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1. Project Description 
 
1.1      Description  
 

The River and Harbor Act of 2 March 1945 authorized the Broad Creek 
Federal Navigation Project.  Broad Creek is located in Middlesex County, Virginia 
and provides a channel approximately 4,100 feet long, 7 feet deep, and 100 feet 
wide from deep water in the Rappahannock River to Broad Creek.  Broad Creek 
requires maintenance dredging approximately once every ten years resulting in 
approximately 50,000 cubic yards of predominately sandy dredged material 
removed from the channel and placed in existing eight acre upland confined 
disposal facility located at an area south of Route 33. 

 

 
 

1.2 Background 
 
The Corps of Engineers – Norfolk District is conducting this sediment and 

elutriate investigation at the request of the VA DEQ as part of the Virginia Water 
Protection Permit Program (VWPP).  The VWPP includes the required 401-water 
quality certification required under the Clean Water Act (CWA).  The sediment 
and elutriate investigation will evaluate the effluent pathway to determine if 
dredged material placement operations in the upland confined disposal facility 
(CDF) will act as a pathway for the migration of contaminants.  The bulk 
sediment testing will be evaluated for the presence or absence of contaminants 
of concern (COC).  The sediment data will be evaluated using conservative 



Broad Creek Federal Navigation Project 
Sediment and Effluent Water Investigation 

January 2008 
 

 5

screening protocols to determine the potential for impacts to the water column 
during dredged material placement operations.  The elutriate data will be directly 
compared to numeric water quality criteria with consideration of initial dilution in 
an appropriate mixing zone to predict compliance with state standards. 

 
The Broad Creek sediment and elutriate investigation has followed the 

framework established in the joint EPA and USACE manual “Evaluation of 
Dredged Material For Discharge in Waters of the U.S. – Testing Manual” (EPA, 
1998) and the USACE manual “Evaluation of Dredged Material Proposed for 
Disposal at Island, Nearshore, or Upland Confined Disposal Facilities – Testing 
Manual” (USACE, 2003).  The “Inland Testing Manual” (ITM), as it is commonly 
referred to, implements a tiered level approach for evaluating dredged material 
for disposal. Dredged material from the project shoals will be placed in existing 
CDFs.  The tiered approach outlined in the ITM and UTM has been used to 
determine the suitability of dredged material for placement in the existing CDF 
and to ensure the appropriate process is followed under the Federal guidelines 
for evaluation of dredged material discharges. 

 
The tiered (tiers I – IV) approach to testing is designed to aid in generating 

appropriate information (i.e. physical, chemical, toxicity, and bioaccumulation 
data) sufficient to make factual determinations, but not more information than is 
necessary.  Generally, as testing progresses through the tiers the level of 
intensity and costs increase for the investigation.  Tier I evaluations utilize readily 
available, existing information for making factual determinations about the need 
for contaminant evaluations, testing exclusions, identifying contaminants of 
concern in dredged material, and to aid in the over-all decision-making process.  
The EPA and USACE recommends tier I reevaluations every three years for 
navigation projects that require annual or episodic dredging (EPA, 1998).  The 
tier I reevaluation should reassess any new and previously evaluated data, 
changes in sediment composition, advances in analytical methods, and any 
regulatory changes to determine if further investigation under tier II is warranted.     

 
Tier II evaluations are concerned with sediment and water chemistry.  The 

data generated in tier II allows for an evaluation of State water quality standard 
compliance.  The tier II level evaluation for this project investigated the effluent 
water as a contaminant pathway which required the analysis of bulk sediment 
chemistry, site water, and elutriates for the specific COC.  Analytical results from 
the modified elutriate analyses were utilized to evaluate effluent water quality 
against applicable water quality standards and state permit limits.   

 
The list of target analytes required by the VDEQ for Broad Creek includes 

the following: copper, zinc, and PCBs.  The USACE will also include total organic 
carbon (TOC), particle-size, water content, specific gravity, and total suspended 
solids (elutriate only) for analysis to provide site specific data for further 
predictive modeling and screening evaluations if warranted.  The specific target 
analytes can be found in Table 3.    
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1.3     Project Scope and Objectives 
 

This sediment investigation was conducted within the Broad Creek 
Federal Navigation Channel in Middlesex County, Virginia.  The dredged 
materials analyzed were maintenance sediments that had shoaled within the 
channel.  Bulk sediment analysis did not include new-work material.  This 
investigation was conducted to analyze the potential for a contaminant migration 
pathway from dredged material discharges from the associated confined disposal 
facility (CDF).  Specifically, the investigation utilized predictive modeling to 
evaluate water column effects from effluent discharge to surface waters from 
dredged material placement operations from the CDF.   
 

The work performed during this investigation involved the collection of 
sediment samples and site water.  Additionally, the investigation involved the 
analysis of site water, bulk sediment chemistry for specific contaminants of 
concern (COC), preparation of elutriate samples, and analysis of effluent elutriate 
contaminant concentrations in the elutriate unfiltered sample (totals) and the 
elutriate filtered sample (dissolved fraction).  Elutriate results were compared to 
applicable water quality standards.  The stated objectives of the investigation 
were to: 
 

• Collect sediments in the area to be dredged. 
• Collect samples representative of the bulk material to be dredged. 
• Test bulk sediments and site water in accordance with the 

USEPA/USACE, “Inland Testing Manual”. 
• Prepare and test effluent elutriate in accordance with the “Upland Testing 

Manual” (USACE, 2003). 
• Test bulk sediments, site water, and effluent elutriate for the copper, zinc, 

PCB, and physical characteristics of the sediment from the Broad Creek 
channel (refer to Table 2).   

• Compare analytical results of the effluent elutriate against applicable water 
quality standards with consideration of dilution in a mixing zone if needed. 

 
1.4  Project Organization and Responsibilities 
 
Project Manager:  The Project Manager for this investigation is Mr. Doug 
Stamper, P.E. of the Operations Branch of the Technical Services Division of the 
USACE – Norfolk District. 
 
Project Engineer:  The Project Engineer for this investigation is Mr. Robert 
Pruhs, E.I.T. of the Operations Branch of the Technical Services Division of the 
USACE – Norfolk District.  The Project Engineer is responsible for developing the 
Sampling and Analysis Plan (SAP) and data evaluation. 
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Quality Assurance Officer:  The Quality Assurance Officer (QAO) for this 
investigation is Mr. Chris Turner of the Operations Branch of the Technical 
Services Division of the USACE – Norfolk District.  The Quality Assurance Officer 
is responsible for implementing the SAP. 
 
Sampling Personnel:  Norfolk District personnel from the GeoEnvironmental 
Section and Technical Support Section performed sampling.  The Norfolk District 
Corps provided the equipment and materials necessary for all sample collection 
and processing. 
 
Primary Contract Laboratory:  The contract laboratory for this investigation was 
Accutest Laboratories.  Accutest Laboratories is a certified contractor to the U.S. 
Army Corps of Engineers, Norfolk District and is National Environmental 
Laboratory Accreditation Program (NELAP) accredited, equipped, and capable of 
performing the proposed analytical work while meeting data quality objectives.   
 
2. Field Methodology 
 
2.1 General Sampling Protocol 
 

Sediment and site water samples were collected at the Broad Creek 
Federal Navigation Channel located in the Rappahannock River on October 3, 
2007.  A total of five (5) discrete locations were sampled.  Sampling locations 
were located on shoaled areas previously identified by bathymetric survey within 
the Federal navigation channel.  Sampling locations were selected to be 
representative of the project dredged material.  The sampling methodologies 
utilized were consistent with EPA and USACE guidance for evaluating dredged 
materials under Section 404 of the CWA. 
 
2.1.1 Water Sampling 
 

Water samples were collected from a single station located within the 
project channel.  Water was collected from approximately one meter above the 
channel bottom utilizing a submersible Grundfos pump utilizing 1/8” polyethylene 
tubing.  Approximately 30 gallons of site water was collected for both chemical 
analysis and elutriate preparation. 
 
2.1.2 Sediment Sampling 
 
2.1.2.1 Sampling Equipment 
 

Sediment sampling was performed from a 17-foot Jones Brothers skiff 
owned and operated by the U.S. Army Corps of Engineers.  Sediment samples 
were collected using a stainless steel tube auger.  Sediment collected from each 
discrete location was placed in its own dedicated polyethylene-lined 5-gallon 
bucket.  
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2.1.2.2 Sample Locations 
 

The predetermined sample locations were located by surveyors from the 
Norfolk District’s Navigation & Survey Section.  Sample locations were located 
and buoys were placed to mark sample locations.  The sample location was 
verified by Norfolk District surveyors and water depths were verified to ensure the 
presence of shoaled material prior to sample collection (Refer to Figure 1 for 
sample locations).   
 
2.1.2.3 Sample Collection and Processing 
 

Cores were advanced manually by turning the tee-handle of the tube 
auger.  Multiple cores were pulled at each sample location to provide adequate 
sample volume for sediment and elutriate analysis.  All sediment samples were 
collected as discrete samples for each proposed sample location.  Collected 
sediment was placed in individual five gallon buckets and homogenized and then 
transferred to the appropriate labeled sample containers, individually wrapped in 
bubble wrap, taped, and then placed on ice in coolers and stored at a maximum 
temperature of 4 degrees Celsius.  Sediments samples were processed and 
packaged for chemical, geotechnical, and elutriate analyses.  Chain-of-custody 
forms were completed and sealed in the coolers prior to transport.  Samples 
were transported overnight by Federal Express to Accutest Laboratory, in 
Dayton, New Jersey.    All chain-of-custody protocols were followed and samples 
arrived at the laboratory in tact and at proper storage temperature. 
 
2.1.3 Sample Identification Protocol 
 

All samples collected during the field investigation were identified and 
labeled with a site-specific sample identification code.  The site-specific sample 
code was based on the following system:  

 
Sample ID: 
07-XX-YY-# 

2007-  Fiscal Year 
XX- BC -  Project Designation, where BC = Broad Creek 
YY- Sample Type:  Two letter code, where SS = Sediment Sample, SW 

= Site Water, EL = Elutriate Sample, FD = Field Duplicate, EB = 
Equipment Blank, and TB = Trip Blank. 

# - Sample Number: Sample number will be designated 1, 2, and 3 for 
each sediment sample and elutriate sample location from each 
discrete site. 

 
Example sample ID for discrete sediment sample collected at location 1 at 

the Broad Creek project, 07-BC- SS-1.  Example sample ID for site water sample 
collected from Broad Creek project, 07-BC -SW-1.  Example sample ID for 
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discrete elutriate sample collected at location 1 at the Broad Creek project, 07-
BC- EL-1. 
 
3 Laboratory Results 
 
3.1 General Description 

 
The following sections provide both descriptive summaries and laboratory 

result summaries of the chemical and geotechnical analyses of sediment and 
elutriate testing from the Broad Creek Federal Navigation Project.     

 
3.2 Laboratory Results  
 

The following summaries of laboratory results provide a description of the 
contaminant concentrations in the sediment and elutriate samples and the 
general distribution of the contaminants throughout the Broad Creek Federal 
Navigation Project. 
 
3.2.1 Sediment Results  
 
3.2.1.1 Metals 
 

The metals copper and zinc were detected throughout the project 
sediments at low concentrations generally well below published sediment 
screening guidelines.  The concentration range for detected metals in the 
sediment samples were as follows: 

 
• Copper was detected at all of the five sample locations.  

Concentrations ranged from 1.9 mg/kg to 14.2 mg/kg.  The average of 
the concentrations was 7.0 mg/kg. 

• Zinc was detected at all five sample locations.  The concentrations 
ranged from 4.5 mg/kg to 27.3 mg/kg.  The average of the 
concentrations was 13.3 mg/kg. 

 
The laboratory affixed a qualifier to several of the metals results indicating that 
these analytes were detected above the method detection limit but below the 
reporting limit (refer to Table 3 for summary of sediment results). 
 
3.2.1.2 Total PCBs 
 

Total PCBs were determined by the summation of congeners following 
Federal guidance in the EPA/USACE “Inland Testing Manual” referencing the 
NOAA, 1989, Status and Trends.  PCB congeners were not detected at any 
sediment sampling locations. 
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3.2.1.3 General Chemistry 
 

Total organic carbon (TOC) concentrations were determined at each 
sample location.  The TOC concentrations ranged from 1,470 mg/kg (0.15%) to 
5,830 mg/kg (0.58%).  The average of the concentrations was 2,694 mg/kg 
(0.27%).  The percentage of solids in the samples ranged from 26.2% to 36.1%. 
 
3.2.1.4 Geotechnical  
 

Standard sieve and hydrometer analyses were performed to determine 
grain size distribution at each sample location at Broad Creek.  The grain size 
analyses indicate that the sediments are predominately sand with four of the five 
sample locations containing at least 90% sand and gravel and one of the five 
sample locations containing at least 58% sand and gravel.  Sample location SS-5 
exhibited the highest percentage of fine grained sediments containing 58% sand 
and 42% silt and clays. 
 
3.2.2 Elutriate Results  
 
3.2.2.1 Metals 
 

Analyses for the metals copper and zinc were performed in both unfiltered 
(total concentration) and filtered (dissolved concentration) elutriate samples.  
Zinc was detected in the unfiltered elutriate samples.  The concentration range 
for zinc in the unfiltered elutriate samples were as follows: 

 
• Copper was not detected in the five unfiltered elutriate samples.   
• Zinc was detected in three of the five unfiltered elutriate samples.  The 

concentrations ranged from 4.1 ug/l to 14.6 ug/l.  The average of the 
concentrations was 7.6 ug/l. 

 
The laboratory affixed a qualifier to each zinc result indicating that this 

analyte was positively detected above the method detection limit but was below 
the reporting limit (refer to Table 5 for the summary of unfiltered elutriate results). 

 
Copper was detected in a filtered elutriate sample (Refer to Table 5 for the 

summary of the filtered elutriate results).  The results of the filtered elutriate 
samples were as follows: 

 
• Copper was detected in one of the five filtered elutriate samples.  The 

concentration was 24.5 ug/l. 
• Zinc was not detected in the filtered elutriate samples.   
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3.2.2.2 Total PCBs 
 

Total PCB was determined by the summation of congeners following 
Federal guidance in the EPA/USACE “Inland Testing Manual” referencing NOAA, 
1998, Status and Trends.   

 
• PCB Congeners were not detected in any unfiltered or filtered elutriate 

samples at Broad Creek project site. 
 
One copper filtered elutriate result was reported above reporting limit while 

copper in the unfiltered elutriate was not detected.  This may be caused by 
unfiltered and filtered elutriate being generated from a separate volume of 
elutriate sample therefore the results reflect some variability within the 
homogenized sample.  Additionally, the results may reflect an artifact from the 
filtration process as a result of suspended solid in the elutriate supernatant. 
 
3.2.3 Site Water Results  
 

Laboratory results suggest that there are no detectable levels of PCB 
congeners or the metals copper and zinc in the surface water at the Broad Creek 
project site.  General chemistry results for total organic carbon were 3.5 mg/l and 
total suspended solids was 3.5 mg/l. 
 
4 Discussion 
 
4.1 Overview - Screening Assessments Under Section 404 
 

The USACE conducts Civil Works dredging and dredged material 
discharge activities in accordance with Section 404 of the Clean Water Act 
(CWA).  Section 404 further requires that discharge sites be specified through 
the application of the Section 404(b)(1) Guidelines developed by EPA in 
conjunction with the USACE.  Section 404 requires that the guidelines be based 
upon criteria comparable to the criteria applicable to the territorial seas, 
contiguous zone, and the ocean”.  Additionally, Section 401 of the CWA requires 
that discharges of dredged material into waters of the United States be certified 
as complying with applicable State water quality standards.  The joint EPA and 
USACE ITM and UTM testing manuals provide procedures applicable to 
determining the potential for contaminant-related environmental impacts 
associated with the discharge of dredged material.  The ITM and UTM testing 
procedures are intended to provide sufficient data to make factual determinations 
under Section 404 of the CWA. 
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4.2 Tiered Assessment (Testing) 
 

A tiered approach to testing (I-IV) is used by the EPA and USACE to 
evaluate the suitability of dredged material for various placement options.  The 
following is a brief description of the tiers in the ITM: 

 
a. The initial tier (Tier I) uses readily available, existing information 

(including all previous testing). 
b. Tier II is concerned solely with sediment and water chemistry. 
c. Tier III is concerned with well defined nationally accepted toxicity and 

bioaccumulation testing procedures. 
d. Tier IV allows for case-specific laboratory and field-testing, and is 

intended for use in unusual circumstances. 
 
Because the procedures in the ITM and UTM are arranged in a series of 

tiers, or levels of intensity (and cost) of investigation, the tiered testing results in 
environmental protection in the context of more efficient completion of necessary 
evaluations and reduced costs, especially to low-risk operations.  It is necessary 
to proceed through the tiers only until information sufficient to make factual 
determinations has been obtained. 
 
4.3 Tier I – Project Assessment 
 

The first step in the evaluation process is the determination of the need for 
contaminant evaluations based on the “reason to believe” contaminants of 
concern (COC) may be present in the dredged material.  The decision not to test 
is based on available information that provides a reasonable assurance that the 
proposed discharge of dredged material is not a carrier of contaminants.  The 
reason to believe no testing is required is based on the type of dredged material 
and its potential to be contaminated.  No further evaluation is needed if any one 
of the following criteria is met: 

 
a. The dredged material is excavated from a site far removed from 

existing and historical sources of contaminants, so as to provide a 
reasonable assurance that the dredged material does not contain 
them. 

b. The dredged material is composed predominantly of sand, gravel, 
and/or rock. 

c. The dredged material is composed of previously undisturbed 
geological materials that have not been exposed to modern sources of 
pollution.   

 
Tier I evaluations utilize readily available, existing information for making 

factual determinations about testing exclusions, identifying contaminants of 
concern in dredged material, and to aid in the over-all decision making process.  
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In the Tier I decision sequence; the first possibility is that more information is 
required to make a factual determination.   
 
4.3.1 Contaminants of Concern (COC) 
 

The COC for this sampling event were provided by the VDEQ.  A 
sediment sampling point in the upstream reaches of Broad Creek indicated the 
presence of copper and zinc at or above the Effects Range – Median (ER-M) 
screening guideline published as part of the National Sediment Quality Survey.  
Additionally, VDEQ has found accumulation of PCB’s in fish tissues in the 
Rappahannock River system for which a source has not been identified.   
 
4.3.2 Pathways of Concern 
 

The effluent pathway will be the focus of this investigation to determine if it 
will meet requirements for Section 401 State Water Quality Certification and to 
ensure compliance with Section 404 requirements.  The effluent pathway 
involves movement of large masses of water for hydraulically filled sites.  Thus, 
the effluent pathway has the potential to act as a pathway for the migration of 
contaminants, if present, as a result of dredged material placement operations. 
 
4.3.3 Tier I Decisions 

 
The rationale for decision-making presented in the ITM for the Tier I 

evaluation will be either: 
 
a. Existing information does not provide a sufficient basis for making 

factual determinations.  In this case, further evaluation in higher tiers is 
appropriate. 

b. Existing information provides a sufficient basis for making factual 
determinations.  In this case, one of the following decisions is reached: 
a. The material meets the exclusion criteria. 
b. The material does not meet exclusion criteria but information 

concerning the potential impact of the material is sufficient to make 
factual determinations. 

 
4.3.4 Tier I Conclusions for Broad Creek Federal Navigation Project 
 

Historically, the Broad Creek channel sediments has been comprised of 
predominantly >90% sands.  Additionally, the project location is far removed from 
industrial sources of anthropogenic contamination.  Generally, the project 
conditions would meet exclusion criteria.  However, the VDEQ required testing of 
the project sediments to demonstrate compliance with State requirements when 
dredged.  Therefore, the Tier I decision was by-passed and the investigation 
moved directly to Tier II evaluations.  
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4.4 Tier II – Sediment and Water Chemistry 
 

Tier II utilizes sediment and water chemistry as well as conservative 
screening evaluations and elutriate testing procedures to evaluate the potential 
for a water column impact and compliance with 40 CFR Section 230.10(b)(1).   
 
4.4.1 Screen Relative to Water Quality Standard (WQS) 
 

This conservative screen is based on the assumption that all of the 
contaminants in the dredged material are completely released to the water 
column during the discharge operation.  This screen is conservative because, in 
virtually all cases, most of the contaminants remain within the dredged material.  
If the screen predicts that all concentrations of all the COC after consideration of 
mixing are less than the applicable WQS then the dredged material complies with 
WQS.  If the screen predicts that the WQS will be exceeded, the elutriate 
analysis should be utilized. 

 
Application of the conservative screen relative to WQS at Broad Creek 

indicates the assumption that a complete release of all COC to the water column 
would result in WQS being exceeded after consideration of mixing.  Therefore 
the elutriate analysis approach should be employed to make a factual 
determination of compliance with WQS. 
 
4.4.2 Elutriate Analysis Relative to WQS  
 

The modified elutriate test conservatively predicts effluent water quality 
based on laboratory elutriate simulation of the dredged material discharge.  The 
results reflect the predicted concentrations of COC in the effluent discharge from 
the CDF (i.e. over the weir structure).  The appropriate unfiltered or filtered MET 
results should be compared directly to available numeric water quality standards 
considering dilution in a mixing zone in the immediate vicinity of the CDF 
discharge.  Water quality standards must be met at the boundary of a state 
approved mixing zone. Comparisons of predicted concentrations from MET 
results to water quality standards should consider background concentrations in 
the receiving water.  If the background concentrations exceed the standards then 
the dredged material discharge will not comply with water quality standards 
regardless of dilution in a mixing zone.   

 
The MET results indicate that the proposed dredged material discharge at 

Broad Creek will comply with applicable WQS for the COC analyzed.  One 
copper filtered elutriate result (07-BC-EL-2(F), 24.5 ug/l) exceeded the “Aquatic 
Life, Saltwater Chronic” criteria (6.0 ug/l) at the end-of-pipe.  The filtered copper 
elutriate result would comply with the numeric standard with a 3:1 dilution in a 
mixing zone.  Copper was not detected in the remaining filtered elutriate samples 
and comply with WQS at the end of pipe.  The filtered elutriate was evaluated 
against WQS for metals since it represents the dissolved fraction of the 
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contaminant.  The dissolved fraction is fraction of the contaminant that is 
considered bio-available to aquatic life and exposure to concentrations above the 
WQS may result in acute impacts.   
 
4.4.3 Tier II Decisions 
 

One of two possible conclusions can be reached regarding the potential 
water column impact of the proposed dredged material discharge: 

 
a. The available WQS requirements are met. 
b. Concentrations of one or more of the dissolved COC, after allowance 

for mixing, exceed available WQS beyond the boundaries of the mixing 
zone.  In this case, the proposed discharge of dredged material does 
not comply with WQS. 

 
4.4.4 Tier II Conclusions for Broad Creek Channel 
 

Based on the evaluation of elutriate analysis relative to WQS; all available 
WQS requirements will be met for the proposed Broad Creek Federal Navigation 
Channel dredged material discharge.  Based on the evaluation of dredged 
material testing results the Broad Creek Channel project dredged material 
discharge will comply with 404(b)(1) requirements and meets requirements for 
state Section 401 certification.   
 
5 References 

 
National Oceanic and Atmospheric Administration (NOAA) - 1993.  Sampling and 
Analytical Methods of the National Status and Trends Program, National Benthic 
Surveillance and Mussel Watch Projects 1984-1992, Vol. IV, NOAA Technical 
Memorandum, NOS ORCA 71. 

Palermo, M.R. 1988.  Field Evaluations of the Quality of Effluent from Confined 
Dredged Material Disposal Areas.  Technical Report D-88-1, U.S. Army Engineer 
Waterways Experiment Station, Vicksburg, MS. 
 
Unger, M.A., MacIntyre, W.G., Greaves, J. and Huggett, R.J., Chemosphere, 15 
(4), PG 461, 1986. 
 
U.S. Environmental Protection Agency (EPA).  2002.  
http://www.epa.gov/epaoswer/hazwaste/test/main.htm 
 
U.S. Environmental Protection Agency (EPA) – 1995.  QA/QC Guidance for 
Sampling and Analysis of Sediments, Water, and Tissues for Dredged Materials 
Evaluations.  Chemical Evaluations.  EPA 823-B-95-001.  USEPA, Office of 
Water, Washington, D.C. 



Broad Creek Federal Navigation Project 
Sediment and Effluent Water Investigation 

January 2008 
 

 16

 
U.S. Environmental Protection Agency (EPA) – 1998.  Evaluation of Dredged 
Material Proposed For Discharge in Waters of the U.S. – Testing Manual, Inland 
Testing Manual.  EPA-823-B-98-004.  USEPA, Office of Water, Washington, D.C. 

 
U.S. Environmental Protection Agency (EPA) – 1998.  The Incidence and 
Severity of Sediment Contamination in Surface Waters of the United States: 
EPA’s Report to Congress.  EPA-823-F-98-001.  USEPA, Office of Water, 
Washington, D.C. 
 
U.S. Army Corps of Engineers (USACE) – 2003.  Evaluation of Dredged Material 
Proposed for Disposal at Island, Nearshore, or Upland Confined Disposal 
Facilities – Testing Manual.  ERDC/EL TR-03-1.  U.S. Army Engineer Research 
and Development Center. 
 

 
  





Target Compound CAS Number Units MDL RL 07-BC-SS-1 07-BC-SS-FD 07-BC-SS-2 07-BC-SS-3 07-BC-SS-4 07-BC-SS-5

Copper 7440-50-8 mg/kg 0.3600 3.8 1.9 B 2.0 B 2.6 B 6.7 9.7 14.2
Zinc 7440-66-6 mg/kg 0.6000 3.0 4.5 4.8 6.8 11.4 16.5 27.3

2,4'-Dichlorobiphenyl-BZ8 34883-43-7 ug/kg 1.0500 2.2 ND ND ND ND ND ND
2,2',5-Trichlorobiphenyl-BZ18 37680-65-2 ug/kg 0.9630 2.4 ND ND ND ND ND ND
2,4,4'-Trichlorobiphenyl-BZ28 7012-37-5 ug/kg 0.7030 1.8 ND ND ND ND ND ND
2,2',3,5'-Tetrachlorobiphenyl-BZ44 41464-39-5 ug/kg 0.7150 2.7 ND ND ND ND ND ND
2,2',5,5'-Tetrachlorobiphenyl-BZ52 35693-99-3 ug/kg 0.7750 1.6 ND ND ND ND ND ND
2,3'4,4'-Tetrachlorobiphenyl-BZ66 32598-10-0 ug/kg 0.7110 1.6 ND ND ND ND ND ND
3,3',4,4'-Tetrachlorobiphenyl-BZ77 32598-13-3 ug/kg 1.9000 1.6 ND ND ND ND ND ND
2,2',4,5,5'-Pentachlorobiphenyl-BZ101 37680-73-2 ug/kg 0.8610 1.6 ND ND ND ND ND ND
2,3,3',4,4'-Pentachlorobiphenyl-BZ105 32598-14-4 ug/kg 1.0100 1.6 ND ND ND ND ND ND
2,3',4,4',5-Pentachlorobiphenyl-BZ118 31508-00-6 ug/kg 0.4950 1.6 ND ND ND ND ND ND
3,3',4,4',5-Pentachlorobiphenyl-BZ126 57465-28-8 ug/kg 1.0100 2.4 ND ND ND ND ND ND
2',3,3',4,4'-Hexachlorobiphenyl-BZ128 38380-07-3 ug/kg 0.4950 1.6 ND ND ND ND ND ND
2,2',3,4,4',5'-Hexachlorobiphenyl-BZ138 35065-28-2 ug/kg 0.6020 1.6 ND ND ND ND ND ND
2,2',4,4',5,5'-Hexachlorobiphenyl-BZ153 35065-27-1 ug/kg 0.5940 1.6 ND ND ND ND ND ND
3,3',4,4',5,5'-Hexachlorobiphenyl-BZ169 32774-16-6 ug/kg 0.6620 1.6 ND ND ND ND ND ND
2,2',3,3',4,4',5-Heptachlorobiphenyl-BZ170 35065-30-6 ug/kg 0.5790 3.2 ND ND ND ND ND ND
2,2',3,4,4',5,5'-Heptachlorobiphenyl-BZ180 35065-29-3 ug/kg 0.5910 2.3 ND ND ND ND ND ND
2,2',3,4',5,5',6-Heptachlorobiphenyl-BZ187 52663-68-0 ug/kg 0.4370 1.6 ND ND ND ND ND ND
Total PCBs 1336-36-3 ug/kg

mg/kg 140 1760 1730 1470 2180 2230 5830

28.8 27.3 26.3 26.2 29.7 36.1

%Gravel 0 0 0 0 0 0
%Sand 95.7 78 93.8 92.6 90.6 58.1

4.3 22 6.2 7.4 9.4 41.9
RL - Reporting Limit Data Qualifier
MDL - Method Detection Limit U = Indicates a result < MDL

B + Indicates a result >= MDL but < RL

Metals (SW-846 Method: 6010B)

Note: Total PCBs to be determined by summation of the listed congeners following the 
approach in the ITM, (EPA, 1998).

Polychlorinated Biphenyls (SW-846 Method:  8082)

Total Organic Carbon (Method: Lloyd Khan)

%Silt, Clay, Colloids

Water Content (ASTM D2216)

Particle Size (ASTM D422)

TABLE 1. SEDIMENT RESULTS



Target Compound CAS Number Units MDL RL 07-BC-SW 07-BC-EL-1 07-BC-EL-1(F) 07-BC-EL-FD 07-BC-EL-FD(F) 07-BC-EL-2 07-BC-EL-2(F)

Copper 7440-50-8 ug/l 9.3 6 2.70 5.0 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 24.5
Zinc 7440-66-6 ug/l 90 81 69,000 3.40 20.0 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 4.1 B 3.4 U

2,4'-Dichlorobiphenyl-BZ8 34883-43-7 ug/l 0.0042 1.00 ND ND ND ND ND ND ND
2,2',5-Trichlorobiphenyl-BZ18 37680-65-2 ug/l 0.0061 1.00 ND ND ND ND ND ND ND
2,4,4'-Trichlorobiphenyl-BZ28 7012-37-5 ug/l 0.0076 1.00 ND ND ND ND ND ND ND
2,2',3,5'-Tetrachlorobiphenyl-BZ44 41464-39-5 ug/l 0.0060 1.00 ND ND ND ND ND ND ND
2,2',5,5'-Tetrachlorobiphenyl-BZ52 35693-99-3 ug/l 0.0082 1.00 ND ND ND ND ND ND ND
2,3'4,4'-Tetrachlorobiphenyl-BZ66 32598-10-0 ug/l 0.0073 1.00 ND ND ND ND ND ND ND
3,3',4,4'-Tetrachlorobiphenyl-BZ77 32598-13-3 ug/l 0.0052 1.00 ND ND ND ND ND ND ND
2,2',4,5,5'-Pentachlorobiphenyl-BZ101 37680-73-2 ug/l 0.0041 1.00 ND ND ND ND ND ND ND
2,3,3',4,4'-Pentachlorobiphenyl-BZ105 32598-14-4 ug/l 0.0206 1.00 ND ND ND ND ND ND ND
2,3',4,4',5-Pentachlorobiphenyl-BZ118 31508-00-6 ug/l 0.0031 1.00 ND ND ND ND ND ND ND
3,3',4,4',5-Pentachlorobiphenyl-BZ126 57465-28-8 ug/l 0.0055 1.00 ND ND ND ND ND ND ND
2',3,3',4,4'-Hexachlorobiphenyl-BZ128 38380-07-3 ug/l 0.0096 1.00 ND ND ND ND ND ND ND
2,2',3,4,4',5'-Hexachlorobiphenyl-BZ138 35065-28-2 ug/l 0.0046 1.00 ND ND ND ND ND ND ND
2,2',4,4',5,5'-Hexachlorobiphenyl-BZ153 35065-27-1 ug/l 0.0077 1.00 ND ND ND ND ND ND ND
3,3',4,4',5,5'-Hexachlorobiphenyl-BZ169 32774-16-6 ug/l 0.0047 1.00 ND ND ND ND ND ND ND
2,2',3,3',4,4',5-Heptachlorobiphenyl-BZ170 35065-30-6 ug/l 0.0046 1.00 ND ND ND ND ND ND ND
2,2',3,4,4',5,5'-Heptachlorobiphenyl-BZ180 35065-29-3 ug/l 0.0066 1.00 ND ND ND ND ND ND ND
2,2',3,4',5,5',6-Heptachlorobiphenyl-BZ187 52663-68-0 ug/l 0.0075 1.00 ND ND ND ND ND ND ND
Total PCBs 1336-36-3 ug/l 0.0017

Total Organic Carbon mg/l 3.5 4.0 3.7 3.4

Total Suspended Solids (EPA 160.2) mg/l 4.0 10.0 8.0 10.0
Data Qualifier

RL - Reporting Limit U = Indicates a result < MDL
MDL - Method Detection Limit B + Indicates a result >= MDL but < RL
Note: Total PCBs to be determined by summation of the listed congeners per EPA guidance (EPA, 1998).

Organic Carbon (SW-846 9060)

Metals (SW-846 Method: 6010B)

Polychlorinated Biphenyls - Congeners (SW-846 Method: 8082)

VA Aquatic Life 
Saltwater Acute

VA Aquatic Life 
Saltwater Chronic

All Other 
Surface Waters

VA WATER QUALTIY STANDARDS

TABLE 2.  SITE WATER AND ELUTRIATE RESULTS



Target Compound CAS Number Units MDL RL 

Copper 7440-50-8 ug/l 9.3 6 2.70 5.0
Zinc 7440-66-6 ug/l 90 81 69,000 3.40 20.0

2,4'-Dichlorobiphenyl-BZ8 34883-43-7 ug/l 0.0042 1.00
2,2',5-Trichlorobiphenyl-BZ18 37680-65-2 ug/l 0.0061 1.00
2,4,4'-Trichlorobiphenyl-BZ28 7012-37-5 ug/l 0.0076 1.00
2,2',3,5'-Tetrachlorobiphenyl-BZ44 41464-39-5 ug/l 0.0060 1.00
2,2',5,5'-Tetrachlorobiphenyl-BZ52 35693-99-3 ug/l 0.0082 1.00
2,3'4,4'-Tetrachlorobiphenyl-BZ66 32598-10-0 ug/l 0.0073 1.00
3,3',4,4'-Tetrachlorobiphenyl-BZ77 32598-13-3 ug/l 0.0052 1.00
2,2',4,5,5'-Pentachlorobiphenyl-BZ101 37680-73-2 ug/l 0.0041 1.00
2,3,3',4,4'-Pentachlorobiphenyl-BZ105 32598-14-4 ug/l 0.0206 1.00
2,3',4,4',5-Pentachlorobiphenyl-BZ118 31508-00-6 ug/l 0.0031 1.00
3,3',4,4',5-Pentachlorobiphenyl-BZ126 57465-28-8 ug/l 0.0055 1.00
2',3,3',4,4'-Hexachlorobiphenyl-BZ128 38380-07-3 ug/l 0.0096 1.00
2,2',3,4,4',5'-Hexachlorobiphenyl-BZ138 35065-28-2 ug/l 0.0046 1.00
2,2',4,4',5,5'-Hexachlorobiphenyl-BZ153 35065-27-1 ug/l 0.0077 1.00
3,3',4,4',5,5'-Hexachlorobiphenyl-BZ169 32774-16-6 ug/l 0.0047 1.00
2,2',3,3',4,4',5-Heptachlorobiphenyl-BZ170 35065-30-6 ug/l 0.0046 1.00
2,2',3,4,4',5,5'-Heptachlorobiphenyl-BZ180 35065-29-3 ug/l 0.0066 1.00
2,2',3,4',5,5',6-Heptachlorobiphenyl-BZ187 52663-68-0 ug/l 0.0075 1.00
Total PCBs 1336-36-3 ug/l 0.0017

Total Organic Carbon mg/l

Total Suspended Solids (EPA 160.2) mg/l
Data Qualifier

RL - Reporting Limit U = Indicates a result < MDL
MDL - Method Detection Limit B + Indicates a result >= MDL but < RL
Note: Total PCBs to be determined by summation of the listed congeners per EPA guidance (EPA, 1998).

Organic Carbon (SW-846 9060)

Metals (SW-846 Method: 6010B)

Polychlorinated Biphenyls - Congeners (SW-846 Method: 8082)

VA Aquatic Life 
Saltwater Acute

VA Aquatic Life 
Saltwater Chronic

All Other 
Surface Waters

VA WATER QUALTIY STANDARDS

TABLE 2.  SITE WATER AND ELUTRIATE

07-BC-EL-3 07-BC-EL-3(F) 07-BC-EL-4 07-BC-EL-4(F) 07-BC-EL-5 07-BC-EL-5(F)

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U
3.4 U 3.4 U 14.6 B 3.4 U 4.2 B 3.4 U

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

4.0 3.7 4.7

11.0 10.0 6.0
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Accutest Laboratories

Sample Summary

USACE-Norfolk District
Job No: J73350

Broad Creek, VA

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

J73350-1 10/03/07 09:35 MDG 10/05/07 SO Soil 07-BC-SS-01

J73350-2 10/03/07 09:35 MDG 10/05/07 SO Soil 07-BC-SS-DUP

J73350-3 10/03/07 10:30 MDG 10/05/07 SO Soil 07-BC-SS-02

J73350-3D 10/03/07 10:30 MDG 10/05/07 SO Soil Dup/MSD 07-BC-SS-MSD

J73350-3S 10/03/07 10:30 MDG 10/05/07 SO Soil Matrix Spike 07-BC-SS-MS

J73350-4 10/03/07 11:20 MDG 10/05/07 SO Soil 07-BC-SS-03

J73350-5 10/03/07 11:45 MDG 10/05/07 SO Soil 07-BC-SS-04

J73350-6 10/03/07 12:15 MDG 10/05/07 SO Soil 07-BC-SS-05

J73350-7 10/03/07 12:50 MDG 10/05/07 AQ Water 07-BC-SW-01

J73350-8 10/03/07 12:50 MDG 10/05/07 AQ Equipment Blank 07-BC-EB

J73350-9 10/03/07 09:35 MDG 10/05/07 SO Soil 07-BC-EL-01

J73350-9A 10/03/07 09:35 MDG 10/05/07 AQ Surface Water 07-BC-EL-01

J73350-9AF 10/03/07 09:35 MDG 10/05/07 AQ Surface H2O Filtered 07-BC-EL-01

Soil samples reported on a dry weight basis unless otherwise indicated on result page.
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Accutest Laboratories

Sample Summary
(continued)

USACE-Norfolk District
Job No: J73350

Broad Creek, VA

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

J73350-10 10/03/07 09:35 MDG 10/05/07 SO Soil 07-BC-EL-DUP

J73350-10A 10/03/07 09:35 MDG 10/05/07 AQ Surface Water 07-BC-EL-DUP

J73350-10AF 10/03/07 09:35 MDG 10/05/07 AQ Surface H2O Filtered 07-BC-EL-DUP

J73350-11 10/03/07 10:30 MDG 10/05/07 SO Soil 07-BC-EL-02

J73350-11A 10/03/07 10:30 MDG 10/05/07 AQ Surface Water 07-BC-EL-02

J73350-11AF 10/03/07 10:30 MDG 10/05/07 AQ Surface H2O Filtered 07-BC-EL-02

J73350-12 10/03/07 11:20 MDG 10/05/07 SO Soil 07-BC-EL-03

J73350-12A 10/03/07 11:20 MDG 10/05/07 AQ Surface Water 07-BC-EL-03

J73350-12AF 10/03/07 11:20 MDG 10/05/07 AQ Surface H2O Filtered 07-BC-EL-03

J73350-13 10/03/07 11:45 MDG 10/05/07 SO Soil 07-BC-EL-04

J73350-13A 10/03/07 11:45 MDG 10/05/07 AQ Surface Water 07-BC-EL-04

J73350-13AF 10/03/07 11:45 MDG 10/05/07 AQ Surface H2O Filtered 07-BC-EL-04

J73350-14 10/03/07 12:15 MDG 10/05/07 SO Soil 07-BC-EL-05

Soil samples reported on a dry weight basis unless otherwise indicated on result page.
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Accutest Laboratories

Sample Summary
(continued)

USACE-Norfolk District
Job No: J73350

Broad Creek, VA

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

J73350-14A 10/03/07 12:15 MDG 10/05/07 AQ Surface Water 07-BC-EL-05

J73350-14AF 10/03/07 12:15 MDG 10/05/07 AQ Surface H2O Filtered 07-BC-EL-05

J73350-15 10/03/07 12:50 MDG 10/05/07 AQ Water 07-BC-FL/SW-01

J73350-16 10/03/07 00:00 MDG 10/05/07 SO Soil 07-BC-SS-01

J73350-17 10/03/07 00:00 MDG 10/05/07 SO Soil 07-BC-SS-DUP

J73350-18 10/03/07 00:00 MDG 10/05/07 SO Soil 07-BC-SS-02

J73350-19 10/03/07 00:00 MDG 10/05/07 SO Soil 07-BC-SS-03

J73350-20 10/03/07 00:00 MDG 10/05/07 SO Soil 07-BC-SS-04

J73350-21 10/03/07 00:00 MDG 10/05/07 SO Soil 07-BC-SS-05

Soil samples reported on a dry weight basis unless otherwise indicated on result page.
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Accutest Laboratories

Sample Results

Report of Analysis

Section 2
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-01 
Lab Sample ID: J73350-1 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 71.2 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 1.9 B 3.5 0.34 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

Zinc 4.5 2.8 0.56 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

(1) Instrument QC Batch: MA19993
(2) Prep QC Batch: MP41256

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-01 
Lab Sample ID: J73350-1 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 71.2 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 28.8 % 1 10/18/07 JA ASTM 2216

Total Organic Carbon 1760 140 mg/kg 1 10/15/07 09:23 SJG LLOYD KAHN 1988

(a) Results shown reported as a percentage of total (as received) weight.  40.5% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-DUP 
Lab Sample ID: J73350-2 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 72.7 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.0 B 3.3 0.32 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

Zinc 4.8 2.7 0.53 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

(1) Instrument QC Batch: MA19993
(2) Prep QC Batch: MP41256

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-DUP 
Lab Sample ID: J73350-2 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 72.7 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 27.3 % 1 10/18/07 JA ASTM 2216

Total Organic Carbon 1730 140 mg/kg 1 10/15/07 09:38 SJG LLOYD KAHN 1988

(a) Results shown reported as a percentage of total (as received) weight.  37.5% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-02 
Lab Sample ID: J73350-3 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 73.7 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.6 B 3.4 0.33 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

Zinc 6.8 2.7 0.55 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

(1) Instrument QC Batch: MA19993
(2) Prep QC Batch: MP41256

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-02 
Lab Sample ID: J73350-3 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 73.7 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 26.3 % 1 10/18/07 JA ASTM 2216

Total Organic Carbon 1470 140 mg/kg 1 10/15/07 09:10 SJG LLOYD KAHN 1988

(a) Results shown reported as a percentage of total (as received) weight.  35.7% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Client Sample ID: 07-BC-SS-03 
Lab Sample ID: J73350-4 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 73.8 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 6.7 3.3 0.32 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

Zinc 11.4 2.7 0.53 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

(1) Instrument QC Batch: MA19993
(2) Prep QC Batch: MP41256

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL

14 of 79

J73350

2
2.4



Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-03 
Lab Sample ID: J73350-4 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 73.8 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 26.2 % 1 10/18/07 JA ASTM 2216

Total Organic Carbon 2180 140 mg/kg 1 10/15/07 09:50 SJG LLOYD KAHN 1988

(a) Results shown reported as a percentage of total (as received) weight.  35.5% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Client Sample ID: 07-BC-SS-04 
Lab Sample ID: J73350-5 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 70.3 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 9.7 3.6 0.34 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

Zinc 16.5 2.8 0.57 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

(1) Instrument QC Batch: MA19993
(2) Prep QC Batch: MP41256

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-SS-04 
Lab Sample ID: J73350-5 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 70.3 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 29.7 % 1 10/18/07 JA ASTM 2216

Total Organic Carbon 2230 140 mg/kg 1 10/15/07 10:04 SJG LLOYD KAHN 1988

(a) Results shown reported as a percentage of total (as received) weight.  42.2% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Client Sample ID: 07-BC-SS-05 
Lab Sample ID: J73350-6 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 63.9 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 14.2 3.8 0.36 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

Zinc 27.3 3.0 0.60 mg/kg 1 10/23/07 10/24/07 WP SW846 6010B 1 SW846 3050B 2

(1) Instrument QC Batch: MA19993
(2) Prep QC Batch: MP41256

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-SS-05 
Lab Sample ID: J73350-6 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 63.9 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 36.1 % 1 10/18/07 JA ASTM 2216

Total Organic Carbon 5830 160 mg/kg 1 10/15/07 10:16 SJG LLOYD KAHN 1988

(a) Results shown reported as a percentage of total (as received) weight.  56.4% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Client Sample ID: 07-BC-SW-01 
Lab Sample ID: J73350-7 Date Sampled: 10/03/07 
Matrix: AQ - Water       Date Received: 10/05/07 
Method: SW846 8082   SW846 3510C Percent Solids: n/a 
Project: Broad Creek, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 OA40819.D 1 10/12/07 TDR 10/08/07 OP29552 GOA1461
Run #2

Initial Volume Final Volume
Run #1 1000 ml 10.0 ml
Run #2

PCB List

CAS No. Compound Result RL MDL Units Q

12674-11-2 Aroclor 1016 ND 0.50 0.094 ug/l
11104-28-2 Aroclor 1221 ND 0.50 0.47 ug/l
11141-16-5 Aroclor 1232 ND 0.50 0.39 ug/l
53469-21-9 Aroclor 1242 ND 0.50 0.16 ug/l
12672-29-6 Aroclor 1248 ND 0.50 0.15 ug/l
11097-69-1 Aroclor 1254 ND 0.50 0.11 ug/l
11096-82-5 Aroclor 1260 ND 0.50 0.12 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

877-09-8 Tetrachloro-m-xylene 89% 38-133%
877-09-8 Tetrachloro-m-xylene 90% 38-133%
2051-24-3 Decachlorobiphenyl 92% 18-156%
2051-24-3 Decachlorobiphenyl 88% 18-156%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: 07-BC-SW-01 
Lab Sample ID: J73350-7 Date Sampled: 10/03/07 
Matrix: AQ - Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/26/07 ND SW846 6010B 2 SW846 3010A 3

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 3

(1) Instrument QC Batch: MA19998
(2) Instrument QC Batch: MA20006
(3) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL

21 of 79

J73350

2
2.7



Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SW-01 
Lab Sample ID: J73350-7 Date Sampled: 10/03/07 
Matrix: AQ - Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Solids, Total Suspended 4.0 4.0 mg/l 1 10/08/07 JA SM20 2540D

Total Organic Carbon 3.5 1.0 mg/l 1 10/19/07 21:02 SJG SM20 5310B, 9060 M

RL = Reporting Limit
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Client Sample ID: 07-BC-EB 
Lab Sample ID: J73350-8 Date Sampled: 10/03/07 
Matrix: AQ - Equipment Blank       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 2

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 2

(1) Instrument QC Batch: MA19998
(2) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-EL-01 
Lab Sample ID: J73350-9 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 78.7 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 21.3 % 1 10/09/07 LE ASTM 2216

Specific Gravity 1.9 1 10/16/07 LMM ASTM 1429

(a) Results shown reported as a percentage of total (as received) weight.  27% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-01 
Lab Sample ID: J73350-9A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/26/07 ND SW846 6010B 2 SW846 3010A 3

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 3

(1) Instrument QC Batch: MA19998
(2) Instrument QC Batch: MA20006
(3) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-EL-01 
Lab Sample ID: J73350-9A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Solids, Total Suspended a 10.0 4.0 mg/l 1 10/12/07 JA SM20 2540D

Total Organic Carbon 4.0 1.0 mg/l 1 10/20/07 03:53 SJG SM20 5310B, 9060 M

(a) Analysis done out of holding time.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-01 
Lab Sample ID: J73350-9AF Date Sampled: 10/03/07 
Matrix: AQ - Surface H2O Filtered       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/26/07 ND SW846 6010B 2 SW846 3010A 3

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 3

(1) Instrument QC Batch: MA19998
(2) Instrument QC Batch: MA20006
(3) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-EL-DUP 
Lab Sample ID: J73350-10 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 79.4 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 20.6 % 1 10/09/07 LE ASTM 2216

Specific Gravity 1.9 1 10/16/07 LMM ASTM 1429

(a) Results shown reported as a percentage of total (as received) weight.  26% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-DUP 
Lab Sample ID: J73350-10A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/26/07 ND SW846 6010B 2 SW846 3010A 3

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 3

(1) Instrument QC Batch: MA19998
(2) Instrument QC Batch: MA20006
(3) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-EL-DUP 
Lab Sample ID: J73350-10A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Solids, Total Suspended a 8.0 4.0 mg/l 1 10/12/07 JA SM20 2540D

Total Organic Carbon 3.7 1.0 mg/l 1 10/20/07 04:07 SJG SM20 5310B, 9060 M

(a) Analysis done out of holding time.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-DUP 
Lab Sample ID: J73350-10AF Date Sampled: 10/03/07 
Matrix: AQ - Surface H2O Filtered       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/26/07 ND SW846 6010B 2 SW846 3010A 3

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 3

(1) Instrument QC Batch: MA19998
(2) Instrument QC Batch: MA20006
(3) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-EL-02 
Lab Sample ID: J73350-11 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 81.8 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 18.2 % 1 10/09/07 LE ASTM 2216

Specific Gravity 2.0 1 10/16/07 LMM ASTM 1429

(a) Results shown reported as a percentage of total (as received) weight.  22.3% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-02 
Lab Sample ID: J73350-11A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 2

Zinc 4.1 B 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 2

(1) Instrument QC Batch: MA19998
(2) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-EL-02 
Lab Sample ID: J73350-11A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Solids, Total Suspended a 10.0 4.0 mg/l 1 10/12/07 JA SM20 2540D

Total Organic Carbon 3.4 1.0 mg/l 1 10/20/07 04:22 SJG SM20 5310B, 9060 M

(a) Analysis done out of holding time.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-02 
Lab Sample ID: J73350-11AF Date Sampled: 10/03/07 
Matrix: AQ - Surface H2O Filtered       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 24.5 5.0 2.7 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 2

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 2

(1) Instrument QC Batch: MA19998
(2) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-EL-03 
Lab Sample ID: J73350-12 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 78.8 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 21.2 % 1 10/09/07 LE ASTM 2216

Specific Gravity 1.9 1 10/16/07 LMM ASTM 1429

(a) Results shown reported as a percentage of total (as received) weight.  27% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-03 
Lab Sample ID: J73350-12A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/26/07 ND SW846 6010B 2 SW846 3010A 3

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 3

(1) Instrument QC Batch: MA19998
(2) Instrument QC Batch: MA20006
(3) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-EL-03 
Lab Sample ID: J73350-12A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Solids, Total Suspended a 11.0 4.0 mg/l 1 10/12/07 JA SM20 2540D

Total Organic Carbon 4.0 1.0 mg/l 1 10/20/07 04:36 SJG SM20 5310B, 9060 M

(a) Analysis done out of holding time.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-03 
Lab Sample ID: J73350-12AF Date Sampled: 10/03/07 
Matrix: AQ - Surface H2O Filtered       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 2

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 2

(1) Instrument QC Batch: MA19998
(2) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-EL-04 
Lab Sample ID: J73350-13 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 74.1 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 25.9 % 1 10/09/07 LE ASTM 2216

Specific Gravity 1.8 1 10/16/07 LMM ASTM 1429

(a) Results shown reported as a percentage of total (as received) weight.  34.9% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-04 
Lab Sample ID: J73350-13A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/26/07 ND SW846 6010B 2 SW846 3010A 3

Zinc 14.6 B 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 3

(1) Instrument QC Batch: MA19998
(2) Instrument QC Batch: MA20006
(3) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL

41 of 79

J73350

2
2.22



Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-EL-04 
Lab Sample ID: J73350-13A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Solids, Total Suspended a 10.0 4.0 mg/l 1 10/12/07 JA SM20 2540D

Total Organic Carbon 3.7 1.0 mg/l 1 10/20/07 04:51 SJG SM20 5310B, 9060 M

(a) Analysis done out of holding time.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-04 
Lab Sample ID: J73350-13AF Date Sampled: 10/03/07 
Matrix: AQ - Surface H2O Filtered       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/26/07 ND SW846 6010B 2 SW846 3010A 3

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 3

(1) Instrument QC Batch: MA19998
(2) Instrument QC Batch: MA20006
(3) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Client Sample ID: 07-BC-EL-05 
Lab Sample ID: J73350-14 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: 63.6 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Moisture, Percent a 36.4 % 1 10/09/07 LE ASTM 2216

Specific Gravity 1.6 1 10/16/07 LMM ASTM 1429

(a) Results shown reported as a percentage of total (as received) weight.  57.3% moisture if reported as a
percentage of the dry sample weight.

RL = Reporting Limit
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Client Sample ID: 07-BC-EL-05 
Lab Sample ID: J73350-14A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/26/07 ND SW846 6010B 2 SW846 3010A 3

Zinc 4.2 B 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 3

(1) Instrument QC Batch: MA19998
(2) Instrument QC Batch: MA20006
(3) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-EL-05 
Lab Sample ID: J73350-14A Date Sampled: 10/03/07 
Matrix: AQ - Surface Water       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Solids, Total Suspended a 6.0 4.0 mg/l 1 10/12/07 JA SM20 2540D

Total Organic Carbon 4.7 1.0 mg/l 1 10/20/07 05:36 SJG SM20 5310B, 9060 M

(a) Analysis done out of holding time.

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-EL-05 
Lab Sample ID: J73350-14AF Date Sampled: 10/03/07 
Matrix: AQ - Surface H2O Filtered       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

Metals Analysis

Analyte Result RL MDL Units DF Prep Analyzed By Method Prep Method

Copper 2.7 U 5.0 2.7 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 2

Zinc 3.4 U 20 3.4 ug/l 1 10/24/07 10/25/07 ND SW846 6010B 1 SW846 3010A 2

(1) Instrument QC Batch: MA19998
(2) Prep QC Batch: MP41274

RL = Reporting Limit U = Indicates a result < MDL
MDL = Method Detection Limit B = Indicates a result >= MDL but < RL
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-01 
Lab Sample ID: J73350-16 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Particle Size Analysis (Sieve and Hydrometer Testing)
3 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

1.5 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.75 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.375 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

No.4 Sieve (4.75 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.8 Sieve (2.36 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.10 Sieve (2.00 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.16 Sieve (1.18 mm) 99.4 % 1 10/22/07 ML ASTM D422-63

No.30 Sieve (0.60 mm) 98.3 % 1 10/22/07 ML ASTM D422-63

No.50 Sieve (0.30 mm) 95.2 % 1 10/22/07 ML ASTM D422-63

No.100 Sieve (0.15 mm) 24.9 % 1 10/22/07 ML ASTM D422-63

No.200 Sieve (0.075 mm) 4.3 % 1 10/22/07 ML ASTM D422-63

0.030 mm (Hydrometer) a 4.2 % 1 10/22/07 ML ASTM D422-63

0.005 mm (Hydrometer) 4.1 % 1 10/22/07 ML ASTM D422-63

0.0015 mm (Hydrometer) 4.1 % 1 10/22/07 ML ASTM D422-63

% Gravel 0.0 % 1 10/22/07 ML ASTM D422-63

% Sand 95.7 % 1 10/22/07 ML ASTM D422-63

% Silt, Clay, Colloids 4.3 % 1 10/22/07 ML ASTM D422-63

(a) Data extrapolated from higher and lower data points due to possible analytical problem with hydrometer
analysis at short analysis times.

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-DUP 
Lab Sample ID: J73350-17 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Particle Size Analysis (Sieve and Hydrometer Testing)
3 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

1.5 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.75 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.375 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

No.4 Sieve (4.75 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.8 Sieve (2.36 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.10 Sieve (2.00 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.16 Sieve (1.18 mm) 99.8 % 1 10/22/07 ML ASTM D422-63

No.30 Sieve (0.60 mm) 99.1 % 1 10/22/07 ML ASTM D422-63

No.50 Sieve (0.30 mm) 96.9 % 1 10/22/07 ML ASTM D422-63

No.100 Sieve (0.15 mm) 45.7 % 1 10/22/07 ML ASTM D422-63

No.200 Sieve (0.075 mm) 22.0 % 1 10/22/07 ML ASTM D422-63

0.030 mm (Hydrometer) 6.2 % 1 10/22/07 ML ASTM D422-63

0.005 mm (Hydrometer) 4.1 % 1 10/22/07 ML ASTM D422-63

0.0015 mm (Hydrometer) 4.1 % 1 10/22/07 ML ASTM D422-63

% Gravel 0.0 % 1 10/22/07 ML ASTM D422-63

% Sand 78.0 % 1 10/22/07 ML ASTM D422-63

% Silt, Clay, Colloids 22.0 % 1 10/22/07 ML ASTM D422-63

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-02 
Lab Sample ID: J73350-18 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Particle Size Analysis (Sieve and Hydrometer Testing)
3 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

1.5 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.75 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.375 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

No.4 Sieve (4.75 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.8 Sieve (2.36 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.10 Sieve (2.00 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.16 Sieve (1.18 mm) 99.3 % 1 10/22/07 ML ASTM D422-63

No.30 Sieve (0.60 mm) 97.5 % 1 10/22/07 ML ASTM D422-63

No.50 Sieve (0.30 mm) 87.6 % 1 10/22/07 ML ASTM D422-63

No.100 Sieve (0.15 mm) 32.9 % 1 10/22/07 ML ASTM D422-63

No.200 Sieve (0.075 mm) 6.2 % 1 10/22/07 ML ASTM D422-63

0.030 mm (Hydrometer) 5.5 % 1 10/22/07 ML ASTM D422-63

0.005 mm (Hydrometer) 4.0 % 1 10/22/07 ML ASTM D422-63

0.0015 mm (Hydrometer) 4.0 % 1 10/22/07 ML ASTM D422-63

% Gravel 0.0 % 1 10/22/07 ML ASTM D422-63

% Sand 93.8 % 1 10/22/07 ML ASTM D422-63

% Silt, Clay, Colloids 6.2 % 1 10/22/07 ML ASTM D422-63

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-03 
Lab Sample ID: J73350-19 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Particle Size Analysis (Sieve and Hydrometer Testing)
3 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

1.5 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.75 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.375 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

No.4 Sieve (4.75 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.8 Sieve (2.36 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.10 Sieve (2.00 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.16 Sieve (1.18 mm) 99.7 % 1 10/22/07 ML ASTM D422-63

No.30 Sieve (0.60 mm) 98.2 % 1 10/22/07 ML ASTM D422-63

No.50 Sieve (0.30 mm) 88.1 % 1 10/22/07 ML ASTM D422-63

No.100 Sieve (0.15 mm) 17.3 % 1 10/22/07 ML ASTM D422-63

No.200 Sieve (0.075 mm) 7.4 % 1 10/22/07 ML ASTM D422-63

0.030 mm (Hydrometer) a 7.0 % 1 10/22/07 ML ASTM D422-63

0.005 mm (Hydrometer) 4.0 % 1 10/22/07 ML ASTM D422-63

0.0015 mm (Hydrometer) 4.0 % 1 10/22/07 ML ASTM D422-63

% Gravel 0.0 % 1 10/22/07 ML ASTM D422-63

% Sand 92.6 % 1 10/22/07 ML ASTM D422-63

% Silt, Clay, Colloids 7.4 % 1 10/22/07 ML ASTM D422-63

(a) Data extrapolated from higher and lower data points due to possible analytical problem with hydrometer
analysis at short analysis times.

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-04 
Lab Sample ID: J73350-20 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Particle Size Analysis (Sieve and Hydrometer Testing)
3 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

1.5 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.75 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.375 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

No.4 Sieve (4.75 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.8 Sieve (2.36 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.10 Sieve (2.00 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.16 Sieve (1.18 mm) 99.5 % 1 10/22/07 ML ASTM D422-63

No.30 Sieve (0.60 mm) 97.9 % 1 10/22/07 ML ASTM D422-63

No.50 Sieve (0.30 mm) 91.9 % 1 10/22/07 ML ASTM D422-63

No.100 Sieve (0.15 mm) 26.8 % 1 10/22/07 ML ASTM D422-63

No.200 Sieve (0.075 mm) 9.4 % 1 10/22/07 ML ASTM D422-63

0.030 mm (Hydrometer) 7.9 % 1 10/22/07 ML ASTM D422-63

0.005 mm (Hydrometer) 6.0 % 1 10/22/07 ML ASTM D422-63

0.0015 mm (Hydrometer) 6.0 % 1 10/22/07 ML ASTM D422-63

% Gravel 0.0 % 1 10/22/07 ML ASTM D422-63

% Sand 90.6 % 1 10/22/07 ML ASTM D422-63

% Silt, Clay, Colloids 9.4 % 1 10/22/07 ML ASTM D422-63

RL = Reporting Limit
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Report of Analysis Page 1 of 1     

Client Sample ID: 07-BC-SS-05 
Lab Sample ID: J73350-21 Date Sampled: 10/03/07 
Matrix: SO - Soil       Date Received: 10/05/07 

Percent Solids: n/a 
Project: Broad Creek, VA

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Particle Size Analysis (Sieve and Hydrometer Testing)
3 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

1.5 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.75 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

0.375 Inch Sieve 100 % 1 10/22/07 ML ASTM D422-63

No.4 Sieve (4.75 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.8 Sieve (2.36 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.10 Sieve (2.00 mm) 100 % 1 10/22/07 ML ASTM D422-63

No.16 Sieve (1.18 mm) 99.4 % 1 10/22/07 ML ASTM D422-63

No.30 Sieve (0.60 mm) 97.7 % 1 10/22/07 ML ASTM D422-63

No.50 Sieve (0.30 mm) 92.3 % 1 10/22/07 ML ASTM D422-63

No.100 Sieve (0.15 mm) 53.2 % 1 10/22/07 ML ASTM D422-63

No.200 Sieve (0.075 mm) 41.9 % 1 10/22/07 ML ASTM D422-63

0.030 mm (Hydrometer) a 34.0 % 1 10/22/07 ML ASTM D422-63

0.005 mm (Hydrometer) 22.0 % 1 10/22/07 ML ASTM D422-63

0.0015 mm (Hydrometer) 15.5 % 1 10/22/07 ML ASTM D422-63

% Gravel 0.0 % 1 10/22/07 ML ASTM D422-63

% Sand 58.1 % 1 10/22/07 ML ASTM D422-63

% Silt, Clay, Colloids 41.9 % 1 10/22/07 ML ASTM D422-63

(a) Data extrapolated from higher and lower data points due to possible analytical problem with hydrometer
analysis at short analysis times.

RL = Reporting Limit
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Accutest Laboratories

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Section 3
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Accutest Laboratories

GC Semi-volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries
• Surrogate Recovery Summaries

Section 4
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Method Blank Summary Page 1 of 1     
Job Number: J73350
Account: USACEVAN USACE-Norfolk District
Project: Broad Creek, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP29552-MB1 OA40824.D 1 10/13/07 TDR 10/08/07 OP29552 GOA1461

The QC reported here applies to the following samples: Method:  SW846 8082

J73350-7

CAS No. Compound Result RL MDL Units Q

12674-11-2 Aroclor 1016 ND 0.50 0.094 ug/l
11104-28-2 Aroclor 1221 ND 0.50 0.47 ug/l
11141-16-5 Aroclor 1232 ND 0.50 0.39 ug/l
53469-21-9 Aroclor 1242 ND 0.50 0.16 ug/l
12672-29-6 Aroclor 1248 ND 0.50 0.15 ug/l
11097-69-1 Aroclor 1254 ND 0.50 0.11 ug/l
11096-82-5 Aroclor 1260 ND 0.50 0.12 ug/l

CAS No. Surrogate Recoveries Limits

877-09-8 Tetrachloro-m-xylene 88% 38-133%
877-09-8 Tetrachloro-m-xylene 88% 38-133%
2051-24-3 Decachlorobiphenyl 101% 18-156%
2051-24-3 Decachlorobiphenyl 103% 18-156%
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Blank Spike Summary Page 1 of 1     
Job Number: J73350
Account: USACEVAN USACE-Norfolk District
Project: Broad Creek, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP29552-BS1 OA40825.D 1 10/13/07 TDR 10/08/07 OP29552 GOA1461

The QC reported here applies to the following samples: Method:  SW846 8082

J73350-7

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

12674-11-2 Aroclor 1016 2 2.4 120 71-131
11104-28-2 Aroclor 1221 ND 70-130
11141-16-5 Aroclor 1232 ND 70-130
53469-21-9 Aroclor 1242 ND 70-130
12672-29-6 Aroclor 1248 ND 70-130
11097-69-1 Aroclor 1254 ND 70-130
11096-82-5 Aroclor 1260 2 2.2 110 a 72-134

CAS No. Surrogate Recoveries BSP Limits

877-09-8 Tetrachloro-m-xylene 85% 38-133%
877-09-8 Tetrachloro-m-xylene 89% 38-133%
2051-24-3 Decachlorobiphenyl 87% 18-156%
2051-24-3 Decachlorobiphenyl 91% 18-156%

(a) Reported from 2nd signal. %D of check calibration on 1st signal exceed method criteria (15%) so using for
confirmation only.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: J73350
Account: USACEVAN USACE-Norfolk District
Project: Broad Creek, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP29552-MS OA40826.D 1 10/13/07 TDR 10/08/07 OP29552 GOA1461
OP29552-MSD OA40839.D 1 10/15/07 TDR 10/08/07 OP29552 GOA1463
J73350-7 OA40819.D 1 10/12/07 TDR 10/08/07 OP29552 GOA1461

The QC reported here applies to the following samples: Method:  SW846 8082

J73350-7

J73350-7 Spike MS MS MSD MSD Limits
CAS No. Compound ug/l Q ug/l ug/l % ug/l % RPD Rec/RPD

12674-11-2 Aroclor 1016 ND 4 4.6 115 4.6 115 0 58-140/14
11104-28-2 Aroclor 1221 ND ND ND nc 70-130/10
11141-16-5 Aroclor 1232 ND ND ND nc 70-130/10
53469-21-9 Aroclor 1242 ND ND ND nc 70-130/10
12672-29-6 Aroclor 1248 ND ND ND nc 70-130/10
11097-69-1 Aroclor 1254 ND ND ND nc 70-130/10
11096-82-5 Aroclor 1260 ND 4 3.8 95 4.0 100 5 58-140/14

CAS No. Surrogate Recoveries MS MSD J73350-7 Limits

877-09-8 Tetrachloro-m-xylene 86% 90% 89% 38-133%
877-09-8 Tetrachloro-m-xylene 91% 88% 90% 38-133%
2051-24-3 Decachlorobiphenyl 98% 98% 92% 18-156%
2051-24-3 Decachlorobiphenyl 102% 93% 88% 18-156%
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Semivolatile Surrogate Recovery Summary Page 1 of 1     
Job Number: J73350
Account: USACEVAN USACE-Norfolk District
Project: Broad Creek, VA

Method: SW846 8082 Matrix: AQ

Samples and QC shown here apply to the above method

Lab Lab
Sample ID File ID S1 a S1 b S2 a S2 b

J73350-7 OA40819.D 89.0 90.0 92.0 88.0
OP29552-BS1 OA40825.D 85.0 89.0 87.0 91.0
OP29552-MB1 OA40824.D 88.0 88.0 101.0 103.0
OP29552-MS OA40826.D 86.0 91.0 98.0 102.0
OP29552-MSD OA40839.D 90.0 88.0 98.0 93.0

Surrogate Recovery
Compounds Limits

S1 = Tetrachloro-m-xylene 38-133%
S2 = Decachlorobiphenyl 18-156%

(a) Recovery from GC signal #1
(b) Recovery from GC signal #2
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Accutest Laboratories

Metals Analysis

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Matrix Spike and Duplicate Summaries
• Blank Spike and Lab Control Sample Summaries
• Serial Dilution Summaries

Section 5
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC Batch ID: MP41256                                          Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                10/23/07                                                       

MB       
Metal          RL       IDL      raw      final                                                           

Aluminum       20       1.9      anr                                                                     

Antimony       2.0      .51      anr                                                                     

Arsenic        2.0      .31      anr                                                                     

Barium         20       .04      anr                                                                     

Beryllium      0.50     .01      anr                                                                     

Cadmium        0.50     .08      anr                                                                     

Calcium        500      2.2      anr                                                                     

Chromium       1.0      .11      anr                                                                     

Cobalt         5.0      .11      anr                                                                     

Copper         2.5      .34      0.12     <2.5                                                           

Iron           10       5.5      anr                                                                     

Lead           2.0      .35      anr                                                                     

Magnesium      500      .76      anr                                                                     

Manganese      1.5      .06      anr                                                                     

Nickel         4.0      .23      anr                                                                     

Potassium      1000     6.1      anr                                                                     

Selenium       2.0      .35      anr                                                                     

Silver         1.0      .23      anr                                                                     

Sodium         1000     45       anr                                                                     

Thallium       1.0      .77      anr                                                                     

Vanadium       5.0      .27      anr                                                                     

Zinc           2.0      .14      0.098    <2.0                                                           

Associated samples MP41256: J73350-1, J73350-2, J73350-3, J73350-4, J73350-5, J73350-6

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC Batch ID: MP41256                                          Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                10/23/07                                                       

J73350-3          Spikelot QC                                                     
Metal          Original MS       MPIRS1   % Rec    Limits                                                 

Aluminum       anr                                                                                       

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium      anr                                                                                       

Cadmium        anr                                                                                       

Calcium        anr                                                                                       

Chromium       anr                                                                                       

Cobalt         anr                                                                                       

Copper         2.6      69.2     69.1     96.4     75-125                                                

Iron           anr                                                                                       

Lead           anr                                                                                       

Magnesium      anr                                                                                       

Manganese      anr                                                                                       

Nickel         anr                                                                                       

Potassium      anr                                                                                       

Selenium       anr                                                                                       

Silver         anr                                                                                       

Sodium         anr                                                                                       

Thallium       anr                                                                                       

Vanadium       anr                                                                                       

Zinc           6.8      136      138      93.5     75-125                                                

Associated samples MP41256: J73350-1, J73350-2, J73350-3, J73350-4, J73350-5, J73350-6

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC Batch ID: MP41256                                          Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         10/23/07                                              

J73350-3          Spikelot          MSD      QC                                            
Metal          Original MSD      MPIRS1   % Rec    RPD      Limit                                         

Aluminum       anr                                                                                       

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium      anr                                                                                       

Cadmium        anr                                                                                       

Calcium        anr                                                                                       

Chromium       anr                                                                                       

Cobalt         anr                                                                                       

Copper         2.6      66.7     66.4     96.6     3.7      20                                           

Iron           anr                                                                                       

Lead           anr                                                                                       

Magnesium      anr                                                                                       

Manganese      anr                                                                                       

Nickel         anr                                                                                       

Potassium      anr                                                                                       

Selenium       anr                                                                                       

Silver         anr                                                                                       

Sodium         anr                                                                                       

Thallium       anr                                                                                       

Vanadium       anr                                                                                       

Zinc           6.8      130      133      92.8     4.5      20                                           

Associated samples MP41256: J73350-1, J73350-2, J73350-3, J73350-4, J73350-5, J73350-6

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC Batch ID: MP41256                                          Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                       10/23/07                                                                

BSP      Spikelot QC                                                              
Metal          Result   MPIRS1   % Rec    Limits                                                          

Aluminum       anr                                                                                       

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium      anr                                                                                       

Cadmium        anr                                                                                       

Calcium        anr                                                                                       

Chromium       anr                                                                                       

Cobalt         anr                                                                                       

Copper         50.5     50       101.0    80-120                                                         

Iron           anr                                                                                       

Lead           anr                                                                                       

Magnesium      anr                                                                                       

Manganese      anr                                                                                       

Nickel         anr                                                                                       

Potassium      anr                                                                                       

Selenium       anr                                                                                       

Silver         anr                                                                                       

Sodium         anr                                                                                       

Thallium       anr                                                                                       

Vanadium       anr                                                                                       

Zinc           97.4     100      97.4     80-120                                                         

Associated samples MP41256: J73350-1, J73350-2, J73350-3, J73350-4, J73350-5, J73350-6

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC Batch ID: MP41256                                          Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: ug/l

Prep Date:                       10/23/07                                                                

J73350-3          QC                                                              
Metal          Original SDL 1:5  RPD      Limits                                                          

Aluminum       anr                                                                                       

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium      anr                                                                                       

Cadmium        anr                                                                                       

Calcium        anr                                                                                       

Chromium       anr                                                                                       

Cobalt         anr                                                                                       

Copper         19.0     28.4     49.5 (a) 0-10                                                           

Iron           anr                                                                                       

Lead           anr                                                                                       

Magnesium      anr                                                                                       

Manganese      anr                                                                                       

Nickel         anr                                                                                       

Potassium      anr                                                                                       

Selenium       anr                                                                                       

Silver         anr                                                                                       

Sodium         anr                                                                                       

Thallium       anr                                                                                       

Vanadium       anr                                                                                       

Zinc           49.2     75.6     53.7 (a) 0-10                                                           

Associated samples MP41256: J73350-1, J73350-2, J73350-3, J73350-4, J73350-5, J73350-6

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
(a) Percent difference acceptable due to low initial sample  concentration (< 50 times IDL).
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC Batch ID: MP41274                                          Methods: SW846 6010B 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                10/24/07                                                       

MB       
Metal          RL       IDL      raw      final                                                           

Aluminum       200      14                                                                               

Antimony       6.0      4.7      anr                                                                     

Arsenic        8.0      3.6      anr                                                                     

Barium         200      1.1      anr                                                                     

Beryllium      1.0      .07      anr                                                                     

Boron          100      4.2                                                                              

Cadmium        4.0      .4       anr                                                                     

Calcium        5000     73                                                                               

Chromium       10       1        anr                                                                     

Cobalt         50       .7       anr                                                                     

Copper         25       1.1      1.1      <25                                                            

Iron           100      14       anr                                                                     

Lead           3.0      2        anr                                                                     

Magnesium      5000     4.4                                                                              

Manganese      15       .2                                                                               

Molybdenum     20       .9       anr                                                                     

Nickel         40       1.5      anr                                                                     

Palladium      50       5.9                                                                              

Potassium      10000    64                                                                               

Selenium       10       4.4      anr                                                                     

Silicon        200      12                                                                               

Silver         10       2.4      anr                                                                     

Sodium         10000    280                                                                              

Strontium      10       .1                                                                               

Thallium       10       3.3      anr                                                                     

Tin            10       1.9                                                                              

Titanium       10       .6                                                                               

Vanadium       50       .8       anr                                                                     

Zinc           20       .4       0.88     <20                                                            

Associated samples MP41274: J73350-7, J73350-8, J73350-9A, J73350-10A, J73350-11A, J73350-12A, J73350-
13A, J73350-14A, J73350-9AF, J73350-10AF, J73350-11AF, J73350-12AF, J73350-13AF, J73350-14AF

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC Batch ID: MP41274                                          Methods: SW846 6010B 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                10/24/07                                                       

J74035-1          Spikelot QC                                                     
Metal          Original MS       MPIOW4   % Rec    Limits                                                 

Aluminum                                                                                                 

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium      anr                                                                                       

Boron                                                                                                    

Cadmium        anr                                                                                       

Calcium                                                                                                  

Chromium       anr                                                                                       

Cobalt         anr                                                                                       

Copper         1.4      250      250      99.4     75-125                                                

Iron           anr                                                                                       

Lead           anr                                                                                       

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum     anr                                                                                       

Nickel         anr                                                                                       

Palladium                                                                                                

Potassium                                                                                                

Selenium       anr                                                                                       

Silicon                                                                                                  

Silver         anr                                                                                       

Sodium                                                                                                   

Strontium                                                                                                

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Vanadium       anr                                                                                       

Zinc           106      600      500      98.8     75-125                                                

Associated samples MP41274: J73350-7, J73350-8, J73350-9A, J73350-10A, J73350-11A, J73350-12A, J73350-
13A, J73350-14A, J73350-9AF, J73350-10AF, J73350-11AF, J73350-12AF, J73350-13AF, J73350-14AF

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________

Page 1

72 of 79

J73350

5
5.2.2



MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC Batch ID: MP41274                                          Methods: SW846 6010B 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         10/24/07                                              

J74035-1          Spikelot          MSD      QC                                            
Metal          Original MSD      MPIOW4   % Rec    RPD      Limit                                         

Aluminum                                                                                                 

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium      anr                                                                                       

Boron                                                                                                    

Cadmium        anr                                                                                       

Calcium                                                                                                  

Chromium       anr                                                                                       

Cobalt         anr                                                                                       

Copper         1.4      252      250      100.2    0.8      20                                           

Iron           anr                                                                                       

Lead           anr                                                                                       

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum     anr                                                                                       

Nickel         anr                                                                                       

Palladium                                                                                                

Potassium                                                                                                

Selenium       anr                                                                                       

Silicon                                                                                                  

Silver         anr                                                                                       

Sodium                                                                                                   

Strontium                                                                                                

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Vanadium       anr                                                                                       

Zinc           106      602      500      99.2     0.3      20                                           

Associated samples MP41274: J73350-7, J73350-8, J73350-9A, J73350-10A, J73350-11A, J73350-12A, J73350-
13A, J73350-14A, J73350-9AF, J73350-10AF, J73350-11AF, J73350-12AF, J73350-13AF, J73350-14AF

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC Batch ID: MP41274                                          Methods: SW846 6010B 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       10/24/07                            10/24/07                            

BSP      Spikelot QC       LCS      Spikelot QC                          
Metal          Result   MPIOW4   % Rec    Limits   Result   MPLCW2   % Rec    Limits                      

Aluminum                                                                                                 

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium      anr                                                                                       

Boron                                                                                                    

Cadmium        anr                                                                                       

Calcium                                                                                                  

Chromium       anr                                                                                       

Cobalt         anr                                                                                       

Copper         248      250      99.2     80-120   501      500      100.2    80-120                     

Iron           anr                                                                                       

Lead           anr                                                                                       

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum     anr                                                                                       

Nickel         anr                                                                                       

Palladium                                                                                                

Potassium                                                                                                

Selenium       anr                                                                                       

Silicon                                                                                                  

Silver         anr                                                                                       

Sodium                                                                                                   

Strontium                                                                                                

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Vanadium       anr                                                                                       

Zinc           499      500      99.8     80-120   511      500      102.2    80-120                     

Associated samples MP41274: J73350-7, J73350-8, J73350-9A, J73350-10A, J73350-11A, J73350-12A, J73350-
13A, J73350-14A, J73350-9AF, J73350-10AF, J73350-11AF, J73350-12AF, J73350-13AF, J73350-14AF

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC Batch ID: MP41274                                          Methods: SW846 6010B 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       10/24/07                                                                

J74035-1          QC                                                              
Metal          Original SDL 1:5  RPD      Limits                                                          

Aluminum                                                                                                 

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium      anr                                                                                       

Boron                                                                                                    

Cadmium        anr                                                                                       

Calcium                                                                                                  

Chromium       anr                                                                                       

Cobalt         anr                                                                                       

Copper         1.42     0.00     100.0(a) 0-10                                                           

Iron           anr                                                                                       

Lead           anr                                                                                       

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum     anr                                                                                       

Nickel         anr                                                                                       

Palladium                                                                                                

Potassium                                                                                                

Selenium       anr                                                                                       

Silicon                                                                                                  

Silver         anr                                                                                       

Sodium                                                                                                   

Strontium                                                                                                

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Vanadium       anr                                                                                       

Zinc           106      232      119.8*(b 0-10                                                           

Associated samples MP41274: J73350-7, J73350-8, J73350-9A, J73350-10A, J73350-11A, J73350-12A, J73350-
13A, J73350-14A, J73350-9AF, J73350-10AF, J73350-11AF, J73350-12AF, J73350-13AF, J73350-14AF

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
(a) Percent difference acceptable due to low initial sample  concentration (< 50 times IDL).
(b) Serial dilution indicates possible matrix interference.
_________________________________________________________________________________________________________
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Accutest Laboratories

General Chemistry

QC Data Summaries

Includes the following where applicable:

• Method Blank and Blank Spike Summaries
• Duplicate Summaries
• Matrix Spike Summaries

Section 6
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METHOD BLANK AND SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

MB                    Spike      BSP        BSP        QC       
Analyte                        Batch ID          RL         Result     Units      Amount     Result     %Recov     Limits   

Solids, Total Suspended        GN8270            4.0        <4.0       mg/l                             
Solids, Total Suspended        GN8434            4.0        <4.0       mg/l                             
Total Organic Carbon           GP41352/GN8491    100        <100       mg/kg      2000       2030       101.5      80-120% 
Total Organic Carbon           GP41425/GN8674    1.0        <1.0       mg/l       10         9.75       97.5       90-110% 
Total Organic Carbon           GP41426/GN8674    1.0        <1.0       mg/l       10         9.86       98.6       90-110% 

Associated Samples: 
Batch GN8270: J73350-7
Batch GN8434: J73350-10A, J73350-11A, J73350-12A, J73350-13A, J73350-14A, J73350-9A
Batch GP41352: J73350-1, J73350-2, J73350-3, J73350-4, J73350-5, J73350-6
Batch GP41425: J73350-7
Batch GP41426: J73350-10A, J73350-11A, J73350-12A, J73350-13A, J73350-14A, J73350-9A
(*) Outside of QC limits
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DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC                      Original   DUP                   QC         
Analyte                        Batch ID          Sample       Units      Result     Result     RPD        Limits     

% Gravel                       GP41454/GN8731    J72626-6     %          11.9       22.5       61.9       0-77%     
% Sand                         GP41454/GN8731    J72626-6     %          56.9       48.9       15.1       0-31%     
% Silt, Clay, Colloids         GP41454/GN8731    J72626-6     %          31.3       28.6       8.8        0-36%     
0.0015 mm (Hydrometer)         GP41454/GN8731    J72626-6     %          11.0       10.0       9.5        0-61%     
0.005 mm (Hydrometer)          GP41454/GN8731    J72626-6     %          15.5       13.5       13.8       0-87%     
0.030 mm (Hydrometer)          GP41454/GN8731    J72626-6     %          24.5       22.5       8.5        0-50%     
0.375 Inch Sieve               GP41454/GN8731    J72626-6     %          94.0       86.5       8.3        0-27%     
0.75 Inch Sieve                GP41454/GN8731    J72626-6     %          100        100        0.0        0-21%     
1.5 Inch Sieve                 GP41454/GN8731    J72626-6     %          100        100        0.0        0-20%     
3 Inch Sieve                   GP41454/GN8731    J72626-6     %          100        100        0.0        0-20%     
No.10 Sieve (2.00 mm)          GP41454/GN8731    J72626-6     %          72.5       66.9       7.9        0-18%     
No.100 Sieve (0.15 mm)         GP41454/GN8731    J72626-6     %          35.8       33.2       7.6        0-32%     
No.16 Sieve (1.18 mm)          GP41454/GN8731    J72626-6     %          67.9       63.3       7.0        0-21%     
No.200 Sieve (0.075 mm)        GP41454/GN8731    J72626-6     %          31.3       28.6       8.8        0-27%     
No.30 Sieve (0.60 mm)          GP41454/GN8731    J72626-6     %          58.5       53.4       9.1        0-27%     
No.4 Sieve (4.75 mm)           GP41454/GN8731    J72626-6     %          88.1       77.5       12.8       0-17%     
No.50 Sieve (0.30 mm)          GP41454/GN8731    J72626-6     %          45.5       41.3       9.6        0-25%     
No.8 Sieve (2.36 mm)           GP41454/GN8731    J72626-6     %          76.2       69.1       9.8        0-18%     
Solids, Total Suspended        GN8270            J73088-4     mg/l       22.0       20.0       9.5        0-12%     
Solids, Total Suspended        GN8434            J73350-9A    mg/l       10.0       10.0       0.0        0-12%     
Specific Gravity               GN8538            J73350-9                1.9        1.9        0.0        0-10%     
Total Organic Carbon           GP41352/GN8491    J73350-3     mg/kg      1470       1460       0.7        0-27%     
Total Organic Carbon           GP41425/GN8674    J74234-3     mg/l       11.5       11.6       0.9        0-34%     
Total Organic Carbon           GP41426/GN8674    J74271-1     mg/l       2.0        1.9        5.1        0-34%     

Associated Samples: 
Batch GN8270: J73350-7
Batch GN8434: J73350-10A, J73350-11A, J73350-12A, J73350-13A, J73350-14A, J73350-9A
Batch GN8538: J73350-10, J73350-11, J73350-12, J73350-13, J73350-14, J73350-9
Batch GP41352: J73350-1, J73350-2, J73350-3, J73350-4, J73350-5, J73350-6
Batch GP41425: J73350-7
Batch GP41426: J73350-10A, J73350-11A, J73350-12A, J73350-13A, J73350-14A, J73350-9A
Batch GP41454: J73350-16, J73350-17, J73350-18, J73350-19, J73350-20, J73350-21
(*) Outside of QC limits
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MATRIX SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: J73350 
Account: USACEVAN - USACE-Norfolk District 

Project: Broad Creek, VA

QC                      Original   Spike    MS                    QC         
Analyte                        Batch ID          Sample       Units      Result     Amount   Result     %Rec       Limits     

Total Organic Carbon           GP41352/GN8491    J73350-3     mg/kg      1470       2700     3780       85.7       55-133%   
Total Organic Carbon           GP41425/GN8674    J74234-3     mg/l       11.5       10       21.6       101.0      70-130%   
Total Organic Carbon           GP41426/GN8674    J74271-1     mg/l       2.0        10       11.6       96.0       70-130%   

Associated Samples: 
Batch GP41352: J73350-1, J73350-2, J73350-3, J73350-4, J73350-5, J73350-6
Batch GP41425: J73350-7
Batch GP41426: J73350-10A, J73350-11A, J73350-12A, J73350-13A, J73350-14A, J73350-9A
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
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