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Foreword 

The U.S. Environmental Protection Agency (EPA) is charged by Congress with protecting the 
Nation's land, air, and water resources. Under a mandate of national environmental laws, the 
Agency strives to formulate and implement actions leading to a compatible balance between 
human activities and the ability of natural systems to support and nurture life. To meet this 
mandate, EPA's research program is providing data and technical support for solving 
environmental problems today and building a science knowledge base necessary to manage our 
ecological resources wisely, understand how pollutants affect our health, and prevent or reduce 
environmental risks in the future. 

The National Risk Management Research Laboratory (NRMRL) is the Agency's center for 
investigation of technological and management approaches for preventing and reducing risks 
from pollution that threaten human health and the environment. The focus of the Laboratory's 
research program is on methods and their cost-effectiveness for prevention and control of 
pollution to air, land, water, and subsurface resources; protection of water quality in public water 
systems; remediation of contaminated sites, sediments and ground water; prevention and control 
of indoor air pollution; and restoration of ecosystems. NRMRL collaborates with both public and 
private sector partners to foster technologies that reduce the cost of compliance and to anticipate 
emerging problems. NRMRL's research provides solutions to environmental problems by: 
developing and promoting technologies that protect and improve the environment;  
advancing scientific and engineering information to support regulatory and policy decisions; and 
providing the technical support and information transfer to ensure implementation of 
environmental regulations and strategies at the national, state, and community levels. 

This publication has been produced as part of the Laboratory's strategic long-term research plan. 
It is published and made available by EPA's Office of Research and Development to assist the 
user community and to link researchers with their clients. 

Sally Gutierrez, Director 
National Risk Management Research Laboratory 
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Abstract 

Capping is a common remediation technology for the containment/stabilization of contaminated 
sediments.  During capping activities, capping material is commonly released from a barge at the 
water surface and falls through the water column to the sediment surface, thus providing a clean 
surface sediment layer.  Little information exists on the potential release of contaminated 
sediments during and after the capping operations.  This report focuses on the measured release of 
contaminants during individual capping events at two Confined Aquatic Disposal Cells (CADs) 
located in the Mystic River, Boston, MA.  The two CADs (M8 and M19) were previously filled 
with dredged material contaminated with total petroleum hydrocarbons (TPH), polycyclic 
aromatic hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs).  U.S. EPA/ORD sampled 
the water column during each capping event to evaluate whether cap placement resulted in the 
release of contaminated sediments.  Results showed capping from the water surface resulted in 
contaminant resuspension with the most significant releases occurring during the application of 
the first layers of capping material.  With each subsequent layering of the capping material, levels 
of contaminant resuspension decrease with each successive application. 
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1.0 INTRODUCTION 

This technical report was prepared in fulfillment of Contract No. 68-C7-0008, Work Assignment 
(WA) No. 4-26 by Battelle under the sponsorship of the United States Environmental Protection 
Agency’s (U.S. EPA’s) National Risk Management Research Laboratory (NRMRL).  The work was 
conducted at Battelle, Columbus, OH, from April 11, 2000 to September 30, 2001. 

Mr. George T. Moore is the U.S. EPA Project Officer for this contract and Mr. Terrence Lyons is 
the U.S. EPA Work Assignment Manager (WAM).  Dr. Abraham Chen is the Battelle Program Manager 
and Battelle Work Assignment Leader (WAL).  The members of the Battelle project staff included 
Ms. Jennifer Ickes, Mr. Wayne Trulli, Dr. Carl Albro, Ms. Carole Peven-McCarthy, Ms. Lydia Cumming, 
and Dr. Victor Magar. 

1.1 Background 

The U.S. EPA’s NRMRL is interested in evaluating if placement of marine caps would result in 
the release of contaminants into the surrounding water column.  The goal of this study was to achieve a 
better understanding of the amount of contaminants released into the surrounding water column before, 
during, and after capping.  For this study, a state-of-the-art oceanographic technology was used to acquire 
real time, high-resolution field data to determine the extent of the release of contaminants into the water 
column caused by sediment agitation from capping activities for two confined aquatic disposal (CAD) 
cells at the Mystic River/Boston Harbor, Boston, MA.  A parallel study conducted under U.S. EPA 
Contract No. 68-C7-0008, WA No. 4-30 focused on the resuspension of polycyclic aromatic hydrocarbon 
(PAH) compounds during capping at the Wyckoff/Eagle Harbor Superfund site in Bainbridge Island, WA 
(Battelle, 2001). 

A common remediation technology for the containment/stabilization of contaminated sediments 
is capping. Capping is the covering of contaminated sediments with sand, gravel, or fine-grain dredged or 
excavated materials.  During capping activities, tons of capping material are released from barges at the 
water’s surface to fall to the sediment layer below.  Caged fish located downstream of the capping site 
have been used to try to evaluate the extent of exposure from individual capping activities.  Little 
information exists on the amount of contaminants released into the surrounding water column during and 
after capping. 

CAD cells in Boston Harbor were used as disposal sites for silty, fine-grained sediments that were 
determined to be unsuitable for ocean placement from the Boston Harbor Navigation Improvement 
Project (BHNIP). Two of the CAD cells, located in the Mystic River portion of Boston Harbor (Fig­
ure 1-1), were filled with dredged material in January 2000.  The two cells, M8 and M19 (Figure 1-2), 
were left undisturbed for 8 months to allow the dredged material to consolidate prior to capping.  
Consolidation was expected to reduce mixing between the sediments in the CAD cells and the cap 
sediments.   

CAD cell M8 was 700 ft by 200 ft, was excavated to 90 ft deep, and had an estimated capacity of 
155,000 yd3 of dredged material.  CAD cell M19 was the larger of the two cells at 800 ft by 300 ft, was 
excavated to 80 ft deep, and had an estimated capacity of 179,000 yd3 of dredged material.  Average 
concentrations of total petroleum hydrocarbons (TPH), polychlorinated biphenyls (PCBs), and PAHs 
measured in CAD cells from the Mystic River were 1,519 mg/kg, 220 μg/kg, and 64,478 μg/kg, respec­
tively (USACE, 1999a).  These concentrations were not measured in either CAD cells M19 or M8.  
However, all CAD cells in the Mystic River were filled with dredged material from the same location, so 
concentrations of the material placed in cells M8 and M19 should be consistent with these concentrations.   
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Boston 
Harbor 

Figure 1-1. Location of Boston Harbor Navigation Improvement Project and Cape Cod Canal 
(Source: Fredette et al., 2000) 

Sand dredged from Cape Cod Canal (Figure 1-1) was used to cap CAD cells M8 and M19 
(Fredette et al., 2000).  The sand cap was “sprinkled” on the cells using a partially opened hopper dredge, 
which was maneuvered using a tug rather than utilizing the dredge’s engines (Figure 1-3).  This method 
of capping was expected to minimize disturbance of the silt material in the CAD cells.   

1.2 Environmental System 

During a May 16, 2000 site visit, the U.S. EPA WAM, U.S. EPA Region 1 office, United States 
Army Corps of Engineers’ (USACE’s) New England District, and Battelle identified Boston Harbor as a 
suitable candidate site for monitoring sediment agitation and mixing during a capping event.  Boston 
Harbor was selected for this study for the following reasons: 

•	 The site has a well-documented history of contaminated sediments disposal, which made 
identification of contaminants of concern (COCs) easier and eliminated the need for 
sample collection and analysis for site characterization.   
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M19 

M8 

Figure 1-2.  Boston Harbor Navigation Improvement Project, 

Mystic River and Inner Confluence Disposal Cells (Source: Fredette et al., 2000)


Figure 1-3. Tug Boat Pushing Great Lakes Hopper Dredge, The Manhattan Island 
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•	 COC concentrations in the CAD were high enough to make detection possible during 
monitoring. 

•	 The U.S. EPA Region 1 Office and the USACE’s New England District expressed 
interest in this study and agreed to provide technical support for the field efforts, 
including data exchange.   

•	 The site was well characterized, thereby provided a large database of information to 
select appropriate sample locations. 

•	 The capping of the CADs took place during fiscal year 2000, allowing field activities to 
be completed during the time allotted for this work assignment. 

1.3 Project Objectives 

The primary objective of this work assignment was to evaluate if cap placement resulted in the 
release of contaminants into the surrounding water column.  This report focuses on results of water 
quality analyses during capping events at the two Boston Harbor/Mystic River CAD cells.   
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2.0 FIELD SAMPLING AND ANALYTICAL METHODS 

This section describes field sampling methods used at Boston Harbor, and methods used to 
analyze samples for TPH, PCBs, and PAHs, and Resource Conservation and Recovery Act (RCRA) 
8 metals.  Field and analytical methods were conducted in accordance with a U.S. EPA-approved Quality 
Assurance Project Plan (QAPP) for the study (QAPP I.D. No. 206-Q2-0) (Battelle, 2000).  The 
experimental design is described in Section 2.0 of that QAPP. 

Table 2-1 identifies both critical and noncritical measurements that were made during the course 
of this study. 

Table 2-1. Critical and Noncritical Measurements 

Measurement Method/Instrument 
Critical Measurements 

TPH (fingerprint) in water Battelle SOP 5-202 
PCBs in water Battelle SOP 5-128 
PAHs in water Battelle SOP 5-157 
RCRA metals in water U.S. EPA Method 200.8 
TSS Battelle SOP 5-053 
Transmissometry/ Turbidity Seatech 20-cm (660 nm) 
GPS Navigation Battelle SOP 

Noncritical Measurements 
Conductivity OS200 CTD 
Temperature OS200 CTD 
Depth Furuno FCV-52 
Current velocity RD Instruments ADCP WHM600-I-UG6 

ADCP = Acoustic Doppler Current Profiler. 

CTD = conductivity, temperature, and depth.

GPS = global positioning system. 

SOP = Standard Operating Procedure. 

TSS = total suspended solids. 


2.1 Marine Water Sampling 

2.1.1 Sampling and Navigation.  Monitoring of the capping event was conducted using the Battelle 
Ocean Sampling System (BOSS) deployed from a survey vessel.  The BOSS in situ sensor package 
included: conductivity, temperature, depth, and transmissometers, and a Teflon™/titanium pumping 
system for sample collection (Figure 2-1).  A second transmissometer, calibrated to the in situ data, was 
located at the water sampling manifold so that the appropriate parcel of water could be identified and 
sampled at the appropriate time.  Additionally, an Acoustic Doppler Current Profiler (ADCP) was 
deployed to obtain vertical profiles of horizontal currents.  Table 2-2 provides a summary of the field 
measurements that were acquired from the survey vessel during each monitoring event.  A more detailed 
description of monitoring activities and sample collection can be found in the Boston Harbor Plume 
Tracking Survey Report (Appendix A). 
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Figure 2-1. BOSS In Situ Measurement and Onboard Components 


Table 2-2. Field Measurements and Instruments 


Measurements Units Instrument 
Conductivity μmhos/cm OS200 CTD 
Temperature °C OS200 CTD 
Pressure m OS200 CTD 
Transmissometry/Turbidity m−1 Seatech 20-cm (660 nm) (2) 
Bottom depth m Furuno FCV-52 
Navigational position degrees Northstar 942X 
Ocean current velocity cm/sec RD Instruments ADCP WHM600­

I-UG6 

Several days prior to the field operations, all equipment was installed aboard the survey vessel 
and tested. Two days prior to the initiation of capping, background sampling events were conducted at 
CAD cells M8 and M19.  Monitoring for both cells was a deviation of the approved QAPP (Battelle, 
2000), which stated that either cell M8 or cell M19 would be monitored.  Monitoring of both cells was 
unavoidable because the hopper dredge was unable to cap one CAD cell continuously as the USACE had 
anticipated. Monitoring activities were conducted in approximately 14-hour intervals.  Each 14-hour 
interval included approximately 1 hour of capping for each barge drop plus 13 hours of barge reloading. 
The hopper dredge was reloaded at Cape Cod, MA.  
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2.1.2 Monitoring and Sampling Operations.  Field survey operations consisted of 10 separate 
sampling events conducted over a 22-day period (approximately two events per day plus background 
samples before and after capping).  All 10 events were conducted using the BOSS (Figure 2-2).  During 
the first event, sensor data and water samples were collected prior to initiation of capping activities at 
CAD cells M8 and M19 for baseline/reference data.  During the next eight events, sensor data and water 
samples were collected while capping activities were conducted at either cells M8 or M19 (Table 2-3).  
During the last (10th) event, sensor data and water samples were collected four days after completion of 
all capping activities at cells M8 and M19.  Figure 2-3 shows the target BOSS transects and target 
sampling locations used for background surveys and active monitoring events (i.e., during capping).  

Figure 2-2. BOSS Onboard Battelle’s Vessel, Aquamonitor


Table 2-3. Number of Samples Collected During the Survey Events at Boston Harbor 


Type of Event 
Number of Events 

per Survey 
Number of Samples per Event 

CAD Cell M19 CAD Cell M8 Total 
Pre Survey 1 5 5 10 

Pre Runs 1 – 4 4 3 0 12 
Runs 1 – 4 4 9 0 36 

Post Runs 1 – 4 4 3(a) 0 10 
Pre Runs 5 – 8 4 0 3 12 

Runs 5 – 8 4 0 9 36 
Post Runs 5 – 8 4 0 3 12 

Post Survey 1 5 5 10 
Total - - - 138 

(a)	 Sampler struck bottom immediately following sample collection for the first Post Run 3 sample, 
and system components fouled with mud.  As a result the second and third samples for Post 
Run 3 could not be collected. 
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Area of Study (~80 m x ~240 m) 

Start End 

Current 

Trackline before capping 
and 1 hour after capping 
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End 
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capping operations 

Sampling Station 

Figure 2-3. Transect Line, Sampling Stations, and Station Types for BOSS Surveys and 

Monitoring. The top transect represents the daily Pre Run and Post Run background monitoring events.  


The bottom transect represents a typical monitoring event during capping. 


A total of 138 water sample sets were collected during the study.  Ten sample sets (for organics, 
metals, and TSS) were collected during each of the first and last (10th) sampling events along the 
Standard Transect Line (five at CAD cell M8 and five at CAD cell M19) (see Figure 2-3, Table 2-3, and 
Appendix A Table 1).  Fifteen sample sets (for organics, metals, and TSS) were collected during each of 
the eight capping events (i.e., sampling events 2 through 9).  Three samples were collected before and 
after each of the two daily capping events (six samples total per event). 

During these monitoring activities, real-time BOSS sensor data was collected continuously along 
several transects within the designated CAD.  The BOSS was towed at a distance of 2 m above the river bot­
tom for all transects (unless obstructed) in order to optimize the potential to detect resuspended sediments. 

Three samples were collected along the Pre- and Post-Dump Transect Lines (Figure 2-3).  Nine 
samples were collected along the Standard Transect Line (Figure 2-3 and Appendix A Table 1) during 
actual capping activities for each of the eight sampling events during capping. 

Five sediment samples of the sand used as capping material for CAD cells M8 and M19 were 
collected by the USACE.  These five samples were analyzed for organic contaminants. 

2.1.3 Field Measurements and Collection of Water Samples.  Monitoring equipment and sampling 
techniques used for the monitoring survey are described in detail in Appendix A and in the approved 
QAPP I.D. No. 206-Q2-0 (Battelle, 2000).  Chain of custody documentation for all samples collected are 
provided in Appendix B. 

2.1.4 Decontamination of Sample Pumping System.  Prior to each sampling event, the sample 
pumping system was decontaminated by pumping the following solvents through the system (Figure 2-4): 

• Dichloromethane (DCM) 
• Acetone 
• 5% hydrochloric acid (HCl) 
• Deionized water (3 times the tubing volume). 
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Figure 2-4. Decontaminating the BOSS Between Sampling Events 

All solvents, acids, and aqueous waste residue resulting from the decontamination of field 
sampling equipment were collected in separate, approved waste containers and returned to Battelle, 
Duxbury, MA where they were disposed of in an appropriate hazardous waste stream. 

2.1.5 Field Observations.  A complete description of field observations can be found in the Boston 
Harbor Plume Tracking Survey Report (Appendix A). 

2.2 Analyses of Organic Contaminants 

Given holding time constraints, samples were prepared and extracted within 7 days of the 
respective collection dates.  The extracts from each sample matrix were analyzed for TPH, PCBs, and 
PAHs within 40 days of extraction.  General physical observations of the samples (e.g., color, visible 
sediments, and presence of plant/wood debris) were made and recorded in the laboratory preparation 
records. Items such as sediments and debris were removed prior to processing by allowing the samples to 
settle before decanting the supernatant for extraction and analysis. 

Water samples obtained during field sampling were prepared for analysis of TPH, PCBs, and 
PAHs according to Battelle SOP 5-200-02 (Water Extraction for Trace Level Semi-Volatile Organic 
Contaminant Analysis) (Battelle, 2000). The method is summarized as follows: 

If suspended sediment was visibly present in the water sample, it was filtered through a quartz 
glass fiber filter (1.0 μm). Water samples of approximately 1,000 mL were spiked with Surrogate 
Internal Standard (SIS) and serially extracted three times with 60 mL of DCM using a separatory funnel. 
The SIS compounds added were o-terphenyl, naphthalene-d8, phenanthrene-d10, chrysene-d12, and the 
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following PCB congeners1: Cl2 (PCB 14), Cl3 (PCB 34), Cl5 (PCB 104), and Cl5 (PCB 112).  The three 
extracts were combined and treated with anhydrous sodium sulfate to remove residual water from the 
extract. The dried extract then was concentrated to approximately 0.5 mL using the Kunderna Danish 
(K-D) and nitrogen evaporation (N-evap) techniques.  The combined extracts were passed through a 2% 
deactivated alumina column, and the eluate from the column concentrated to 900 L using K-D and/or 
N-evap concentration techniques.  This concentrated extract was fractionated by size-exclusion high-
performance liquid chromatography (HPLC) water.  The HPLC extract was concentrated under nitrogen, 
and the concentrated extract was spiked with Recovery Internal Standard (RIS) (containing 5α-androstane, 
acenaphthene-d10, fluorene-d10, benzo[a]pyrene-d12), and the following PCB congeners: Cl5 (PCB 96), 
Cl5 (PCB 103), and Cl6 (PCB 166).  The extract then was split for TPH and PAH/PCB analyses. 

For selected filtered samples, the filters were placed into a 500-mL glass jar and spiked with SIS 
and serially extracted three times with 100 mL of DCM using shaker table techniques.  Sand capping 
material collected by the USACE was analyzed in a similar manner as the filters.  The SIS compounds 
added were o-terphenyl, naphthalene-d8, phenanthrene-d10, chrysene-d12, and the following PCB 
congeners: Cl2 (PCB 14), Cl3 (PCB 34), Cl5 (PCB 104), and Cl5 (PCB 112).  The three extracts were 
combined and treated with anhydrous sodium sulfate to remove residual water from the extract.  The 
dried extract then was concentrated to approximately 0.5 mL using the K-D and N-evap techniques.  The 
combined extracts were passed through a 2% deactivated alumina column, and the eluate from the column 
concentrated to 900 L using K-D and/or N-evap concentration techniques.  This concentrated extract was 
fractionated by size-exclusion HPLC water. The HPLC extract was concentrated under nitrogen, and the 
concentrated extract was then spiked with RIS (containing 5α-androstane, acenaphthene-d10, fluorene-d10, 
benzo[a]pyrene-d12), and the following PCB congeners: Cl5(PCB 96), Cl5(PCB 103), and Cl6(PCB 166).  
The extract then was split for TPH and PAH/PCB analysis. 

The following quality control samples were processed along with each batch of ≤20 water 
samples: 

• 1 laboratory control sample (LCS) 
• 1 procedural blank (PB) 
• 1 duplicate (DUP) 
• 1 matrix spike (MS). 

A quality control summary for all samples analyzed for organics is provided in Appendix C. 

2.2.1 TPH Analysis.  The high resolution “fingerprint” of the extractable TPH from each water sample 
was conducted at Battelle’s Duxbury laboratory using Battelle SOP 5-202-04, Determination of Low 
Level Total Petroleum Hydrocarbons and Individual Hydrocarbon Concentrations in Environmental 
Samples (Battelle, 2000).  This method employed capillary gas chromatography with flame ionization 
detection (GC/FID). The analytical system was comprised of a Hewlett Packard (HP) 5890 or equivalent 
GC and FID. Prior to sample analysis, a five-point calibration was performed to demonstrate the linear 
range of the analysis and to determine the individual compound response factors (RFs) at each calibration 
solution concentration. The calibration solution was composed of selected C8 to C36 n-alkanes, pristane, 
and phytane. Analyte concentrations in the standard solutions ranged from approximately 1.0 μg/mL to 
100 μg/mL.  The RF at each calibration concentration was determined and the TPH RF was based on the 
average response factors of all the target analytes in the calibration solution.  A mid-level calibration 
check and solvent blank was analyzed for every 10 samples.  Samples were quantified against the RIS 
5α-androstane. TPH laboratory-reported sample data is provided in Appendix D. 

1 PCB numbers in parentheses refer to the International Union of Pure and Applied Chemistry (IUPAC) nomenclature.  
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2.2.2 PAH Analysis.  Water sample extracts were analyzed for the concentrations of 16 priority PAH 
analytes (Table 2-3) by Battelle’s Duxbury laboratory using high-resolution capillary gas chromatography 
with mass spectrometry (GC/MS) as described in Battelle SOP 5-157, Identification and Quantitation of 
Polynuclear Aromatic Hydrocarbons by Gas Chromatography/Mass Spectrometry (Battelle, 2000).  The 
analytical system was comprised of a HP 5890 or equivalent GC, equipped with an electronic pressure 
controlled (EPC) inlet and an HP 5972 or equivalent mass selective detector (MSD) operating in the 
selected ion monitoring (SIM) mode.  A minimum of a five-point RF calibration was run with analyte 
concentrations in the standard solutions ranging from approximately 0.02 ng/μL to approximately 
10 ng/μL. The samples were bracketed by passing standard checks analyzed no less frequently than every 
10 samples and at the completion of each sequence. 

Quantification of individual compounds was obtained by the method of internal standards using 
the RIS compound acenaphthene-d10 as the quantification internal standard.  Total PAH was determined 
as the sum of the individual PAH analytes.  Laboratory-reported sample data for PAHs is provided in 
Appendix E. 

2.2.3 PCB Analysis. Water extracts were analyzed for the concentration of 18 PCB congeners by 
Battelle’s Duxbury laboratory according to Battelle SOP 5-128, Identification and Quantitation of Poly
chlorinated Biphenyls (by Congener and Aroclor) and Chlorinated Pesticides by Gas Chromatog
raphy/Electron Capture Detection (Battelle, 2000).  This method employed high-resolution capillary GC 
with an electron capture detector (ECD).  The analytical system was comprised of a HP 5890 or equiva­
lent GC equipped with an EPC inlet and dual ECD detectors.  A minimum of a five-point RF calibration 
was run with analyte concentrations in the standard solutions ranging from 0.005 ng/μL to approximately 
1.0 ng/μL. All 18 major PCB congeners (Table 2-3) were included in the calibration standards.  The 
samples were bracketed by passing standard checks analyzed no less frequently than every 10 samples 
and at the completion of each sequence. 

Quantification of individual compounds were obtained by the method of internal standards using 
the RIS compounds as quantification internal standards using Cl5 (PCB 103) and Cl6 (PCB 166).  Total 
PCBs were determined as the sum of the individual PCB congeners.  Laboratory-reported sample data for 
PCBs is provided in Appendix F. 

2.3 TSS Analyses 

Water samples obtained during field sampling were prepared for analysis according to Battelle 
SOP 5-053 (Total Suspended Solids) (Battelle, 2000).  The method is summarized as follows: 

Sample volumes of at least 500 mL were stored at 4°C±2°C in the dark for no more than 7 days.  
These samples then were filtered using a polysulfone filter that was 47 mm in diameter and had a pore 
size of 0.45 μm.  All samples were filtered in duplicate.  A known amount of sample volume was 
decanted into the filtering apparatus and filtered using a vacuum pump at 5 psi.  Before the filter was 
removed from the filter holder it was rinsed with Milli-Q water adjusted to pH 8.  The filter then was air-
dried in a desiccator for at least 48 hours and reweighed.   

TSS was calculated as follows: 

TSS (mg/L) = 
particle mass (mg)


volume of  water filtered (L)
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where: particle mass (mg) = (filter with sample – filter tare weight) 

volume of water filtered  = (volume measured directly as initial  


volume – final volume). 


2.4 RCRA 8 Metals Analyses 

Water samples obtained during field sampling for metals analysis were prepared according to 
U.S. EPA Method 200.8 for total recoverable elements.  Samples were acidified with (1+1) nitric acid to 
pH < 2 in the field using reagent-grade acid.  Samples were held for at least 16 hours at pH < 2 prior to 
analysis.  All quality control samples specified by U.S. EPA Method 200.8 were prepared with: 

• 1 quality control sample (quarterly) 
• 1 laboratory reagent blank (1 per ≤ 20 samples) 
• 1 laboratory fortified blank (1 per ≤ 20 samples) 
• 1 matrix spike sample (1 per 10 samples). 

Water samples were analyzed, without additional laboratory processing, using inductively 
coupled plasma–mass spectrometry (ICP-MS).  Table 2-4 lists the target compounds and associated 
method detection limits (MDLs) for this project.  The method detection limits for RCRA 8 metals 
reported for this project are higher than can generally be determined by ICP-MS because of matrix 
interferences during analysis of the samples.  Quality control summaries for samples analyzed for 
RCRA 8 metals are provide in Appendix C.  Laboratory-reported sample data for RCRA 8 metals is 
provided in Appendix G. 

Table 2-4. Compounds of Interest and Method Detection Limits 

PAHs (ng/L) MDL PCBs (ng/L)(a) MDL 
Naphthalene 20.12 Cl2(08) 9.60 
Acenaphthylene 0.50 Cl3(18) 0.83 
Acenaphthene 0.64 Cl3(28) 1.04 
Fluorene 0.59 Cl4(52) 0.86 
Phenanthrene 0.45 Cl4(44) 0.87 
Anthracene 0.42 Cl4(66) 0.89 
Fluoranthene 0.53 Cl5(101) 0.69 
Pyrene 0.57 Cl5(118) 0.52 
Benzo(a)anthracene 0.83 Cl6(153) 0.64 
Chrysene 0.44 Cl5(105) 0.35 
Benzo(b)fluoranthene 0.51 Cl6(138) 0.80 
Benzo(k)fluoranthene 0.52 Cl7(187) 0.52 
Benzo(a)pyrene 0.78 Cl6(128) 0.84 
Indeno(1,2,3-c,d)pyrene 1.10 Cl7(180) 0.58 
Dibenz(a,h)anthracene 1.25 Cl7(170) 0.61 
Benzo(g,h,i)perylene 0.68 Cl8(195) 0.65 

Cl9(206) 0.73 
RCRA 8 Metals (mg/L) Cl10(209) 0.76 

Ag 0.02 
As 0.02 TSS (mg/L) 0.1 
Ba 1.5 
Cd 0.02 TPH (µg/L) 78.4 
Cr 0.4 
Hg 0.0005 
Pb 0.02 
Se 0.2 

(a)  Numbers in parenthesis identify IUPAC numbers 
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3.0 RESULTS AND DISCUSSION 

This section describes the TPH, PAH, PCB, RCRA 8 metals, and TSS analytical results.  
Tables 3-1 and 3-2 list the analytical results for the Pre Survey.  Tables 3-3 through 3-10 list the TSS, 
TPH, total PAH, and total PCB analytical results, and Tables 3-11 through 3-18 list the analytical results 
for the RCRA 8 metals. Table 3-19 lists TPH, total PAH, and total PCB results for the sand capping 
material.  Post Survey results are listed in Table 3-20 and 3-21.  All samples are listed in the order in 
which they were collected by the BOSS.  Samples will be described in the following sections using the 
terms described below:  

•	 Pre Survey: samples taken two days before capping began in Boston Harbor   
•	 Pre Run (1-8): samples taken approximately one hour before each capping event 
•	 Run (1-4): samples taken during capping at CAD cell M19 
•	 Run (5-8): samples taken during capping at CAD cell M8 
•	 Post Run (1-8): samples taken approximately one hour after each capping event for Runs 1-8 
•	 Post Survey: samples taken four days after capping was completed 
•	 Sand Capping Material: sand samples collected by USACE and Great Lakes from the sand 

used to cap both CAD cells M19 and cell M8.   

Nine of the samples collected during capping were filtered before analysis to determine the 
soluble fraction of TPH, PAHs, and PCBs and the amount of these organics sorbed to particulate matter.  
Tables 3-3, 3-5, 3-7, 3-8, and 3-9 present the combined concentrations of the filtrate and particulate 
matter, and Section 3.7 compares the two fractions of the filtered samples. 

3.1 Pre Survey Background 

Two days prior to capping, water samples were taken in Boston Harbor using the BOSS.  Five 
samples each were collected at both CAD cell M8 and cell M19 (Table 3-1).  PCB results from all ten 
samples showed that PCB levels were less than Analytical Limits of Quantitation (ALQ) prior to capping 
in Boston Harbor. For several samples, all 18 PCB congeners were non-detected or were below the ALQ 
(<ALQ) for these samples.  These samples are reported as <ALQ in the following tables; analytical data 
associated with these samples can be found in Appendix F.  TSS levels associated with these samples 
were low (<4.1 mg/L).  TPH concentrations ranged from 8.34 μg /L to 99.63 μg/L, except for one sample 
(CAD01021) collected at CAD cell M8 which was <ALQ.  Total PAH concentrations were between 
32.17 ng/L and 72.26 ng/L. 

Only two of the RCRA 8 metals were detected in the Pre Survey samples (Table 3-2).  Arsenic 
was detected in four samples, with concentrations ranging from 0.024 mg/L to 0.035 mg/L.  Chromium 
was detected in all ten background samples, with concentrations ranging from 0.056 mg/L to 0.064 mg/L.  
As expected, no observable differences in water quality could be determined between the two CAD cells 
prior to capping in Boston Harbor.  

3.2 Total Suspended Solids 

TSS concentrations for the Pre Run samples for Run 1 were consistent with before capping back­
ground samples (3.6 to 5.2 mg/L; see Table 3-3).  Once capping began at cell M19, TSS levels increased 
to as high as 122 mg/L and remained elevated throughout Run 1. TSS samples likely included some of 
the capping sand as it was being released from the hopper dredge.  The highest TSS levels at cell M19 
were recorded during Run 1.  TSS one hour after capping during Run 1 decreased to approximately 
9 mg/L, which was slightly higher than the initial TSS values for the Pre Run samples at cell M19. 
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Table 3-1. Pre Survey Organics Analytical Results  

Sample ID Date Collected Time Collected 
TSS 

(mg/L) 
TPH 
(μg/L) 

Total PAH 
(ng/L) 

Total PCB 
(ng/L) 

Pre Survey CAD Cell M8 
CAD01021 9/6/00 12:23 2.32 <156.80 72.26 <ALQ 
CAD01024 9/6/00 12:24 2.41 8.72 36.06 <ALQ 
CAD01027 9/6/00 12:25 2.60 12.74 40.72 <ALQ 
CAD0102A 9/6/00 12:27 3.56 24.47 62.14 <ALQ 
CAD0102D 9/6/00 12:32 2.90 14.76 42.87 <ALQ 

Pre Survey CAD Cell M19 
CAD0104A 9/6/00 14:13 2.10 26.75 68.39 <ALQ 
CAD0104D 9/6/00 14:14 2.82 25.28 43.47 <ALQ 
CAD01050 9/6/00 14:18 4.06 18.93 44.05 <ALQ 
CAD01053 9/6/00 14:22 2.76 22.22 32.17 <ALQ 
CAD01056 

9/6/00 14:24 3.86 
8.34 66.09 

<ALQCAD01056 DUP 99.63 70.50 

Table 3-2. RCRA 8 Metals Analytical Results for Pre Survey 

Sample ID 
Date 

Collected 
Time 

Collected 
TSS 

(mg/L) 
Analytes (mg/L) 

Arsenic Barium Cadmium Chromium Silver Lead Mercury Selenium 
Pre Survey CAD Cell M8 

CAD01021MM1 9/6/00 12:23 2.32 <0.02 <0.5 <0.02 0.056 <0.02 <0.02 <0.0005 <0.2 
CAD01024MM1 9/6/00 12:24 2.41 0.024 <0.5 <0.02 0.06 <0.02 <0.02 <0.0005 <0.2 
CAD01027MM1 9/6/00 12:25 2.60 <0.02 <0.5 <0.02 0.061 <0.02 <0.02 <0.0005 <0.2 
CAD0102AMM1 9/6/00 12:27 3.56 <0.02 <0.5 <0.02 0.059 <0.02 <0.02 <0.0005 <0.2 
CAD0102DMM1 9/6/00 12:32 2.90 0.031 <0.5 <0.02 0.06 <0.02 <0.02 <0.0005 <0.2 

Pre Survey CAD Cell M19 
CAD0104AMM1 9/6/00 14:13 2.10 <0.02 <0.5 <0.02 0.064 <0.02 <0.02 <0.0005 <0.2 
CAD0104DMM1 9/6/00 14:14 2.82 <0.02 <0.5 <0.02 0.059 <0.02 <0.02 <0.0005 <0.2 
CAD01050MM1 9/6/00 14:18 4.06 0.035 <0.5 <0.02 0.059 <0.02 <0.02 <0.0005 <0.2 
CAD01053MM1 9/6/00 14:22 2.76 <0.02 <0.5 <0.02 0.061 <0.02 <0.02 <0.0005 <0.2 
CAD01056MM1 9/6/00 14:24 3.86 0.027 <0.5 <0.02 0.059 <0.02 <0.02 <0.0005 <0.2 

Note: Bold type indicates detected concentrations 

Subsequent runs (Runs 2, 3, and 4; see Tables 3-4, 3-5, and 3-6, respectively) showed similar 
patterns of elevated TSS levels during each run, followed by decreased levels that approached back­
ground levels between runs. However, concentrations of TSS during capping for Run 2 (i.e., approxi­
mately 12 to 42 mg/L) were much lower than those seen during Run 1.  Runs 3 and 4 had similar results 
to Run 2, with TSS levels of approximately 8 to 53 mg/L.   

Samples collected from cell M8 showed a trend similar to those from cell M19.  Run 5, which 
was the first capping event at cell M8, had concentrations of TSS similar to those of Run 1 at cell M19, 
with a maximum TSS concentration of 102 mg/L (see Table 3-7).  The next three runs at cell M8 (see 
Tables 3-8, 3-9, and 3-10) showed a decrease in TSS levels of approximately 3 to 52 mg/L.  During Run 7 
a very high detection of TSS (191.74 mg/L) was observed for the first sample collected during that run.  
This could either be the result of resuspension of silt material that was not capped during the previous 
events or it could be the result of collection of clean capping sand by the BOSS. 
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Table 3-3. Organics Analytical Results for Run 1 

Sample ID Date Collected Time Collected 
TSS 

(mg/L) 
TPH 

(μg/L) 
Total PAH 

(ng/L) 
Total PCB 

(ng/L) 

Pre Run 1 CAD Cell M19 
CAD012AC 9/9/00 15:59 4.56 48.49 61.83 <ALQ 
CAD012AF 9/9/00 16:01 5.22 <156.80 51.80 <ALQ 
CAD012B2 9/9/00 16:02 3.61 47.99 66.34 <ALQ 

Run 1 CAD Cell M19 
CAD012BF 9/9/00 16:59 122.40 179.36(a) 808.37(a) 9.07(a) 

CAD012C3 9/9/00 17:03 95.18 729.23(a) 5,242.30(a) 84.24(a) 

CAD012C6 9/9/00 17:05 122.61 324.63 1,518.53 19.08 
CAD012CC 9/9/00 17:07 71.56 <78.40 508.31 7.38 
CAD012CF 9/9/00 17:10 39.97 130.17 746.12 18.71 
CAD012D2 9/9/00 17:12 114.06 300.53 1,912.42 26.72 
CAD012D6 9/9/00 17:17 14.28 15.32 235.48 6.01 
CAD012DC 9/9/00 17:23 21.46 34.08 93.04 0.96 
CAD012E0 9/9/00 17:25 46.57 251.78 1,282.64 4.73 

Post Run 1 CAD Cell M19 
CAD012EC 9/9/00 18:33 9.10 <78.40 110.73 2.22 
CAD012F0 9/9/00 18:37 9.46 44.59 168.17 4.63 
CAD012F4 9/9/00 18:42 9.01 30.10 151.53 3.83 

(a)	 Value includes the sum of water and sediment concentration for samples that were filtered before analysis.  Water and 
sediment concentrations are reported separately in Table 3-11. 

Table 3-4. Organics Analytical Results for Run 2 

Sample ID Date Collected Time Collected 
TSS 

(mg/L) 
TPH 
(μg/L) 

Total PAH 
(ng/L) 

Total PCB 
(ng/L) 

Pre Run 2 CAD Cell M19 
CAD0130C 9/10/00 7:19 13.98 <78.40 209.53 18.02 
CAD0130F 9/10/00 7:22 14.59 83.33 223.72 4.92 
CAD01312 9/10/00 7:28 16.28 64.59 241.59 4.49 

Run 2 CAD Cell M19 
CAD0131F 9/10/00 8:51 24.36 58.07 126.46 3.36 
CAD01322 9/10/00 8:54 25.61 93.69 113.93 1.64CAD01322DUP 9/10/00 8:54 7.20 115.42 
CAD01325 9/10/00 8:58 35.13 <156.80 71.88 <ALQ 
CAD0132B 9/10/00 9:11 42.16 <156.80 404.68 <ALQ 
CAD0132E 9/10/00 9:12 35.59 22.54 70.51 <ALQCAD0132EDUP 9/10/00 9:12 68.41 129.46 
CAD01331 9/10/00 9:26 12.08 71.94 111.94 2.79 
CAD01334 9/10/00 9:28 27.89 87.27 185.47 1.73 
CAD01337 9/10/00 9:34 15.47 72.15 170.82 4.25 
CAD0133A 9/10/00 9:40 16.58 98.03 257.96 2.66 

Post Run 2 CAD Cell M19 
CAD01348 9/10/00 10:14 11.54 32.50 47.11 0.79 
CAD0134B 9/10/00 10:17 7.95 58.82 83.31 1.37 
CAD0134E 9/10/00 10:19 14.02 73.24 105.72 1.22 

3.3 Total Petroleum Hydrocarbons 

TPH concentrations tended to vary over the 22 days of sampling (Tables 3-3 through 3-10).  At 
cell M19, the highest average TPH level (i.e., 729.23 μg/L) was detected during Post Run 3, with the next 
highest level occurring during Run 1 (i.e., 218.1 μg/L) (Figure 3-1).  Only one sample and one duplicate 
were collected during Post Run 3 because the BOSS struck bottom immediately following the collection  
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Table 3-5. Organics Analytical Results for Run 3 

Sample
 ID 

Date 
Collected Time Collected 

TSS 
(mg/L) 

TPH 
(μg/L) 

Total PAH 
(ng/L) 

Total PCB 
(ng/L) 

Pre Run 3 CAD Cell M19 
CAD01371 9/10/00 11:16 4.09 41.10 89.00 0.99 
CAD01376 9/10/00 11:19 3.81 83.94 48.89 1.10 
CAD0137A 9/10/00 11:21 3.39 42.82 56.41 0.88 

Run 3 CAD Cell M19 
CAD01390 9/11/00 1:13 26.77 58.08(a) 186.41(a) 1.67(a) 

CAD01394 9/11/00 1:16 53.43 201.14(a) 308.12(a) 7.96(a) 

CAD01398 9/11/00 1:19 22.36 60.85 168.55 2.91 
CAD0139F 9/11/00 1:21 31.82 62.07 188.14 3.75 
CAD013A2 9/11/00 1:26 20.83 55.54 164.15 3.06 
CAD013A6 9/11/00 1:30 8.51 255.76 72.87 2.16 
CAD013AA 9/11/00 1:33 9.46 213.74 92.43 3.36 
CAD013B0 9/11/00 1:39 9.16 238.85 95.57 2.71 
CAD013B4 9/11/00 1:41 12.24 208.06 69.51 1.83 

Post Run 3 CAD Cell M19(b) 

CAD013C9 9/11/00 2:25 
5.86 

351.94 88.27 
3.25

CAD013C9DUP 9/11/00 2:25 420.48 93.75 
(a)	 Value includes the sum of water and sediment concentration for samples that were filtered before analysis. Water and 

sediment concentrations are reported separately in Table 3-11. 
(b) 	 Sampler struck bottom immediately following sample collection for the first Post Run 3 sample, and system 

components fouled with mud.  As a result the second and third samples for Post Run 3 could not be collected.   

Table 3-6. Organics Analytical Results for Run 4 

Sample
 ID 

Date 
Collected Time Collected 

TSS 
(mg/L) 

TPH 
(μg/L) 

Total PAH 
(ng/L) 

Total PCB 
(ng/L) 

Pre Run 4 CAD Cell M19 
CAD01405 9/12/00 21:35 5.29 15.93 59.01 <ALQ 
CAD01408 9/12/00 21:36 5.42 <156.80 58.52 <ALQ 
CAD0140B 9/12/00 21:38 4.33 19.41 76.79 <ALQ 

Run 4 CAD Cell M19 
CAD01416 9/12/00 22:14 38.72 44.70 92.82 <ALQ 
CAD01419 9/12/00 22:17 19.00 39.57 83.39 <ALQ 
CAD0141C 9/12/00 22:20 16.48 47.77 86.28 <ALQ 
CAD0141F 9/12/00 22:24 25.03 78.73 151.02 2.61 
CAD01422 9/12/00 22:29 21.92 51.22 120.07 7.76 
CAD01425 9/12/00 22:36 17.60 31.77 89.40 3.23 
CAD01428 9/12/00 22:37 11.75 45.78 88.85 2.30 
CAD0142B 9/12/00 22:45 8.62 6.39 83.89 1.41 
CAD0142E 9/12/00 22:46 7.54 26.83 64.86 23.79 

Post Run 4 CAD Cell M19 
CAD01436 9/12/00 23:32 3.49 21.58 77.32 1.56 
CAD01439 9/12/00 23:34 4.64 30.97 56.09 1.48 
CAD0143C 9/12/00 23:36 3.84 <156.80 61.82 0.47 

CAD0143CDUP 9/12/00 23:36 59.80 50.92 0.90 

of these samples, disabling the system for further sampling during this run.  As a result, the system had to 
be taken back to the pier and cleaned. Figure 3-1 shows that Post Run samples often would have greater 
TPH concentrations than those collected during capping.  Figure 3-2 shows that average TPH concentra­
tions during capping at cell M8 remained relatively consistent with Post Survey concentrations.  Runs 1-4 
were more variable because of a few very high detections during Run 1, Run 3, and Post Run 3; note the 
difference in scales of the y-axis between Figures 3-1 and 3-2.  Only one sample was collected during 
Post Run 3, so this concentration is not based on an average. 
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Table 3-7. Organics Analytical Results for Run 5 

Sample
 ID 

Date 
Collected Time Collected 

TSS 
(mg/L) 

TPH 
(μg/L) 

Total PAH 
(ng/L) 

Total PCB 
(ng/L) 

Pre Run 5 CAD Cell M8 
CAD01469 9/14/00 3:33 3.50 48.25 97.46 28.30 
CAD0146C 9/14/00 3:35 7.21 26.60 56.23 11.25 
CAD0146F 9/14/00 3:37 4.07 47.74 39.68 <ALQ 

Run 5 CAD Cell M8 
CAD0147D 9/14/00 4:52 102.67 65.91(a) 136.40(a) 3.67(a) 

CAD01480 9/14/00 5:00 70.82 75.77(a) 312.35(a) 6.59(a) 

CAD01483 9/14/00 5:04 94.15 78.02 612.54 14.49 
CAD01486 9/14/00 5:13 73.52 82.61 770.72 12.00 
CAD01489 9/14/00 5:17 44.76 22.78 318.31 5.16 
CAD0148C 9/14/00 5:24 25.59 77.35 246.78 4.16 
CAD0148F 9/14/00 5:32 16.27 113.45 137.38 3.19 
CAD01492 9/14/00 5:33 24.34 52.88 153.71 4.72 
CAD01495 9/14/00 5:39 12.96 35.76 102.63 2.40 

Post Run 5 CAD Cell M8 
CAD0149D 9/14/00 6:11 9.23 43.71 89.25 2.10 
CAD014A0 9/14/00 6:13 8.75 18.23 71.69 1.19 
CAD014A3 9/14/00 6:16 7.93 172.62 334.49 4.93 

(a)	 Value includes both water and sediment concentration for samples that were filtered before analysis.  Water and 
sediment concentrations are reported separately in Table 3-11. 

Table 3-8. Organics Analytical Results for Run 6 

Sample
 ID 

Date 
Collected Time Collected 

TSS 
(mg/L) 

TPH 
(μg/L) 

Total PAH 
(ng/L) 

Total PCB 
(ng/L) 

Pre Run 6 CAD Cell M8 
CAD014BF 9/15/00 8:45 2.86 59.35 52.40 5.73 
CAD014C2 9/15/00 8:47 3.19 49.66 46.34 1.99 
CAD014C5 9/15/00 8:50 2.49 43.53 44.31 1.51 

Run 6 CAD Cell M8 
CAD014D4 9/15/00 9:52 51.98 95.94(a) 142.21(a) 9.88(a) 

CAD014DB 9/15/00 9:57 37.58 390.02(a) 188.63(a) 
8.64(a) 

CAD014DBDUP 9/15/00 9:57 111.33 58.27 
CAD014DE 9/15/00 9:59 35.97 89.80 161.02 <ALQ 
CAD014E4 9/15/00 10:02 30.50 75.29 103.12 <ALQ 
CAD014E7 9/15/00 10:06 38.13 101.53 185.86 2.50 
CAD014EA 9/15/00 10:11 30.38 49.40 164.87 1.46 
CAD014ED 9/15/00 10:14 11.97 61.84 73.04 0.59 
CAD014F3 9/15/00 10:22 2.93 41.12 41.41 0.34 
CAD014F6 9/15/00 10:25 11.00 53.41 78.66 0.59 

Post Run 6 CAD Cell M8 
CAD01511 9/15/00 11:36 5.03 42.69 63.72 0.45 
CAD01514 9/15/00 11:48 4.80 64.12 63.35 1.09 
CAD0151A 9/15/00 11:50 4.86 80.41 65.41 1.43 

(a)	 Value includes both water and sediment concentration for samples that were filtered before analysis.  Water and 
sediment concentrations are reported separately in Table 3-11. 

The TPH concentrations above cell M19 and cell M8 resulting from the capping activities were 
likely overshadowed by background TPH due to the level of urbanization and industrialization around 
Boston Harbor and by the large amount of boat traffic in the harbor.  In general, there was no clear trend 
between samples collected for the Pre and Post Survey samples and samples collected during capping. 
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Table 3-9. Organics Analytical Results for Run 7 

Sample ID Date Collected Time Collected 
TSS 

(mg/L) 
TPH 

(μg/L) 
Total PAH 

(ng/L) 
Total PCB 

(ng/L) 

Pre Run 7 CAD Cell M8 
CAD01523 9/15/00 23:35 5.18 37.02 65.72 0.86 
CAD01526 9/15/00 23:38 4.62 49.47 48.40 1.18 
CAD01529 9/15/00 23:41 6.53 43.04 52.64 0.50 

Run 7 CAD Cell M8 
CAD01534 9/16/00 0:09 191.74 88.01(a) 111.97(a) 1.90(a) 

CAD01538 9/16/00 0:14 27.08 72.30 185.21 2.02 
CAD0153B 9/16/00 0:19 20.68 52.53 109.81 2.18 
CAD0153E 9/16/00 0:25 7.38 50.27 101.50 1.29 
CAD01541 9/16/00 0:26 9.94 66.65 87.15 1.60 
CAD01544 9/16/00 0:31 7.56 71.17 70.74 1.59 
CAD01547 9/16/00 0:35 5.87 75.24 86.00 1.26CAD01547DUP 9/16/00 0:35 40.08 59.03 
CAD0154C 9/16/00 0:42 4.78 32.85 61.98 5.08 
CAD0154F 9/16/00 0:44 5.61 7.27 48.79 1.57 

Post Run 7 CAD Cell M8 
CAD0155E 9/16/00 1:33 4.30 21.57 67.35 0.50 
CAD01561 9/16/00 1:35 3.41 50.42 66.28 1.46 
CAD01564 9/16/00 1:39 4.05 10.96 108.99 0.80CAD01564DUP 9/16/00 1:39 133.53 157.55 

(a)	 Value includes both water and sediment concentration for samples that were filtered before analysis.  Water and 
sediment concentrations are reported separately in Table 3-11. 

Table 3-10. Organics Analytical Results for Run 8 

Sample ID Date Collected Time Collected 
TSS 

(mg/L) 
TPH 
(μg/L) 

Total PAH 
(ng/L) 

Total PCB 
(ng/L) 

Pre Run 8 CAD Cell M8 
CAD015AB 9/20/00 9:43 4.25 87.36 72.38 <ALQ 
CAD015B0 9/20/00 9:50 4.30 <156.80 57.30 0.96 
CAD015B3 9/20/00 9:53 2.06 10.97 32.14 <ALQ 

Run 8 CAD Cell M8 
CAD015C2 9/20/00 10:34 48.69 47.49 113.57 <ALQ 
CAD015C5 9/20/00 10:38 9.09 20.55 88.67 3.94 
CAD015CB 9/20/00 10:45 25.25 31.11 127.16 2.34 
CAD015CE 9/20/00 10:49 36.26 17.71 90.83 1.51 
CAD015D1 9/20/00 10:54 13.38 <78.40 58.66 2.43 
CAD015D4 9/20/00 11:01 15.57 41.16 101.30 2.89 
CAD015D7 9/20/00 11:05 11.96 192.79 262.70 3.88 
CAD015DC 9/20/00 11:10 9.98 65.64 63.37 1.90 
CAD015DF 9/20/00 11:12 10.73 37.60 108.70 2.16 

Post Run 8 CAD Cell M8 
CAD015EF 9/20/00 11:52 4.48 0.81 68.66 1.75 
CAD015F2 9/20/00 11:56 4.28 16.65 57.57 0.73 
CAD015F5 9/20/00 12:00 2.86 85.80 49.40 0.39CAD015F5DUP 9/20/00 12:00 193.01 78.47 

3.4 Polycyclic Aromatic Hydrocarbons 

Total PAH concentrations followed a more predictable pattern than TPH concentrations, with the 
highest total PAH concentration measured during Run 1, and with decreasing concentrations measured 
throughout the remaining events (Figures 3-3 and 3-4).   
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Table 3-11. RCRA 8 Metals Analytical Results for Run 1 

Sample ID 
Date 

Collected 
Time 

Collected 
TSS 

(mg/L) 
Analytes (mg/L) 

Arsenic Barium Cadmium Chromium Silver Lead Mercury Selenium 
Pre Run 1 CAD Cell M19 

CAD012ACMM1 9/9/00 15:59 4.56 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD012AFMM1 9/9/00 16:01 5.22 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD012B2MM1 9/9/00 16:02 3.61 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Run 1 CAD cell M19 
CAD012BFMM1 9/9/00 16:59 122.40 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD012C3MM1 9/9/00 17:03 95.18 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD012C6MM1 9/9/00 17:05 122.61 <0.02 <0.5 <0.02 0.047 <0.02 <0.02 <0.0005 <0.2 
CAD012CCMM1 9/9/00 17:07 71.56 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD012CFMM1 9/9/00 17:10 39.97 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD012D2MM1 9/9/00 17:12 114.06 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD012D6MM1 9/9/00 17:17 14.28 <0.02 <0.5 <0.02 0.041 <0.02 <0.02 <0.0005 <0.2 
CAD012DCMM1 9/9/00 17:23 21.46 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD012E0MM1 9/9/00 17:25 46.57 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Post Run 1 CAD Cell M19 
CAD012ECMM1 9/9/00 18:33 9.10 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD012F0MM1 9/9/00 18:37 9.46 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD012F4MM1 9/9/00 18:42 9.01 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Note: Bold type indicates detected concentrations 

Pre Run 1 samples for cell M19 had concentrations similar to background samples, with an 
average Pre Run 1 concentration of 59.99 ng/L (Figure 3-3; Table 3-3).  Total PAH concentrations 
collected during capping were much greater than background and Pre Run 1 concentrations.  Total PAH 
concentrations in samples taken during Run 1 averaged 1,372 ng/L ± 1,569 ng/L, with a maximum of 
5,242.30 ng/L.  Post Run 1 samples collected one hour after capping stopped for Run 1 remained elevated 
above the Pre Run 1 samples, but decreased significantly from samples collected during Run 1. 

Pre Run 2 samples had higher total PAH concentrations compared to the samples collected during 
Post Run 1 and Run 2.  These samples also had elevated TSS, TPH, and PCB concentrations.  The cause 
of the higher concentrations in the Pre Run 2 samples is not known.  Shortly before the Pre Run 2 samples 
were collected, a container ship entered the harbor, passing over cell M19.  It is possible the turbulence 
from this ship’s engines caused uncapped contaminants from cell M19 to be resuspended for a short 
period of time.  Further resuspension after Run 2 was not observed at cell M19. 

Total PAH concentrations continued to decrease over the remaining capping events at cell M19.  
By the end of sampling at cell M19, concentrations had returned to background levels measured during 
the Pre Survey before capping began. For Runs 3 and 4, total PAH concentrations during each run were 
slightly higher than Pre Run and Post Run concentrations. 

Samples from Runs 5-8 at cell M8 followed a similar pattern to cell M19, but the PAH concentra­
tions for cell M8 were on average lower than those from cell M19.  The highest PAH concentration for 
cell M8 were detected during Run 5 (the first run), with an average concentration of 310 ng/L and a maxi­
mum concentration of 770.72 ng/L (Figure 3-4; Table 3-7).  The Post Run 5 concentrations remained 
elevated, but PAH levels returned to Pre Survey concentrations by the next morning, as seen by the Pre 
Run 6 sampling.  The remaining three runs had elevated PAH concentrations averaging around 100 ng/L. 
The cause of the elevated total PAH concentrations during Runs 6, 7, and 8 is not known.  The Post Run 8 
concentrations dropped back to Pre Survey levels with an average concentration of 63.5 ng/L, and a 
maximum concentration of 78.47 ng/L.  
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Figure 3-1. Average TPH Concentrations – Cell M19 

Figure 3-2. Average TPH Concentrations – Cell M8 
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Figure 3-3. Average Total PAH Concentrations – Cell M19 

Figure 3-4. Average Total PAH Concentrations – Cell M8 
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3.5 Polychlorinated Biphenyls 

PCB concentrations in background samples and Pre Run 1 samples were all <ALQ for cell M19.  
The first PCB detection occurred during Run 1, where concentrations average 19.7 ng/L ± 25.6 ng/L, with 
a maximum value of 84.24 ng/L (Table 3-3).  The 84.24 ng/L sample collected during Run 1 was the 
highest PCB detection for all sampling events, and was the only sample that exceeded the water quality 
criteria, set for the BHNIP, for PCBs of 30 ng/L (USACE, 1999b).  Samples taken 1 hour after Run 1 
dropped back to <4.7 ng/L.  The first Pre Run 2 sample had a PCB concentration of 18.02 ng/L, but the 
other two Pre Run 2 samples had concentrations <5 ng/L. 

PCB concentrations were lower during Run 2 than Run 1, and averaged 1.8 ng/L ± 1.6 ng/L with 
a maximum of 4.25 ng/L (Figure 3-5; Tables 3-3 to 3-6).  Average concentrations for Run 3 and Run 4 
were higher than Run 2, but much lower than Run 1, and Pre Run 4 samples returned to <ALQ.  The 
average PCB concentrations for Runs 3 and 4 were 3.3 ng/L and 4.6 ng/L, respectively; variation in the 
Run 4 samples was high with one elevated detection at 23.79 ng/L, and three Run 4 samples measured 
<ALQ. 

The PCB concentrations at CAD Cell M8 were, in general, lower than those for cell M19 
(Figure 3-6).  The highest detection at cell M8 was in a sample from Pre Run 5 (the first run), measured at 
a concentration of 28.30 ng/L (Tables 3-7 to 3-10). The cause of the elevated total PCB concentration 
during Pre Run 5 is not known.  PCB levels remained elevated during Run 5 with a high concentration of 
14.49 ng/L; the remaining samples at cell M8 did not exceed 12.00 ng/L.  No samples collected during 
sampling at cell M8 exceeded the water quality standard of 30 ng/L. 

3.6 RCRA 8 Metals 

The following eight metals were analyzed in the Boston Harbor water samples: arsenic, barium, 
cadmium, chromium, silver, lead, mercury, and selenium.  Tables 3-12 through 3-19 show the results of 
the RCRA 8 metals for Runs 1-8, respectively.  Three of these metals, barium, cadmium, and silver, were 
<ALQ in all samples collected during the survey.  Mercury was detected only in one sample during Run 8 
at cell M8 at a concentration of 0.0013 mg/L.  Selenium was not detected in any of the samples collected 
before or during capping, but it was detected in the Post Survey samples at a range of 0.023 to 0.17 mg/L 
(see Section 3.8).  Lead was detected in all but one sample collected during Run 4 at cell M19.  The lead 
concentrations in these samples ranged from 0.024 to 0.025 mg/L, which was just slightly higher than the 
detection limit of 0.02 mg/L.  One Post Survey sample for cell M8 also had a lead detection of 0.15 mg/L 
(see Section 3.8).  However, lead was not detected in any other samples during the survey. 

Arsenic was detected in the Pre Survey samples for both cell M19 and cell M8, but was not 
detected again until Run 4 at a concentration range of 0.024 to 0.031 mg/L.  Detections of arsenic also 
were observed in a few samples from Run 5, Run 6, Run 7, and Run 8, with the highest detection of 
0.04 mg/L during Run 7. 

Chromium was detected in all of the Pre Survey samples at a range of 0.056 to 0.064 mg/L.  
Chromium also was detected in two samples from Run 1 at 0.041 and 0.047 mg/L.  All samples collected 
from Runs 4 and 5 had detections of chromium ranging from 0.047 to 0.061 mg/L, which is less than the 
maximum concentration detected in the Pre Survey samples.  Chromium also was detected in some of the 
samples from Run 6 and Run 8, but all of those detections also were below Pre Survey sample 
concentrations. 
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Table 3-12. RCRA 8 Metals Analytical Results for Run 2 

Sample ID 
Date 

Collected 
Time 

Collected 
TSS 

(mg/L) 
Analytes (mg/L) 

Arsenic Barium Cadmium Chromium Silver Lead Mercury Selenium 
Pre Run 2 CAD Cell M19 

CAD0130CMM1 9/10/00 7:19 13.98 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0130FMM1 9/10/00 7:22 14.59 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01312MM1 9/10/00 7:28 16.28 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Run 2 CAD Cell M19 
CAD0131FMM1 9/10/00 8:51 24.36 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01322MM1 9/10/00 8:54 25.61 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01325MM1 9/10/00 8:58 35.13 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0132BMM1 9/10/00 9:11 42.16 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0132EMM1 9/10/00 9:12 35.59 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01331MM1 9/10/00 9:26 12.08 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01334MM1 9/10/00 9:28 27.89 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01337MM1 9/10/00 9:34 15.47 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0133AMM1 9/10/00 9:40 16.58 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Post Run 2 CAD Cell M19 
CAD01348MM1 9/10/00 10:14 11.54 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0134BMM1 9/10/00 10:17 7.95 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0134EMM1 9/10/00 10:19 14.02 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Table 3-13. RCRA 8 Metals Analytical Results for Run 3 

Sample ID 
Date 

Collected 
Time 

Collected 
TSS 

(mg/L) 
Analytes (mg/L) 

Arsenic Barium Cadmium Chromium Silver Lead Mercury Selenium 
Pre Run 3 CAD Cell M19 

CAD01371MM1 9/10/00 11:16 4.09 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01376MM1 9/10/00 11:19 3.81 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0137AMM1 9/10/00 11:21 3.39 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Run 3 CAD Cell M19 
CAD01390MM1 9/11/00 1:13 26.77 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01394MM1 9/11/00 1:16 53.43 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01398MM1 9/11/00 1:19 22.36 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0139FMM1 9/11/00 1:21 31.82 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD013A2MM1 9/11/00 1:26 20.83 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD013A6MM1 9/11/00 1:30 8.51 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD013AAMM1 9/11/00 1:33 9.46 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD013B0MM1 9/11/00 1:39 9.16 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD013B4MM1 9/11/00 1:41 12.24 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Post Run 3 CAD Cell M19 
CAD013C9MM1 9/11/00 2:25 5.86 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
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Table 3-14. RCRA 8 Metals Analytical Results for Run 4 

Sample ID Date 
Collected 

Time 
Collected 

TSS 
(mg/L) 

Analytes (mg/L) 

Arsenic Barium Cadmium Chromium Silver Lead Mercury Selenium 

Pre Run 4 CAD Cell M19 
CAD01405MM1 9/12/00 21:35 5.29 <0.02 <0.5 <0.02 0.06 <0.02 0.025 <0.0005 <0.2 
CAD01408MM1 9/12/00 21:36 5.42 <0.02 <0.5 <0.02 0.058 <0.02 0.024 <0.0005 <0.2 
CAD0140BMM1 9/12/00 21:38 4.33 0.027 <0.5 <0.02 0.057 <0.02 0.024 <0.0005 <0.2 

Run 4 CAD Cell M19 
CAD01416MM1 9/12/00 22:14 38.72 0.024 <0.5 <0.02 0.058 <0.02 0.024 <0.0005 <0.2 
CAD01419MM1 9/12/00 22:17 19.00 <0.02 <0.5 <0.02 0.061 <0.02 0.024 <0.0005 <0.2 
CAD0141CMM1 9/12/00 22:20 16.48 <0.02 <0.5 <0.02 0.059 <0.02 0.024 <0.0005 <0.2 
CAD0141FMM1 9/12/00 22:24 25.03 <0.02 <0.5 <0.02 0.059 <0.02 0.025 <0.0005 <0.2 
CAD01422MM1 9/12/00 22:29 21.92 0.029 <0.5 <0.02 0.058 <0.02 0.024 <0.0005 <0.2 
CAD01425MM1 9/12/00 22:36 17.60 0.031 <0.5 <0.02 0.057 <0.02 0.024 <0.0005 <0.2 
CAD01428MM1 9/12/00 22:37 11.75 0.028 <0.5 <0.02 0.057 <0.02 0.024 <0.0005 <0.2 
CAD0142BMM1 9/12/00 22:45 8.62 <0.02 <0.5 <0.02 0.056 <0.02 0.024 <0.0005 <0.2 
CAD0142EMM1 9/12/00 22:46 7.54 <0.02 <0.5 <0.02 0.057 <0.02 0.024 <0.0005 <0.2 

Post Run 4 CAD Cell M19 
CAD01436MM1 9/12/00 23:32 3.49 0.028 <0.5 <0.02 0.058 <0.02 0.024 <0.0005 <0.2 
CAD01439MM1 9/12/00 23:34 4.64 0.026 <0.5 <0.02 0.056 <0.02 0.024 <0.0005 <0.2 
CAD0143CMM1 9/12/00 23:36 3.84 <0.02 <0.5 <0.02 0.047 <0.02 <0.02 <0.0005 <0.2 
Note: Bold type indicates detected concentrations 

Table 3-15. RCRA 8 Metals Analytical Results for Run 5 

Sample ID 
Date 

Collected 
Time 

Collected 
TSS 

(mg/L) 
Analytes (mg/L) 

Arsenic Barium Cadmium Chromium Silver Lead Mercury Selenium 
Pre Run 5 CAD Cell M8 

CAD01469MM1 9/14/00 3:33 3.50 <0.02 <0.5 <0.02 0.048 <0.02 <0.02 <0.0005 <0.2 
CAD0146CMM1 9/14/00 3:35 7.21 <0.02 <0.5 <0.02 0.047 <0.02 <0.02 <0.0005 <0.2 
CAD0146FMM1 9/14/00 3:37 4.07 <0.02 <0.5 <0.02 0.048 <0.02 <0.02 <0.0005 <0.2 

Run 5 CAD Cell M8 
CAD0147DMM1 9/14/00 4:52 102.67 <0.02 <0.5 <0.02 0.055 <0.02 <0.02 <0.0005 <0.2 
CAD01480MM1 9/14/00 5:00 70.82 <0.02 <0.5 <0.02 0.057 <0.02 <0.02 <0.0005 <0.2 
CAD01483MM1 9/14/00 5:04 94.15 <0.02 <0.5 <0.02 0.057 <0.02 <0.02 <0.0005 <0.2 
CAD01486MM1 9/14/00 5:13 73.52 0.026 <0.5 <0.02 0.056 <0.02 <0.02 <0.0005 <0.2 
CAD01489MM1 9/14/00 5:17 44.76 0.02 <0.5 <0.02 0.056 <0.02 <0.02 <0.0005 <0.2 
CAD0148CMM1 9/14/00 5:24 25.59 0.036 <0.5 <0.02 0.052 <0.02 <0.02 <0.0005 <0.2 
CAD0148FMM1 9/14/00 5:32 16.27 <0.02 <0.5 <0.02 0.049 <0.02 <0.02 <0.0005 <0.2 
CAD01492MM1 9/14/00 5:33 24.34 <0.02 <0.5 <0.02 0.056 <0.02 <0.02 <0.0005 <0.2 
CAD01495MM1 9/14/00 5:39 12.96 <0.02 <0.5 <0.02 0.053 <0.02 <0.02 <0.0005 <0.2 

Post Run 5 CAD Cell  M8 
CAD0149DMM1 9/14/00 6:11 9.23 0.022 <0.5 <0.02 0.052 <0.02 <0.02 <0.0005 <0.2 
CAD014A0MM1 9/14/00 6:13 8.75 <0.02 <0.5 <0.02 0.052 <0.02 <0.02 <0.0005 <0.2 
CAD014A3MM1 9/14/00 6:16 7.93 <0.02 <0.5 <0.02 0.049 <0.02 <0.02 <0.0005 <0.2 

Note: Bold type indicates detected concentrations 
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Table 3-16. RCRA 8 Metals Analytical Results for Run 6 

Sample ID 
Date 

Collected 
Time 

Collected 
TSS 

(mg/L) 
Analytes (mg/L) 

Arsenic Barium Cadmium Chromium Silver Lead Mercury Selenium 
Pre Run 6 CAD Cell M8 

CAD014BFMM1 9/15/00 8:45 2.86 0.029 <0.5 <0.02 0.051 <0.02 <0.02 <0.0005 <0.2 
CAD014C2MM1 9/15/00 8:47 3.19 <0.02 <0.5 <0.02 0.052 <0.02 <0.02 <0.0005 <0.2 
CAD014C5MM1 9/15/00 8:50 2.49 <0.02 <0.5 <0.02 0.056 <0.02 <0.02 <0.0005 <0.2 

Run 6 CAD Cell M8 
CAD014D4MM1 9/15/00 9:52 51.98 <0.02 <0.5 <0.02 0.063 <0.02 <0.02 <0.0005 <0.2 
CAD014DBMM1 9/15/00 9:57 37.58 <0.02 <0.5 <0.02 0.056 <0.02 <0.02 <0.0005 <0.2 
CAD014DEMM1 9/15/00 9:59 35.97 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD014E4MM1 9/15/00 10:02 30.50 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD014E7MM1 9/15/00 10:06 38.13 <0.02 <0.5 <0.02 0.044 <0.02 <0.02 <0.0005 <0.2 
CAD014EAMM1 9/15/00 10:11 30.38 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD014EDMM1 9/15/00 10:14 11.97 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD014F3MM1 9/15/00 10:22 2.93 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD014F6MM1 9/15/00 10:25 11.00 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Post Run 6 CAD Cell M8 
CAD01511MM1 9/15/00 11:36 5.03 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01514MM1 9/15/00 11:48 4.80 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0151AMM1 9/15/00 11:50 4.86 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Note: Bold type indicates detected concentrations 

Table 3-17. RCRA 8 Metals Analytical Results for Run 7 

Sample ID 
Date 

Collected 
Time 

Collected 
TSS 

(mg/L) 
Analytes (mg/L) 

Arsenic Barium Cadmium Chromium Silver Lead Mercury Selenium 
Pre Run 7 CAD Cell M8 

CAD01523MM1 9/15/00 23:35 5.18 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01526MM1 9/15/00 23:38 4.62 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01529MM1 9/15/00 23:41 6.53 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Run 7 CAD Cell M8 
CAD01534MM1 9/16/00 0:09 191.74 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01538MM1 9/16/00 0:14 27.08 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0153BMM1 9/16/00 0:19 20.68 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0153EMM1 9/16/00 0:25 7.38 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01541MM1 9/16/00 0:26 9.94 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01544MM1 9/16/00 0:31 7.56 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01547MM1 9/16/00 0:35 5.87 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0154CMM1 9/16/00 0:42 4.78 0.04 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD0154FMM1 9/16/00 0:44 5.61 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Post Run 7 CAD Cell M8 
CAD0155EMM1 9/16/00 1:33 4.30 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01561MM1 9/16/00 1:35 3.41 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD01564MM1 9/16/00 1:39 4.05 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
Note: Bold type indicates detected concentrations 
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Table 3-18. RCRA 8 Metals Analytical Results for Run 8 

Sample ID 
Date 

Collected 
Time 

Collected 
TSS 

(mg/L) 
Analytes (mg/L) 

Arsenic Barium Cadmium Chromium Silver Lead Mercury Selenium 
Pre Run 8 CAD Cell M8 

CAD015ABMM1 9/20/00 9:43 4.25 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD015B0MM1 9/20/00 9:50 4.30 <0.02 <0.5 <0.02 0.04 <0.02 <0.02 <0.0005 <0.2 
CAD015B3MM1 9/20/00 9:53 2.06 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 

Run 8 CAD Cell M8 
CAD015C2MM1 9/20/00 10:34 48.69 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD015C5MM1 9/20/00 10:38 9.09 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD015CBMM1 9/20/00 10:45 25.25 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD015CEMM1 9/20/00 10:49 36.26 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 0.0013 <0.2 
CAD015D1MM1 9/20/00 10:54 13.38 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD015D4MM1 9/20/00 11:01 15.57 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD015D7MM1 9/20/00 11:05 11.96 <0.02 <0.5 <0.02 <0.04 <0.02 <0.02 <0.0005 <0.2 
CAD015DCMM1 9/20/00 11:10 9.98 <0.02 <0.5 <0.02 0.041 <0.02 <0.02 <0.0005 <0.2 
CAD015DFMM1 9/20/00 11:12 10.73 <0.02 <0.5 <0.02 0.054 <0.02 <0.02 <0.0005 <0.2 

Post Run 8 CAD Cell M8 
CAD015EFMM1 9/20/00 11:52 4.48 0.03 <0.5 <0.02 0.056 <0.02 <0.02 <0.0005 <0.2 
CAD015F2MM1 9/20/00 11:56 4.28 <0.02 <0.5 <0.02 0.057 <0.02 <0.02 <0.0005 <0.2 
CAD015F5MM1 9/20/00 12:00 2.86 0.027 <0.5 <0.02 0.057 <0.02 <0.02 <0.0005 <0.2 
Note: Bold type indicates detected concentrations 

Table 3-19. Comparison of Filtered Samples 

Sample ID 
Date 

Collected 
Time 

Collected 
TSS 

(mg/L) 
TPH (μg/L) Total PAH (ng/L) Total PCB (ng/L) 

Filtrate Particulate Filtrate Particulate Filtrate Particulate 
CAD012BF 9/9/00 16:59 122.40 25.10 154.26 178.73 629.64 <ALQ 9.07 
CAD012C3 9/9/00 17:03 95.18 41.95 687.28 432.07 4,810.23 <ALQ 84.24 
CAD01390 9/11/00 1:13 26.77 43.15 14.93 98.56 87.85 0.92 0.75 
CAD01394 9/11/00 1:16 53.43 58.82 142.32 59.97 248.15 1.06 6.90 
CAD0147D 9/14/00 4:52 102.67 44.39 21.52 67.91 68.49 <ALQ 3.67 
CAD01480 9/14/00 5:00 70.82 30.17 45.60 117.44 194.91 <ALQ 6.59 
CAD014D4 9/15/00 9:52 51.98 54.07 41.87 62.86 79.35 0.47 9.41 
CAD014DB 9/15/00 9:57 37.58 338.97 51.05 61.87 126.76 0.88 7.76 
CAD01534 9/16/00 0:09 191.74 53.31 34.70 44.73 67.24 0.76 1.14 

3.7 Filtered Samples 

Nine of the samples collected at Boston Harbor were filtered before analysis to determine if the 
organic contaminants of concern were sorbed to the suspended particulates or if organics partitioned into 
the water column.  Particulate sample concentrations are reported as the mass of contaminant on the sedi­
ment per liter of water collected, for comparison with filtrate concentrations.  Table 3-19 shows both the 
filtrate and particulate concentrations for these nine samples.  For PAHs, generally the highest concentra­
tions were found in the particulate samples.  Only one of the nine samples had higher total PAH levels in 
the filtrate. The remaining eight samples had higher particulate concentrations, with four samples having 
particulate concentrations of PAH more than double the filtrate concentration.  Several samples had TPH 
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concentrations higher in water, with the largest difference in sample CAD014DB where the filtrate TPH 
concentration was 338.97 μg/L and the particulate concentration was 51.05 μg/L. All but one sample had 
a higher PCB concentration in the particulate and four of the nine samples had filtrate total PCB 
concentrations <ALQ. 

This pattern of the highest levels of organics associated with particulate matter was expected.  
PCBs and PAHs are highly hydrophobic and tend to sorb strongly to organic material, and therefore are 
not likely to partition into the water column.  TPH has greater solubility in water and therefore would 
partition to a greater extent into the water phase. 

3.8 Post Survey Sampling 

Four days after capping stopped at CAD cells M8 and cell M19, the Post Survey samples were 
collected above each CAD cell. Ten samples (five at each cell) were taken from approximately the same 
locations as the Pre Survey background samples (Table 3-20).  PCB levels did not return to the before 
capping <ALQ, but were still low at a range of <ALQ to 1.49 ng/L.  TSS levels returned to approximately 
the same as before capping at <4.2 mg/L.  

Table 3-20. Organics Analytical Results for Post Survey 

Sample ID Date Collected Time Collected TSS (mg/L) TPH (μg/L) 
Total PAH 

(ng/L) 
Total PCB 

(ng/L) 

Post Survey CAD Cell M19 
CAD01610 9/28/00 9:22 4.14 219.05 82.93 0.37 
CAD01613 9/28/00 9:26 3.61 75.28 73.95 <ALQ 
CAD01616 9/28/00 9:29 3.48 60.68 56.39 1.17 
CAD01619 9/28/00 9:32 3.28 75.78 53.14 0.69 
CAD0161C 9/28/00 9:35 2.39 67.98 55.43 0.83 

Post Survey CAD Cell M8 
CAD01620 9/28/00 9:38 3.18 73.30 46.38 0.45 
CAD01623 9/28/00 9:41 2.17 93.49 45.69 0.62 
CAD01626 9/28/00 9:44 2.46 36.00 41.01 0.85 
CAD01629 9/28/00 9:47 3.81 48.31 62.27 1.49 
CAD0162C 9/28/00 9:50 

1.58 
120.13 47.49 

0.44
CAD0162CDUP 9/28/00 9:50 118.57 59.42 

TPH concentrations again varied widely, ranging from 36.00 μg/L to 219.05 μg/L. The high 
TPH concentrations probably were not related to the capping events.  The Post Survey PAH range was 
slightly higher than the Pre Survey concentrations, ranging from 41.01 ng/L to 82.93 ng/L in the Post 
Survey as compared to 32.17 ng/L to 72.26 ng/L in the Pre Survey. 

Only two of the eight RCRA 8 metals were detected during the Post Survey sampling 
(Table 3-21).  Lead was detected in one sample at 0.15 mg/L.  Selenium was detected in six of the ten 
samples at a range of 0.023 mg/L to 0.17 mg/L. 
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Table 3-21. RCRA 8 Metals Analytical Results for Post Survey 

Sample ID 
Date 

Collected 
Time 

Collected 
TSS 

(mg/L) 
Analytes (mg/L) 

Arsenic Barium Cadmium Chromium Silver Lead Mercury Selenium 

Post Survey CAD Cell M19 
CAD01610MM1 9/28/00 9:22 4.14 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0005 0.031 
CAD01613MM1 9/28/00 9:26 3.61 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0005 <0.02 
CAD01616MM1 9/28/00 9:29 3.48 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0005 0.059 
CAD01619MM1 9/28/00 9:32 3.28 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0005 <0.02 
CAD0161CMM1 9/28/00 9:35 2.39 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0005 0.17 

Post Survey CAD Cell M8 
CAD01620MM1 9/28/00 9:38 3.18 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0005 0.023 
CAD01623MM1 9/28/00 9:41 2.17 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0005 0.072 
CAD01626MM1 9/28/00 9:44 2.46 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0005 0.036 
CAD01629MM1 9/28/00 9:47 3.81 <0.02 <0.02 <0.02 <0.02 <0.02 0.15 <0.0005 <0.02 
CAD0162CMM1 9/28/00 9:50 1.58 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0005 <0.02 

Note: Bold type indicates detected concentrations 

3.9 Sand Capping Material 

Sand used for capping in Boston Harbor was analyzed for PCB, PAH, and TPH in order to deter­
mine if the levels of organics detected in the water samples taken during the survey could be caused by 
the material used for capping.  The capping sand was collected from the Cape Cod Canal, which has been 
determined by the USACE to be free from contaminants and contains sand suitable for use in capping.  
The sand samples were obtained from the USACE and Great Lakes Dredging Company.  Samples were 
taken from five different loads in order to provide a good representation of the sand used throughout the 
capping process, and were collected during the last three days of capping at Boston Harbor in order to 
meet the holding times for organics.  A TPH analysis was run for Load #24, but no duplicate was run for 
PCBs. These cap samples were not analyzed for the RCRA 8 metals because of the time and budget con­
straints on the project.  However, the very low concentration of RCRA 8 metals detected during capping 
indicate that the capping material would not have noticeably contributed to contamination of the water 
column. 

All of the Cape Cod sand samples had low levels of organic contaminants (Table 3-22).  PCBs 
were <ALQ in all five sand samples.  TPH was <ALQ in two samples, including Load #20 and Load #21. 
Load #22 and Load #23 had estimated TPH concentrations of 2.35 mg/kg and 3.10 mg/kg, respectively. 
The highest detection of TPH was 14.03 mg/kg in Load #24. 

Table 3-22. Organics Analytical Results for Sand Capping Material 

Sample ID Date Collected Time Collected 
TPH 

(mg/kg) 
Total PAH 

(ng/g) 
Total PCB 

(ng/g) 

Sand Capping Material 
Load #20 9/22/00 ND <4.42 3.16 <ALQ 
Load #21 9/22/00 ND <4.76 2.81 <ALQ 
Load #22 9/23/00 ND 2.35 6.66 <ALQ 
Load #23 9/23/00 ND 3.10 8.24 <ALQ 
Load #24 9/24/00 ND 14.03 14.46 <ALQ 

Load #24 DUP 9/24/00 ND 4.85 13.52 NA 
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PAHs were detected at low levels in all five sand samples and the duplicate for Load #24.  PAH 
concentrations ranged from 2.81 ng/g in Load #21 to 14.46 ng/g in Load #24.  The detections of TPH and 
PAH were so low in the sand samples that they were probably related to natural background from the 
Cape Cod area. 

3.10 Data Comparisons 

Analytical results of water samples collected before, during, and after capping activities were 
compared to quantify changes in contaminant concentrations in the water column caused by the capping 
activities. Contaminant concentrations were plotted against turbidity levels to determine whether areas of 
high turbidity (caused by capping) corresponded to areas of relatively high contamination.  Two dimen­
sional (2-D) turbidity maps were generated to show TSS levels and COCs in the area where the capping 
took place.  A 2-D diagram of PAH and TSS concentrations for Run 1 is shown in Figure 3-7 and 2-D 
plots for the remaining runs can be found in Appendix H.  Figures 3-8 through 3-10 show plots for TPH, 
PAH, and PCB concentrations plotted against TSS, respectively, for Runs 1 through 4.  Figures 3-11 
through 3-13 show plots for TPH, PAH, and PCB concentration plotted against TSS, respectively, for 
Runs 5 through 8. Linear regression values and correlation coefficients for each plot are shown in 
Table 3-23. All r2 values were below 0.5 except PAH vs. TSS for Run 3 (r2 = 0.957), PCBs vs. TSS for 
Run 7 (r2 = 0.7696) and PCBs for Run 3 (r2 = 0.6611).  However, PCBs vs. TSS for Run 2 had a negative 
slope, suggesting that the r2 value of 0.7696 was an artifact of the data and does not suggest a predictable 
trend. In general, the low r2 values indicate that TSS values are not good predictors of suspended contam­
inant concentrations during capping. This is because the resuspended, contaminated TSS likely are over­
shadowed by the TSS from the capping material. 

Information from the ADCP was used to determine flow velocity and direction for Boston Harbor 
and the Mystic River during all sampling events.  The data gathered using the ADCP and BOSS shows 
that the current velocity during sampling was very slow and the flow direction was variable.  Table 3-24 
gives the average velocity and direction for each day of sampling; the standard deviation is also listed.  
Average current velocities were plotted for each day (Appendix I). The velocities and flow direction in 
Table 3-24 and the plots in Appendix I are calculated at approximately 2 m above the river bottom, which 
was the same depth that samples were taken using the BOSS.  The ADCP gathers profiles of horizontal 
currents for the entire water column by depth, but the velocities and flow directions for the entire water 
column were more variable than for 2 m above the river bottom.  The current velocities observed in the 
Mystic River probably were not great enough to transport sediments resuspended by capping “down­
stream” from the CAD cells. 

Data from Boston Harbor indicate that resuspension was greater when capping was conducted 
over uncapped sediments, and that resuspended contaminants probably did not travel downstream with 
the current. Suspended sediments settled rapidly (within an hour) after the capping activities ceased and 
resuspension decreased as more capping material was placed over the contaminated sediments.    

In general, high TSS concentrations did not correlate to high organic concentrations at cell M19, 
where the average correlation coefficient was 0.3560. At cell M19, four water samples taken during Run 
1 had both high TSS concentrations and relatively high organic concentrations; however, several water 
samples also had high TPH levels and very low TSS concentrations.  Cell M19 also had one sample in 
Run 4 with a high PCB concentration (23.79 ng/L), but low TSS (7.54 mg/L).  

Samples taken at cell M8 showed even lower correlation between TSS and organic 
concentrations, where the average correlation coefficient was 0.2195.  TSS levels and organic 
concentrations at cell M8 were generally lower than at cell M19. 
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Figure 3-7. 2-D Plot of PAH and TSS Concentrations for Run 1 CAD Cell M19 
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Figure 3-8. TPH Plotted Against TSS for Runs 1 Through 4 
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Figure 3-10. PCBs Plotted Against TSS for Runs 1 Through 4 
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Figure 3-11. TPH Plotted Against TSS for Runs 5 through 8 

Figure 3-12. PAHs Plotted Against TSS for Runs 5 Through 8 

Figure 3-13. PCBs Plotted Against TSS for Runs 5 through 8 
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Table 3-23. Correlation Coefficients and Linear Regression Values  
for Runs 1 Through 8 

Run No. r2 Slope Y-intercept 
TPH (Figures 3-8 and 3-11) 

Run 1 0.2833 2.7939 17.164 
Run 2 0.4014 -2.515 120.36 
Run 3 0.1187 -2.0799 195.42 
Run 4 0.2935 1.1141 20.789 
Run 5 0.0149 0.0958 62.218 
Run 6 0.1453 2.5489 33.554 
Run 7 0.2636 0.2138 49.512 
Run 8 0.036 -0.7716 65.959 

PAHs (Figures 3-9 and 3-12) 
Run 1 0.2027 16.329 196.11 
Run 2 0.0361 1.9267 108.01 
Run 3 0.9566 5.0897 38.02 
Run 4 0.2211 1.239 72.676 
Run 5 0.2822 3.5999 124.07 
Run 6 0.3862 2.2221 53.941 
Run 7 0.0327 0.1212 87.357 
Run 8 0.0015 -0.1668 116.13 

PCBs (Figures 3-10 and 3-13) 
Run 1 0.1431 0.2228 3.7986 
Run 2 0.7696 -0.1354 5.3594 
Run 3 0.6611 0.105 0.9945 
Run 4 0.1848 -0.342 10.897 
Run 5 0.3809 0.075 2.3864 
Run 6 0.4446 0.1605 -1.8065 
Run 7 0.0033 -0.0011 2.089 
Run 8 0.643 -0.0694 3.7327 

Table 3-24. Average Current Velocity and Flow Direction Approximately 2 m Above  
the River Bottom  

Date 
Velocity (East) 

mm/s 
Standard Deviation 

(East) mm/s 
Velocity (North) 

mm/s 
Standard Deviation 

(North) mm/s 
9/6/00 12.5 213 20.2 211 
9/9/00 3.2 222 -5.5 220 

9/10/00 -3.2 221 3.0 218 
9/11/00 -16.5 224 23.2 225 
9/12/00 15.2 254 5.6 247 
9/13/00 -2.7 223 -11.9 232 
9/14/00 -5.2 221 -22.0 216 
9/15/00 32.5 231 10.3 222 
9/16/00 49.5 239 27.0 255 
9/20/00 0.2 216 -3.0 219 
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4.0 CONCLUSIONS 

Background levels of TPH, PCBs, and PAHs were below detection limits or very low levels were 
detected. The highest resuspension of contaminant material was seen during the first event at each CAD 
cell when previously uncapped sediments were being capped.  In general, contaminant resuspension was 
very low for all capping events during this survey.  Rapid dissipation of TSS and contaminants was seen 
for all capping events. 

Table 4-1 compares sampling results at Boston Harbor to results from the parallel study at Eagle 
Harbor. These two sites used very different methods for capping contaminated settlements, but both sites 
showed similar results from the monitoring during the capping events.  The capping material at Eagle 
Harbor was washed off of a barge with a high-pressure hose, compared to the “sprinkling” method used at 
Boston Harbor. A complete description of the capping method used at Eagle Harbor can be found in 
Battelle (2001). 

The BOSS proved to be an effective instrument for the collection of water samples before, 
during, and after capping.  Samples and data collected using the BOSS helped to achieve a better 
understanding of the amount of contaminants released into the surrounding water column as a result of a 
capping event. 

Table 4-1. Comparison of Results from Boston Harbor and Eagle Harbor 

Monitoring Boston Harbor Eagle Harbor 
ObservationsEvent PCBs (ng/L) PAHs (ng/L) PAHs (ng/L) 

Before Capping <ALQ 32 –72 46 – 73 Non-detect to low level background at both 
sites. 

During 
Capping <ALQ – 84 32 – 5,242 20 – 3,872 

Elevated suspended contaminants during 
capping; contaminant resuspension decreased 
with successive capping layers at both sites. 

After Capping 0.4 – 1.5 41 – 83 38 – 159 Rapid settling of suspended contaminants at 
both sites. 
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1. Introduction 
The U.S. Environmental Protection Agency's (U.S. EPA's) National Risk Management 
Research Laboratory (NRMR) wanted to determine whether the placement of a marne 
sediment-cap results in the release of contaminants both into the surrounding water 
column and onto surrounding sediments. The goal of this study was to achieve a better 
understanding of the amount of contaminants released into the surrounding water column 
before, during, and after capping. This study utilized state-of-the-art oceanographic 
technology to acquire high-resolution field data for determining the extent of the release 
of any contaminated sediment into the water column attributable to sediment agitation 
during capping activities of a confined aquatic disposal (CAD) cell in Boston Harbor, 
MA. 

CAD cells in Boston Harbor have been used as disposal sites for silty, fine-grained 
sediments from the Boston Harbor Navigation Improvement Project (BHNIP) that were 
determined to be unsuitable for ocean disposaL. Two of the CAD cells, located in the 
Mystic River portion of Boston Harbor, were filed with dredged material in January 2000. 
The dredged material in these two cells, M8 and M19 (Figure 1), has been allowed to 
consolidate in order to reduce the amount of mixing between the dredged silt and cap sand 
during capping of the celL. Sand dredged from the Cape Cod Canal was used to create 
caps for cells M8 and M19 in Mystic River/Boston Harbor (Fredette et aL., 2000). The 
sand cap was "sprinkled" on the cells using a partially opened hopper dredge, which was 
maneuvered using a tug down the length of the CAD cell. This "sprinkling" method of 
cap creation minimizes the disturbance of the silt material in the disposal cells. 

CAD cells M19 and M8 (Figure 1) were monitored during capping operations. The 
objective of the study was to determine whether or not capping affects resuspension of 
the contaminated sediments and adversely impacts the water column and surrounding 
environment. To accomplish this objective Battelle conducted a plume tracking survey to 
monitor the plumes at each of the two targeted Boston Harbor CAD sites. 

This plume tracking survey at CAD Sites M19 and M8 was conducted from September 6 
through 28, 2000; The survey involved tracking and sampling the plumes of sediment 
generated by the capping activities. The Battelle-owned research vessel R/V 
Aquamonitor served as the monitoring platform. Mobilization was conducted on 
September 4 and 5, and final demobilization was conducted on September 28, while the 
vessel was docked at Hewitts Cove Marna in Hingham, MA. The survey crew is listed 
in Table 1. The planned numbers of events and samples to be collected are in Table 2. 

This survey report describes the daily activities of survey CAD 01, and provides a 
synopsis of some preliminary observations from the survey. A description of the survey 
methods is provided in Section 2. A chronological summary of survey activities and 
observations is provided in Section 3. Preliminary survey results are provided in Section 
4. A description of survey problems and corrective actions, and recommendations for 
future surveys can be found in Section 5. 
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Figure 1. Boston Harbor Navigation Improvement Project 
Mystic River and Inner Confluence Disposal Cells (Fredette et aI., 2000) 
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Table -1. Survey Personnel for Boston Harbor, MA, Plume Tracking Survey, September
 
2000. ('ream 1: black, Team 2: blue). 

Activity: Mobiltion Pre;;Cappín Daily Sampling at CAD M19 
Backgound 

.... Samplíii 
Date: 9/4 9/5 9/9 9/10 9/11 * 9112** 9/13 

Chief Scientist W. Trulli W,Trull W. Trull W. Trulli W. Trull 

C ,Albro C,Albro C.Albro C.Albro 
NA VSAM Operator B. Mandeville B. Mandevile B. Mandeville B. Mandevile B. Mandeville B, Mandeville 

S, Libby S. Libbv S. Libby S. Libbv 
Pi/Winch Operator T. Kaufman T, Kaufman T, Kaufman T. Kaufman T. Kaufman T. Kaufman 

L. Gilday L. Gildav L. Gildiiv L. Gilday L. Gildav 
DPM/Sampling M. Mannis L. Cummng L. Cummng L. Cummng L. Cummng 
Technician J. Ickes J. Ickes J. Ickes J. Ickes 

ADCP Operator L. Short L. Short L. Short L. Short L. Short 
S. Curtis S, Curtis S. Curiis S. Curtis S, Curtis 

Captain (Subcontractor) B, Ryder B, Ryder B, Ryder B, Ryder B. Ryder 
E. Chiasson E. Chiasson E. Chiasson E. Chiasson 

EPA Work Assignment T, Lyons T. Lyons T. Lyons T, Lyons 
Manager T, Lyons T. Lyons 
At-Sea Totals N/A 5 6 N/A 6 6 6 

.... 
'c~:-...~C\. 

....... 

...... 
....,.... ...... 

5
..........'. 

. 

; , 

N/A 
.0' .. 

6 
....... 

6 
Daily SamplingatCAl)M8 

6 
..' 

N/A 

.... . 
, ." .....'. , .... ..., . .. 

Date .... ..';.' 
.......;.... . ". '9/14 ;., 9/15 .....9/16 ........... 9/20 9/28 

Chief Scientist W. Trull W. Trull W. Trulli 
C.Albro S, Libby 

NAVSAM Operator B. Mandevile B. Mandevile B. Mandevile 
S. Libby B. Mandevile 

Pi/Winch Operator T, Kaufman T, Kaufman T. Kaufman 
L. Gilday L. Gilday 

DPM/Sampling 
Technician J. Ickes 
ADCP Operator J. Boyle L. Short L. Short 

S, Curtis S, Curtis 
Captain (Subcontractor) B, Ryder B, Ryder B, Ryder 

E, Chiasson E, Chiasson 
Work Assignment 
Manager (EPA) T. Lyons 
A t-Sea Totals N/A 6 5 5 N/A 

6 N/A N/A N/A 5 

Precapping 1 standard transect 5 
Capping 1 pre-dump background 3 

transect 
1 standard transect 9 9 9 

1 post-dump background 3 3 3 

transect 
Postcapping 1 1 standard transect 5 5 5 
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2. Methods 
The following subsections briefly summarize the methods used during this survey. The 
Quality Assurance Project Plan (QAPP) (Battelle 2000) for the Evaluation of Sediment 
Agitation and Mixing into the Surrounding Water Column from Capping Activities 
contains additional details on survey sampling methods. 

Method Descriptions: 

Navigation. Vessel positioning during sampling operations was accomplished with the
 

BOSS navigation system. This system consists of a Northstar Differential Global 
Positioning System (DGPS) interfaced to the NA VSAM computer and software. The 
global positioning system (GPS) receiver has six dedicated channels and is capable of 
locking onto six different satellites at one time. To correct the GPS calculations, the 
Northstar DGPS received correction data from one of three United States Coast Guard 
DGPS broadcast sites: Montauk Point, NY, Chatham, MA, or Portsmouth Harbor, NH. 
This capability ensured strong signal reception, and accurate and reliable positioning with 
2-second updates. 

A calibration check of the GPS navigation system vs. known benchmarks was conducted 
twice daily to verify that the system was working properly. The checks were conducted
 

prior to departing in the morning and following arrval at the dock in the evening. 

Battelle Ocean Sampling System. Monitoring of the capping event was conducted using 
the Battelle Ocean Sampling System (BOSS) deployed from the RJ Aquamonitor. The 
BOSS in situ sensor package included a conductivity, temperature and, depth (CTD) 
sensor (OS200 CTD), a turbidity sensor, and a Teflon™/titanium pumping system for 
sample collection. A second turbidity sensor, calibrated to the in situ data, was located at 
the water-sampling manifold so that the appropriate parcel of water could be identified 
and sampled at the appropriate time. Additionally, an Acoustic Doppler Current Profiler 
(ADCP) was deployed for obtaining vertical profiles of horizontal currents. Table 2 lists 
the field measurements acquired from the survey vessel during each monitoring event. 

The entire pumping system, including suction strainers, pump, and Teflon tubing up to 
but not including the on-deck transmissometer, was decontaminated with 
dichloromethane (DCM) and acetone, followed by deionized water rinse. The 
transmissometer could not be cleaned using this procedure because the solvents would 
melt the plastic components of the unit. Decontamination was conducted during each 
dumping event prior to initiating sampling operations. 

Field measurements and instruments are listed in Table 3. 
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Table 3. Summary of Field Measurements and Instruments. 

Parameter ... 

Conductivity 
Temperature 
Pressure 
Transmissometry/Turbidity 
Bottom depth 
Navigational position 
Ocean current velocity 

Lab Units Instrument 

Battelle Mmhos/cm OS200 CTD 

Battelle °C 

Battelle m 
Battelle m-I 
Battelle m 
Battelle Degrees 
WHOI Cin/sec 

OS200 CTD 
OS200 CTD 
Seatech 20-cm (660nm) (2) 
Furuno FCV -52 
Northstar 942X 
RD Instruments ADCP WHM600-I-UG6 

Plume Tracking and Sampling. BOSS sensor data were collected continuously along 
transects within each CAD cell (Figure 2). The configuration of the transect and the 
sampling locations along each transect varied according to the capping activity (e.g., pre-
capping, capping, post-capping activities). During the transects, BOSS was towed at a 
distance of -2 m above the bottom along all transects (unless obstructed) to ensure that 
sensors detected resuspended sediments (if detectable). 

Start 

Current 

End 

Start 

Sample Type 
. 50% Peak
 
. 100% Peak
 

Â Back round/Reference 

End 
Daily Pre/ Post Dump 
Background Transect 

Trackline during pre-dump 
and 1 hour after dump 

Standard Transect 


Trackline during dumping 
Operations 

End 

Pre/ Post Capping 
Reference Transect 

Trackline prior to capping
and after capping 

Figure 2. Survey Transects and Sampling Station Types~ (Top: daily pre-dump and
 

post-dump background transect line. Middle: standard transect line. Bottom: pre-
capping operations and after all post-capping operations). 
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Three sample sets were collected immediately prior to each capping event, nine sample 
sets were collected during each capping event, and, with one exception during Event 3 at 
cell M19), three sets were collected immediately following each capping event. Each 

J, sample set consisted of three water samples: one sample for organic-constituents analysis, 
one sample for trace metals analysis, and one sample for total suspended solids (TSS) 
analysis. Water sample sets were shipped to the analytical laboratories for analysis 
immediately following the survey. 

The station/sample location number, GPS coordinates, date and time, depth of the water 
column, and any observations associated with the sampling at each sampling location 
were made in the field survey logbook. Each sample was assigned a unique il and label 
by NA VSAM, which also electronically stores the field and sensor data. Exceptions are 
noted in Section 5. 

BOSS sensor data were collected continuously during transit through the site, pre- and 
post-capping sampling activities, and along all transects between water-sampling 
locations within the capping area during capping operations. (The plots are not included 
in this survey report but wil be reported in the final interpretive report.) The BOSS was 
towed at a distance of approximately 2 m or less above the bottom along all transects 
(unless obstructed) to ensure that sensors were deep enough to detect (if detectable) the 
resuspended sediments, and the sampling intake was in the best place to sample for those 
sediments. 

Sample Shipping and Custody. Each day, samples were stored shipboard in coolers 
containing ice, and returned to the Battelle Duxbury Laboratory following each sampling 
event. Samples were stored in a walk-in chil room until analysis, or until shipment to 
the analytical 
 laboratories targeted to analyze TSS and trace metal samples. Before 
shipping, the ice was replenished in each cooler, and the sample custody forms were 
completed, placed in a sealed Ziploc bag which was taped to the inside of the cooler lid. 
A cooler blank was included in the shipment. The laboratory sample custodian was 
notified of the impending shipment on the day that the samples were shipped so that they 
were alerted to expect the samples on the following day. Sample custodians were as 
shown below. 

Organics Analysis TSS Analysis Metals Analysis 
Mr. Patrick Barrett Ms. Laura Reed Mr. Kevin Murray 
Battelle Duxbur University of Rhode Island (URI) Alpha Analytical, Inc. 
397 Washington Street Graduate School of Oceanography 255 Glendale Avenue, Suite 21 
Duxbury, MA 02332 Naragansett, RI 02882-1197 Sparks, Nevada 89431-5778 
781-934-5400 (main) (401) 874-6657 (office) (775) 355-1044 (offce) 
781-952-5282 (direct) (401) 874-6651 (lab) (775) 355-0406 (FAX) 

Sample Storage Conditions. Sample storage conditions are presented in Table 4. 
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2. 1. Deviations 

Additional Work at CAD Cell M8. Under the original plan, only one of the two 
uncapped CAD cells, the larger-area M19, was selected for monitoring during capping 
activities. However, because Battelle was able to monitor only four dumping events at 
M19, u.s. EPA and Battelle management 
 jointly decided to monitor four consecutive 
dumping events at cell M8. This activity provided additional valuable information on 
resuspension of CAD sediments and contaminant concentrations at the site, and also 
provided verification that sediments at cell M8 behaved similarly to those at cell M19 
during capping. Sampling operations at cell M8 were conducted in pattern similar to the 
pattern shown in Figure 2 and followed during the sampling at cell M19. 

Table 4. Analyte, Sampling Method, Volume, Preservation, and Holding Times. 

Âl1ályte.(i\Ilyticål 
, ... 

Holding 
. ;;Úb()ratóryY') Matri: .......: ... .....ilisampieMéthÒd Yohime Type .. Preservation TimeContainer 

Laboratory Analyses 
TPH (BDO) Water Battelle SOP 1,000 mL Amber glass with Cool,4°C:!2°C 14 days 

5-202-04 Teflon™-lined cap 

PCB (BDO) Water Battelle SOP 1.000 mL(b) Amber glass with Cool, 4°C:t°C 7 days/ 
5-128 Teflon™-lined cap 40 days(c) 

P AH (BDO) Water Battelle SOP 1,000 mL(b) Amber glass with Cool, 4°C:!2°C 7 days/ 
5-157 Teflon™-lined cap 40 days(c) 

TSS (URI) Water Battelle SOP 500 mL Polyethylene plastic Cool,4°C:!2°C, 7 days 
5-053 Dark 

Metals (AAI) Water ioOOmL Polyethylene plastic Cool, 4°C:!2°C, 28 days 

Dark 
Field Analyses 

Temperature (BDO) Water OS200 CTD NA NA NA In situ 

Depth (BDO) Water OS200 CTD NA NA NA In situ 

Transmissometry/ Water Seatech 20-cm NA NA NA In situ 

Turbidity (BDO) (660nm) 
Conductivity (BDO) Water OS200 CTD NA NA NA In situ 

(a) BDO: Battelle Duxbury Operations; URI: University of Rhode Island; AAI:.Alpha Analytical, Inc. 
(b) Sample for TPH also extracted for PAH analysis. 
(c) Extractions must be complete within 7 days, and gas chromatography/mass spectrometry (GC/MS) analysis must be 

complete within 40 days. 
GC/MS = gas chromatography/mass spectrometr. 
NA = Not applicable. 
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3. Survey Chronology 
Note: All times are recorded as Eastern (Daylight Savings) Time. 

Monday, September 4, 2000 

0800 Loaded all equipment and supplies aboard the vessel R1V Aquamonitor. 
Prepared water-column sampling-system for towing. 

Tuesday, September 5, 2000 

0800 Continued mobilization activities. Ms. Jennifer Ickes and Ms.Lydia Cumming 
arve from Battelle Columbus.
 

Wednesday, September 6, 2000 

1100	 Departed Hewitts Cove Marina (HCM) to CAD cell M8. Conducted training 
exercises with staff from Sampling Team 2. 

1223	 Initiated collection of precapping reference samples at CAD cell M8. 
Collected pre-capping reference sample at Station B 1. 

1225 Collected pre-capping reference sample at Station B2.
 

1226 Collected pre-capping reference sample at Station B3.
 

1227 Collected pre-capping reference sample at Station P1.
 

1232 Collected pre-capping reference sample at Station P2. Completed Collection
 
of five pre-capping reference samples at CAD cell M8. Returned to HCM to 
pick up Sampling Team 1 for training. 

1300 Switched sampling teams and returned to CAD cell M19 to 
. 

training 
exercises and collect reference samples at CAD cell M19. 

1413 T .' .1 collection of pre-capping reference samples at CAD cell M-19. 

Collected pre-capping reference sample at Station B 1. 

1415 Collected pre-capping reference sample at Station B21.
 

1419 Collected pre-capping reference sample at Station B3.
 

1422 Collected pre-capping reference sample at Station PL.
 

1424 Collected pre-capping reference sample at Station P2. Completed collection
 
of pre-capping reference samples at CAD cell M19. Returned to HCM. 

Saturd~y_,.S_ep_t~i:~~!:..~.~..~n99_....___..___..._................._.......___..________..._..._......__...._.........___.___.__._.._.___.__._______...__.....__..____.__._._._....
 

1300 i Conducted navigation calibration. Meet with Sampling Team 1 to discuss the i. .. .I daily sampling strategy. '.._..__U...H_...~..._.......__.~._..m......_..._..__._.___......_._......._.__H......__...._H~H..._._____._.___..__O
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1320 Departed to Collected background samples at M19 before hopper 

'mmmmmmm_"m 

1410 

dredge arrved at the site and began initial dump of capping materiaL. In route, 
i" t t'f d th t th d d i t"ll bsamp ing eam was no i ie a e re ge amva on Si e Wi e 

approximately 1615. Aquamonitor proceeded to Pier 1 in East Boston. 

Arrve Pier 1 dock; pick up Ms. Ickes and Ms. Cumming of Battelle-
Columbus and Mr. Lyons of US. EPA. 

1512 Transited to cell M19 for sampling of Event 1. 

1550 On site. Cleaned pumping system and calibrated pump. 

1559 Initiate monitoring/sampling activities along pre-dump transect. Collected 
Event 1 pre-dump water samples for organics, metals, and TSS at Station B 1. 

1601 Collected Event 1 pre-dump water samples for organics, metals, and TSS at 
Station B2. 

1603 Collected Event 1 pre-dump water samples for organics, metals, and TSS at 
Station B3. 

...._........................................_............n................_.._................mm.._...._.........._............................._................h.h...........m.._........................................_.._...._.......'...H._...........
....................................mm",mmm,mmm,m,"mm,m, _'mmm_,mm,
 

1650	 Hopper dredge Manhatten Island initiates capping operations (dumping). 
............_.................................._.hm.........mmm..............................H................................m......................................._..._....................................._.........._.........................................................................._.......
 

1700	 Collected Event lISample Set 1F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

............._........._.........~......~.....~..,...-................. .. ...... ........ .._.....................-......................._.....-.............~....................................................H.....H................._.....
............_..... ..................-.................
 

1704	 Collected Event lISample Set 2H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

Collected Event liS
1705	 ample Set 3F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

1708	 rollp.dp.n Event lISample Set 4F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

Collected Event liS
1710	 ample Set 5H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

Collected Event liS
1713	 ample Set 6H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

1717	 Collected Event l/Sample Set 7F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

1723	 Collected Event ' Irt . 
,1 Set 8H water samples for organics, metals, and TSS 

along Standard Transect at M19. Pumping system hit bottom, and Chief 
Scientist noted a reduction in the pumping rate. 

. Event liS 
1726	 r. " 	 ample Set 9F water samples for Ul~ metals, and TSS 
along Standard Transect at M19. Dredge departs site. 

1834	 Collected Event 1 post-dump water samples for organics, metals, and TSS at 
Station P1. 

C:\Projects\Boston Harbor\Survey Report\Draftl Survey Report CAD-01.doc 10 



i 
r 
, 

-, 
, 

"'\'~: 

Boston Harbor Plume Tracking Survey Report June 15,2001 

1837 Collected Event 1 post-dump water samples for organics, metals, and TSS at 
Station P3.
 

.,m" 

1843 Collected Event 1 post-dump water samples for organics, metals, and TSS at
 
Station P2.
 

1840 Aquamonitor departed survey area.
 

1910 Droped off Ms. Cumming, Ms. Ickes, and Mr. Lyons at Pier 1 in East Boston.
 

2010 Arrve HCM.
 

Sunda ~!s-~pt~ni~~r_l_n!._~Q_n.n-__._._______.._.._m___._.____._______m._ 

, 0529 Performed navigation calibration. 
¡...._.._.._......._..._.__._ _........_...._..H..___._...._..H......H....._H..HH.._.H__....H._._HH__._H...........__........._....HHH...._H._HHH__.......H.................._._
 

Aquamonitor departed HCM. 
,..__..........H...H.._......_..H.H...._.w...._.......,_...._.._H...._.._......_........_...._................_...........H......._...__..................._..H........_....................._..........................._.....H..............................H...................H......,..........__........._........_............._..~
 

Arrved Pier 1, East Boston, to pick up Battelle and U.S. EPA staff. !
 
..............._..._......_..............._...............__........H...................._.~.h...._....................M...............M._M..................._..................._................___.__.............._......_.__................................._................_.._................._......h......_..........MW~.~..__..¿
 . .! rate of pumping system. Container ship entering port delayed capping and


Arrve on site at cell M19. Clean pumping system. Check and record flow i
 

i I sampling operations.

f............-....._.._..._...h_.....¡............_....M.........__...._............................._._...._......._...._._.,............__...._........_........._......_..._.._...._........_M......._.........._.............................._...._........................................................_......._.........._........


0720 ! Initiated monitoring/sampling activities along pre-dump reference transect.
 

! Collected Event 2 pre-dump water samples for organics, metals, and TSS at
 
¡Station Bl.
 

...__...M.. ',_... .i_.........~............_................._. .......M_..._.....w...._.._.. ..........h._......................~............._..................._..........._........._. ._.........._....._..........._.........._._h._....M._..._........_.. .......
 

0723 ! Collected Event 2 pre-dump water samples for organics, metals, and TSS at 
i Station B3. 

...._.-........-..-..-...._....._............._......__ ............_..._...M......_.........._. ............_....._.._.._._._..._....._ ............_..._............_..._......_...._. ......... .._.. . .. ...._.._.M..MM.........MM.M....._.....__...._. ............ ..........__..
 

0729 ! Collected Event 2 pre-dump water samples for organics, metals, and TSS at 

. .. .. .. .¡Station B2.
 

0802 i Dredge Manhatten Island on site.
 
¡......._._........M.h...._............¡.._..........._.........._..h.M..M...........~....._....__._.__..._..........._._......__........._...M...._...__...._H.._....._......._...M..M..~_._.._..........................................._...._................................._......._......M_..._........_............_....M...._...._....
 

i_.._.._?~=~..._j.__~~edge .~~.~~~_~~~~~~~._~~.__:_~.~~...~~~.:.......___...__m'_._ .._.._..........._.__.._._...._._ m_.. .._.._.__............__._..._....._..._. ..
 

0851 ! Collected Event 2/Sample Set 1F water samples for organics, metals, and TSS i

I along Standard Transect at M19. i
¡._..._.........W...._M.............l._.........._..M....._.;......._.._...._.h.__..................__._....._.__..............MM.....__......M__._..___..__._h......M.M............._.._..._...._............._._.._.................._..........._......._...._._.._._._..._..........._._.......__...M.....___.._~._.~
 

0855 I Collected Event 2/Sample Set 2H water samples for organics, metals, and TSS I 

I along Standard Transect at M19. : 
!0858...-r..cöÜ~cie(CE~eñt--iiS-ampie.-Set-3F.w-at~r.sampies.-for..-örga~ics~.-;rtais:-.and-TSS---l 

!-----------J-.~~.~~~--~~~~-~~r-d.~~~~~~-:~~~~~~.--.--.--____._____.____......_______.___._______.___..___m_______.J0903 Dredge completed dumping at M19. ! 
._..__..._ ........._.....___..w..._..._..._....__.........M....._._.....__.._.._....._._......._.._._...._...._._._.._._....___._.__._._._..._..__...M....._..MM_..M_...____...._......_....__.__._.M._....M.....__M........___.___.__....__....__.M_...___w...
 

0911 ¡ Collected Event 2/Sample Set 4F water samples for organics, metals, and TSS !, i
i along Standard Transect at M19. :o ¡ . i

1-----Õ9i3.T..CoÜ~ëte_dEvent-iiSãmpieSet5Hwãtersãmpies-for-õrg-anics-,-meiãiš~-ändTSS--l 

I_m_____.l__~~~~~__~~~~~~~~__~_~_~~~~~~~:._~_~ 9 :__.________________m__.._____._______.__________.___.____..__________: 
0926 I Collected Event 2/Sample Set 6H water samples for organics, metals, and TSS I 

L...._....___....._..MM.._...l.....::..l..""...,."'_.."._...C..l:.."'M".."_"l."'..."",.."lh.~.~,.:......"..."'..,,.._""...+..M."'M4,...~.....l..:l....O__..____._..._....__....__.._...MM_.... 
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along Standard Transect at M19. 

0928 Collected Event 2/Sample Set 7F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

0934 Collected Event 2/Sample Set 8H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

0941 Collected Event 2/Sample Set 9F water samples for organics, metals, and TSS 
along Standard Transect at M19. Dredge departs site. 

1015 Collected Event 2 post-dump water samples for organics, metals, and TSS at 
Station PI. 

1017 Collected Event 2 post-dump water samples for organics, metals, and TSS at 
Station P2. 

1020 Collected Event 2 post-dump water samples for organics, metals, and TSS at 
Station P3. 

1025 Aquamonitor depars survey area for Pier 1 to drop off L. Cumming, J. Ickes, 
and T. Lyons 

1145 Arrved HCM. Repairs made to the pumping system. 
departed. 

Sampling Team 1 

2030 Sampling Team 2 arrved. 

2120 Aquamonitor departed HCM and transited to Pier 1 to pick up additional crew. 

2230 Arrve on site at M19. Sampling system cleaned and calibrated. 

2300 System flow calibration completed. 

2316 Collected Event 3 pre-dump water samples for organics, metals and TSS at 
Station B 1. 

2319 Collected Event 3 pre-dump water samples for organics, metals and TSS at 
Station B2. 

2322 Collected Event 3 pre-dump water samples for organics, metals and TSS at 
Station B3. 

2324 Pumping system turned off. 

Mond~y~_S_~l-t~!!~~rJl~~9.9.n_________....___..__..___.......---.-.-.----.-----.....-....--.....--..-..-.---.--....-...........--.-.-..._---......------_..-........-,
 

f 0001 ¡ Manhattan Island approached survey area. Personnel transferred from the tug i 

;--..-.......--J-~~.~~~=~~=_~~__~~~._~~=~!=_:__-o______._.___._.___--__.._.____.__...._________._________.__._.._____.___._J
0052 I Pumping system turned on. f
 
....-olï4.¡-Cõiïeei-e(iEvenij/S.ampieSet-iFwate~-sañipiesfor-oriani-e~'-:-metais~-ãnd-.TS-s'-l 

i I along Standard Transect at M19. . :
¡..HH___.__...__...._._...._.~..h.__..-...__.......--................__.'H.__....._.H._..._._....__...___._m__......_..........;.._.....___.__...~..__........_._..-'._..__.m.__....__...___.___.H........._....._.._.._._.__._...____..........____.______.__..____.__..____..___.......
 

, 0115! Dredge began dumping in other direction. :
 
..._.__....._......__............._.;..._...._....H...W...................__........_.....................__............_......_........_.._.....__.___.__._......._._......._............~.....~...__._......___....._...._..___....~.__.....H.__HH.__.___._._.___._.___......._.._._.............H....H...__......_j
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0116	 Collected Event 3/Sample Set 2H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

...........-.................._.......
 

0119	 Collected Event 3/Sample Set 3F water samples for organics, metals, and TSS 
along Standard Transect at M19, 

;____mmmm_______________ 

0121	 Collected Event 3/Sample Set 4F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

..........- .........__.........
 

0126	 Collected Event 3/Sample Set 5H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

'___m___________________ 

0130	 Collected Event 3/Sample Set 6H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

,----------------------------­

0133	 Collected Event 3/Sample Set 7F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

m.....mm......_.................
 

0135	 Barge completed dumping and departs. 
...............................H...
 

0140	 Collected Event 3/Sample Set 8H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

!________mm___m____ 

0141	 Collected Event 3/Sample Set 9F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

......._H..........._._m...
 

0145	 Began "Figure 8" towing. 
......._........_-...........­
 

0225	 Collected Event 3 post-dump water samples for organics, metals TSS at 
Station P1, approximately 1 hour after dumping stopped. Sampler struck the 
bottom immediately following P1 sampling, and system components fouled 
with mud. Extent of repairs/cleaning deemed too time consuming to remain 
on station. P2 and P3 samplings canceled. Repairs initiated. Transited to 
Pier 1
 

-

0252	 L. Cummings departed at Pier 1. 

0430 I Arrved HCM. Sampling team depars. 

1300	 Sampling Team arved at HCM. 

1335	 Aquamonitor depars HCM. Pumping system flow rate was unacceptable 
during transit to cell M19. Repairs initiated during transit to and at the 
samping site while awaiting the dredge. 

;-----------_:_~-------------------~_. 

1605	 Manhattan Island arved. 
.......H..._.......h.........HH._..
 

1615	 Dredge began dumping (Event 4). 

1634	 Dumping completed and dredge depared site.
 
~


1647	 L ~ '- system problems persisted. Event 4 Sampling suspended until the 
problem is corrected. Aquamonitor returned to HCM. 
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~ 
-i 

. ~ . 12, 2000 
Event 5 sampling was canceled. 

t 2005 
____m________ 

2135 

Depart HCM for Event 6 sampling. 

Collected Event 6 pre-dump water samples for organics, metals and TSS at 
Station Bl. 

2137	 Collected Event 6 pre-dump water samples for organics, metals and TSS at 
Station B2. 

2139	 Collected Event 6 pre-dump water samples for organics, metals and TSS at 
Station B3. 

2150 Manhattan Island arrves on site.
 

2205 Dredge began dumping.
 

2214 Collected Event 6/Sample Set 1F water samples for organics, metals, and TSS
 
along Standard Transect at M19. 

2217 Collected Event 6/Sample Set 2H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

2220 

2225	 

Collected Event 6/Sample Set 3F water samples for organics, metals, and TSS 
along Standard Transect at M19. In sand. 

______________________m__.__m___m_____________m__mu__m___.__.___.____m_m___m_m__mummm__._.mm_____________m..____m__m___m______________m_-'m__m___mm_____m.._u_m_______mm_____._._.m__U_.___________m___.....__m___..._ 

Collected Event 6/Sample Set 4F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

2230	 

2231	 

2236	 

Collected Event 6/Sample Set 5H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

.....~..._._...._.__._..._________._....__....._....~__.__......._...H_...._m____mmm_m_____.___m___..__._.____.____.m..._m._._._m..__..m___m_____mm__mm____._.____..__....________.____mmm_.mmm_m.______.._..____._..___.._m__
 

Dumping completed. Manhattan Island departs. 
......__..H.....__...........__.........._.......-.........
.....................H......_______......___._.._.........................._...................H............._..._....__............._........_............_..............__.............-.__._..........-..... ..................._........_...._.......".
 

Collected Event 6/Sample Set 6H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

2237	 Collected Event 6/Sample Set 7F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

2245	 Collected Event 6/Sample Set 8H water samples for organics, metals, and TSS 
along Standard Transect at M19. 

2247	 Collected Event 6/Sample Set 9F water samples for organics, metals, and TSS 
along Standard Transect at M19. 

2332	 Collected Event 6 post-dump water samples for organics, metals and TSS at 
Station PL.
 

2334	 Collected Event 6 post-dump water samples for organics, metals and TSS at 
Station P2. 

2336	 Collected Event 6 post-dump water samples for organics, metals and TSS at 
Station P3. 
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2000 
1135 Aquamonitor departs HCM. Sampling pump not working properly. Repairs 

initiated during transit to Pier 1. 

1229 Picked up Ms. Ickes at Peir 1 and departed for M19. Pump repairs ongoing 
during transit to M19 and while awaiting the dredge. 

1400 Dumping began (Event 7). Pump repairs continued. 


1430 Pump repaired. Dumping completed. Initiated Figure 8-pattem sampling for 

turbidity measurements. Began Figure 8 at a point 200 m downcurrent and 
2m above the bottom. Sampled in Figure 8 in the site at 2, 4, and 6 m above 
the bottom. 

1500 Figure 8 sampling completed. Tubidity mostly ;:3%. Depart for HCM 

1615 Arrve.I. .~ 

~. . ~ 
J. 14,2000 

0145 Crew arved at HCM. 

0200 Departed HCM. 

0333 Arrved CAD cell M8. Collected Event 8 pre-dump water samples for 
organics, metals and TSS at Station B 1. 

0335 Collected Event 8 pre-dump water samples for organics, metals and TSS at 
Station B2. 

0338 Collected Event 8 pre-dump water samples for organics, metals and TSS at 
Station B3. 

0430 Manhattan Island arved on site. 


0448 Begin dumping. 


0453 Collected Event 8/Sample Set 1F water samples for organics, metals, and TSS 

along Standard Transect at M8. 

0501 Collected Event ~l~ , Set 2H water samples for organics, metals, and TSS~ 

along Standard Transect at M8. 

0505 Collected Event 8/Sample Set 3F water samples for organics, metals, and TSS 
~'-,~. 

along Standard Transect at M8. 
L.. 

0510 Completed dumping. Manhattan Island remained on site. 

0513 Collected Event 8/Sample Set 4F water samples for organics, metals, and TSS 
along Standard Transect at M8. 

0518 rOllf'rtf'f1 Event 8/Sample Set 5H water samples for organics, metals, and TSS 
along Standard Transect at M8. 
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0525	 Collected Event 8/Sample Set 6H water samples for organics, metals, and TSS 
along Standard Transect at M8. 

0530	 Manhattan Island departs. 
~ " 'Event 8/Sample Set 7F water samples for organics, metals, and TSS 
along Standard Transect at M8. Out of cell and down 	 current. 

0534	 Collected Event 8/Sample Set 8H water samples for organics, metals, and TSS 
along Standard Transect at M8. 

0540	 Collected Event 8/Sample Set 9F water samples for organics, metals, and TSS 
along Standard Transect at M8. 

0611	 Collected Event 8 post-dump water samples for organics, metals and TSS at 
Station PI.
 

0613	 Collected Event 8 post-dump water samples for organics, metals and TSS at 
Station P2.
 

0616	 Collected Event 8 post-dump water samples for organics, metals and TSS at 
Station P3. 

0735	 Arrve HCM.­

Friday ?___S-~p_t~i:~~rl_S_~.~n_n-9_______________________________
 

-
0630 ¡ Crew arrved at HCM.
 

1---0(;55r-Departed-Hc~i-fo~M8-.--._.--'-_.--"_.----------------------------------.--.. 

1- no AA '-Ön.site:--.---.------._---------_.--._-----.--------.-..-----._---------------.-.-------------._---.--.---­

0815	 Cleaned system. 
............_.......~........_............._..~........._..__......__...._mm_......_........~_,~....__._........._H.............._......................._..................__.._....H...............__..........___............____.____....._......._.._..__._.......__......~.._...,........._.............H...
 

-'-0832-- Pre-dump cross calibration with ADCP completed.
 

0840 Advised by B. Cuzzelli that the dump site is cell M8.
 

0846 Collected Event 9 pre-dump water samples for organics, metals and TSS at
 
Station B1. 

0848 Collected Event 9 pre-dump water samples for organics, metals and TSS at 
Station B2. 

0851 Collected Event 9 pre-dump water samples for organics, metals and TSS at 
Station B3. 

0915 Manhattan Island arved In the study area. Dredge advised W. Trull 
(Battelle Chief Scientist) to cease and desist further communication with the 
dredge (reasons unknown to Aquamonitor crew. Sampled area west to east. 

0941 Dredge began dumping.
 

0949 Encountered sand approximately 50 m short of the site. 
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0952	 Collected Event 9/Sample Set 1F water samples for organics, metals, and TSS 
along Standard Transect at M8. 

0956	 Dumping completed. 
,----, 

0957	 Collected Event 9/Sample Set 2H water samples for organics, metals, and TSS 
along Standard Transect at M8. 

1000	 Collected Event 9/Sample Set 3F water samples for organics, metals, and TSS 
along Standard Transect at M8. 

.._._...._...._.._.._.hh..H.... 

1003	 Collected Event 9/Sample Set 4F water samples for organics, metals, and TSS 
along Standard Transect at M8. Manhattan Island depars survey area. 

-------,--,----"	 mm_ 

1006	 Collected Event 9/Sample Set 5H water samples for organics, metals, and TSS 
along Standard Transect at M8. 

1011	 Collected Event 9/Sample Set 6H water samples for organics, metals, and TSS 
along Standard Transect at M8. 

1014	 Collected Event 9/Sample Set 7F water samples for organics, metals, and TSS 
along Standard Transect at M8. 

1023	 Collected Event 9/Sample Set 8H water samples for organics, metals, and TSS 
along Standard Transect at M8. 

1026	 Collected Event 9/Sample Set 9F water samples for organics, metals, and TSS 
along Standard Transect at M8. 

1040	 Running Figure 8 tracks for turbidity measurements at 2, 4, and 6 m. 
Turbidity between 3 and 15%. 

1101	 Sampler hit bottom. Scoop mud going into Station P1. System re-c1eaned. 

1136	 Collected Event 9 post-dump water samples for organics, metals and TSS at 
Station P1. Muddy sediments in organics sample. Cleaned with DCM and 
Mili-Q water, recalibrated. 

1149	 Collected Event 9 post-dump water samples for organics, metals and TSS at 
Station P2. 

1151	 Collected Event 9 post-dump water samples for organics, metals and TSS at
"' ~"I' 

Station P3. 
,kJ 

1154	 Depart site to return to HCM after pulling ADCP. Pumping system checked 

1300	 Anive HCM. Continued equipment maintenance.
I, 

2015 L Depart HCM for M8. 

2335	 Collected Event 10 pre-dump water samples for organics, metals and TSS at 
Station B 1. 

2338	 Collected Event 10 pre-dump water samples for organics, metals and TSS at
I 
I 
l'.	 Station B2. 
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2342 Collected Event 10 pre-dump water samples for organics, metals and TSS at 
Station B3.
 

2" ~ ~ , .. anhattan Island am ves at M8.
 

.-	 ~ .- . 16, 2000
 
0001 Dumping began.
 

0009	 Collected Event lO/Sample Set 1F water samples for organics, metals, and 

lJaa,uJ. ..a. r,
 

TSS along Standard Transect at M8. 

0015	 Collected Event lO/Sample Set 2H water samples for organics, metals, and 
TSS along Standard Transect at M8. 

0016	 Dumping ended. Manhattan Island depared. 

0020	 Collected Event lO/Sample Set 3F water samples¥ororganics, metals, and 
TSS along Standard Transect at M8. 

0025	 Collected Event lO/Sample Set 4F water samples for organics, metals, and 
TSS along Standard Transect at M8. 

0027	 Collected Event lO/Sample Set 5H water samples for organics, metals, and 
TSS along Standard Transect at M8. 

0031 Collected Event lO/Sample Set 6H water samples for organics, metals, and 
TSS along Standard Transect at M8. 

0035 Collected Event lO/Sample Set 7F water samples for organics, metals, and 
TSS along Standard Transect at M8. 

0042	 Collected Event lO/Sample Set 8H water samples for organics, metals, and 
TSS along Standard Transect at M8. 

0045	 Collected Event lO/Sample Set 9F water samples for organics, metals, and 
TSS along Standard Transect at M8. 

0120 Pump not working, tripping breakers. Cleaned and deployed. 

0133 Collected Event 10 post-dump water samples for organics, metals and TSS at 
Station P1. 

0136 Collected Event 10 post-dump water samples for organics, metals and TSS at 
Station P2. 

0140 Collected Event 10 post-dump water samples for organics, metals and TSS at 
Station P3. 

0305 Crew depared at HCM. 

1323 Depared HCM for cell M8. 

1403 Advised by the tugboat Little Joe that the Manhattan Island is not due in the 
survey area until 1600-1630. 
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1435 Moored at Pier 1 to await the barge. Pumping system decontaminated. 


1522 Departed PierI for survey area. 


1535 Arrved survey area. 


1543 Advised Manhattan Island estimated time of arrval at 1615. 


1610 System experienced weak flow. Corrective maintenance and calibration 

performed. 


1616 System deployed. 


1641 System flow stopped. System retrieved and fixed. 


1650 Manhattan Island set up on M19. Attempted to call dredge about setting up 

on M8, with no response. Attempted to call Bob Cuzzelli but his cell phone 
was turned off. 

1705	 Manhattan Island dumped at M19 instead of M8. Manhattan Island finished 

dumping at M8 and departs survey area. Manhattan Island did not respond to 

radio hails. 


1712	 Departed survey area for HrM 

1720	 Followed tugboat Little Joe to discuss with Bob Cuzzelli the just-completed 

dumping at M8. Mr. Cuzzelli indicated he did not realize that they were 

dumping at the wrong site. 


1824	 Arrved HCM. 

W edne.s.~~_y~_S-~pt~_~~~r-_~n~_~Qnn_____..____ ___.________..___.___________._._____________..______________ 

. 0730' Crew arrved. Equipment checks OK.
 
:.........._.........__...._. .............H.........._...._.._.._..........__.H.___............_....._H.....,.........._.._.........._.....H....H__..h..........H._......__........_......._...........H..__H.........._.
 

, 0820
 
,............................._.... .. ..........._...._....._.H._..............__.__..................... .. ............_...... .... .. .........................___......._.._...._....,............_.
 

L_.___~~? 1 Ente~_~~=.~~r..~~~...~~_~_~:~~~._:~~I.~~=~t.~~=~~~~.I.~~~I.~~~._._.____
 

0943 Collected Event 12 pre-dump water samples for organics, metals and TSS at 

'

Station B 1.
 

-0950 Collected Event 12 pre-dump water samples for organics, metals and TSS at 
Station B2., '


1"-'-Ü9S-¡ ! ...coiië-etedi3v-enti2-pre~dump.w-ate~..s~mpiësfõr.org-anics~-metais-a-;d'-TSS-ãt'----i
. .t Station B3.
- .- .- .- .,._..........__..._...........................__......___._..........___............w._......_......__.._._....._............_........_...__.............._..._.__......._...._._.___....__~,_...w....__.........~__...._.._._.~__......._._._._.._..u........w...w_..w......._....w_...._.._.ww_.._......
 

i 1010 I Manhattan Island arved at M8 to dump west to east.
¡.w..........._w....__......_.....L_...........~..._..__......._..._..__..._.w..............._.......w......_.._.....__._...._...._......._.w.._.............._.........._.._....._......___............w_......__................._.__....._....w._.~...._........_.._.._..........._........_..__..._._...._....-....w_...__...._....._._...._~
¡ 1025 ¡ Manhattan Island began dumping. ¡ 
I.,.._..............__...--.._._..._.......~_.._._.._......._.~..._.............___._.._.___...__....__....w_...._....._.._._....__...__.w._.._...........___..w.._._.........._..._w_._._..._.......__._._.._........_~.___..._w_...._..........~_........_......_......._.-...._..-...._...-.....~
 

! 1034 t Collected Event 12/Sample Set 1F water samples for organics, metals, and .
 

¡_____________._J_~~.~__~i-~~~._~~~~~~.=-~~~~~=~".:~.~_~:____..__._._____0-.__.______________._. 
1037 ! Little Joe moves to other side of Manhattan Island to help drop in reverse 

I direction. 
L.._....._...._.._..._......l._._........_.__...._._.......__........w._..._w.._....~....~_..___....._ww_...__...._
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1039 Collected Event 12/Sample Set 2H water samples for organics, metals, and 
TSS along Standard Transect at M8. 

1045 Collected Event 12/Sample Set 3F water samples for organics, metals, and 
TSS along Standard Transect at M8. 

1049 Collected Event 12/Sample Set 4F water samples for organics, metals, and 
TSS along Standard Transect at M8. 

1052 Dumping completed. 

1055 rnììpr rpc' Event 12/Sample Set 5H water samples for organics, metals, and 

TSS along Standard Transect at M8. 

1101 Collected Event 12/Sample Set 6H water samples for organics, metals, and 
TSS along Standard Transect at M8. 

1105 Collected Event 12/Sample Set 7F water samples for organics, metals, and 
TSS along Standard Transect at M8. 

1111 Collected Event 12/Sample Set 8H water samples for organics, metals, and 
TSS along Standard Transect at M8. 

1113 Collected Event 12/Sample Set 9F water samples for organics, metals, and 
TSS along Standard Transect at M8. 

1142 Complete Figure 8 runs. 

1153 Collected Event 12 post-dump water samples for organics, metals and TSS at 
Station Pl. 

1157 Collected Event 12 post-dump water samples for organics, metals and TSS at 
Station P2. 

1201 Collected Event 12 post-dump water samples for organics, metals and TSS at 
Station P3. 

1205 Retrieved equipment and departed for HCM 

1305 Arrved HCM. Demobilized. 

Thursda , S~p,t~n-_1!~r~.SL~Q9.9_.._.__.....__.._.............._..m_ ................._.._m._mm_.._.................m__..._.m....................._....._.___mm_........__........m....
0756 ¡ Depared HCM. I
....._....._HH.........__.......R.L..._~._._.._...__.H____.___.....__......_.....HM__________...............__.....__.._.....___._...._._._.....__.._.........._._.._._........_...H._...._.~..H..__._..__.m......_............_........H_HH..........,_...._........___....___........._...H_..__~
 

I 0900! On station for Event 13 post-dumping activities. System cleaned. !
 

1....Ö.9i4.'lEquipme;tdepioy-ed~.......-...-.--.........._...__.m._m..._...m.._.___.....__..._._.__._mm_..............._....._.'1
._..._.__.......___...............J.__........._.................m..._._........._..._.._...._..H._.....__...~_......__....._....._..._...._...............__...........;_......_.____.._._...__.._.........._......................._........._.........._.........................._..__......_._.-.._.._..""W_._.H......_.____...__....
 

I 0923 I Collected Event 13 post-dumping water samples for organics, metals and TSS I
! ! at Station 1F. : 
!..-0927rCoiïeëte-d.Event.l':fpo-st~-dumpiiIg-;ater-.sa-mpie.s.for'organic.s:.metaisãñd'fs~;;'i, ¡ at Station 2H. ' 
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0930 Collected Event 13 post-dumping water samples for organics, metals and TSS 
at Station 3F. 

0933 Collected Event 13 post-dumping water samples for organics, metals and TSS 
at Station 4F. 

0936 r, " . Event 13 post-dumping water samples for organics, metals and TSS 
at Station 5H. 

0939 Collected Event 13 post-dump water samples for organics, metals and TSS at 
Station 6H. 

0942	 Collected Event 13 post-dump water samples for organics, metals and TSS at 
Station 7F. 

0944	 Collected Event 13 post-dump water samples for organics, metals and TSS at 
Station 8H. 

0947 Collected Event 13 post-dump water samples for organics, metals and TSS at 
Station 9F.
 
M..........~_.....~........._............_......__..............._......m.....~...mmm.._....._...................-.- ..............._.................
..........h..._.-................_....­
..................._....................H.................._...h..h......_...._...........H......_................_.......
 

0950 Collected Event 13 post-dump water samples for organics, metals and TSS at 
Station 10H. 

I 1000	 Sampling completed. 

4. Survey Results 
Field sampling operations were successfully completed over a 23-day period during 
which 10 separate events at CAD cells M8 and M19 were sampled and 138 sample sets 
were collected (Table 5). One pre-capping event was sampled as a reference event to 
characterize baseline conditions prior to capping operations. One post-capping event was 
sampled to characterize post-dumping background conditions. Four capping events each 
at CAD cells M19 and M8 were sampled to characterize the extent of any resuspension of 
contaminate sediments caused by the capping operations. Equipment problems, primarily 
with the BOSS pump, were responsible for missing 3 additional capping events at cell 
M19. During the fourth cell M8 dumping event, sediments were actually dumped within 
cell M19. 

In situ hydrographic measurements of conductivity, temperature, depth, turbidity, and 
transmissometry were collected during transit between stations (as much as possible) and 
to follow the plume after daily capping operations were suspended. In most cases these 
hydrographic measurements were taken at a depth of 2 m from the sea bottom, and in 
some cases the measurements were made and one or more additional depths located at 2­
m increments above the bottom. During the survey, no apparent distinction in 
turbidity/transmissometry could be made between the resuspension plume and th~ ever-
present visible capping material plume. Apparently, considerable concentrations of fine 
particles in the capping sand were resuspended to produce a long-lasting and well-defined 
plume that spanned the entire depth of the water column. 

All field data (date, time, sampling coordinates, bathymetry, and sample depth) generated 
during this survey are presented in Appendix A. 
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Maps showing the actual sampling locations and transect lines between stations for each 
set of events conducted on each sampling day are presented in Appendix B. The transect 
lines are also color coded to indicate relative amount of turbidity. 

Table 5. Actual Numbers and Types Transects Occupied and Samples Collected during 
the Ca in Resus ension Surve in Boston Harbor, MA.
 

Number Numbers ana Types of Transects per .. . ...Total Numbers ofEvent Sam les
of Events 

Or ames Metals TSS
2 10 10 .10
9 ~ ~ ~

72 72 72
 
22 22 22
 
10 10 10 

12 138 138 138 
1 

5. Problems Experienced, Actions Taken, and 
Recommendations 

5.1. Schedule 
. Miscommunication between the captain and chief scientist resulted in a third missed 

disposal event at cell M19. The captain did not receive the departure message and did 
not report to the Aquamonitor at the appointed time. 

. Communications between the Aquamonitor and Manhatten Island (MI) were strained. 
The MI was reluctant to respond to our questions regarding disposal initiation, pattern 
of disposal, and time of arrval at the site. This made it very difficult to schedule 
operations and conduct them efficiently. 

. A miscommunication between the US. Army Corps of Engineers observer allowed a 
capping-material dump at M19 that should have occurred at M8. Because Battelle 
completed monitoring operations at cell M19 and was monitoring at cell M8, the trip 
was unproductive for the survey team aboard the Aquamonitor, and more importantly 
was a needless expenditure of EP A funds. 

5.2. Technical 

. All instruments worked well throughout the survey. However, the large coarse-


grained sand used as capping material severely wore the Teflon parts in the pump and 
slip ring assembly of the water sampling system. As a result, two disposal events at 
cell M19 were missed because repairs to the pumping system were necessary. 
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Appendix A 

Field Data for Samples 
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Table A-I. Field Data for Sam les 
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CAD0102C ICAD01 3Ð:\CAD01\CAD0101S.RAW !02C ,P1 -71.06'1 42.391 9.60 9/6/0012:28; 12.7\
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CADq1_g_4B ICAD01 ..?_():\ç,öi:O_!\gl\()01027. R.,Avi!o.4B JI31__u_,___~ 71.0S___ ~2,39' 8.~(),_ _9/6/g01.4:_1 S.___._ _ __12.?1 
ÇAi:2~94:çlCAi:g1 ___31D:\C¡\()()1\CA()0102ï'.FlI\VI_,().iC B1 -71.o.S 42.39' 10.81'1 _~l-6!D.0_14:24,_u 1a.S: 
CAD01 04DCA()()1__'_u. 1p:\CAD01\CAD01027-_FlAvi u04()__ B2u__ un..71.OS: 42.39: 14,03 916l201.4:J£_ . 17,Qí 

CAD0104E lCAp01_ ..,.. ...__?():\ÇAD91\C:I\()(),1_D.??:FlA'._0_4É__ _ jI32__.uc__~i,1.QS;__.,42':3,~'_ 14.96, 9/S/0Q.1il:,15,1a,?~


14:1S 16.7;CAD0104F ICAD01' 3'1D:\CAD01\CAD01027.RAW04F :B2 -71.0S' 42,39 1S.39 9/6/00
____.u____ ;__ ..uu._ ___ ~u _._ _ ,____'_ _,u__,,_.,_ .u___, m__u_ UU ___u,____ n_ no ---ï .._ _ ., _ _ .._ ....,__,._, _ ___ _ __ ____.. __ uu_ ________ __._____, _'______ __u.._
 

CAD01.Q_SO lÇ,ö()_01 .........._1.():\Ç,A_()o.l\ÇA()()10_2Z.R~'N_.g_so iB3_____ L_____~?1-'OS' 4_?-S,9__ 13.68 9!6/0Ql,!18; ......._ _1?.8i
 
'CADQ1 ()S1_1CAD01_?,();\ÇAi:01\ÇA()01 0_??,Fl_Avi_t()S1_ -71.0S _ 42.39 14.401 _~!?/()91.i:1~,. . ... _16._11 

6~6b~~~~--I~~~~~ .. .. ..._ ~_~~~~~6¿_Ii6Ä~b~~~~~~~~;'~:~-. . _. ._' ... ....._~~~_~~~¡- ... ;~:~t=.~~::i~.- ..__.,.:Z:~b~)¡~~~~.~=~.==~~Ij¡ 

:61~~~bif~~~âgL'.'-'- - '--'-_~;~~~~,Ä~~r~~6~-~¿~i;~t~1¿:;_.._.,.~=.~.-~.._--=i~:~~__.,':~~~-~~i:-=~:!t~~..:.--~~g_~:i~~~r=-'.::,~=~t~¡ 

~~~b~-¿~~---l~~~¿~-- ::-'d.~â~~§~~,b~~Ätti~~i~.~¡~:.l~:t='d~~d:'::_::':_¡::d~_=;L~:r:d:-~--.~i~~~;~=_.iL~~:=..~;~~~~_~~1i=:d_dd.-:i~~~l
 

14:2S; 13.2¡
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,CAD_Q! ;3()G_lgADg!__,____. . ...... ._1_,i:)C;A()-r1_\Ç,Ai:()~1()~!::B~IJ_:~()G____ .. -l~id- ._-i.1:Cll3L.___ 4?,;3g'._1()-l§l___.._9/! 0!()().?~1!:L___ 16.:3:
 

'GADg_1_3()i:_lg,Ai:Q.L__ ._ ___?,()~\Q~i:01_~G,Ai?()!QIS.§.E1,iIJ__1:3()()_iE31_____.._=i,:QIS;____,t?.:3§li.__!()_:§.zL... ._!lJ1.Cl¿()Q_z:.?()L.____.15,,tJ 
'CAD0130E íCAD01 3't:\CAD01\CAD01069.RAW '30E !B1_'-n~7,!:Ql3:... A?::3.!lJ.n___!(),;3IS, 9/10/007:20; 13,51 
'gA()Qi~QE:~~A()Qi-:J=J~:d1,ï:~\ÇAi:Qjd~gAï:2i9iS:BAyyJ~Qï:~_: -¡E3~__ .... . .........,___: 71.gl3L_____~?:3§l:____J()::3!l,~~d~ÒglQQ?~??L:dd_~__ .._1~:()!
 
!CAD01310 íCAD01_,___ 2D:\CAD01\CAD01069.RAW .310 __:E3:3_ nJ__m:7'!:()l3H__4?-,_~!lL__.1()'~13 9/10/00 7:23,_n_.!:3:~! 
ç:ADO!~ÜJ!gAíJ()i__n__"'d~:ï:-~çAD--1\QA-ï:Q1Q~!l:B-AYY-d¡31_i~_ __.lE3:3_.....___._ ._~i':Q~.__'!-':3§l__._!0-'!52,J~~:d~!O¿02~!~?~LJ-dd______~_:3:131 

.CAD01312 ICAD01 ..... lD:\CAD01\CAD01069.RAW '312... . ¡B2. ..' -7106 42.39; 14.451 9/10/007:28: 17.41
 

C~~~~f~~d~J1~¡~6~d-=d-J=:-=~I~~fi~r~~~~6~~:::~¡~~fi':J=i~FJJ~d1-d:~f~~,--=d:1f~~C--~d~~:-~¿L~:~:~~d~~~~~~:~t-.dJd~--:~~~-~t~~ 

'CAD01311~-':CAD01~-+ l' Ó~\CADO'1\'-CAD01073~RAW'31F-"-'T1F'--:------:71-.05:----42-,:3fr---1fÙ59!---- 9/1-0/00-a-:S1rn-----17:S1
.. -- ------~ - ---~ -----!-- - ------ --- - .. .. -- - - -- - --~ -:- -- -~ - , --...-------.-.-f-"...-.---.-.--....--..i.--.-..-..---.-..........-...."---.'!..-..-.-------...-.-.-.-!-.........---........-.-.-......._.._.__._..____m.._~.-..-_-.._---------..----.--..---­


1g~d~~~;~~i=fc~~;-.=(-==J~Jr~~g~~~i~¡t~~%i~~~~J~~i-==-~~ti~~=.=:I=:~--~g~~~C==~~~~~;L~ddj~~lir:=~d=~;i~~~~:i~~c=--=r=:ti:~i
ICAD01322 ICAD01: 1!D:\CAD01\CAD01073.RAW 1322 2H ; -71.051 42.39: 16,331 9/10/008:54:. 17.91
 

¡eiAi:Q!~~~J1ç,~QQi~J==~_~dd~I()j~QQ11E,A()-g~-~73.~~I~3~==i?tL~=-r=~idÜ?~Crdd~iÜ~d~dd~~i~~~Cd~r_r~!iQ;QQ=-iisL~dd.===Jia§l 
!CAD01324 ICAD01 1 3'D:\CAD01\CAD01073,RAW i324 12H ; -71.051 42,39. 16.45; 9/10/008:551 . 18.41

,--....-.-..-.-.--~--.----.------l..-..-......-....--~._..__..-""._-___~________;_.___...____..__.__._.._m_..___.._._._._.._...__.------:..-.-,-~..----.-----!""--------~----------------._-_..~---.-_..-_.--..m:.-..._.-._-.,,-....-.._..~-..-.-.---.-_--.:..---.----..---..-....---..-...........-.-..f
 

;G,Ai:()_!:gS___Ic:A-iQ1__n_L_..___1,p:\c:,A()gJ~ç,Ai:()!()X_3:RAvy__;3?§n____J:3f_____ ...L~7J..§___,t?__~¡-.--.1~:g-aJ_-.-~l-10l()Q-?-=513~-----__--____l~:.?I
 

GA()01326 iCAD01 'I. 2;D:\CAD01\CAD01073.RAW ;326 .í3F .. !. -7105, 42,39; 17.03: .9/10/008:58: ... 18.21
~ .. ....-..-.-.-.- -..--.-,-- -~--...-------------....-----... ....-.---- ~-.--_. -~_____~___.._____!~_...____.___ ~.- ..,- -. .---_...-- .-..-.--,---.----..-----.-. --.,~----~" -~-o --------..------- _._-_....-,..---.- _.._~--~-_..--__.._, 
:CAD01327!CAD01 ; ... . 3D:\CAD01\CAD01073.RAW ;327 . 13F ..1. -71,05i .. 42.39; 17.04: 9/10/008:59,. 18.3j
 

,ÇA-gQ13?~~dI~APg1~~~~ir_r~~.-'t~\CA~Q:i~:c:AQ~i()z~.BAyyJ~?~~=J~F'-=r:'JJ=dd;i~:~~L~Jji~i=-i§~~IJ=-=~9!iO¡29=~~Ùi=~r===i~ij 
!cAD0132C íCAD01; 2iD:\CAD01\CAD01074.RAW 132C !4F ! -7105' 42.391 15.74'1 9/10/009:11; 19,81
 

,çAQg~1~()=t~Ai:--1d-J~-~=_~~~j~:~oj"\~Qi()-i4~FIA~J~?ll~~=~.dl~ï:dd-=d~~_~LJid:9_sL=~-=!2:~~t=__=~5:§~r-=J__~iQ;gQ5~i?t=dd~~~dd'~~-~1~~~1 
,CAD0132E iCAD01; 1!:\CAD01\CAD01074.RAW :S2E i5H I -7105! . 42,39' 18.8 9/10/009:121 19.81
 
:CA-()0132F--1CA()01------........-.---2c()~\CAD01-\CA()01074:RAW"32F--i5H---..d-r----~71-.05'-----42~39r--1-8.49: ---9/1 O/OO.9~3~--.----19:81
 

-~~--~~~~~~-~~~~tf=d:0==J=ì~1~~~~s~~~:~1~tt~~~~3~E.r~=l~d~_d.~.==f=_~i~~t~=d=i~l~Edd:I~~_rd~:=:~I~~~-~~~t=~-=--~~-If:~l 
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CAD01332 D:\CAD01\CAD01074.RAIJ 42,39 9/10/009:26: 18.3:

CAD01333 3'D:\CAD01\CAD01074.RAW 42.39 9/10/009:27 17,5' 
CAD01334 1 
 p:\CAD01\CAD01074.RAW 42.39 9/10/009:213__ .n _18.6,
CAD01335 2't:\CAD01\CAD01074.RAW _335 42.39 9/10/009:28 19:9;
 
CAD01336_:?.i:\CAD()1~CAD01074.RAW '336 ___ _ ____n_ 42.39 9/10/009:29: 14.Z¡
 
.~I\DO_1.~37_c~ .1p:\ÇAPCll\CI\()()1()?~J3_1\1,_¡;337 ._.nm~~:~fJ___. m_9¿1_Q/90_fJ:?~ .__ _ 16:g
 
:CA()013:313_:QAD01_ _. __?i():\Cl\D01\CAD01.97t1:RAW338 -71_,()~L__tl?:3_fJfJl-()/()()_9:34, 15.:2j
 

CAD01~39_!ÇA_D01;3():.\GA()01\C~D010111:RAIf_ß39 -71.0_~L___1I?::?9fJl10/Cl()_9:35 n. ___1.9.fj' 
¡
 
, çl\()()_1. 3:31\ .lçA()() 1__.1 :Q:\GAD()1 \CJ\(j01ClZlI:RA"" _?3A__ _ __,____ -?1_. Cl5.L__ 42.39 9/ 10!()()fJ:;i() .. __ _ _ _Y'l:li¡


.~ 

:Cl\()Cll_~;3i:JGl\()01._ _ _ _ _ _~:():\Ç_AQ01\GA()01 074:R.A-"iJ_:3~I3__, _ __ -?1..015____ 42.39' __ __ fj!1Q!Q(: fjA1c___ _____1_fJ,O;
 

:CADO 13:3c;_.Ic:_AD_C)1m .______3P~\CJ\()0 1 \GJ\()() 
 1 074.RJ\I,_E~3C _~7"!'Cl~.___~2.3a. _ ___9l-1Ql-C)()a:ilL__. _ __.19,ai 
CADCl1:3~13 ... ¡c;A()Cll___._ __ _ .1_():\c;AP01\~J\l?0 19713:BA YJ_.348_ _ "'_ _. n ~?1_:_C)5_~2 '~l3 ._____ _ ___!:!1 O/O_Q.1 C):1il:_ ___ ___1_5:11 

l¿~6~i~~~~j~~~~_L:::.:-:-n--:~'~~~~¡6~~~~~~~~g~~~~-~~~§¡~. - .. . I - .. ~ ~~::_~~i:_____ :~:~: ._ _.__g;J~¡~~:t~~i;t_'--~~_:;~l 

Î	 
CADCl-l :3JlEl_jÇA()()1n_'_.._1 't :~ÇJ\g_Q1~c;A()C)1_0?8J3l\ 'NJ:3JlEl ___ __; __ - 71 ,05'1~2 .39'1 _.. _fJl-1()!ClCl _1_Q :_1.7:_ _JZ: §I 

ÇAD01_311~JÇA()Ql__. ____ 2():.\ç,ò()01\CAD01_0713:BA'N.34C ,. _~?1:0_!5:__ 42.39: 9/10/0010:17: 17.81
 
.t ~
 :Çl\D013~1)_ :Ç_AD01_3.o:\ÇAD01\GA()Cl10i'13:RAW34D . -71.05' 42.~a. __9/10/0()10:18:---19.s1 

'CAD0134E iCAD01-'- 1 D:\CAD01\CAD01 078.RAW :34E --I-~i1-.0El 42.39: 9/101001'0:1-9:---'16.81
 
,­

CAD0134FTcAD01 : n2!O:\CAIJ01\CAD01078.RAW -S4Fn __ .. _ .__~71.06 -----, -, 42.3-9:- . -9/1Q/OQjÖ::,2.Q,.n ---1i?1
~ 

l	 CAD01~_~o:JCAD01 -,'_ n:j'~:\G-ÄiJO:1\c:~_DO_107S:,R/l0.3so -71 .06_ 42.39 n __ ~1 CL/()CL _10:21 18.E?) 
CADQ"!:371.ìCti()Ol___1 p:~Çti()01\c:A(j01_09:3:Rl\I,.:371 _ __-71-0§. .__Jl2,39_ 9/1()/QO.23:1 ?._ 15.:_1J 
GAD01_:37:3__:ÇADQ1 ._._:2D:~C;ADQ1~GAD01093,Rti'N_.:373 -71.05. 42.39 ... .. n _91.1 0/Q0.2_3:1T_ _ . .... ~!5:0¡ 
CAD01_:3Z5 .¡ÇAD()1__ ......:3;(:\CAD01\CA()010fJ?RAW 75 __~71,QS. .._u~g'_:39 .fJ!~()/Cl0:2~:1.71.8:Si
 

.c:AD()13761GAl)01__nnn____1)p:\c:AD01_\çA(j0.1QfJ3.RAW . J~_ n_-nQ15L___A?~9:_!3!~()/O()23:1!:n__. _m. .17:;3
 
CA(jQ13I.8 n;Q,ò(l01 n 2 ():\c;A()01 \CA()Cl_1093.RAW 78 -71.Q5:__~42.39' 9/10/00 23: 19:. . . 19.11
 

~	 :CAD01379 ¡CAD01 3D:\CAD01\CAD01093.RAW 79 -7105: 42,39'9/10/0023:20:--n-19.81~ - --.. 'n_ - .u._ r...------ -- - ._.._.....u_.... ..._: mn - - - - n - - __ - _________.____ __.._ - m_ ___ __ - - ________ U_ _____.uu¡ 
ã CAD01:37,A_Jc:_APQ1 . _1,i::~G,A()()1\CA()()1()9~:R.A'l .7,ò ._n._.____.___~?.1:()~._ .__4~::39L 9/10/0023:21: 16.9! 

Ç-,~D01~7G_Jc;.A()Q1u_'__ .._~i(j:,,-c,A()_Q1~Ç,òg()lCl_9:3:_Fl.AW 37C :B3 .'.. ~ 71.06 .... 42.39:9¡1C;!gO__?~:i2r~~-_-=:-__1i1-j
 

c;ADCl1~7()nIÇH)01__..,........... ._u___:3:i::\CA()Q1\ç:,AI)() 1()_9~:RJ\~m_iD n-'---IB3 ....- --i- -:7"1.061 .- - -42.3919/1Q/OQ_:2:3:~:3L_____......_.1_13::3i
 

Ç,òDCl1_3~OJÇA()Cl1__ _,___~r::~GA()Q.1\c:_AD() 11 01- FlAI,. fJO-¡f~:::---I::-~t~-:~:C~:j~:~~r 9/11/00 1: 13'1 16.91
 

'~¡g~;_~~~_16~g~_t:"-'-"'--~+6~~Ä~~~â~~~i~~~~~~¡~~ _:.i. _. _j1F__ ..-71.015_ 42.39 .... ....=~;:~;~-~~~~~.;L..~_~-:~=:.u~~:~lr 
CAD01394 !CAD01m.Y():'-GAD01~ÇA()Cl11Q1,RAW 94 i2H__-!1-05, ______4?::3~:.nJll1!!00_ !_:1_~,_______!l''l'! 

Ä _~ CAD_O!:3fJ?_ jC;_J\()01__., ....... _ ....?:O.:\C¡\P01_\CAI:Cl11() 1:R.'i,'J,:?!36J?I:_ .~71:QS'__m42.38' ...... W_1.!QCl!:.1E?___u__1A.5J 
E 

CAD0.1:3fJZ._¡ÇA()O 1 ...:3il):'-C,òD01 \ÇAPQ11 01 . RA 'll~fJ7,_ .lr3?HF--- ___L____~.?1_:015.______~?:;3l3: ...___fJ!11l0()l:1.7L___ ...... ___1_:3:S!r.	 çA()0J.~fJl'.lc:,ò()Q1_1P:\C.A()01\CAI:Cl1!()1J1A,Nß98í_nu __ _-71.Q5:___4_2.39' tl1110.Q1:1 fJ: _____ ........_1u~:~1

L	 CAD0139A ICAD01 2:D:\CAD01\CAD01101.RAW :39A ¡3F -7105: 42.39; 9/11/001:19: 13.81 

V' ¡~¡~~~~~j~~~~f~_E'_=:.::.:_~.~~~~~~~~~i~~liti~~~J~~~-'_~:J~~_=-_:::=~i=:_-~j~:~:~~-::::~~:~~;::_u:__:I~:_~~j::--::_'~B~~.t~ii=~=~~~JI~¡ 
i CAD013AO ICAD01 'I 2:D:\CAD01\CAD01102.RAW i3AO j4F i -7105; 42.39: 15.06i 9/11/001:21i 18.5!
L 

lCADo1-3A 1 --1CAIJ01----~-------3n~\cAD01\CA()01-1-02.RAw--'3A1---.-.....-.14F------T---=71:0Si'....---42-:39r-----1S:42'------9/11-i001~22r------18.81
 

!ëAIJ013A2-iCAD01-u-i--u--1:D~ADÖ1\CAD01102:RAw---:3A2..---lsH---------!----- ~71:05.u----42:39r---.1-5.2o.-m.-9/1-1/0()1~26f--.--.-----19:01- -.--.'---.-m-----ur--...-m.. ..m_u ',_'_ __ __, __ _u._....____ _ .__.u..__m___ _ ,.u__ ._____u_'m__u._' _ ___ _.___ _n'__'_' __,__._._______ u.u____..._.._.-,,. u__. ______..._m_ _._u.___u___.__ 'n_n__. .____. ------ _____om _ _i-___ _.__.__m__¡ 

'CAD013A4 iCAD01: 2D:\CAD01\CAD01102.RAW :3A4 15H i -7105: 42,39: 16.79'1 9/11/001:27! 18.7
. ._... ..._ .__.._._._.._.~L_._.____~..__~__.._.__..._.__.._._,..._..._.._._.__~_.__.. ..___._" _."__._____ ._"____.______"__.__.~ _._.___..._..-l.__.__...~....~__.___..~....,.....__~....._..__..._.___.~__.___.._.__._._..~______.___.._.______..._______ .____.___ __..____..~______._.__~_ _..._1
i
f. ~ 

cc;_¡\()01~A§_ iCAD01. 31o:\CAD01\CAD01102.RAW '3A5 i5H : -7105: 42.39 16.43: 9/11/001:27; 18.41


~Ä~~::if~~I=J=~:~¡~t:~~~~-=j==~=~~!f~__=ji 

r"	 CAD013A9 iCAD01 i 3:D:\CAD01\CAD01102.RAW '3A9 16H i -7105' 42.391 15.47: 9/11/001:311 16.61 
'CADO~l3AA-rCAD01-----'----- ..--'1:D:\CAD01\CAD01-102. RAW--E3AA..-----TiF--.-n.-r--u--:7"1:0S:-----42.'39'-----1S:-S2r----g/11/oo"13r-------16:81
 

_\	 _g-AD9.1~~g-1~Q9:id:=:.~---~fg~\CADO'1\Ç~_g()_Ü ()~=RA\Y:îjAC _:~__1?E::_----'--.-7l:Q~.~=~~gi§L:~_is~~C~~§Ò~~Qdii~j_~C~~:=:ji?J 

:CAD013.A() ICAD01. 3lD:\CAD01\CAD01102.RAW :3AD 17F i -7105: 42.39. 10.11 9/11/00 1 :34: 14.0:
: .... . '. .., .----..-.-----.--:----'---..--.... _....:-..--......-......._.....-....-._.-.....-..-.-_....-. ..-.._.... .......--.. _.-.... ...-..,..-..-...-............---.......i-------..--.-.....-..-.--T---...-.. ..-.-..-.---.- --------~--------..-~------ ..-..----..-.-.-..-.-..-...-..---;~-----.-.----.---.- -..j

GAD013BO iCAD01. 1:D:\CAD01\CAD01102.RAW ,3BO i8H i -7105: 42.39: 11.34 9/11/001:39' 13.71
 
CAD013-B2-EÃ:~01__dJ:::__ ._?'P~Ç~~01\CAD()'i 02:RAwj~E3i....-....l?~_d-=d~d~:---.=71.q~1:~:_::i?:~~:__d___jiisj__:::::~!ii!~ëï:i40C___d.___ . :i7:~ 
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cAD013B3IcADQ1_ 3D:\CAD01\CAD01102..RAW3B3 i8H -nos 42.39 14.23 9/11/00 1 :41' 17,4
 

,OS 42,39 14.61 9/11/001:41' 17,2
CAD013B4 iCAD01 1D:\CAD01\CAD01102.RAW ,3B4 i9F -71
............__._.___ _.mn____
 

CAD013B(3ÎÇAi:O_1.?.i:~GAD01\Ç,A()0110?.Fl,A\¡ '3B6 19F -nos 42.39 14.98 9/11/001:42 17,.1,
 
CAD013B! IGA()QL_~'i::\ÇAD01\ÇA()01102'FlA\3B7 19Fd__ -nos 42,39 14,1~____ ~11/QQ_1:il?_ "....1§,?1 
CADO_13C9 ICADQ11D,\CAD0:1\ÇAD(j1108:Fl_,AW3C9 IP1-!1_,0£¡,__ 42.38 10.30i _9!:111()Q_?:2S: 13.Sj
 
CA()01~Çi:__Ic.AD01 __~i:~\ÇADg1~ÇA-()l1Q~,FlAW :~c.El. ip1 -71.0S'I 42.39, __1il.QQ_ __9/11l0_CL2:?SL 13.S'
 

CA()O_1~Çi:_JÇ,Ai:()~_ .. 1 3i::\ÇA()()l\Ç,AD())1Q~:FlA 'l_3CD .JF'1__ ._. ._-i,1.0S:_4_2..3_?, 8.98 ._9(11/002:27_ ...1§.()
 

'c:A()()1il()s_lçAi:Q1 ..1():\ÇA.ig1~C,6Q()11?S,FlAW40S . .. . JEll_ -71.0S1 -4?:~~d_ 10.34 ...~l'?Qg_?i:3.S_: 14.71 
C_Ai:().!_4Q§_jç_,Ai:()!__L_____?:():\CADQ1~Ç,Ai:OJl_?8. RAW :406 _ .___ili:_!____._+__~!1:()£¡~_____42.39i . __.!:I.-4~I___9!L2£Q.0__?_1_:_~sf_______1_4:?1 

CAi:Cl104Q7JÇ,ADO_1___._______~,():\G,ADg1\C_A()01~_?~:RA\¡_,o4()7 B1 ,-71.0S. __04_?:.39: 8.6S'I_gt:1gl()()_?1:_~S¡_ 1il:i¡
 

c:Ai:_Qlil()~_¡çAi:():i____,_______i,i::~G,6()O 1~C:,6i:OJ_1_?~..BJ\~_ :408 - __ -_dlê?dd~---'+-----~!_1:Q.S____. 42.39 1S :()~.__~/lgl(jO?1::3§.__ 1-r:~;
 

ICADQ14g~__IQA-()Cl1_-c______?_p:_~c:Ai:Cl_~_\c:ADO 111.8.: BA'N__.il09 ... . ì~? ....... _ __+__~"7_1:_QSL______4?39' . ___1s-~()L__.9jl_gl()g_?:1:_3."7_-- . ______1f3,§l~
 

_c:,A()QlilQ,A_jc:,A()()-i___.___~.()_:\ç,Ai:Q_1_\c:Ai:()1l?_l..Fl,A\¡_J4()_,A_. ..... .. Ji:?~_ ... __:._~i,1..Q.S,__ 42 .~~.__~_S:0404._n_~!1gl00 ?-i:~!.._ 1~0! 

Ic:Ai:()104()Ellç.A().Q_1___~ 1 iD :\c:,Ai:Q!'c:ApO_11?~:fi,6\¡_._40_El______lEl~__ ___L_____~!:1_:()§L_n____4?..~~L_..__~?8___§ll1_glQQ?_!:.3~________1(3:"71

'ICAD0140C ICAD01: 2iD:\CAD01\CAD01128.RAW '40C IB3 ,-71.06 42,39: 10.18' 9/12/0021:39 16.31
 
-CADo14oo.lcADo1---+----.-3'D;\CAD01-\CAD01128..RAW--¿O0 _-Jaadd --,.--~71.06'-n.-¿2:39¡_-.-1-O-01----9/12/002.1-:-39¡-----.14.-61 

~~rf,fl~tL~~~:~:~~..-::Ë=---:;:1~~t~.~~~=~~~~=:t~~ 
C:J\DO_!041?_!9.o()()L__. _____~!i::\c:l\i:01_\Ç,A()_011~1:_Fl_,A1N '41 a _ .J1 F - !1:QS¡ .. '42:.3'§,._ ......1S..a~_ . 9/1 glOO??_:!_ 18.~¡
 

. C,Ai:01A1~_Ic:A-()gl _ ... ..1!i::\C:,Ap()!\QJ\().0_l13.!:B,A\¡..;!1~____!21:l-. .. __. _. ..__~?1: os: _ 4?':3~: .. ..1_!).911__ll!1gl()()_??:1_T _JZ,71 
:CA()()l041_J\_~c:AP01_._~___?,(:~c:A()Ql\C:l\i:Q1_1:3l:BA\¡_!_41l\_ _ __?i;____ -71.0S' 42.39'1 16.24 9/12/0022:17: 18.31 
,CADO 141 B_Jc:l\DO 1 _._____~I():\c:Ai:01 \CA()()1l3.!:FlA\¡141 B___.J?i;___:d-.d~?1-,O§d_~d_04?39' - .1~~?~d-~~9ii?!()_(i-i?;ji__~.1i~1 

'c:A()91041c:_JQA()()1__L___ml.i:\C:J\i:Q1\Q,6()0.11~~,RJ\YI__:_41Q ... 13f=._.. ..... _~___i'.1-'ClS ..A?::39d 1S:QZ. .._ .~11?1QO??:?Q___ ...1"7_:tll 
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Survey Tracks CAD Cell M19, Boston Harbor, MA 
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Water Surface
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Water Surface
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Survey Tracks CAD Cell M8, Boston Harbor, MA
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Water Surface



200m

On"ro.744W

200m

071'03_744W

IC .J

l
¡

¡

M8

100m M18

i
..

i-

;:, LU~ lö.
Track Key ~ 8e8m Attenuation An

Figure B-22. Survey Track Post run 5 CAD Cell M8

¡

M8

100m M18

fl
~

..
i-

Key 1m

Figure B-23. Survey Track Pre run 6 CAD Cell M8

'I
..

J i
200 m

,1. i
200 m

071 "02.830W

071 "02.830W



042'23_263'N

21: - -f-

M8

100 m

071 "03.725W 3. 10.5 18.
Track Key - 8eam Attenuation 1m

071 "03265W
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Appendix C
 
TSS values based on Beam Attenuation
 

CODE SamplelD STATION DEPTH 

102D P2 12 

1050 83 13.7 

1053 P1 15.4 

1021 81 8.8 

104D 82 14 

102A P1 9.7 

104A 81 7.5 

1027 83 12.7 

1056 P2 11.3 

1024 82 12.7 

1282 83 10.5 

12EC P1 10.8 

12AF 82 15 

12D2 6H 14.7 

12F4 P2 13.6 

12CF 5H 14.2 

12C6 3F 15.7 

12FO P3 13.6 

128F 1F 16.6 

12EO 9F 13.5 

120C 8H 7.6 

12C3 2H 11.9 

12CC 4F 8.7 

TSS 
2.73 
3.07 
3.65 

4.475 
2.585 

2.93 
2.165 

2.47 
2.46 

3.175 
3.25 
3.86 

2 
2.19 

2.575 
2.62 

3.545 
4.175 

2.45 
2.37 

3.435 
3,79 
9.01 

9.185 
5.315 

5.13 
114.44 

113.675 
9.085 

8.93 
39.11 
40.82 

119.975 
125.24 

9.74 
9.175 

118.105 
126.695 

45.3 
47.845 
21.415 

21.5 
96.275 

94.08 
68.555 
74.555 
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SurveylD GODE SamplelD STATION DEPTH TSS 
GADO 12AG B1 12.8 4.44 
GADO 4.685 
GADO 12D6 7F 8.1 14,395 
GADO 14.155 
GADO 133A 9F 16.4 15.305 
GADO 17.86 
GADO 134E P3 12.4 13.695 
GADO 14.345 
GADO 1331 6H 16.6 11 .835 

GADO 12.32 
GADO 137A B3 14.9 3.055 
GADO 3.73 
GADO 1371 B1 14.1 4.09 
GADO 4.085 
GADO 1312 B2 14.5 16.13 
GADO 16.43 
GADO 1334 7F 15.9 27.255 
GADO 28.525 
GADO 130G B1 10.9 13.86 
GADO 14.09 
GADO 1325 3F 16.1 35.115 
GADO 35.145 
GADO 1376 B2 17 3.93 
GADO 3.695 
GADO 1337 8H 15.8 15.29 
GADO 15.64 
GADO 134B P2 16.5 7.785 
GADO 8.12 
GADO 131 F 1 F 15.6 22.9 
GADO 25.815 
GADO 132E 5H 18.5 34.665 
GADO 36.52 
GADO 1348 P1 12 11.29 
GADO 11 .795 
GADO 130F B3 10.4 14.235 
GADO 14.95 
GADO 132B 4F 15.7 41.625 
GADO 42.7 
GADO 1322 2H 16.3 25.545 
GADO 25.67 
GADO 13A6 6H 15.9 8.24 
GADO 8.78 
GADO 13G9 P1 10.3 5.45 
GADO 6.275 
GADO 13AA 7F 15.5 9.255 
GADO 9.66 
GADO 139F 4F 16.3 30.805 
GADO 32.83 
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SurveylD GODE SamplelD STATION DEPTH TSS 
GADO 1480 2H 14.2 68.96 
GADO 72.675 
GADO 147D 1 F 14.9 102.96 
GADO 102.37 
GADO 1483 3F 14.5 91 .41 

GADO 96.895 
GADO 149D P1 12.2 9.145 
GADO 9.315 
GADO 1495 9F 13.7 12.865 
GADO 13.055 
GADO 14A3 P3 9.5 7.76 
GADO 8.09 
GADO 146G B2 15.4 8.05 
GADO 6.36 
GADO 146F B3 10.6 4.2 
GADO 3.93 
GADO 1469 B1 11.4 3.32 
GADO 3.68 
GADO 1492 8H 14.4 24.945 
GADO 23.725 
GADO 148F 7F 9.8 16.11 
GADO 16.425 
GADO 148G 6H 12.5 24.82 
GADO 26.365 
GADO 154F 9F 15.9 5.58 
GADO 5.635 
GADO 1538 2H 16.3 26.95 
GADO 27.2 
GADO 153B 3F 16.5 19.82 
GADO 21.545 
GADO 1514 P2 16.3 4.845 
GADO 4.75 
GADO 1526 B2 16.6 4.065 
GADO 5.165 
GADO 14ED 7F 15.3 12.135 
GADO 11.795 
GADO 1544 6H 15.7 6.47 
GADO 8.65 
GADO 153E 4F 17.3 7.075 
GADO 7.675 
GADO 1534 1F 17.2 189.225 
GADO 194.245 
GADO 1511 P1 13.2 4.615 
GADO 5.44 
GADO 14EA 6H 15.3 30.12 
GADO 30.64 
GADO 14E4 4F 15.6 29.115 
GADO 31.885 
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SurveylD GODE SamplelD STATION DEPTH TSS 
GADO 14E7 5H 14.2 38.305 
GADO 37.955 
GADO 14DE 3F 14.2 36.45 
GADO 35.495 
GADO 14DB 2H 15.2 38.1 
GADO 37.055 
GADO 14F3 8H 13 2.73 

i GADO 3.135 
! 

't GADO 14D4 1 F 15.4 51.845 
GADO 52.12 
GADO 14G5 B3 12.9 2.31 
GADO 2.67 
GADO 154G 8H 13.5 4.565 
GADO 4.995 
GADO 14BF B3 10.9 2.85 
GADO 2.875 

.t­
i. GADO 14G2 B2 10.9 3.09 
~ 
f~
'i~-~ GADO 3.29 

GADO 1529 B3 10.2 5.25 
GADO 7.815 
GADO 151A P3 14.5 5.055 
GADO 4.66 
GADO 14F6 9F 15.1 10.72 
GADO 11 .285 

GADO 1547 7F 17.3 5.765 
GADO 5.965 
GADO 1523 B1 11.8 5.185 
GADO 5.165 
GADO 1541 5H 16.9 9.515 
GADO 10.36 
GADO 155E P1 10.7 4.155 
GADO 4.44 
GADO 1564 P3 10.8 3.805 
GADO 4.295 
GADO 1561 P2 16.7 3.225 
GADO 3.585 
GADO 15G2 1F 13.1 50.515 

f 
GADO 

GADO 15G5 2H 13.9 
46.855 

8.945 
L~ GADO 9.235 

GADO 15DF 9F 14.3 10.205 
GADO 11.26 

L. GADO 15AB B1 13.1 3.89 

i ' GADO 4.6 

L GADO 15GB 3F 13.4 24.34 
L 
i GADO 26.15 

GADO 15GE 4F 14.1 35.355 
GADO 37.17 
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SurveylD GODE SamplelD STATION DEPTH TSS 
GADa 15D1 5H 13 12.635 
GADa 14.115 
GADa 15D4 6H 13.8 15.435 
GADa 15.695 
GADa 15EF P1 11.1 4.45 
GADa 4.51 

GADa 15F2 P2 14 4.31 

GADa 4.255 
GADa 15BO B2 14 4.04 
GADa 4.565 
GADa 15B3 B3 10.3 1.975 
GADa 2.135 
GADa 15D7 7F 14.5 11.575 
GADa 12.345 
GADa 15DG 8H 9.3 9.575 
GADa 10.385 
GADa 15F5 P3 11.9 2.79 
GADa 2.935 
GADa 1610 1 F 12.4 4.25 
GADa 4.035 
GADa 1613 2H 14.5 3.525 
GADa 3.695 
GADa 1616 3F 13.5 3.29 
GADa 3.66 
GADa 1619 4F 16.7 3.175 
GADa 3.39 
GADa 161G 5H 10.7 2.255 
GADa 2.525 
GADa 1620 6H 10.7 2.97 
GADa 3.38 
GADa 1623 7F 15.5 2.24 
GADa 2.105 
GADa 1626 8H 15.1 2.43 
GADa 2.495 
GADa 1629 9F 15.8 3.865 
GADa 3.76 
GADa 162G 10H 10.2 1.59 

1.56 
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APPENDIX B 

CHAIN OF CUSTODY FORMS 

EPA/540/R-05/014

Evaluation of Sediment Agitation and
  Mixing into the Surrounding Water
   Column from Capping Activities -
                 Boston Harbor 
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Ag, Se Ag, Se

---T----r-r --- -" --r--
.-.--11--1 I r- ---1

~;::::~i I ~;::::~:: T----i r---I.-- .... ----I .

AS~:~,S~d, i AS~:~,S~d: i ...--r---T-T-i-.--- i-
Cr, Pb, Hg, Cr, Pb, Hg, :
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd'1---
Cr, Pb. Hg, Cr, Pb, Hg,
Ag. Se Ag, Se

RCRA Metals

-1

I

-1

-l

RCRA Metals

RCRA Metals

CP-;:~t:~~~__r- ~~~riany Daterrimc

Relinquished by:

Received by: ....k;a~~1'-__--
Relinquished by:

Received by:

---------- V_. /J? ¡)(X-~if---..
/1 /1--"1

¿":t./-l r/ J;?/1.' -r-

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC, The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AO(Aqueous) AR(Alr) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Uler V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



-,-~,---~~¡II ~'''?'

Billing Information:
Balleile

505 King Avenue

CHAIN-OF-CUSTODY RECORD

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 2 i Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406

Client:
Ballelle Memorial Instìute
505 King Avenue

Page:
3 of 5

WorkOrder : BMI00092242

Report Due By : 5:00 PM On: 06-0ct-OO... ,.. .. .~

Company Phone/Fax Secondary Phone/Fax
. TEL: (614) 424-7358 . TEL: (614) 424-3723
! FAX: (614) 424-3667 ¡FAX: (614) 424-3667
L _____.___ _____. ___ __. ___ __ . .! ______m_______._______ ---
Job: MWRA Harbor and Outfall Monitoring Program

PO : Client's COC #: none
Columbus, OH 43201

Report Attention: Jennifer Ickes

EDD Required: Yes

Sampled by : Client

Cooler Temp: i 2 °C 22-Sep-OO

OC Level: S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha Client Collection No. of Bottles
Sample 10 Sample 10 Matrix Date ORG SUB TAT PWS #
. BMIÒÒ092242-14A I CAÕ013AAMMj AQ r-09/11ïOö.-¡nu -Õ- -i--1--. 1 01 :33 I ...
BM100092242-15A CAD013BOMM AQ 09/11/00 0 1 101 01 :39
'BMiei0092242-16AI CAD013B4MM i-I 09/11/00 r-õ-~1 I I 01 :41, I - I' .. i
BMï.öõë:g2242-1iAi-D013C9MM I AO 109/11/0õ'TI 1 02:25 ¡
6Miööëi92242-18ÄTÃD015ABMM rAl 09/201ÕÕ !.1 1 I . 09:43!
BMiaO-Ô92242-19ÄT CAD015BOMM i- 09/20100- T'

I 1 i . i 0~50

-õ--T
0..-T----.--
a-.~---

,BMI00092242-20A CAD015B3MM AQ 09/20100 01 09:53
Comments: No security seals, real and blue ice melted. Contract No. S274

~_.. --~Signature_._--_.- ..
Relinquished by:

---:~-~:::._=-¡;:;U&tl/;¿yReceived by:

, Relinqii!shed by:

Received by:

2DD_8 MERCURY --------------...-.1. -

Requested Tests

_T=. _ T-__u_-1-- -t----- _ I

I

Sample Remarks

RCRA Melals

RCRA Metals

RCRA Metals

RCRA Metals

RCRA Metals

RCRA Metals

RCRA Metals

Datcrrinie

9/Z2/ûO fcJ

_ u_1

-I

--I
uuO -1

n ---1

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made, Hazardous samples wil be returned to client or disposed of at client expense,

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabiliy of the laboratory is limited to the amount paid for the report.

Matrix Type: AO(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bollie Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg.
Ag, Se Ag, Se

As, Be, ûl I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd, T-.-----.---i--l-------u
Cr, Pb, Hg, Cr, Pb, Hg, - I I I I
Ag, Se Ag, Se

As, Be, Cd, 

\ As, Be, Cd, 1- --.------T I I I rCr, Pb, Hg, Cr, Pb, Hg, I
Ag, Se Ag, Se

As, Be, Cd, i As. Be, Cd, i
Cr, Pb, Hg, Cr, Pb, Hg,

Ag, Se Ag, Se -

-T-lI I r---i--
i-----i--- ---

i
u1

c---------Print Name
...,.. ..... ....".....-

~ _0__0_._
Company- ._---_..-.

/Ç/ /P7 t!~äi__o___ 42/11. '-
-L., L....



Billing Information:
Battelle
505 King Avenue

CHAIN-OF-CUSTODY RECORD

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406

Page:
4 of 5

WorkOrder : BMI00092242

Client:
Battelle Memoriallnstilule
505 King Avenue EDD Required: Yes

Report Due By : 5:00 PM On: 06-0ct-00

Columbus, OH 43201

Report Atlention : Jennifer Ickes

Company Phone/Fax -1 i.- - S~cöndary PhöneïFa; ..-1
TEL: (614) 424-7358 i -lTEL: (614) 424-3723 i
FAX:~~14)..~~-3667 __J .~.t~~..__i~1!)_~_~~_-:3_~6.!._._J
Job: MWRA Harbor and Outfall Monitoring Program
PO : Client's COC #: none

Sampled by : Client

Cooler Temp: i 2°C 22-Sep-OO

QC Level: S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Client Collection No. of Bottles
Sample ID Matrix Date ORG SUB TAT PWS #
CAD015C2MM IA 09126/00-1' 0 1 101 I ..- I 10:34

: BM100092242-22A CAD015C5MM AQ 09/20/001 10:38 i
8MiaOa92242-23Ãl CAD015CBMMI AQ ro:zi:/oo -1 ....~r-.i 1 10:45 : . I . I I
! Bt,.,I-cöo92242:24ArCAD015CEMMI AQ I 09/20ïaò - í -~-T---! 1 - 10:49; - I . I.. i
. BMIÒriri92242=i5ÃTcÄÕ015D1MMi20iëö. a-l1O--....,i 1P I . ... I 10:54 - I . - I
- BMIOÖ092Û2-26Ä1CÃD015D4MM I AQ r ogí2õiõo Ö----i--"1--- I 1 11 :01 I I
BM100092242-27A CAD015D7MM AQ 09/20/001 11 :05

Requested Tests
200_8 M ERCURVr---- .=R------i--- i----- -=1-- ----:

-j---------- -- - - ---- -
As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg, ¡
Ag. Se Ag. Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
_ Cr, Pb, Hg, Cr, Pb, Hg,

Ag, Se Ag, Se

As, Be, Cd, I As, Be. Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd" As. Be, Cd, -1'-- - --
Cr, Pb, Hg, Cr, Pb, Hg, I
Ag, Se Ag, Se

As, Be, Cd I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb. Hg, Cr, Pb, Hg,
Ag, Se Ag. Se

Alpha
Sample m
. BMIOÖ092i42-21~

1---1
i

-----T-._-T-----I--i-ii---I I
-T--r------ - i

. "-1 i---T-..-T-' -. i
o

Comments: No security seals, real and blue ice melted, Contract No. S274

c---- --JSignature
--,...' .._-,- r~~~P~int Na~~_.__.__.L_._~o_~~~~y.

Relinquìshed by:

~.-- ~/)7 ~-~-- ....-gJ¿J1-Received by: ----~--~.-=~:-~ú;k~___.__._
Helinquished by:

Heeeived by:

Sample Remarks

RCRA Metals

RCRA Metals

RCRA Metals

RCRA Metals

RCRA Metals

RCRA Metals

RCRA Metals

Date!lme

9/i2/u\ /oDJ

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC, The liabilty of the laboratory is limited to the amount paid for the report,

Matrix Type: AQ(Aqueous) AR(Alr) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) BoUie Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plaslic OT-Other



_~1

Billing Information:
Battelle
505 King Avenue

CHAIN-OF-CUSTODY RECORD Page:
5 of 5

Alpha Analytical, Inc.
255 Glendale A venue, Suite 2 i Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406

WorkOrder : BMI00092242

Columbus, OH 43201

Report Attention: Jennifer Ickes

: - Company Phone/Fax ' !" SecOndary ¡:'tione/Fax--- - -"1

\ TEL: (614) 424-7358 i ! TEL: (614) 424-3723
L£~_~_ _~~_4) 42~~~"~"??_. _._____J l-r_~~~!~~~-3667
Job: MWRA Harbor and Outfall Monitoring Program

PO : Client's COC #: none

Report Due By : 5:00 PM On: 06-0ct-00Client:
Battelle Memorial Instiute
505 King Avenue EDD Required: Yes

Sampled by : Client

Cooler Temp: 12°C 22-Scp-OO

= Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha Clle:------------C~~~ction No. of Bottles - --.---~200~8-l-ERe;tRY ~ ReauesteFd !:~t~t=~-=~"- ~~--~~~~---..

:~arXÓ~~~~-242-28A-.I~~£:~~;~CMM1~6r-i¡\g~2~~0 -rO~G I S~B_ i!~¡-rP~S # As,Be,ed:¡ ,¡"Ot - --- -- -- -

I 1 I 11'10 er, Pb, Hg, er, Pb, Hg,. Ag, Se Ag, Se
i BM100092242-29A CAD015DFMM 09/20/00 As, Be, Cd, 

I As, Be, Cd,i 1 11'12 er, Pb, Hg, er, Pb, Hg,. Ag, Se Ag. Se
I Bt.xIOÓÖ92242-30A1 CAD015EFMM-rAãT09/20/00 As, Be, ed~-I- As, Be, Cd, I! 1 - I 11'52 er, Pb, Hg, er, Pb, Hg,. Ag, Se Ag, Se
¡ BMiöoó92242~1Al CAD015F2MM I-AÕ'-."i-o~--T1~;'C-d.-1 ~-----
,i 1 -11:56 - I . I I ... I I er,.Pb, Hg, er,.Pb,.Hg, I I I I I, Ag, Se Ag, Se
¡BMï(fÕOg2242~32A I CAD015F5MM i-Aei- r.-ó9iiai'- - -T1.T-'-cd;.1 ;';:-Be I I -i-- -- ii .1 12;00- I . I I.. I ler',Pb,Hg, er,Pb.-"g.1 I I_ Ag, Se Ag, Se

......____._._..._._.._--______._....... __ .__._._,., __n_._

QC Level: S4

Sample Remarks

RCRA Metals

RCRA Metals

--T-

---T--

----r

RCRA Metals

RCRA Metals

RCRA Metals

Comments: No security seals, real and blue ice melted. Contract No. 5274

! _'.'._ ....._...,__..__._.._._...,.___ ___:',__..._.... .n_...
___,.__L-Š¡gnaturel___________________J Print Name l_ _C::H__Company - J____C_._. Daiclfmc

Relinquished by:

Relinquished by:
----._.-.-----.--lg-íULcay--~~=~==Received by: /2¿YiYr&Af ___.._--:t4.-l _1!z il ú\ ¡OOer

i

I
Received by:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made, Hazardous samples wil be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC, The liability of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Botte Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Alpha Analytical, Inc.
255 Glcndalç Avo:nue

Suitc 21

Sparks, No:vada 89431-5778

Phoiic: . (775) 355-1044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd,

Reno, NV 89502

SUB CHAIN-OF~CUSTODY RECORD

',"ork Order: BMI00092242
*Please reference the 'York Order number on all reports and invoices.

* Also please include the dates of analysis and detection limits.

TEL:

FAX:

Acct#:

(702) 857-2400

(702) 857-2404

EDD Required:

Yes

.-.J l. ..Ll. I .:~--
. 'f )

Page of

Report Due By
On:

5:00 PM
06-0ct-00

Required QC:

Final Rpt, MBLK, LCS, MS/MSD With Surrogates

22-Sep-OO

Alpha's Sample 10

8MI00092242-01A

8MJO0092242.02A

8M100092242-03A

8MI00092242-04A

8M100092242.05A

8M100092242-06A

8M100092242.07 A

8M100092242.08A

Comments:

,---- . - --
Relinquished by:

llclinquishcd by:

Client's Sample 10

CA00133AMMI

CAD01346MMI

CAD01348MMI

CAD0134EMMI

CAD01371MMl

CAD01376MMI

CAD0137AMMI

CAD01390MMI

Requested Tests

Collection Type (JI) of 80tlles
Matrix Date Sulfuric Nitric Other

E200.8 SW7470

RCRA Metals

Ó ,J.((, /tLl.~. f':i" (-,(( .~,2'V'L(-j¡:":;. clA(J / O~

~-O~-~UL i~~l~~ ~ ~ ~~ ~;\i'-
~t¿) rt JJw l2-t Q_(!v/~ ~-:K 9- ZG- (ÍO

u --_.._-t=.~_~~_t~~!~~~~_ j-----.

Aqueous 09/10/00
09:40

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200,6)

Inorganics by EPA MERCURY. Tolal
Method 200.6 (MERCURY)

(200,8)

Inorganics by EPA MERCURY, Total
Method 200,8 (MERCURY)

(200,8)

Inorganics by EPA MERCURY. Total
Method 200.8 (MERCURY)

(200,8)

Inorganics by EPA MERCURY, Total
Method 200,8 (MERCURY)

(200,6)

Inorganics by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200,8)

Inorganics by EPA MERCURY. Tolal
Method 200.8 (MERCURY)

(200.6)

Inorganics by EPA MERCURY. Tolal
Method 200.8 (MERCURY)

(200,8)-------_.

Aqueous 09/1 0/00
10:14

OTHER (1)

Aqueous 09/10/00
10:17

OTHER (1)

Aqueous 09/10/00
10:19

OTHER (1)

Aqueous 09/10/00
11:16

OTHER (1)

Aqueous 09/10/00
11:19

OTHER (1)

Aqueous 09/10/00
11:21

OnIER(I)

Aqueous 09/11/00
01:13

OTHER (1)

CA samples. Note comment for samples -08 and -09, l~ _. -' /,_~' +

Comments

RCRA Melals

RCRA Metals

RCRA Metals

RCRA Melals

ReRA Metals

RCRA Metals

RCRA Melals. Filler sample prior
10 analysis, and analyze ror both

aqueous and solid phase.~
"'; t. .. ....

/~) '-i -' û: A' u ~~;i2-elJ ;;:;" Il~¿ß_ff_~~_..r I,-'
-.. :.:'~ ¡. . . Received by:

Received by:



Alpha Analytical, Inc.
255 (ilcii\¡i!c Avciiuc

Suitc 11

Sparks, Nevada 89431.5778

Phoiie; (775) 355-1044

fax; (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd,

Reno, NV 89502

~, ---"~
.;,1

SUB CHAIN-Of-CUSTODY RECORD

Work Order: BMIO0092242

Report Due By

On'

Page of

5:00 PM
06-0ct-00

(702) 857-2400

(702) 857-2404

Required QC:

Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Requested Tests

Type (_II) of Bottes
E200,8 SW7470

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

TEL:

FAX:

Acct#:

EDD Required:

Yes
22-Sep-OO

Alpha's Sample 10 Client's Sample 10

BM100092242-09A CA001394MMI

BM100092242-10A CAD01396MMI

BM100092242.11A CAD0139FMMI

BM100092242-12A CADOI3A2MMI

BM100092242-13A CAD013A6MMI

BM100092242-14A CA0013AAMMI

BM100092242-15A CA0013BOMMI

BM100092242.16A CAD013B4MMI

Comments: CA samples,

Relinquished by:

Relinquished by:.

Matrix

Collecllon

Date

Aqueous 09/11/00
01:16

Aqueous 09/11/00
01:19

Aqueous 09/11/00
01:21

Aqueous 09/11/00
01:26

Aqueous, 09/11/00
01:0

Aqueous 09/11/00
01:33

Aqueous 09/11/00
01:39

Aqueous 09/11/00
01:41

,
....r ( J ¡ : ..~ ./ l .

....-'7-

Sulfuric Nitric Other

OHlER (1) Inorganics by EPA MERCURY, Total
Method 200,6 (MERCURY)

(200.6)

Inorganlcs by EPA MERCURY, Tolal
Method 200,6 (MERCURY)

(200,6)

Inorganics by EPA MERCURY, Tolal
Method 200,6 (MERCURY)

(200,6)

OTHER (1)

OTHER (1)

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200,6 (MERCURY)

(200,6)

OTHER (1) Inorganics by EPA MERCURY, Tolal
Method 200.6 (MERCURY)

(200.6)

OTHER (1) Inorganics by EPA MERCURY, Tolal
Method 200.6 (MERCURY)

(200.6)

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200,6 (MERCURY)

(200_6)

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200.6 (MERCURY)

(200,6)

. .------r:=~~~~~.!EiiCJ-..- - ..

/i~;!I_£~lLI:~.:t-.Received by:

Received by:

Comments

RCRA Melals. Filler sample prior
to analysis, and analyze for both

aqueous and solid phase.

RCRA Metals

RCRA Metals

RCRA Melals

RCRA Melals

ReRA Metals

RCRA Melals

RCRA Melals

. Dat~i!.i_~j-i
~..,6_~~9;:i:i~úb /l~L__- !



Alpha Analytical, Inc.
255 Glendulc Avi:llli:

Suiie 21

Spurks, Nev¡it!u 8943 i -5778

I'liooe: - (775) 355-1044

I'ux: (775) J55-040Ci

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

SUB CHAIN-Of-CUSTODY RECORD

Work Order: BMI00092242

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates or analysis and detection limits.

TEL:

FAX:

Acct#:

(702) 857-2400

(702) 857-2404

EDD Required:

Yes

Report Due By

On

Page of

5:00 PM
06-0ct-00

Required QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

22-Sep-OO

Alpha's Sample 10 Client's Sample 10

BMI00092242.17 A CAD013C9MMl

BM100092242-18A CA0015ABMMl

BM100092242-19A CA0015BOMMl

BM100092242-20A CAD015B3MMl

BM100092242-21A CAD015C2MMl

BMI00092242-22A CAD015C5MMl

BM100092242-23A CAD015CBMMl

BM100092242-24A CAD015CEMM1

Comments: CA sumriles,

f'"
I Relinquished hy:

¡
j Relinquished by:

Collection

Matrix

Aqueous 09/11/00
02:25

Aqueous 09120/00
09:43

Aqueous 09/20/00
09:50

Aqueous 09120/00
09:53

Aqueous 09/20/00
10:34

Aqueous 09/20/00
10:38

Aqueous 09120/00
10:45

Aqueous 09120/00
10:49

Dale

Requesled Tesl.

Type Iß) of Bollie.
i

L..
SW7470

._. "_.__.. "._-_._.. .-..__...._.._--- ._------_._-_.,

E200.8
Sulfuric Nitric Other

OTHER (1) Inorganics by EPA MERCURY. Total
Method 200.8 (MERCURY)

(200,8)

Inorganics by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.8)

Inorganlcs by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200,8)

Inorganics by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.8)

OTHER (1)

OTHER (1)

OTHER (1)

OTHER (1) Inorganics by EPA MERCURY, Total
Melhod 200,8 (MERCURY)

(200.8)

OTHER (1)
. -P"._. ___.._____.__.__ ______.____.____

Inorganics by EPA MERCURY, Total
Method 200,8 (MERCURY)

(200.8)

OTHER (1) Inorganics by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200,8)

OTHER (1) lnorganics by EPA MERCURY, Tolal
Melhod 200,8 (MERCURY)

(200.8)

_ ---L D~~!!.~~~-=~-l-"-'-'" .

l;;::.'/';.':~' i", ;,' :.--~. . ., .." Received by: ~--ß~ ,,l¡ 2:z..lt

Received by:

Comments

RCRA Melals

RCRA Metals

RCRA Melals

RCRA Metals

RCRA Melals

RCRA Metals

RCRA Melals

RCRA Metals

D.t,¡~~i
/Yr I



Alpha Analytical, Inc.
255 Glendale A venue

Suite 21

Sparks, Nevada 89431-5778

Phone: _ (77 5) 355-1044

fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

..~,-~

SUBCHAIN-Of-CUSTODY RECORD

_____!1

Page of

Work Order: BMIO0092242

Report Due By 5:00 PM
On . 06-0ct-OO

*PJease reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

TEL:

FAX:

Acct#:

(702) 857-2400

(702) 857-2404

Required QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

EDD Required: .

Yes
22-Sep-OO

Alpha's Sample ID Client's Sample ID

BM100092242-25A CAD015D1MMl

BM100092242-26A CAD015D4MMI

BM100092242-27 A CAD015D7MMI

BMI00092242-2BA CAD015DCMMI

BM100092242.29A CAD015DFMMI

BM100092242.30A CAD015EFMMI

BM100092242-31A CAD015F2MMI

BM100092242-32A CAD015F5MMI

Comments: CA samples.

Relinquished by:

Relinquished by:

Malrlx

Collection

Dale

Aqueous 09120/00
10:54

Aqueous 09/20/00
11:01

Aqueous 09/20/00
11:05

Aqueous 09120/00
11:0

Aqueous 09/20/00
11:12

Aqueous 09/20/00
11:52

Aqueous 09/20/00
11:56

Aqueous 09120100
12:00

.~ .. .'

Requested Tests

Type (.'1 of Bottles
E200.8 SW7470

Sulfuric Nitric Other
-_._-_._--_._-,_._-- . "._.~.---._---,._----------

OTHER (1) lnorganics by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200,8) _.'--'
Inorganics by EPA MERCURY, Total

Method 200.8 (MERCURY)
(200,B)

Inorganlcs by EPA MERCURY, Tolal
Melhod 200.8 (MERCURY)

(200.8) .... _n__.___
Inorganics by EPA MERCURY. Tolal

Melhod 200,8 (MERCURY)
(200.B) q .,_......._-.._-

Inorganics by EP A MERCURY, Tolal
Method 200.8 (MERCURY)

(200,B)

Inorganics by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200.B)

Inorganics by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.8)

OTHER (1)

OTHER (1)

OTHER (1)

OTHER (1)

OTHER (1)

OTHER (1)

OTHER (1)

(___"h _ ..____ _ _ n______ '".. j
m Date/Time ... __hu

...... ,. -_. -- . ..- _.__... I

øt/3A~.L" 7-7:i~~'f i::/;s- ¡,-:, .',:, i Received by:
Received by:

Comments

RCRA Melals

RCRA Melals

RCRA Melals

RCRA Melals

RCRA Metals

ReRA Melals

RCRA Melals

RCRA Melals

Datc/Til~~~__~__J...

/i'l) ..
..J



Biling Ir.~ormatlon :

Battelle
505 King Avenue

CHAIN-OF-CUSTODY RECORD Page:
1 of 14

Client:
Battelle Memorial Instiute
505 King Avenue

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 89431 -5778

TEL: (775) 355-1044 FAX: (775) 355-0406_. ."'." .. "-------

WorkOrder: BMI00092241

Columbus, OH 43201

Report AttEintlon : Jennifer Ickes

j" _. - .. -,. ...__.__._-_._-_.
! Company Phone/Fax i i Secondary Phone/Fax

i ;~:: i:~:: :~:~~~:~ i :;~:: i:~~: ~~~~~~~~
L_ __.__ ..___ .._ __ ______________J 1__.______.___.
Job: MWRA Harbor and Outfall Monitoring Program
PO : Client's COC #: none

Report Due By: 5:00 PM On: 06-0ct-00'

I
I

----j
EDD Required: Yes

Sampled by : Client

Cooler Temp: 12 °C 22-Sep-OO

OC Level: S4 = Final Rpt. MBLK. LCS. MS/MSD With Surrogates

Requested Tests

l- F I ~~~~~~:. 1

Alpha Client 200_8 MERCURYSample 10 Sample ID PWS #
I BMieõõ~ï2241-01A C1 AD01021MM A.. Be, 

Cd, I A.. Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag. Se

I. BM100ú92241-02A CAD01024MM A., Be. Cd, I A., Be, Cd,I 1 Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

'I'SMiOa09-2241-Õ3A1 AD01027MM -'-r~Be,Cd, AS,Be,Cd, II 1 Cr, Pb, Hg, I Cr, Pb, Hg,Ag, Se Ag. Se

ISMia-a-092241-04AI CAD0102AMM r-O A;"Be.Cd! A., 

Be, Cd, I

i 1 I. 12'27 Cr, Pb, Hg, Cr, Pb, Hg,. Ag, Se Ag, Se
I'BMiooå92241-05ÄI CAD0102DMM IA~T--i-'-~iie, Cd, I As, Be, Cd, 

I ¡ 1 1-1"12'-321' I 1.'1 ¡Cr,.Pb,Hg.Cr,Pb,Hg,. . Ag, Se Ag, Se
'I'SMÎÖ0092241-06A'I' CAD0104AMM AO 09/06/00 0 1 . ~----lAS,Be,Cd, I As,B;,1, 1 14'13 I .. I Cr, Pb. Hg, Cr, Pb,!Ig. I. Ag, Se Ag, Se
¡ BMI00092241-07A¡ CAD0104DMM As, Be, Cd, I As. Be, Cd,r I 1 Cr, Pb, Hg. Cr. Pb, Hg,

Ag, Se Ag, Se

RCRA 8 Metals

,----r-T-i- RCRA a-MËi'iais- --- ----i

¡-i-'--r RCRA8Meiãis ..---1

,-l-......-r.--1--.-RCRA8Metais- ._...1

1- - -T-u-.-r-Tn---RcRÄ8"Metäïs. _. -I
RCRA 8 Metals

Relinquished by:

No security seals, real and blue ice melted. Contract No, S274 A(J~iL.ett flV JØtìrl 9/;i (P.l rlte~ -J.'Ì -'1'1- '-S' al~1.:0~~ uj

....____.___(~~____L_ .___________.__-. Print 
Name J____________;- C~_~~~~r__l__ ... r-_D~i~ime ~AcJl

reM

Comments:

Received by: ..--=YdUklP~~--~~== ..---kAAL\~~-~~~: ..,A~.:tl. ... ... --. ,11/400 /oùS
Relinquished by:

Receind by:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.
The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AO(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinklng Water) OT(Other) Bottle Type: L.Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Billing Information:
Battelle
50!, King Avenue

Client:
Battelle Memoriallnstiute
505 King Avenue

Columbus, OH 43201

Report Attention: Jennifer Ickes

CHAIN-OF-CUSTODY RECORD Page:
2 of 14

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 8943 I -5778

TEL: (775) 355-1044 FAX: (775) 355-0406

¡ CompanyPhonëii=äx : ! "-:"-~¡~~¿~--;-~:;~i~ãx-- -~:-j Report Due By : 5:00 PM
¡ TEL_: (614) 424-7358 i ¡ TEL: (614) 424-3723 ; EDD Required: Yes
l!AX_:_(61~1.~~4-.~?~~.._-- i FAX: (614) 424-3667 .___J Sampled by: Client
Job: MWRA Harbor and Outfall Monitoring Program

PO : Client's COC #: none

WorkOrder: BMI00092241

On : 06-0ct-00

Cooler Temp: 12°C 22-Sep-OO

OC Level: S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Requested Tests

Alpha Client
Sample ID Sample ID

i-BMIOOÕ92241-08A r ~AD01 050MM

BMI00092241-09A CAD01053MM
1

rSM'õ-0092241-10Al CAD01056MMI 1 -
I BM100092241-11 A I--D01405MMi - I ~
!i3MI00092241-12A i-001408MM, I 1
fSMI00092241-13Äl-ADÕ"10BMMi I 1
I BM100092241-14A I ~AD01416MM

No. of Bottles 200_8 MERCURY
ORG SUB TAT PWS #
o 1 10 As. Be, Cd

Cr, Pb. Hg.

Sample RemarXs

--R-6~Ä ä-Meiäiš ---1

RCRA 8 Metals

l-r-----l---F~CRABMeials -- - --1

I r---i------r-RcAABMeiäïš ----I

i-----T.--r-.--i--R"cRABMeialš.-----i

1--- r----r---RcRÃ-BMeiãs.----l
RCRA 8 Metals

Comments: No security seals, real and blue ice melted. Contract No. S274

Relinquished by:

r-dE~~p_an!__._J.____._ _IPrint Name :=_Signatur~--,-_.._.__..,_. Dateflme

Received by: --- ---;v¿t~-,..-----r-k.-----, ./4::~1:L.._. ____ 7/i.i/tJ 190.

Relinquished by:

Received by:

"' _.__~ Æ-lr-:~~__,_.__"

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of al client expense.

The r.eport for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory Is limited to the amount paid for the report.
Matrix Type: AO(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(ùnnking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plaslic OT-Other



Billing Information:
Battelle
505 King Avenue

CHAIN-OF-CUSTODY RECORD Page:
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Columbus, OH 43201

Report Attention: Jennifer Ickes

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 2 I Sparks, Nevada 8943 I -5778

TEL: (775) 355-1044 FAX: (775) 355-0406
. ..... __...~__...~.. .,..~..__....w .."....,...

.. -- - -, ,-._-_..- -.------- - . . -- --- -1
Company Phone/Fax: ~SeCOndary Phone/Fax i

: TEL: (614) 424-7358 : TEL: (614) 424-3723 :
U~AX:. _ _~~) 42~:.3~~~__-- FAX: (614) 424-3667 I
Job: MWRA Harbor and Outfall Monitoring Program
PO : Client's COC #: none

--1
¡

i
i

........1

WorkOrder: BMI00092241

Client:
Balíelle Memorial Institute

505 King Avenue

Report Due By : 5:00 PM On: 06-0ct-00

EDD Required: Yes

Sampled by : Client

Cooler Temp: i 2°C 22-Sep-OO

QC Level: S4 = Final Rpt, MBLK. LCS. MS/MSD With Surrogates

Requested Tests ---" -_.
oUles 200_8

I MERCURYSUB TAT PWS#
1

1101
As, Be, Cd, I As, Be, Cd,
Cr, Pb. Hg, Cr, Pb, Hg,
Ag, Se Ag. Se

As, Be, Cd, I As, Be, Cd
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag. Se

LAs, Be, Cd I As, Be, Cd, I, Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

I Ai, Be, Cd, I As, Be, Cd, I
i Cr, Pb, Hg, Cr, Pb. Hg.

Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Ph, Hg,
Ag, Se Ag, Se

1 As, Be, Cd, I As, Be, Cd, ICr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

i As, Be, Cd I Ai, 
Be, Cd

I Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

r=l---r~~¿~;~:~r .1

Alpha Client

RCRA 8 Metals

I

I

L

I

,-T---- T------~-l---. - Re-RAä~M-eÙjls

I 1---- . r--r--.-u-T--. ReRABMëïals

I T-----.--¡---i..-p---r- RCRA 8 Metals - i

i i---m .. -r.--r-- --'r--- .ReM -äMëtäis-.-. - i

-- - --- i

i

RCRA 8 Metals

Commimts: No security seals, real and blue ice melted, Contrct No_ S274

._______l SIgnature l_..___ Print Name J i - -- Company ------j_______,_.._~_ i.. ___.'___._'___'.._'_ r .p-Dateflme

Relinquished by:

Relinquished by:

u -------r'uil-LfLlt£iy--------.- ... t: Lì~~4/----..---- _ A-,,4t_____ r/ii/O' f().Receï'ved by:

ReceiYed by:
I _____..________..__.____._____.________n______ ..--------- n___ --- ---------____._______n.. m__".. .-1'------------ - _______u.__._____ .____..u - --------.------ --- ---- .-...-------- -----. -

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be retumed to client or disposed of at client expense.

The report for the analysis of the above samples Is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Alr) SO(Soll) WS(Waste) DW(Drinking Water) OT(Other) Bollie Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plaslic OT-Other



l ;-.--:a - -- ~ ~I

Billing Information:
Battelle
505-King Avenue

CHAIN-OF-CUSTODY RECORD Page:
4 of 14

uuun_____. u. .1
IAlpha Analytical, Inc.

255 Glendale Avenue, Suite 21 Sparks. Nevada 8943 I -5778

TEL: (775) 355-1044 FAX: (775) 355-0406
..,_ n. _"..._'.. n_._..._..__.__,__._

iTELC'~:~~;~~~:~ "I r;~~ S'7::;~::;=" '
i-~~:__ (6~~~~2~-~6.6.?__u__j ~: (614) 424-3667 J
Job: MWRA Harbor and Outfall Monitoring Program

PO : Client's COC #: none

WorkOrder: BMI00092241

Report Due By : 5:00 PM On: 06-0ct-00Client:
Battelle Memoriallnstiute
505 King Avenue EDD Required: Yes

Sampled by : Client
Columbus, OH 43201

Report Attention: Jennifer Ickes Cooler Temp: 12°C 22-Sep-OO

QC Level: S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

------- --l _ ,- -_._--- _.- -

Requested Tests

L F:F=-~r~~~u_- _s~~::~:~:,"".' ."1As, Be, Cd. As, Be, Cd,
Cr, Pb, Hg, I Cr, Pb. Hg.
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, C,¡ I As, Be, Cd, 

1 
Cr. Pb, Hg. Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd. As, Be, Cd 1
Cr, Pb, Hg, Cr. Pb, Hg.
Ag, Se Ag, Se

fŠMIÕ()-Õ92241-26A I-CADÕ1469MMl AQ T0/14/00 ro---llWT----- As, Be, Cd. 

I As, Be, Cd.: 1 I 03'33 I Cr, Pb, Hg, Cr, Pb, Hg,. Ag, Se Ag, Se
ISMiei0092241-27AI-CAD0146CMMI AQ ~~i---_u-n_-i As,Be.Cd.IAs,Be.Cd.!
i , 1 03'35 I I . I Cr, Pb. Hg, Cr, Pb, Hg,. Ag, Se Ag, Se
. BM100092241-28A CAD0146FMM AQ 09/14/00 0 1 10 As, Be. Cd, I As. Be. Cd.! I 1 03'37 Cr, Pb, Hg. Cr, Pb, Hg,. Ag, Se Ag, Se

Alpha Client Collection No. of Bottles
Sample ID Sample 10 Matrix Date ORG SUB TAT PWS #
II BMiõÕ092241~22AT-'e-ÄD0142EMM i AQ I 09/1~Ti-i-.1 1 22;te - I . I I. I
! BM100092241-23A CAD01436MM AQ 09/12/00 0 1 10I 1 23:32
i BMiëOÕ92241~24ATIÄÕÕ1¡39MM I-AQ i-~~~~o r--r~-poT----'

fBMiOOÖ92241 ~25A CAD0143CMMTAs/1 ~OO 1--a--rol'--. 1 . I . . -- I . 23.36 . I .

RCRA 8 Metals

¡-"'---i---T---r- .-.- r- --RCRÃ8'Metals

I i--T----r--r-..-.-....T. ---ReAA6Mãïäis".

---.----.T------.T--- -.. -1'- ---RCRÄ-ä-Mëtàis

I i--r---.----¡--I-...T- "'RcRA ilMetals

RCRA 8 Metals

Commeiits: No secuntv seals. real and blue ice melted. Contract No. S274

=___ ~~~~~i_-~'J I:~U:--D~teri-~eL Signature ~_____._.._._. Print Name 1_._.__...
Relinquished by:

Received by: r ./ j I ¿, -.-;--------.-¡¿~.~.(A~ --tLf--.-----..--- V --Z(/r~__. /~t4r 912i!0ì /00
Relinquished by:

Received by:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) BoUie Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other

I

I

i

I



Billing Information:
Battelle
505 King Avenue

CHAIN-OF-CUSTODY RECORD Page:
5 of 14

Columbus, OH 43201

Report Attention: Jennifer Ickes

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406
'R R..__...._ ._.....

! ~E:C7.;.;~;4h~;:~" i I~L~e:~~2:~;':" .
L FAX_:__J~~~J~2~:.~667________J FAX: (614) 424-3667 _j
Job: MWRA Harbor and Outfall Monitoring Program
PO : Client's COC # : none

WorkOrder: BMI00092241

Client:
Battelle Memorial Institute

505 King Avenue

Report Due By : 5:00 PM On : 06-0ct-00

EDD Required: Yes

Sampled by : Client

Cooler Temp: 12 °C 22-Sep-OO

QC Level: S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha Client Collection No. of Bottles 200_8 MERC~RY
Sample 10 Sample 10 Matrix Date ORG SUB TAT PWS #
i'BMieióÕS2241-29A 1CD0147DMMl'ÄQ-1OS/14/00 T--l1- --1"10 "1.---- - ----- - - As. Be. Cd, 

I As, Be ë¡-: I 1" " "I 04'52 I "" er,Pb,Hg, er,Pb,Hg.. - Ag. Se Ag, Se
BM100092241-30A CAD01480MM AQ 09/14/00 0 1 10 As, 

Be, Cd, i As, Be, Cd,1 OS'OO er, Pb, Hg, er, Pb, Hg,. Ag, Se Ag, Se
í BMI00092241-31Al CAD01483MMTAQ f"09-:-¡1O--"1 As, Be, Cd, I As, Be, Cd, Ii - - I 1 uOS'()4. I - 1 " - I er, Pb, Hg, Cr. Pb, Hg,-' Ag, Se Ag, Se
i "Bi.,100092241-32ÃI CAD01486MMT"Aa-T09/14/00 ~-TAS,Be,ed,1 As,Be,ed, I
I" 1 ".- "" I - - I OS'13 I . I - 1 - 1 er, Pb, Hg, er, Pb, Hg,. Ag, Se Ag, Se
IBi~.fiooci92241-33AI CAD01489MM i-~-:--T--"Îi As, 

Be, Cd, I As,Be,Cd, I

. 1 I.- I "OS:17 I I 1 - 1 er,Pb,Hg, er,Pb,Hg,. Ag. Se Ag, Se
iB'Miõö092241~34AT CADO-148CMt,.11 AQ 109/14/00 I O--r--:~-----.rAs,Be,ed, I 

As, Be, Cd, I

! . I 1 05:24 I I ! er, Pb. Hg, er, Pb, Hg,
Ag, Se Ag. Se

BM100092241-3SA CAD0148FMM AQ 09/14/00 0 1 10 I 
As. Be, Cd. 

I 

As,Be,ed,1 OS'32 i er, Pb, Hg, er, pb, Hg,. Ag, Se Ag, Se

Requested Tests

i -I 11--- ..---1'-------h r.----i-------.

i--i-ri--r'---T-'.-. RCRÄ8Mèìais ..1

I I i--r--i-'--i U-""-'-RcRÄ-Ù~etaiš' i

i-r-.r--T----r'h- r--"-RCRÃf3Méials I

r-i'r---- i-..--T-------i ---RCRA -ãMeiã-,s i

RCRA 8 Metals

Comments: No secuntv seals, real and blue ice melted. Contract No. S274

_.___.J L_______. "_ 1"-. -------..------'jCompany
_un_. m L.___________..___._ _ _ 1__ DaieflmeSignature Print Name

Relinquished by:

Received by: _. ____~AL~L~_---------- Ie- /liL~" _"_n." ./:1/11, -. ". ? (:i 2-1 üf (£T
Relinquished by:

ReceIved by:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be retùrned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plaslic OT-Olher
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Billing Information:
Battelle
505 King Avenue

CHAIN-OF-CUSTODY RECORD Page:
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Client:
Battelle Memoriallnstiute
50.5 King Avenue

Alpha Analytical, Inc.
255 Glendale Avenue, Suile 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406

W orkOrder : BMI00092241

Columbus, OH 4320.1

Report Attention: Jennifer Ickes

- ..w .._.._'. _...._._._.._______.
. Company Phone/Fax ,¡ Secondary Phone/Fax

: TEL: (614) 424-7358 ! i TEL: (614) 424-3723

l!_~: __5~~~)_~_~~~~~_____J lfAX: (614) 424-3~67 _______
Job: MWRA Harbor and Outfall Monitoring Program

PO : Client's COC # : none

Report Due By : 5:00 PM On: 06-0ct-00

_ __J

EDD Required: Yes

Sampled by : Client

Cooler Temp: i 2°C 22-Sep-OO

QC Level: S4 = Final Rpl, MBLK, LCS, MS/MSD With Surrogates

Alpha Client Collection No. of Bottles 200_8 MERCURY
Sample 10 Sample 10 Matrix Date ORG SUB TAT PWS #

iSMioÕ092241-36AI CADD1492MM-i AQ 10.9/14/00 r-a-l---.- ~:~~:~:: ~:~~:~::i 1 0.5:33 Ag, Se Ag, Se
I BMI00D.92241-37A CADD1495MM AQ 0.9/14/00. 0. 1 10. As,Be,ed'j As, 

Be, Cd

1 0.5:39 er, Pb, Hg, Cr. Pb, Hg,Ag, Se Ag, Se

iäMIDOD92241-38A CADD149DMM 09/14/0.0. L As, 
Be, Cd, I As,Be,ed,1

¡ 1 0.6: 11 Cr, Pb, Hg, er, Pb, Hg,Ag, Se Ag, Se

I-BMiÖ-a-Õ92241-39Al CAÕÕ-1-¡ÃÕMM I AQ I 0.9/14/0.0. i-°-1--1~----u"rAs,Be,ed, I As,Be,ed, I1 0.6'13 1 .. I er, Pb. Hg, er, Pb, Hg,- . Ag, Se Ag, Se
!SMIODD92241-4DAI CADD14A3MM1 AQ 10.9/14/0.0 I 0. ~U__ A',Be,ed, I As,Be,ed,
I 1 0.6'16 I I .. I Cr, Pb, Hg, er, Pb, Hg,. Ag, Se Ag, Se
I BMIOD092241-41Ar-ÓÕ14BFMMTA-~---'-i-As,Be,ed, I As,Be,Cd I
i 1 11.. ~ I --Dá~45 I . I - I. I. , er, Pb, Hg, er, Pb, Hg,. Ag, Se Ag, Se
j BMJDDD92241-42A CADD14C2MM AQ 0.9/15/0.0. 0. 1 10. AS,Be,Cd I As, 

Be, Cd,

. 1 08'47 . Cr, Pb, Hg. er, Pb, Hg,. Ag, Se Ag, Se

Requested Tests

-- -------1------ '-f- -------r------- r- -.

-t-- ---1----1-----

Sample Remarks...- -_..--- ._- .... _.._. -
RCRA 8 Metals

RCRA 8 Metals

iT--r---r------ RCRA-SMeiais

I I i------r------r------ T -------RCRAB -MeIals

~-------T ----r--.nr-----RcRÄáM8tais -

I I . I----------T -----T----- r-- --- RCRÄa Meiais

-l

i

i

i

RCRA 8 Metals

Comments: No security seals. real and blue ice melted. Contrct No. S274

._--~ Slgnat~-;~~~~:_.J__ Print Name 1____.- . !~ -- -:~~~-~~=--~L_ _ r ... Datcfimc- ___--
Relinquished by:

Relinquished by:

t;''(Uitl~,,________
, .--- --1' l:'/ì1._~~________ _.. /4:/.rJ 1 /b?/ VL lReceived by:

Receivèd by:

NOTE: Samples are discarded 60. days after results are reported unless other arrangements are made. Hazardous samples wil be returned to client or disposed of at client expense_

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory is limited to the amount paid for the report,

Matrix Type: AQ(Aqueous) AR(Air) 50(5011) WS(Waste) DW(Drlnking Water) OT(Other) Botte Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Billng Information:

Batlelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD Page:
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ColLimbus, OH 43201

Report Attention: Jennifer Ickes

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406

"CoiÝipany- Phone/Fax "¡ r"- ."..Seco-nd-ãrY-PhöñëiFax"I
: TEL: (614) 424-7358 J1 ¡ TEL: (614) 424-3723 i
: i=~.._ (61~~~~=~_~~_?_"_",_ __"_ L FAX: (614) 424-3667 _.___...
Job: MWRA Harbor and Outfall Monitoring Program
PO : Client's COC #: none

W orkOrder : BMI00092241

CHent:
Batlelle Memorial Instiute
505_King Avenue

Report Due By : 5:00 PM On: 06-0ct-00

EDD Required: Yes

Sampled by : Client

Cooler Temp; 12 °C 22-Sep-OO

QC Level: S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha Client
Sample 10 Sample 10

r BMïõÒ09224143A I CAD014C5MMi 1 I As, Be, Cd, I As, Be, Cd,Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As. Be, Cd I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

F! L As, Be, Cd I A., Be, Cd ICr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

f As; Be, Cd, I As Be, Cd, il
Cr, Pb, Hg, Cr, Pb, Hg,
Ag. Se Ag. Se

IStXiaoå92241-47AI CAD014Ë4MM0109/15100 I~-.-- --rÃs,Be,Cd, I 
A., Be, Cd, I I: 1 u . I . 10'02 . I i. i Cr, Pb. Hg. Cr, Pb, Hg,. Ag, Se Ag, Se

;.ËiMïoaÕ92241-4~CAD014E7MMI AQ I 09/15/00 i-O-~------i' As,Be,Cd,1 As, 
Be. Cd I-Ii . . - I 1 10'06 I. I I ,Cr,Pb.Hg, Cr,Pb,Hg,. Ag, Se Ag, Se

I BMI00092241-49A CAD014EAMM AQ 09/15/00 0 1 10 i As, 
Be, Cd, I As, Be, Cd,

i 1 10'11 ! Cr, Pb, Hg, Cr, Pb, Hg,. Ag, Se Ag, Se

No. of Bottles

ORG SUB TAT PWS #
o 1 10

200_8 MERCURY

- -4-n-

Requested Tests

T-.-i-----T-------- '-i--.--------F---.--

-i-ii----------- ---.
Sample Remarks.. -_..,,- . ~ - -- - .-

RCRA 8 Metals - . i
BM100092241-44A CAD014D4MM RCRA 8 Metals

1---r----1¿~~~.~~~1
i----T--1-- r - R£ lr!¡; --- - i
1--- "--.-r-----r--_.. uT- - -ReRÄ Ú~etäiš--- -I

í-. - T-----r-r... -RCM ã Metäis .. -- - i

ReRA 8 Metals

Comments: No security seals, real and blue ice melted. Contrct No. S274

_.__1 SIgnature ::
_."-_."---- ------_..

Print Name i--,-- ----_._-- ;- - --. Company - 1
l- -".-'-.----'-- _.. - .,,-

j - Dateflme

/011 (ß~-.--."-----1------ ~1-:A"1_-.---~..-- 9/a/CJ t em

RelinquIshed by:

Z/~k,/f;'/____i -7ReceIved by:

ReIlnqulshed by:

Received by:

. NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made, Hazardous samples wil be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory Is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Alr) SO(Soil) WS(Waste) DW(Drinklng Water) OT(Other) BoUie Type: L-L1ter V-Voa S-Soll Jar O-Orbo T-Tedlar B-Brass P.Plastic OT-Other
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Billing Information:
Battelle
505 King Avenue

CHAIN-OF-CUSTODY RECORD Page:
B of 14
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I

Columbus, OH 43201

Report Attention: Jennifer Ickes

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5178

TEL: (175) 355-1044 FAX; (175) 355-0406
.........._. .- ,,_..

. r'-' --_. ,-- ---- ------ . I
i Company Phone/Fax: I Secondary Phone/Fax !
: TEL: (614) 424-7358 ! I TEL: (614) 424-3723 i
i!~.:_ ,~~~,4~ ~24::~~~7 _ ____J l£NC :~~142~?6_~___1
Job: MWRA Harbor and Outfall Monitoring Program

PO : Client's COC # : none

Report Due By : 5:00 PM On: 06-0ct-00

W orkOrder : BMI00092241

Client:
Battelle Memorial Instiute
505 King Avenue EDD Required: Yes

Sampled by : Client

Cooler Temp: 12 °C 22-Sep-OO

QC Level: S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

i ÐM100092241-51A
I

rë-MiaaÒ92241-52A I

rBt~1IÖOO~2241-53A I

Ag,Se

As, Be, Cd,
Cr, Pb, Hg,
Ag, Se Ag, Se

fT'-i As, Be, Cd, I As, Be, Cd, I
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

I'B'M100092241-54A I CAD01514MM 1Ae 09/15/00 I As, Be, Cd, I As, Be, Cd, Ii 1 11'46 Cr, Pb, Hg, Cr. Pb, Hg,. Ag, Se Ag, Se
f BMiÖÕ092Û-1--55A r '-eAOÕ151Ä.-MM AQ 1 09/15/00 -l---I--- -.---- ."-TA., Be, Cd, I As, Be, Cd,, 1 I 11'50 I I I Cr,Pb,Hg, Cr,Pb.Hg,. Ag, Se Ag, Se
BM100092241-56A CAD01523MM AQ 09/15/00 0 1 110 As, 

Be, Cd, 

I 

As, Be. Cd,

! i 1 23'35 i Cr, Pb, Hg, Cr, Pb, Hg,. Ag, Se Ag, Se

Requested Tests
Client Collection No. of Bottles 200_8 I MERCURY

t- =RSample 10 Matrix Date ORG SUB TAT PWS#
- CAD014EDMMI AQ lo~~r--"--- As. Be, Cd I As, Be, Cd,1 1~14 Cr, Pb, Hg, Cr, Pb, Hg, _1_ _'n_n ---------- -.---

Sample Remarks

RCRA 6 Metals '.. - 1

RCRA 8 Metals

Alpha
Sample 10

rsMiõõ092241-50A I

1-T-1'-'-~eRA'a-MeiaIS"'-------1

---r-i-,ur ------RcRÄ8Metals------l

I I ¡---Or I 1- n--RCRA8M-eiãis--¡

--T'--- "-il-'''--r'----RcRÄ ii"Me-iälš-"-' .1

RCRA 8 Metals

Comments: No security seals, real and blue ice melted. Contract No, S274

f-....-- ..._. .---..--------..-, ________1 .. ....-...----=iCompany..- _..~._~----~ ..._---- I.
DatcIimeSignature Print Name

Relinquished by:

_.._-------1/ /vt&VVý~__.=_:Received by: bJ1lA~
1.-----------

h:kf-------..- _ qIJ7!CJ t ú'
Relinquished by:

Received by:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be retumed to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Alr) SO(Soll) WS(Waste) DW(Drinklng Water) OT(Other) BoUie Type: L.Liter V.Voa S-Soll Jar O-Orbo T-Tedlar B-Brass P.Plastic OT-Other



Biling Information:
Battelle
505 King Avenue

CHAIN-OF-CUSTODY RECORD Page:
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Columbus, OH 43201

Report Attention; Jennifer Ickes

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 2\ Sparks, Nevada 8943\-5778

TEL: (775) 355-\044 FAX: (775) 355-0406"' - ....... _.. ..._... . _..

¡ Company Phone/Fax -j ,---- -SëCónd-ary liiõñéiFax -- - !

i TEL: (614) 424-7358 i I TEL: (614) 424-3723 i
l!~u: ._~~~~i. ~24~_~~?7 _ __ _ __J FAX:~~l-42~?_6_~___ -i
Job: MWRA Harbor and Outfall Monitoring Program

PO : Client's COC # : none

Report Due By : 5:00 PM On: 06-0ct-00

WorkOrder: BMI00092241

Client:
Batte\le Memorial Institute

505 King Avenue EDD Required: Yes

Sampled by : Client

Cooler Temp: 12 °C 22-Sep-OO

QC Level: S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

i 8M100092241-51A
I

rä-MiOQÒ92241-52A

rË3"MI000~2241-53A
i

Ag, s. Ag, S.

As, Be, Cd, I As, Be, Cd
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, S. Ag, S.

L As, Be, Cd. I As, B., Cd. II
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, S. Ag, S.

As, Be, Cd I As, Be, Cd
Cr. Pb, Hg, Cr, Pb, Hg,
Ag, S. Ag, S.

',BMI00092241-54AI CAD01514MM 1Ai 09/15/00 I As,Be,Cd.1 As,Be,Cd.11 11'48 Cr, Pb, Hg, Cr, Pb, Hg,. Ag, s. Ag, s.
rSM'Ö0a922'i-1.:5Al--cADa151-AMM AQ i 09/15/00 1---¡-----.. ----lAs, B., Cd 

I As, B., Cd. I I. 1 . .. .. I 11 :50 - I . I I Cr. Pb, Hg, Cr, Pb. Hg,Ag. S. Ag, S.

BM100092241-56A CAD01523MM AQ 09/15/00 0 1 10 i As, 
B., Cd, 

I As. 

Be, Cd.

! i 1 23:35 1 Cr, Pb, Hg, Cr, Pb, Hg,_Ag, S. Ag, S.

Requested Tests
200_8 I MERCURY i=Client Collection No. of Bottles

1---- --- . -----.Sample 10 Matrix Date ORG SUB TAT PWS#
-- CAD014EDMMi-AQl9/15/~~r------ As, Be, Cd, I As, B., Cd,

---

1 10:14 Cr, Pb, Hg, Cr, Pb, Hg,

Alpha
Sample 10

íBMiÕÕa32241-50A i

CAD01511MM
1

Sample Remarks_n -RCM -a-Meiäis - -1

RCRA 8 MetalsCAD014F3MM
1

CAD014F6MM
1 I il.--RcR--ã-Me-ils------i

-ri----r-.---uRcRÄ8Metais-----l

I i---r-l-- -- ----CRA -8 MeiaiS-- "I

l-r------il----r----RcRÃ Ei"Meils.-- -- .1

RCRA 8 Metals

Comments: No security seals, real and blue ice melted. Contract No. S274

c- ..__ m...___.____ _______ _______1
¡ Relinquished by:

Signatu~1 Print Name .---=iCompany. . _______" n__ Dateflme

Received by: __ __,____£:' vil&.-t,vy-l------ __:.- _m_ V/J10~---------- ./4;/.1------ _ q(i-il1J (úW
Relinquished by:

I Received by:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be retumed to client or disposed of at client expense.

The report for the analysis of the above samples Is applicable only to those samples received by the laboratory with this COC, The liabilty of the laboratory is limited to the amount paid for the report,

Matrix Type: AQ(Aqueous) AR(Alr) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plaslic OT-Other



~.,--;-"'"''' _ _ ---Y: - ,- - - - ~-,;.

Billing Information:
Balleiie
505 King Avenue

CHAIN-OF-CUSTODY RECORD Page:
9 of 14

Alpha Analytical, Inc. WorkOrder: BMI00092241

Columbus, OH 43201

Report Attention: Jennifer Ickes

255 Glendale Avenue, Suite 2 i Sparks, Nevada 8943 i -5778

TEL: (775) 355-1044 FAX: (775) 355-0406d Company Phone/Fax "'-'-r:-::=.:: ~ëèondä¡. ¡;ti~i~~ii;~':=~--i; Report Due By : 5:00 PM

l~~::__~:~;~~~::;;;_~ ______.l;~~_.~;~:~;~~~~~~~ j EDDS::::~::::::~t
Job: MWRA Harbor and Outfall Monitoring Program
PO : Client's COC #: none Cooler Temp: J 2°C

On : 06-0ct-00Client:
Batte!!e Memorial Institute
505 King Avenue

22-Sep-OO

QC Level: S4 = Final Rpt, MBLK, LCS. MS/MSD With Surrogates

Requested Tests

A:::~:d' ,::::-r..T-~r- _-rc:~__,
Cr,Pb,Hg, Cr,Pb,Hg. ---t1-- -,-rr-
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

I As, Be, Cd, I As, Be, Cd, I I
Cr, Pb. Hg, Cr, Pb, Hg, '
Ag, Se Ag, Se

I ¡-----iAs, Be, Cd, As, Be, Cd,
Cr, Pb, Hg, I Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd. .- --------- -"'r'
Cr, Pb, Hg, Cr, Pb, Hg, I I I i I
Ag, Se Ag, Se -¡-'--l I I ii---i--'As, Be, Cd, As, Be, Cd.Cr. Pb, Hg, I Cr, Pb, Hg, ,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd, ,
Cr, Pb, Hg, Cr, Pb, Hg, I
Ag, Se Ag, Se

Sample Remarks
RCRA 8 Metals

Alpha Client Collection No. of Bottles
Sample ID Sample 10 Matrix Date ORG SUB TAT PWS #
: BMloöèig2241-~5iÄnAD01526MM-Fi--g~~~~~o-1"--a1-l-1ò--T

BM100092241-58A CAD01529MM AQ 09/15/00 01 23~1
BMIÒëiõ92241-59AI CAD01534MM I AQ I 09/15iÕO-r---11 1~09' I
BMiöõò92241-6õAl CAD01538MM I AQ I 09/1Siôo. 1 00:14
BM100092241-61AI CAD0153BMM I AQ I 09/15ïÒÒ l-Õ-~, 1, 00:19 I I' I I

. BrvibóÓ92241-62Ar CADD153EMM I AQ ~15ioo1 00:25
, BMl00092241-63A CAD01541MM AQ 09/15/00, 1 OO~

10 i
I

RCRA 8 Metals

1---1' - - - .'RC-R--a-Metai5 - -----l

r--¡ Sot~~.c:a~èi
RCM ä Mëtãis ____n_i

RëRAaMetã.IS-----i

RCRA 8 Metalso

Coniments: No security seals, real and blue ice melted, Contract No_ S274

L-~.. Signatur;~~ C-~Pr'¡n-tN-~-~~_____L___c:~mp_~~i~--~ Dalerrimc

Relinquished by:

9/z2Ioo~ ~~¡I::;¿lUA,A/~1 .l; /)1 Jr-,-z¿r_.__.___.h _-A¿kJ-
Received by:

Relinquished by:

Received by:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made_ Hazardous samples wil be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type; AQ(Aqueous) AR(Air) SO(Soll) WS(Waste) DW(Drinking Water) OT(Other) Bollie Type: L-L1ter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Billing Information:
Ballelle

, 505 King Avenue

CHAIN-OF-CUSTODY RECORD

Alpha Analytical, Inc.
255 Glendale Avenue. Suile 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406

WorkOrder: BMI00092241

Client:
BattGlle Memorial Instiute
505 King Avenue

Page:
10 of 14

EDD Required: Yes

Report Due By : 5:00 PM On: 06-0ct-00
Company Piiöne/Fax-- ì i - - Secondary phoñëiFã-x.

I TEL: (614) 424-7358 J' I TEL: (614) 424-3723

~~~___ (614) ~24-3667 ___ L~~ : _.t-~.!~1424-3667
Job: MWRA Harbor and Outfall Monitoring Program
PO : Client's COC #: none

Sampled by : Client

Cooler Temp: i i °C 22-Sep-OO
Columbus, OH 43201

Report Atfention: Jennifer Ickes

OC Level; S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha
Sample ID
: BMI00092-241~~

Requested Tests

--T-T--~ -___i-_m
200.8 _uIMERCURY

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

I As, Be, Cd'j As, ae, Cd,Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

I As, ae, Cd, I As, ae, Cd, I
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

I í-----T---T-IAs, ae, Cd, As, ae, Cd,
Cr, Pb, Hg, I Cr, Pb, IIg,
Ag, Se Ag, Se

I As, ae, Cd,¡ As, ae, Cd, II I ICr, Pb, Hg, Cr, Pb, Hg, I
Ag, Se Ag, Se

As, ae, Cd. I As, ae, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

Client Collection No. of Bottles
Sample ID Matrix Date ORG SUB TAT PWS #
CAD01544MM IAQ-r-09/Ù¡/00 'i-.'o--r-1-T1O1 I 00:31 1

. BM100092241-65A CAD01547MM AO 09/15/00 0 1 101 00:35
, BM100092241-66A CAD0154CMM 09/15/aoT--o-11 00:42 I 1
BMiÖÔ'092241-67Äl CAD0154FMM IAëI 09/15/00T--a-. 1 -110.1 1 I - I 0~44 . I.' ,. 1
BMioÖ092241-=AD0155EMM IA0T6iõo-. ¡-'-ei1--l1ol
, ' . -, 'I l' - I . 01 :33 . I I' I
BM-IOÖ-Ö9i-241-69ATD01561 MM IAeii:iJOO--- ,- -a---l.1Õ~1

I 1 I, ,.. 1 01:35 I I'
BM100092241-70A CAD01564MM AO 09/16/00 i 01 01:39 i

-T-----T---r---u .., T
I i-i I 1-----/

1'--- n l

1-_.

c.omments: No security seals, rea) and blue ice melted, Contract No. S274

I---------.---Signature
.~__.. - . . .. .n., LPrint Na;;..._"..__..__..'~~ c Company

Relinquished by:

Received by: -==-------,:;('¿¿~ay-----_._---_.__. i"-- ---- _ --/t: ./J~~_,__ --.,---A-~--
Relinquished by:

Receiviid by:

-i ..- ,.-----...

Sample Remarks

RCRA 8 Metals

RCRA 8 Metals

RCRA 8 Metals

RCRA 8 Metals

RCRA 8 Metals

RCRA 8 Metals

RCRA 8 Metals

U_____U_._____,_ ..----l

Datcfimc_.~.o n' .... _ .__

. - .,,--. -.,.

'1 l22!úl i "" 'l .

i

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC, The liabilty of the laboratory is limited to the amount paid for the report.
Matrix Type: AO(Aqueous) AR(Alr) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Botte Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other
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Billing Information:
Baltelle
505 King Avenue

CHAIN-OF-CDSTODY RECORD Page:
11 of 14

Client:
Balte:le Memorial Instiute
505 King Avenue

Alpha Analytical, Inc.
255 Glendale Avenue. Suite 21 Sparks. Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406

WorkOrder: BMI0009224t

TEL:
. FAX:

Job:
PO:

Company Phone/Fax Secondary Phone/Fax
(614) 424-7358 j TEL: (614) 424-3723

(614)~~~~~~_. ¡ i ~~_:__(61~~~~~~~~?_
MWRA Harbor and Outfall Monitoring Program

Client's COC #: none

Report Due By : 5:00 PM On : 06-0ct-00

Columbus, OH 43201

Report Attention: Jennifer Ickes

EDD Required: Yes

Sampled by : Client

Cooler Temp: 12 DC 22-Sep-OO

QC Level: S4 = Final Rpt, M8LK, LCS, MS/MSD With Surrogates

Alpha Client Collection
Sample !D Sample 10 Matrix Date
. BMI000g2241-~71Ãl-CADõ12ÄcMM IAQI 09iÕ9iÕ-Õ--I1- I 15:59
- BM100092241-72A CAD012AFMM AQ 09/09/001 16:01
. BMIOÖÖ92241=73ÄT-eÃD01282Miii-AQ 109/b9iÕoI, i 1 - 16:02!
BMiöëia92241 ~74A-¡-CAD012BFMM 1A1 09/09/00 -i-, 1 I -- 16:59

-~ ~------- _.-~-- ~~;:~;~~l' T~T~~_t::rI::,:=_~~=i~~~~"e'f~~r-~i~=- _.-i i 'I'-~r, Pb, Hg, Cr, Pb, Hg, r 1 Î
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr. Pb, Hg, Cr, Pb, Hg.
Ag, Se Ag, Se

Ö -iu--TWr---i As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

-õ---T----l¡ As, Be, Cd, I As, Be, Cd,
I - I - - Cr. Pb, Hg, Cr, Pb, Hg,Ag, Se Ag, Se

BMIOÕÕ92241-75A r- CAD012C3MM r-! 09/09/0Õ - .O---¡
. 1 I - I 17:03

o-T--'1---roi

Sample Remarks

RCRA 8 Metals

I

---------1----1----1--1-------1"...--- --I

RCRA 8 Metals I

RCRA 8 Metals

r - --- --T-----IAs, Be, Cd, As, Be, Cd,
Cr, Pb, Hg, I Cr. Pb, Hg, .
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

--n_--iT---T--i---- --1 RCRA 8 Metals. . 

Filler prior I

i to analysis and analyze for
aqueous and solid phase,

i------¡RCRÃ ãM~iai~:- Fiiier priòr Ito analysis and analyze for
aqueous and solid phase.

RCRA 8 Metals

----"7T-i
As, Be. Cd, I As. Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

BMIÕÖOg22¡1~76A-r-CÄDÕ12C6M-iõ9iogïoö, 1 u 1.- I 17:05
BMI00092241-77A CAD012CCMM AQ 09/09/001 17:07

1---
RCRA 8 Metals

Comments: No security seals. real and blue ice melted, Contract No_ 8274

r- Company
.._1_____, __ _~.

---.--- - - P---=:
Signature._-_.------_. ---- ,- ." . --_._- ..- ~~i~t-N;~_~~ Datcfime

Relinquished by:

=dd..~~-_._--t~~vL.a1_-------..Receh-ed by: -- ------/: /11 £~~_.__nm ... ¿f~t-l 9(¿zl(t i O'r"
i

Relinquished by:

Received by:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be returned to client or disposed of at client expense.
The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC, The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Botte Type,: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar 8-Brass P-Plastic OT-Other



Billing Information;
Ballelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD Page:
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Client:
Balleiie Memoriallnsliute
505 King Avenue

Alpha Analytical, Inc.
255 Glendale Avenue, Suiie 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406'

WorkOrder: BMI00092241

Columbus, OH 43201

Report Attention: Jennifer Ickes

.-. -- --.....-. -- .. _. . ... ,.. .-
, Company Phone/Fax Secondary Phone/Fax

! TEL: (614) 424-7358 ' TEL: (614) 424-3723
: FAX: (614)~~~-3667____.__) L Fl"~: _~.!4)424-3~~_.,____.
Job: MWRA Harbor and Outfall Monitoring Program

PO : Client's COC #: none

Report Due By : 5:00 PM On: 06-0ct-00

EDD Required: Yes

Sampled by : Client

Cooler Temp: 12°C 22-Sep-OO

QC Level: S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha Client Collection No. of Bottles
Sample 10 Sample 10 Matrix Date ORG SUB TAT PWS #
BMI00092241~92Äl- CAD0132BMMl AÒT"09i10iOa-l----õ-iu 1 -l1OT---; 1 I 09:11
BM100092241-93A CAD0132EMM AQ 09/10100 01 09:12
- BMÎÕ-Õ092241-94-Äi CAD01331 MM 1Ar-09/1 0/00'1- --õl----r--1 I 09:26 I I
. BMIOÕa92-i41-95AI CAD01334MMTÄOl 09/10/00 -r--õ--T--:i--i1- -I 1 - - - - I -- I 09:28 I - - I
Biviõõ092Ú1=96A II CAD01337MM rA1" 09/10/ÕOl---Ó--'I---1---11 I - 09:34. i i I

200_8 MERCURY

Requested Tests

-------1---íl-----"1~"_nl-_ii-~ Sample Remarks
RCRA 8 MelalsAs. Be, Cd I As, Be. Cd,

Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

I As, Be, Cd, I As, Be, Cd, iCr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

I i-----r---¡
As, Be. Cd, As, Be, Cd
Cr, Pb, Hg,l Cr, Pb, Hg,
Ag, Se Ag, Se

I ~:: ~~: ~:: I ~: ~~:~~ 1-----T-i-1----T---ìAg, Se Ag, Se

RCRA 8 Metals

RCRA 8 Metals

-I

i

i

r--i.i--r-------i
I 1-1-------- -i.

RCRA 8 Metals

RCRA 8 Metals

Comments: No security seals, real and blue ice melted_ Contract No. S274
- .j------=iSignature__.' _~..._._ ... n".' . ___ .

~----". "u:=
Print Namen_.________. _____0' ... _C~C~~pa".~___ nalefime

Relinquished by:

Received by: ~___f;~u~~~_ ... -"-----k ¿?~l UL-:-:&¡ /L~ -11/""-(..~ .. C¡/Z2/ú' (Uu
Relinquished by:

Received by:

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be returned to client or disposed of al clienl expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory is limited to the amount paid for the report_

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bollie Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



.oJ
i:.

Alpha Analytical, Inc.
255 Glendale Avenue

Suite 21

Sparks, Nevada 89431-5778

Phone: (775) 355-1044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

--- -__'1 -----;.~
,

SUB CHAIN-Of-CUSTODY RECORD

, ", "'~'" '7

'-~')cF¡ ~ j
."

ofPage

Work Order: BMIO0092241

Report Due By: 5:00 PM
On : 06-0ct-OO

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

Required QC:
Final Rpt, MBLK, LeS, MS/MSD With SurrogatesTEL:

FAX:

Acct#:

(702) 857-2400

(702) 857-2404

EDD Required:

Yes
22-Sep-OO

E200.8 SW1470

CA samples. Note comment on -74 and -75. _ ~)ri, _ 0 ( (

. ,,' -,~~\~~~ ~YLp \6L~ Pl~OK)~ÐJl'lCLr¡Ç~ -:J ~ ~ o-brK
~._~_~__:_. CK pv q_~"-oo

- -- , 1_.._._~~!:~Ti~~_-i h____m___-;_______... u____ , - _no .__m - L~..d~~!~Tti_0;-=J

:.l~-::--/?:' -- R db Øfg /) .." '- ¡':z:z 00 /1 '/r- _&c~:: ~;L: .~eceive y: .. "n __:x-.__. ~ _.-:___ _ _.:,.. .. ' _.. _ __n, _.__

Alphi's Sample 10 Client's Sample 10

BM100092241.01A CA001021MMl

BM100092241-02A CA001024MMl

BM100092241-03A CA001027MMl

BM100092241-04A CA00102AMMl

BMl00092241-05A CA001020MM1

BMl00092241-06A CAD0104AMMl

BM100092241-07 A CADOI04DMMI

BM100092241-08A CAD01050MMl

Comments:

Relinquished by:

Relinquished by:

Requested Tesls
Collection Type (-'I of Bottles

Matrix Date Sulfuric Nitric Other Comments

Aqueous 09/06/00
12:23

Aqueous 09/06100
12:24

Aqueous 09106100
12:25

RCRA 8 Metals

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

OTHER (1) Inorganic by EPA MERCURY, Total
Method 200.8 - (MERCURY)

(200.8)

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)._--
OTHER (1) Inorganics by EPA MERCURY, Total

Method 200,8 (MERCURY)
(200.8)

RCRA 8 Melals

RCRA B Metals

Aqueous 09/06100
12:27

RCRA 8 Metals

Aqueous 09/06100
12:32

RCRA 8 Melals

Aqueous 09/06100
14:13

OTHER (I) Inor9anics by EPA MERCURY, Total
Method 200,8 (MERCURY)

(200,8)

Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Total
Melhod 200.8 (MERCURY)

(20D.)

RCRA 8 Melals

RCRA B Melals

Aqueous 09106100
14:14

OTHER (1) ReRA B Metals

Aqueous 09/06100
14:18

OTHER (I)

~--_._...-.._..- ..--_._-_.--_._--._----

...... " "--'T~":_. ~r.-r---- ....

Received by:
___.....1



Alpha Analytical, Inc.
255 GknilJk Avenue

Suite 21

Sparks, Nevada 8943 i -5778

Phone: (775) 355-1044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

SUB CHAIN-Of-CUSTODY RECORD

Work Order: BMIO0092241

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

TEL:

FAX:

Accl#:

(702) 857-2400

(702) 857-2404

Page ... of

Report Due By. 5:00 PM
On 06-0ct-00

Required QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

EDD Required:

Yes
22-Sep-OO

Alpha's Sample 10 Client's Sample 10

BM100092241-09A CAD01053MMl

BM100092241-10A CAD01056MMl

BM100092241-11A CAD01405Mt-l

BMl0009224H2A CAD01408MMI

BM100092241.13A CAo0140BMMl

BM100092241-14A CAD01416MMI

BM100092241-15A CAD01419MMI

BM100092241-16A CAD0141CMMI

Comments:

rH

Relinquished by:

Relinquished by:

Collection Type (_') of Bolles
Matrix Date Sulfuric Nitric Other

Aqueous 09/06100
14:22

OTHER (I)

Aqueous 09106100
14:24

OTHER (1)

Aqueous 09/12/00
21:35

Aqueous 09/12/00
21:36

Aqueous 09/12/00
21:38

Aqueous 09/12/00
22:14

OTHER (I)

OTHER (I)

OTHER (1)

OTHER (1)

OTHER (1)Aqueous 09/12/00
22:17

Aqueous 09112/00
22:20

OTHER (1)

t ,~,-,~.l,.."/
. _.- r-~--- ._- . - .

Requested Tests

E200.8 SW7470

Inorganics by EPA MERCURY, Total
Method 200,8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.8)

lnorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200,8)

Inorganlcs by EPA MERCURY, Total
Melhod 200.8 (MERCURY)

(200.8)

lnorganics by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200,8)

lnorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

Inorganics by .EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

lnorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

C~:Däï0:i~~J--- - -, ----- un _

;//::';/~~.i ¿~~~~~-.' Received by: ~ ~ J~
Received by:

Comments

RCRA e Melals

RCRA 8 Melals

RCRA e Metals

RCRA e Melals

ReRA 8 Metals

RCRA e Melals

RCRA e Melals

-
RCRA e Melals

7-J:-:.r:~~;~Qi
-- ..'..1



Alpha Analytical, Inc.
255 Glendale AvenLl:

Suiie 21

Sparks, Nevada 89431-5778

Phone: (775) 355- i 044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

.., -'~ "' ,~

Page of

Report Due By : 5:00 PM
On : 06-0ct-00

Reciuired QC:

Final Rpt, MBLK, LCS, MS/MSD With Surrogates

22-Sep-OO

Alpha's Sample iO Client's Sample 10

BMI00092241.17A CAD0141FMMI

BMl0009224HBA CAOO1422MMl

BM100092241-19A CAD01425MMl

BM100092241-20A CAD01428MMI

BM100092241-21A CAD0142BMMl

BM100092241-22A CAD0142EMMt

BMI00092241-23A CAD01436MMI

BMI00092241-24A CAD01439MMI

Comments: CA samples.

Relinquished by:

Relinquished by:

SUB CHAIN-Of-CUSTODY RECORD

Work Order: BMIO0092241

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

TEL:

FAX

Aeet #:

(702) 857-2400

(702) 857-2404

EDD Required:

Yes

Requested Tests

Collection Type (_'. of Bolles
Matrix Dale SulfurIc NitrIc Olher

Aqueous 09/12/00
22:24

E200.8 SW1470

OTHER (1) Inorganlcs by EPA MERCURY, Tolal
Melhod 200,8 (MERCURY)

(200,8)

Aqueous 09112/00
22:29

MERCURY, Tolal
(MERCURY)

Aqueous 09/12/00
22:36

Aqueous 09112/00
22:37

Aqueous 09/12/00
22:45

Aqueous 09/12/00
22:46

Aqueous 09/12/00
23:32

Aqueous 09/12/00
23:34

OTHER (1) Inorganlcs by EPA
Method 200.8

(200.8)

OTHER (1) Inorganics by EPA MERCURY, Toll
Method 200.8 (MERCURY)

(200,8)

Inorganlcs by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

OTHER (1)

OTHER (1) Inorganics by EPA MERCURY. Total
Method 200,8 (MERCURY)

(200.8)

OTHER (1) Inorganic by EPA MERCURY, T olal
Method 200_8 (MERCURY)

(200.8)

OTHER(I) Inorganics byEPA MERCURY, Total
Melhod 200.8 (MERCURY)

(200.8)

Inorganic by EPA MERCURY. Tolal
MeUlod 200.8 (MERCURY)

(200,8)

OTHER (1)

. ì
! Ïlaterrr~_~~J" - -

Commenls
. ~. -------_._--_.._---_..-.--- .-..-.._-_._-----_.~ .- -_.__.......,_.._------

, J ./ /'" ..
! ! ::,~/ tit; _ .~~:~_'L:: Received by: 1W~ (J~~

Received by:

RCRA 8 Metal.

ReRA 8 Melals

RCRA 8 Melals

RCRA 8 Metals

RCRA 8 Melals

RCRA 8 Metals

RCRA 8 Melals

RCRA 8 Metals

7...2 :i ~ l1f

i rià ie/Ti'~~~'- -l
i .. -- .._-- -- i I

/7YF I
I
i

. i



Alpha Analytical, Inc.
255 Glendale Avenue

Suite 21

Sparks, Nevada 89431-5778

Phone: - (775) 355-1044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

SUB CHAIN-Of-CUSTODY RECORD

Work Order: BMIO0092241

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

TEL:

FAX:

Acct#:

(702) 857-2400

(702) 857-2404

EDD Required:

Yes

Page of

Report Due By: 5:00 PM
On : 06-0ct-00

ReQuired QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

22-Sep-OO

Alpha's Sample 10 Cllenls Sample \0

BM100092241-25A CAD0143CMMl

BM100092241-26A CAD01469MMI

BM100092241.27 A CAD0146CMMI

BM100092241-28A CAD0146FMMI

BM100092241:29A CAD0147DMMI

BM100092241-30A CAD01480MMI

BM100092241-31A CAD01483MMl

BM100092241-32A CA001486MMI

Comments: CA samples.

Relinquished by:

Relinquished by:

Requested Tests

Collection Type (_II) of Bollies
Matrix Date Sulfuric Nitric Oller

Aqueous 09/12/00
23:36

Aqueous 09/14/00
03:33

E2DD.8 SW747D

OTHER (1) Inorganlcs by EPA MERCURY. Tola
Melhod 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY. Tolal
Method 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

Inorganlcs by EPA MERCURY, Total
Melhod 200.8 (MERCURY)

(200,8)

OTHER (1)

Aqueous 09/14/00
03:35

OTHER (1)

Aqueous 09/14/00
03:37

Aqueous 09/14/00
04:52

Aqueous 09/14/00
05:00

Aqueous 09/14/00
05:04

Aqueous 09/14/00
05:13

':"~.,~/.._...

OTHER (1)

OTHER (1)

OTHER (1) Inorganlcs by EPA MERCURY, Tolal
Melhod 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY. Total
Method 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

OTHER (1)

OTHER (1)

¡ Dä.telr.:~~~-'--f"""" - -

Comments

RCRA 8 Melals

RCRA 8 Melals

RCRA 8 Melals

RCRA 8 Melals

RCRA 8 Metals

RCRA 8 Metals

RCRA 8 Melals

ReRA 8 Melals

A././ /3~...7ev~" .._.....
I D;¡"t'e/Tiff¡ --l__. ..__....._ _ _._ .J

~ ;z J~ cX .¡ .ft:ri/¿,.J.l:.1L ..1. _~Ej;,- Received by:

Received by:



Alpha Analytical, Inc.
255 Glendale Avenue

Suile 21

Sparks, Nevada 8943 i -5778

Pliune: 075) 355-1044

Fax: (775) 355-0406

S.ubcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

SUB CHAIN-Of-CUSTODY RECORD
Work Order: BMI00092241

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates or analysis and detection limits.

TEL:

FAX:

Aeel #:

(702) 857-2400

(702) 857-2404

EDD Required:

Yes

Page of

Report Due By: 5:00 PM
On : 06-0ct-00

Required QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

22-Sep-OO

Alpha's Sample 10 Cllents Sample 10

BM100092241-33A CAD01489MM1

BM100092241.34A CAD0148CMMI

BM100092241-35A CAD0148FMM1

BM100092241.36A CAD01492MMI

BM100092241.37A CAD01495MMI

BM100092241.38A CAD0149DMMI

BMI00092241.39A CAD014AOMM1

BM100092241.40A CAD014A3MMI

Comments: CA samples.

Relinquished by:.

Relinquished by:

Matrix

Collection

Date

Aqueous 09/14/00
05:17

Aqueous 09/14/00
05:24

Aqueous 09114/00
05:32

Aqueous 09/14/00
05:33

Aqueous 09/14/00
05:39

Aqueous 09114100
06:11

Aqueous 09/14/00
06:13

Aqueous 09114/00
06:16

~ . ':_,../ ¡ f

Requested Tests

Type (.') of Bottes
E2DO.6 SW7470

RCRA 8 Melals

Sulfuric Nitric Other

OTHER (1) Inorganics by EPA MERCURY. Tolal
Method 200.8 (MERCURY)

(200.8)

Inorganlcs by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Total
MeUlod 200,8 (MERCURY)

(20o.)
Inorganlcs by EPA MERCURY, Total
MeUlod 200.8 (MERCURY)

(200.8)

OTHER (1)

OTHER (1)

OTHER (1)

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200,8)

OTHER (1) Inorganics by EPA MERCURY, Tolal
Melhod 200.8 (MERCURY)

(200.8)

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200,8 (MERCURY)

(200,8)

Comments
_.__ ,. .n'__ ___.._.._.__._--_.,----_..._--_.... ---_.,,-_.-_..

RCRA 8 Metals

RCRA 8 Melals

RCRA 8 Metals

RCRA 8 Melals

RCRA 8 Metals

RCRA 8 Metals

OTHER (1) Inorganlcs by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200.8)

RCRA 8 Melals

¡PP- riateiTi~e--ql.i

#¡¿__tt~~__7'2.2-0~-)1;/;-_._-
I

I

..-------c!?~!~itr~e -J--------
/ . ; " . / )". t'\"-___ :/~-.s:;_Jl,_~:_J..,. . Received by:

. Received by:



Alpha Analytical, Inc.
255 Glendale Avenue

Suite 21

Sparks, Nevada 89431-5778

Phone: (775) 355-1044

Fai¡: (77 5) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

SUB CHAIN-Of-CUSTODY RECORD

Work Order: BMIO0092241

Report Due By
On

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

TEL:

FAX:

Acct #:

(702) 857-2400

(702) 857-2404

Page of

5:00 PM
06-0ct-00

Required QC:

Final Rpt, MBLK, LCS, MS/MSD With Surrogates
EDD Required:

Yes
22-Sep-OO

Alpha's Sample ID Client's Sample 10

BM100092241-41A CAD014BFMMI

BMI00092241-42A CA0014C2MMI

BM100092241-43A CAD014C5MMI

BMl0009224H4A CAD014D4MMI

BMl0009224H5A CAD014DBMMI

BM 100092241-46A CAD014DEMMI

BMI00092241-47A CA0014E4MMI

BM100092241.48A CAOO14E7MMI

Comments: CA samples.

Relinquished by:

Relinquished by:

Collection Type (./11 of Bollies

Matrix Date Sulfuric Nitric Other

Aqueous - 09/15/0
08:45

Aqueous 09/15/00
08:47

Aqueous 09/15/00
08:50

Aqueous 09/15/00
09:52

Aqueous 09/15/00
09:57

Aqueous 09/15/00
09:59

Aqueous 09/15/00
10:02

Aqueous 09/15/00
10:06

... '.

OTHER 11)

OTHER (1)

OTHER (1)

OTHER (1)

OTHER (1)

OTHER (1)

OTHER (1)

OTHER (1)

Requested Tests

E200.8 SW7470

,,~.==,~_===_I._-

Inorganlcs by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Tolal
Melhod 200,8 (MERCURY)

(200.6)

Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

Inorganics by EPA
Method 200.8

(200.8)

Inorganlcs by EPA
Melhod 200.8

(200,8)

MERCURY, Total
(MERCURY)

MERCURY, Tolal

(MERCURY)

Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

Inorganlcs by EPA MERCURY, Total
Method 200,8 (MERCURY)

(200.8)

-- -'-'-L.-~:.~a~e/i~~~~J-'-- - .'- ._____no. - I

l::; 'í:L- Received by: ~d~L~ _ r-~z- 1)1)'
Received by:

/'1.'. .-- ..-.',.---- ..r~._--..~..~

Comments

RCRA 8 Melals

RCRA 8 Melals

RCRA 6 Metals

RCM 6 Metals

RCRA 6 Metals

RCRA 8 Metals

RCRA 8 Metals

RCRA 8 Metals

Date/Time ....

/??'r
I
i

.. j



Alpha Analytical, I ne.
255 Glendnle Avenue

Siii!\: 21

Spurks, Nevadu 89431-5778

Phune: (775) 355-1044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd,

Reno, NV 89502

SUB CHAIN-Of-CUSTODY RECORD
Page of

Work Order: BMIO0092241

Report Due By : 5:00 PM
On : 06-0et-OO

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

TEL:

FAX:

Accl #:

(702) 857-2400

(702) 857-2404

Required QC:

Final Rpt, MBLK, LCS, MS/MSD With Surrogates
EDD Required:

Yes
22-Sep-OO

SW7470
Alpha's Sample ID Client's Sample ID

BM100092241-49A CAD014EAMMI

BM100092241-50A CADOl4EDMMI

BMI00092241.51A CADOl4F3MMI

BM100092241-52A CADOl4F6MMI

BMI00092241.53A CADOl511MMI

BM100092241-54A CADOI514MMI

BM 100092241.55A CADOl51AMMI

BM100092241-56A CADOl523MMI

Comments: CA samples.

Relinquished by:

Relinquished by:

Collecllon Type (.#) of Boilles
Matrix Dale Sulfuric Nllrlc Olher

Aqueous 09115/00
10:11

Aqueous 09/15/00
10:14

Aqueous 09/15/00
10:22

Aqueous 09/15/00
10:25

Aqueous 09115/00
11:36

Aqueous 09/15/00
11:48

Aqueous 09115/00
11:50

Aqueous 09/15/00
23:35

: .~.:. : :. ' t. L/

OTHER (I)

OTHER (I)

OTHER (i)

OTHER (I)

OTHER (I)

OTHER (I)

OTHER (1)

OTHER (I)

Requesled Tesls

E200.8
Comments

-~ _.. --'_.".,,_.._..~

Inorganlc: by EPA MERCURY. Tolal
Method 200,8 (MERCURY)

(200.8)

(norganlc: by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Tolal
Melhod 200.8 (MERCURY)

(200.8)

RCRA 8 Melals

RCRA 8 Melals

RCRA 8 Melals

Inorganlc: by EPA MERCURY, Tolal
Method 20o. (MERCURY)

(200.8)

RCRA 8 Melals

Inoranlc: by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.8)

ReRA 6 Metals

Inorganic by EPA MERCURY, Tolal
Melhod 200.8 (MERCURY)

(200.8)

RCRA 6 Metals

Inorganic: by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200.8)

Inorganlcs by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200,8)

RCRA 6 Melals

RCRA 6 Metals

'-"---'-CE_~-i~rr~'me l------

¡iß-5i~.\l~
¡' .- ,/"-'"_.J l-l\

I Date/Tim.ë..~~J-

./i/ ß l /- Î- ;i.2- 00 /7 ~r-/~----~-_._... ..Received by:

Received by:
. "::'_:..1



Alpha Analytical, Inc.
255 Glendale Avenue

Suite.21

Sparks. Nevada 89431-5778

Phone: (775) 355-1044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

SUB CHAIN-Of-CUSTODY RECORD
Page of

Work Order: BMIO0092241

Report Due By: 5:00 PM
On : 06-0ct-00

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

ReQuired QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

('02) 857-2400

(702) 857-2404

EDD Required:

Yes

TEL:

F fi:

Acct #: 22-Sep-OO

SW7470
Alpha's Sample ID Client's Sample ID

BM100092241-57 A CAD01526MMl

BM100092241-5BA CAD01529MMl

BM100092241-59A CAD01534MMl

BM100092241-BOA CAD01538MMl

BM100092241-61A CAD0153BMMl

BM100092241-62A CAD0153EMM1

BM100092241-B3A CAD01541MMl

BMI00092241-B4A CAD01544MMl

Requested Tests

Collection Type (.i) of Bollies
Matrx Date Sulfuric Nllrlc Other

Aqueous 09115/0
23:38

AqueQUs 09115/00
23:41

E200.8
Comments

OTHER (1) Inorganlcs by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200.B)

Inorganics by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.)
Inorganic by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

Inorganlcs by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.8)

RCRA 8 Melals

OTHER (1) RCRA 8 Melals

Aqueous 09/15/00 OTHER (1)
12:09

RCRA B Melals

Aqueous 09/15/00 OTHER (1)
00:14

Aqueous 09/15/0
00:19

Aqueous 09115/00
00:25

Aqueous 09/15/00
00;26

Comments: CA samples.

Aqueous 09115/00
00:31

Relinquished by: . ..

Relinquished by:

/ ." :. ~
:'~'.~w- .~. -.\..:'~~ .:-:.s..../

l

RCRA 8 Meials

OTHER (1) Inorganics by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200.8)

RCRA 8 Metals

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

ReRA 8 Melals

OTHER (1) Inorganics by EPA MERCURY, Tolal
Melhod 200.8 (MERCURY)

(200.8)

RCRA 8 Melals

OTHER (1) Inorganlcs by EPA MERCURY. Tolal
Method 200.8 (MERCURY)

(200.8)

RCRA B Melals

,.----c.!~~~!~~~_~~J-.-.. - --- --_. ____....0 -- L Date/Time

:;!:';:i¡:S:!L_L~:.!:l'-Received bY:~tI~,- '1;;:i-O() /1'0/.r.__

_.___~_. n_ _.. __ n. __ Received by:



Alpha Analytical, Inc.
255 lilendali: Avenue

Suite 21

Sparks, Nevada 8943 i -5778

Phone: (775) 355-1044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

--£;- ¡~__J.~ ---_.'..,

SUB CHAIN-Of-CUSTODY RECORD
Page of

Work Order: BMIO0092241

Report Due By
On

5:00 PM
06-0ct-00

*Please reference the Work Order number on an reports and invoices.
* Also please include the dates of analysis and detection limits.

TEL:

FAX:

Acct #:

Required QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

(702) 857-2400

(702) 857-2404

EDD Required:

Yes
22-Sep-OO

SW7470
Alpha's Sample 10 Client's Sample 10

BM100092241-65A CA001547MMl

BM100092241-66A CAD0154CMMI

BM100092241-67 A CA00154FMMl

BM100092241-66A CA00155EMMl

BM100092241-69A CA001561MMI

BM100092241-70A CAD01564MMl

BM100092241-71A CADOl2ACMMl

BMI00092241-72A CA0012AFMMl

Comments: CA samples.

Relinquished by:

Relinquished by:

Requested Tests

Collecllon Type ( II) of Bollies
Matrix Data Sulfuric Nitric Other

Aqueous 09/15/00
00:35

Aqueous 09/15/00
00:42

Aqueous 09/15/00
00:44

Aqueous 09/16/00
01:33

Aqueous 09/16/00
01:35

Aqueous 09/16/00
01:39

Aqueous 09/09/00
15:59

Aqueous 09/09/00
16:01

:.';"':1" .

E200.8
Comments

OTHER (1) Inorganlc by EPA MERCURY, Tolal
Melhod 200,8 (MERCURY)

(200.8)

RCRA 8 Melals

OTHER (1) Inorganics by EPA
Method 200,8

(200.6)

Inorganlc by EPA
Method 200.8

(200.8)

Inorganics by EPA MERCURY, Tolal
Melhod 200.6 (MERCURY)

(200,8)

RCRA 6 Melals

MERCURY, Tolal
(MERCURY)

RCRA 6 Melals

OTHER (1) MERCURY, Tolal
(MERCURY)

RCRA 6 Melals

OTHER (1)

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200.6 (MERCURY)

(200.6)

RCRA 6 Melals

OTHER (1) ¡norganlcs by EPA MERCURY, Tolal
Melhod 200.8 (MERCURY)

(200.6)

ReRA 8 Melals

OTHER (1) Inorganlcs by EPA MERCURY, Tolal
Melhod 200.6 (MERCURY)

(200.6)

Inorganics by EPA MERCURY, Total
Melhod 200,6 (MERCURY)

(200.6)

RCRA 6 Melals

OTHER (1) RCRA 6 Melals

..... . ._--(=:':!?~te/r!~;-_J'--'- -- . -

/,. :.:". ,:.'~ i":.',.l; ) ~.) i;/j"" ..
rr--.-----.-...... .-~--.-.-.

'-. . riate/Ti~~~-.J--

Received by: fl__ß~...!~.:-td / 1 ~.J

Received by:



Alpha Analytical, Inc.
255 Glendale Avenue

Suite 21

Sparks, Nevada 89431-5778

Phone:- (775) 355-1044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

SUB CHAIN-Of-CUSTODY RECORD
Page of

Work Order: BMIO0092241

Report Due By: 5:00 PM
On : 06-0ct-00

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

TEL:

FAX:

Aeel #:

(702) 857-2400

(702) 857.2404

Required QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

EDD Required:

Yes
22-Sep-OO

Alpha's Sample 10 Client's Sample 10

BMI00092241-73A CA0012B2MMl

BM100092241-74A CAD012BFMMl

BM100092241-75A CAD012C3MM1

BM100092241.76A CAD012C6MMl

BM100092241-7 A CAO12CCMMl

BM100092241-76A CAD012CFMMl

BM100092241-79A CAD012D2MM1

BM100092241-80A CAD012D6MM1

Comments: CA samples,

l
Relinquished by:

Relinquished by:

Matrix

CQllectlQn

Dale

AqueQus 09109100
16:02

Aqueous 09/09100
16:59

Aqueous 09109/00
17:03

Aqueous 09/09/00
17:05

Aqueous 0919100
17:07

Aqueous 09/09/00
17:10

Aqueous 09/09/00
17:12

Aqueous 09/09/00
17:17

. -"- .~ ~.., :'.... ~'~; t..l
i

Requested Tesls

Type (.'1 QI BQIIles
E200.8 SW7470

Sulfuric Nllrlc Other

OTHER (1)

OTHER (1)

Inorganics by EPA
Melhod 200.6

(200.8)

Inorganics by EPA
Method 200,6

(200.6)

IMrganics by EPA MERCURY, TQtal
Method 200,6 (MERCURY)

(200.81

MERCURY, Total

(MERCURY)

OTHER (1) MERCURY, Total
(MERCURY)

OTHER (1) lnorganics by EPA MERCURY, Total
Method 200.6 (MERCURY)

(200.6)

Inorganics by EPA MERCURY, Total
Method 200,8 (MERCURY)

(200,8)

OTHER (1)

OTHER (1) Inorganics by EPA MERCURY, Total
Melhod 200,6 (MERCURY)

(200,8)

OTHER (1) lnorganics by .EPA MERCURY, Tolal
Method 200,6 (MERCURY)

(200.8)

OTHER (1) Inorganics by EPA MERCURY, Total
Method 200.6 (MERCURY)

(200.8)

. - -. ,....r:-- Di~e~i~=J----' .______._..__u__ -- .0-- ¡-
. n_._/;'::~_Lij;___.L2.,ii- Received by: ~_tj~ ...i- 22-¿10

_.___._n_ __. Received by:

Commenls

RCRA 8 Metals

RCM 8 Melals, Filer prior 10
analysis and analyze lor aqueous

and solid phase_

RCM 8 Metals, Filter prior 10
analysis and analyze for equeous

and solid phase.

RCRA 8 Melals

RCRA 8 Melals

RCM 6 Melals

RCM 8 Melals

RCM 6 Melals

~a~~;ë~:i



Alpha Analytical, Inc.
255 Glcndalc Avcnuc

Suiie 21

Sparks, Nevada 89431-5778

Phone: (775) 355-1044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

'" ----!~ .,t, -- -----.-~:

SUB CHAIN-Of-CUSTODY RECORD
Page . of

Work Order: BMI00092241

Report Due By: 5:00 PM
On : 06-0ct-00

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

TEL:

FAX:

Accl#:

(702) 857-2400

(702) 857-2404

EDD Required:

Yes

ReQuired QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

22-Sep-OO

Requested T esls

Alpha's Sample ID Client's Sample 10

BM/00092241-81 A CAD012DCMMI

BM100092241.82A CAD012EOMMI

BM/00092241-63A CAD012ECMMI

BM100092241-64A CAD012FOMMI

BM100092241-65A CAD012F4MMI

BM100092241-66A CAD0130CMMI

BM100092241-67 A CAD0130FMMI

BM100092241.66A CAD01312MMI

Comments: CA samples,

Colleçtlon Typel-) 01 Bolles

Matrli¡ Dale Suirurlç Nltrlç Olher

Aqueous 09/09/00
17:23

Aqueous 09109/00
17:25

Aqueous 09/09/00
18:33

Aqueous 09/09/00
16:37

Aqueous 09109/00
16:42

Aqueous 09110/00
07:19

Aqueous 09110/00
07:22

Aqueous 09110/00
07:26

( /.....__...,----. .. _...Relinquished by:
i

I Relinquished by:
1...___..

_(..tJ

E200,B SW7470

RCM 6 Melals

r D.te!ime_1

~~~o7-~~_O~ /JYj;:~J

OTHER (I) Inorgniçs by EPA MERCURY, Tolal
Method 200.6 (MERCURY)

(200.6)

Inorganiçs by EPA MERCURY, Tolal
MeUiod 200.8 (MERCURY)

(200.8)

Inorganlc by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.6)

Inorganiçs by EPA MERCURY, Tola!
Melhod 200.8 (MERCURY)

(200,6)

OTHER (1)

OTHER (I)

OTHER (1)

OTHER (1) Inorganiçs by EPA MERCURY, Tolal
Melhod 200.6 (MERCURY)

(200_6)

OTHER (1) Inorganiçs by EPA MERCURY, Tolal
Method 200,6 (MERCURY)

(200,6)

OTHER (1) lnorganic: by EPA MERCURY, Tolal
Method 200.6 (MERCURY)

(200,8)

Inorganiçs by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200,6)

OTHER (I)

." - i~~~äi~!!~~_=J--. -._- .;.

f...:,~' ;;/:)'0 /.' '1 :. ...._---_.. ~---_.,------- Received by:

Received by:

Comments
-'. ..-_.- ~---_._._---._________.________._ '...n.', _."__.____

RCRA 8 Metals

RCM 6 Melals

RCRA 6 Metals

RCRA 6 Melals

RCRA 6 Metals

RCRA 6 Metals

RCM 6 Metals



Alpha Analytical, Inc.
255 Glendak Avenue

Suite 21

Sparks, Nevada 89431-5778

Phone:' (775) 355-1044

Fax: (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Reno, NV 89502

SUB CHAIN-Of-CUSTODY RECORD
Page of

Work Order: BMIO0092241

Report Due By : 5:00 PM
On : 06-0ct-00

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

Required QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

(702) 857-2400

(702) 857-2404

EDD Required:

Yes

TEL:

FAX:

Acct #: 22-Sep-OO

SW7470
Alpha's Sample 10 Client's Sample 10

BMlOOOS2241-8SA CAD0131FMMI

BMI000S2241-90A CAOO1322MMI

BM1000S2241-S1A CAD01325MMI

BM1000S2241-S2A CADOl32BMMI

BM 1000S2241.S3A CAD0132EMMI

BMI000S2241.94A CA001331MMI

BMlOOOS2241-95A CA001334MMI

BM1000S2241-S6A CAD01337MMI

Comments: CA samples.

1--~~:::qUiShed by:
¡
i

! Relinquished by:
I. '"

Requested Tests

Collection Type (Jill of Bollies
Matrix Date SulfurIc Nitric Other

Aqueous 09110/00
08:51

Aqueous 09110/00
08:54

Aqueous 09110/00
08:56

Aqueous OS/10/00
OS:ll

Aqueous 09/10/00
OS:12

Aqueous OSIIO/OO
OS:26

Aqueous OS/10/00
OS:28

Aqueous OS/1010
OS:34

. ~?,.

E200,8
Comments

OTHER (I) Inorganlcs by EPA MERCURY, Talal
Method 200.6 (MERCURY)

(200.8)

Inorganlcs by EPA MERCURY, Tolal
Melhod 200.8 (MERCURY)

(200.8)

RCRA B Melals

OTHER (Ii RCRA 6 Melals

OTHER (I) Inorganlcs by EPA
Method 200.8

(200.8)

Inorganlcs by EPA
Method 200.8

(200,8)

MERCURY, Tolal
(MERCURY)

RCRA 8 Melals

OTHER (1) MERCURY, Tolal

(MERCURY)
RCRA 6 Melals

OTHER (1) Inorganics by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.6)

RCRA B Melals

- OTHER (1) Inorganics by EPA MERCURY. Tolal
Method 200,8 (MERCURY)

(200.6)

RCRA B Melals

OTHER (1) Inorganics by EPA
Method 200:8

(200.8)

Inorganic by EPA
Method 200.8

(200,8)

MERCURY, Tolal

(MERCURY)
RCRA 8 Melals

OTHER (I) MERCURY. Total

(MERCURY)
RCRA 6 Melals

-...---- .. - C-~~~~~!~r!~~~__ _ J --- ---- --- ".-'"

~~" 1=;_2-;0 ;a;;; --J;¿~';:~,~_/~:._~t:~.j .JI::,
Received by:

Received by:



.:'-

Alpha Analyticalt Inc.
2SS GI~nd~l~ A venue

Suile 21

Sparks, Nevada 89431-5778

Phone: (775) 355-1044

FlU: (775) 355.0-106

Subcontactor:

Sierra Environmental Monitoring

1135 Financial Blvd.

SUB CHAIN-Of-CUSTODY RECORD
Page of

Work Order: ßMI00092241

Report Due By: 5:00 PM

Qn : n6-Qct-OO
.'Please reference the Work Order number on all reports and invoices.

* Also please include the dates of analysis and detection limits.

Reno, NV 89502

TEL:

FAX:

Acct #:

(702) 857-~400

(702) 857.2404

EDD Require~:

Yes

ReQuired QC:
Final Rpt, MBLK, LCS, MS/MS~ With Surrogates

2~-Sep-OO

ãMIÕÕi:!ï'i1:';¡;"'-' ,-_. --- -eÃõö1404MMI-''--- Ä;.eu~---09i5fOO --OTR'¡;i---
09;52

Rcqu.,tad 1ests fi i: E200.' SW7470 :
l___.__~_____.:________._-=__.....______._____:__j
Ine'gani~ by ErA' MERCURY, Tctái ReM a Me/al. filer piiOI Ie
t,lid200,a - (MIiRCORY) - anal~5i. and analyze for aquoous(2oo.e~_~.______________.__.._.. ._____________~Id .o~.~ase.____

Jrrganci-l,v EPA MERCURY, Tolal RCRA a Molals_ Fülø, priO( toMeth 200_8 (MERCURY) anlysis and analyze lor aqueou(2oo.a) and 50~d phase_. ...._....__..,._-.__.-..,-.-...-.._---.__..._--..~.__.-----------------_._--.--_.._-_.._-------_...--- ~--_._-----
OM1000n241-45A CA001408MMi Aqueou. 05/15100 OTHER (\) ""ganico by EPA MERCURY, Total RCRA aM.lals Filler priOl 1009:57 Method 200 a (MERCURY) 8nalv'l, and anlyze lor aqueou

__ _..___....__u_______ ___..._____.____._..______________.________..... .._~OO-8J _______--~_ __________---..--.~~~ so.~~~~~_________!lMiõÖ0ï241:s9Ã' CAl101530tMI Aqao"s 09/15/00 - OmER (II ingani by EPA MERCURY. Tetal RCRA eM~lals ¡:~I"r prio 1012:09 MethOd 200.8 (MERCURY) . analysis and analye (or aquoous(200,8) and solid p~~_

Alpha's Sample 10 Clionr. Sample 10 Malrix

Colleqllon

bal.
Typo (_'101 Boltl..

Sullurlc Nitric altte. Comments

1li.IO009?241-29A CAD01470MMI Aqous 091400
04:52

OTHER (1)

Comments: Amended COC, These 4.

':~~~~~
1~.~::"¡~::.~y,-~--7!~~=~~;~¡:~¡;t~~~'IV~~~:=~~~~~~=:~=~==-=-~~~:~~'~=l
Relinquished by:..__________ .____..____....._____.._._____ Received by: __._____.__._..._



Billing Information:
Ballelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD Page;
1 of 2

Client:
Ballelle Memoriallnsliute
505 King Avenue

L Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL; (775) 355-1044 FAX; (775) 355-0406

WorkOrder: BMIOOI01664

Report Due By: 5:00 PM On: 30-0ct-OO

Columbus, OH 43201

Report Attention: Jennifer Ickes

Company Phone/Fax Secondary Phone/Fax
TEL: (614) 424-7358 TEL: (614) 424-3723
FAX: (614) 424-3667 FAX: (614) 424-3667

Job: MWRA Harbor and Outfall Monitoring Program
PO : Client's COC #: none

EDD Required: Yes

Sampled by ; Client

Cooler Temp; 4°C 16-0ct-OO

QC Level: S4 = Final Rpt, MBLK. LCS, MS/MSD With SUirogates

Requested Tests

Collection No. of Sottes 200_8

I MERCURYMatrix Date ORG SUB TAT PWS# Sample RemarksA~-T
i 101

-
0 As, Be, Cd, I As, Be, Cd, RCRA 809:22 I Cr, Pb, Hg, cr, Pb, Hg, Metals subcontracted

Ag, Se Ag, Se
to

Alpha Client
Sample ID Sample ID

r BMI00101664~Ó1Är-~ÄDa1i510MMf

¡BMIOÖ101664~02ÃI---eADÕ1613M-MI AQ 109/28/00 1111-oi-i1 09:26 I I As, Be, Cd, I As, Be, Cd, I
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

1

SEM.-'.'-'--
RCRA 8

Metals,subcontracted to
SEM.

RCRA 8 '-'1
Metals,subcontracted to i

SEM,

RCRA 8
Metals,subcontracted to

SEM.

RCRA 8 -----!
Metals,subcontracted to

SEM.

BM100101664-03A As, Be, Cd, I As, Be, Cd,
Cr, Pb, Ilg, Cr, Pb, Hg,
Ag, Se Ag, Se

r BMi001 01664~Ö4A 1-- 'eÄD1619MMiTAoT0928ia--. 10I . I 09:32 I I I As, Be, Cd, I As, Be, Cd, I
Cr, Pb. Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

i Bivlciö101664~Õ5Ar-eAD0161CMM I AQ I 09/28/00 I 1 L1 09:35 rr
-1

I

o
I As, Be, Cd, I As, Be, Cd, ICr, Pb, Hg, Cr, Pb, Ilg,

Ag, So Ag. Se

Coiiiients: No security seals preset. Blue and real ice frozen, Contract No.S274, RCRA 8 metals for all samples,subcontracted to SEM.

Relinquished by:

__ ____________.____ _________1 Signature i

~¥3~~~:
~--.=' .

I . 'P. (;1 0 V 0 h .í ( -B~
~temni¡=:~

Zo¡;ó;si-:~1iJ
------_.._--- -_._.¡

------ ----J
...f

Print Name Company

Relliiiulsheil by:

Rccel\'iI h)':

ItecrÎ\'iI b)':

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense,
The report for the analysis of the above samples Is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory Is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Botte Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plaslic aT-Other



t:.-
..\

Billing Information:
Battelle

505 King Avenue

CHAIN-OF-CDSTODY RECORD

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406

Report Due By : 5:00 PM

Page:
2 of 2

WorkOrder: BMIOOI01664

Client:
Ballelle Memorial Instiute
505 King Avenue

Company Phone/Fax Secondary Phone/Fax
TEL: (614) 424-7358 TEL: (614) 424-3723
FAX: (614) 424-3667 FAX: (614) 424-3667

Job: MWRA Harbor and Outfall Monitoring Program
PO : Client's COC #: none

EDD Required: Yes

Sampled by : Client
Columbus, OH 43201

Report Attention: Jennifer Ickes Cooler Temp: 4°C 16-0ct-OO

~ Company i-- õ~~f!m~--_-=i

-lJ'I IQiLle((j-l :~&~)

QC Level: S4 = Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Requested Tests

Alpha Client
Sample ID Sample ID

fBMiõÖ1Ò1664-Ö6Är ~AD01620MM

No. of Bottles
ORG SUB TAT PWS #
1 0 10

200_8 MERCURY

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

rËiM1001Ó16á4~öi Ar-- ~AD01623MM

. raMI00101664-08A
CAD01626MM
1

As, Be, Cd, I As, Be, Cd,
Cr, Pb, Hg, Cr, Pb, Hg,
Ag, Se Ag, Se

I äMIOÔ1Ò'1664~Õ9Ã-l-~ADÕ1629MM 1 AQ
As, Be, Cd, I As, Be, Cd,
Cr,Pb, Hg, Cr, Pb, Hg,

Ag, Se Ag, Se

As, Be, Cd, I As, B. e, Cd,
Cr, Pb, Hg, Cr, Pb, Hg.
Ag, Se Ag, Se

lrãMIOÒ101664-iòÄT~ÃD0162CMM AQ

Comments: No security seals preset. Blue arid real ice frozen. Contrct No.S274. RCRA 8 metals for all samples,subcontracted to SEM.

I~eliiiqiiished by:

I Signature I

~i2~OI(OÆÝ1l

Print Name

T J)f l?rolLi-Received hy:

Reliiiiiiished by:

Received by:

On : 30-0ct-00

Sample Remarks

RCRA 8
Metals,subcontracted to

SEM.

RCRA 8
Metals,subcontracted to

SEM.

RCRA 8
Metals,subcontracted to

SEM.

RCRA 8 ..i
Metals,subcontracted to

SEM.
- ---'1RCRA 8 i

Metals,subcontracted to !

SEM,

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Alr) SO(Soil) WS(Waste) DW(Drinklng Water) OT(Olher) Botlle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Alpha Analytical, Inc.
255 Glendale Avenue

Suite: 21

Sparks, Nevada 89431-5778

Phone: (775) 355- i 044

Fax:, (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd,

Reno, NV 89502

.J i ~- -

SUB CHAIN-Of-CUSTODY RECORD

Work Order: BMIO0101664

Page J of ~
Report Due By: 5:00 PM

On: 10/30/00

TEL:

FAX:

Acct#:

*Please reference the Work Order number on all reports and invoices.
* Also please include the dates of analysis and detection limits.

~-----' -
,,-

ReI inq uis heQ '1.'-~ti

Relinquished by:
w.____.____...__~_.__.

(1 c/.. ucoul.tf_,

(702) 857-2400

(702) 857-2404

ReQuired QC:
Final Rpt, MBLK, LCS, MS/MSD With Surrogates

EDD Required:

Yes

16-0ct-OO
Requested Tesls

Alpha's Sample 10 Client's Sample 10

BM100101664-01A CAD01610MMl

BMI00101664-02A CAD01613MMl

BM100101664-03A CAD01616MM1

BM100101664-04A CA0161SMM1

BM100101664-05A CAD0161CMMl

BMIOO 1 0 1664-06A CAD01620MMI

BM100101664-07A CAD01623MMI

BM100101664-08A CAD01626MMI

Collection Type ( II) of Bolles

Malrlx Dale Sulfuric Nilrlc Olher

Aqueous OS/28/00
OS;22

Aqueous OS/28/00
09;26

Aqueous OS/28/00
09;2S

Aqueous OS/28/00
OS:32

Aqueous OS/28/00
09;35

Aqueous 09/28/00
OS:38

Aqueous 09/28/00
OS;41

Aqueous 09128/00
09:44

E200.8 SW7 470
Comments

Inorganics by EPA MERCURY, Total
Method 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200,8)

Inorganics by EPA MERCURY, Tolal
Method 200.8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Total -
Method 200,8 (MERCURY)

(200,8)

Inorsanics by EPA MERCURY, Total
Method 200,8 (MERCURY)

(200,8)

Inorganics by EP A MERCURY, Total
Method 200,8 (MERCURY)

(200.8)

Inorganlcs by EPA MERCURY, Total
Method 200,8 (MERCURY)

(200.8)

Inorganics by EPA MERCURY, Tolal
Method 200,8 (MERCURY)

(200.8)

RCRA 8 Metals,subcontracted 10
SEM.

RCRA 8 Melals,subcontracted 10
SEM,

RCRA 8 Metals,subcontracted 10
SEM.

RCRA 8 Metals,subcontracted to
SEM,

RCRA 8 Metals,subcontracted to
SEM,

RCRA 8 Metals,subcontracted to
SEM.

RCRA 8 Metals,subcontracted 10
SEM,

RCRA 8 Metals,subcontracted to
SEM,

Comments: 200,8=RCRA 8 metals(As,Be,Cd,Cr,Pb,Hg,Ag,Se) 0irnp I \c ~ ()( ok)

. i

Received by;.//
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Received by:
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Alpha Analytical, Inc.
255 Glcndale Avenue

Suitc 21

S¡i:irks, Ncvada ll'J.1J 1-577ll

Phone:: (775) 355- 1044

Fax:' (775) 355-0406

Subcontractor:

Sierra Environmental Monitoring

1135 Financial Blvd.

Work Order: ßMIOOI01664

Page d of J-

Report Due By: 5:00 I)M

On: 10/30/00

SUB CHAIN-Of-CUSTODY RECORD

*Please reference the Work Order number on aU reports and invoices.
* Also please include the dates of analysis and detection limits.

Reno, NV 89502

TEL:

FAX:

Acct#:

(702) 857-2400

(702) 857-2404

EDD Required:

Yes

Required QC:

Final Rpt, MBLK, LCS, MS/MSD With Surrogates

16-0ct-OO
Requesled Tests

Collecllon Typo ( #) 0/ Bolles
Alpha's Sample ID Client's Sample 10 Malrlx Dale Sui/uric Nilrlc Olher

BM100101664-09A CAD01629MMI Aqueous 09126100
09:47

BM100101664-10A CAD0162CMMI Aqueous 09126/00
09:50

E200.8 SW7470
Comments

Inorganics by EPA MERCURY. Tolal
Method 200,6 (MERCURY)

(200.6)

Inorganics by EPA MERCURY, Tolal
Method 200.6 (MERCURY)

(200,6)

RCM 6 Metals,subcontracted 10
SEM.

RCM 6 Metals,subcontracted to
SEM,

Comments: 200.8=RCRA 8 nietals(As,Be,Cd,Cr,Pb,llg,Ag,Se)

.-'----~:~ r; t: l ., / d
( i" \, J . '. ....Relinquished b)''',., .' ..' .' l'lI'L'1 ~_~-_.- -

Relinquished by:________

/;Ll5 (
Received by:

Received by:
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./ ,- MWRA Harbor and Outfall Monitoring Program

Contract No. 5274
Chain-of-Custody Form

Today's Da: 9128100 10:08:51 AM Laboratory: Alpha Analytical, Inc.

Chaln-of-Custody #: CAD01-MM-0500
Survey 10: CA001

Analysis 10: MM
Analysis Decription: Major metals òO/õl (Q Co Y

(Phone) (Fax)

Bottle 10 : Bottle 10 : Sampling Da : Staon 10 : Ck 1 Ck 2 Ck 3 Ck 4

111111111111111111111 -o1CAD01610MM1 9128100 

9:22:57 AM 1F ~ CZ l2 0
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Shipping Condition - Room Temperature:
Received Condition - Room Temperature:

Cold(ice):
Cold(ice):

Frozn(dry ice):
Frozen(dry ice):

Received By I Date I Time I Company

Page 1 of 1



APPENDIX C 

QUALITY CONTROL REPORTS 

EPA/540/R-05/014

Evaluation of Sediment Agitation and
  Mixing into the Surrounding Water
   Column from Capping Activities -
                  Boston Harbor 
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C) Battelle
. . . Putting Technology To Work

Duxbury Operations
397 Washington Street
Duxbury, Massachusetts 02332
Telephone 78 i -934-0571
Fax: 781-934-2124

August 27, 200 1

Jennfer Ickes

Battelle Memorial Institute
Columbus, OR

I Subject: Delivery of QC Deliverable from Battelle Duxbur's W A3-26: Boston Cap Project for
P AHCD!lR Analyses

Dear Jennfer:

!

1
This letter provides a sum of the data quality for analyses Battelle's Duxbur Oprations (BDO) has
peiformed in order to determne the concentrations ofTPR, PCB, and PAR analytes from the analytical task:
W A3-26: Boston Cap Project.

W A3-26: Boston Cap Project

i
i

\

Samples were safely received at our lab on September 200. A tota of 5 sediment samles, 148 water samples,
and 9 fiter samples, along with the appropriate quality control (Qc) samples, were processe and analyze in
12 analytical batches for both 8270M (PAR), 8081M (PCB) and 8015M (TPH) analyses (as defined in the
Project's QAPP).

Sample extrctions and handling went smoothly

All of these data have ben thoroughly reviewed and valdated by BDO's independent Qualty Assurce Unit,
as well as by staff of the chemistr deparent, as per the Project QAPP.

~I

l;, Specifi Qua Contol Sample Informon

The quality control (Qc) samle data quality objectives (DQOs) were largely met for ths project, thereby
supporting the overal reliabilty and quality of the reported data. The overal data set was excellent. There are
isolated exceeences with some of the anyses, however there is no impact on the overal quality of the data.
Below is a listig and discussion of the QC for the data set.

All samles:

. Sample Holdinfl Times. Al sample holding times were met.

There were 63 QC criteria of 3438 QC data points outside of acceptace criteria.

I



PCB data:

. Procedural (Method) Blanks. A method or procedural blan (PB) was processed and analyze with each
analytcal batch of samples. The PB's data quality objectives (DQOs) were consistently met as defined in
the Project QAPP.

. Laboratory Control Sample Recovery. A laboratory control sample (LCS) was processed and analyzed
with each analytical batch of samples. The taget compound recovenes consistently met the DQOs for both
the 8081M analyses as defined in the Project QAPP.

. Matri Spike Recovery an Precision. One matr spike (MS) sample was processed with the field samples
in each analytcal batch of samples. The taget compound recovenes consistently met the DQOs for both
the 8081M analyses as defined in the Project QAPP.

. Internl Standard Recoveries. Surogate internal stadards (SIS) and recovery internal stadard
compounds (RIS) were added to each field and QC sample to monitor the sample processing effciency.

For samples analyze by 8081M, surogate recovenes were withn cntena in all but 5 samples. Four ofthe
five samples had arficially high surogate recovenes, which was due to an interfenng, unidentified
compound(s) that co-luted with the surogates. The fift sample had a low surrogate recovery and was

noted in the sample preparation reords.

. Sample Duplicates. A sample duplicate (DUP) was processed and analyzed with each analytcal batch of
samples. The DUP's data quaty objectives (DQOs) were consistently met as defined in the Project QAPP.

There were 9 QC critena of 950 QC data points outside of acceptace crteria.

PAD data:

. Procedural (Method) Blanks. A method or procedural blan (PB) was processed and analyze with each
analytical batch of samles. The PB's data quaity objectives (DQOs) were consistently met as defined in
the Project QAPP with one exception. The PB in Batch #0-407 was contanated. There was no sample
left for re-extrction, however all other QC data was excellent including the LCS and MS, and the water
data was consistent with those found in other batches.

. Laboratory Control Sample Recovery. A laboratory control sample (LCS) was processed and analyzed
with each analytical batch of samles. The taget compound recoveries consistently met the DQOs for both
the 8270M analyses as defmed in the Project QAPP with one exception. There was 127% recovery of
fluorathene in Batch #0-48. This appear to be an isolated incident and should have no impact on the
data.

. Matri Spike Recovery an Precision. One matr spike (MS) sample was processed with the field samles
in each analytcal batch of samles. The taget compound recovenes consistently met the DQOs for both
the 8270M analyses as defmed in the Project QAPP.

. Internl Standard Recoveries. Surogate internal stadards (SIS) and recovery internal stadar
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compounds (RIS) were added to each field and QC sample to monitor the sample processing effciency.

. For samles analyzed by 8270M, surogate recoveries were within crteria in all but 10 samples. X8602
had a low naphthalene-d8 recovery, which is usually indicative of rapid concentration. The other surogates
were just outside of acceptance criteria. The data are not imacted by these exceedences.

. Sample Duplicates. A sample duplicate (DUP) was processed and analyze with each analytical batch of
samples. The DUP's data quality objectives (DQOs) were consistently met as defined in the Project QAPP
with a few isolated exceptions, The data are not imacted by these exceeences.

There were 45 QC criteria of 2261 QC data points outside of acceptance criteria.

TPH data:

. Procedural (Metlwd) Blanks. A method or procedural blan (PB) was processed and analyze with each

analytical batch of samples. The PB's data quality objectives (DQOs) were consistently met as defined in
the Project QAPP.

. Laboratory Control Sample Recovery. A laboratory control samle (LCS) was processed and analyze
with each analytical batch of samples. The taget compund recoveries consistently met the DQOs for both
the 8015M analyses as defined in the Project QAPP with some exceptions. Two of the LCS samples had
some analytes outside of criteria. The data ar not impacted by these exceeences.

. Matri Spike Recovery an Precision. One matr spike (MS) sample was processed with the field samples
in each analytcal batch of samples. The taget compound recoveries consistently met the DQOs for both
the 8015M analyses as defined in the Project QAPP with two exceptions. Two of the MS samples had one
analyte outside of criteria each.

. Internl Standard Recoveries. Surogate internal stadards (SIS) and reovery internal stadard
compounds (RIS) were added to each field and QC samle to monitor the sample processing effciency.

For samles analyze by 8015M, surogate recoveries were within criteria in all but 5 samples. Four of the
five samles had arficially high surgate recoveries, which was due to an interfering, unidentified

compound(s) that c~luted with the surogates, The fift samle had a low surogate reovery and was

note in the sample preparation records.

. Sample Duplicates. A samle duplicate (DUP) was processed and analyze with each analytcal batch of
samples. The DUP's data quality objectives (DQOs) were consistently met as defined in the Project QAPP.

There were 9 QC crteria of 227 QC data points outside of acceptace criteria.

Please do not hesitate to give us a cal if you would lie to discuss these data or if I can provide any fuer
assistace.

Sincerely,

Robert Lizotte, Jr.
Reseach Scientist
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Sierra
Environmental
Monitoring, Inc.

Laboratory
Analysis Report

Date:

Client:

Taken by:
Report:
PO#:

10/16/2000

ALP-855

Client

36912

Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

~/1 ~Approved By:____ . ~4
Si Environmental Monitoring, Inc

ID- /6-~Date:

This report is applicable only to the sample received by the laboratory. The liabilty of the laboratory is limited to the amount paid
for this report. This report is for the exclusive use of the client to whom it is addressed and upon the condition that the client
assumes all liabilty for the further distribution of the report or its contents.

Page 18 of 18

1135 Financial Blvd,
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (§ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers

Willam F. Pillsbury
President



~uality Control Report Sierra
Environ mental

Addendum to SEM Report Number: 36912
Monitoring, Inc.

BMIOOO92242Project ID:

Parameter LCS, % MS, % MSD, % RPD, % Method Blank

Recovery Recovery Recovery

Arsenic - ICP-MS 96.9 89,2 93.0 2.67 .:0.02 mglL

Arsenic - ICP-MS 96.9 89.2 93.0 4.21 .:0.02 nig/L

Arsenic - ICP-MS 96.9 89.2 93.0 9.20 .:0.02 mglL

Arsenic - ICP-MS 96.9 89.2 93.0 2.67 .:0.02 mglL

Arsenic - ICP-MS 96.9 89.2 93.0 4.21 .:0.02 mglL

Arsenic - ICP-MS 96.9 89.2 93.0 9.20 .:0.02 mg/L

Barium - ICP-MS 93.7 89.6 90.9 5.30 .:0.02 mgI
Barium - ICP-MS 93.7 89.6 90.9 4.62 .:0.02 mglL

Barium - ICP-MS 93.7 89.6 90.9 8.65 .:0.02 mg/L

Barium - ICP-MS 93.7 89.6 90.9 5.30 .:0.02 mg/L

Barium - ICP-MS 93.7 89.6 90.9 4.62 .:0.02 mgI
Barium - ICP-MS 93.7 89.6 90.9 8.65 .:0.02 mg/L

Barium - ICP-MS 93.7 89.6 90.9 5.30 .:0.5 mg/L

Barium - ICP-MS 93.7 89.6 90.9 4.62 .:0.5 mg/L

Barium - ICP-MS 93.7 89.6 90.9 8.65 .:0.5 mg/L

Cadmum - ICP-MS 95.7 85.6 89.1 1.5 .:0.02 mgI
Cadmum - ICP-MS 95.7 85.6 89.1 2.99 .:0.02 n-g/L

Cadmum - ICP-MS 95.7 85.6 89.1 9.99 .:0.02 mg/L

Cadmum - ICP-MS 95.7 85.6 89.1 1.5 .:0.02 mgI
Cadmum - ICP-MS 95.7 85.6 89.1 2.99 .:0.02 mgI
Cadmium - ICP-MS 95.7 85.6 89.1 9.99 .:0.02 mgI

Chromium - ICP-MS 95.4 99.5 96.1 0.00 .:0.05 mgI
Chomium - ICP-MS 95.4 99.5 96.1 4.08 .:0.05 mgI
Chromium - ICP-MS 95.4 99.5 96.1 10.64 .:0.05 mgI

Chromium - ICP-MS 95.4 99.5 96.1 0.00 .:0.02 mgI

'i d~egend: LCS, Laboratory Control Standard; MS, Matrix Spike; MSD, Matrix Spike Duplicate;RPD, Relative Percent Difference
E inursday, October 19,2000

I
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Willam F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem fi sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



~
Quality Control Report

Sierra
Environmental
Monitoring, Inc.

An Addendum to SEM Report Number: 36912 Project ID: BMIOOO92242

Parameter LCS, % MS, % MSD, % RPD, % Method Blank

Recovery Recovery Recovery

Chromium - ICP-MS 95.4 99.5 96.1 4.08 000.02 mg/L

Chromium - ICP-MS 95.4 99.5 96.1 10.64 000.02 mg/L

Chromium - ICP-MS 95.4 99.5 96.1 0.00 000.04 mg/L

Chromium - ICP-MS 95.4 99.5 96.1 4.08 000.04 mgI
Chromium - ICP-MS 95.4 99.5 96.1 10.64 000.04 mgI
Lead - ICP-MS 93.6 80.5 88.1 4.42 -:0.02 mg/L

Lead - ICP-MS 93.6 80.5 88.1 3.91 -:0.02 mg/L

Lead - ICP-MS 93.6 80.5 88.1 9.02 -:0.02 mg/L

Lead - ICP-MS 93.6 80.5 88.1 4.42 -:0.02 mg/L

Lead - ICP-MS 93.6 80.5 88.1 3.91 -:0.02 mg/L

Lead - ICP-MS 93.6 80.5 88.1 9.02 000.02 mg/L

Mercur - AA Cold Vapor 103.2 94.8 97.2 5.54 -: 0.0005 mg/L

Mercury - AA Cold Vapor 103.2 94.8 97.2 3.52 -: 0.0005 mgI
Mercur - AA Cold Vapor 103.2 94.8 97.2 0.21 -: 0.0005 mg/L

Mercur - AA Cold Vapor 103.2 94.8 97.2 1.89 00 0.0005 mg/L

Selenium - ICP-MS 96.0 78.0 74.4 7.62 -:0.02 mgI
Selenium - ICP-MS 96.0 78.0 74.4 4.72 -:0.02 mg/L

Selenium - ICP-MS 96.0 78.0 74.4 13.11 000.02 mg/L

Selenium - ICP-MS 96.0 78.0 74.4 7.62 -:0.02 mg/L

Selenium - ICP-MS 96.0 78.0 74.4 4.72 -:0.02 mg/L

Selenium - ICP-MS 96.0 78.0 74.4 13.11 -:0.02 mgI
Selenium - ICP-MS 96.0 78.0 74.4 7.62 000.2 mgI
Selenium - ICP-MS 96.0 78.0 74.4 4,72 -:0.2 mg/
Selenium - ICP-MS 96.0 78.0 74.4 13.11 -:0.2 mg/L

Silver - ICP-MS 98.3 81.0 86.5 1.63 -:0.02 mg/L

Legend: LCS, Laboratory Control Standard; MS, Matrix Spike; MSD, Matrix Spike Duplicate;
RPD, Relative Percent Diference

f1iursday, October 19,2000 Page 2 Of.l

1135 Financial Blvd.
Reno, NV 89502-2348 John Kobza, Ph.D.

Willam F. Pilsbury Phone (775) 857-2400 John C. Seher
President FAX (775) 857-2404 Managers

sem (W sem-analytical.com



~uality Control Report

Silver - ICP-MS

Silver - ICP-MS

Silver - ICP-MS

Silver - ICP-MS

Silver - ICP-MS

Silver - ICP-MS

Silver - ICP-MS

98.3

98.3

98.3

98.3

98.3

98.3

98.3

Sierra
Environmental
Monitoring, Inc.

Project ID: BMIOOO92242

MS, % MSD, % RPD, % Method Blank

Recovery Recovery

81.0 86.5 5.07 -:0.02 mglL

81.0 86.5 i 1.08 -:0.02 mg/L

81.0 86.5 2.70 -:0.02 mgI
81.0 86.5 1.63 -:0.02 mgI
81.0 86.5 5.07 -:0.02 mgI
81.0 865 11.08 -:0.02 mg/L

81.0 86.5 2.70 -:0.02 mgI

n Addendum to SEM Report Number: 36912

Parameter LCS, %
Recovery

L
!

01

i
i

1

I;

'i'
I
J

! ..~

i~egend: LCS, Laboratory Control Standard; MS, Matrix Spike; MSD, Matrix Spike Duplicate;RPD, Relative Percent Diference

L rJiursday, October 19,2000

Page 3 of3

'I. Willam F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem 4Y sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers
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Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

255 Glendale Avenue Suite 21

Sparks, NY 89431

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Alpha Analytcal

Approved By: Date: /O-Ib-CU
This report is applicable only to the sample received by the laboratory. The liabilty of the laboratory is limited to the amount paid
for this report. This report is for the exclusive use of the client to whom it is addressed and upon the condition that the client
assumes all liabilty for the further distribution of the report or its contents.

William F. Pillsbury
President

Page 52 of 52

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400

FAX (775) 857-2404
sem (§ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers
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~
Quality Control Report

Sierra
Environmental
Monitoring) Inc.

An Addendum to SEM Report Number: 36913 Project ID: BMIOOO92241

Parameter LCS, % MS, % MSD, % RPD, % Method Blank

Recovery Recovery Recovery

Cadmum - ICP-MS 95.6 85.6 90.5 9.99 ..0.02 mg/L

Cadmum - ICP-MS 95.6 85.6 90.5 0.44 ..0.02 mgI
Cadmum - ICP-MS 95.6 85.6 90.5 3.59 ..0.02 mg/L

Cadmum - ICP-MS 95.6 85.6 90.5 1.2 ..0.02 mg/L

Cadmum - ICP-MS 95.6 85.6 90.5 0.33 ..0.02 mglL

Cadmum - ICP-MS 95.6 85.6 90.5 9.99 ..0.02 mg/L

Cadmum - ICP-MS 95.6 85.6 90.5 0.44 ..0.02 mg/L

Cadmum - ICP-MS 95.6 85.6 90.5 3.59 ..0.02 mg/L

Cadmum - ICP-MS 95.6 85.6 90.5 1.2 ..0.02 mgI
Cadmum - ICP-MS 95.6 85.6 90.5 0.33 ..0.02 mgI
Chromium - ICP-MS 93.8 99.5 98.4 10.64 ..0.05 mglL

Chromium - ICP-MS 93.8 99.5 98.4 1.01 ..0.05 mg/L

Chromium - ICP-MS 93.8 99.5 98.4 5.69 ..0.05 mg/L

Chromium - ICP-MS 93.8 99.5 98.4 3.82 ..0.05 mg/L

Chromium - ICP-MS 93.8 99.5 98.4 0.96 0:0.05 mgI
Chromium - ICP-MS 93.8 99.5 98.4 10.64 ..0.02 mglL

Chromium - ICP-MS 93.8 99.5 98.4 1.01 ..0.02 mg/L

Chromium - ICP-MS 93.8 99.5 98.4 5.69 ..0.02 mgI
Chromium - ICP-MS 93.8 99.5 98.4 3.82 ..0.02 mg/L

Chromium - ICP-MS 93.8 99.5 98.4 0.96 ..0.02 mgI
Chromium - ICP-MS 93.8 99.5 98.4 10.64 ..0.04 mgI
Chromium - ICP-MS 93.8 99.5 98.4 1.01 ..0.04 mgI
Chromium - ICP-MS 93.8 99.5 98.4 5.69 ..0.04 mgI
Chomium - ICP-MS 93.8 99.5 98.4 3.82 ..0.04 mg/L

Chromium - ICP-MS 93.8 99.5 98.4 0.96 ..0.04 mg/L

Legend: LCS, Laboratory Control Standard; MS, Matrix Spike; MSD, Matrix Spike Duplicate;

RPD, Relative Percent Diference

Thursday, October 19,2000 Page 20/'\'

1135 Financial Blvd.
Reno, NV 89502-2348 John Kobza, Ph.D.

Willam F. Pilsbury Phone (775) 857-2400 John C. Seher
President FAX (775) 857-2404 Managers

sem (§ sem-analytical.com
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~
Quality Control Report

Sierra
Environmental
Monitoring) Inc.

An Addendum to SEM Report Number: 36913 Project ID: BMIOOO92241

Parameter LCS, % MS,% MSD, % RPD, % Method Blank

Recovery Recovery Recovery

Selenium - ICP-MS 90.0 62.5 88.8 27.83 ..0.02 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 35.20 ..0.02 mgI

Seleniur - ICP-MS 90.0 62.5 88.8 13.11 ..0.02 mgI

Selenium - ICP-MS 90.0 62.5 88.8 3.39 ..0.02 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 13.84 ..0.02 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 27.83 ..0.02 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 35.20 ..0.02 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 13.11 ..0.05 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 3.39 ..0.05 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 13.84 ..0.05 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 27.83 ..0.05 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 35.20 ..0.05 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 13.11 ..0.2 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 3.39 ..0.2 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 13.84 ..0.2 mg/L

Selenium - ICP-MS 90.0 62.5 88.8 27.83 ..0.2 mg/L

Selenium ~ ICP-MS 90.0 62.5 88.8 35.20 ..0.2 mg/L

Silver - ICP-MS 98.3 81.0 87.0 11.08 ..0.02 mgI

Silver - ICP-MS 98.3 81.0 87.0 1.71 ..0.02 mg/L

Silver - ICP-MS 98.3 81.0 87.0 1.53 ..0,02 mg/L

Silver - ICP-MS 98.3 81.0 87.0 2.67 ..0.02 mg/L

Silver - ICP-MS 98.3 81.0 87.0 0.52 ..0.02 mgI

Silver - ICP-MS 98.3 81.0 87.0 2.70 ..0.02 mgI

Silver - ICP-MS 98.3 81.0 87.0 11.08 ..0.02 mg/L

Silver - ICP-MS 98.3 81.0 87.0 1.71 ..0.02 mg/L

iegend: LCS, Laboratory Control Standard; MS, Matrix Spike; MSD, Matrix Spike Duplicate;
RPD, Relative Percent Diference

Thursday, October 19, 1000 Page 4 of 5,

1135 Financial Blvd.
Reno, NV 89502-2348 John Kobza, Ph.D.

Willam F. Pilsbury Phone (775) 857-2400 John C. Seher
President FAX (775) 857-2404 Managers
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t.Juality Control Report

111 Addendum to SEM Report Number: 36913

Sierra
Environmental
Monitoring" Inc.

BMIOOO92241Project ID:

MS, % MSD, % RPD, % Method Blank

Recovery Recovery

81.0 87.0 1.3 oeO.02 mg/L

81.0 87.0 2.67 oeO.02 mg/L

81.0 87.0 0.52 oeO.02 mg/
81.0 87.0 2.70 oeO.02 mg/L

Parameter LCS, %
Recovery

Silver - ICP-MS 98.3

Silver - ICP-MS 98.3

Silver - ICP-MS 98.3

Silver - ICP-MS 98.3

lIr.egend: LCS, Laboratory Control Standard; MS, Matrix Spike; MSD, Matrix Spike Duplicate;J"RPD, Relative Percent Diference

Thursday, October J 9, 2000

. Willam F. Pilsbury
President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (Q sem-analytical.com

John Kobza. Ph.D.

John C. Seher
Managers
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Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

255 Glendale Avenue Suite 21

Sparks, NY 89431

Date:

Client:

Taken by:

Report:
PO#:

10/25/00

ALP-855

Client

37235

Alpha Analytical

Approved By: ( 'J-0- r-J- (:tDate:

This report is applicable only to the sample received by the laboratory. The liabilty ofthe laboratory is limited to the amount paid
for this report. This report is for the exclusive use of the client to whom it is addressed and upon the condition that the client
assumes all liabilty for the further distribution of the report or its contents.
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Willam F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (W sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers
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i2uality Control Report Sierra
Environmental

'V1n Addendum to SEM Report Number: 37235 Monitoring, Inc.
It' .

L ~:

Parameter MS, % MSD, % RPD, % Method Blank

Recovery Recovery

Arsenic - ICP-MS 105.0 97.9 7.00 -c0.005 mg/
Barium - ICP-MS 102.0 92.0 10.31 -c0.005 mg/L

Cadmum - ICP-MS 96.8 91.6 5.52 -c0.005 mg/L

Chromium - ICP-MS 94.7 89.0 6.21 -c0.005 mg/L

Lead - ICP-MS 91.4 85.7 6.44 -c0.005 mg/L

Mercur - AA Cold Vapor 69.0 71.2 3.14 -c0.0005 mg/L

Selenium - ICP-MS 92.4 72.9 23.59 -c0.005 mg/L

Silver - ICP-MS 91.5 84.5 7.95 -c0.005 mg/L

~

r'
¡,"Legend: LCS, Laboratory Control Standard; MS, Matrix Spike; MSD, Matrix Spike Duplicate;

RPD, Relative Percent Diference
1

) . Wediiesday, Octobt!T 25, 2000

~
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. William F. Pilsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (W sem-analytical.com

John Kobza. Ph.D.

John C. Seher
Managers
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APPENDIX D 

TPH LABORATORY-REPORTED SAMPLE DATA WITH QC QUALIFIERS 

EPA/540/R-05/014

Evaluation of Sediment Agitation and
  Mixing into the Surrounding Water
   Column from Capping Activities -
                  Boston Harbor 





(~ Banelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EPA11DUXLAB

Client JD: Procedural Blank: LCS for FID LOAD #20 LOAD #24 LOAD #24

Battelle Sample 10: YH91 PB YH92LCS YH94MS X9001 X9001DUP

Battelle Batch 10: 00-441 00-441 00-441 00-441 00-441

Collection Date NA NA 09/22/00 09/24/00 09/24/00

Dilution Factor 2.00 2.00 2.00 2.00 2.00

Sample Weight (g): 31.00 NA 16.17 29.40 30.46
Units: mg/kg mg/kg mg/kg mg/kg mg/kg

Sample Area: 15885.193 NA NA 18648,783 15317.051
i ,,~ DCM Area: 15336.625 15336.625 15336.625 15336.625 15336.625

OTP Area: 115.903 119.961 99.379 117.869 123,969
Androstane Area: 272,133 267.829 291.170 281.825 281,020

SCA Sample Corrected Area: 160,532 NA NA 2912.464 NO

%-~
Androstane Amount (ug): 20.200 20.200 20.200 20,200 20.200
OTP Amount (ug): 20.218 20.218 20.218 20.218 20.218
PAH RIS Amount (ug): 3.005 3.005 3.005 3.005 3.005
PAH SIS Amount (ug): 3.636 3.636 3.636 3,636 3.636

¡¡CO

Dilution Factor: 2.000 2.000 2.000 2.000 2.000

AVE RF: 0.989 0.989 0,989 0.989 0.989
OTP RF: 1,076 1.076 1.076 1.076 1.076

MOL ug 4.761 NA 9.128 5,020 4.846

OTP Surrogate Recovery: 79 83 63 78 82

Total Hydrocarbons: 0.47 J NA NA 14,03 4.85

NO - Not Oectected
NA - Not Applicable.

J - Analyte detected below the MOL
B - Analyte detected at a level
greater than 3. MOL In PB

f-l;
ME - Significant matrix intenerence
estimated value
U - Analyte not detected
& - ac value outside the accuracy

data quality objective.
- - ac value outside the accuracy

or precision
data quality objective -but meets
contingency criteria



~~ Banelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EPA11DUXLAB Surrogate Corrected

Client-ie: bOAD-#20-bOAD#21-LOAD-#22-LOAD-#23-Standard.Reference-MateriaU944_'
BOO#991222-02

X8997 X8998 X8999 X9000 YH96SRM
00-441 00-441 00-441 00-441 00-441

09/22/00 09/22/00 09/23/00 09/23/00 NA

2.00 2.00 2.00 2.00 2.00
33.37 31,00 29.99 30.14 2.02
mg/kg mg/kg mg/kg mg/kg mg/kg

14199.915 15614.044 16281.691 16481.273 65450.66
15336.625 15336.625 15336.625 15336.625 15336.63

118.464 113.244 117.875 119.181 113.44
275.438 268.840 279.490 291.056 247.64

NO NO 547.701 734.411 49752.95

20.200 20.200 20.200 20.200 20.20
20.218 20.218 20.218 20.218 20.22

3.005 3.005 3,005 3.005 3.00
3.636 3.636 3.636 3.636 3.64

0.00
2.000 2.000 2.000 2.000 2.00

0.989 0.989 0.989 0.989 0.99
1.076 1.076 1.076 1,076 1.08
4.423 4.761 4.922 4.897 73.07

80 78 78 76 85.07

4.42 U 4,76 U 2.35 J 3.10 J 4058.04

Battelle Sample 10:
Battelle Batch 10:

Collection Date
Dilution Factor
Sample Weight (g):
Units:

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MOL ug

OTP Surrogate Recovery:

Total Hydrocarbons: u

NO - Not Oectected
NA - Not Applicable.

J - Analyte detected below the MOL
B - Analyte detected at a level
greater than 3* MOL in PB
ME - Significant matrix interference
estimated value
U - Analyte not detected
& - ac value outside the accuracy

data quality objective.
- - ac value outside the accuracy

or precision
data quality objective -but meets
contingency criteria
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~~~ lianeiie
. . . Punirig Tecnology To v.

Project Name: WA 3-26 BOSTON CAP PROJ

Project Number: G464426-EPA 11 OUXLAB

ClienllD:

Banelle Sample 10:
Battelle Batch 10:
Collection date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
OCM Area:

OTP Area:
Androslane Are:

seA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilullon Factor:

AVE RF:
OTP RF:
MOL VALUE ug/

FiJlerfrom
CAOOI3940Rl

X8437-F
00-425

09/11/00
2_00
2.00
ugll

17477_225
15182A40

115_386
265.651

1913_748

20200
20.218

3_005
3_636

2_000

0_989
1.076
78AO

OT? Surrogate Recovery: 81

Filer from Filter from Filer from Filerlrom
CADOI5340Rl CAOO14040Rl CA00140BORI CAOO147DQRl

X8567-F XB582-F X8583-F X8597-F
00-425 00-425 00-425 00-425

09/15/00 09/15/00 09/15/00 09/14/00
2_00 2.00 2_00 2_00
2.00 2_00 2_00 2_00
ugll ugll ugll ug/

16233_306 16341.659 16752_555 15906.434
15020_065 15020.065 15020_06 15020_065

116_686 163.780 17B_340 108,979
313633 352.333 416_047 339_513

722_922 805A81 1138.103 437.877

20_200 20_200 20_200 20_200
20_218 20_21B 20218 20.218
3.00 3_005 3_005 3_005
3,636 3_636 3_636 3_636

2.000 2_00 2_00 2.00

0.989 0_989 0_989 0_989
1_076 1_076 1_076 _1_076
78.40 78AO 78AO 78AO

58 86 80 60

34_70 41_87 51.05 21.52Total Hydrocarbons:

NA-Not Applicable.
ND-Not Dectected
J. Anatyte detected below the MOL
B - Analyte detected at a level greater than 3-
MOL in PB
ME -Signilicant matrix interference estimated
value
U Analyte not detected
& - QC value outside the accuracy or

dala quality objective.
- - ac value outside the accuracy or
precision

data Quality objective -but meets
contingency criteria

142_32

Filter from
CAOO1480Rl

X8598-F
0025

09/14/00
2.00
2_00
ug/

17097_975
15020.06

155.001
554_391

1368.518

20.200
20.218

3.005
3.636

2_000

0_989
1.076
78AO

52

45_60



~~ lineiie
_ . . Purljng Technology To i.

Project Name: WA 3-26 BOSTON CAP PROJECT

Project Number: G464426-EPA1IOUXLAB

Client 10:

Banelle Sample 10:
Battelle Batch 10:
Collection date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
OCM Are:

OTP Are:
Androstane Are:

seA Sample Correted Area:

Androstane Amount (ug):
OTP Amount (ug):
P AH R1S Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MOL VALUE ug/

Procedural Blank

YH09PB
00425

NA
2_00
2_00
ug/I

15944.140
15182.440

135.900
281.638

344.162

20_200
20218

3_005
3_636

2_00

0_989
1_076
78_40

90

Filler from Filter from 

FIO LCS CAOO12BFORI CA0012C30Rl

YH 10LCS X8406F X8407-F
00425 00-425 00-425

NA 09/09/00 09/09/00
2_00 2_00 2_00
2_00 2_00 2_00
ug/ ug/I ug/I

NA 17756_658 24519291
15182A40 15182.440 15182_440

126_386 73.696 111228
279.651 284_514 264.452

NA 2216.008 8961.171

20_200 20200 20_200
20218 20218 20.218

3_005 3_005 3_005
3_636 3.636 3.636

2_00 2.00 2.00

0_989 0.989 0_989
1.076 1_076 1.076
78AO 78AO 78AO

84 48 78

NA 154.26 687_28

aip Surrogate Recovery:

Total Hydrocrbons:

NA-Not Applicable_
ND-Not Dectecled
J- Analyle detected below the MOL
B - Analyle detected at a level greater than 3.
MOL in PB
ME - Significant matrix interference estimated
U Analyte not detected
& - ac value outside the acuracy or

data quality objective.
- . ac value outside the acuracy or

data quality objective -but meets
contingency criteria

20_14 J

Filter from
CADOI390Rl

X8436-F
00425

09/11100
2_00
2_00
ug/I

15762235
15182_440

66.022
261.83

252.590

20200
20_218

3_005
3_636

2_00

0_989
1.076
78AO

47

14.93
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1 (~ BaUelle
I , . . Putting Technology To Work

Project Name: WA 3-26 BOSTON CAP
PROJECT
Project Number: G464426-

Client 10: Procedural Blank:

Battelle Sample 10: YE17PB
Battelle Batch 10: 00-352
Collection Oate NA

Oilution Factor 2.00
Sample Volume(I): 1.80
Units: ug/l

Sample Area: 16033.56
OCM Area: 15541.62

OTP Area: 151.33
Androstane Area: 267.43

SCA Sample Corrected Area: 73.18

Androstane Amount (ug): 20.20
OTP Amount (ug): 20.28
PAH RIS Amount (ug): 3,00
PAH SIS Amount (ug): 3.60

Dilution Factor: 2.00

AVE RF: 0.99
OTP RF: 1.08
MOL ug/l 87.11

OTP Surrogate Recovery: 105

Total Hydrocarbons: 0.87 J

NA - Not Applicable.

J- Analyte detected below the MOL
B-Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value
U analyte not detected
& - QC value outside the accuracy or

data qualiy .objective.. - QC value outside the accuracy or
precision
data quality objective -but meets

¡.

contingency criteria

Laboratory Control IC

Sample
YE18LCS SC0755,6,1

00-352 00-352
NA NA

2.00 1.00
2.00 NA
ug/l ug/l

0,00 0.00
15541.62 15541.62

156.68 186.44
280.44 172.05

ND NA

20.20 19.94
20.28 20,20

3.00 3.00
3.60 3.60

2.00 1.00

0.99 0.99
1.08 1.08

78.40 NA

103 99

NA U NA



~) Battelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON CAP
PROJECT
Project Number: G464426-

Client 10: CAD0104AOR1 CAD0104DOR1 CAD010500R1 CAD010530R1

Battelle Sample 10: X7967 X7968 X7969 X7970
Battelle Batch 10: 00-352 00-352 00-352 00-352
Collection Date 09/06/00 09/06/00 09/06/00 09/06/00
Dilution Factor 2.00 2.00 2.00 2.00
Sample Volume(I): 2.00 2,00 2.00 2.00
Units: ug/I ug/I ug/I ug/I

Sample Area: 16400.97 16391.88 16291.47 16359.11

DCM Area: 15541.62 15541.62 15541.62 15541.62

OTP Area: 144.38 154.89 133.45 138.65
Androstane Area: 280.93 281.20 285,07 292.20

SCA Sample Corrected Area: 434.04 414.17 331.33 386.64

Androstane Amount (ug): 20.20 20.20 20.20 20,20
OTP Amount (ug): 20.28 20,28 20.28 20.28
PAH RIS Amount (ug): 3.00 3.00 3.00 3.00
PAH SIS Amount (ug): 3.60 3.60 3.60 3.60

Dilution Factor: 2.00 2.00 2.00 2.00

AVE RF: 0.99 0.99 0.99 0.99
OTP RF: 1.08 1.08 1.08 1.08
MOL ug/I 78.40 78.40 78.40 78.40

"i

I

OTP Surrogate Recovery: 95 102 87 88

-¡ I
Total Hydrocarbons: 26.75 J 25.28 J 18.93 J 22.22 J

NA - Not Applicable.

J- Analyte detected below the MOL
B-Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value
U analyte not detected
& - QC value outside the accuracy or

data quality objective.

. - QC value outside the accuracy or
precision
data qualiy objective -but meets
contingency criteria



() Battelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
t ' CAP PROJECT!
ì Project Number: G464426-~.

Client ID: . Procedural Blank LCS for FIO: CA0012ACOR1 CA0013220R1

Battelle Sample ID: YF10PB YF11 LCS YF13MS X8422
Battelle Batch ID: 00-371 00-371 00-371 00-371
Collection Date Water Water Water Water
Dilution Factor 2.00 2.00 2.00 2.00
Sample Volume(I): 1.85 2.00 1.00 1.00

r' Units: ug/I ug/I ug/I ug/I

Sample Area: 15725.541 0.000 0.000 16224,857
r DCM Area: 15155.258 15155.258 15155.258 15155.258
i
L
i OTP Area: 118.570 123.010 127.064 125.850

Androstane Area: 256,743 247.319 261.460 267.433
r-
t .-

SCA Sample Corrected Area: 194.970 NO NO 676.316

Androstane Amount (ug): 20.200 20.200 20.200 20.200
~. OTP Amount (ug): 20.284 20.284 20.284 20.284

PAH RIS Amount (ug): 3.005 3.005 3.005 3.005
PAH SIS Amount (ug): 3.603 3.603 3.603 3.603

Dilution Factor: 2.000 2.000 2,000 2.000

AVE RF: 0.989 0.989 0.989 0.989
~-

OTP RF: 1.076 1.076 1.076 1,076"\

MDL VALUE ug/l 84.76 78.40 156.80 156.80

f,'.\ -
OTP Surrogate Recovery: 85 92 90 87

Total Hydrocarbons: 11.57 J NA NA 93.69 J

NO-Not Oectected

, J - Analyte detected below the MOL

i
B - Analyte detected at a level greater

ì, than 3* MOL in PB
ME - Significant matrix interference

r estimated value
U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria



() Battelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-

Client ID: CAD013220R1 CAD012ACOR1 CAD012AFOR1 CAD012B20R1

Battelle Sample ID: X8422DUP X8403 X8404 X8405
Battelle Batch 10: 00-371 00-371 00-371 00-371

Collection Date Water Water Water Water
Dilution Factor 2.00 2,00 2.00 2.00
Sample Volume(I): 1.00 1.00 1.00 2.00
Units: ug/I ug/I ug/I ug/I

Sample Area: 15648.875 15904.875 15510.237 16247.303
DCM Area: 15155.258 15155.258 15155.258 15155.258

OTP Area: 123.807 120.145 121.771 128.114
Androstane Area: 261.966 259.849 257.017 268.876

SCA Sample Corrected Area: 107.844 369,623 ND 695.055

Androstane Amount (ug): 20.200 20.200 20,200 20.200
OTP Amount (ug): 20.284 20.284 20.284 20.284
PAH RIS Amount (ug): 3.005 3.005 3.005 3.005
PAH SIS Amount (ug): 3,603 3.603 3,603 3.603

Dilution Factor: 2.000 2.000 2.000 2.000

AVE RF: 0.989 0.989 0.989 0.989
OTP RF: 1.076 1.076 1.076 1.076
MOL VALUE ug/l 156.80 156.80 156.80 78.40

OTP Surrogate Recovery: 87 86 88 88

Total Hydrocarbons: 7.20 J 48.49 J 156.80 U. 47.99 J

ND-Not Dectected
J - Analyte detected below the MDL
B - Analyte detected at a level greater
than 3" MDL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - ac value outside the accuracy or

data quality objective.
- - ac value outside the accuracy or

precision data quality objective -but
meets contingency criteria



, () Battelle
i

. . . PuttIng Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-

Client ID: . CA0012BFOR1 CA0012C30R1 CA0012C60R1 CA0012CCOR1

Battelle Sample ID: X8406 X8407 X8408 X8409
Battelle Batch ID: 00-371 00-371 00-371 00-371

Collection Date Water Water Water Water
Dilution Factor 2.00 2.00 2.00 2.00
Sample Volume(I): 2.00 2.00 2,00 2.00
Units: ug/I ug/I ug/I ug/I

Sample Area: 15943.924 16134.387 19760.939 15576.685
DCM Area: 15155.258 15155.258 15155.258 15155.258

OTP Area: 126,057 127.741 132.481 127,896
Androstane Area: 268.911 258.839 261,145 260.783

iF'"

SCA Sample Corrected Area: 393.698 592.549 4212.055 NO

¡t", Androstane Amount (ug): 20.200 20.200 20.200 20.200
OTP Amount (ug): 20.284 20.284 20.284 20.284
PAH RIS Amount (ug): 3.005 3.005 3.005 3.005
PAH SIS Amount (ug): 3,603 3.603 3.603 3.603

Dilution Factor: 2.000 2.000 2.000 2.000

AVE RF: 0.989 0.989 0.989 0.989
OTP RF: 1.076 1.076 1.076 1.076
MDL VALUE ugn 78.40 78.40 78,40 78.40

OTP Surrogate Recovery: 87 91 94 91

Total Hydrocarbons: 25.10 J 41.95 J 324.63 78.40 U

NO-Not Oectected

IF
J - Analyte detected below the MOL
B - Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference

!F'-~ estimated value
U Analyte not detected
& - ac value outside the accuracy or

data quality objective.
,;'

- - ac value outside the accuracy or

precision data quality objective -but
meets contingency criteria

I.;



~) BaUelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-

Client ID: CA0012CFOR1 CA0012020R1 CA0012060R1 CA00120COR1

Battelle Sample ID: X841 0 X8411 X8412 X8413
Battelle Batch ID: 00-371 00-371 00-371 00-371
Collection Date Water Water Water Water
Dilution Factor 2.00 2.00 2.00 2.00
Sample Volume(I): 2.00 2.00 2.00 2.00
Units: ug/I ug/I ug/I ug/I

Sample Area: 17320.881 19726.238 15821.592 16051 .463

DCM Area: 15155.258 15155.258 15155.258 15155.258

OTP Area: 129.020 132.892 131.999 128.441
Androstane Area: 267.671 278.265 269.142 264.381

SCA Sample Corrected Area: 1768.932 4159.823 265.193 503.383

Androstane Amount (ug): 20.200 20,200 20.200 20.200
OTP Amount (ug): 20.284 20.284 20.284 20.284
PAH RIS Amount (ug): 3,005 3.005 3.005 3.005
PAH SIS Amount (ug): 3,603 3.603 3.603 3.603

Dilution Factor: 2.000 2.000 2.000 2,000

AVE RF: 0,989 0.989 0.989 0.989
OTP RF: 1.076 1.076 1.076 1.076
MDL VALUE ug/J 78.40 78.40 78.40 78.40

OTP Surrogate Recovery: 89 88 91 90

Total Hydrocarbons: 130.17 300.53 15.32 J 34.08 J

NO-Not Oectected
J - Analyte detected below the MOL
B - Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - ac value outside the accuracy or

data quality objective.
- - ac value outside the accuracy or

precision data quality objective -but
meets contingency criteria



(~ Banelle
. . . Putting Technology To Work

Project Name: W A 3-26 BOSTON
CAP PROJECT
Project Number: G464426-

Client ID: CA0012EOOR1 CA0012ECOR1 CA0012FOOR1 CA0012F40R1

Battelle Sample ID: X8414 X8415 X8416 X8417

Battelle Batch ID: 00-371 00-371 00-371 00-371

Collection Date Water Water Water Water
Dilution Factor 2,00 2.00 2.00 2.00
Sample Volume(I): 2.00 2.00 2.00 2.00
Units: ug/l ug/l ug/I ug/I

Sample Area: 18773.342 15229.387 16206.071 16030.012
OCM Area: 15155.258 15155.258 15155.258 15155.258

aTP Area: 124.239 127.021 127.968 130,525
Androstane Area: 257.609 261 ,342 269.956 274.737

1\.0,

i SCA Sample Corrected Area: 3236.236 NO 652.889 469.492
t

Androstane Amount (ug): 20.200 20,200 20.200 20.200
8 aTP Amount (ug): 20,284 20.284 20.284 20.284

PAH RIS Amount (ug): 3.005 3.005 3.005 3.005
PAH SIS Amount (ug): 3.603 3.603 3.603 3.603

Dilution Factor: 2.000 2.000 2.000 2.000

AVE RF: 0.989 0.989 0,989 0.989
aTP RF: 1.076 1.076 1.076 1.076
MDL VALUE ugß 78.40 78.40 78.40 78.40

aTP Surrogate Recovery: 89 90 88 88

Total Hydrocarbons: 251.78 78.40 U 44,59 J 30.10 J
ir~

r"; NO-Not Oectected
J - Analyte detected below the MOL
B - Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value

U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria

f



~) Battelle
. . , Putting Techno'ogy To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-

Client ID: CA00130COR1 CA00130FOR1 CA0013120R1 CA00131 FOR1

Battelle Sample ID: X8418 X8419 X8420 X8421

Battelle Batch ID: 00-371 00-371 00-371 00-371
Collection Date Water Water Water Water
Dilution Factor 2.00 2.00 2.00 2.00
Sample Volume(I): 2.00 2.00 2.00 2.00
Units: ug/I ug/I ug/I ug/I

Sample Area: 15256.302 16665.953 16417.883 16325.866
DCM Area: 15155.258 15155.258 15155.258 15155.258

OTP Area: 131.625 127.441 126.879 124.330
Androstane Area: 276.830 260.238 258.251 256.545

SCA Sample Corrected Area: NO 1123.016 877.495 789.733

Androstane Amount (ug): 20.200 20.200 20.200 20.200
OTP Amount (ug): 20.284 20.284 20.284 20.284
PAH RIS Amount (ug): 3.005 3.005 3.005 3.005
PAH SIS Amount (ug): 3.603 3.603 3.603 3.603

Dilution Factor: 2,000 2.000 2.000 2.000

AVE RF: 0.989 0.989 0.989 0.989
OTP RF: 1.076 1.076 1,076 1,076
MDL VALUE ugn 78.40 78.40 78.40 78.40

OTP Surrogate Recovery: 88 91 91 90

Total Hydrocarbons: 78.40 U 83.33 64.59 J 58.07 J

NO-Not Oectected
J - Analyte detected below the MOL
B - Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value

U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria



() BaUelle
, . . Putting Technology To Work

Project Name: WA 3-26 BOSTON CAP PROJECT

Project Number: G464426-EPA 11 OUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

Procedural Blank: LCS for FIO: CA0013250R1 CA00132EOR1

YF15PB YF16LCS YF18MS X8425
00-372 00-372 00-372 00-372

NA NA 09/10/00 09/1 0100
2.00 2.00 2.00 2.00
1.00 2.00 1.00 1.00
ug/l ug/l ug/l ug/l

15743.855 0,000 0.000 15787.140
15147.564 15147.564 15147.564 15147.564

118.859 85.907 123,768 124.341
268.575 287.184 280.480 288.320

208.857 NO NO 226.915

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20.284

3,005 3.005 3.005 3.005
3.603 3.603 3.603 3.603

2.000 2.000 2.000 2.000

0.989 0.989 0.989 0.989
1.076 1.076 1.076 1.076

156.80 78.40 156.80 156.80

82 55 82 80

22.15 J NA 156.80 U 22.54

5'-
Sample Area:
DCM Area:

I
\--)

OTP Area:
Androstane Area:1,-.

I
L, SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

t-

Dilution Factor:

AVE RF:
OTP RF:
MDL ug/l

OTP Surrogate Recovery:

Total Hydrocarbons:

w' "

NO-Not Oectected
J- Analyte detected below the MOL
B-Analyte detected at a level greater than
3* MOL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data qualiy objective -but meets
contingency criteria



() Battelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON CAP PR

Project Number: G464426-EPA 11 OUXLAB

Client 10:

Battelle Sample 10:
Battelle Batch 10:

Collection Date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
DCM Area:

aTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
aTP Amount (ug):
PAI: RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
aTP RF:
MOL ug/I

CA00132EOR1 CA0013250R1 CA00132BOR1

X84250UP X8423 X8424
00-372 00-372 00-372

09/10/00 09/10/00 09/10/00
2,00 2.00 2.00
1.00 1.00 1.00
ug/I ug/I ug/I

16101.591 14566.922 15564.311
15147.564 15147.564 15147.564

126.117 124.852 121.453
284.494 283.686 270.833

543.416 NO NO

20.200 20.200 20.200
20.284 20.284 20.284

3.005 3.005 3.005
3.603 3.603 3.603

2.000 2.000 2.000

0.989 0.989 0.989
1.076 1.076 1.076

156.80 156.80 156.80

aTP Surrogate Recovery: 82 81 83

Total Hydrocarbons:

NO-Not Oectected
J- Analyte detected below the MOL
B-Analyte detected at a level greater than
3* MOL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data qualiy objective -but meets
contingency criteria

J 68.41 J 156.80 U 156.80 U



(~ Banelle
. . , Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number:G464426-
EPA11DUXLAB

Client 10:

Battelle Sample 10:
Battelle Batch 10:

Collection Date
Dilution Factor
Sample Volume(I):
Units:

Procedural Blank: LCS for FID:

YF74PB YF75LCS
00-393 00-393

NA NA

2.00 2.00
1.85 2.00
uglL ug/L

15705.254 NA

14759.394 14759.394

153.263 156.942
348.959 329,940

443.638 NA

20.200 20.200
20.284 20.284

3.005 3.005
3.603 3.603

2.000 2.000

1.001 1.001
1.053 1.053
84.76 78.40

83 90

22.54 J NA

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MOL VALUE ug/I

OTP Surrogate Recovery:

Total Hydrocarbons:

ND-Not Dectected
J- Analyte detected below the MDL
B-Analyte detected at a level greater
than 3" MDL in PB
ME - Significant matrix interference
estimated value
U - Analyte not detected
& - ac value outside the accuracy or

data quality objective.
- - ac value outside the accuracy or

precision data quality objective -but
meets contingency criteria

,

I
r-

\

I
r

CAD01331 OR 1 CAD013C90R1

YF77MS X8445
00-393 00-393

09/10100 09/11/00
2.00 2.00
1.00 1.00
ug/L ug/L

NA 15942.517
14759.394 13247.422

156.140 117.828
326.156 261.627

NA 2315.640

20.200 20.200
20.284 20.284

3.005 3.005
3.603 3.603

2.000 2.000

1.001 0,989
1.053 1.076

156.80 156.80

91 83

NA 351.94



() Danelle
, . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EPA11DUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

i

CAD013C90R1 CAD01331OR1 CAD013340R 1 CAD013370R1

X8445DUP X8426 X8427 X8428
00-393 00-393 00-393 00-393

09/11/00 09/10/00 09/10/00 09/10/00
2.00 2.00 2.00 2.00
1.00 1.00 1.00 2.00
ug/L ug/L ug/L ug/L

16209.212 15901.982 16025.136 16459.805
13247.422 14759.394 14759.394 14759.394

117 .482 150.294 153.031 149.613
246.712 328.504 327.228 322.180

2597.596 663.790 785.483 1228.618

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20.284

3.005 3.005 3.005 3.005
3.603 3.603 3,603 3.603

2.000 2.000 2.000 2.000

0.989 1.001 1.001 1.001
1.076 1,053 1,053 1.053

156.80 156.80 156.80 78.40

88 87 88 88

420.48 71 .94 J 87.27 J 72.15 J

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MDL VALUE ug/I

OTP Surrogate Recovery:

Total Hydrocarbons:

ND-Not Dectected
J- Analyte detected below the MDL
B-Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matnx interference
estimated value
U - Analyte not detected
& - QC value outside the accuracy or

data qualiy objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria



(I

¡



(~ Banelle
i. . . Puttng Technology To Work

. i

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EP A 11 OUXLAB

Client 10: CA0013710R1 CA0013760R1 CA00137AOR1 CA0013900R1

Battelle Sample 10: X8433 X8434 X8435 X8436
Battelle Batch 10: 00-393 00-393 00-393 00-393
Collection Date 09/10/00 09/10/00 09/10/00 09/11/00
Dilution Factor 2.00 2.00 2.00 2.00
Sample Volume(I): 2.00 2.00 2.00 2.00
Units: ug/L ug/L ug/L ug/L

Sample Area: 16043.073 16813.703 16059.394 16043.911
DCM Area: 14759.394 14759.394 14759.394 14759.394

OTP Area: 162,604 158.235 156.729 152,708
Androstane Area: 342.326 351.263 340.232 335.188

SCA Sample Corrected Area: 778.749 1544.811 803.039 796.621

Androstane Amount (ug): 20.200 20.200 20.200 20.200
OTP Amount (ug): 20.284 20.284 20.284 20.284
PAH RIS Amount (ug): 3.005 3.005 3.005 3.005
PAH SIS Amount (ug): 3.603 3.603 3.603 3.603

Dilution Factor: 2.000 2.000 2.000 2.000

AVE RF: 1.001 1.001 1,001 1.001
OTP RF: 1.053 1.053 1.053 1.053
MOL VALUE ug/I 78.40 78.40 78.40 78.40

i

OTP Surrogate Recovery: 90 85 87 86 I

Total Hydrocarbons: 41.0 J 83.94 42.82 J 43.15 J

NO-Not Oectected
J- Analyte detected below the MOL
B-Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value
U - Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or i

I
precision data quality objective -but

. J

meets contingency criteria



() BaUelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EPA11DUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SISAmount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MDL VALUE ug/I

OTP Surrogate Recovery:

Total Hydrocarbons:

ND-Not Dectected
J- Analyte detected below the MDL
B-Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matnx interference
estimated value
U - Analyte not detected
& - OC value outside the accuracy or

data qualiy objective.
- - OC value outside the accuracy or
precision data quality objective -but
meets contingency criteria

CAD013940R1 CAD013980R1 CAD0139FOR 1 CAD013A20R1

X8437 X8438 X8439 X8440
00-393 00-393 00-393 00-393

09/11/00 09/11/00 09/11/00 09/11/00
2.00 2.00 2.00 2.00
2.00 2,00 2.00 2.00
ug/L ug/L ug/L uglL

16330.122 16389.561 16350.870 16257.830
14759.394 14759.394 14759.394 14759.394

160.185 152.603 157.581 160.666
339.659 347.389 332.377 335.259

1070.884 1130.175 1101,518 1002.511

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20.284

3,005 3.005 3.005 3.005
3.603 3.603 3.603 3.603

2.000 2.000 2.000 2.000

1.001 1.001 1.001 1.001
1.053 1.053 1.053 1.053
78.40 78.40 78.40 78.40

89 ,83 90 91

58.82 J 60.85 J 62,07 J 55.54 J



() BaUelle
. . , Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EPA11DUXLAB

Dilution Factor:

CA0013A60R1 CA0013AAOR1 CA0013BOOR1 CA0013B40R1

X8441 X8442 X8443 X8444
00-393 00-393 00-393 00-393

09/11/00 09/11/00 09/11/00 09/11/00
2.00 2.00 2.00 2.00
2.00 2.00 2.00 2.00
ug/L ug/L ug/L ug/L

16976,891 16297.170 16609.557 16360.765
13247.422 13247.422 13247.422 13247.422

120.066 113,561 121.296 118.611
262.360 250.956 250.654 262.192

3347.043 2685.231 2990.185 2732.540

20.200 20.200 20,200 20.200
20.284 20.284 20.284 20.284

3.005 3.005 3.005 3.005
3.603 3.603 3.603 3.603

2.000 2.000 2.000 2,000

0.989 0.989 0.989 0.989
1.076 1.076 1.076 1.076
78.40 78.40 78.40 78.40

85 84 90 84

255.76 213.74 238.85 208.06

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

AVE RF:
OTP RF:
MDL VALUE ug/I

OTP Surrogate Recovery:

Total Hydrocarbons:

ND-Not Oectected
J- Analyte detected below the MOL
B-Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value
U - Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data qualiy objective -but
meets contingency criteria





() Banelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EPA 11 DUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
DCM Area:

aTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
aTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
aTP RF:
MDL VALUE ug

aTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
ND-Not Dectected
J- Analyte detected below the MDL
B-Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matrix interference
estimated value

U Analyte not detected
& - QC value outside the accuracy or

data quality objective.

- - QC value outside the accuracy or
precision data qualiy objective -but
meets contingency criteria

I

¡

CAD0143COR1 CAD014050R1 CAD014080R1. CAD0140BOR1

X8623DUP X8609 X8610 X8611
00-405 00-405 00-405 00-405

09/12/00 09/12/00 09/12/00 09/12/00
2.00 2.00 2.00 2.00
1.00 1.00 1.00 2.00
ug/I ug/I ug/I ug/I

16017.566 16603.219 16312.979 16822.996
15075.366 16030.312 16030.312 16030.312

121.182 116.767 117.227 124.095
304.171 280.673 289.865 305.922

516.847 175.467 ND 362.667

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20,284

3.005 3.005 3.005 3.005
3,603 3,603 3.603 3.603

2.000 2.000 2.000 2.000

0.989 0.989 0.989 0.989
1.076 1.076 1.076 1.076

156.80 156.80 156.80 78.40

74 77 75 75

59.80 J 15.93 J 156.80 U 19.41 J



() Banelle
. . . Puttng Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT

i Project Number: G464426-

i EPA11DUXLAB

Client ID:

p.-
') .

Battelle Sample ID:
Battelle Batch ID:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

CAD014160R1 CAD014190R1 CAD0141COR1 CAD0141 FOR 1

X8612 X8613 X8614 X8615
00-405 00-405 00-405 00-405

09/12/00 09/12/00 09/12/00 09/12/00
2.00 2.00 2,00 2.00
2.00 2.00 2.00 2.00
ug/I ug/l ug/I ug/I

16767.227 16409.033 16498.639 17112.378
15075.366 15075.366 15075.366 15075.366

186,875 159.903 150,137 165.694
439.586 369.966 356.202 367.633

1065.400 803.798 916.934 1503.685

20.200 20.200 20.200 20.200
20,284 20.284 20.284 20.284

3.005 3.005 3.005 3.005
3.603 3.603 3.603 3.603

2.000 2,000 2.000 2.000

0.989 0,989 0.989 0.989
1.076 1.076 1.076 1.076
78.40 78.40 78.40 78.40

79 80 78 83

44.70 J 39.57 J 47.77 J 78.73

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MDL VALUE ug

OTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
ND-Not Dectected
J- Analyte detected below the MDL
B-Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - QC value outside the accuracy or

data quality objective.

- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria



() Battelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EP A 11 DUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
. OTP RF:

MDL VALUE ug

OTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
ND-Not Dectected
J- Analyte detected below the MDL
B-Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected

& - QC value outside the accuracy or
data quality objective.

- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria

CAD014220R1 CAD014250R1 CAD014280R1 CAD0142BOR1

X8616 X8617 X8618 X8619
00-405 00-405 00-405 00-405

09/12/00 09/12/00 09/12/00 09/12/00
2.00 2.00 2.00 2.00
2.00 2.00 2.00 2.00
ug/I ug/I ug/I ug/I

16399.672 15938.676 16154.371 15669.509
15075.366 15075.366 15075.366 15075.366

134.528 122.122 129.651 131.190
317.867 265.585 273.072 299.019

871.911 475.603 676.282 163.934

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20.284

3.005 3.005 3,005 3.005
3.603 3.603 3.603 3.603

2.000 2.000 2.000 2.000

0.989 0.989 0.989 0.989
1.076 1.076 1.076 1,076
78.40 78.40 78.40 78.40

78 85 88 81

51.22 J 31.77 J 45.78 J 6.39 J



~~ BaBelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EPA11DUXLAB

Client 10: CA00142EOR1 CA0014360R1 CA0014390R1

Battelle Sample 10: X8620 X8621 X8622
Battelle Batch 10: 00-405 00-405 00-405
Collection Date 09/12/00 09/12/00 09/12/00
Dilution Factor 2.00 2.00 2.00
Sample Volume(I): 2.00 2.00 2.00
Units: ugll ug/l ugll

Sample Area: 15940,971 15825.529 15967.413
DCM Area: 15075.366 15075,366 15075.366

OTP Area: 125.723 120.483 118.325
Androstane Area: 290.247 274.744 281 .199

SCA Sample Corrected Area: 449.635 354.936 492.523

Androstane Amount (ug): 20,200 20.200 20.200
OTP Amount (ug): 20.284 20.284 20.284
PAH RIS Amount (ug): 3.005 3.005 3.005
PAH SIS Amount (ug): 3,603 3.603 3.603

Dilution Factor: 2.000 2.000 2.000

AVE RF: 0.989 0.989 0.989
,~;~ OTP RF: 1,076 1.076 1,076

MOL VALUE ug 78.40 78.40 78.40

OTP Surrogate Recovery: 80 81 78

Total Hydrocarbons: 26.83 J 21.58 J 30.97 J

NA-Not Applicable.
NO-Not Oectected
J- Analyte detected below the MOL
B-Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - QC value outside the accuracy or

data quality objective.

I

- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria



() Banelle
, . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EP A 11 OUXLAB

Client 10:

Battelle Sample ID:
Battelle Batch ID:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

Procedural Blank LCS for FID CA0014690R1 CA00140BOR1

YG33PB YG34LCS YG36MS X8583
00-406 00-406 00-406 00-406

NA NA 09/14/00 09/15/00
2.00 2.00 2.00 2.00
1.85 1.00 1.00 1.00
ugJl ugJl ug/I ug/I

16178.952 0.000 0.000 18711.111
15522.477 15522.477 15522.477 15522.477

126.698 129.845 121.049 138.014
284.358 287.723 284.229 319.991

245.419 ND NO 2730.629

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20.284

3.005 3.005 3.005 3.005
3.603 3.603 3.603 3.603

2.000 2.000 2.000 2.000

0.989 0.989 0.989 0.989
1.076 1.076 1.076 1.076
84.76 156.80 156.80 156.80

82 84 79 80

13.86 J NA NA 338.97

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

seA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MDL VALUE ugll

OTP Surrogate Recovery:

Total Hydrocarbons:

NO-Not Oectected
J - Analyte detected below the MOL
B - Analyte detected at a level
greater than 3* MOL in PB
ME - Significant matrix interference
estimated value
U - Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria



i
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() Banelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EPA11DUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

CAD0147DOR1 CAD014800R1 CAD014830R1 CAD014860R1

X8597 X8598 X8599 X8600
00-406 00-406 00-406 00-406

09/14/00 09/14/00 09/14/00 09/14/00
2,00 2.00 2.00 2.00
2.00 2.00 2.00 2.00
ug/I ug/I ug/I ug/I

16665.971 16471.738 17074.283 17134.203
15522.4 77 15522.477 15522.477 15522.477

148.700 155.762 130.929 128.788
291.846 292.544 281.074 280.854

702.948 500.955 1139.803 1202.084

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20.284

3.005 3.005 3.005 3,005
3.603 3.603 3.603 3.603

2.000 2.000 2.000 .2.000

0.989 0.989 0.989 0.989
1.076 1.076 1.076 1.076
78.40 78.40 78.40 78.40

94 99 86 85

44.39 J 30.17 J 78.02 J 82.61

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MDL VALUE ug/I

OTP Surrogate Recovery:

Total Hydrocarbons:

ND-Not Dectected
J - Analyte detected below the MDL
B - Analyte detected at a level
greater than 3* MDL in PB
ME - Significant matrix interference
estimated value
U - Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria





() Battelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EPA11DUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

CAOÖ14950R1 CA0014900R1 CA0014AOOR1 CA0014A30R1

X8605 X8606 X8607 X8608
00-406 00-406 00-406 00-406

09/14/00 09/14/00 09/14/00 09/14/00
2.00 2.00 2,00 2.00
2.00 2,00 2.00 2.00
ug/I ug/I ug/I ug/I

16536.615 16504.012 16252.591 18444.746
15522.477 15522.477 15522.4 77 15522.4 77

131.400 115.852 124.072 120.584
295.601 256.479 284.792 289.224

587.137 609.204 321.250 2512.461

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20.284

3.005 3.005 3.005 3.005
3.603 3.603 3.603 3.603

2.000 2.000 2,000 2.000

0.989 0.989 0.989 0.989
1.076 1.076 1.076 1.076
78.40 78.40 78.40 78.40

82 84 81 77

35.76 J 43.71 J 18.23 J 172.62

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MDL VALUE ugll

OTP Surrogate Recovery:

Total Hydrocarbons:

NO-Not Oectected
J - Analyte detected below the MOL
B - Analyte detected at a level
greater than 3* MOL in PB
ME - Significant matrix interference
estimated value
U - Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria



i

(~ Battelle
I . , . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EP All OUXLAB

Client ID: CAOO14BFOR1 CAOO14C20R1 CAOO14C5OR1 CAOO14040R1

Battelle Sample ID: X8579 X8580 X8581 X8582

Battelle Batch ID: 00-406 00-406 00-406 00-406
Collection Date 09/15/00 09/15/00 09/15/00 09/15/00
Dilution Factor 2.00 2.00 2.00 2,00
Sample Volume(I): 2.00 2.00 2.00 2.00
Units: ug/I ug/I ug/I ug/I

I Sample Area: 16865.328 16680.660 16633.686 16821.000
i DCM Area: 15522.477 15522.4 77 15522.477 15522.477
1-

, OTP Area: 131.539 131,096 134.211 154.861
I Androstane Area: 292.522 280.117 290.201 294.550

I,
SCA Sample Corrected Area: 918.790 746.970 686.797 849.112

'i Androstane Amount (ug): 20.200 20.200 20.200 20.200
I OTP Amount (ug): 20.284 20.284 20.284 20.284

PAH RlS Amount (ug): 3.005 3.005 3.005 3.005
t, ~ PAH SIS Amount (ug): 3.603 3.603 3.603 3.603

I

I
Dilution Factor: 2.000 2.000 2.000 2.000

y- ,
, AVE RF: 0.989 0.989 0.989 0.989
i

I, OTP RF: 1.076 1.076 1.076 1.076
MDL VALUE ug/I 78.40 78.40 78.40 78.40

OTP Surrogate Recovery: 83 87 86 97

r- Total Hydrocarbons: 59.35 J 49.66 J 43.53 J 54.07 J
I

NO-Not Oectected
J - Analyte detected below the MOL
B - Analyte detected at a level
greater than 3* MOL in PB

r -"! ME - Significant matrix interference

j.
estimated value
U - Analyte not detected 

& - QC value outside the accuracy or
i data quality objective.

l,
- - QC value outside the accuracy or

i precision data quality objective -but
meets contingency criteria



() Battelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EP A 11 OUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection date
Dilution Factor
Sample Volume(I):
Units:

. Procedural Blank: LCS for FIO: CA00140EOR1 CA0015470R1

YG38PB YG39LCS YG41MS X8573
00-407 00-407 00-407 00-407

NA NA NA 09/15/00
2.00 2.00 2.00 2.00
1.85 2.00 1.00 1.00
ug/I ug/I ug/I ug/I

16751.826 NA NA 15614.383
14463.697 14463.697 14463.697 14463.697

197.332 163.090 168.464 157.705
442.790 354.594 357,500 320.064

1648.007 NA NA 672.917

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20.284

3.005 3.005 3.005 3.005
3.603 3.603 3.603 3.603

2.000 2.000 2.000 2.000

1.001 1.001 1.001 1.001
1.053 1.053 1.053 1.053
84.76 78.40 156.80 156.80

84 87 89 93

76.00 J NA NA 75.24 J

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MDL VALUE ug/l

OTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
NO-Not Oectected
J- Analyte detected below the MOL
B-Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - QC value outside the accuracy or

data qualiy objective.
- - QC value outside the accuracy or
precision data qualiy objective -but
meets contingency criteria





() Battelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EP All OUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection date
Dilution Factor
Sample Volume(I):
Units:

. CAOO14EAORl CAOO14EOORl CAOO14F30Rl CAOO14F60Rl

X8587 X8588 X8589 X8590
00-407 00-407 00-407 00-407

09/15/00 09/15/00 09/15/00 09/15/00
2.00 2.00 2.00 2.00
2.00 2.00 2.00 2.00
ug/I ug/I ug/I ug/I

15890.675 16214.619 15776,024 15981.193.
14463.697 14463.697 14463,697 14463.697

158.248 173.992 162.762 157.122
344.170 366.508 350,896 350,168

924.560 1210.422 798.669 1010.206

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20,284

3.005 3.005 3.005 3.005
3.603 3.603 3.603 3.603

2.000 2.000 2.000 2.000

1.001 1.001 1.001 1.001
1.053 1.053 1.053 1.053
78.40 78.40 78.40 78.40

87 90 88 85

49.40 J 61.84 J 41.12 J 53.41 J

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MDL VALUE ug/l

OTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
NO-Not Oectected
J- Analyte detected below the MOL
B-Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matrix interference
estímated value

U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria





() Battelle
. , . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EP A 11 OUXLAB

Dilution Factor:

CA0015260R1 CA0015290R1 CA0015340R1 CA0015380R1

X8565 X8566 X8567 X8568
00-407 00-407 00-407 00-407

09/15/00 09/15/00 09/15/00 09/15/00
2.00 2.00 2.00 2.00
2.00 2.00 2.00 2.00
ug/I ug/I ug/I ug/I

15893.704 15972.594 16018.827 16428.100
14463.697 14463.697 14463.697 14463.697

157.377 178.801 187.430 169.423
344.922 394.566 352.519 372.336

927.708 935.530 1015,181 1422.644

20.200 20.200 20.200 20.200
20.284 20.284 20.284 20.284

3.005 3.005 3.005 3.005
3.603 3.603 3.603 3.603

2.000 2.000 2.000 2.000

1.001 1.001 1.001 1.001
1.053 1.053 1.053 1.053
78.40 78.40 78.40 78.40

86 86 101 86

49.47 J 43.04 J 53.31 J 72.30 J

Client 10:

Battelle Sample 10:
Battelle Batch 10:

Collection date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
DCM Area:

aTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
aTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

AVE RF:
aTP RF:
MOL VALUE ug/l

aTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
NO-Not Oectected
J- Analyte detected below the MDL
B-Analyte detected at a level greater
than 3* MOL in PB
ME - Signifcant matrix interference
estimated value

U Analyte not detected
& - OC value outside the accuracy or

data quality objective,
- - OC value outside the accuracy or
precision data quality objective -but
meets contingency criteria
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C) Battelle
. , . Putting Technology To Work

Project Name: WA 3-26 BOSTON
CAP PROJECT
Project Number: G464426-
EPA11 DUXLAB

Client 10:

. Battelle Sample 10:
Battelle Batch 10:
Collection Date
Dilution Factor
Sample Volume(I):
Units:

Procedural Blank: LCS for FID: CAD0154COR1 CAD015640R1

YG43PB YG44LCS YG46MS X8578
00-408 00-408 00-408 00-408

NA NA 09/15/00 09/16/00
2.00 2.00 2.00 2.00
1.40 2.00 1.00 1.00
ug/ ug/I ug/I ug/

16245.397 NA NA 15499.273
14953.904 NA NA 14775.867

156.949 182.287 141.202 168.321
335.170 341.762 328.091 367.646

799.374 NA NA 187.439

20.200 20.200 20.200 20.200
20,284 20.284 20.284 20.284

3.005 3.005 3.005 3,005
3.603 3.603 3.603 3.603

2.000 2.000 2,000 2.000

1.001 1.001 1,001 1 ~001

1.053 1.053 1.053 1.053
112.00 78.40 156.80 156.80

89 101 81 87

61.89 J NA NA 10.96 J

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MOL VALUE ug/I

OTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
ND-Not Dectected
J- Analyte detected below the MDL
B-Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - ac value outside the accuracy or

data quality objective,
- - ac value outside the accuracy or

precision data quality objective -but
meets contingency criteria



~) Banelle
-, . . . Putting Technology To Work

L
, Project Name: WA 3-26 BOSTONí. ,

CAP PROJECT
Project Number: G464426-
EPA11DUXLAB

Client 10: CAD015640R1 CAD0154COR1 CAD0154FOR1 CAD0155EOR1 CAD015610R1
r'o

\ Battelle Sample 10: X8578DUP X8574 X8575 X8576 X8577r
Battelle Batch 10: 00-408 00-408 00-408 00-408 00-408
Collection Date 09/16/00 09/15/00 09/15/00 09/16/00 09/16/00
Dilution Factor 2,00 2.00 2.00 2.00 2,00
Sample Volume(I): 1.00 1.00 1.00 2.00 2.00
Units: ug/I ug/I ug/ ug/I ug/I

Sample Area: 16736.141 15845.896 15628.851 15906.083 16417.303
DCM Area: 14775.867 14953.904 14953.904 14953.904 14775.867

OTP Area: 180.740 157.855 160.220 158.382 184.160

i Androstane Area: 391.389 357.739 362.945 344.073 390.010

L SCA Sample Corrected Area: 1388.145 376.398 151.782 449.724 1067.266

Androstane Amount (ug): 20.200 20.200 20.200 20.200 20.200
OTP Amount (ug): 20.284 20.284 20.284 20.284 20.284
PAH RIS Amount (ug): 3.005 3.005 3.005 3.005 3.005
PAH SIS Amount (ug): 3.603 3,603 3.603 3.603 3.603

Dilution Factor: 2.000 2,000 2.000 2.000 2.000

AVE RF: 1.001 1.001 1.001 1.001 1.001
OTP RF: 1.053 1,053 1.053 1.053 1.053
MOL VALUE ugll 156.80 156.80 156.80 78.40 78.40

OTP Surrogate Recovery: 87 83 83 87 89

Total Hydrocarbons: 133.53 J 32.85 J 7.27 J 21.57 J 50.42 J

NA-Not Applicable.
ND-Not Dectected
J- Analyte detected below the MDL
B-Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matrix interference
estimated value

U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria

i



(~ Battelle
. , . Puttng Technology To Work

Project Name: WA 3-26 BOSTON CAP
PROJECT
Project Number: G464426-
EPA11DUXLAB

Client 10:

Battelle Sample 10:
Battelle Batch 10:

Collection date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MOL VALUE ug/l

OTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
ND-Not Dectected
J- Analyte detected below the MDL
B - Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision

data quality objective -but meets
contingency criteria

Procedural Blank

YH01 PB
00-422

NA
2.00
1.80
ug/I

15794.636
15072.746

122.365
273.478

326.047

20,200
20,218

3.005
3.636

2.000

0.989
1.076
87.11

21.70 J

83

LCS for FID: CAD015ABOR 1

YH02LCS YH04MS
00-422 00-422

NA 09/20/00
2.00 2.00
2.00 1.00
ug/I ug/I

NA NA

15072.746 15072.746

132.605 125.030
287.219 257.559

NA NA

20.200 20.200
20.218 20.218

3,005 3.005
3.636 3.636

2,000 2.000

0.989 0.989
1,076 1.076
78.40 156.80

86 90

NA NA

CAD015F50R1

X8877
00-422

09/20/00
2.00
1.00
ug/I

16053.931
15072.746

113.449
260.068

607,668

20.200
20.218

3.005
3.636

2.000

0.989
1.076

156.80

81

85.80 J



() BaBette
, , . Putting Technology To Work

Project Name: WA 3-26 BOSTON CAP
PROJECT
Project Number: G464426-
EP A 11 OUXLAB

Client ID: CA0015F50R1 CA0015ABOR1 CA0015BOOR1 CA0015B30R1

Battelle Sample ID: X88770UP X8863 X8864 X8865

Battelle Batch ID: 00-422 00-422 00-422 00-422

Collection date 09/20/00 09/20/00 09/20/00 09/20/00

Dilution Factor 2.00 2.00 2.00 2.00
Sample Volume(I): 1.00 1.00 1.00 2.00
Units: ug/I ug/I ug/I ug/I

Sample Area: 16680.422 16057.196 15474.909 15687.028
OCM Area: 15072.746 15072.746 15072.746 15072.746

OTP Area: 113.234 124.760 117.945 116.537
Androstane Area: 250.700 254.738 269.628 280.667

SCA Sample Corrected Area: 1243.742 604,952 14.590 217.078

Androstane Amount (ug): 20.200 20.200 20.200 20.200
OTP Amount (ug): 20.218 20.218 20.218 20.218
PAH RIS Amount (ug): 3.005 3.005 3.005 3.005
PAH SIS Amount (ug): 3.636 3.636 3.636 3.636

Dilution Factor: 2.000 2.000 2.000 2.000

AVE RF: 0.989 0.989 0.989 0.989
OTP RF: 1.076 1.076 1.076 1.076
MDL VALUE ugn 156.80 156,80 156.80 78.40

OTP Surrogate Recovery: 84 91 81 77

Total Hydrocarbons: 193,01 87.36 J 156.80 U 10.97 J

NA-Not Applicable.
NO-Not Oectected
J- Analyte detected below the MOL
B - Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - QC value outside the accuracy or

data qualiy objective,
- - QC value outside the accuracy or
precision

data quality objective -but meets
contingency criteria



~) Banelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON CAP
PROJECT
Project Number: G464426-
EPA 11 DUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection date
Dilution Factor
Sample Volume(I):
Units:

CAD015C20R1

X8866
00-422

09/20/00
2,00
2.00
ug/I

CAD015C50R1 CAD015CBOR1 CAD015CEOR1

X8867 X8868 X8869
00-422 00-422 00-422

09/20/00 09/20/00 09/20/00
2.00 2.00 2,00
2.00 2.00 2.00
ug/I ug/I ug/I

15830.161 15981.814 15814.108
15072.746 15072.746 15072.746

120.449 115.817 134.021
284.096 287.497 288.746

352.870 505.754 318.595

20.200 20.200 20.200
20,218 20.218 20.218

3.005 3.005 3.005
3.636 3.636 3.636

2.000 2.000 2.000

0,989 0.989 0.989
1.076 1,076 1.076
78.40 78.40 78.40

79 75 86

20.55 J 31.11 J 17.71 J

Sample Area:
DCM Area:

aip Area:

Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
aip Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
aip RF:

MDL VALUE ug/l

16134.201
15072.746

118.855
264.669

677.931

20.200
20.218

3.005
3.636

2.000

0.989
1.076
78.40

83

47.49 J

aip Surrogate Recovery:

lotal Hydrocarbons:

NA-Not Applicable.
ND-Not Dectected
J- Analyte detected below the MDL
B - Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& ~ QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision

data quality objective -but meets
contingency criteria
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() Banelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON CAP
PROJECT
Project Number: G464426-
EP A 11 OUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
DCM Area:

aTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
aTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
aTP RF:

MOL VALUE ugll

- \

I

CA00162COR1 CA0016100R1 CA0016130R1 CA0016160R1

X89910UP X8982 X8983 X8984
00-436 00-436 00-436 00-436

09/28/00 09/28/00 09/28/00 09/28/00
2.00 2.00 2.00 2.00
1.00 1.00 1.00 2.00
ug/I ug/l ug/l ug/l

16372.017 17011.797 16165.121 16499.098
15075.366 15075.366 15075.366 15075.366

124.070 129.385 138.987 138.457
283.312 273.861 308.801 305.507

889.269 1533.185 641.967 979.768

20.200 20.200 20,200 20.200
20.218 20.218 20.218 20.218
3.005 3.005 3.005 3.005
3.636 3.636 3.636 3.636

2.000 2.000 2.000 2.000

0.989 0.989 0.989 0.989
1.076 1.076 1.076 1.076

156.80 156.80 156.80 78.40

81 88 84 84

118.57 J 219.05 75.28 J 60.68 J

c )

\

j

aTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
NO-Not Oectected
J- Analyte detected below the MOL
B - Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data qualiy objective -but
meets contingency criteria

¡
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~~ Battelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON CAP
PROJECT
Project Number: G464426-
EPA 11 OUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection date
Dilution Factor
Sample Volume(I):
Units:

Sample Area:
DCM Area:

aTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
aTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
aTP RF:

MDL VALUE ug/l

aTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
NO-Not Oectected
J- Analyte detected below the MOL
B - Analyte detected at a level greater
than 3* MOL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria

CA0016190R1 CA00161COR1 CA0016200R1 CA0016230R1

X8985 X8986 X8987 X8988
00-436 00-436 00-436 00-436

09/28/00 09/28/00 09/28/00 09/28/00
2.00 2.00 2.00 2.00
2.00 2.00 2.00 2.00
ug/I ug/I ug/I ug/I

16646.258 16495,145 16629.533 16831,939
15075.366 15075.366 15075.366 15075.366

129.286 130.139 137.665 136.940
291.442 282.545 293.595 278.599

1150.164 1007.095 1122.907 1341.034

20.200 20.200 20.200 20.200
20.218 20.218 20.218 20.218

3.005 3.005 3;005 3.005
3.636 3.636 3.636 3.636

2.000 2.000 2.000 2.000

0.989 0.989 0.989 0.989
1.076 1.076 1.076 1.076
78.40 78.40 78.40 78.40

82 86 87 91

75.78 J 67.98 J 73.30 J 93.49



~) Battelle
. . . Putting Technology To Work

Project Name: WA 3-26 BOSTON CAP
PROJECT
Project Number: G464426-
EPA 11 DUXLAB

Client ID:

Battelle Sample ID:
Battelle Batch ID:
Collection date
Dilution Factor
Sample Volume(I):
Units: .

Sample Area:
DCM Area:

OTP Area:
Androstane Area:

SCA Sample Corrected Area:

Androstane Amount (ug):
OTP Amount (ug):
PAH RIS Amount (ug):
PAH SIS Amount (ug):

Dilution Factor:

AVE RF:
OTP RF:
MDL VALUE ugll

CAD016260R1 CAD016290R1

X8989 X8990
00-436 00-436

09/28/00 09/28/00
2.00 2.00
2.00 2.00
ug/I ug/I

16188.718 16179.137
15075.366 15075.366

129.658 126.239
328.034 271.413

655.660 706.119

20.200 20,200
20.218 20.218

3.005 3.005
3.636 3.636

2,000 2.000

0.989 0.989
1.076 1.076
78.40 78.40

73 86

36.00 J 48.31 J

OTP Surrogate Recovery:

Total Hydrocarbons:

NA-Not Applicable.
ND-Not Dectected
J- Analyte detected below the MDL
8 - Analyte detected at a level greater
than 3* MDL in PB
ME - Significant matrix interference
estimated value
U Analyte not detected
& - QC value outside the accuracy or

data quality objective.
- - QC value outside the accuracy or
precision data quality objective -but
meets contingency criteria



APPENDIX E 

PAH LABORATORY-REPORTED SAMPLE DATA WITH QC QUALIFIERS 

EPA/540/R-05/014

Evaluation of Sediment Agitation and
  Mixing into the Surrounding Water
   Column from Capping Activities -
                 Boston Harbor 
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(:; Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston Cap
Project)

"\ Project Number: G464426-
i

I
EPA11DUXLAB

Client ID: Procedural Blank LOAD #20 SRM 1944 LOAD #21
Lab 10: YH91 PB X8997 YH96SRM X8998
Batch ID: 00-441 00-441 00-441 00-441
Sample Collection Date: NA 09/22/00 NA 09/22/00
Dilution Factor: 2.00 2.00 2.00 2.00
Sample Dry Weight (g): 31.00 33.37 2.02 31.00
Units: ng/g ng/g ng/g ng/g

Naphthalene 0,20 J 1.26 J 1050.56 1.34 J

Acenaphthylene 0.05 U 0.05 U 704.77 0.02 J
Acenaphthene 0.03 U 0.03 U 326.48 0.07
Fluorene 0.05 U 0.12 456.36 0.16
Phenanthrene 0.03 J 0.53 4812.64 0.47
Anthracene 0,05 U 0.04 J 1353.35 0.07
Fluoranthene 0.02 J 0.32 7864.70 0.14
Pyrene 0.03 J 0.22 7868.99 0.13
Benzo(a)anthracene 0.03 U 0.11 4028.55 0.05
Chrysene 0.03 U 0.22 5117,97 0.11
Benzo(b )f1uoranthene 0.04 U 0.09 3703.69 0,06
Benzo(k)f1uoranthene 0.03 U 0.08 3104,50 0.05
Benzo(a)pyrene 0.04 U 0.05 2963.20 0.03 J

Indeno(1,2,3-c,d)pyrene 0.02 U 0.04 2280.73 0,02 U
Dibenz( a,h)anthracene 0.04 U 0,04 U 636.09 0.04 U
Benzo(g,h,i)perylene 0.04 0,08 2130.81 0.11

Surrogate Recoveries (%):
Naphthalene-d8 75 73 61 63
Phenanthrene-d10 68 75 76 72
Chrysene-d12 78 84 82 87

U= Analyte not detected.
J= Analyte detected below the MOL.
&= Value outside accuracy or
precision 000.

,f

r¡

I



() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston Cap
Project)

Project Number: G464426-
EPA11DUXLAB

Client ID: LOAD #22 LOAD #23 LOAD #24 LOAD #24

Lab ID: X8999 X9000 X9001 X9001 DUP

Batch ID: 00-441 00-441 00-441 00-441

Sample Collection Date: 09/23/00 09/23/00 09/24/00 09/24/00
Dilution Factor: 2.00 2.00 2.00 2.00
Sample Dry Weight (g): 29.99 30.14 29.40 30.46
Units: ng/g ng/g ng/g ng/g

Naphthalene 0.98 J 0.95 J 1.87 J 2.45 J
Acenaphthylene 0.04 J 0.23 0.05 U 0.05
Acenaphthene 0.04 0.04 0.11 0.07
Fluorene 0.09 0.16 0.14 0.14
Phenanthrene 0.67 0.71 1.54 1.38
Anthracene 0.08 0.26 0.12 0.15
Fluoranthene 1.32 0.87 4.54 3.43
Pyrene 0.85 0.89 2.09 1.81

Benzo(a)anthracene 0.42 0.69 1.09 0.83
Chrysene 0.66 1.12 1.43 1.11

Benzo(b)f1uoranthene 0.44 0.44 0.50 0.57
Benzo(k)f1uoranthene 0.36 0,54 0.44 0,54
Benzo(a)pyrene 0.19 0.47 0,23 0.32
Indeno(1,2,3-c,d)pyrene 0.21 0.34 0.14 0.27
Dibenz(a,h)anthracene 0.07 0.14 0.06 0.08
Benzo(g,h,i)perylene 0.24 0.39 0.16 0.32

Surrogate Recoveries (%):
Naphthalene-d8 68 64 65 73
Phenanthrene-d10 73 69 72 77
Chrysene-d12 84 79 79 83

U= Analyte not detected.
J= Analyte detected below the MDL.
&= Value outside accuracy or
precision DOO.
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() Battelle
. . . purring Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EPA 11DUXLAB

ClientlD: Procedural Blank CAD012BFOR1 CAD012C30R1 CAD013900R1 CAD013940R1
Lab ID: YH09PB X8406-F X8407 -F X8436-F X8437-F
Batch ID: 00-425 00-425 00-425 00-425 00-425
Sample Collection Date: NA 09/09/00 09/09/00 09/11/00 09/11/00
Dilution Factor: 2.00 2,00 2.00 2,00 2.00
Sample Volume (L): 2,00 2,00 2.00 2.00 2,00
Units: ng/L nglL nglL ng/L ng/L

Naphthalene 5,47 J 43,17 286.01 12.35 J 30.26
Acenaphthylene 0.50 U 17.04 131.35 1.63 5.73
Acenaphthene 0.64 U 3,84 34.08 0.64 U 1.01
Fluorene 0.59 U 6.22 47.98 1.04 2.79
Phenanthrene 0.28 J 22,19 171.65 3,61 10,22
Anthracene 0,42 U 17.98 155.17 1.82 7.27
Fluoranthene 0.53 U 95.39 690.77 15,54 33.35
Pyrene 0.57 U 102,37 687.16 13.77 35.99
Benzo(a)anthracene 0,83 U 47.83 415.79 6,64 17.08
Chrysene 0.44 U 48,16 394.01 5.91 19.99

r Benzo(b)f1uoranthene 0,51 U 39,04 319.34 5.59 17.63
Benzo(k)fluoranthene 0,52 U 49,95 381.08 5.74 18,60

Jc ; Benzo(a)pyrene 0.78 U 54.88 436.74 5.98 18.74
Indeno(1,2,3-c,d)pyrene 1,10 U 36.42 294.56 3,77 13.15
Dibenz(a,h)anthracene 1,25 U 8,23 73.06 0.89 J 3.27
Benzo(g,h,i)perylene 0.68 U 36.93 291.48 3.57 13.07

P
Surrogate Recoveries (%):
Naphthalene-d8 86 33 & 56 38 50

r Phenanthrene-d10 77 45 & 74 43 & 75J. Chrysene-d12 73 49 & 77 46 & 81

U= Analyte not detected.

J= Analyte detected below the
Sample Specific MDL.

&= Value outside accuracy or
precision DOO.

L
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() Banelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EPA11DUXLAB

ClientlD:
Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD015340R1 CAD014D40R1 CAD014DBOR1 CAD0147DOR1 CAD014800R1
X8567 -F X8582-F X8583-F X8597 -F X8598-F

00-425 00-425 00-425 00-425 00-425
09/15/00 09/15/00 09/15/00 09/14/00 09/14/00

2.00 2.00 2,00 2,00 2.00
2,00 2.00 2.00 2.00 2.00
ng/L ng/L ng/L ng/L ng/L

Naphthalene
Acenaphthylene
Acenaphlhene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)f1uoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

13.15 J 16.23 J 29.71 16,62 J 25.41

1.26 1.21 2.44 1.57 3.22
0.59 J 0,60 J 1.00 0.56 J 1.81

1-43 1,15 1.63 1.01 3.76
4.20 3.55 4,90 2.77 12,15
2.55 2.41 3,18 1,75 3,86
9,06 13.12 16,13 8,60 40,86
8.37 10.50 15.32 8.70 33.11

3.54 4,18 7.78 3.56 11.71

4,39 5.68 8,69 4.97 13.98
3.92 4.64 6.80 3,84 12,47
4.22 4.70 8,13 4,83 12,55
3.65 4.36 8,88 3,05 2.36
2.75 2,92 4.80 2.96 7.54
1.17 J 0,81 J 1.89 0.70 J 2.02
2,99 3,29 5,48 3,00 8.10

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.

J= Analyte detected below the

Sample Specific MDL.

&= Value outside accuracy or
precision DOO.

34 &

48 &

50 &

51

74
77

43
52 &
53 &

40
43 &

40 &

63
76
79
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~) Banelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EP A 11 DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

Procedural Blank CAD01021OR1 CAD01 0240R 1 CAD010270R1
YE17PB X7962 X7963 X7964

00-352 00-352 00-352 00-352
NA 09/06/00 09/06/00 09/06/00

2.00 2.00 2.00 2.11
2.00 1.00 1.00 2.00
nglL nglL nglL nglL

4.04 J 11 .39 J 8.89 J 6.03 J

1.00 U 1.90 0.97 J 1.13
1.28 U 1.54 1.28 U 0.68 J
1.18 U 2.20 1.8 U 0.86 J

0.90 U 2.47 1.64 1.2
0.84 U 2.76 1.27 1.25
1.06 U 17.76 8.85 9,21
1.14 U 14.61 9.23 9.39
0.41 J 3.29 2.16 2.25
0.45 J 5.12 3,05 2.91
1.02 U 2.61 1.02 U 1.41
1.04 U 1.55 . 1.04 U 1.18
1.56 U 2.06 1.56 U 1.31 J
2,20 U 1.7 J 2.20 U 0.88 J

2.50 U 2.50 U 2.50 U 2.63 U
1.36 U 1.83 1.36 U 1.1 J

.'v

I
I

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )f1uoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1 ,2,3-c,d)pyrene

Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Surrogate Recoveries (%):
Naphthalene-d8
Phenanth rene-d 10
Chrysene-d 12

84
92

102

67
87
99

64
80
91

60
89

100

U= Analyte not detected.
J= Analyte detected below the

MDL.
&= Value outside accuracy or
precision DaD.



~) Banelle
. , . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EPA11 DUXLAB

Client ID:

LablD:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD0102AOR1
X7965
00-352

09/06/00
2.00
2.00
ng/L

CAD0102DOR1
X7966
00-352

09/06/00
2.00
2.00
ng/L

CAD0104AOR1
X7967
00-352

09/06/00
2.00
2.00
ng/L

CAD0104DOR1
X7968
00-352

09/06/00
2.00
2.00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2.3-c.d)pyrene
Dibenz(a.h)anthracene
Benzo(g,h,i)perylene

5.97 J 6.30 J 6.81 J 5.40 J

1.29 1.00 1.72 0.96 J

1.07 J 0,64 J 2.15 0.91 J
1.09 J 0.72 J 1.95 0.91 J
1.51 1.04 1.73 1.6
1.81 1.42 3.38 1.40

17.62 10.41 20,20 10.23
19.04 10.10 15.68 10.34
2.46 2.10 2.83 2.04
3.42 2.85 4.07 2.99
1.87 1.61 2.32 1.70
1.53 1.35 1.73 1.89
1.56 J 1.49 J 1.63 1.55 J

0.84 J 0.89 J 1.06 J 0.84 J
2.50 U 2.50 U 2.50 U 2.50 U
1.06 J 0,95 J 1.3 J 1.5 J

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the
MDL.
&= Value outside accuracy or
precision DaD.

72
94

105

54
84
94

69
93

108

57
89

100
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(~ Banelle
. . . Puffing Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

"1
Project Number: G464426-
EP A 11 OUXLAB

Client 10: CAD01 0500R 1 CAD010530R1 CAD010560R1 CAD010560R1
Lab ID: . X7969 X7970 X7971 X7971DUP
Batch 10: 00-352 00-352 00-352 00-352
Sample Collection Date: 09/06/00 09/06/00 09/06/00 09/06/00
Dilution Factor: 2.00 2,00 2.00 2.00
Sample Volume (L): 2.00 2.00 1.00 1.00
Units: ng/L ng/L ng/L ng/L

Naphthalene 6.42 J 4.98 J 10,83 J 13.03 J

Acenaphthylene 0.84 J 0.76 J 1.66 1.7
Acenaphthene 0.87 J 0.77 J 1.22 J 1.58
Fluorene 0.98 J 0.74 J 1.37 1.80
Phenanthrene 1.45 1.02 2.42 2.21

Anthracene 1.19 0.94 2.14 2.18
Fluoranthene 9.72 8.35 14.36 14.89
Pyrene 9.83 8.19 13,89 13.43
Benzo(a)anthracene 2.11 1.32 J 3.17 3.01
Chrysene 2.96 2.12 4.21 4.25
Benzo(b)f1uoranthene 2.03 0.97 J 2.54 2.82
Benzo(k)fluoranthene 1.54 0.94 J 2,73 2.63
Benzo(a)pyrene 1.90 1.07 J 2.78 2.69
Indeno(1,2,3-c,d)pyrene 0.98 J 2.20 U 1.27 J 1,37 J

Dibenz(a,h)anthracene 2.50 U 2.50 U 2.50 U 1.23 J

Benzo(g,h,i)perylene 1,23 J 1.36 U 1.50 2.21

Surrogate Recoveries (%):
Naphthalene-d8 55 61 66 78
Phenanthrene-d10 80 82 85 90
Chrysene-d 12 91 88 97 102

",".' U= Analyte not detected.

L:;
J= Analyte detected below the
MDL.
&= Value outside accuracy or
precision DOO.

_Æ,



() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EP A 11 DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

Procedural Blank CAD012ACOR1 CAD012AFOR1 CAD012B20R1
YF10PB X8403 X8404 X8405

00-371 00-371 00-371 00-371
NA 09/09/00 09/09/00 09/09/00

2.00 2.00 2.00 2.00
2.00 1.00 1.00 2.00
ng/L ng/L nglL ng/L

4.40 J 10.80 J 12.54 J 9.83 J
0.50 U 1.63 1.23 1.50
0,64 U 0.82 J 0.52 J 0.39 J
0.59 U 0.89 J 0.64 J 0.85
0.20 J 1,50 1.17 1.82
0.42 U 1.58 1.43 2.06
0.53 U 13.07 10.46 17.82
0.57 U 11.74 9.61 14.47
0.83 U 2.41 2.15 2.92
0.09 J 4.58 3.11 4.19
0.51 U 2.47 2.09 2.39
0.52 U 2.56 2.07 2.41
0.78 U 2.73 1.91 2.21
1.10 U 1.62 J 1.03 J 1.31
1.25 U 0.88 J 2.50 U 0.41 J
0.40 J 2.55 1.84 1.76

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )f1uoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a,h )anthracene
Benzo(g,h,i)perylene

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

72
76
85

63
80
90

63
82
89

67
83
88

U= Analyte not detected,
J= Analyte detected below the
MDL.
&= Value outside accuracy or
precision DaD.



() BaBelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-

r EPA 11 DUXLAB
t

Client ID: CAD012BFOR1 CAD012C30R1 CAD012C60R1 CAD012CCOR1
Lab ID: X8406 X8407 X8408 X8409
Batch ID: 00-371 00-371 00-371 00-371

Sample Collection Date: 09/09/00 09/09/00 09/09/00 09/09/00
Dilution Factor: 2.00 2.00 2.00 2.00
Sample Volume (L): 2.00 2.00 2.00 2.00
Units: ng/L ng/L ng/L ng/L

,,;' .~

I Naphthalene 5,89 J 5.08 J 96.87 36.23
L

Acenaphthylene 2.52 3.33 35.92 12.90
"j Acenaphthene 9,61 20.46 13.41 3.60

I
. Fluorene 3.31 10.76 17.86 5.49

l, Phenanthrene 1.58 2.76 58.51 19.64
Anthracene 3.53 12.07 34.08 8.89

~'--. Fluoranthene 67.10 155.43 289.63 104.72
Pyrene 68.26 186.19 340.17 118.17
Benzo(a)anthracene 6.09 15.50 106.83 31.27
Chrysene 6.84 14.96 139.37 42.70

'f' Benzo(b )fluoranthene 1.17 1.77 111.10 35.58
¡
\ Benzo(k)f1uoranthene 0.86 1.31 108.34 34.71
't-

Benzo(a)pyrene 1.04 1.53 0.78 U 1.64
Indeno(1,2,3-c,d)pyrene 0.31 J 0.30 J 74.29 23.30
Dibenz( a, h )anthracene 1.25 U 1.25 U 17.11 5.15
Benzo(g,h,í)perylene 0.62 J 0.62 J 75.04 24.32

Surrogate Recoveries (%):
Naphthalene-d8 61 65 66 68
Phenanthrene-d10 80 85 92 89
Chrysene-d12 87 92 97 93

U= Analyte not detected.
J= Analyte detected below the
MDL.
&= Value outside accuracy or
precision DQO.
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~~ BaBelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EP A 11 DUXLAB

Client 10:

Lab 10:
Batch 10:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD012CFOR1
X8410
00-371

09/09/00
2.00
2.00
ng/L

CAD012D20R1
X8411
00-371

09/09/00
2,00
2.00
ng/L

CAD012D60R1
X8412
00-371

09/09/00
2.00
2.00
ng/L

CAD012DCOR1
X8413
00-371

09/09/00
2,00
2.00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a,h )anthracene
Benzo(g,h,i)perylene

43.43 93.53 15.00 J 9.95 J

18.56 53.46 6.59 2.64
4.95 14.64 1.50 0.47 J

7.46 19.51 2.43 1.45
25.20 62.17 5.84 2.77
21.15 59.76 6.54 3.46

117.51 311.64 49.87 21.66
126.29 370.64 58.15 21.73
57.10 152.60 16.38 5.71
63.88 156.95 16.68 6.92
56.50 135.74 12.25 3,74
58.21 128.15 12.32 3.73
55.63 142.69 13.35 3,64
40.72 94.55 7.89 2.17

9,30 21.86 1.88 0.53 J

40.23 94.53 8.81 2.47

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the

MOL.
&= Value outside accuracy or
precision 000.

59
84
90

61
84
90

63
85
89

66
85
88



\
I

'1'"

~r'. ~

f
\,-

I,

() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EP A 11 DUX LAB

Client 10:

Lab 10:
Batch 10:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD012EOOR1
X8414
00-371

09/09/00
2.00
2.00
ng/L

CAD012ECOR1
X8415
00-371

09/09/00
2.00
2.00
ng/L

CAD012FOOR1
X8416
00-371

09/09/00
2.00
2.00
ng/L

CAD012F40R1
X8417
00-371

09/09/00
2.00
2.00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo( a)anth racene
Chrysene
Benzo(b )f1uoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a, h )anth racenè
Benzo(g,h,i)perylene

61.04 10.88 J 13.42 J 11,78 J
32.06 3.13 3.71 3,53
15.85 0.71 1.30 1.55
14.91 1.53 2.08 2.13
37,03 3.40 4.79 4,28
39.04 3.44 4.92 4,67

253.53 21.88 34;21 33.72
310.29 21.39 39.01 38.17

94.27 7.08 10.95 9.00
93.08 8.68 11.82 11.61
70.98 7.16 9.37 7.11
77.23 6.40 9.32 7.32
71.81 6.00 9,80 6.85
48.95 3.87 5.78 4.10
11.36 0.90 J 1.40 1.17 J

51.21 4.28 6.29 4.54

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the
MOL.
&= Value outside accuracy or
precision 000.

66
85
90

63
83
83

63
81
83

65
86
87
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. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EP A 11 OUXLAB

Client 10:

Lab ID:
Batch 10:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CA00130COR1
X8418
00-371

09/10/00
2.00
2.00
ng/L

CAD0130FOR1
X8419
00-371

09/10100
2.00
2,00
ng/L

CAD013120R1
X8420
00-371

09/10100
2.00
2.00
ng/L

CAD0131FOR1
X8421
00-371

09/10100
2.00
2.00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a,h )anthracene
Benzo(g,h,i)perylene

21.75 28.39 23.12 18.69 J
6.61 6.41 7.60 3.29
1.13 1.65 1.76 0.92
2.48 3.66 3.33 1.77
6.81 8.52 9.29 4.26
6.75 7.99 8.30 3.45

42.79 45.35 49.72 26.49
44.58 44,50 49.43 25.58
11.66 12.09 13,69 6.60
15.10 15.66 17.85 9.08
11,24 12.18 14.17 6.44
12,25 11.58 14,07 6.37
10.65 9.78 10,36 5.99
6.66 6.68 8.17 3.17
1.70 1.84 1.84 0.68 J

7.37 7.44 8,89 3.68

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d 12

U= Analyte not detected,
J= Analyte detected below the

MOL.
&= Value outside accuracy or
precision DaD.

72
84
85

68
83
85

66
81
83

74
85
86



- -I

(

. (

~) Battelle
_ . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11DUXLAB

Client 10:

Lab 10:
Batch 10:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD013220R1
X8422
00-371

09/10/00
2.00
1.00
ng/L

CAD013220Rl
X84220UP

00-371
09/10/00

2.00
1.00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )f1uoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(l,2,3-c,d)pyrene
Oibenz( a, h )anthracene
Benzo(g,h,i)perylene

18.25 J
3.07
1.54
2.19
3.93
3.18

23.60
22,29

5.75
7.13
5.40
5.40
5.34
2.45
1.07 J
3.34

17.83 J
3.27
1.18 J
1.65
4.01
3.40

23.84
22.37

5.94
8,62
5.66
6.51
5.55
2.33
2.50 U

3.26

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-dl0
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the
MOL.
&= Value outside accuracy or
precision 000.

63
80
79

64
76
77



() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

Procedural Blank CAD013250R1 CAD0132BOR1 CAD0132EOR1 CAD0132EOR1
YF15PB X8423 X8424 X8425 X8425DUP

00-372 00-372 00-372 00-372 00-372
NA 09/10/00 09/10/00 09/1 0/00 09/10/00

2,00 2.00 2.00 2,00 2.00
2.00 1.00 1.00 1.00 1.00
ng/L ng/L ng/L ng/L ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo( a)anthracene

Chrysene
Benzo(b)f1uoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

3.64 J 7.74 J 25.69 J 6.99 J 11 .34 J

1.00 U 1.76 8.14 1.47 3.52
1.28 U 0.75 J 1.89 1.28 U 0.96 J

1.18 U 0.92 J 9,60 1.02 J 1.65
0.90 U 1.83 33.35 1.11 3.73
0.84 U 1.93 26.64 1.83 3.96
0,35 J 18.81 47.93 18.63 28.81
0.49 J 18.77 49.23 21.93 32.14
1.52 J 3.29 36.74 3.57 7.35
1.79 4.38 95.07 4.72 8.50
0.77 J 2,71 13.83 2.39 6.36
0.69 J 2.10 18.65 2.57 6.78
1.56 U 3.06 16,41 1.79 6.68
2.20 U 2.08 J 9,21 0.91 J 3.64
2.50 U 2,50 U 2.19 J 2.50 U 2.50 U

1.36 U 1.75 10.11 1.58 4.04

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

66
71
81

52
73
79

56
74
86

57
70
80

54
72
83

U= Analyte not detected.
J= Analyte detected below the

MDL.
&= Value outside accuracy or
precision DOO.
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Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

Procedural Blank CAD013310R1 CAD013340R1 CAD013370R 1
YF74PB X8426 X8427 X8428

00-393 00-393 . 00-393 00-393
NA 09/1 0/00 09/10/00 09/10/00

2.00 2.00 2.00 2.00
1.00 1.00 1.00 2,00
ng/L ng/L ng/L ng/L

10.93 J 22.35 J 34.09 J 21.87
0.34 J 2.02 3.66 3.50
1.28 U 0.79 J 0.89 J 0.94
0.89 J 1.17 J 1.62 1.89
1.00 3.12 5.70 4.45
0.84 U 2.45 4.13 3.41
1.06 U 19.42 34.04 35.38
1.4 U 19.63 35.08 35.96
1.66 U 7.11 9.73 9.62
0.88 U 9.58 13.04 13.00
1.02 U 5,00 9.21 8.46
1.04 U 5.65 10.53 10.29
1.56 U 5.50 9.91 8.91
2,20 U 2.94 5.27 5.45
2.50 U 1.68 J 2.12 J 1.43
1.36 U 3.53 6.45 6.26

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene
Benzo(k)fluoranthene

1 Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a, h )anthracene
Benzo(g,h,i)perylene

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d 12

64
69
77

59
73
98

58
75
88

60
80
90

U= Analyte not detected.
J= Analyte detected below the

MDL.
&= Value outside accuracy or
precision 000.

-
i
i
1-



~~ Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA 11DUXLAB

Client ID:

Lab ID:
Batch JD:

Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CA00133AOR 1 CAD013480R1 CAD0134BOR1 CAD0134EOR1 CA0013710R1
X8429 X8430 X8431 X8432 X8433

. 00-393 00-393 00-393 00-393 00-393
09/1 0/00 09/10/00 09/10/00 09/10/00 09/10/00

2.00 2.00 2.00 2.00 2.00
2.00 2.00 2.00 2.00 2.00
ng/L ng/L ng/L ng/L ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)f1uoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a,h )anthracene
Benzo(g,h,i)perylene

13.30 J 8.12 J 11.93 J 11.68 J 8.86 J

1.72 0.69 1.60 2.09 0.93
0.75 0.36 J 0.44 J 0.68 1.38
1.38 0.55 J 1.04 1.44 1.87

13.71 1.08 2.59 2.62 5.90
3.05 0.86 1.80 3.14 1.97

45.72 11.77 17.27 25.52 27.71
137.21 12.00 17.20 25.46 20,68

6,11 2.04 4.42 5.22 3.65
8.28 3.03 6.45 7.20 5.21
4.16 1.57 3.91 4.24 2,14
5.40 1.71 5.04 5,12 2.45
5.19 1.23 3.84 4,60 2.22
3.42 0.94 J 2.28 2.65 1.55
1.08 J 1.25 U 0.67 J 0.78 J 1.25 U
7.48 1.16 2.83 3.28 2.48

Surrogate Recoveries ("!):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the

MOL.
&= Value outside accuracy or
precision DOO,

61
81
89

47
57 &

64

65
81
88

67
86
92

66
80
89
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, . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11 DUXLAB

Client ID:

Lab ID:
Batch 10:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD0139FOR1 CAD013A20R1 CAD013A60R1 CAD013AAORl CAD013BOOR1
X8439 X8440 X8441 X8442 X8443

. 00-393 00-393 00-393 00-393 00-393
09/11/00 09/11/00 09/11/00 09/11/00 09/11/00

2.00 2.00 2.00 2.00 2.00
2.00 2.00 2.00 2.00 2.00
ng/L ng/L ng/L ng/L ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )f1uoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

27.49 J 24.49 J 11.1 J 12.02 J 17.51 J
3.63 3.20 1.15 1.90 1.71

1.50 J 1.56 J 0,57 0.62 J 0.66
2.72 2.21 1.07 1.20 1.36
7.30 6.58 1.32 2.57 3.54
4.58 4.32 1.51 2.01 2.06

33.21 30,89 20.82 21.49 22.21
31.68 29.08 17.48 19.34 19.66
11.73 9.30 2.81 4.70 4.11
15.76 12,81 4.12 6.77 6.21
9.80 7,40 2.20 3.90 3.12

11.74 9.52 2.23 5.00 4.08
10.49 8,41 2.03 3.89 3.16
7.02 6.18 1,46 2.70 2.30
1.92 J 1.66 J 0.69 J 0.75 0.76
7.57 6.54 2,30 3.57 3.12

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the
MDL.
&= Value outside accuracy or
precision DOO.

62
81
90

64
81
90

61
77
85

63
82
88

61
76
85



~~ Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD013B40R1
X8444
00-393

09/11/00
2.00
2.00
ng/L

CAD013C90R1
X8445
00-393

09/11/00
2,00
1.00
ng/L

CAD013C90R1
X8445DUP

00-393
09/11/00

2,00
1,00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

8.64 J

1.33
0.51
0.91
1.19
1,71

19.85
16.42
3.36
4.69
2.38
2.64
2.38
1.48
1.25 U
2.02

14,80 J

1.64
1.28 U
0.99 J
1.76
1.76

23.09
20.79

3.75
6.14
2.60
3.28
2,93
2,17 J
2.50 U
2.57

15.60 J

1.66
1.28 U

1.18 U

2.14
2.15

26.06
22.16

3.72
6.10
2.71
3.31
2.82
1.88 J
2.50 U

3.44

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the
MDL.
&= Value outside accuracy or
precision DOO.

62
77
85

61
76
87

66
81

91



() Battelle
. , . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EP A 11 DUXLAB

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo( a)anthracene

Chrysene
Benzo(b)f1 uoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a,h )anthracene
Benzo(g,h,i)perylene

Procedural Blank CAD014050R1 CAD014080R1 CAD0140BOR1
YG28PB X8609 X8610 X8611

00-405 00-405 00-405 00-405
NA 09/12/00 09/12/00 09/12/00

2.00 2.00 2.00 2.00
2.00 1.00 1.00 2.00
ng/L ng/L ng/L ng/L

12.25 J 17.38 J 19.36 J 10.85 J
0.50 U 1.00 U 1.00 U 0.81
0.64 U 1.28 U 1.28 U 1.28
0,59 U 1.18 U 1.18 U 0.80
0.45 U 1,07 0.90 U 1.01
0.65 2.93 0.84 U 2.41
0.53 U 13.31 12,96 25.76
0.57 U 12.40 13.70 20.92
0.83 U 2.14 2.20 2.69
0.44 U 3.07 3,14 3.50
0.51 U 1.91 2.23 2.01
0.52 U 1.74 1.71 1.57
0.78 U 1.54 J 1.22 J 1.27
1.10 U 2.20 U 2.20 U 0.73 J
1.25 U 2.50 U 2.50 U 1.25 U

0.68 U 1.52 2,00 1.18

Client ID:

Lab 10:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

Surrogate Recovery %:
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

50
57 &
66

56
61
76

60
67
82

59
69
83

U= Analyte not detected.
J= Analyte detected below the

Sample Specific MDL.
&= Value outside accuracy or
precision 000.
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PrOject Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EP A 11 DUXLAB

Client ID: CADQ14160R1 CAD014190R1 CAD0141COR1 CAD0141 FOR1 CAD014220R1
Lab ID: X8612 X8613 X8614 X8615 X8616
Batch ID: 00-405 00-405 00-405 00-405 00-405
Sample Collection Date: 09/12/00 09/12/00 09/12/00 09/12/00 09/12/00
Dilution Factor: 2,00 2.00 2.00 2.00 2.00
Sample Volume (L): 2.00 2.00 2.00 2.00 2.00
Units: ng/L ng/L ng/L ng/L ng/L

Naphthalene 15.56 J 15.02 J 14.50 J 37.91 17.91
Acenaphthylene 1.41 1.30 1.29 0.50 U 1.86
Acenaphthene 0.64 U 0,64 U 0.64 U 0.64 U 1.35
Fluorene 0.59 U 0.59 U 0.59 U 0.59 U 1.45
Phenanthrene 1.98 2,05 1.75 5.25 3.43
Anthracene 3.21 1.84 2.05 14.70 3.59

! Fluoranthene 24.48 22.83 25.13 38.42 29.88
Pyrene 21.11 20.00 20.64 26.65 26.82
Benzo(a)anthracene 4,28 3.13 3.38 5.04 5.01
Chrysene 6.85 4.79 4.85 6.98 8.66
Benzo(b )f1uoranthene 4.08 3.26 3.44 5.25 5.54
Benzo(k)f1uoranthene 3.23 2.73 2.80 4,37 4.80
Benzo( a)pyrene 2.54 2.41 2.71 1.65 3.31
Indeno(1,2,3-c,d)pyrene 1.90 1.70 1,61 2.18 2,53
Dibenz(a,h )anthracene 1.25 U 1.25 U 1.25 U 1.25 U 1.25
Benzo(g,h,i)perylene 2.19 2.33 2.13 2.62 3.93

Surrogate Recovery %:
Naphthalene-d8 63 62 61 63 62
Phenanthrene-d10 73 75 72 73 72
Chrysene-d12 88 87 85 87 87

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision DOO.



() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EP A 11 DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD014250R1
X8617
00-405

09/12/00
2.00
2.00
ng/L

CAD014280R1
X8618
00-405

09/12/00
2.00
2.00
ng/L

CAD0142BOR1
X8619
00-405

09/12/00
2,00
2.00
ng/L

CAD0142EOR1
X8620
00-405

09/12/00
2.00
2.00
ng/L

U

11.99 J 13,29 J 9.20 J 9.31 J
1.62 1.61 1.16 1.12
0.64 U 0.64 U 0.64 U 0.64 U
0.59 U 0.59 U 0.59 U 0.59 U
2.48 2.06 1.44 1.85
2.41 3.17 2,22 1.34

26.29 23.90 27.60 19.42
22.24 21.30 23.16 16,82

4.31 3.62 3.15 2.60
5.73 6,77 6.16 4.47
3.97 3.24 2.72 2.61
3.59 3.30 2.07 2.35
2,25 2.52 2.00 0.78 U
1.10 U 1,70 1.29 1.38
1.25 U 1.25 U 1.25 U 1.25 U
2.52 2.37 1.72 1.59

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a, h )anthracene
Benzo(g,h,i)perylene

J

Surrogate Recovery %:
Naphthalene-dB
Phenanthrene-d10
Chrysene-d12

70
80
93

71
82
92

66
76
B7

65
74
86

U= Analyte not detected.
J= Analyte detected below the

Sample Specific MDL.
&= Value outside accuracy or
precision DOO.
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Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EPA11 DUXLAB

Client ID: CAD014360Rl CAD014390Rl CAD0143CORl CAD0143COR1
Lab ID: X8621 X8622 X8623 X8623DUP
Batch ID: 00-405 00-405 00-405 00-405
Sample Collection Date: 09/12/00 09/12/00 09/12/00 09/12/00
Dilution Factor: 2.00 2.00 2.00 2.00
Sample Volume (L): 2.00 2.00 1,00 1.00
Units: ng/L ng/L ng/L ng/L

Naphthalene 15.38 J 9.00 J 23.35 J 16.10 J
Acenaphthylene 1.13 0.94 1.00 U 1.00 U

T Acenaphthene 0.68 0.64 U 1.28 U 1.28 U
Fluorene 0.61 0,59 U 1.8 U 1.18 U
Phenanthrene 0.92 1.36 0.90 U 0.90 U

Anthracene 4.05 1.76 0.84 U 0.84 U

Fluoranthene 23.93 14.11 15.14 12.85
Pyrene 19.01 14.49 13.79 11,33
Benzo(a)anthracene 2.17 2.48 1.62 J 1,82
Chrysene 3.41 3.64 3.35 3.44
Benzo(b )fluoranthene 1.85 2.20 2.40 1.61
Benzo(k)f1uoranthene 1.53 1.78 2.17 1.19
Benzo( a)pyrene 1.24 1.60 1.56 U 2.58
Indeno(l,2,3-c,d)pyrene 1.10 U 1.15 2.20 U 2.20 U

Dibenz( a,h )anthracene 1.25 U 1,25 U 2.50 U 2.50 U
Benzo(g,h,i)perylene 1.41 1.58 1.36 U 1,36 U

Surrogate Recovery %:
Naphthalene-d8 65 64 80 66
Phenanthrene-dl0 73 71 82 67
Chrysene-d12 85 82 92 75

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision DoO.



() Danelle
. . , Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA 11DUXlAB

Client ID:

lab ID:

Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (l):
Units:

Procedural Blank CAD014690R1 CAD0146COR1 CAD0146FOR1
YG33PB X8594 X8595 X8596

00-406 00-406 00-406 00.406
NA 09/14/00 09/14/00 09/14/00

2.00 2;00 2.00 2.00
2.00 1,00 1.00 2.00
ng/l ng/l ng/l ng/l

11.11 J 35.39 J 25.75 J 12.73 J
0.50 U 2.24 0.98 J 0.66
0.64 U 2.55 0.73 J 0.28 J
0.59 U 2.36 0.81 J 0.50 J
0.45 U 2.81 1,10 0.58
0.42 U 2.44 1.27 0,89
0.53 U 11.66 8.14 9.33
0.57 U 10.75 7.79 8.04
0.83 U 5.00 1.39 J 1.2
0.44 U 5.22 2.42 1.86
0.51 U 2.84 0.92 J 0.68
0.52 U 3.21 1,30 0.96
0.78 U 3.57 1,38 J 0.55 J
1.10 U 2.56 0.71 J 0.54 J
1.25 U 1.67 J 2.50 U 0,22 J
0.68 U 3.19 1,54 0.74

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a,h )anthracene
Benzo(g,h,i)perylene

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

76
77
83

64
72
88

58
70
80

59
76
85

U= Analyte not detected.
J= Analyte detected below the MDL.
&= Value outside accuracy or
precision DaD.
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() Danelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD0148COR1 CAD0148FOR1 CAD014920R1 CAD014950R1 CAD0149DOR1
X8602 X8603 X8604 X8605 X8606
00-406 00-406 00-406 00-406 00-406

09/14/00 09/14/00 09/14/00 09/14/00 09/14/00
2.00 2.00 2.00 2.00 2.00
2.00 2.00 2.00 2.00 2,00
ng/L ng/L ng/L ng/L ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracenè
Chrysene
Benzo(b)fluoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a,h )anthracene
Benzo(g,h,i)perylene

9.99 J 16.88 J 25.62 11.86 J 24.45
3.12 1.73 2.02 1.29 1.40
2.61 2.43 2.19 1.19 0,96
2.15 2.30 1.90 1.38 1.42
5.24 3.34 2,83 2.05 1.37
4.85 4.40 3.84 2.69 2,39

93,18 41.94 44.28 34.98 22.41
65.34 30.40 32.90 26.05 18,09
13.03 7.84 8.21 4.92 3.43
21,27 8.36 8.76 5.96 4.31
5.38 3.72 3.90 2.10 1.71
8.09 4.60 5.57 2.58 2.36
5.08 4.47 5.11 2.53 2.29
3.20 2.28 2.82 1.45 1.06 J
0,72 J 0.39 J 0.63 J 0.26 J 1.25 U
3.53 2.30 3.13 1.34 1.60

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the MDL.
&= Value outside accuracy or
precision 000.

11 &
98

111

52
76
87

60
82
90

62
78
88

57
76
86



() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11DUXLAB

Client 10: CAD014AOOR1 CAD014A30R1 CAD014BFOR1 CAD014C20R1 CAD014C5OR1
Lab ID: X8607 X8608 X8579 X8580 X8581
Batch ID: 00-406 00-406 00-406 00-406 00-406
Sample Collection Date: 09/14/00 09/14/00 09/15/00 09/15/00 09/15/00
Dilution Factor: 2.00 2.00 2.00 2.00 2.00
Sample Volume (L): 2.00 2.00 2.00 2,00 2.00
Units: ng/L ng/L ng/L ng/L ng/L

Naphthalene 10.58 J 13.72 J 10.68 J 8.40 J 8,77 J

Acenaphthylene 1.05 4.44 1.24 1.07 0.89
Acenaphthene 1.7 16.53 0.69 1.40 1.35
Fluorene 1.30 9.18 1.27 1.29 1.08
Phenanthrene 1.46 14.94 0.72 0.70 0.78
Anthracene 1.95 9.79 1.58 1.56 1.23
Fluoranthene 23.11 101.34 14.46 14.12 12.53
Pyrene 17,62 104.59 12.28 11.73 10.73
Benzo(a)anthracene 2,92 13.55 1.74 1,39 1.33
Chrysene 4,09 12.34 2.86 2.08 2.33
Benzo(b)f1uoranthene 1.47 5.80 0.95 0.62 0.71
Benzo(k)f1uoranthene 1.75 7.75 1.25 0.63 0.77

t' Benzo(a)pyrene 1.50 9.77 1.5 0.75 J 0.74 J

¡
Indeno(1,2,3-c,d)pyrene 0.73 J 4.19 0.59 J 1.10 U 0.37 J

l Dibenz(a,h)anthracene 1.25 U 0.94 J 1.25 U 1.25 U 1,25 U

Benzo(g,h,i)perylene 0.99 5.62 0.94 0.60 J 0.70

Surrogate Recoveries (%):
Naphthalene-d8 56 62 70 75 72
Phenanthrene-d10 77 78 79 84 82
Chrysene-d12 86 85 85 90 87

U= Analyte not detected.
J= Analyte detected below the MDL.
&= Value outside accuracy or
precision DOO.
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() BaBelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EP A 11 DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD014D40R1
X8582
00-406

09/15/00
2.00
2,00
ng/L

. CAD014DBOR1
X8583
00-406

09/15/00
2.00
1.00
ng/L

CAD014DBOR1
X8583DUP

00-406
09/15/00

2.00
1.00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

8.41 J
0.99
2.21
1.64
0.44 J
1.60

25,61
18.10

1.57
2.29
0.51 U

0.52 U

0.78 U

1.10 U

1.25 U

0.68 U

16.14 J

0.98 J
3.52
2.14
1.34
1.89

18.42
14.18
1.26 J
2.00
1.02 U

1.04 U
1.56 U

2,20 U

2.50 U

1.36 U

9.64 J

1.1
3.80
2,18
1.39
1.49

20.09
14.82
1.48 J

2.27
1.02 U

1.04 U

1,56 U

2.20 U

2.50 U

1.36 U

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the MDL.
&= Value outside accuracy or
precision DOO.

67
80
85

51
66
75

58
74
82



¡'

i
1%

1"-~

() Banelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11DUXLAB

Client ID:

LablD:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

Procedural Blank CAD014DEOR1 CAD014E40R1 CAD014E70R1
YG38PB X8584 X8585 X8586

00-407 00-407 00-407 00-407
NA 09/15/00 09/15/00 09/15/00

2,00 2,00 2,00 2.00
2,00 1.00 1.00 2.00
nglL nglL nglL nglL

21.45 22.75 J 15.19 J 22.22
0.50 U 2.57 1.51 2.47
0.64 U 3.41 2.09 4.17
2.36 B 2.59 2,01 2.89
7.05 B 4.35 2,14 5.00
0.42 U 4.17 2.26 5.06
8.19 B 41.82 29.94 52.11

35.93 B 34.55 24.67 41.49
0.83 U 8.19 4.20 9.49
0.44 U 9.49 6.24 12.15
0.51 U 7.19 3,59 7.18
0.52 U 6.76 2,77 7.34
0.78 U 6.14 3.07 6.29
1.0 U 3.22 1.67 J 3.99
1.25 U 2.50 U 2,50 U 1.25 U
3.19 B 3.82 1.77 4.01

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h, i)perylene

Surrogate Recovery %:
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

65
78
97

60
79
93

58
77
89

72
77
88

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision DOO.



() BaBelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11 DUXLAB

Client ID:

Lab ID:
Batch I D:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD014EAOR1 CAD014EDOR1 CAD014F30R1 CAD014F60R1 CAD015110R1
X8587 X8588 X8589 X8590 X8591

. 00-407 00-407 00-407 00-407 00-407
09/15/00 09/15/00 09/15/00 09/15/00 09/15/00

2.00 2.00 .2.00 2.00 2.00
2.00 2,00 2.00 2.00 2.00
nglL nglL nglL nglL nglL

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
BenzO(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pytene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

15.38 J 12.98 J 3.75 J 8.49 J 16,65 J

1.99 1.38 0.50 U 1.38 1.01

2.23 0.64 U 0.64 U 2.24 2.56
1.86 0.59 U 0.59 U 1,80 1.80
3.27 1.65 1.39 1,93 1.36
3.02 1.56 1.36 2.39 1.66

35.54 18.75 13.70 21.39 14.14
30.81 16.94 12.71 18.30 13.56

8.73 3.44 1,78 3,98 2.71
12.24 4.73 2.80 4,70 3.75
11.38 3.18 1.43 3,12 1.69
10.57 2.80 1.25 2,87 1.50
9.95 2,49 1.24 2.90 1.33
7.71 1,71 1.10 U 1.46 1.10 U

1.58 1.25 U 1.25 U 1.25 U 1.25 U

8.61 1.43 0.68 U 1.71 0.68 U

Surrogate Recovery %:
Naphthalene-d8
Phenanth rene-d 10
Chrysene-d12.

U= Analyte not detected.
J= Analyte detected below the

Sample Specific MDL.
&= Value outside accuracy or
precision DOO.

64
80
93

66
79
90

16 &
87

101

68
78
87

66
76
90



~) BaBelle
T

. . . PUlting Technology To Work

l Project Name: WA3-26 (Boston
¡ Cap Project)

Project Number: G464426-
EPA11DUXLAB

Client ID: CAD015140R1 CAD0151AOR1 CAD015230R 1 CAD015260R1 CAD015290R1
Lab ID: X8592 X8593 X8564 X8565 X8566
Batch ID: 00-407 00-407 00-407 00-407 00-407
Sample Collection Date: 09/15/00 09/15/00 09/15/00 09/15/00 09/15/00
Dilution Factor: 2.00 2,00 2.00 2.00 2.00
Sample Volume (L): 2.00 2.00 2.00 2.00 2.00
Units: ng/L ng/L ng/L ng/L ng/L

Naphthalene 13.08 J 15.30 J 13.08 J 9.63 J 9,59 J

Acenaphthylene 1.08 1.23 0.99 0.83 0.50 U
Acenaphtheme 2.27 1.75 1,17 1.17 1.79
Fluorene 0.85 1.04 0.84 0.82 1.51
Phenanthrene 1.59 2.83 3.25 1.42 1.59
Anthracene 1.58 1.68 2.01 1.59 1,62
Fluoranthene 15.01 13.20 16,51 11.94 14.91
Pyrene 14,67 13.45 14.49 11.61 13.07
Benzo(a)anthracene 2.61 2.41 2.50 1.98 1.91
Chrysene 4.04 4.02 4.57 2.90 2.83
Benzo(b )fluoranthene 2,13 2.67 2.35 1.88 1.39
Benzo(k)fluoranthene 1.95 2.42 2.14 1.32 1.27
Benzo(a)pyrene 1.58 2.21 1.82 1.31 1.16
Indeno(1,2,3-c,d)pyrene 1.10 U 1.10 U 1.0 U 1.10 U 1.0 U
Dibenz( a,h )anthracene 1.25 U 1.25 U 1.25 U 1.25 U 1.25 U
Benzo(g,h,i)perylene 0.91 1.20 0.68 U 0.68 U 0.68 U

Surrogate Recovery %:
Naphthalene-d8 66 67 61 57 55
Phenanthrene-d1 0 79 81 79 78 76
Chrysene-d12 90 92 89 90 90

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision DOO.



~) Danelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11 DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD015340R1 CAD015380R1 CAD0153BOR1 CAD0153EOR 1 CAD01541OR1
X8567 X8568 X8569 X8570 X8571
00-407 00-407 00-407 00-407 00-407

09/15/00 09/15/00 09/15/00 09/15/00 09/15/00
2,00 2.00 2.00 2.00 2,00
2,00 2.00 2.00 2.00 2.00
ng/L ng/L ng/L ng/L ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)f1uoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a, h )anthracene
Benzo(g,h,i)perylene

9.97 J 18.31 J 18.82 J 13.13 J 15.20 J

0.50 U 2.79 1.98 1.72 1.96
1,23 7.02 2.96 2.33 3.36
1.2 4.94 1.88 1.89 1.91
0.45 U 8.96 3.31 5.43 2.45
0.42 U 7.22 2.65 2.80 2.17

16.15 43.64 24.96 24.83 18.94
13.48 34.32 21.60 22.65 16.53

1.00 11.57 5.45 5.19 4.00
1.78 17,84 6.51 5.81 5.27
0.51 U 7.47 5.08 4.21 3.18
0.52 U 7.91 5.00 3.93 3.54
0.78 U 6.48 4,42 3.55 3,46
1.0 U 3.18 2.36 1.93 2.42
1.25 U 1.25 U 1.25 U 1.25 U 1.25 U
0,68 U 3.56 2.83 2.10 2.76

Surrogate Recovery %:
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision DOO.

51
77
91

71
86
99

61
76
82

53
79
95

67
85
97





() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA 11DUXLAB

Client 10:

Lab 10:
Batch 10:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

Procedural Blank
YG43PB

00-408
NA

2.00
2.00
ng/L

CAD0154COR1
X8574
00-408

09/15/00
2.00
1.00
ng/L

CAD0154FOR1
X8575
00-408

09/15/00
2.00
1.00
ng/L

CAD0155EOR1
X8576
00-408

09/16/00
2.00
2,00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )f1uoranthene

Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a,h )anthracene
Benzo(g,h,i)perylene

13.45 J 22.68 J 11.99 J 22.58
0,50 U 1.00 U 1.00 U 0.58
0.64 U 3.23 2.44 1.51
0.59 U 1.57 1.47 1.03
0.45 U 1.51 1.71 3.50
0.42 U 1.68 1.69 8.13
0.53 U 14.69 12.83 12.56
0.57 U 11.86 11.38 9,62
0,83 U 2.16 2.01 1.60
0.44 U 2.60 3.27 2.28
0.51 U 1.02 U 1.02 U 1.31
0.52 U 1.04 U 1.04 U 1.15
0.78 U 1.56 U 1.56 U 0.50 J

1.10 U 2.20 U 2.20 U 1.10 U
1.25 U 2.50 U 2.50 U 1.25 U
0.68 U 1.36 U 1.36 U 1.00

Surrogate Recovery %:
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

74
75
82

65
77
88

61
73
82

55
66
77

U= Analyte not detected.
J= Analyte detected below the
Sample Specifíc MOL.
&= Value outside accuracy or
precision 000.
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. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA11DUXLAB

Client ID: CAD015610R1 CAD015640R1 CAD015640R1
Lab ID: X8577 X8578 X8578DUP
Batch ID: 00-408 00-408 00-408
Sample Collection Date: 09/16/00 09/16/00 09/16/00
Dilution Factor: 2.00 2.00 2.00
Sample Volume (L): 2.00 1.00 1,00
Units: ng/L ng/L ng/L

Naphthalene 23,63 48.98 105.10
Acenaphthylene 0.70 1,00 U 1.00 U

Acenaphthene 1.06 2.33 2.79
Fluorene 0.89 1,29 1.47
Phenanthrene 1.69 9.67 3.59
Anthracene 3.93 10.45 7.91
Fluoranthene 11.91 13.30 15.56
Pyrene 9.96 15.67 12.56

, " Benzo(a)anthracene 2.14 2.98 2,53
Chrysene 3.12 4.32 3.72
Benzo(b )fluoranthene 1.96 1.02 U 2:32
Benzo(k)fluoranthene 1.50 1.04 U 1.04 U

Benzo(a)pyrene 1.09 1.56 U 1.56 U

Indeno(1,2,3-c,d)pyrene 1.11 2.20 U 2.20 U

Dibenz( a, h )anthracene 1.25 U 2,50 U 2.50 U

Benzo(g,h,i)perylene 1.59 1.36 U 1.36 U

Surrogate Recovery %:
Naphthalene-d8 61 49 53
Phenanthrene-d10 74 67 70
Chrysene-d12 90 90 91

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.

,3 &= Value outside accuracy or
precision DOO.

I
1-4



~) Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EPA 11 DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

Procedural Blank
YH01 PB

00-422
NA

2.00
2.00
ng/L

CAD015ABOR1
X8863
00-422

09/20/00
2.00
1.00
ng/L

CAD015B30R1
X8865
00-422

09/20/00
2.00
2.00
ng/L

CAD015BOOR1
X8864
00-422

09/20/00
2.00
1.00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a, h )anthracene
Benzo(g,h,i)perylene

7.05 J 25.46 J 15,52 J 11.09 J

0.50 U 1.96 1.34 0.58
0.64 U 0.97 J 0.75 J 0.37 J

0.09 J 1.43 0.88 J 0.49 J

0.21 J 3.67 1.67 0.53
0.42 U 1.59 2.93 2.06
0.53 U 10.49 9.61 6.70
0.57 U 9.54 8.57 6.10
0.83 U 2.64 2.15 0.90
0.44 U 4.27 3.43 1.32
0.51 U 2.53 2.10 0.59
0.52 U 2.46 2.98 0.45 J

0.78 U 2.17 2.96 0.56 J
1.10 U 1.55 J 1.11 J 1.10 U

1.25 U 2.50 U 2.50 U 1.25 U

0.68 U 1.65 1.30 J 0.40 J

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision DOO.

74
69
70

74
69
67

53
65
73

70
82
88



() Battelle
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. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EPA 11DUXLAB

Client ID: CAD015C20R1 CAD015C50R1 CAD015CBOR1 CAD015CEOR1
Lab ID: X8866 X8867 X8868 X8869
Batch ID: 00-422 00-422 00-422 00-422
Sample Collection Date: 09/20/00 09/20/00 09/20/00 09/20/00
Dilution Factor: 2.00 2.00 2.00 2.00
Sample Volume (L): 2.00 2.00 2.00 2.00
Units: ng/L ng/L ng/L ng/L

Naphthalene 22.41 19.40 J 24.21 17.09 J
Acenaphthylene 2.07 2.06 2.52 1.87
Acenaphthene 0.87 0.55 J 0.93 0.76
Fluorene 1,36 0.86 1.98 1.34
Phenanthrene 3.44 2.59 4.59 2.51
Anthracene 5.04 2.36 7.44 2.92
Fluoranthene 22.35 15.64 22.30 19.29
Pyrene 21.37 14.70 21.41 17.62
Benzo( a)anthracene 5.12 4.46 6.46 3.98
Chrysene 7.46 5,69 9,03 5.59
Benzo( b )fl uoranthene 6.16 4.80 6.23 4.39
Benzo(k)fluoranthene 6.05 4,19 6.36 4.12
Benzo(a)pyrene 2.25 4,32 5.19 3.62
Indeno(1,2,3-c,d)pyrene 3.17 3.09 3.70 2.54
Dibenz( a, h )anthracene 0.86 J 0.58 J 0.79 J 0.64 J
Benzo(g,h,i)perylene 3.59 3.38 4.02 2.55

Surrogate Recoveries (%):
Naphthalene-d8 56 49 49 51

Phenanthrene-d10 72 65 63 71
Chrysene-d12 78 70 64 75

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision 000,



() Banelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EPA11DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD015DlOR1 CAD015D40R1 CAD015D70R1 CAD015DCOR1 CAD015DFOR1
X8870 X8871 X8872 X8873 X8874
00-422 00-422 00-422 00-422 00-422

09/20/00 09/20/00 09/20/00 09/20/00 09/20/00
2.00 2.00 2.00 2.00 2.00
2.00 2.00 2,00 2.00 2.00
ng/L ng/L ng/L ng/L ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )f1uoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1 ;2,3-c,d)pyrene

Dibenz( a, h )anthracene
Benzo(g,h,i)perylene

15.72 J 21,72 21.17 11.05 J 19.04 J

0.97 1.84 2.38 1.42 3.53
0.66 0.98 1.69 0.59 J 0.59 J

0.80 1.35 1.93 0.91 1.19
1.41 3.84 16.24 2.30 2,29
2,34 3.29 8.71 1.60 6.43

12.01 19.41 34,00 12.86 15,91
11.39 17.62 80.85 12.17 16.40
2.26 4,68 11.20 3.27 6.02
2.99 7.20 42.03 4.86 12.10
2.34 5.21 11.22 3.41 6.08
1.72 4.67 8.46 3.13 5.55
1.55 3.73 9.04 1.69 4.88
1.17 2.32 5.04 1.80 3.85
1.25 U 0.64 J 1.22 J 0.46 J 0.80 J

1.33 2.80 7.52 1.85 4.04

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision DOO.

48
66
69

48
64
72

58
69
84

50
70
74

51
61
69



() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)

Project Number: G464426-
EPA11 DUXLAB

Client ID:

lab ID:

Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (l):
Units:

CAD015EFOR1
X8875
00-422

09/20/00
2.00
2.00
ng/l

CAD015F20R1
X8876
00-422

09/20/00
2.00
2.00
ng/l

CAD015F50R1
X8877
00-422

09/20/00
2.00
1,00
ng/l

CAD015F50R 1
X8877-DUP

00-422
09/20/00

2.00
1.00
ng/l

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)f1uoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a,h )anthracene
Benzo(g,h,i)perylene

11.47 J 12.57 J 15.72J 24.52 J

1.47 1.23 0.77 J 1,71
0.57 J 0.63 J 1.14 J 0.85 J
1.20 0.82 1.57 2.12
3.29 1.66 2,31 3.03
2.24 2.85 1.62 3.79

10.41 11.40 8.41 12.27
9.86 9.56 7.29 10.47
5,16 2.86 1.48 J 3.76
6,93 4.01 2.46 4.49
4.14 2,86 1.45 2.86
3.94 2,52 1.63 2.72
3.70 2.13 1.48 J 3.23
1.71 1,13 0.97 J 1.31 J
0.53 J 1.25 U 2.50 U 2.50 U

2.04 1.34 1.0 J 1,34 J

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision DQO.

52
70
74

46
64
71

60
71
75

54
72
76



~~ BaUelle
_ . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EP A 11 DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

Procedural Blank
YH64PB

00-436
NA

2.00
2.00
ng/L

CAD016100R1
X8982
00-436

09/28/00
2.00
1.00
ng/L

CAD016130R1
X8983
00-436

09/28/00
2.00
1.00
ng/L

CAD016160R1
X8984
00-436

09/28/00
2.00
2.00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )f1uoranthene

Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
. Dibenz(a,h )anthracene
Benzo(g,h,i)perylene

10.12 J 18.88 J 19.95 J 9.35 J
0.50 U 2.03 1.25 1.03
0.64 U 3.96 2.66 2.12
0.59 U 2.20 1.83 1.72
0.36 J 3.34 2.27 1.91
0.80 2.84 2.19 1.43
0.53 U 13.95 14.83 12.86
0.57 U 13.50 12.92 12.70
0.83 U 3.58 2.26 2.13
0.44 U 4.78 3.78 3.40
0.51 U 3.55 2.79 2.03
0.52 U 2.76 2.07 1.88
0,78 U 3.78 2.42 1.86
1.10 U 1.84 J 1,29 J 0.85 J

1.25 U 2.50 U 2.50 U 1.25 U

0.68 U 1.94 1.44 1.12

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

73
76
89

64
76
94

63
74
87

60
78
91

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision 000.





() BaBelle
. . . Putting Technology To Work

Project Name: WA3-26 (Boston
Cap Project)
Project Number: G464426-
EPA 11 DUXLAB

Client ID:

Lab ID:
Batch ID:
Sample Collection Date:
Dilution Factor:
Sample Volume (L):
Units:

CAD016260R1
X8989
00-436

09/28/00
2,00
2.00
ng/L

CAD016290R 1
X8990
00-436

09/28/00
2.00
2.00
ng/L

CAD0162COR1
X8991
00-436

09/28/00
2.00
1.00
ng/L

CAD0162COR1
X8991 DUP

00-436
09/28/00

2.00
1,00
ng/L

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )f1uoranthene
Benzo(k)f1uoranthene
Benzo( a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz( a,h)anthracene
Benzo(g,h,i)perylene

7.53 J 7.14 J 11.24 J 13.53 J
0.72 1.32 0.89 J 1.04
1.56 3.14 1,88 2.62
1.26 1.69 1.39 1.45
1.14 2.33 1.21 1.47
1.37 1.77 1,60 1,73
9.84 15.30 12.06 13.78

10.00 14.67 12.15 13.86
1.30 2.80 1.28 J 1.87
2.05 3.58 2.23 2.95
0.99 2,17 1.02 U 1.60
1.07 1.92 1,04 U 1.29
1,02 2.06 0,84 J 1.41 J
0.56 J 1,16 2.20 U 2.20 U

1.25 U 1.25 U 2.50U 2.50 U

0.60 J 1.22 0.72 J 0.82 J

Surrogate Recoveries (%):
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

U= Analyte not detected.
J= Analyte detected below the
Sample Specific MDL.
&= Value outside accuracy or
precision DaD.

51
66
74

67
79
92

67
69
80

68
75
85



APPENDIX F 

PCB LABORATORY-REPORTED SAMPLE DATA WITH QC QUALIFIERS 

EPA/540/R-05/014

Evaluatin of Sediment Agitation and
  Mixing into the Surrounding Water
   Column from Capping Activities -
                 Boston Harbor 





(~ Banelle Field Sample Data
. . . Putting Technology To Work

Project Name WA3-26 Boston Cap Project
Project Number G464426-EPA 11 DUXLAB

Client ID LOAD #20 LOAD #21 LOAD #22 LOAD #23 LOAD #24

Sample ID X8997-ECD X8998-ECD _ X8999-ECD X9000-ECD X9001-ECD

Batch ID 00-441 00-441 00-441 00-441 00-441

Collection Date 22-Sep-00 22-Sep-00 23-Sep-00 23-Sep-00 24-Sep-00
Dilution Factor 2.000 2.000 2_000 2.000 2.000
Sample Dry Wi. (g) 33.37 31.00 29.99 30.14 29.40
Units ng/g - Dry Wi. ng/g - Dry Wi. ng/g - Dry Wi. ng/g - Dry Wi. ng/g - Dry Wi.

PCB8 0.15 U 0.16 U 0_16 U 0.16 U 0.17 U

PCB18 0,07 U 0.07 U 0.08 U 0,08 U 0.08 U

PCB28 0_10 U 0.11 U 0.11 U 0_11 U 0.11 U

PCB44 0.09 U 0_10 U 0_10 U 0_10 U 0.10 U
PCB52 0.10 U 0.10 U 0,11 U 0.11 U 0.11 U
PCB66 0.11 U 0.11 U 0.12 U 0_12 U 0.12 U

, PCB101 0.09 U 0.10 U 0.10 U 0.10 U 0,10 U

PCB105 0_08 U 0.09 U 0.09 U 0.09 U 0.09 U

PCB118 0_10 U 0.11 U 0.12 U 0.12 U 0.12 U

PCB128 0.17 U 0.18 U 0.19 U 0.19 U 0.19 U
PCB138 0,09 U 0,09 U 0.10 U 0.10 U 0.10 U

PCB153 0.13 U 0.14 U 0.14 U 0_14 U 0.15 U

PCB170 0_09 U 0_09 U 0.10 U 0.10 U 0.10 U

PCB180 0.09 U 0.10 U 0.10 U 0_10 U 0.10 U

PCB187 0.08 U 0.09 U 0.09 U 0.09 U 0,10 U

PCB195 0.08 U 0.09 U 0.09 U 0.09 U 0,09 U

PCB206 0.08 U 0.08 U 0_09 U 0.09 U 0.09 U

PCB209 0.08 U 0.09 U 0.09 U 0.09 U 0.10 U

Surrogate Recoveries:
PCB34 99 96 97 104 102
PCB112 87 91 92 97 94

J - Analyte detected below the ssMDL.
U - Analyte not detected.
& - OC value outside the accuracy or precision DOO_

Prepared by Thorn 7/26/01 S00441ECD



(~ Danelle Field Sample Data
. P . Puning Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

ClientlD CAD012BFOR1 CAD012C30R1 CAD013900R1 CAD013940R1

Sample ID X8406-F-ECD X8407-F-ECD X8436-F-ECD X8437-F-ECD
Batch ID 00-425 00-425 00-425 00-425
Collection Date 09-Sep-00 09-Sep-00 11-Sep-00 11-Sep-00
Dilution Factor 2.000 2.000 2.000 2.000
Sample Volume (L) 2.00 2.00 2.00 2.00
Units ng/L nglL ng/L nglL

PCB8 9,60 U 9_60 U 9.60 U 9.60 U
PCB18 0.83 U 0.83 U 0,83 U 0.83 U

PCB28 0.37 J 2.53 1.04 U 1,04 U
PCB44 0.40 J 3,27 0.87 U 0.87 U

PCB52 0.86 U 6.41 0,13 J 0_62 J

PCB66 0.46 J 4,15 0_89 U 0.20 J

PCB101 0.69 U 8.64 0,11 J 0.48 J

PCB 1 05 0.60 3.99 0.35 U 0.37
PCB118 1.43 9.56 O,52U 0.39 J
PCB128 0.44 J 1.91 0.84 U 0.84 U

PCB138 0.80 U 12.98 0,80 U 1_69
PCB153 1,83 12.21 0.64 U 0.71
PCB170 2_11 10,51 0.61 U 0.62
PCB180 0.97 3_81 0.26 J 0.53 J
PCB 187 0.46J 2_97 0.25 J 0.84
PCB 195 0.65 U 0_59 J 0.65 U 0.45 J
PCB206 0.73 U 0_32 J 0.73 U 0.73 U

PCB209 0.76 U 0.39 J 0,76 U 0.76 U

Total PCB

Surrogate Recoveries:
PCB34 58 89 36 & 86
PCB112 56 79 34 & 82

J - Analyte detected below the
ssMDL.
U - Analyte not detected,
& - OC value outside the accuracy
or precision DOO.

Prepared by Desreuisseau 7/26/01 F00425ECD
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~) Banelle Field Sample Data
~ . . Purring Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

Client ID CAD015340R1 CAD014D40R1 CAD014DBOR1 CAD0147DOR1 CAD014800R1

Sample ID X8567-F-ECD X8582-F-ECD X8583-F-ECD X8597-F-ECD X8598-F-ECD

Batch ID 00-425 00-425 00-425 00-425 00-425
",~.,: Collection Date 15-Sep-00 15-Sep-00 15-Sep-00 14-Sep-00 14-Sep-oO
, -

Dilution Factor 2_000 2.000 2.000 2,000 2.000

Sample Volume (L) 2.00 2.00 1,00 2.00 2.00

Units ng/L ng/L ng/L ng/L nglL

PCB8 9.60 U 9_60 U 19.20 U 9.60 U 9.60 U

PCB18 0.83 U 0.83 U 1,66 U 0.83 U 0.83 U

,é,.' PCB28 1.04 U 0.09 J 2.08 U 0.12 J 0.20 J
I PCB44 0,87 U 0.13 J 1.74 U 0.87 U 0.20 J

1._-.,,.
PCB52 0.25 J 0.30 J 0.53 J 0.21 J 0,45 J

PCB66 0.09 J 0.09 J 0.20 J 0_89 U 0.15 J

PCB101 0,21 J 0.21 J 0.58 J 0.22 J 0_60 J

PCB105 0.35 U 0.17 J OAO J 0.16 J 0.27 J
PCB118 0_20 J 0.35 J 0.82 J 0.30 J 0.58
PCB128 0.84 U 0.84 U 1.68 U 0_84 U 0.12 J
PCB138 0.80 U 0,38 J 0_78 J 0.60 J 1.34

" PCB153 0_64 U 0_37 J 0.87 J 0,33 J 0.65

i
PCB170 0.61 U 0_86 1A3 0.94 0.92
PCB180 0,39 J 6.15 1.43 0.53 J 0.73
PCB187 0.52 U 0.20 J 0_61 J 0.21 J 0,26 J
PCB195 0.65 U 0,11 J 0.11 J 0.05 J 0.12 J
PCB206 0.73 U 0.73 U 1A6 U 0.73 U 0_73 U

PCB209 0,76 U 0.76 U 1.52 U 0_76 U 0.76 U

Total PCB 9.39 7.74 3,65 6.58

Surrogate Recoveries:
PCB34 59 94 86 67 62
PCB112 57 89 84 63 60

J - Analyte detected below the
ssMDL
U - Analyte not detected.
& - OC value outside the accuracy

-" ~; or precision DOO.

I,;

Prepared by Desreuisseau 7/26/01 F00425ECD



() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EP A 11 DUXLAB

Field Sample Data

Sample ID
Batch ID

Collection Date
Dilution Factor
Sample Volume(L)

Units

X7962-ECD
00-352

06-Sep-00
2.000

1.00
ng/L

CAD010240R1 CAD010270R1 CAD0102AOR1

X7963-ECD X7964-ECD X7965-ECD
00-352 00-352 00-352

06-Sep-00 06-Sep-00 06-Sep-00
2.000 2.106 2.000

1.00 2.00 2.00
ng/L ng/L ng/L

Client ID CAD010210R1

PCB8 19.20 U 19.20 U 10.11 U 9.60
PCB18 1.66 U 1.66 U 0.88 U 0.83
PCB28 2.08 U 2.08 U 1.09 U 1.04
PCB44 1.74 U 1.74 U 0.92 U 0.87
PCB52 1,72 U 1.72 U 0.91 U 0.86
PCB66 1.79 U 1.79 U 0.94 U 0.89
PCB101 1.37 U 1.37 U 0.72 U 0.69
PCB105 0.69 U 0.69 U 0.36 U 0.35
PCB118 1.04 U 1.04 U 0.55 U 0.52
PCB128 1.68 U 1.68 U 0.88 U 0.84
PCB138 1.59 U 1.59 U 0.84 U 0.80
PCB153 1.28 U 1.28 U 0.67 U 0.64
PCB 170 1.22 U 1.22 U 0,64 U 0.61
PCB 180 1,15 U 1.15 U 0,61 U 0.58
PCB187 1.03 U 1.03 U 0.54 U 0.52
PCB 195 1.30 U 1.30 U 0.69 U 0,65
PCB206 1.46 U 1.46 U 0.77 U 0.73
PCB209 1.52 U 1.52 U 0.80 U 0.76

Surrogate Recoveries:
PCB34 95 83 100 93
PCB112 109 98 114 105

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

Prepared by Thorn 7/26/01 W00352ECD
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(~ Battelle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

Client ID CAD0102DOR1 CAD0104AOR1 CAD0104DOR1

Sample ID
Batch ID

Collection Date
Dilution Factor
Sample Volume (L)
Units

X7966-ECD
00-352

06-Sep-00
2.000

2.00
ng/L

X7967-ECD
00-352

06-Sep-00
2.000

2,00
ng/L

X7968-ECD
00-352

06-Sep-00
2.000
2.00
ng/L

PCB8 U 9.60 U 9.60 U 9.60 U

PCB18 U 0.83 U 0.83 U 0.83 U

PCB28 U 1,04 U 1.04 U 1.04 U
PCB44 U 0.87 U 0.87 U 0.87 U

ì PCB52 U 0.86 U 0.86 U 0.86 Ui

PCB66 U 0.89 U 0,89 U 0.89 U

PCB101 U 0.69 U 0.69 U 0,69 U

PCB105 U 0.35 U 0.35 U 0.35 U

PCB118 U 0.52 U 0.52 U 0.52 U

PCB 128 U 0.84 U 0.84 U 0,84 U

PCB138 U 0.80 U 0.80 U 0.80 U

PCB153 U 0.64 U 0.64 U 0.64 U

PCB170 U 0.61 U 0.61 U 0.61 U

PCB 180 U 0.58 U 0.58 U 0.58 U

l PCB 187 U 0.52 U 0.52 U 0.52 U

PCB195 U 0.65 U 0.65 U 0.65 U
PCB206 U 0.73 U 0.73 U 0.73 U
PCB209 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:

PCB34 99 94 95
PCB112 106 106 110

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

ì
f---'

l

Prepared by Thorn 7/26/01 W00352ECD



(~ Banelle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11 DUXLAB

Client ID

Sample ID
Batch ID

Collection Date
Dilution Factor
Sample Volume (L)
Units

Field Sample Data

CAD010500R1 CAD010530R1 CAD010560R1

X7969-ECD
00-352

06-Sep-00
2.000

2.00
ng/L

X7970-ECD
00-352

06-Sep-00
2.000

2.00
ng/L

X7971-ECD
00-352

06-Sep-00
2.000

1.00
ng/L

PCB8 9.60 U 9.60 U 19.20 U

PCB18 0.83 U 0.83 U 1.66 U
PCB28 1.04 U 1,04 U 2.08 U
PCB44 0.87 U 0.87 U 1.74 U
PCB52 0.86 U 0.86 U 1.72 U
PCB66 0.89 U 0.89 U 1.79 U
PCB101 0.69 U 0.69 U 1.37 U
PCB 105 0.35 U 0.35 U 0.69 U

PCB118 0.52 U 0.52 U 1.04 U
PCB 128 0.84 U 0.84U 1.68 U
PCB 138 0.80 U 0,80 U 1,59 U
PCB 153 0.64 U 0,64 U 1.28 U
PCB170 0.61 U 0.61 U 1.22 U
PCB180 0.58 U 0.58 U 1.15 U
PCB 187 0.52 U 0.52 U 1.03 U
PCB195 0.65 U 0.65 U 1.30 U
PCB206 0.73 U 0.73 U 1.46 U
PCB209 0.76 U 0.76 U 1.52 U

Surrogate Recoveries:

PCB34 85 90 94
PCB112 98 100 104

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

Prepared by Thorn 7/26/01 W00352ECD



(~ Danelle Field Sample Data
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

ClientlD ::AD012ACOR1 CAD012AFOR1 CAD012B20R1 CAD012BFOR1 CAD012C30R1 CAD012C60R1

Sample ID X8403-ECD X8404-ECD X8405-ECD X8406-ECD X8407-ECD X8408-ECD
Batch ID 00-371 00-371 00-371 00-371 00-371 00-371
Collection Date 09-Sep-00 09-Sep-00 09-Sep-00 09-Sep-00 09-Sep-00 09-Sep-00
Dilution Factor 2.000 2,000 2_000 2.000 2_000 2.000
Sample Volume (l) 1.00 1,00 2.00 2.00 2_00 2.00
Units ngll ng/l ng/l ngll ng/l ng/l

PCB8 19.20 U 19,20 U 9.60 U 9.60 U 9.60 U 9.60 U
PCB18 1_66 U 1,66 U 0.83 U 0.83 U 0_83 U 0,83 U
PCB28 2.08 U 2.08 U 1_04 U 1.04 U 1.04 U 1.04 U

i
PCB44 1.74 U 1,74 U 0.87 U 0.87 U 0.87 U 0,87 U

ì.
PCB52 1.72 U 1.72 U 0.86 U 0.86 U 0.86 U 0,86 U
PCB66 1.78 U 1,78 U 0.89 U 0.89 U 0.89 U 0:89 U
PCB101 1_38 U 1.38 U 0.69 U 0.69 U 0.69 U 3,36
PCB105 0,70 U 0,70 U 0_35 U 0.35 U 0.35 U 1,17
PCB118 1_04 U 1.04 U 0.52 U 0.52 U 0.52 U 2.98
PCB128 1.68 U 1.68 U 0.84 U 0.84 U 0.84 U 0,50 J

PCB138 1.60 U 1.60 U 0.80 U 0.80 U 0.80 U 4.29
PCB153 1.28 U 1.28 U 0,64 U 0.64 U 0.64 U 4.00
PCB170 1.22 U 1.22 U 0_61 U 0.61 U 0.61 U 0.61 U

PCB180 1.6 U 1.16 U 0.58 U 0.58 U 0.58 U 1,63
PCB187 1_04 U 1.04 U 0,52 U 0.52 U 0.52 U 0,82
PCB195 1.30 U 1,30 U _ 0.65 U 0.65 U 0.65 U 0.33 J

PCB206 1.46 U 1.46 U 0.73 U 0.73 U 0.73 U 0.73 U
PCB209 1.52 U 1_52 U 0.76 U 0,76 U 0.76 U 0.76 U

Surrogate Recoveries:
PCB34 75 74 118 91 93 97
PCB112 89 89 54 93 95 90

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

~\:'_ 'f.

Prepared by Desreuisseau 7/26/01 W00371 ECD



() Banelle Field Sample Data
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number G464426-
EPA11DUXLAB

ClientlD CAD012CCOR1 CAD012CFOR1 CAD012D20R1 CAD012D60R1 CAD012DCOR1 CAD012EOOR1

Sample ID X8409-ECD X8410-ECD X8411-ECD X8412-ECD X8413-ECD X8414-ECD

Batch ID 00-371 00-371 00-371 00-371 00.371 00-371

Collection Date 09-Sep-00 09-Sep-00 09-Sep-00 09-Sep-00 09-Sep-00 09-Sep-00
Dilution Factor 2.000 - 2.000 2.000 2.000 2.000 2.000
Sample Volume (L) 2.00 2.00 2,00 2.00 2.00 2.00
Units nglL ng/L nglL ng/L ng/L nglL

PCB8 9.60 U 9.60 U 9.60 U 9,60 U 9.60 U 9.60 U

PCB18 0_83 U 0,83 U 0.83 U 0.83 U 0.83 U 0.83 U

PCB28 1.04 U 1.04 U 1.04 U 1.04 U 1_04 U 1,04 U
PCB44 0.87 U 0.87 U 1.09 0,87 U 0,87 U 0.87 U
PCB 52 0.86 U 0.75 J 1.73 0.56 J 0.86 U 0.69 J

PCB66 0.89 U 0_33 J 1.20 0.89 U 0_89 U 0.89 U
PCB101 1.0 1.29 3.73 0.41 J 0.69 U 0.52 J

PCB105 0.36 0.53 1.32 0,14 J 0.35 U 0,19 J
PCB118 1.05 1.24 3.11 0.44 J 0.52 U 0.49 J
PCB128 0.84 U 0,84 U 0.61 J 0_84 U 0_84 U 0.84 U
PCB138 2.24 6.98 6.04 3.56 0.96 2.09
PCB153 1.40 2_04 4.22 0.48 J 0.64 U 0.75
PCB170 0.61 U 0.61 U 0,61 U 0.61 U 0.61 U 0.61 U

PCB 180 0.91 1.67 2.06 0.33 J 0.56 U 0.58 U

PCB187 0.32 J 0.70 1.03 0,52 U 0.52 U 0,52 U
PCB195 0,65 U 0.65 U 0,21 J 0.65 U 0.65 U 0.65 U
PCB206 0.73 U 3.18 0.24 J 0.09 J 0.73 U 0.73 U
PCB209 0.76 U 0.76 U 0.13 J 0.76 U 0.76 U 0,76 U

Surrogate Recoveries:
PCB34 84 92 97 86 86 87
PCB 112 95 92 86 99 95 95

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

Prepared by Desreuisseau 7/26/01 W00371 ECD
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) (~ Banelle Field Sample Data

. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

Client ID CAD012ECOR1 CAD012FOORl CAD012F40Rl CAD0130CORl CAD0130FOR1 CAD013120R1

Sample ID X8415-ECD X8416-ECD X8417-ECD X8418-ECD X8419-ECD X8420-ECD
Batch ID 00-371 00-371 00-371 00-371 00-371 00-371

-1
Collection Date 09-Sep-00 09-Sep-00 09-Sep-00 10-Sep-00 10-Sep-00 10-Sep-00

I Dilution Factor 2,000 - 2.000 2.000 2.000 2.000 2,000
i, Sample Volume (L) 2.00 2,00 2.00 2,00 2.00 2.00

Units ng/L ng/L ng/L ng/L ng/L ng/L

PCB8 9.60 U 9.60 U 9.60 U 9.60 U 9_60 U 9.60 U

PCB18 0.83 U 0,83 U 0,83 U 0.83 U 0_83 U 0.83 U

)
PCB28 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U 1.04 U

i PCB44 0,87 U 0,87 U 0.87 U 0.87 U 0.87 U 0.87 U
I PCB52 0,86 U 0.57 J 0.78 J 1.58 0.82 J 0.70 J
i

PCB66 0.89 U 0,89 U 0,89 U 0.81 J 0.89 U 0.89 U

PCB101 0.39 J 0.47 J 0.23 J 2_45 054 J 0.63 J
PCB105 0.35 U 0.23 J 0.23 J 0,77 0_19 J 0,21 J

PCB118 0.52 U 0.45 J 0_29 J 2.17 0.46 J 0,40 J

PCB 128 0.84 U 0.84 U 0.84 U 0.32 J 0,84 U 0.84 U

PCB138 1.83 2,33 1_79 4.07 1.65 1.71
PCB 153 0,84 U 0.58 J 0.51 J 2.98 0_82 0.84
PCB170 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U
PCB180 0.58 U 0,58 U 0.58 U 1_60 0.44 J 0,58 U

PCB187 0.52 U 0.52 U 0.52 U 0.79 0.52 U 0.52 U

PCB195 0.65 U 0.65 U 0_65 U 0.22 J 0.65 U 0.65 U

PCB206 0.73 U 0_73 U 0.73 U 0_26 J 0.73 U 0.73 U

PCB209 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0,76 U

Surrogate Recoveries:
PCB34 86 88 90 95 89 81

PCB112 97 100 88 83 89 89

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO,

I

Prepared by Desreuisseau 7/26/01 W00371 ECD



(~ Battelle
. . . Puttng Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

ClientlD

Sample ID
Batch ID

Collection Date
Dilution Factor
Sample Volume (L)
Units

Field Sample Data

CAD0131FOR1

X8421-ECD
00-371

10-Sep-00
2.000.

2.00
ng/L

CAD013220R1

X8422-ECD
00-371

10-Sep-00
2_000

1.00
ng/L

PCB8
PCB18
PCB28
PCB44
PCB52
PCB66
PCB101
PCB 1 05
PCB118
PCB128
PCB 138

PCB153
PCB170
PCB180
PCB187
PCB195
PCB206
PCB209

9.60 U

0.83 U

1,04 U

0.87 U

0,70 J
0.89 U

0.31 J
0_16 J
0.28 J

0,84 U

1.12
0.45 J
0,61 U

0.34 J
0.52 U

0,65 U

0.73 U

0.76 U

19.20 U
1,66 U

2_08 U
1_74 U
1.72 U
1.78 U
1.38 U
0.70 U

1.4 U
1.68 U
1.64
1.28 U
1.22 U
1,16 U

1.04 U

1.30 U

1.46 U
1.52 U

Surrogate Recoveries:

PCB34
PCB112

J - Analyte detected below the
ssMDL.
U - AnaJyte not detected,
& - OC value outside the
accuracy or precision DOO,

84
90

87
88

Prepared by Desreuisseau 7/26/01 W00371 ECD
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() Battelle
. . , Putting Technology To Work

Field Sample Data

Project Name
Project Number

WA3-26 Boston Cap Project
G464426-EPA11 DUXLAB

Client ID CAD013250R1 CAD0132BOR1 CAD0132EOR1

Sample ID
Batch ID

Collection Date
Dilution Factor
Sample Volume (L)
Units

X8423-ECD
00-372

10-Sep-00
2.000

1.00
ng/L

X8424-ECD
00-372

10-Sep-00
2.000

1.00
ng/L

X8425-ECD
00-372

10-Sep-00
2.000

1.00
ng/L

PCB8 19.20 U 19.20 U 19.20 U

PCB 18 1.66 U 1.66 U 1.66 U

PCB28 2.08 U 2.08 U 2.08 U

PCB44 1.74 U 1.74 U 1.74 U

PCB52 1.72 U 1.72 U 1.72 U
í

PCB66 1.79 U 1.79 U . 1.79 Ui

J PCB101 1.37 U 1.37 U 1.37 U

PCB 105 0.69 U 0.69 U 0.69 U

PCB 118 1.04 U 1.04 U 1.04 U

PCB128 1.68 U 1.68 U 1.68 U

PCB138 1.59 U 1.59 U 1.59 U

PCB153 1.28 U 1.28 U 1.28 U

PCB170 1.22 U 1.22 U 1.22 U

PCB180 1.15 U 1.15 U 1.15 U

PCB187 1.03 U 1.03 U 1.03 U
PCB195 1.30 U 1.30 U 1.30 U

PCB206 1.46 U 1.46 U 1.46 U

PCB209 1.52 U 1.52 U 1.52 U

Surrogate Recoveries:

PCB34 85 82 86
PCB112 94 99 97

J - Analyte detected below the ssM DL.
U - Analyte not detected.
& - OC value outside the accuracy or precision 000.

I

!
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(~ Danelle Field Sample Data
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

ClientlD CAD013310Rl CAD013340R1 CAD013370R1 CAD0133AOR1 CAD013480R1 CAD0134BORl

Sample 10 X8426-ECD X8427-ECD X8428-ECD X8429-ECD X8430-ECD X8431-ECD
Batch 10 00-393 00-393 00-393 00-393 00-393 00-393
Collection Date 10-Sep-00 10-Sep-00 10-Sep-00 10-Sep-00 10-Sep-00 10-Sep-00
Dilution Factor 2.000 2.000 2.000 2.000 2.000 2.000
Sample Volume (L) 1.00 1.00 2.00 2.00 2.00 2.00
Units ng/L nglL ng/L ng/L ng/L ng/L

PCB8 19.20 U 19,20 U 9,60 U 9.60 U 9.60 U 9.60 U

PCB18 1_66 U 1,66 U 0.83 U 0.58 J 0_83 U 0.83 U

PCB28 2.08 U 2.08 U 1.04 U 1,04 U 1.04 U 1.04 U
PCB44 0,35 J 1,74 U 0_24 J 0.20 J 0.16 J 0.15 J

PCB52 0.86 J 1.72 U 0.62 J 0,55 J 0.39 J 0,41 J
PCB66 1,78 U 1,78 U 0,17 J 0.15 J 0.89 U 0.89 U

PCB101 0.58 J 0.61 J 0.57 J 0,28 J 0.24 J 0.33 J

PCB105 0.70 U 0.70 U 0_16 J 0.35 U 0.35 U 0.35 U

PCB118 0.41 J 0.52 J 0.46 J 0,28 J 0.52 U 0,26 J
PCB128 1.68 U 1.68 U 0,07 J 0.84 U 0_84 U 0.84 U

PCB 138 1_60 U 1,60 U 0.79 J 0,29 J 0,80 U 0.80 U

PCB 153 1.28 U 1_28 U 0.55 J 0.64 U 0.64 U 0,64 U

PCB170 1.22 U 1.22 U 0.61 U 0.61 U 0.61 U 0,61 U

PCB 180 0.40 J 0,35 J 0.52 J 0_33 J 0,58 U 0.22 J

PCB187 1.04 U 1.04 U 0.10 J 0_52 U 0,52 U 0.52 U

PCB195 0.19 J 0.25 J 0.65 U 0.65 U 0.65 U 0.65 U

PCB206 1.46 U 1.46 U 0.73 U 0,73 U 0.73 U 0.73 U

PCB209 1.52 U 1.52 U 0.76 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:
PCB34 89 83 86 79 73 90
PCB112 87 86 85 81 73 87

J - Analyte delected below the
ssMDL.
U - Analyte not detected,
& - OC value outside the
accuracy or precision 000.

Prepared by Desreuisseau 7/26/01 W00393ECD
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() Banelle Field Sample Data
. . . Putting Technology To Work

in
Project Name: WA3-26 Boston
Cap Project

j Project Number: G464426-
EPA11DUXLAB

Client ID CAD0134EOR1 CAD01371OR1 CAD013760R1 CAD0137AOR1 CAD013900R1 CAD013940R1

Sample ID X8432-ECD X8433-ECD X8434-ECD X8435-ECD X8436-ECD X8437-ECD
Batch i D 00-393 00-393 00-393 00-393 00-393 00-393

rê Collection Date 10-Sep-00 10-Sep-00 10-Sep-00 10-Sep-00 11-Sep-00 11-Sep-00
I Dilution Factor 2.000 2.000 2.000 2_000 2.000 2.000
i Sample Volume (L) 2_00 2.00 2.00 2.00 2,00 2,00i___

Units ng/L nglL ng/L ng/L ng/L ng/L

PCB8 9,60 U 9.60 U 9,60 U 9.60 U 9,60 U 9.60 U

PCB18 0_83 U 0_83 U 0,83 U 0,83 U 0.83 U 0.83 U

PCB28 1.04 U 1.04 U 1.04 U 1.04 U 1,04 U 1.04 U

PCB44 0.87 U 0.18 J 0,18 J 0.87 U 0.24 J 0,29 J
PCB52 0.49 J 0.47 J 0.50 J 0.51 J 0.68 J 0,52 J

PCB66 0_89 U 0_89 U 0,89 U 0_89 U 0.89 U 0,89 U

PCB101 0.44 J 0.18 J 0.24 J 0.20 J 0.69 U 0.69 U

PCB105 0,35 U 0.35 U 0.35 U 0_35 U 0.35 U 0.35 U

PCB118 0.29 J 0.16 J 0.52 U 0.17 J 0.52 U 0.52 U

PCB128 0.84 U 0.84 U 0.84 U 0_84 U 0.84 U 0.84 U

PCB 138 0.80 U 0.80 U 0.80 U 0_80 U 0,80 U 0.80 U

PCB153 0.84 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

PCB 170 0.61 U 0,61 U 0.61 U 0,61 U 0_61 U 0_61 U
PCB180 0.58 U 0.58 U 0.18 J 0.58 U 0.58 U 0.58 U

PCB187 0.52 U 0.52 U 0,52 U 0,52 U 0.52 U 0,52 U

PCB195 0.65 U 0.65 U 0.65 U 0.65 U 0,65 U 0.65 U

PCB206 0.73 U 0,73 U 0.73 U - 0.73 U 0_73 U 0.25 J
PCB209 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0,76 U

Surrogate Recoveries:
PCB34 90 91 95 83 98 110
PCB112 85 91 90 84 84 84

J - Analyte detected below the
ssMDL_
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

ì

L

j
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~~ Battell~~ e Field Sample Data
. . . puning Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G46426-
EPA11DUXLAB

Client ID CAD013980R1 CAD0139FOR1 CAD013A20R1 CAD013A60R1 CAD013AAOR1 CAD013BOOR1

Sample JD X8438-ECD X8439-ECD X8440-ECD X8441-ECD X8442-ECD X8443-ECD
Batch ID 00-393 00-393 00-393 00-393 00-393 00-393
Collection Date 11-Sep-00 11-Sep-00 11-Sep-00 11-Sep-00 11-Sep-00 11-Sep-00
Dilution Factor 2,000 2.000 2.000 2,000 2,000 2.000
Sample Volume (L) 2.00 2.00 2.00 2.00 2_00 2,00
Units ng/L ng/L ng/L ng/L ng/L ng/L

PCB8 9,60 U 9.60 U 9.60 U 9,60 U 9.60 U 9.60 U
PCB18 0.83 U 0,83 U 0.83 U 0.33 J 0,62 J 0.68 J
PCB28 1,04 U 1.04 U 1,04 U 1,04 U 0.27 J 1,04 U
PCB44 0.25 J 0,26 J 0.22 J 0.20 J 0,20 J 0.16 J

PCB52 0_59 J 0.61 J 0.64 J 0.50 J 0.59 J 0.46 J

PCB66 0.17 J 0.19 J 0.23 J 0.13 J 0.16 J 0.89 U
PCB101 0,52 J 0.57 J 0_56 J 0.33 J 0.32 J 0,34 J
PCB105 0.13 J 0.22 J 0.35 U 0,35 U 0,35 U 0.35 U

PCB118 0.36 J 0.43 J 0.41 J 0.20 J 0.31 J 0,23 J
PCB128 0.84 U 0.84 U 0.84 U 0.84 U 0.84 U 0,84 U
PCB138 0.80 U 0,39 J 0.55 J 0.80 U 0.47 J 0,40 J

PCB153 0,44 J 0.60 J 0.64 U 0.64 U 0,64 U 0.64 U

PCB170 0.61 U 0.61 U 0.61 U 0,61 U 0.61 U 0,61 U
PCB180 0.37 J 0.36 J 0.34 J 0_24 J 0.36 J 0.25 J
PCB 187 0,52 U 0.12 J 0,11 J 0.52 U 0,52 U 0.52 U

PCB195 0.08 J 0.65 U 0.65 U 0.23 J 0.06 J 0.19 J
PCB206 0.73 U 0,73 U 0,73 U 0,73 U 0.73 U 0_73 U
PCB209 0.76 U 0.76 U 0,76 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:
PCB34 90 95 99 89 97 87
PCB112 88 89 90 88 89 84

J - Analyte detected below the
ssMDL_
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

Prepared by Desreuisseau 7/26/01 W00393ECD



(~ Banelle Field Sample Data
. . . Putting Technology To Work

I

Project Name' WA3-26 Boston
Cap Project

\ Project Number: G464426-
EP A 11 DUXLAB

('
ClientlD CAD013B40Rl CAD013C90Rl

Sample ID X844-ECD X8445-ECD
Batch ID 00-393 00-393

F7: Collection Date ll-Sep.OO ll-Sep-OO
I Dilution Factor 2.000 2_000,
i, Sample Volume (L) 2.00 1.00

Units nglL ng/L

PCB8 9.60 U 19,20 U
PCB18 0.41 J 0.63 J

PCB28 1.04 U 2,08 U
PCB44 0,17 J 0,21 J

i, , PCB52 0.45 J 0,68 J
PCB66 0.89 U 1.78 U
PCB101 0.21 J 0,38 J
PCB105 0.35 U 0.70 U

PCB 118 0.16 J 0_23 J

PCB128 0.84 U 1.68 U
PCB138 0.25 J 0.32 J
PCB153 0.84 U 1.28 U
PCB170 0.61 U 122 U

PCB180 0,18 J 0.61 J
PCB187 0,52 U 0_19 J

PCB195 0.65 U 1_30 U

PCB206 0,73 U 1.46 U
PCB209 0.76 U 1.52 U

Surrogate Recoveries:
PCB34 91 90

\
PCBl12 84 84

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

I,

ii.

(,

1
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(~ Danelle Field Sample Data
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11 DUXLAB 

Client 10 CAD014050R1 CAD014080R1 CAD0140BOR1 CAD014160R1 CAD014190R1

Sample 10 X8609-ECD X8610-ECD X8611-ECD X8612-ECD X8613-ECD
Batch 10 00-405 00-405 00-405 00-405 00-405
Collection Date 12-Sep-00 12-Sep-00 12-Sep-00 12-Sep-00 12-Sep-00
Dilution Factor 2.000 2.000 2.000 2,000 2.000
Sample Volume (L) 1_00 1.00 2_00 2,00 2.00
Units ngiL ng/L ng/L ng/L ng/L

PCBB 19.20 U 19,20 U 9.60 U 9,60 U 9.60 U

PCB1B 1.66 U 1.66 U 0_B3 U 0.83 U 0,83 U

PCB28 2.08 U 2.08 U 1,04 U 1.04 U 1,04 U
PCB44 1_74 U 1.74 U 0.87 U 0.87 U 0.87 U

PCB52 1.72 U 1.72 U 0,86 U 0.86 U 0_86 U

PCB66 1.78 U 1.78 U 0.89 U 0,89 U 0.89 U

PCB101 1.38 U 1.38 U 0_69 U 0.69 U 0_69 U

PCB105 0.70 U 0.70 U 0.35 U 0,35 U 0.35 U

PCB118 1.04 U 1.04 U 0_52 U 0.52 U 0.52 U

PCB128 1.68 U 1.68 U 0.84 U 084 U 0.84 U

PCB 138 1.60 U 1.60 U 0,80 U 0.80 U 0.74 J
PCB153 1.28 U 1.28 U 0_64 U 0.64 U 0.64 U

PCB170 1_22 U 1_22 U 0_61 U 0.61 U 0.61 U

PCB180 1.16 U 1.16 U 0_58 U 0.58 U 0.58 U

PCB187 1.04 U 1_04 U 0.52 U 0.52 U 0.52 U

PCB195 1_30 U 1.30 U 0.65 U 0.65 U 0_65 U

PCB206 1.46 U 1.46 U 0,73 U 0.73 U 0.73 U

PCB209 1_52 U 1.52 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:

PCB34 86 80 77 88 84
PGB112 89 87 82 96 86

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - QC value outside the
accuracy or precision 000.

Prepared by Desreuisseau 7/26/01 W00405ECD



() Battelle Field Sample Data
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA 11 DUXLAB

Client ID CAD0141COR1 CAD0141 FOR1 CAD014220R1 CAD014250R1 CAD014280R1 CAD0142BOR1

Sample ID X8614.ECD X8615-ECD X8616-ECD X8617-ECD X8618-ECD X8619-ECD
Batch ID 00-405 00-405 00-405 00-405 00-405 00-405
Collection Date 12-Sep-00 12-Sep-00 12-Sep-00 12-Sep-00 12-Sep-00 12-Sep-oO
Dilution Factor 2.000 2,000 2_000 2.000 2.000 2.000
Sample Volume (L) 2.00 2.00 2.00 2.00 2.00 2.00
Units ng/L ng/L ng/L ng/L ng/L ng/L

PCB8 9.60 U 9,60 U 9.60 U 9.60 U 9_60 U 9.60 U
PCB18 0.83 U 0.83 U 083 U 0.83 U 0_83 U 0.83 U
PCB28 1.04U 1.04 U 1.04 U 1,04 U 1.04 U 1.04 U
PCB44 0.87 U 0.87 U 0.87 U 0.87 U 0_87 U 0_87 U
PCB52 0.86 U 0.86 U 0_64 J 0.86 U 0.72 J 0.55 J
PCB66 0.89 U 0.89 U 0_89 U 2,83 0.89 U 0_89 U
PCB101 0.69 U 0.69 U 0_36 J 0.69 U 0.69 U 0.69 U

PCB105 0.35 U 0.35 U 0_35 U 0,35 U 0.35 U 0.35 U

PCB118 0_52 U 0,52 U 0.25 J 0.40 J 0_52 U 0.52 U

PCB128 0.84 U 0.84 U 0.84 U 0.84 U 0_84 U 0_84 U

PCB138 0_80 U 2_61 2,85 0.80 U 0.86 0.86
PCB 153 0.64 U 0,64 U 0.64 U 0.64 U 0,64 U 0,64 U

PCB170 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U

PCB180 0,58 U 0.58 U 2.34 0.58 U 0,72 0.58 U

PCB187 0.52 U 0,52 U 1.32 0.52 U 0.52 U 0.52 U

PCB195 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U

PCB206 0.73 U 0.73 U 0_73 U 0.73 U 0.73 U 0.73 U
PCB209 0.76 U 0.76 U 0.76 U 0.76 U 0_76 U 0.76 U

Surrogate Recoveries:
PCB34 20 & 84 90 151 & 86 62
PCB112 23 & 91 99 19 & 93 69

J - Analyte detected below the
ssMDL
U - Analyte not detected.
& - QC value outside the
accuracy or precision DQO.
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~~ Banelle Field Sample Data
. . . Puttng Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

Client ID CAD0142EOR1 CAD014360R1 CAD014390R1 CAD0143COR1 CAD0143COR1

Sample ID X8620-ECD X8621-ECD X8622-ECD X8623-ECD X8623DUP-ECD
Batch ID 00-405 00-405 00-405 00-405 00-405
Collection Date 12-Sep-Q0 12-Sep-00 12-Sep-00 12-Sep-oO 12-Sep-00
Dilution Factor 2_000 2.000 2.000 2.000 2.000
Sample Volume (L) 2.00 2.00 2.00 2.00 2,00
Units nglL nglL ng/L ng/L nglL

PCB8 9,60 U 9,60 U 9.60 U 9.60 U 9.60 U

PCB18 0,83 U 0.83 U 0,83 U 0,83 U 0.83 U
PCB28 1.04 U 1,04 U 1.04 U 1,04 U 1.04 U
PCB44 0.87 U 0.87 U 0_87 U 0.87 U 0.87 U

PCB52 0.49 J 0.45 J 0.49 J 0.86 U 0.43 J

PCB66 0_89 U 0.89 U 0.89 U 0.89 U 0,89 U

PCB101 0.34 J 0.69 U 0.69 U 0,69 U 0.69 U

PCB105 0.35 U 0.35 U 0_35 U 0.35 U 0_35 U
PCB118 0.39 J 0.52 U 0.52 U 0.52 U 0.52 U

PCB128 0,84 U 0.84 U 0,84 U 0.84 U 0,84 U

PCB138 3.45 1.11 0.99 0.47 J 0.47 J

PCB 153 0,64 U 0.64 U 0,64 U 0.64 U 0,64 U

PCB 170 1.19 0.61 U 0.61 U 0.61 U 0.61 U

PCB180 1.34 0.58 U 0.58 U 0,58 U 0.58 U

PCB187 0.52 U 0.52 U 0.52 U 0.52 U 0_52 U
PCB195 1.67 0.65 U 0.65 U 0.65 U 0_65 U
PCB206 8.52 0.73 U 0.73 U . 0,73 U 0.73 U

PCB209 6.40 0.76 U 0,76 U 0.76 U 0,76 U

Surrogate Recoveries:
PCB34 100 87 86 89 79
PCBl12 86 91 88 93 83

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - ac value outside the

accuracy or precision DaO,

Prepared by Desreuisseau 7/26/01 W00405ECD



C~ Battelle Field Sample Data
. . . Puning Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPAllDUXLAB

ClientlD CAD014690Rl CAD0146CORl CAD0146FORl CAD0147DORl CAD014800Rl

Sample ID X8594-ECD X8595-ECD X8596-ECD X8597-ECD X8598-ECD
Balch ID 00"406 00-406 00-406 00-406 00-406
Collection Date 14-Sep-00 14-Sep-00 14-Sep-00 14-Sep-00 14-Sep-00
Dilution Factor 2.000 2.000 2.000 2_000 2.000
Sample Volume (L) 1.00 1.00 2.00 2.00 2.00
Units ng/L ng/L nglL ng/L ng/L

PCB8 19,20 U 19.20 U 9.60 U 9_60 U 9,60 U

PCB18 1.66 U 1.66 U 0.83 U 0.83 U 0.83 U

PCB28 2.08 U 2.08 U 1.04 U 1.04 U 1.04 U
PCB44 1.74 U 1.74 U 0.87 U 0,87 U 0.87 U

PCB52 1.72 U 1,72 U 0_86 U 0.86 U 0,86 U

PCB66 1.78 U 1.78 U 0_89 U 0_89 U 0.89 U

PCB10l 1.38 U 1,38 U 0.69 U 0.69 U 069 U
'¡ PCB105 0_70 U 0.70 U 0.35 U 0_35 U 0_35 U

ì PCBl18 1.04 U 1,04 U 0.52 U 0_52 U 0,52 U

J PCB128 1.68 U 1.68 U 0.84 U 0.84 U 0.84 U

PCB138 1,60 U 1_60 U 0_80 U 0_80 U 0.80 U

PCB153 1_28 U 1.28 U 0.64 U 0_64 U 0.64 U

PCB170 1.22 U 1.22 U 0.61 U 0_61 U 0.61 U

PCB 180 28.30 11_25 0.58 U 0.58 U 0.58 U

PCB187 1_04 U 1.04 U 0.52 U 0_52 U 0.52 U

PCB195 1.30 U 1.30 U 0.65 U 0.65 U 0.65 U

PCB206 1.46U 1,46 U 0.73 U 0.73 U 0.73 U

PCB209 1_52 U 1.52 U 0,76 U 0,76 U 0.76 U

Surrogate Recoveries:

PCB34 73 84 90 55 96
PCBl12 80 90 96 63 102

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - ac value outside the
accuracy or precision DaO,

id~

l,

Prepared by Desreuisseau 7/26/01 W00406ECD



C) Danelle Field Sample Data
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA l1DUXLAB

ClientlD CAD014830Rl CAD014860Rl CAD014890Rl CAD0148CORl CAD0148FOR1 CAD014920R1

Sample ID X8599-ECD X8600-ECD X8601-ECD X8602-ECD X8603-ECD X8604-ECD
Batch ID 00-406 00-406 00-406 00-406 00-406 00-406
Collection Pate 14-Sep-00 14-Sep-00 14-Sep-00 14-Sep-00 14-Sep-00 14-Sep-00
Dilution Factor 2.000 2,000 2.000 2,000 2.000 2.000
Sample Volume (L) 2.00 2.00 2_00 2.00 2_00 2,00
Units nglL ng/L ng/L nglL ng/L ng/L

PCB8 9.60 U 9_60 U 9.60 U 9.60 U 9,60 U 9.60 U
PCB18 0.83 U 0.83 U 0_83 U 0_83 U 0.83 U 0.83 U
PCB28 1.04 U 1.04 U 1.04 U 1_04 U 1.4 U 1,04 U
PCB44 0.67 J 0.75 J 0.87 U 0.87 U 0,87 U 0,87 U
PCB52 0.74 J 1,09 0,91 0,59 J 0.55 J 0.70 J
PCB66 0.42 J 0.65 J 0.89 U 0.89 U 0.89 U 0,89 U
PCB10l 1.21 1.49 0,76 0.42 J 0.36 J 0.40 J
PCB105 0.45 0.58 0.20 J 0.09 J 0.35 U 0,10 J
PCBl18 1.24 1_21 0.47 J 0,36 J 0.43 J 0.39 J
PCB128 0,84 U 0.84 U 0.84 U 0_84 U 0.84 U 0.84 U
PCB138 3.51 2.98 2.06 2.31 1.59 1.75
PCB 153 1.77 1.82 0.76 0,39 J 0.64 U 0.42 J
PCB170 0.61 U 0.61 U 0.61 U 0.61 U 0_61 U 0.61 U
PCB180 4.48 1,04 0.58 U 0_58 U 0.26 J 0.49 J
PCB187 0.52 U 0.39 J 0.52 U 0,52 U 0.52 U 0.47 J
PCB195 0_65 U 0.65 U 0.65 U 0.65 U 0.65 U 0,65 U
PCB206 0.73 U 0.73 U 0,73 U 0,73 U 0.73 U 0.73 U
PCB209 0.76 U 0.76 U 0,76 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:
PCB34 86 93 96 94 84 84
PCBl12 99 94 103 100 96 97

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO,

Prepared by Desreuisseau 7/26/01 W00406ECD



~) Battelle Field Sample Data
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLA

ClientlD CAD014950R1 CAD0149DOR1 CAD014AOOR1 CAD014A30R1 CAD014BFOR1 CAD014C20R1

Sample lD X8605-ECD X8606-ECD X8607-ECD X8608-ECD X8579-ECD X8580-ECD
Batch tD 00-406 00-406 00-406 00-406 00-406 00-406

¡.

Collection Date 14-Sep-00 14-Sep-00 14-Sep-00 14-Sep-00 15-Sep-00 15-Sep-00
Dilution Factor 2.000 . 2.000 2.000 2_000 2_000 2.000
Sample Volume (l) 2.00 2.00 2.00 2.00 2.00 2.00

Units ng/l ng/l ng/l ngll ng/l ng/L

PCB8 9,60 U 9_60 U 9.60 U 9.60 U 9,60 U 9,60 U

PCB18 0.83 U 0.83 U 0.83 U 0_83 U 0.83 U 0.83 U
PCB28 1.04 U 1.04 U 1_04 U 1,04 U 1.04 U 1.04 U

PCB44 0.87 U 0.87 U 0.87 U 1.84 0.87 U 0.87 U
PCB52 0.47 J 0.43 J 0.49 J 1.12 0.35 J 0.33 J
PCB66 0.89 U 0.89 U 0.89 U 0.89 U 0.89 U 0.89 U

PCB101 0_25 J 0.23 J 0.17 J 0.28 J 0.33 J 0.69 U

I

PCB105 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0,35 U

PCB118 0.16 J 0_13 J 0.12 J 0.25 J 0.52 U 0.52 U

,L PCB128 0.84 U 0.84 U 0.84 U 0_84 U 0_84 U 0.84 U

PCB138 1.31 1.02 0.80 U 1.13 0_90 1.35

PCB153 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0_64 U

PCB170 0.61 U 0.61 U 0.61 U 0,61 U 0,61 U 0,61 U
PCB180 0.21 J 0.29 J 0.41 J 0.58 U 2_26 0.31 J
PCB187 0.52 U 0.52 U 0.52 U 0.31 J 1.89 0,52 U

PCB195 0.65 U 0.65 U 0.65 U 0_65 U 0.65 U 0.65 U

PCB206 0.73 U 0.73 U 0.73 U .0.73 U 0_73 U 0.73 U
PCB209 0.76 U 0.76 U 0,76 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:

PCB34 86 78 83 86 91 85
PCB112 102 90 94 90 96 95

J - Analyte detected below the

r'
ssMDL
U - Analyte not detected.

!
& - OC value outside the
accuracy or precision 000.

Prepared by Desreuisseau 7/26/01 W00406ECD



C) Danelle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

Client ID

Sample ID
Batch ID

Collection Date
Dilution Factor

. Sample Volume (l)
Units

CAD014C50Rl

X8581-ECD
00-406

15-Sep-00
2_000

2.00
ng/l

Field Sample Data

CAD014D40Rl

X8582-ECD
00-406

15-Sep-00
2.000

2.00
ng/l

CAD014DBORl

X8583-ECD
00-406

15-Sep-00
2.000

1.00
ng/l

PCB8
PCB18
PCB28
PCB44
PCB52
PCB66
PCB10l
PCB105
PCBl18
PCB 128

PCB 138

PCB 153

PCB 170

PCB180
PCB187
PCB195
PCB206
PCB209

9,60 U

0.83 U
1.04 U
0,87 U
0.53 J
0,89 U
0.69 U

0.35 U
0.52 U

0.84 U

0.77 J

0.64 U

0.61 U

0,21 J
0_52 U
0.65 U

0.73 U

0,76 U

9.60 U

0,83 U

1.04 U

0,87 U

0.47 J
0.89 U

0.69 U

0.35 U

0.52 U
0.84 U

0.80 U

0,64 U

0.61 U

0.58 U

0.52 U

0,65 U

0.73 U

0.76 U

19.20 U
1.66 U
2_08 U
1.74 U
0.88 J

1.78 U
1.38 U
0.70 U

1.04 U
1.68 U
1.60 U
1_28 U
1.22 U
1.16 U
1.04 U
1.30 U
1.46 U
1.52 U

Surrogate Recoveries:
PCB34
PCBl12

J - Analyte detected below the
ssMDL
U - Analyte not detected,
& - OC value outside the
accuracy or precision DOO,

84
89

94
96

94
97

Prepared by Desreuisseau 7/26/01 W00406ECD



(~ Danelle Field Sample Data
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project

--
Project Number: G464426-

)

EPA11DUXLAB

i

Client 10 CAD014DEOR1 CAD014E40R1 CAD014E70R1 CAD014EAOR1

Sample 10 X8584-ECD X8585-ECD X8586-ECD X8587-ECD
Batch 10 00-407 00-407 00-407 00-407
Collection Date 15-Sep-OO 15-Sep-00 15-Sep-00 15-SepcOO

Dilution Factor 2.000 2.000 2.000 2.000
Sample Volume (L) 1.00 1.00 2.00 2.00
Units ng/L ng/L ng/L ng/L

l;
PCB8 19.20 U 19.20 U 9.60 U 9.60 U
PCB18 1.66 U 1.66 U 0.83 U 0.83 U

PCB28 2.08 U 2.08 U 1.04 U 1.04 U

PCB44 1.74 U 1.74 U 0.87 U 0.87 U

PCB52 1.72 U 1.72 U 0.51 J 0.49 J
PCB66 1.78 U 1.78 U 0.89 U 0.89 U

PCB101 1.38 U 1.38 U 0.49 J 0.56 J
PCB105 0.70 U 0.70 U 0.35 U 0.35 U

PCB118 1.04 U 1.04 U 0.36 J 0.52 U

PCB128 1.68 U 1.68 U 0.84 U 0.84 U
PCB138 1.60 U 1.60 U 0.38 J 0.80 U

PCB153 1.28 U 1.28 U 0,64 U 0,64 U

PCB170 1.22 U 1.22 U 0.48 J 0.41 J
PCB 180 1.16 U 1.16 U 0.28 J 0.58 U

PCB187 1.04 U 1.04 U 0.52 U 0.52 U

PCB195 1.30 U 1.30 U 0.65 U 0.65 U

PCB206 1.46 U 1.46 U 0.73 U 0.73 U

PCB209 1,52 U 1.52 U 0,76 U 0.76 U

Surrogate Recoveries:
PCB34 86 86 91 95
PCB112 97 97 100 103

J - Analyte detected below the
ssMDL.
U - Analyte not detected,
& - OC value outside the
accuracy or precision 000.

Prepared by Desreuisseau 7/26/01 W00407ECD



() Ballelle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EP A 11 DUXLAB

Client 10 CAD014EDOR1

Sample 10

Batch 10

Collection Date
Dilution Factor
Sample Volume (L)
Units

X8588-ECD
00-407

15-Sep-00
2.000

2.00
ng/L

CAD014F30R1 CAD014F60R1 CAD01511OR1

X8589-ECD X8590-ECD X8591-ECD
00-407 00-407 00-407

15-Sep-00 15-Sep-00 15-Sep-00
2.000 2.000 2.000

2.00 2.00 2.00
ng/L ng/L ng/L

PCB8 9.60 U 9.60 U 9.60 U 9.60 U

PCB18 0.83 U 0.83 U 0.83 U 0,83 U

PCB28 1.04 U 1.04 U 1.04 U 1.04 U

PCB44 0.87 U 0.87 U 0.87 U 0.87 U

PCB52 0.86 U 0.86 U 0.86 U 0.86 U

PCB66 0.89 U 0.89 U 0.89 U 0,89 U

PCB101 0.69 U 0.69 U 0.69 U 0.69 U

PCB105 0.35 U 0.35 U 0.35 U 0.35 U

PCB118 0.52 U 0.52 U 0.52 U 0.52 U

PCB128 0.84 U 0.84 U 0.84 U 0.84 U
PCB138 0,80 U 0.80 U 0,80 U 0.80 U

PCB153 0.64 U 0,64 U 0.64 U 0.64 U

PCB170 0.27 J 0.13 J 0.28 J 0.23 J
PCB180 0.32 J 0.21 J 0.31 J 0.22 J
PCB187 0.52 U 0.52 U 0.52 U 0.52 U

PCB195 0.65 U 0.65 U 0.65 U 0.65 U

PCB206 0.73 U 0.73 U 0.73 U 0.73 U

PCB209 0.76 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:
PCB34 94 89 91 84
PCB112 103 98 97 92

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision 000.
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~~ Battelle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

Field Sample Data

Client 10 CAD015140R1 CAD0151AOR1 CAD015230R1 CAD015260R1

Sample 10 X8592-ECD X8593-ECD X8564-ECD X8565-ECD
Batch 10 00-407 00-407 00-407 00-407
Collection Date 15-Sep-00 15-Sep-00 15-Sep-00 15-Sep-00
Dilution Factor 2.000 2.000 2,000 2.000
Sample Volume (L) 2,00 2.00 2.00 2.00
Units ng/L ng/L ng/L ng/L

PCB8 9.60 U 9.60 U 9.60 U 9.60 U

PCB18 0.83 U 0.83 U 0.83 U 0.83 U

PCB28 1.04 U 1.04 U 1.04 U 1.04 U

" PCB44 0.87 U 0.87 U 0.87 U 0.87 U

PCB52 0,36 J 0.36 J 0.38 J 0.30 J
PCB66 0.89 U 0,89 U 0.89 U 0.89 U

PCB101 0.25 J 0.42 J 0.69 U 0.51 J
PCB105 0.35 U 0.35 U 0.35 U 0.35 U

PCB118 0.52 U 0.52 U 0.52 U 0.52 U

PCB128 0.84 U 0.84 U 0.84 U 0.84 U

PCB138 0.80 U 0.80 U 0.80 U 0.80 U

PCB153 0.64 U 0.64 U 0.64 U 0,64 U

PCB170 0.29 J 0.42 J 0.25 J 0.18 J

PCB180 0.19 J 0.23 J 0.23 J 0.19 J

PCB187 0.52 U 0.52 U 0.52 U 0.52 U
PCB195 0.65 U 0.65 U 0.65 U 0.65 U

PCB206 0.73 U 0.73 U 0.73 U 0,73 U

PCB209 0,76 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:

PCB34 100 92 100 88
PCB112 105 99 106 94

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision 000.

r
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~~ Banelle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPAll DUXLAB

Field Sample Data

Sample ID
Batch ID

Collection Date
Dilution Factor
Sample Volume (L)
Units

X8566-ECD
00-407

15-Sep-00
2.000

2.00
ng/L

CAD015340Rl CAD015380Rl CAD0153BORl

X8567-ECD X8568-ECD X8569-ECD
00-407 00-407 00-407

15-Sep-00 15-Sep-00 15-Sep-00
2.000 2.000 2.000

2.00 2.00 2.00
ng/L ng/L ng/L

Client ID CAD015290Rl

PCB8 9.60 U 9.60 U 9,60 U 9.60 U

PCB18 0.83 U 0.83 U 0.83 U 0.83 U

PCB28 1.04 U 1,04 U 1.04 U 1.04 U

PCB44 0.87 U 0.87 U 0.30 J 0.22 J
PCB52 0.86 U 0.43 J 0.42 J 0.43 J
PCB66 0.89 U 0.89 U 0.89 U 0.89 U

PCB10l 0.69 U 0.69 U 0.54 J 0.57 J
PCB105 0.35 U 0.35 U 0.35 U 0.35 U

PCBl18 0.52 U 0.52 U 0.49 J 0.36 J
PCB128 0.84 U 0.84 U 0.84 U 0,84 U

PCB138 0.80 U 0.80 U 0.80 U 0.10 J
PCB153 0,64 U 0,64 U 0,64 U 0.18 J
PCB170 0.34 J 0.61 U 0.61 U 0.61 U

PCB180 0.16 J 0.33 J 0.27 J 0.32 J
PCB187 0.52 U 0.52 U 0.52 U 0.52 U

PCB195 0.65 U 0.65 U 0.65 U 0.65 U

PC B206 0.73 U 0.73 U 0.73 U 0.73 U

PCB209 0.76 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:

PCB34 89 83 85 97
PCBl12 99 97 99 102

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

Prepared by Desreuisseau 7/26/01 W00407ECD
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I

() Banelle
1

' . . Putting Technology To Work Field Sample Data
i Project Name: WA3-26 Boston
I
i Cap Project

Project Number: G464426-
EPA11DUXLAB

Client ID CAD0153EOR1 CAD015410R1 CAD015440R1 CAD015470Rl

Sample ID X8570-ECD X8571-ECD X8572-ECD X8573-ECD
Batch ID 00-407 00-407 00-407 00-407
Collection Date 15-Sep-00 15-Sep-00 15-Sep-00 15-Sep-00
Dilution Factor 2.000 2.000 2.000 2.000
Sample Volume (L) 2,00 2.00 2.00 1.00
Units ng/L ng/L ng/L ng/L

""r--~

PCB8 9.60 U 9.60 U 9.60 U 19.20 U

PCB18 0.83 U 0.83 U 0.83 U 1.66 U

PCB28 1.04 U 1.04 U 1.04 U 2.08 U

PCB44 0.31 J 0.15 J 0.21 J 1.74 U
PCB52 0.30 J 0.46 J 0.43 J 0.48 J
PCB66 0.89 U 0.89 U 0.89 U 1.78 U

PCB101 0,35 J 0.37 J 0.56 J 0.22 J
PCB105 0.35 U 0.35 U 0.35 U 0,70 U

PCB118 0.52 U 0.52 U 0,16 J 1.04 U
PCB128 0.84 U 0.84 U 0.84 U 1.68 U
PCB138 0.80 U 0.31 J 0.80 U 1.60 U
PCB153 0.64 U 0.64 U 0.64 U 1,28 U

PCB170 0.61 U 0.61 U 0.61 U 1.22 U

PCB180 0.33 J 0.31 J 0.23 J 0.56 J
PCB187 0.52 U 0.52 U 0.52 U 1.04 U

PCB195 0.65 U 0.65 U 0.65 U 1.30 U

PCB206 0.73 U 0.73 U 0.73 U 1.46 U

PCB209 0.76 U 0.76 U 0.76 U 1,52 U

Surrogate Recoveries:

PCB34 85 94 90 81

PCB112 88 98 96 83

J - Analyte detected below the
ssMDL.
U - Analyte not detected.

fJ;'-;"., & - QC value outside the

!.~

accuracy or precision DQO.
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() Banelle
. . . Putting Technology To Work

Project Name WA3-26 Boston Cap Project
Project Number G464426-EPA11 DUXLAB

Field Sample Data

Client ID CAD0154COR1 CAD0154FOR1 CAD0155EOR1 CAD01561OR1 CAD015640R1

Sample ID X8574-ECD X8575-ECD X8576-ECD X8577-ECD X8578-ECD
Batch ID 00-408 00-408 00-408 00-408 00-408
Collection Date 15-Sep-00 15-Sep-00 16-Sep-00 16-Sep-00 16-Sep-00
Dilution Factor 2.000 2,000 2.000 2.000 2.000
Sample Volume (L) 1.00 1.00 2.00 2.00 1.00
Units nglL ng/L nglL nglL ng/L

PCB8 19.20 U 19,20 U 9.60 U 9.60 U 19.20 U
PCB18 1,66 U 1,66 U 0.83 U 0.83 U 1.66 U
PCB28 2,08 U 2,08 U 1.04 U 1.04 U 2.08 U

PCB44 0.40 J 0.18 J 0.87 U 0.20 J 1.74 U
PCB52 0.79 J 0,56 J 0,29 J 0.38 J 0.49 J
PCB66 0.32 J 1.78 U 0.89 U 0.89 U 1.78 U
PCB101 0.56 J 0.40 J 0.21 J 0.24 J 1.38 U
PCB105 0.70 U 0.70 U 0.35 U 0.35 U 0.70 U

PCB118 0.36 J 0,19 J 0.52 U 0.14 J 1,04 U
PCB128 0.23 J 1.68 U 0.84 U 0.84 U 1.68 U
PCB138 0.59 J 1.60 U 0.80 U 0.80 U 1,60 U
PCB 153 1.28 U 1.28 U 0.64 U 0.64 U 1.28 U
PCB170 0.43 J 1.22 U 0,61 U 0.61 U 1,22 U
PCB180 0.53 J 0.24 J 0.58 U 0.37 J 0.31 J

PCB187 0.23 J 1.04 U 0.52 U 0.52 U 1.04 U
PCB195 0,25 J 1.30 U 0.65 U 0.13 J 1.30 U
PCB206 0.22 J 1.46 U 0.73 U 0.73 U 1.46 U
PCB209 0,17 J 1.52 U 0,76 U 0.76 U 1,52 U

Surrogate Recoveries:
PCB34 100 92 75 90 83
PCB112 96 93 72 90 88

J - Analyte detected below the ssMDL.
U - Analyte not detected,
& - OC value outside the accuracy or precision DOO.

Prepared by Desreuisseau 7/26/01 W00408ECD



() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA 11 DUX LAB

Field Sample Data

Client ID CAD015ABOR1 CAD015BOOR1 CAD015B30R1 CAD015C20R1

Sample ID
Batch I D
Collection Date
Dilution Factor
Sample Volume (L)
Units

X8863-ECD
00-422

20-Sep-00
2.000

1.00
ng/L

X8864-ECD
00-422

20-Sep-00
2.000

1.00
ng/L

X8865-ECD
00-422

20-Sep-00
2,000

2.00
ng/L

X8866-ECD
00-422

20-Sep-00
2.000

2.00
ng/L

PCB8 19.20 U 19.20 U 9.60 U 9,60 U

PCB18 1.66 U 1.66 U 0.83 U 0.83 U

PCB28 2.08 U 2.08 U 1.04 U 1.04 U

PCB44 1.74 U 1.74 U 0.87 U 0.87 U

PCB52 1.72 U 0.62 J 0.86 U 0.86 U
'i.' , PCB66 1.78 U 1.78 U 0.89 U 0.89 U,

PCB101 1.38 U 1.38 U 0.69 U 0.69 U

PCB105 0.70 U 0.70 U 0.35 U 0.35 U

PCB118 1.04 U 1_04 U 0.52 U 0,52 U

PCB128 1.68 U 1.68 U 0.84 U 0.84 U

PCB138 1.60 U 1.60 U 0.80 U 0.80 U

PCB153 1.28 U 1,28 U 0.64 U 0.64 U

PCB170 1.22 U 1.22 U 0.61 U 0.61 U

PCB180 1.16 U 0.34 J 0.58 U 0.58 U

PCB187 1,04 U 1.04 U 0.52 U 0.52 U

PCB195 1.30 U 1.30 U 0.65 U 0.65 U

PCB206 1.46 U 1.46 U 0,73 U 0.73 U

PCB209 1.52 U 1.52 U 0.76 U 0.76 U

Surrogate Recoveries:

PCB34 85 90 143 & 2 &

PCB112 90 95 66 4 &

J - Analy1e detected below the
ssMDL.
U - Analy1e not detected.
& - OC value outside the
accuracy or precision DaD.

,
i

\

j.
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() Battelle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

Client 10 CAD015C50R1 CAD015CBOR1 CAD015CEOR1 CAD015D10R1

Sample 10 X8867-ECD X8868-ECD X8869-ECD X8870-ECD
Batch 10 00-422 00-422 00-422 00-422
Collection Date 20-Sep-OO 20-Sep-00 20-Sep-00 20-Sep-00
Dilution Factor 2.000 2.000 2.000 2.000
Sample Volume (L) 2.00 2.00 2.00 2.00
Units ng/L ng/L ng/L ng/L

i I

PCB8 9.60 U 9.60 U 9.60 U 9.60 U

PCB18 0,83 U 0.83 U 0.83 U 0.83 U

PCB28 1.04 U 1.04 U 1.04 U 1.04 U
PCB44 0.87 U 0.87 U 0.87 U 0.12 J

PCB52 0.82 J 0.53 J 0.48 J 0.47 J
PCB66 0.27 J 0.89 U 0.89 U 0.89 U

PCB101 0.59 J 0.39 J 0.31 J 0.29 J
PCB 105 0.35 U 0.35 U 0.35 U 0.35 U

PCB118 0.67 0.32 J 0.26 J 0.20 J
PCB128 0.84 U 0.84 U 0.84 U 0.84 U

PCB138 0.80 U 0.80 U 0.80 U 0.80 U

PCB153 0.64 U 0.64 U 0.64 U 0.64 U

PCB170 1.00 0.63 0.61 U 0.61 U

PCB180 0.59 0.36 J 0.31 J 0.50 J
PCB187 0,52 U 0.11 J 0.52 U 0.27 J
PCB195 0.65 U 0,65 U 0.15 J 0.33 J
PC B206 0.73 U 0.73 U 0.73 U 0.25 J
PCB209 0.76 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:

PCB34 161 & 82 96 87
PCB112 177 & 95 104 98

J - Analyte detected below the
ssMDL
U - Analyte not detected.
& - OC value outside the
accuracy or precision 000,

Prepared by Desreuisseau 7/26/01 W00422ECD
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~) Banelle
, . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EP A 11 DUXLAB

Field Sample Data
1.-

I

ì

I

Client ID CAD015D40Rl CAD015D70Rl CAD015DCORl CAD015DFORl

Sample ID
Batch ID

Collection Date
Dilution Factor
Sample Volume (L)
Units

X8871-ECD
00-422

20-Sep-00
2.000

2.00
ng/L

X8872-ECD
00-422

20-Sep-00
2,000

2.00
ng/L

X8873-ECD
00-422

20-Sep-00
2,000

2.00
ng/L

X8874-ECD
00-422

20-Sep-00
2.000

2.00
ng/L

PCB8 9.60 U 9.60 U 9.60 U 9.60 U
PCB18 0.83 U 0.84 0.56 J 0.50 J

PCB28 1.04 U 1.04 U 1.04 U 1.04 U

PCB44 0.14 J 1.66 0.09 J 0.87 U

PCB52 0.43 J 1.38 0.43 J 0.40 J

PCB66 0,11 J 0,89 U 0.89 U 0.10 J

PCB10l 0.38 J 0.69 U 0.28 J 0.33 J
PCB105 0.13 J 0,35 U 0,35 U 0.08 J
PCBl18 0.26 J 0.52 U 0.20 J 0.22 J
PCB128 0.84 U 0.84 U 0.84 U 0.84 U

PCB138 0.32 J 0.80 U 0.80 U 0.80 U
,,'c,

PCB153 0.32 J 0.64 U 0.64 U 0.28 J
PCB170 0.36 J 0.61 U 0.61 U 0.61 U

PCB180 0.31 J 0,58 U 0.27 J 0.25 J

PCB187 0.10 J 0.52 U 0.52 U 0.52 U

PCB195 0.03 J 0.65 U 0.07 J 0.65 U

PCB206 0.73 U 0.73 U 0.73 U 0.73 U

PCB209 0.76 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:
PCB34 88 115 91 88
PCBl12 100 90 93 95

"¥--''-"

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

~ .

I
r.

.'1
,

Prepared by Desreuisseau 7/26/01 W00422ECD



() Battelle
. . . Pùtting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA 11 DUXLAB

Field Sample Data

Client 10 CAD015EFOR1 CAD015F20R1 CAD015F50R1

Sample 10

Batch 10

Collection Date
Dilution Factor
Sample Volume (L)
Units

X8875-ECD
00-422

20-Sep-00
2.000

2.00
ng/L

X8876-ECD
00-422

20-Sep-00
2.000

2.00
ng/L

X8877 -ECD
00-422

20-Sep-00
2.000

1.00
ng/L

PCB8 9.60 U 9.60 U 19.20 U
PCB18 0,35 J 0.83 U 1.66 U
PCB28 0.12 J 1.04 U 2.08 U

PCB44 0.11 J 0.87 U 1.74 U

PCB52 0.32 J 0.86 U 1.72 U

PCB66 0.07 J 0.89 U 1.78 U

PCB101 0.28 J 0.21 J 1.38 U

PCB105 0,35 U 0.35 U 0.70 U

PCB118 0.17 J 0,52 U 1.04 U

PCB128 0.84 U 0.84 U 1,68 U

PCB138 0.80 U 0.80 U 1.60 U

PCB153 0.64 U 0.64 U 1.28 U

PCB170 0.61 U 0.61 U 1.22 U

PCB180 0.27 J 0,52 J 0,39 J
PCB187 0,52 U 0.52 U 1.04 U

PCB195 0.06 J 0.65 U 1.30 U

PCB206 0,73 U 0.73 U 1.46 U

PCB209 0,76 U 0.76 U 1.52 U

Surrogate Recoveries:
PCB34 83 83 89
PCB112 96 93 93

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision 000.

Prepared by Desreuisseau 7/26/01 W00422ECD



() Banelle
, , . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

Client ID CAD016100R1 CAD016130R1

Sample ID
Batch ID

Collection Date
Dilution Factor
Sample Volume (L)
Units

X8983-ECD
00-436

28-Sep-00
2.000

1.00
ng/L

X8982-ECD
00-436

28-Sep-00
2,000

1.00
ng/L

CAD016160R1

X8984-ECD
00-436

28-Sep-00
2.000

2.00
ng/L

Field Sample Data

CAD016190R1

X8985-ECD
00-436

28-Sep-00
2.000

2.00
ng/L

PCB8 19.20 U 1 9,20 U 9,60 U 9.60 U

PCB18 1.66 U 1,66 U 0.83 U 0.83 U

PCB28 2.08 U 2.08 U 1,04 U 1.04 U

PCB44 1.74 U 1.74U 0.10 J 0.87 U

PCB52 0.37 J 1.72 U 0.29 J 0.33 J
PCB66 1.78 U 1.78 U 0.89 U 0.89 U

PCB101 1.38 U 1.38 U 0.25 J 0,69 U

PCB105 0.70 U 0.70 U 0.35 U 0.35 U

PCB118 1.04 U 1.04 U 0.52 U 0.52 U

PCB128 1.68 U 1.68 U 0.84 U 0.84 U

PCB 138 1.60 U 1,60 U 0.19 J 0.80 U

PCB153 1,28 U 1.28 U 0.64 U 0.64 U

PCB170 1.22 U 1.22 U 0.61 U 0.61 U

PCB180 1.16 U 1.16 U 0.34 J 0.36 J
PCB187 1.04 U 1.04 U 0.52 U 0.52 U

PCB195 1.30 U 1.30 U 0.65 U 0.65 U

PCB206 1.46 U 1.46 U 0,73 U 0.73 U

PCB209 1.52 U 1.52 U 0.76 U 0.76 U

Surrogate Recoveries:

PCB34 91 89 90 100
PCB112 93 97 96 102

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

Prepared by Desreuisseau 7/26/01 W00436ECD



() BaBetle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

Client 10 CAD0161COR1

Sample 10

Batch 10

Collection Date
Dilution Factor
Sample Volume (L)
Units

X8986-ECD
00-436

28-Sep-00
2.000
2.00
ng/L

CAD016200R1 CAD016230R1 CAD016260R1

X8987-ECD X8988-ECD X8989-ECD
00-436 00-436 00-436

28-Sep-00 28-Sep-00 28-Sep-00
2.000 2.000 2.000

2.00 2.00 2.00
ng/L ng/L ng/L

PCB8 9.60 U 9.60 U 9.60 U 9.60 U
PCB18 0.83 U 0.83 U 0.83 U 0.83 U

PCB28 1.04 U 1.04 U 1.04 U 1.04 U

PCB44 0.87 U 0.87 U 0.87 U 0.87 U
PC B52 0.32 J 0.86 U 0.30 J 0.29 J
PC B66 0.89 U 0.89 U 0.89 U 0.89 U
PCB101 0.17 J 0.69 U 0.69 U 0.23 J
PCB105 0.35 U 0.35 U 0.35 U 0.35 U
PCB118 0.52 U 0.52 U 0.52 U 0.52 U
PCB128 0.84 U 0.84 U 0.84 U 0.84 U
PCB138 0.80U 0.80 U 0.80 U 0.80 U
PCB153 0.64 U 0.64 U 0,64 U 0.64 U
PCB170 0.61 U 0.61 U 0.61 U 0.61 U
PCB180 0.34 J 0.45 J 0.32 J 0.33 J
PCB187 0.52 U 0,52 U 0.52 U 0.52 U
PCB195 0.65 U 0.65 U 0.65 U 0,65 U
PCB206 0.73 U 0.73 U 0.73 U 0.73 U
PCB209 0.76 U 0.76 U 0.76 U 0.76 U

Surrogate Recoveries:
PCB34 92 91 87 87
PCB112 95 95 90 90

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision 000,

Prepared by Desreuisseau 7/26/01 W00436ECD I ,.
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(~ BaBelle
. . . Putting Technology To Work

Project Name: WA3-26 Boston
Cap Project
Project Number: G464426-
EPA11DUXLAB

Client ID

Sample ID
Batch ID

Collection Date
Dilution Factor
Sample Volume (L)
Units

Field Sample Data

CAD016290R1

X8990-ECD
00-436

28-Sep-00
2.000

2.00
ng/L

CAD0162COR1

X8991-ECD
00-436

28-Sep-00
2.000

1,00
ng/L

PCB8
PCB18
PCB28
PCB44
PCB52
PCB66
PCB101
PCB105
PCB118
PCB128
PCB138
PCB153
PCB170
PCB180
PCB187
PCB195
PCB206
PCB209

9.60 U

0.83 U

1.04 U

0.12 J
0.45 J
0.89 U

0.35 J
0,35 U

0,52 U

0.84 U

0.80 U

0.64 U

0.61 U

0.57 J
0.52 U

0.65 U

0.73 U

0.76 U

19.20 U

1.66 U

2.08 U

1.74 U

0.44 J
1.78 U

1.38 U

0.70 U

1.04 U

1.68 U
1.60 U

1.28 U

1.22 U
1.16 U
1.04 U

1.30 U

1.46 U

1.52 U

Surrogate Recoveries:
PCB34
PCB112

J - Analyte detected below the
ssMDL.
U - Analyte not detected.
& - OC value outside the
accuracy or precision DOO.

'l;::

97
99

88
92

Prepared by Desreuisseau 7/26/01 W00436ECD
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APPENDIX G

RCRA 8 METALS LABORATORY-REPORTED SAMPLE DATA





Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

;.a.mple ID:
'00009-1161

Laboratory
Analysis Report

Customer Sample ID

BMIO0092242-08 - CAD01390MM1-Tota1
J..

Parameter
¡~tal Re~~v~~~bi~- M~t~ls - Acid

''-rsenic - ICP-MS

J~arium - ICP-MS
radmum - ICP-MS
i

"ihromium - ICP-MS
3ilver - ICP-MS

; - "ead - ICP-MS
'(ercury - AA Cold VaporJ Selenium _ ICP-MS

Method
EP A 200.2

EPA 200.8
EP A 200.8

EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
0:0.02
0:0.5
0:0.02
0:0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

Units
Of Measure

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36912

Date Sampled Time Sampled Date Received
9/11/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Date
Analyst Analyzed

---------_._._----.._._--------- .-
. K1eInwort 9/29/2000
Faulstich 10/2/2000
Faulstich 10/11/2000
Faulstich 10/2/2000
Faulstich 10/2/2000
Tretten 10/2/2000
Faulstich 10/2/2000
Kobza 10/4/2000
Faulstich 10/2/2000

mg/
mg/L
mg/L
mg/
mg/L
Iig/L
mg/
mg/L

~;imple ID:

200009-1162

Customer Sample ID

BMIO0092242-08 - CAD01390MM1-Disso1ved

MethodParameter
;ample Filtration

:t.rsenic - ICP-MS
I ';arium - ICP-MS
tdj:

::admium - ICP-MS

T;hromium - ICP-MS
I :;ilver - ICP-MS
E~:ead - ICP-MS

vlrcur - AA Cold Vapor

l'Ìelenium - ICP-MSieJ ___:.:u.__ U -- '::.:::-=':=-:-

P
\ .

L"

ìWiliam F. Pilsbury
I. President

SEM - SOP
EP A 200.8

EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EP A 200.8

Result
Completed
"¿0.02
0:0.5
0:0.02
0:0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

Units
Of Measure

Date Sampled Time Sampled Date Received
9/11/2000 9/22/2000

..

Detection '.
Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Tretten
Faulstich
Faulstich
Tretten

Faulstich
Tretten
Tretten
Kobza

Faulstich

Date
Analyzed

10/2/2000
10/11/2000
10/11/2000
10/2/2000

10/11/2000
10/2/2000
10/2/2000
10/4/2000
10/11/2000

mg/
mg/
mg/
mg/
mg/L
mg/L
mg/L
mg/L

.__~_._______.._____________ u__n_. u_ .. .__,___.__ .__ _.____._. _.----------_.._-_._----.-------~-------_.---_._-_. ..--"-.._------_._-_.....- ----

Page 16 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (W sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample ID:

S200009-1163

Customer Sample ID
BMIO0092242-09 - CAD01394MMI-Total

Parameter
- ----- ~.--- .-------------~-_.

Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method

EP A 200.2

EPA 200.8
EP A 200.8

EP A 200.8

EP A 200.8

EPA 200.8
EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
oeO.02

oeO.5

oeO.02

oeO.04

oeO.02

oeO.02

oe 0.0005
oeO.2

Laboratory
Analysis Report

Units
Of Measure

mg/L
mg/L
mg/
mg/
mg/L
mg/L
mg/L
mg/

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36912

Date Sampled Time Sampled Date Received
9/11/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

I
. I

,
Date

Analyst Analyzed
__.______. __... ______ u ____... ___._

Kleinwort 9/29/2000
Faulstich 10/2/2000
Faulstich 10/2/2000
Faulstich 10/2/2000
Faulstich 10/2/2000
Tretten 10/2/2000
Faulstich 10/2/2000
Kobza 10/4/2000
Faulstich 10/2/2000

3ample ID:

3200009-1164

Customer Sample ID

BMIO0092242-09 - CADOl394MMI-Dissolved

Parameter Method-- .- _._--._------------
Sample Filtration SEM - SOP
Arsenic - ICP-1-.1S EPA 200.8
Barium - ICP-MS EPA 200.8
Cadmium - ICP-MS EPA 200.8
Chronrum - ICP-MS EPA 200.8
Silver - ICP-MS EPA 200.8
Lead - ICP-MS EPA 200.8
Mercur - AA Cold Vapor EPA 245.1
Selenium - ICP-MS EPA 200.8

mg/L
mg/L
mg/L
mg/
mg/
mg/
mg/
mg/l.

Date Sampled Time Sampled Date Received
9/11/2000 9/22/2000

Date
.~nal!:ied , I
10/2/2000

10/11/2000
10/11/2000
10/2/2000

10/11/2000
10/2/2000
I 0/2/2000
10/4/2000

10/11/2000

Detection' .
Limit Analyst

___________._~._ _.._n___......_.
Tretten

Faulstich
Faulstich
Tretten

Faulstich
Tretten
Tretten
Kobza

Faulstich

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Units
Result Of Measure------

Completed
oeO.02

oeO.5

oeO.02

oeO.04

oeO.02

oeO.02

oe 0.0005
oeO.2

Willam F. Pilsbury
President

Page 17 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400
FAX (n5) 857-2404
sem (g sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers
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Alpha Analytical

Laboratory
Analysis Report

255 Glendale Avenue Suite 21

Sparks, NY 89431

ßample il:

'200009-0892

Customer Sample il

BMIO0092242-01 - CAD0133AMMI

Method Result

Completed
0:0.02
0:0.5
0:0.02
0:0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

Units
Of MeasureParameter

______~____________ _.._n__..______~______...___._._

I rotal ~ecoverable Metals - Acid'Ärsenic - ICP-MS
Barium - ICP-MS

r~admi~m - ICP-MSI¿Jhromium - ICP-MS
Silver - ICP-MS

If ~ead - ICP-MS

lviercur - AA Cold Vapor
· 

Selenium . ICP-MS

EP A 200.2

EPA 200.8
EP A 200.8

EP A 200.8

EPA 200.8
EP A 200.8

EPA 200.8
EPA 245.1
EPA 200.8

mg/L
mg/
mg/
mg/L
mg/
mg/
mg/
mg/

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36912

Date Sampled Time Sampled Date Received
9/10/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0,04
0.02
0.02

0.0005
0.2

Analyst
.- _._-- ---- - -- -
Kleinwort

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

'tI----.- .

Uample il:
S200009-0S93

CustomEf Sample il

BMIO0092242-02 - CAD013$8MMI

Parameter
_._--_..-~.---- --- ---_._- ._---_.- ---

Total Recoverable Metals - Acid
If,"'\rsenic - ICP-MS
i .

l;3arium - ICP-MS
Cadmium - ICP-MS

fI.d1.C. hromium - ICP-MS
¡ Silver - ICP-MS
l.dLead - ICP-MS

Mercury - AA Cold Vapor

tSelenium - ICP-MSI.
L.:,.--u.

Units
Method Result Of Measure

EPA 200.2 Completed
EP A 200.8 0:0.02 mg/
EPA 200.8 0:0.5 mg/L
EP A 200.8 0:0.02 mg/L
EPA 200.8 0:0.04 mg/
EP A 200.8 0:0.02 mg/
EP A 200.8 0:0.02 mg/L
EPA 245.1 0: 0.0005 mg/
EP A 200.8 0:0.2 mg/L

Detection '"
Limit Analyst
-_._.._--------_._-----._--_._--- ..- - . -_.

Kleinwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

ff" ~

)

~

1
ì

L

William F. Pilsbury
President

Page 1 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

Date
Analyzed

9/25/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

.._--_..._-._-_._..- - ......____._~_...___.._.n _

John Kobza, Ph.D.

John C. Seher
Managers



~
Sierra
Environmental
Monitoring, Inc.

Laboratory
Analysis Report

10/16/2000

ALP-855

Client

36912

Date:

Client:

Taken by:

Report:
PO#:

Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Date Sampled Time Sampled Date Received
9/10/2000 9/22/2000

Customer Sample il

BMIO0092242-03 - CAD0134BMM1

Sample il:

S200009-0894
Date

Analyzed

9/25/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

Detection
Limit

Units
Of Measure Analyst

Kleinwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Result

Completed
-c0.02
-c0.5
-c0.02
-c0.04
-c0.02
-c0.02
-c 0.0005
-c0.2

Method

EPA 200.2
EPA 200.8
EPA 200.8
EP A 200.8

EP A 200.8

EP A 200.8

EPA 200.8
EPA 245.1
EPA 200.8

Parameter. - -.__._---- -----
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury- AA Cold Vapor
Selenium - ICP-MS

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

mg/L
mg/
mg/
mg/
mg/
mg/
mg/L
mg/

-- --" _._-_.._-~--_._._------- -~ .--_._"---_.------------------_.

Sample il:

S200009-0895

Date Sampled Time Sampled Date Received.
9/10/2000 9/22/2000

Customer Sample ID

BMIO0092242-04 - CAD0134EMM1
~

Detection '.
Limit

Date
Analyst Analyzed

.--~-----_.._----- -- ---
Kleinwort 9/25/2000
Tretten' 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Kobza 9/27/2000
Tretten 9/26/2000

Units
Of MeasureMethod

EPA 200.2
EP A 200.8

EPA 200.8
EP A 200.8

EP A 200.8

EP A 200.8

EP A 200.8

EPA 245.1
EPA 200.8

Result

Completed
-c0.02
-c0.5
-c0.02
-c0.04
-c0.02
-c0.02
-c 0.0005
-c0.2

Parameter
----_._---- ----_._-

Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmum - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

mg/
mg/
mg/L
mg/L
mg/
mg/
mg/
mg/

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Page 2 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857.2404
sem ~ sem-analytica/.com

John Kobza, Ph.D.

John C, Seher
Managers

Wiliam F. Pilsbury
President



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

'fS~mpie ID:

rW0009-0896
!L.:

Laboratory
Analysis Report

Customer Sample ID

BMIO0092242-05 - CAD01371MM1

Parameter
¡ ,'otal Re~;~~~~ble Metals - Acid

, fArsenic - ICP-MS

Barium - ICP-MS

r"~admum - ICP-MS
I, )~hromium - ICP-MS
Silver - ICP-MS

f-,ead - ICP-MS

¡/Iercury - AA Cold VaporC Selenium _ ICP-MS

Method

EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
0:0.02
0:0.5
0:0.02
0:0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

Units
Of Measure

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

Date Sampled

9/10/2000

Detection
Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

10/16/2000

ALP-855

Client

36912

Time Sampled

Analyst

Kleinworth
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date Received

9/22/2000

Date
Analyzed

_________u_______
9/25/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

mg/L
mg/
mg/L
mg/
mg/
mg/L
mg/L
mg/

¡r ,c..__ ..uu_. .u.._ ---_..._-_..¡". .
t ¡lmple ID:

S200009-0897

Customer Sample ID
BMIO0092242-06 - CAD01376MM1

Parameter Method
--_._--_._-----.-._....-

Total Recoverable Metals - Acid EPA 200.2
f\rsenic - ICP-MS EPA 200.8
tj,larum - ICP-MS EPA 200.8Cadmium - ICP-MS EPA 200.8

!,r~omium - ICP-MS EPA 200.8
t ¡,¡lver - ICP-MS EPA 200.8'''ead - ICP-MS EPA 200.8
Mercury - AA Cold Vapor EPA 245.1

f1elenium - ICP-MS EPA 200.8
l;r " -: '::'.:::=:::' ::: :.~C::C:::~ ::-:c:_c ::::-==.=-:.=:.____.

r
If

L
,

rWíliam F. Pilsbury
L President
i

Result

Completed
0:0.02
0:0.5
0:0.02
0:0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

Units
Of Measure

mg/
mg/
mg/
mg/
mg/L
mg/L
mg/L
mg/L

Date Sampled

9/10/2000

Detection '
Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Time Sampled Date Received
9/22/2000

Date
Analyzed-------~-~
9/25/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

Analyst

Kleinwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

---- ----..._...._._- ".-.------~---_._----_._._.._--_.... -

Page 3 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



~
Laboratory

Analysis Report
Sierra
Environmental
Monitoring, Inc.

Date: 10/16/2000
Alpha Analytcal

Client: ALP-855

Taken by: Client
255 Glendale Avenue Suite 21 Report: 36912
Sparks, NY 89431 PO#:

Sample ID: Customer Sample il Date Sampled Time Sampled Date Received

S200009-0898 BMI00092242-07 - CAD0137AMI 9/10/2000 9/22/2000

Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed
. ._---- ----.. ..._--_._--.

---'.'
Total Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 9/25/2000

Arsenic - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/26/2000

Barium - ICP-MS EPA 200.8 0:0.5 mg/ 0.5 Tretten 9/26/2000

Cadmium - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/26/2000
Chromium - ICP-MS EP A 200.8 0:0.04 mg/L 0.04 Tretten 9/26/2000
Silver - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/26/2000
Lead - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/26/2000
Mercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/L 0.0005 Kobza 9/27/2000
Selenium - ICP-MS EPA 200.8 0:0.2 mg/ 0.2 Tretten 9/26/2000

-_.__.__.-- n_._ .__.____

3ample ID: Customer Sample il Date Sampled Time Sampled Date Received

3200009-0899 BMIO0092242-10 - CAD01398MMI 9/11/2000 9/22/2000

Units Detection '. Date
Parameter Method Result Of Measure Limit Analyst Analyzed

... ...._._...-. .__._._-_. ..__.___....._______u.. ____.

Total Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 9/25/2000
Arsenic - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/26/2000

i

Barium - ICP-MS EPA 200.8 0:0.5 mg/ 0.5 Tretten 9/26/2000 i

Cadmum - ICP-MS EP A 200.8 0:0.02 mg/L 0.02 Tretten 9/26/2000 I

Chromium - ICP-MS EP A 200.8 0:0.04 mg/ 0.04 Tretten 9/26/2000
Silver - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/26/2000
Lead - ICP-MS EP A 200.8 -00.02 mg/L 0.02 Tretten 9/26/2000
Mercur - AA Cold Vapor EPA 245.1 0: 0.0005 mg/L 0.0005 Kobza 9/27/2000
Selenium - ICP-MS EPA 200.8 0:0.2 mg/ 0.2 Tretten 9/26/2000

----- --._---~._-- _.__. - .-.-..-.. -. . -- .._--_._---~-- ._._-_. ._---._---_. _.-
,- I
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Willam F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400

FAX (n5) 857-2404
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John Kobza. Ph.D.

John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Laboratory
Analysis Report

Sample ID:
If'"

l 'W0009-0900

Customer Sample ID

BMIO0092242-11 ~ CAD0139FMMI
~-..;!

._ Parameter
'1 . _.._____m -.---.
! dotal Recoverable Metals - Acid
i "

~'A.rsenic - ICP-MS
Barium - ICP-MS

r:admium - ICP-MS
tfhromium - ICP-MS
, Silver - ICP-MS
"l,ead - ICp.MS
¡Jeremy - AA Cold Vapor
,
'3elenium ~ ICP-MS

Method
EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EP A 200.8

Result
Completed
..0.02
..0.5
..0.02
..0.04
..0.02
..0.02
.. 0.0005
..0.2

Units
Of Measure

mg/L
mg/L
mg/
mg/
mg/L
mg/L
mg/
mg/L

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

Date Sampled

9/11/2000

Detection
Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

10/16/2000

ALP-855

Client

36912

Time Sampled Date Received

9/22/2000

Date
Analyzed

9/25/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

Analyst

KleInwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

ij'-'-

Ltilmple ID:
S200009-090 1

Customer Sample ID
BMIO0092242-12 ~ CAD013A2MMI

áf-- '~:

i
'0'

Parameter
- ..._.__ __"_____. ____.__u__.__.

Total Recoverable Metals - Acid

IlArsenic - ICP-MS
¡~anum - ICP-MS
LCadmium - ICP-MS

Chromium - ICP-MS
/1'~'

¡~;nver - ICP-MS
lLead - ICP-MS
Mercury - AA Cold Vapor

ì'Selenium - ICP-MS
L

U

Willam F. Pilsbury
President

Method
EPA 200.2
EP A 200.8

EPA 200.8
EPA 200.8
EP A 200.8

EP A 200.8

EPA 200.8
EPA 245.1
EP A 200.8

Result
Completed
..0.02
..0.5
..0.02
..0.04
..0.02
..0.02
.. 0.0005
..0.2

Units
Of Measure

mg/
mg/
mg/
mg/
mg/
mg/
mg/
mg/

Date Sampled Time Sampled Date Received
9/11/2000 9/22/2000
Detection '"

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Date
Analyst Analyzed

._________. _...___.._ .____ u__._ _.___. ____.

KleInwort 9/25/2000
Tretten 9/26/2000 '
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Kobza 9/27/2000
Tretten 9/26/2000

Page 5 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400

FAX (775) 857-2404
sem ~ sem-analyticaL.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Laboratory
Analysis Report

Sample ID:

S200009-0902

Customer Sample ID

BMIO0092242-13 - CAD013A6MM1

Parameter_ -- _. ._...-.-.----"----_._..-
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

,ample ID:

3200009-0903

Method
EP A 200.2

EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
-:0.02
-:0.5
-:0.02
-:0.04
-:0.02
-:0.02
-: 0.0005
-:0.2

Units
Of Measure

mg/L
mg/
mg/
mg/L
mg/L
mg/
mg/
mg/L

Customer Sample ID

BMI00092242-14 - CAD013AAMM1

Parameter
-p- --------_.

Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmum - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method
EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EP A 200.8

EPA 245.1
EPA 200.8

Result

Completed
-:0.02
-:0.5
-:0.02
-:0.04
-:0.02
-:0.02
-: 0.0005
-:0.2

Units
Of Measure

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36912

Date Sampled Time Sampled Date Received
9/11/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed

----------------_._-
9/25/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

Date Sampled Time Sampled Date Received
9/11/2000 9/22/2000
Detection '..

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

William F. Pilsbury
President

mg/L
mg/L
mg/
mg/
mg/
mg/
mg/
mg/

Page 6 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

Date
Analyst Analyzed

__.~_______ __________. n_"__
Kleinwort 9/25/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Kobza 9/27/2000
Tretten 9/26/2000

John Kobza, Ph.D.

John C. Seher
Managers



\
I

\

~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical
Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21
Taken by: Client

Sparks, NV 89431
Report: 36912

I' PO#:
~

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received

1"200009-0904 BMIO0092242-15 - CAD013BOMM1 9/11/2000 9/22/2000

¡. Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed
, _. --- -- ------~.-._. -

i rotaIR~~~~~~~bi;M~tals - Acid
EPA 200.2 Completed Kleinwort 9/25/2000

l Arsenic - ICP-MS EPA 200.8 000.02 mg/L 0.02 Tretten 9/26/2000

Barium - ICP-MS EPA 200.8 000.5 mg/L 0.5 Tretten 9/26/2000

T'::admum - ICP-MS
EPA 200.8 000.02 mg/L 0.02 Tretten 9/26/2000

):hromium - ICP-MS EPA 200.8 000.04 mg/L 0.04 Tretten 9/26/2000

Silver - ICP-MS EPA 200.8 000.02 mg/L 0.02 Tretten 9/26/2000

j \ead - ICP-MS EPA 200.8 000.02 mg/L 0.02 Tretten 9/26/2000

L Æercury - AA Cold Vapor EPA 245.1 00 0.0005 mg/L 0.0005 Kobza 9/27/2000
j
'Selenium - ICP-MS EPA 200.8 000.2 mg/L 0.2 Tretten 9/26/2000

----.._.
F

î
¡ample ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0905 BMIO0092242-16 - CAD013B4MM1 9/11/2000 9/22/2000

Units Detection
" Date

Parameter Method Result Of Measure Limit Analyst Analyzed
-- - . . ._. ------- .__._------~-----~~----_.. ---_._-----_._.-------- ..-

Total Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 9/25/2000

r'\rsenic - ICP-MS EPA 200.8 000.02 mg/L 0.02 Tretten 9/26/2000

l,3arium - ICP-MS
EP A 200.8 000.5 mg/L 0.5 Tretten 9/26/2000

,'-tadmium - ICP-MS EPA 200.8 000.02 mg/ 0.02 Tretten 9/26/2000

rfhromium - ICP-MS
EPA200.8 -=0,04 mg/L 0.04 Tretten 9/26/2000

t 3ilver - ICP-MS
EPA 200.8 000.02 mg/ 0.02 Tretten 9/26/2000

~§Lead - ICP-MS EP A 200.8 000.02 mg/ 0.02 Tretten 9/26/2000

Mercury - AA Cold Vapor EPA 245.1 00 0.0005 mg/L 0.0005 Kobza 9/27/2000

Cseienium - i~~-;vSm

EPA 200.8 000.2 mg/L 0.2 Tretten 9/26/2000
____________m_._ _. --_._.~------------------ _._-----

.__.... _.______m - ---------_..-.-

r-
L

, L
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ì . Willam F. Pilsbury
¡., President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400

FAX (775) 857-2404
sem fi sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Date: 10/16/2000
Alpha Analytcal

Client: ALP-855

Taken by: Client
255 Glendale Avenue Suite 21

Report: 36912
Sparks, NY 8943 i

PO#:

Sample ID: Customer Sample il Date Sampled Time Sampled Date Received

S200009-0906 BMIO0092242-17 - CAD013C9MM1 9/11/2000 9/22/2000

Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed
- ------_.- _._-- -----

Total Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 9/25/2000
Arsenic - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/26/2000
Barium - ICP-MS EPA 200.8 0:0.5 mg/ 0.5 Tretten 9/26/2000
Cadmium - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/26/2000
Chromium - ICP-MS EP A 200.8 0:0.04 mg/L 0.04 Tretten 9/26/2000
Silver - ICP-MS EP A 200.8 0:0.02 mg/L 0.02 Tretten 9/26/2000
Lead - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/26/2000
Mercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 9/27/2000
Selenium - ICP-MS EPA 200.8 0:0.2 mg/L 0.2 Tretten 9/26/2000

._---_._-----_... - - - _._----_.._-

Sample ID: Customer Sample il Date Sampled Time Sampled Date Received

S200009-0907 BMIO0092242-18 - CAD015ABMMI 9/20/2000 9/22/2000

Units Detection ',. Date
Parameter Method Result Of Measure Limit Analyst Analyzed.---" ,----,---~---- --_._-._-------

Total Recoverable Metals - Acid EP A 200.2 Completed K1einwort 9/25/2000
Arsenic - ICP-MS EPA 200.8 0:0;u2. mg/ 0.02 Tretten 9/26/2000
Barium - ICP-MS EPA 200.8 0:0.5 mg/ 0.5 Tretten 9/26/2000 í I

Cadmium - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/26/2000
Chromium - ICP-MS EP A 200.8 0:0.04 mg/ 0.04 Tretten 9/26/2000
Silver - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/26/2000
Lead - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/26/2000
Mercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 9/27/2000
Selenium - ICP-MS EP A 200.8 0:0.2 mg/ 0.2 Tretten 9/26/2000"-----" --~---_._--_.. ._- -----_.._-_._----

..._.....___.._.._ on.,. __._
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Willam F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem e sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

-i

\

255 Glendale Avenue Suite 21

Sparks, NY 89431

Laboratory
Analysis Report

Sierra
Environmental
Monitoring, Inc.

,s'iimple ID:
í. -

iW0009-0908
\.c;

Customer Sample il

BMIO0092242-19 - CAD015BOMM1

rc Parameter
¡;ot;-i-Ú~over;-bi~ Metals ~ Acid
¡Arsenic - ICP-MS

Y.l?arium - ICP-MS,~admum - ICP-MS
lthromium - ICP-MS

Silver - ICP-MS

r '!,ead - ICP-MS
Llercury - AA Cold Vapor

Selenium - ICP-MS

Method
EPA200.2
EPA 200.8
EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
0:0.02
0:0.5
0:0.02

0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

Date: 10/16/2000

Client: ALP-855

Taken by: Client

Report: 36912

PO#:

Date Sampled Time Sampled Date Received

9/20/2000 9/22/2000

Units Detection Date
Of Measure Limit Analyst Analyzed

Kleinwort 9/25/2000
mg/ 0.02 Tretten 9/26/2000
mg/ 0.5 Tretten 9/26/2000
mg/ 0.02 Tretten 9/26/2000
mg/ 0.04 Tretten 9/26/2000
mg/ 0.02 Tretten 9/26/2000
mg/L 0.02 Tretten 9/26/2000

mg/ 0.0005 Kobza 9/27/2000
mg/ 0.2 Tretten 9/26/2000..._---

Date Sampled Time Sampled Date Received

9/20/2000 9/22/2000
,

Units Detection . Date
Of Measure Limit Analyst Analyzed

-- __..~__.u..__. '____n____ ___

Kleinwort 9/25/2000
mg/ 0.02 Tretten 9/26/2000.
mg/ 0.5 Tretten 9/26/2000

mg/ 0.02 Tretten 9/26/2000
mg/L 0.04 Tretten 9/26/2000
mg/ 0.02 Tretten 9/26/2000
mg/ 0.02 Tretten 9/26/2000
mg/ 0.0005 Kobza 9/27/2000
mg/ 0.2 Tretten 9/26/2000

rf-::-~C~===--
lgample ID:
S200009-0909

Customer Sample il

BMIO0092242-20 - CAD015B3MM1

Parameter
_______m.__O.

Total Recoverable Metals - Acid

r\rs~nic - ICP~MS
L~3anum ~ ICP-MS

Cadmium - ICP-MS

rpiromium - ICP-MS

tt'ilver - ICP-MS"Lead - ICP-MS
. Mercury - AA Cold Vapor

1.s~len~~ ~ IC~~S

Method

EP A 200.2

EPA 200.8
EPA 200.8
EPA 200.8
EP A 200,8

EPA 200.8
EP A 200.8 .
EPA 245.1
EPA200.8

Result

Completed
0:0.02
0:0.5
0:0.02
0:0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

L

L

L

'1 Willam F. Pilsbury

L President

Page 9 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample il:

S200009-0910

Laboratory
Analysis Report

Customer Sample ID

BMIO0092242-21 - CAD015C2MMI

Parameter
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmum - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method

EP A 200.2

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EP A 200.8

Result

Completed
-c0.02
-c0.5
-c0.02
-c0.04
-c0.02
-c0.02
-c 0.0005
-c0.2

Units
Of Measure

mg/L
mg/
mg/
mg/L
mg/L
mg/L
mg/L
mg/

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36912

Date Sampled Time Sampled Date Received
9/20/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Date
Analyst Analyzed._--._._---~_.-

KleInwort 9/25/2000
Tretten 9/2612000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Kobza 9/2712000
Tretten 9/26/2000

Sample il:

S200009-0911

Customer Sample il

BMIO0092242-22 - CAD015C5MMI

Parameter Method
_~"__ .._.___.___ _ ______.__ ______m____

Total Recoverable Metals - Acid EPA 200.2
Ársenic - ICP-MS EPA 200;8
Barium - ICP-MS EPA 200.8
Cadmium - ICP-MS EPA 200.8
Chromium- ICP-MS EPA 200.8
Silver - ICP-MS EPA 200.8
Lead - ICP-MS EPA 200.8
Mercury - AA Cold Vapor EPA 245.1
Selenium - ICP-MS EPA 200.8

Result

Completed
-c0.02 '

-c0.5
-c0.02
-c0.04
-c0.02
-c0.02
-c 0.0005
-c0.2

Units
Of Measure

mg/L
mg/
mg/
mg/
mg/
mg/
mg/
mg/L

.
Detection '.

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst
n___________~___n _n.__n __...._

KleInwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Wiliam F. Pilsbury
Presídent
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (§ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



r
Alpha Analytical

r
i
r_",

255 Glendale Avenue Suite 21

Sparks, NY 89431

Laboratory
Analysis Report

Sierra
Environmental
Monitoring, Inc.

,ample il:
'F"
¡ . W0009-0912
l .

Customer Sample il

BMIO0092242-23 - CAD015CBMM1

Parameter
r.----. . - --.--
iotal Recoverable Metals - Acid
t"rsenic - ICP-MS
Barum - ICP-MS

T.'...'.'.d..radmium - ICP-MS
¡ chromium - ICP-MS
Silver - ICP-MS

(ead - ICP-MS
¡ fercury - AA Cold Vapor
~èlenium - ICP.MS

Method
EP A 200.2

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
-=0.02
-=0.5

-=0.02
-=0.04
-=0.02
-=0.02

-= 0.0005

-=0.2

Date: 10/16/2000

Client: ALP-855

Taken by: Client

Report: 36912

PO#:

Date Sampled Time Sampled Date Received

9/20/2000 9/22/2000

Units Detection Date
Of Measure Limit Analyst Analyzed

.. "---_. ....... ....
Kleinwort 9/25/2000

mglL 0.02 Tretten 9/26/2000
mgI 0.5 Tretten 9/26/2000
mglL 0.02 Tretten 9/26/2000
mglL 0.04 Tretten 9/26/2000
mglL 0.02 Tretten 9/26/2000
mglL 0.02 Tretten 9/26/2000
mglL 0.0005 Kobza 9/27/2000
mgI 0.2 Tretten 9/26/2000

.---.-

Date Sampled Time Sampled Date Received

9/20/2000 9/22/2000

Units Detection ~.. Date
Of Measure Limit Analyst Analyzed

..____._____.._._.___._ - ._n___. ___.

K1einwort 9/25/2000
mgI 0.02 Tretten 9/26/2000
mgI 0.5 Tretten 9/26/2000
mgI 0.02 Tretten 9/26/2000
mg/L 0.04 Tretten 9/26/2000
mglL 0.02 Tretten 9/26/2000
mgI 0.02 Tretten 9/26/2000
mgI 0.0005 Kobza 9/27/2000
mgI 0.2 Tretten 9/26/2000

t.' :
¡ .', .¡mple ID:
L..
;200009-0913

Customer Sample ID

BMIO0092242-24 - CAD015CEMM1

Parameter._..._----~--
Total Recoverable Metals - Acid

r.".,...'.:rsenic - ICP-MS

iarium - ICP-MS
. 2admium - ICP-MS
:hromium - ICP-MS

'F~
'... .¡lver - ICP-MS

~~¿ead - ICP-MS
'vercury - AA Cold Vapor

rieleniU~:-::~;;,~~S

Method
EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 245.1
EPA 200.8

Result

Completed
-=0.02
-=0.5

-=0.02
-=0.04
-=0.02
-=0.02
0.0013
-=0.2

r?
L

Lj .- ~

L

i 'William F. Pilsbury

t President

Page 11 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (Q sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NY 8943 I

Laboratory
Analysis Report

Sample ID:

3200009-0914

Customer Sample il

BMIO0092242-25 - CAD015DIMM1

Parameter-"---------------
Total Recoverable Metals- Acid
Arsenic - ICP-MS
Barum - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Sample il:

3200009-0915

Method
EP A 200.2

EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result
Completed
.:0.02
.:0.5
.:0.02
.:0.04
.:0.02
.:0.02
.: 0.0005
.:0.2

Units
, Of Measure

mg/
mg/
mg/
mg/
mg/L
mg/
mg/L
mg/L

Customer Sample ID

BMIO0092242-26 - CAD015D4MM1

Parameter
. --' - _._~------_._------_._-_.._----

Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Willam F. Pilsbury
President

Method
EPA 200.2
EPA 200.8
EPA 200.8
EP A 200.8

EP A 200.8

EP A 200.8

EPA 200.8
EPA 245.1
EP A 200.8

Result
Completed
.:0.02
.:0.5
.:0.02
.:0.04
.:0.02
.:0.02
.: 0.0005
.:0.2

Units
Of Measure

mg/
mg/
mg/L
mg/
mg/L
mg/L
mg/
mg/L

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36912

Date Sampled Time Sampled Date Received.
9/20/2000 9/22/2000
Detection

Linut

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Date
Analyst Analyzed
__u________._.___ ___~_____ ...___..n

KleInworth 9/25/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Tretten 9/26/2000
Kobza 9/27/2000
Tretten 9/26/2000

Date Sampled Time Sampled Date Received
9/20/2000 9/22/2000
Detection ..

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

KleInwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed

_____. H. ___
9/25/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

Page 12 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (§ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers
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í

I

Sample ID:

F"W0009-0916,
¡;

Alpha Analytical

255 Glendale Avenue Suite 2I

Sparks, NY 89431

Laboratory
Analysis Report

Customer Sample il

BMI00092242-27 - CAD015D7MM1

Parameter
l- -- n_ __ -- .__u__u
¡'otal Recoverable Metals - Acid
L\.rsenic - ICP-MS
Barium - ICP-MS

r':admum - ICP-MS

! ,~hromium - ICP-MS
Silver - ICP-MS

¡ i',ead - ICP-MS

¡Jercur - AA Cold Vapor
.l Selenium - ICP-MS

Method

EP A 200.2

EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
-:0.02
-:0.5
-:0,02
-:0.04
-:0.02
-:0,02
-: 0.0005
-:0.2

Units
Of Measure

mg/L
mg/
mg/
mg/L
mg/
mg/L
mg/L
mg/

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

Date Sampled

9/20/2000

Detection
Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

10/16/2000

ALP-855

Client

36912

Time Sampled

Analyst

Kleinwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date Received

9/22/2000

Date
Analyzed

_n_. _____.__._.__.._...._._ 0"

9/25/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

i;.-

I 
'ample ID:

;Ld
S200009-0917

Customer Sample il

BMIO0092242-28 - CAD015DCMM1

Date Sampled Time Sampled Date Received
9/20/2000 9/22/2000

Date
Analyzed

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

Units Detection~

Parameter Method Result Of Measure Limit Analyst--- .---_..--_.__. -_.-_.._--------. -----_._----~-----~-~-_..._-------_._-------_._-------._-"._--- --- --- ... .Total Recoverable Metals - Acid EP A 200.2 Completed Kleinwort
wArsenic _ ICP-MS EP A 200.8 -: 0.02 mg/L 0.02 Lambert
LBarU~ - ICP-MS EPA 200.8 -:0.5 mg/L 0.5 Lambert,-'Cadmum _ ICP-MS EPA 200.8 -: 0.02 mg/L 0.02 Lambert

f~Chromium - ICP-MS EP A 200.8 0.041 mg/L 0.04 Lambert~.Silver _ ICP-MS EPA 200.8 -: 0.02 mg/ 0.02 Lambert
L:Lead _ ICP-MS EPA 200.8 -: 0.02 mg/ 0.02 Lambert

Mercury _ AA Cold Vapor EPA 245.1 -: 0.0005 mg/ 0.0005 Kobza
f' Selenium _ ICP-MS EP A 200.8 -:0.2 mg/ 0.2 Lambert
l~=---.:::c::=::-:

i Willam F. Pillsbury
1.- President

___.___..____. _ _. .__._ ______n__ _____.__ ____._______~__ ______n

Page 13 of 18

- -----------------~.---_._--.-_._. -_..-_.-_....

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sam ~ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NV 89431

Sample il:

S200009-0918

Laboratory
Analysis Report

Customer Sample il

BMIO0092242-29 - CAD015DFMM1

Parameter. .-.-- -- ~---------~--_.._._-"-~---
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead -ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Sample il:

3200009-0919

Method

EPA 200.2
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EP A 200.8

Result

Completed
.:0.02
.:0.5
.:0.02
0.054
.:0.02
.:0.02
.: 0.0005
.:0.2

Customer Sample ID

BMIO0092242-30 - CAD015EFMM1

Parameter
_. - .. ___p_ _n __ ..____n. ______._ . _._

Total Recoverable Metals - Acid
Arsenic ~ ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

. -_.. ...._.... ......_---. ._--._--_._.- ---- "---.- -- --- _._._.__.~-_..--- -

Willam F. Pillsbury
President

Method
EP A 200.2

EP A 200.8

EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA 200.8
EPA 245.1
EP A 200.8

Result

Completed
0.03
.:0.5
.:0.02
0.056
.:0.02
.:0.02
.: 0.0005
.:0.2

Units
Of Measure

mg/L
mg/L
mg/L
mg/L
mglL
mglL
mgI
mg/L

Units
Of Measure

mg/L
mg/L
mgI
mgI
mgI
mglL
mgI
mgI

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36912

Date Sampled Time Sampled Date Received
9/20/2000 9/22/2000
Detection

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

~

Detection '.
Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst-----_._-~
Kleinwort

Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Analyst
- - _._.. ----_._----_."_. -~---_._..

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Page 14 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

Date
Analyzed
-- ._- _.......__.-.

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

John Kobza, Ph.D.

John C. Seher
Managers
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I

\

~\ -,
Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NY 89431

Laboratory
Analysis Report

,ample ID:

') ';W0009-0920
!

Customer Sample ID

BMIO0092242-31 - CAD015F2MM1

Parameter
-1--:'-

:~otal Recoverable Metals - Acid
!.hrsenic - ICP-MS
Barium - ICP-MS

i':admium - ICP-MS

ji::hromium - ICP-MS
Silver - ICP-MS

-: íc.ead - ICP-MS
i Qv1ercury - AA Cold Vapor
I$elenium - ICP-MS

'y--j-_..' ._~.__. -- - .-

U:ample ID:
S200009-0921

Method

EPA200.2
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
-00.02
-00.5

-00.02
0.057
-00.02
-00.02
-0 0.0005
-00.2

Customer Sample ID

BMIO0092242-32 - CAD015F5MM1

lj __ __u Parameter
Total Recoverable Metals - Acid

"I""Arsenic - ICP-MS
L (Barium - ICP-MS
'''Cadmum - ICP-MS

Chromium - ICP-MS
'Y~'

I 'Silver - ICP-MS
\jLead - ICP-MS

Mercury - AA Cold Vapor
Selenium - ICP-MS

1. .~ Wiliam F. Pilsbury.: President
).ø

Method

EPA 200.2
EP A 200.8

EP A 200.8

EPA 200.8
EP A 200.8

EP A 200.8

EPA 200.8
EPA 245.1
EP A 200.8

Result

Completed
0.027
-00.5
-00.02
0.057
-00.02
-00.02
-0 0.0005
-00.2

Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO #:

Date Sampled

9/20/2000

Units Detection
Of Measure Limit

mg/ 0.02
mg/L 0.5

mg/ 0.02
mg/L 0.04
mg/L 0.02

mg/L 0.02
mg/ 0.0005
mg/L 0.2

Date Sampled
9/20/2000

Units Detection,
Of Measure Limit

mg/L 0.02
mg/ 0.5

mg/ 0.02
mg/ 0.04
mg/ 0.02
mg/ 0.02

mg/L 0.0005
mg/L 0.2

10/16/2000

ALP-855

Client

36912

Time Sampled Date Received
9/22/2000

Date
Analyzed

n_~_.__.__. n_..

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

Analyst--~_.__.-
Kleinwort

Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Time Sampled Date Received
9/22/2000

Date
Analyzed

__n__._._._ ._ _..__.._ --_.. .---

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

Analyst
--~-------------'--

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Page 15 of 18

1135 Financial Blvd.
Reno, NV 89502-2348
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sem ~ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Laboratory
Analysis Report

Sample ID:

S200009-0922

Customer Sample ID

BMI00092241-01 - CAD01021MMl

Parameter.__._----~
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmum - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method

EP A 200.2

EP A 200.8

EP A 200.8

EP A 200.8

EPA 200.8
EP A 200.8

EP A 200.8

EPA 245.1
EPA 200.8

Result

Completed
-00.02
-00.5

-00.02
0.056
-00.02
-00.02
-0 0.0005
-00.2

Units
Of Measure

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/
mg/

Sample ID:

S200009-0923

Customer Sample ID

BMIO0092241-02 - CADOI024MMI

Parameter.". '-.~---------
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barum - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Willam F. Pilsbury
President

Method

EPA 200.2
EPA 200.8
EP A 200.8

EPA 200.8
EP A 200.8

EPA 200.8
EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
0.024
-00.5
-00.02
0.06
-00.02
-00.02
-0 0.0005
-00.2

Units
Of Measure

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/6/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst
KleInwort

Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Date
Analyzed

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

_ ...__.' __ n.. .". --------- -_._._..---_..- ----

Date Sampled Time Sampled Date Received.
9/6/2000 9/22/2000
Detection ..

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

KleInwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

mg/
mg/
mg/
mg/
mg/
mg/
mg/
mg/

Page 1 of 52

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

Date
Analyzed

9/26/2000 '
9/26/2000

. 9/26/2000 ¡

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/27/2000
9/26/2000

John Kobza, Ph.D.

John C. Seher
Managers
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~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical
Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21
Taken by: Client

Sparks, NV 89431
Report: 36913

PO#:

vS:imple ID:
Customer Sample ID Date Sampled Time Sampled Date Received

lWOO09-0924 BMlO0092241-03 - CAD01027MMI 9/6/2000 9/22/2000
1-L._.,~

Units Detection Date

r Parameter
Method Result Of Measure Limit Analyst Analyzed

~;;t;lR~~overable Metals - Acid Completed
._.__._-_.~-------

EPA 200.2 Kleinwort 9/26/2000

¿ Àrsenic - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Lambert 9/26/2000

Barium - ICP-MS EPA 200.8 0:0.5 mglL 0.5 Lambert 9/26/2000
fT-_~,

i:admum - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Lambert 9/26/2000

L::hromium - ICP-MS EPA 200.8 0.061 mg/ 0.04 Lambert 9/26/2000

Silver - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Lambert 9/26/2000

r"ead - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Lambert 9/26/2000

l ylercury - AA Cold Vapor EPA 245.1 0: 0.0005 mglL 0.0005 Kobza 9/28/2000

Selenium - ICP-MS EPA 200.8 0:0.2 mg/L 0.2 Lambert 9/26/2000

fC,
c_

LiimpIe ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0925 BMlO0092241-04 - CADOlO2AM1 9/6/2000 9/22/2000

Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed
._--_.-- --.-- -- _."

Total Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 9/26/2000

n\rs~niC - ICP-MS
EPA 200.8 0:0.02 mglL 0.02 Lambert 9/26/2000

,,,,3anum - ICP-MS EPA 200.8 0:0.5 mg/ 0.5 Lambert 9/26/2000

Cadmium - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Lambert 9/26/2000

rprromium - ICP-MS

EPA200.8 0.059 mg/ 0.04 Lambert 9/26/2000

'iilver - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Lambert 9/26/2000
d Lead _ ICP-MS

EP A 200.8 0:0.02 mg/ 0.02 Lambert 9/26/2000

l'v1ercur - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 9/28/2000

r~)elenium - ICP-MS
EP A 200.8 0:0.2 mg/ 0.2 Lambert 9/26/2000

kc;_-':"_c::~~-=:-:_
._------" ---.0.-_--

Page 2 of 52

I' William F. Pilsbury
~ President
\;'''.

1135 Rnancial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400
FAX (n5) 857-2404

sem ~sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical
Date: 1 0/1 6/2000

Client: ALP-855

255 Glendale Avenue Suite 21
Taken by: Client

Sparks, NY 89431
Report: 36913

PO#:

Sample il: Customer Sample il Date Sampled Time Sampled Date Received

S200009-0926 BMIO0092241-05 - CAD0102DMM1 9/6/2000 9/22/2000

Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed
..-------_._...- ._------- n. _____.____..._,____.

Total Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 9/26/2000

Arsenic -ICP-MS EPA 200.8 0.031 mg/ 0.02 Lambert 9/26/2000

Barium - ICP-MS EPA 200.8 -:0.5 mg/ 0.5 Lambert 9/26/2000

Cadmium - ICP-MS EPA 200.8 -:0.02 mg/ 0.02 Lambert 9/26/2000

Chromium - ICP-MS EP A 200.8 0.06 mg/L 0.04 Lambert 9/26/2000

Silver - ICP-MS EP A 200.8 -:0.02 mg/L 0.02 Lambert 9/26/2000

Lead - ICP-MS EPA 200.8 -:0.02 mg/L 0.02 Lambert 9/26/2000

Mercury - AA Cold Vapor EPA 245.1 -: 0.0005 mg/ 0.0005 Kobza 9/28/2000

Selenium - ICP-MS EPA 200.8 -:0.2 mg/ 0.2 Lambert 9/26/2000
.____._..._.. ______m_..____n.--~_._-. -_._~--_.- _._- ---_._.
Sample il: Customer Sample il Date Sampled Time Sampled Date Received

S200009-0927 BMIO0092241-06 - CAD0104AM1 9/6/2000 9/22/2000

Units Detection' Date

Parameter Method Result Of Measure Limit Analyst Analyzed----- --_._._----._~

Total Recoverable Metals - Acid EPA 200.2 Completed KleInwort 9/26/2000

Arsenic - ICP-MS EP A 200.8 -:0.02 mg/ 0.02 Lambert 9/26/2000

Barium - ICP-MS EP A 200.8 -:0.5 mg/L 0.5 Lambert 9/26/2000

Cadmium - ICP-MS EP A 200.8 -:0.02 mg/L 0.02 Lambert 9/26/2000

Chromium - ICP-MS EPA 200.8 0.064 mg/L 0.04 Lambert 9/26/2000

Silver - ICP-MS EPA 200.8 -:0.02 mg/ 0.02 Lambert 9/26/2000

Lead - ICP-MS EP A 200.8 -:0.02 mg/ 0.02 Lambert 9/26/2000
Mercury- AA Cold Vapor EPA 245.1 -: 0.0005 mg/L 0.0005 Kobza 9/28/2000

Selenium - ICP-MS EPA 200.8 -:0.2 mg/ 0.2 Lambert 9/26/2000
-- ._-- ._._--_P- ---...--. - .-----_..._--------_._------- -----------
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Willam F. Pilsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400
FAX (775) 857-2404
sem CWsem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



-1

I

~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: 10/16/2000

ì
i Client: ALP-855
i

I Taken by: Client
255 Glendale Avenue Suite 21

Sparks, NY 89431
Report: 36913

" PO#:
\
i

Sample il: Customer Sample il Date Sampled Time Sampled Date Received
ï -'WOO09-0928 BMIO0092241-07 - CAD0104DMM1 9/6/2000 9/22/2000

Units Detection Date

_ Parameter Method Result Of Measure Limit Analyst Analyzed)------ ---.------------_.. _... _n... ....--- .

'otal Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 9/26/2000
) l'\rsenic - ICP-MS EPA 200.8 0:0,02 mg/L 0.02 Lambert 9/26/2000
Barium - ICP-MS EPA 200.8 0:0.5 mg/ 0.5 Lambert 9/26/2000
:~admum - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Lambert 9/26/2000

,Dhromium - ICP-MS EPA 200.8 0.059 mg/ 0.04 Lambert 9/26/2000
Silver - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Lambert 9/26/2000

-',ead - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Lambert 9/26/2000

:l1ercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/L 0.0005 Kobza 9/28/2000

, Selenium - ICP-MS EP A 200.8 0:0.2 mg/ 0.2 Lambert 9/26/2000
._-----.-_._-~ ---

i1mple ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0929 BMIO0092241-0'8 - CAD01050MMI 9/6/2000 9/22/2000
"

Units Detection " Date

Parameter Method Result Of Measure Limit Analyst Analyzed--- ----...

Total Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 9/26/2000

l~\.rsenic - ICP-MS EP A 200.8 0.035 mg/ 0.02 Lambert 9/26/2000

L ¡3arium - ICP-MS EP A 200.8 0:0.5 mg/ 0.5 Lambert 9/26/2000
c'Cadmium - ICP-MS

EP A 200.8 0:0.02 mg/L 0.02 Lambert 9/26/2000

If,Çhromium - ICP-MS EP A 200.8 0.059 mg/ 0.04 Lambert 9/26/2000

r ')iver - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Lambert 9/26/2000

~Lead - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Lambert 9/26/2000

~ercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 9/28/2000

T;3elenium - ICP-MS EPA 200.8 0:0.2 mg/L 0.2 Lambert 9/26/2000
i
\ i.:

-_._-----------.-
r---;;------

..__.__.~._-
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rWillam F. Pillsburyi, President
l-._~'

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NY 89431

Laboratory
Analysis Report

Sample ID:

S200009-0930

Customer Sample il

BMIO0092241-09 - CAD01053MM1

Parameter
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP~MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method

EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
.:0.02
.:0.5
.:0.02
0.061
.:0.02
.:0.02
.: 0.0005
.:0.2

Sample il:

8200009-0931

. Customer Sainple il

BMIO0092241-10 - CAD01056MM1

Parameter-~~-_.~---
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercur - AA Cold Vapor

Selenium - ICP-MS

Willam F. Pilsbury
President

Method

EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA200.8
EPA 245.1
EPA 200.8

Result

Completed
0.027
.:0.5
.:0.02
0.059
.:0.02
.:0.02
.: 0.0005
.:0.2

Units
Of Measure

mglL
mglL
mgI
mglL
mglL
mglL
mglL
mgI

Units
Of Measure

mgI
mgI
mg/
mglL
mgI
mgI
mgI
mgI

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/6/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Date
Analyzed

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/28/2000
9/26/2000

Date Sampled Time Sampled Date Received
9/6/2000 9/22/2000
Detection ~

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst
Kleinwort

Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Page 5 of 52

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

Date
Analyzed

-.----_."--- - _.._- ------~.

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/28/2000
9/26/2000

John Kobza, Ph.D.

John C. Seher
Managers



I,

Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NY 89431
i

I,
Sample ID:

j'W0009-0992
i

~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Customer Sample ID

BMIO0092241-71- CAD012ACMM1

l' Parameter
l~otal ~ecoverable Metals - AcidArsemc - ICP-MS
Barium - ICP-MSn

i,:admum - ICP-MS
L¿hromium - ICP-MS
Silver - ICP-MS

yt,ead - ICP-MS

L /lercury - AA Cold Vapor
'Selenium - ICP-MS

Method

EPA 200.2
EP A 200.8

EP A 200.8

EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
0:0.02
0:0.5
0:0.02
0:0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

Date:
Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled . Time Sampled Date Received

9/9/2000 9/22/2000
Date

Analyzed----------- ..
9/26/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/27/2000

Units Detection
Of Measure Limit

mgI 0.02
mg/L 0.5
mg/L 0.02
mg/L 0.04
mgI 0.02
mgI 0.02
mgI 0.0005
mg/L 0.2

Date Sampled
9/9/2000

Units Detection
Of Measure Limit

mgI - 0.02
mgI 0.5
mg/ 0.02
mgI 0.04
mg/L 0.02
mgI 0.02
mgI 0.0005
mgI 0.2

",~". ",'-
i

l,~,ampie ID:
,200009-0993

Customer Sample il

BMI00092241-72 - CAD012AFMM1

Parameter
Total Recoverable Metals - Acid

n\rsenic - ICP-MS
i d.3arium - ICP-MS
È."_'~'

. Cadmum - ICP-MS
",Chromium - ICP-MS
¡ ')ilver - ICP-MS
¡'Lead - ICP-MS
Mercury - AA Cold Vapor

1 ~s_~ien!_~m - ICP-MS)--,------_.

,
i

l,

Method

EP A 200.2

EPA 200.8
EP A 200.8

EP A 200.8

EP A 200.8

EPA 200.8
EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
0:0.02
0:0.5
0:0.02
0:0.04
0:0.02
0:0.02

.: 0.0005
0:0.2

Analyst

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Time Sampled Date Received
9/22/2000

Date
Analyzed

__~.u_..__._._
9/26/2000
9/27/2000
9/27/2000
9/27/2000
. 9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/29/2000

Analyst

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

i . William F. PillsburyPresident
f
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
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John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample il:

S200009-0994

Laboratory
Analysis Report

Customer Sample il

BM100092241-73 - CAD012B2MM1

Parameter
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Sample il:

S200009-0995

Method
EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA 200.8
EPA 245.1
EP A 200.8

Result

Completed
-c0.02
-c0.5
-c0.02
-c0.04
-c0.02
-c0.02
-c 0.0005
-c0.2

Units
Of Measure

mgI
mgI
mgI
mgI
mgI
mg/L
mg/L
mg/L

Customer Sample ID

BM100092241-76 - CAD012C6MM1

Parameter
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercur - AA Cold Vapor

Selenium - ICP-MS

Willam F. Pilsbury
President

Method
EPA 200.2
EPA 200.8
EPA 200.8
EP A 200.8

EPA200.8
EP A 200.8

EPA 200.8
EPA 245.1
EP A 200.8

Result

Completed
-c0.02
-c0.5

-c0.02
0.047
-c0.02
-c0.02
-c 0.0005
-c0.2

Units
Of Measure

mg/
mg/L
mg/L
mg/
mgI
mgI
mgI
mg/L

Page 37 of 52

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400

FAX (n5) 857-2404
sem ~ sem-analytical.com

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/9/2000 9/22/2000
Detection

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed----_.._--
9/26/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/27/2000

Date Sampled Time Sampled Date Received
9/9/2000 9/22/2000
Detection

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed-------
9/26/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/27/2000

John Kobza, Ph.D;

John C. Seher
Managers



Laboratory
Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NV 89431 Report: 36913

PO#:

..~,ample ID: Customer Sample ID Date Sampled Time Sampled Date Received

.l:WOO09-0996
BMI00092241-77 - CAD012CCMM1 9/9/2000 9/22/2000

Units Detection Date

r Parameter Method Result Of Measure Limit Analyst Analyzed---~-- ___ 4......__ _ _._____nm._.

l.~otal ~ecoverable Metals - Acid
EP A 200.2 Completed Tretten 9/26/2000

. Arsemc - ICP-MS EPA 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000
Barium - ICP-MS EPA 200.8 ..0.5 mg/ 0.5 Tretten 9/27/2000

Td::admium - ICP-MS EP A 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000
t Lhromium - ICP-MS EPA 200.8 ..0.04 mg/ 0.04 Tretten 9/27/2000

Silver - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000
\. '..ead - ICP-MS EP A 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000

!v1ercur - AA Cold Vapor EPA 245.1 .. 0.0005 mg/L 0.0005 Kobza 10/2/2000
Selenium - ICP-MS EP A 200.8 ..0.2 mg/ 0.2 Tretten 9/27/2000

'c ;.----------
_._.~.---_._-_._._.

1-'
----.__.-._.__.._--~_..._..-

,

l_ample il: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0997 BMI00092241-78 - CADO12CFMM1 9/9/2000 9/22/2000

r Units Detection Date

L Parameter Method Result Of Measure Limit Analyst Analyzed.~---- ----_._--_.--- ..-.---

Total Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 9/27/2000

fd"'rsenic - ICP-MS EPA 200.8 ..O. 02 mg/L 0.02 Tretten 9/27/2000
~,.;larium - ICP-MS EP A 200.8 ..0.5 mg/L 0.5 Tretten 9/27/2000

Cadmium - ICP-MS EPA 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000

fChromium - ICP-MS EPA 200.8 ..0.04 mg/L 0.04 Tretten 9/27/2000

t ;§ilver - ICP-MS EP A 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000
""Lead - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000

.Mercury - AA Cold Vapor EPA 245.1 .. 0.0005 nig/ 0.0005 Kobza 10/2/2000
f ;~elenium - ICP-MS EPA 200.8 ..0.2 mg/L 0,2 Tretten 9/29/2000

U_=::c-- -:n.______ .. ._---_.~------ ---_____"____ ___.u __

f
i
t .
)_:0.

~...... William F. Pilsbury
~., President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
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John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 8943 i

Sample ID:

8200009-0998

Laboratory
Analysis Report

Customer Sample il

BMIO0092241-79 - CAD012D2MM1

Parameter
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

..u.~_----_._..__..~~--. --- --

Sample il:

S200009-0999

Method
EPA 200.2
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
-:0.02
-:0.5
-:0.02
-:0.04
-:0.02
-:0.02
-: 0.0005
-:0.2

Units
Of Measure

mg/
mglL
mglL
mglL
mg/
mg/
mglL
mg/

CustoQler Sample il

BMIO0092241-80 - CAD012D6MM1

Parameter
._____.____n..

Total Recoverable Metals - Acid
Arsenic- ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

-_.. ....-._------------_._~--
.._..... ____..". .....__n__

Method
EP A 200.2

EPA 200.8
EPA200.8
EP A 200.8

EP A 200.8

EPA 200.8
EPA200.8
EPA 245.1
EPA 200.8

Result

Completed
-:0.02
-:0.5
-:0.02
0.041
-:0.02
-:0.02
-: 0.0005
-:0.2

Units
Of Measure

Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/9/2000 9/22/2000
Detection

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed-------_.-
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/27/2000

Date Sampled Time Sampled Date Received
9/9/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Willam F. Pilsbury
President

mg/
mg/
mg/
mg/
mg/
mg/
mg/
mg/
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

Analyst
Kleinwort

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed-----
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/27/2000

-----_._-----.._- ._-_._..._..,~-_.._--- .-----_.._-

John Kobza, Ph.D.

John C. Seher
Managers



I Laboratory
Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NY 89431 Report: 36913

PO#:

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received

riWOO09-1000
BMIO0092241-81- CAD012DCMM1 9/9/2000 9/22/2000

Units Detection Date

r ------ Parameter Method Result Of Measure Limit Analyst Analyzed- ._-~---~._....
l~otal Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 9/27/2000
"Arsenic - ICP-MS EPA 200.8 0:0.02 mgI 0.02 Tretten 9/27/2000
Barum - ICP-MS EPA 200.8 0:0.5 mgI 0.5 Tretten 9/27/2000

r'::admum -ICP-MS EPA 200.8 0:0,02 mgI 0.02 Tretten 9/27/2000
Lihromium -ICP-MS EPA 200.8 0:0.04 mg/L 0.04 Tretten 9/27/2000
Silver - ICP-MS EP A 200.8 0:0.02 mgI 0.02 Tretten 9/27/2000

r;'_ead - ICP-MS
EP A 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000

L y1ercury - AA Cold Vapor EPA 245.1 0: 0.0005 mgI 0.0005 Kobza 10/2/2000
Selenium -ICP-MS EPA 200.8 0:0.2 mg/L 0.2 Tretten 9/27/2000

¡,
__.'~______".u_ ._

i

I "ample ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-L001 BMIO0092241-82 - CAD012EOMM1 9/9/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

~___._.._.___ _+..u__._.________________ -----
Total Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 9/27/2000

r~rs~niC -ICP-MS
EPA 200.8 0:0.02 mgI 0.02 Tretten 9/27/2000

;3anum - ICP-MS EPA 200.8 0:0.5 mgI 0.5 Tretten 9/27/2000,.-:?

Cadmum - ICP-MS EP A 200,8 0:0.02 mgI 0.02 Tretten 9/27/2000
's,Shromium - ICP-MS EPA 200.8 0:0.04 mgI 0.04 Tretten 9/27/2000

l;;iiver - ICP-MS
EP A 200.8 0:0.02 mgI 0.02 Tretten 9/27/2000

Lead -ICP-MS EP A 200.8 0:0.02 mgI 0.02 Tretten 9/27/2000

Mercur - AA Cold Vapor EPA 245.1 0: 0.0005 mgI 0.0005 Kobza 10/2/2000

lJ;~~~~~ -ICP-MS .
EPA 200.8 0:0.2 mg/L 0.2 Tretten 9/27/2000--------------~_._-----_._------

'I
~--

... William F. Pillsbury
President
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1135 Financial Blvd.
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John Kobza, Ph.D.

John C. Seher
Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NV 89431 Report: 36913

PO#:

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received
S200009-1002 BMIO0092241-83 - CAD012ECMM1 9/9/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed.__._------

Total Recoverable Metals - Acid EPA 200.2 Completed KleInwort 9/27/2000
Arsenic - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Barium - ICP-MS EPA 200.8 0:0.5 mg/ 0.5 Tretten 9/27/2000
Cadmium - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Chromium - ICP-MS EPA 200.8 0:0.04 mg/ 0.04 Tretten 9/27/2000
Silver - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Lead - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Mercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 10/2/2000
Selenium - ICP-MS EPA 200.8 0:0.2 mg/ 0.2 Tretten 9/29/2000

----------_..._.._-~------_._-_._--_..._. ,.

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-1003 BMIO0092241-84 - CAD012FOMM1 9/9/2000 9/22/2000
Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed----_._._------ --------

Total Recoverable Metals - Acid EP A 200.2 Completed KleInwort 9/27/2000
Arsenic - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Barium - ICP-MS EPA 200.8 0:0.5 mg/ 0.5 Tretten 9/27/2000
Cadmium - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Chromium - ICP-MS EP A 200.8 0:0.04 mg/ 0.04 Tretten 9/27/2000
Silver - ICP-MS EPA 200.8 .:.02 mg/ 0.02 Tretten 9/27/2000
Lead - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Mercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 10/2/2000
Selenium - ICP-MS EPA 200.8 0:0.2 mg/ 0.2 Tretten 9/29/2000

. . ... - --.._-----_._-
.-......_-.-----_.._- ..

Willam F. Pillsbury
President
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Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NV 89431

.§,ample ID:

1200009-1004
!

~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Result
Completed
0:0.02
0:0.5
0:0.02.
0:0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

Date: 10/16/2000

Client: ALP-855

Taken by: Client

Report: 36913

PO#:

Date Sampled Time Sampled Date Received

9/9/2000 9/22/2000

Units Detection Date
Of Measure Limit Analyst Analyzed

Kleinwort 9/27/2000
mg/L 0.02 Tretten 9/27/2000 "
mg/L 0.5 Tretten 9/27/2000
mg/L 0.02 Tretten 9/27/2000
mgI 0.04 Tretten 9/27/2000
mg/L 0.02 Tretten 9/27/2000
mgI 0.02 Tretten 9/27/2000
mg/L 0.0005 Kobza 10/2/2000
mg/L 0.2 Tretten 9/27/2000

Date Sampled Time Sampled Date Received

9/10/2000 9/22/2000

Units Detection Date
Of Measure Limit Analyst Analyzed

Kleinwort 9/27/2000
mgI 0.02 Tretten 9/27/2000
mg/L 0.5 Tretten 9/27/2000
mg/L 0.02 Tretten 9/27/2000
mgI 0.04 Tretten 9/27/2000
mg/L 0.02 Tretten 9/27/2000
mgI 0.02 Tretten 9/27/2000
mgI 0.0005 Kobza 10/2/2000
mgI 0.2 Tretten 9/27/2000

Customer Sample ID

BMI00092241-85 - CAD012F4MM1

Parameter

Ifotai-~~~o~~~~ble Metals - AcidArsemc - ICP-MS
Barium - ICP-MS

r:admum - ICP-MS
¡ -Chromium - ICP-MS
Silver - ICP-MS

'I"",ead - ICP-MSlv1ercury ~ AA Cold Vapor
. Selenium - ICP-MS

"íd:.C:C-::--'::C.:= -- --=====-~----
i

Lcample ID:

S200009- 1005

Method

EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Customer Sample ID
C

BMIO0092241-86 - CAD0130lM1

Parameter Method
------._-.--..__.-.
Total Recoverable Metals - Acid EPA 200.2

'r"\rsenic - ICP-MS EPA 200.8
:;i3arium - ICP-MS EPA 200.8l Cadmum - ICP-MS EPA 200.8
,,-Çhromium - ICP-MS EPA 200.8
i,silver - ICP-MS EPA 200.8
~Lead - ICP-MS EPA 200.8

..Jvlercury - AA Cold Vapor EPA 245.1

i;)eieniUm -I~~-~~=.::~:.==-=~P~ 200.8

r

Result
Completed
0:0.02
0:0.5
0:0.02
0:0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

Willam F. Pilsbury
President
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Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NY 89431 Report: 36913

PO#:

Sample ID: Customer Sample il Date Sampled Time Sampled Date Received
S200009-1006 BM100092241-87 - CAD0130FMM1 9/10/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed...._------

Total Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 9/27/2000
Arsenic - ICP-MS EPA 200.8 -:0.02 mg/L 0.02 Tretten 9/27/2000
Barum - ICP-MS EPA 200.8 -:0.5 mg/ 0.5 Tretten 9/27/2000
Cadmum - ICP-MS EPA 200.8 -:0.02 mg/ 0.02 Tretten 9/27/2000
Chromium - ICP-MS EP A 200.8 -:0.04 mg/ 0.04 Tretten 9/27/2000
Silver - ICP-MS EPA 200.8 -:0.02 mg/ 0.02 Tretten 9/27/2000
Lead - ICP-MS EPA 200.8 -:0.02 mglL 0.02 Tretten 9/27/2000
Mercury - AA Cold Vapor EPA 245.1 -: 0.0005 mg/L 0.0005 Kobza 10/2/2000
Selenium - ICP-MS EPA 200.8 -:0.2 mg/L 0.2 Tretten 9/27/2000
..-.-._"._-_._.. -~-------------_.---___0-
Sample ID: Customer Sample il Date Sampled Time Sampled Date Received
:;200009-1007 BM100092241-88 - CAD01312MM1 9/10/2000 9/22/2000,

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed__._._..... ._.. _..__._n________.._ ____...

Total Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 9/27/2000
Arsenic - ICP-MS EPA 200.8 -:0.02 mg/L 0.02 Tretten 9/27/2000
Banum - ICP-MS EPA 200.8 -:0.5 mg/ 0.5 Tretten 9/27/2000
Cadmum - ICP-MS EPA 200.8 -:0.02 mg/ 0.02 Tretten 9/27/2000
Chromium - ICP-MS EP A 200.8 -:0.04 mg/ 0.04 Tretten 9/27/2000
Silver - ICP-MS EPA 200.8 -:0.02 mg/ 0.02 Tretten 9/27/2000
Lead - ICP-MS EPA 200.8 -:0.02 mg/L 0.02 Tretten 9/27/2000
Mercury - AA Cold Vapor EPA 245.1 -: 0.0005 mg/L 0.0005 Kobza 10/2/2000
Selenium - ICP-MS EP A 200.8 -:0.2 mg/ 0.2 Tretten 9/29/2000

un.. c.____.__o_. . __'_~'_'__n ------- ._----._-----__0...__ n.__... __ _ _... ... . -_._----------- --_._-_..-.----. ._--_._....__.~---_...

Willam F. Pillsbury
President
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i

Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

"Sflmple il:

200009-1008

Laboratory
Analysis Report

Customer Sample il

BMIO009224 1-89 - CAD0131FMMI

Parameter_......_. --_.__._-._~._----_.~--
'otal Recoverable Metals - Acid

LArsenic - ICP-MS

Barium - ICP-MS
j~admium - ICP-MS
, ':hromIum - ICP-MS

Silver - ICP-MS
í ,ead - ICP-MS
I ilercury - AA Cold Vapor
Selenium - ICP-MS

" ""-'~----,

I,.ilmple il:

:;200009.1009

Method

EPA 200.2
EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA 245.1
EP A 200.8

Result

Completed
oeO.02

oeO.5

oeO.02

oeO.04

oeO.02

oeO.02

oe 0.0005
oeO.2

Units
Of Measure

mg/L
mg/
mg/
mg/
mg/
mg/L
mg/L
mg/L

Customer Sample il

BMI00092241-90 - CAD01322MMI

Parameter
Total Recoverable Metals - Acid

"r\rsenic - ICP-MS
\ -

!L3arium - ICP-MS
Cadmium - ICP-MS

l' ~hromium - ICP-MS
\~ilver - ICP-MS
,LLead - ICP-MS

.JÆercur - AA Cold Vapor

!';elenium - ICP-MSC.:;---

Method
EPA 200.2
EP A 200.8

EPA 200.8
EP A 200.8

EP A 200.8

EPA 200.8
EP A 200.8

EPA 245.1
EP A 200.8

Result
Completed
oeO.02

oeO.5

oeO.02

oeO.04

oeO.02

oeO.02

oe 0.0005
oeO.2

Units
Of Measure

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/1 0/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst
Kleinwort

Tretten
Trettèn
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed

9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/29/2000

Date Sampled Time Sampled Date Received
9/10/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Wiliam F. Pillsbury
President

mg/
mg/
mg/
mg/
mg/
mg/
mg/
mg/
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

Analyst

Kleinwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed

9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/27/2000

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample il:

S200009-1010

Laboratory
Analysis Report

Customer Sample ID

BMIO0092241-91 - CAD01325MMI

Parameter_.. --_.~-~-----
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmum - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Sample ID:

S200009-1 0 11

Method
EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
.:0.02
.:0.5
.:0.02
.:0.04
.:0.02
.:0.02
.: 0.0005
.:0.2

Units
Of Measure

mglL
mglL
mg/L
mglL
mglL
mg/L
mg/
mg/

Customer Sample il

BMIO0092241-92 - CAD0132BMMI

Parameter_____0___________
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

.-.----..... "...---_._--_._"____._.__ _ n_. __~_ ,______"__.__ ____n.~

Willam.F. Pilsbury
President

Method
EP A 200.2

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200,8
EPA 200.8
EPA 245.1
EP A 200.8

Result
Completed
.:0.02
.:0.5
.:0.02
.:0.04
.:0.02
.:0.02
.: 0.0005
.:0.2

Units
Of Measure

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/10/2000 9/22/2000
Detection

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed---------
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/27/2000

Date Sampled Time Sampled Date Received
9/10/2000 9/22/2000
Detection

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

mg/L
mglL
mg/L
mg/
mglL
mg/
mg/
mg/
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400

FAX (775) 857-2404
sem (Wsem-analytical.com

Date
Analyzed

9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/27/2000

John Kobza, Ph.D.

John C. Seher
Managers



I

Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample ID:
-y.~

200009-1012

Laboratory
Analysis Report

Customer Sample ID

BMIO0092241-93 - CAD0132EMM1

Parameter_._------
'otal Recoverable Metals- Acid

"Arsenic - ICP-MS
Barium - ICP-MS

P~admum - ICP-MS
L£hromium - ICP-MS

Silver - ICP-MS
f'\ead - ICP-MS

t,-1ercury - AA Cold Vapor
Selenium - ICP-MS

Method

EPA 200.2
EPA 200.8
EP A 200.8

EP A 200.8

EPA 200.8
EP A 200.8

EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
.:0.02
.:0.5
.:0.02
.:0.04
.:0.02
.:0.02
.: 0.0005
':0.2

Units
Of Measure

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

1011 6/2 000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/10/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinworth
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed

9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/29/2000

mg/L
mg/L
mg/L
mg/L
mg/
mg/
mg/
mg/L

r-'::"

I, iimple ID:
S200009-1013

Customer Sample ID

BMIO0092241-94 - CAD01331MMI

Parameter
Total Recoverable Metals - Acid

'jc'\rsenic - ICP-MS

't)arium - ICP-MS
Cadmium - ICP-MS

T-,Çhromium - ICP-MS
(,.ilver - ICP-MS
Ì"~.Lead - ICP-MS

Mercury - AA Cold Vapor
l':elenium - ICP-MS
~
~),- - - -':::_=:._,--,----,---

~. William F. Pillsbury
¡President
if;-~-,

Method
EPA 200.2
EPA 200.8
EPA 200.8
EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
.:0.02
.:0.5
.:0.02
.:0.04
.:0.02
.:0.02
.: 0.0005
.:0.2

Units
Of Measure

Date Sampled Time Sampled Date Received
911 0/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Date
Analyst Analyzed

-------_._--~.~.-. ._-~

Kleinwort 9/27/2000
Tretten 9/27/2000
Tretten 9/27/2000
Tretten 9/27/2000
Tretten 9/27/2000
Tretten 9/27/2000
Tretten 9/27/2000
Kobza 10/2/2000
Tretten 9/27/2000

mg/
mg/
mg/L
mg/L
mg/L
mg/L
mg/
mg/
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John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample il:

S200009-1 0 14

Laboratory
Analysis Report

Customer Sample il

BMI00092241-95 - CAD01334MM1

Parameter--- ---- ----_._~~---_._---~---
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmum - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercur - AA Cold Vapor

Selenium - ICP-MS

Sample il:

S200009-1015

Method
EPA 200.2
EP A 200.8

EPA 200.8
EP A 200.8

EPA 200.8
EP A 200.8

EPA200.8
EPA 245.1
EP A 200.8

Result

Completed
-c0.02
-cO. 5
-c0.02
-c0.04
-c0.02
-c0.02
-c 0.0005
-c0.2

Units
Of Measure

mglL
mglL
mgI
mgI
mglL
mgI
mglL
mglL

Customer Sample il

BMI00092241-96 - CAD01337MM1

Parameter._...-....._---._---_.-
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Willam F. Pilsbury
President

Method
EP A 200.2

EP A 200.8

EP A 200.8

EP A 200.8

EP A 200.8

EP A 200.8

EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
-c0.02
-c0.5
-c0.02
-cO. 04
-c0.02
-c0.02
-c 0.0005
-c0.2

Units
Of Measure

mgI
mgI
mglL
mgI
mgI
mgI
mgI
mgI

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/10/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

KleInwort
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed----.-0..
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/27/2000

Date Sampled Time Sampled Date Received
9/10/2000 9/22/2000
Detection

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst
KleInwort

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten
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1135 Financial Blvd.
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Date
Analyzed-~-----_.----
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/27/2000

John Kobza, Ph.D.

John C. Seher
Managers
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Laboratory
Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

if-', Sparks, NY 89431 Report: 36913

PO#:

Sample il: Customer Sample il Date Sampled Time Sampled Date Received
l--"',

200009-1153 BMIO0092241-74 - CAD012BFMM1-Total 9/9/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

" ...__._- -.--------- - ------_._---
'otal Recoverable Metals - Acid EPA 200.2 Completed KleInwort 9/29/2000 '

, ¡Arsenic _ ICP-MS EP A 200.8 0:0.02 mglL 0.02 Faulstich 10/2/2000
Barium - ICP-MS EP A 200.8 ..0.5 mgI 0.5 Faulstich 10/2/2000
~adium - ICP-MS EP A 200.8 ..0.02 mgI 0.02 Faulstich 10/2/2000

, :hromíur - ICP-MS EPA 200.8 0:0.04 mgI 0.04 Faulstich 10/2/2000
Silver - ICP-MS EP A 200.8 ..0.02 mglL 0.02 Tretten 10/2/2000

, -Jead - ICP-MS EP A 200.8 ..0.02 mg/L 0.02 Faulstich 10/2/2000
Æercury - AA Cold Vapor EPA 245.1 .. 0.0005 mgI 0.0005 Kobza 10/4/2000

Selenium - ICP-MS EPA 200,8 ..0.2 mglL 0.2 Faulstich 10/2/2000
f-"
--~-~

\

i
,ample ID: Customer Sample il Date Sampled Time Sampled Date Received

S200009-1154 BMIO0092241-74 - CAD012BFMMI-Dissolved 9/9/2000 9/22/2000
~' Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed----_.__._---_.. _ ~__________n~...._

Sample Filtrtion SEM - SOP Completed Tretten 10/2/2000
~'\.rsenic - ICP-MS EP A 200.8 0:0.02 mglL 0.02 Tretten I 0/2/2000 

U3arium - ICP-MS EP A 200.8 ..0.5 mgI 0.5 Faulstich 10/11/2000
, Cadmium - ICP-MS EPA 200.8 ..0.02 mgI 0.02 Tretten 10/2/2000

IfÇhromíum - ICP-MS EP A 200.8 ..0.04 mgI 0.04 Faulstich 10/11/2000
i)ilver - ICP-MS EPA 200.8 ..0.02 mgI 0.02 Tretten 10/2/2000
r"Lead - ICP-MS EPA 200.8 ..0.02 mgI 0.02 Tretten 10/2/2000

Mercury - AA Cold Vapor EPA 245.1 .. 0.0005 mgI 0.0005 Kobza 10/4/2000

r~~~~~:i - ICP-MS

EP A 200.8 ..0.2 mgI 0.2 Faulstich 10/11/2000----

ill _

,'-

rWillam F. Pilsbury
k,', President
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Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal Date: 10/16/2000

Client: ALP-855

255 Glendale A venue Suite 21 Taken by: Client

Sparks, NY 89431 Report: 36913

PO#:

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received
S200009-1I55 BMI00092241-75 - CADOI2C3MMI-Total 9/9/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed. - .-----._-_.- ----------.----- ------------------.

Total Recoverable Metals - Acid EPA 200.2 Completed KleInwort 9/29/2000
Arsenic - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Faulstich 10/2/2000
Barium - ICP-MS EPA 200.8 0:0.5 mg/L 0.5 Faulstich 10/2/2000
Cadmum - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Faulstich 10/2/2000
Chromium - ICP-MS EPA 200.8 0:0.04 mg/ 0.04 Faulstich 10/2/2000
Silver - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 10/2/2000
Lead - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Faulstich 10/2/2000
Mercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 10/4/2000
Selenium - ICP-MS EP A 200.8 0:0.2 mg/ 0.2 Faulstich 10/2/2000
-_.__._----.--------____.___.____n__.u .________

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received
S200009-1156 BMI00092241-75 - CADOl2C3MMI-Dissolved 9/9/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed---~---_... ..-

Sample Filtration SEM - SOP Completed Tretten 10/2/2000
Arsenic - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 10/2/2000
Barium - ICP-MS EPA 200.8 0:0.5 mg/ 0.5 Faulstich 10/11/2000
Cadmium - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 10/2/2000
Chromium - ICP-MS EPA 200.8 0:0.04 mg/ 0.04 Faulstich 10/11/2000
Silver - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 10/2/2000
Lead - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 10/2/2000
Mercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 10/4/2000
Selenium - ICP-MS EPA 200.8 0:0.2 mg/ 0.2 Faulstich 10/11/2000 '

William F. Pilsbury
President
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"

Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample il:
'f"

200009-1157

Laboratory
Analysis Report

Customer Sample il

BMIO0092241-29 - CAD0147DMM1-Dissolved

Parameterr
~ample Filtration
Arsenic - ICP-MS
Barium - ICP.MS

. f::admium - ICP-MS
j,::hromium - ICP-MS

Silver - ICP-MS
, Lead - ICP-MS

Mercury - AA Cold Vapor
Selenium - ICP-MS

Method
SEM - SOP
EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EP A 200.8

Result
Completed
-=0.02
-=0.5

-=0.02
-=0.04
-=0.02
-=0.02
-= 0.0005
-=0.2

Units
Of Measure

Sierra
Environmental
Monitoring, Inc.

Date:

Client:
Taken by:

Report:
PO#:

Dat~Jiampled

9~2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

10/16/2000

ALP-855

Client

36913

Time Sampled Date Received

9/22/2000

Date
Analyst Analyzed- -----_.. --- ---_.. -----------
Tretten 1012/2000
Tretten 1012/2000
Faulstich 10/11/2000
Tretten 1012/2000
Faulstich 10/11/2000
Tretten 1012/2000
Tretten 10/212000
Kobza 10/4/2000
Faulstich 10/11/2000

I ,ample il:

S200009-1158

mgI
mgI
mglL
mglL
mglL
mgI
mglL
mg/L

Customer Sample ID

BMIO0092241-44 - CAD014D4MM1-Dissolved

Parameter Method
Sample Filtration SEM - SOP

't''Arsenic - ICP-MS EP A 200.8
LiBarium - ICP-MS EP A 200.8
. Cadmium - ICP-MS EPA 200.8
f"Chromium - ICP-MS EPA 200.8
¡ Silver - ICP-MS EPA 200.8~âLead - ICP-MS EPA 200.8

Mercury - AA Cold Vapor EPA 245.1
If')
'I ,Selenium - ICP-MS EP A 200.8
f"-& - -- H ----~~..-=-=--==----==---

'f--'

i.o

Result
Completed
-=0.02
-=0.5

-=0.02
-=0.04
-=0.02
-=0.02

-= 0.0005
-=0.2

Units
Of Measure

Date, Sampled Time Sampled Date Received
9M2000 9/2212000. .
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Tretten
Tretten

Faulstich
Tretten

Faulstich
Tretten
Tretten
Kobza

Faulstich

Date
Analyzed-----_.~-
10/2/2000
10/212000

10/11/2000
10/2/2000

10/11/2000
10/2/2000
10/2/2000
10/4/2000

10/11/2000

mglL
mglL
mgI
mgI
mgI
mglL
mgI
mgI

Willam F. Pillsbury
President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400
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John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample ID:

S200009-ll59

Laboratory
Analysis Report

Customer Sample ID
BMIO0092241-45 - CAD014DBMMl-Dissolved

Parameter-.._._ . _u____.._
Sample Filtration
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method
SEM - SOP
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EP A 200.8

EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
-:0.02
-:0.5
-:0.02
-:0.04
-:0.02
-:0.02
-: 0.0005
-:0.2

Units
Of Measure

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:
Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Dat~~ampled Time Sampled Date Received
9(912000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

mglL
mg/L
mgI
mgI
mglL
mglL
mglL
mgI

Analyst

Tretten
Tretten

Faulstich
Tretten

Faulstich
Tretten
Tretten
Kobza

Faulstich

Sample ID:

S200009-1160

Customer Sample ID

BMIO0092241-59 - CAD01534MMl-Dissolved

Parameter
"_'. u_...___n

Sample Filtration
Arsenic - iCP-MS
Barium - ICP-MS
Cadmum - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercur - AA Cold Vapor

Selenium - ICP-MS

Method

SEM - SOP
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 245.1
EPA 200.8

Result

Completed
-:0.05
-:0.5
-:0.02
-:0.04
-:0.02
-:0.02
-: 0.0005
-:0.2

Units
Of Measure

Date Sampled
1'5

9lM2000 ,
Detection .

Limit

0.05
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

mg/L
mgI
mgI
mgI
mgI
mgI
mgI
mgI

Willam F. Pilsbury
President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

Date
Analyzed
____.._ ___om_-

10/2/2000
10/2/2000

10/11/2000
10/2/2000
10/11/2000
10/2/2000
10/2/2000
10/4/2000

10/11/2000

Time Sampled Date Received
9/22/2000

Date
Analyzed

- ..- -.------_._-". -_._----
10/2/2000
10/5/2000

10/11/2000
10/2/2000 .
10/11/2000
10/2/2000
10/2/2000
10/4/2000
10/11/2000 j

Analyst

Tretten
Tretten

Faulstich
Tretten

Faulstich
Tretten
Tretten
Kobza

Faulstich

John Kobza, Ph.D.

John C. Seher
Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: 10/16/2000

1t~':~ Client: ALP-855

255 Glendale Avenue Suite 21
Taken by: Client

Sparks, NY 89431
Report: 36913

PO#:

S~mple ID: Customer Sample ID Date Sampled Time Sampled Date Received
if,-'"

~00009-0932 BMIO0092241-11 - CAD01405MM1 9/12/2000 9/22/2000

Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed
._-~~_..__.. --_.-- -- .---.--_...

'otal Recoverable Metals - Acid EPA 200.2 Completed KleInwort 9/26/2000
) Arsenic - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Lambert 9/26/2000
Barium - ICP-MS EPA 200.8 ..0.5 mg/ 0.5 Lambert 9/26/2000

,- :admium - ICP-MS EP A 200.8 ..0.02 mg/ 0,02 Lambert 9/26/2000

I ;hromium - ICP-MS EP A 200.8 0.06 mg/ 0.04 Lambert 9/26/2000
Silver - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Lambert 9/26/2000

\ T,ead - ICP-MS EPA 200.8 0.025 mg/L 0.02 Lambert 9/26/2000
ltlercur -AA Cold Vapor EPA 245.1 .. 0.0005 mg/ 0.0005 Kobza 9/28/2000
Selenium - ICP-MS EPA 200.8 ..0.2 mg/ 0.2 Lambert 9/26/2000
-'~--- ---- _._---~._~.-_.- -_._-_.._-- -- ----_..------

"

.! cimple ID: Customer Sample ID Date Sampled Time Sampled Date Received

'S200009-0933 BMIO0092241-12 - CAD01408MMI 9/12/2000 9/22/2000
If--' Units Detection Date\

Parameter Method Result Of Measure Limit Analyst Analyzed------ -----~-~--- _.. u__u__u. __...

Total Recoverable Metals - Acid EP A 200.2 Completed K1einwort 9/26/2000
i'Arsenic - ICP-MS EP A 200.8 ..0.02 mg/ 0.02 Lambert 9/26/2000
i~arium - ICP-MS EPA 200.8 ..0.5 mg/ 0.5 Lambert 9/26/2000
rCadmum - ICP-MS EPA 200.8 ..0.02 mg/L 0.02 Lambert 9/26/2000

~fhromium - ICP-MS EP A 200.8 0.058 mg/ 0.04 Lambert 9/26/2000
'..';ilver - ICP-MS EP A 200.8 ..0.02 mg/ 0.02 Lambert 9/26/2000

htead - ICP-MS EP A 200.8 0.024 mg/ 0.02 Lambert 9/26/2000
Mercury - AA Cold Vapor EPA 245.1 .. 0.0005 mg/ 0.0005 Kobza 9/28/2000

r!;elenium - ICP-MS EPA 200.8 ..0.2 mg/ 0.2 Lambert 9/26/2000I,,
tJ_cc:_:

.._----------- _______mu"-.--~-_..__.
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Willam F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
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John Kobza, Ph.D.

John C. Seher
Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: 10/16/2000

Client: ALP-855

255 Glendale A venue Suite 21
Taken by: Client

Sparks, NY 89431
Report: 36913

PO#:

Sample ID: Customer Sample il Date Sampled Time Sampled Date Received

S200009-0934 BMI00092241-13 - CADO 140BMM 1 9/12/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

Total Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 9/26/2000
Arsenic - ICP-MS EP A 200.8 0.027 mg/ 0.02 Lambert 9/26/2000
Barium - ICP-MS EPA 200.8 .:0.5 mg/ 0.5 Lambert 9/26/2000
Cadmum - ICP-MS EPA 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000
Chromium - ICP-MS EPA 200.8 0.057 mg/ 0.04 Lambert 9/26/2000
Silver - ICP-MS EPA 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000
Lead - ICP-MS EPA 200.8 0.024 mg/ 0.02 Lambert 9/26/2000
Mercury - AA Cold Vapor EPA 245.1 .: 0.0005 mg/L 0.0005 Kobza 9/28/2000
Selenium - ICP-MS EPA 200.8 .:0.2 mg/L 0.2 Lambert 9/26/2000

. ------"
___._.._ m._______.____..

Sample ID: Customer Sample il Date Sampled Time Sampled Date Received

5200009-0935 BMIO0092241-14 - CAD01416MM1 9/12/2000 9/22/2000
,

Units Detection '. Date

Parameter Method Result Of Measure Limit Analyst Analyzed
----------- - ._-------_...-..-.__._-_.._..

Total Recoverable Metals - Acid EP A 200.2 Completed K1einwort 9/26/2000
Arsenic - ICP-MS EP A 200.8 0.024 ing/ 0.02 Lambert 9/26/2000

, (

Barium - ICP-MS EP A 200.8 .:0.5 mg/ 0.5 Lambert 9/26/2000 i

Cadmium - ICP-MS EP A 200.8 .:0.02 mg/L 0.02 Lambert 9/26/2000
Chromium - ICP-MS EPA 200.8 0.058 mg/ 0.04 Lambert 9/26/2000
Silver - ICP-MS EPA 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000
Lead - ICP-MS EPA 200.8 0.024 mg/ 0.02 Lambert 9/26/2000
Mercury - AA Cold Vapor EPA 245.1 .: 0.0005 mg/ 0.0005 Kobza 9/28/2000
Selenium - ICP-MS EPA 200.8 .:0.2 mg/ 0.2 Lambert 9/26/2000
-_.- -----._-_. .__..__.._-_....- ------,-----._--
......_---_.._...__. ---_....._.-._-----_.

Page 7 of 52

Willam F. Pilsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



1

Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 8943 i

~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

"~~mple ID:

(W0009-0936
L.-:

Customer Sample ID

BMIO0092241-15 - CAD01419MMI

_,. Parameter
¡'otal Recoverable Metals - Acid
LArsenic - ICP-MS

Barium - ICP-MS
r'~admium - ICP-MS

L~hromium - ICP-MS
Silver - ICP-MS

'-'~ead - ICP-MS

¡ flercury - AA Cold Vapor
Selenium - ICP-MS

r:am~l~ ID:

3200009-0937

Method

EP A 200.2

EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EP A 200.8

Result

Completed
.:0.02
.:0.5
.:0.02
0.061
.:0.02
0.024
.: 0.0005
.:0.2

Customer Sample ID

BMIO0092241-16 - CAD0141CMM1

Parameter_._---~.
Total Recoverable Metals - Acid

'f'\rsenIc - ICP-MS
¡ 3arium - ICP-MS
"'...J.

. Cadmium - ICP-MS

"f:Çhromium - ICP-MS
i' d~ilver - ICP-MS
)'Lead - ICP-MS

. Mercur - AA Cold Vapor

l~;:~~~~~~~~~-----

Method
EPA 200.2
EP A 200.8

EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA200.8
EPA 245.1
EP A 200.8

Result

Completed
.:0.02
.:0.5
.:0.02
0.059
.:0.02
0.024
.: 0.0005
.:0.2

Date:

Client:
Taken by:

Report:
PO#:

Date Sampled

9/12/2000

Units Detection
Of Measure Limit

mg/ 0,02
mg/L 0.5
mg/L 0.02
mg/ 0.04
mg/L 0.02
mg/ 0.02
mg/ 0.0005
mg/L 0.2

Date Sampled

9/12/2000

Units Detection
Of Measure Limit

mg/ 0.02
mg/ 0.5
mg/ 0.02
mg/L 0.04
mg/L 0.02
mg/ 0.02
mg/L 0.0005
mg/ 0.2

10/16/2000

ALP-855

Client

36913

Time Sampled Date Received

9/22/2000

Date
Analyst Analyzed

Kleinwort 9/26/2000
Lambert 9/26/2000
Lambert 9/26/2000
Lambert 9/26/2000
Lambert 9/26/2000
Lambert 9/26/2000
Lambert 9/26/2000
Kobza 9/28/2000

Lambert 9/26/2000
_.---_.._-_..__..---_._-"'_..

Time Sampled Date Received

9/22/2000

Date
Analyst Analyzed

------_.._---.-
Kleinwort 9/26/2000

Lambert 9/26/2000
Lambert 9/26/2000
Lambert 9/26/2000
Lambert 9/26/2000
Lambert 9/26/2000
Lambert 9/26/2000
Kobza 9/28/2000

Lambert 9/26/2000
.__._----_._....._--_...._._--

'¡ Willam F. Pillsbury

i President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (n5) 857-2404

sem ~sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21
Taken by: Client

Sparks, NV 8943 i
Report: 36913

PO#:

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0942 BMIO0092241-21 - CAD0142BMM1 9/12/2000 9/22/2000

Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed
----_._-_._--._.

Total Recoverable Metals - Acid EP A 200.2 Completed Klemwort 9/26/2000
Arsenic - ICP-MS EPA 200.8 .c0.02 mg/L 0.02 Lambert 9/26/2000
Barium - ICP-MS EP A 200.8 .c0.5 mg/L 0.5 Lambert 9/26/2000
Cadmium - ICP-MS EPA 200.8 .c0.02 mg/L 0.02 Lambert 9/26/2000 ,

Chromium - ICP-MS EPA 200.8 0.056 mg/ 0.04 Lambert 9/26/2000

PI

Silver - ICP-MS EP A 200.8 .c0.02 mg/L 0.02 Lambert 9/26/2000
Lead - ICP-MS EPA 200.8 0.024 mg/ 0.02 Lambert 9/26/2000 (

Mercury - AA Cold Vapor EPA 245.1 .c 0.0005 mg/L 0.0005 Kobza 9/28/2000
' ISelenium - ICP-MS EPA 200.8 .c0.2 mg/ 0.2 Lambert 9/26/2000

_._----~-
~ample ID: Customer Sample ID Date Sampled Time Sampled Date Received I :¡

~200009-0943 BMIO0092241-22 - CADOl42EMM1 9/12/2000 9/22/2000 '
,

Units Detection " Date
Parameter Method Result Of Measure Limit Analyst Analyzed

------_.- -_._---- .___m___. ___ ______. __ .u.__.__

Total Recoverable Metals - Acid EP A 200.2 Completed Klemwort 9/26/2000
Arsenic - ICP-MS . EPA 200.8 .c0.02 mg/ 0.02 Lambert 9/26/2000 \
Barium - ICP-MS EPA 200.8 .c0.5 mg/ 0.5 Lambert 9/26/2000 i

Cadmium - ICP-MS EPA 200.8 .c0.02 mg/L 0.02 Lambert 9/26/2000 "' \

Chromium - ICP-MS EP A 200.8 0.057 mg/ 0.04 Lambert 9/26/2000
(

Silver - ICP-MS EP A 200.8 .c0.02 mg/ 0.02 Lambert 9/26/2000
I'I

Lead - ICP-MS EPA 200.8 0.024 mg/ 0.02 Lambert 9/26/2000
Mercury - AA Cold Vapor EPA 245.1 .c 0.0005 mg/ 0.0005 Kobza 9/29/2000
Selenium - ICP-MS EPA200.8 .c0.2 mg/ 0.2 Lambert 9/26/2000

. - ~ f

. ..__n ... ._ _n___-------_._----- ."---_.----

¡
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Willam F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem"analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Laboratory
Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: i Oil 6/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NY 89431 Report: 36913

PO#:

'f~~mple ID:
Customer Sample ID Date Sampled Time Sampled Date Received

i~00009-0944 BMIO0092241-23 - CAD01436MMl 91l2/2000 9/22/2000
t~3 Units Detection Date
¡y , Parameter Method Result Of Measure Limit Analyst Analyzed

L 'otal Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 9/26/2000
£Arsenic - lCP-MS EPA 200.8 0.028 mg/L 0.02 Lambert 9/26/2000
Barium - ICP-MS EPA 200.8 .:0.5 mg/L 0.5 Lambert 9/26/2000

r';admium - ICP-MS EPA 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000
L;;hromium - ICP-MS EPA 200.8 0.058 mg/L 0.04 Lambert 9/26/2000
Silver - ICP-MS EPA 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000

r';ead - ICP-MS EPA 200.8 0.024 mg/L 0.02 Lambert 9/26/2000

! Jercur - AA Cold Vapor EPA 245.1 .: 0.0005 mg/ 0.0005 Kobza 9/29/2000
1 Selenium _ ICP-MS

EP A 200.8 .:0.2 mg/ 0.2 Lambert 9/26/2000
-------"--- --_._- -_. ...-

'1-..---....---------- .-.----...._---_._.-- -----

~

Limple ID: Customer Sample ID Date Sampled Time Sampled Date Received

,200009-0945 BMIO0092241-24 ~ CADOl439MMl 9/12/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

-_.__...._----_..
Total Recoverable Metals - Acid EPA200.2 Completed Kleinwort 9/26/2000

'f\rsenic - ICP-MS EP A 200.8 0.026 mg/ 0.02 Lambert 9/26/2000

barum - ICP-MS EPA 200.8 .:0.5 mg/ 0.5 Lambert 9/26/2000
Cadmium - ICP-MS EPA 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000

,£;hromium - ICP-MS EPA 200.8 0.056 mg/ 0.04 Lambert 9/26/2000

t,:ilver - ICP-MS
EP A 200.8 .:0.02 mg/L 0.02 Lambert 9/26/2000

"'Lead - ICP-MS EP A 200.8 0.024 mg/ 0.02 Lambert 9/26/2000
\1ercur - AA Cold Vapor EPA 245.1 .: 0.0005 mg/ 0.0005 Kobza 9/29/2000

l;;elenium - ICP-MS EP A 200.8 .:0.2 mg/ 0.2 Lambert 9/26/2000
L==c ----._--- ._--._._._~._--_.

_ ___________n ___ m ..___..._

í
¡
¡l

l.
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Willam F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (q sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



.~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical
Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21
Taken by: Client

Sparks, NY 89431
Report: 36913

PO#:

Sample ID: Customer Sample il Date Sampled Time Sampled Date Received

S200009-0946 BMI00092241-25 - CADOl43CMMl 9/12/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

Total Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 9/26/2000
Arsenic - ICP-MS EP A 200.8 .:0.02 mg/L 0.02 Lambert 9/26/2000
Barium - ICP-MS EP A 200.8 .:0.5 mg/L 0.5 Lambert 9/26/2000
Cadmium - ICP-MS EPA 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000
Chromium - ICP-MS EP A 200.8 0.047 mg/ 0.04 Lambert 9/26/2000
Silver - ICP-MS EPA 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000
Lead - ICP-MS EPA 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000
Mercury - AA Cold Vapor EPA 245.1 .: 0.0005 mg/ 0.0005 Kobza 9/29/2000
Selenium - ICP-MS EPA 200.8 .:0.2 mg/ 0.2 Lambert 9/26/2000

__________n ___... .._. --_...._-_._._. ---------_.._-- ---_.__..._--

Sample ID: Customer Sample il Date Sampled Time Sampled Date Received

S200009-0947 BMIO0092241-26 - CAD01469MM1 9/14/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

. -._----._-------._---- _.._.-------------_. ---_.._----_._---
Total Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 9/26/2000
Arsenic - ICP-MS EPA 200.8 .:0.02 mg/L 0.02 Lambert 9/26/2000
Barium - ICP-MS EP A 200.8 .:0.5 mg/ 0.5 Lambert 9/26/2000
Cadmium - ICP-MS EPA 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000
Chromium - ICP-MS EPA 200.8 0.048 mg/ 0.04 Lambert 9/26/2000
Silver - ICP-MS EP A 200.8 .:0.02 mg/ 0.02 Lambert 9/26/2000
Lead - ICP-MS EPA 200.8 .:0.02 mg/L 0.02 Lambert 9/26/2000
Mercury - AA Cold Vapor EPA 245.1 .: 0.0005 mg/L 0.0005 Kobza 9/29/2000
Selenium - ICP-MS EP A 200.8 .:0.2 mg/ 0.2 Lambert 9/26/2000

.______ .u._.._..._._.__.. ____ _________ _n_ __.. __n_.____. -_......._------ --- ------ - -'. --------- -~.----
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Willam F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (n5) 857-2404
sem ~ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NV 89431

Laboratory
Analysis Report

_~Jimple ID:

i 100009-0948

Customer Sample ID

BMIO0092241-27 - CAD0146CMM1

r Parameter
I ------ ---------~--------------
'~otal Recoverable Metals - Acid
i-Arsenic - ICP-MS

,-¡arium - ICP-MS

i . :admum - ICP-MS
,¿hromium - ICP-MS

Silver - ICP-MS
¡ ~ead -- ICP-MS
~.Æercury - AA Cold Vapor

Selenium - ICP-MS

Method

EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EP A 200.8

EPA 245.1
EPA 200.8

Result

Completed
-:0.02
-:0.5
-:0.02
0.047
-:0.02
0:0.02
0: 0.0005
0:0.2

Units
Of Measure

mg/L
mg/
mg/L
mg/L
mg/L
mg/
mg/
mg/

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/14/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst
Kleinwort

Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Date
Analyzed

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000

i

L:ampie ID:

8200009-0949

Customer Sample ID

BMI00092241-28 - CAD0146FMM1

Parameter Method._--~-_.__._------~--
Total Recoverable Metals - Acid EPA 200.2

Y::-:I\rsenic - ICP-MS EPA 200.8
LBarium - ICP-MS EPA 200.8
Cadmium - ICP-MS EPA 200.8

- "'-Chromium - ICP-MS EPA 200.8
t~silver - ICP-MS EP A 200.8Lead - ICP-MS EP A 200.8
",Mercury - AA Cold Vapor EPA 245.1
"I :i_¡;Selenium - ICP-MS EPA 200.8
t.~.,~... -....._..-.. -- .-----.----------.------.--~-.-----------

1-
i

l.-

William F. Pillsbury
President

Result

Completed
0:0.02

-:0.5
-:0.02
0.048
0:0.02
0:0.02
0: 0.0005
0:0.2

Units
Of Measure

mg/
mg/
mg/
mg/
mg/
mg/L
mg/
mg/L

------

Date Sampled Time Sampled Date Received
9/14/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Page 14 of 52

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

Date
Analyzed

-----_._--
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NV 89431

Sample ID:

S200009-0950

Laboratory
Analysis Report

Customer Sample ID

BMIO0092241-29 - CAD0147DMMI

Parameter.. .-----_. --.-~-~-----------
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmum - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method

EP A 200.2

EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
000.02

000.5

000.02

0.055
000,02

000.02

00 0.0005

000.2

Units
Of Measure

Detection
Limit

mg/L
mg/
mg/
mg/L
mg/
mg/
mg/L
mg/

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/14/2000 9/22/2000

Date
Analyzed--"-"--
9/26/2000
9/26/2000
9/26/2000
9/26/2000 ,(

9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst
._____u..

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Sample ID:

3200009-0951

Customer Sample ID

BMI00092241-30 - CAD01480MM1

Parameter._._... --.-~-- --.--." ---~-------
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method
EPA 200.2
EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EP A 200.8

EPA200.8
EPA 245.1
EP A 200.8

Result
Completed
000.02

000.5

000.02

0.057
':0.02
000.02

00 0.0005

000.2

Units
Of Measure

mg/
mg/
mg/
mg/
mg/
mg/
mg/
mg/

'.. ,_ _____________.______.___u_ __on.. .u ._..__._..___ _._.n_ _______ .____n____

Date Sampled Time Sampled Date Received
9/14/2000 9/22/2000
Detection

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

William F. Pilsbury
President

Date
Analyzed

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical
Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21
Taken by: Client

Sparks, NY 89431
Report: 36913

PO#:

~ì,ample ID: Customer Sample ID Date Sampled Time Sampled Date Received

ltoOO09-0952 BMIO0092241-31 - CAD01483MMl 9/14/2000 9/22/2000
\.,

Units Detection Date
, ' Parameter Method Result Of Measure Limit Analyst Analyzed
¡

_______ .._.... .._n _.~_..._______._..______

'1 "otal Recoverable Metals - Acid
EPA 200.2 Completed Kleinwort 9/26/2000

Àrsenic - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Lambert 9/26/2000

rJ?arium - ICP-MS EPA 200.8 ..0.5 mg/L 0.5 Lambert 9/26/2000
¡:admum - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Lambert 9/26/2000

¡ ¿bromIum - ICP-MS EPA 200.8 0.057 mg/ 0.04 Lambert 9/26/2000

Silver - ICP-MS EPA 200.8 ..0.02 mg/L 0.02 Lambert 9/26/2000
\ ,ead - ICP-MS EPA 200.8 ..0.02 mg/L 0.02 Lambert 9/26/2000
i

~. . ,1ercury - AA Cold Vapor EPA 245.1 .. 0.0005 mg/L 0.0005 Kobza 9/29/2000

Selenium - ICP-MS EPA 200.8 ..0.2 mg/L 0.2 Lambert 9/26/2000

~.- -':=:-:-:- ----_._--_.....

Limpie ID: Customer Sample ID Date Sampled Time Sampled Date Received

;200009-0953 BMIO0092241-32 - CAD01486MMI 9/14/2000 9/22/2000

Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed
.. ..._----------~.

Total Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 9/26/2000

t\rsenic - ICP-MS EPA 200.8 0.026 mg/L 0.02 Lambert 9/26/2000

Lßarium - ICP-MS EPA 200.8 ..0.5 mg/ 0.5 Lambert 9/26/2000

Cadmium - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Lambert 9/26/2000

rlbromium - ICP-MS

EP A 200.8 0.056 mg/ 0.04 Lambert 9/26/2000

i ;ilver - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Lambert 9/26/2000
)-'Lead - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Lambert 9/26/2000

,- tvercury - AA Cold Vapor EPA 245.1 .. 0.0005 mg/ 0.0005 Kobza 9/29/2000

! :;elenium - ICP-MS
EP A 200.8 ..0.2 mg/ 0.2 Lambert 9/26/2000

~~.:-'
--'-----"-_._~.-'..---' .

\
í
I
L_~
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r;Willam F. Pilsbury
i,~; President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400

FAX (n5) 857-2404

sem (g sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NV 89431

Sample ID:

S200009-0954

Laboratory
Analysis Report

Customer Sample ID

BMIO0092241-33 - CAD01489MMI

Parameter. ----~-~~----_._---
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

,ample il:

)200009-0955

Method

EPA 200.2
EPA 200.8
EPA 200.8
EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result
Completed
0.02
..0.5
..0.02
0.056
..0.02
..0.02
.. 0.0005
..0.2

Units
Of Measure

mg/
mg/
mg/L
mg/L
mg/
mg/
mg/L
mg/

Customer Sample il

BMIO0092241-34 - CAD0148CMMI

Parameter- --_.--_._--~--
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmum - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS .

Willam F. Pillsbury
President

Method

EP A 200.2

EP A 200.8

EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
0.036
..0.5
..0.02
0.052
..0.02
..0.02
.. 0.0005
..0.2

Units
Of Measure

mg/
mg/
mg/L
mg/
mg/
mg/
mg/
mg/

Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/14/2000 9/22/2000
Detection

Limit

0.02
0.5

0;02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Date
Analyzed--"---.._----_.
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000

Date Sampled Time Sampled Date Received,
9/14/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Page 17 of 52

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (g sem-analvical.com

Date
Analyzed

._-_._.._-_.._--
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NV 89431

Laboratory
Analysis Report

('~mple ID:
1 !O0009-0956
\

Customer Sample ID

BMI00092241-35 - CAD0148FMM1

ì Parameter

! .\;t~-iR~~~verable Metals - Acid
Arsenic - ICP-MS

~-J~arium - ICP-MS

f,~admium - ICP-MS
l¿hromium - ICP-MS

Silver - ICP-MS

r,ead - ICP-MS
l.ylercury - AA Cold Vapor

Selenium - ICP-MS

f---Lc:-u -- ----:_:c:c_c::::=__n __~ .
LJlmple ID:

,200009-0957

Method

EP A 200.2

EP A 200.8

EPA 200.8
EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
0:0.02
0:0.5
0:0.02

0.049
0:0.02
0:0.02
0: 0.0005
0:0.2

Units
Of Measure

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mgI

Customer Sample ID

BMIO0092241-36 - CAD01492MM1

Parameter----------
Total Recoverable Metals - Acid

f'1\rsenic - lCP-MS
,I,
LBarium - ICP-MS

Cadmum - ICP-MS

r...."...~hromium - ICP-MS
~ ßilver - ICP-MS
¿Lead"" ICP-MS

rl'ercury - AA Cold Vaporr,elenium - ICP-MSiii - ., -..--..--------.-.------.-

~
i

L

if

i. Willam F. Pilsbury
( President
.r

Method

EP A 200.2

EP A 200.8

EP A 200.8

EPA 200.8
EP A 200.8

EP A 200.8

EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
0:0.02
0:0.5
0:0.02

0.056
0:0.02
0:0.02
0: 0.0005
0:0.2

Units
Of Measure

mg/L
mgI
mgI
mg/L
mgI
mgI
mg/L
mgI

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/14/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Date
Analyzed

--,,----- ---- -~---_.._..
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000

Date Sampled Time Sampled Date Received
9/14/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst
Kleinwort

Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

Date
Analyzed

-- -_.._---_.-----_..._-_._--

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample il:

~200009-0958

Laboratory
Analysis Report

Customer Sample il

BMlO0092241-37 - CAD01495MMI

Parameter.--_._-._----_._----_._----_._--
Total Recoverable Metals - Acid
Arsenic - lCP-MS
Barum - lCP-MS
Cadmum - lCP-MS
Chromium - lCP-MS
Silver - lCP-MS
Lead - lCP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method
EPA 200.2
EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
.:0.02
.:0.5
.:0.02
0.053
.:0.02
.:0.02
.: 0.0005
.:0.2

Units
Of Measure

mg/L
mg/
mg/
mg/L
mg/
mg/L
mg/
mg/

~ample il:

)200009-0959

Customer Sample il

BMlO0092241-38 - CAD0149DMMI

Parameter._--------_._-~---_._...
Total Recoverable Metals - Acid
Arsenic - lCP-MS
Barium - ICP-MS
Cadmium - lCP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercur - AA Cold Vapor

Selenium - ICP-MS

Method

EPA 200.2
EP A 200.8

EP A 200.8

EPA 200.8
EP A 200.8

EPA 200.8
EP A 200.8

EPA 245.1
EP A 200.8

Result
Completed
0.022
.:0.5
.:0.02
0.052
.:0.02
.:0.02
.: 0.0005
.:0.2

Units
Of Measure

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:
Taken by:

Report:
PO#:

Date Sampled

9/14/2000

Detection
Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Date Sampled

9/14/2000 ~

Detection
Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

10/16/2000

ALP-855

Client

36913

Time Sampled

Analyst
KleInwort

Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Time Sampled

Analyst

KleInwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

(
¡

I

. I

Date Received

9/22/2000

Date
Analyzed

_ ___._ ____"__" _ "___n__

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000

I

mg/
mg/
mg/L
mg/
mg/
mg/
mg/
mg/L

Date Received

9/22/2000

Date
Analyzed----~----
9/26/2000
9/26/2000 ,i

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000

Wiliam F. Pilsbury
President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (i sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



'f'ê
i
i,

Alpha Analytcal

255 Glendale Avenue Suite 2 i

Sparks, NV 8943 i

~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Simple il:
~:

. ¡ '00009-0960

Customer Sample ID

BMIO0092241-39 - CADOl4AOMM1

r Parameter
¡ ....___~.u_________

Lptal Recoverable Metals - Acid
Arsenic - ICP-MS

raarium - ICP-MS
'~admium - ICP-MS
(::hromium - ICP-MS
Silver - ICP-MS

Tead - ICP-MS
i

L Jercury - AA Cold Vapor
Selenium - ICP-MS

Method

EPA 200.2
EPA 200.8
EPA 200.8
EPA 200,8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
-:0.02
-:0.5
-:0.02
0.052
-:0.02
-:0.02
-: 0.0005
-:0.2

Date: 10/16/2000

Client: ALP-855

Taken by: Client

Report: 36913

PO#:

Date Sampled Time Sampled Date Received

9/14/2000 9/22/2000

Units Detection Date
Of Measure Limit Analyst Analyzed

Kleinwort 9/26/2000
mg/ 0.02 Lambert 9/26/2000
mg/L 0.5 Lambert 9/26/2000
mg/ 0.02 Lambert 9/26/2000
mg/ 0.04 Lambert 9/26/2000
mg/ 0,02 Lambert 9/26/2000
mg/L 0.02 Lambert 9/26/2000
mg/ 0.0005 Kobza 9/29/2000
mg/ 0.2 Lambert 9/26/2000

Date Sampled Time Sampled Date Received

9/14/2000 9/22/2000

Units Detection Date
Of Measure Limit Analyst Analyzed

.._-_._-_._-~-----_._-_.- ..
KleInwort 9/26/2000

mg/L 0.02 Lambert 9/26/2000
mg/L 0.5 Lambert 9/26/2000
mg/ 0.02 Lambert 9/26/2000
mg/L 0.04 Lambert 9/26/2000
mg/ 0.02 Lambert 9/26/2000
mg/ 0.02 Lambert 9/26/2000
mg/ 0.0005 Kobza 9/29/2000
mg/ 0.2 Lambert 9/26/2000

,- -. -~---_.-
~ ---_....

Liimpie in:

5200009-0961,

Customer Sample il

BMIO0092241-40 - CADOl4A3MM1

Parameter--_.__.._-"
Total Recoverable Metals - Acid

F'
. ! \.rsenic - ICP-MS
tJarium - ICP-MS

Cadmium - ICP-MS
"-ihromium - ICP~MS
fiiilver - ICP-MS~)
. Lead - ICP-MS

'f. lercury - AA Cold Vapor
¡ 3elenium - ICP-MS. tj____m ."

Willam F. Pilsbury
President

Method

EP A 200.2

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
-:0.02
-:0.5
-:0.02
0.049
-:0.02
-:0.02
-: 0.0005
-:0.2
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400

FAX (n5) 857-2404
sem (! sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NV 89431

Laboratory
Analysis Report

Sample ID:

S200009-0962

Customer Sample ID

BMI00092241-41 - CAD014BFMM1

Parameter
--_.-._-_.---~.._--_.__._-_._.._-,--_. -

Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method

EP A 200.2

EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 245.1
EPA 200.8

Result

Completed
0.029
.00.5
.00.02

0.051
.00.02
.00.02
.0 0.0005
.00.2

Units
Of Measure

mg/L
mg/L
mg/L
mg/L
mg/
mg/
mg/
mg/

Sample ID:

S200009-0963

Customer Sample ID

BMI00092241-42 - CAD014C2MM1

Parameter
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method

EP A 200.2

EPA 200.8
EP A 200.8

EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
.00.02
.00.5
.00.02

0.052
.00.02
.00.02
.0 0.0005
.00.2

Units
Of Measure

~
Sierra
Environ mental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/15/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

K1einwort
Lambert
Lambèrt
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Date
Analyzed

9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000

Date Sampled Time Sampled Date Received;
9/15/2000 9/22/2000
Detection

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Willam F. Pilsbury
President

mg/L
mg/
mg/L
mg/
mg/
mg/
mg/
mg/L

Page 21 of 52

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400
FAX (n5) 857-2404
sem ~ sem-analytical.com

Analyst

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Date
Analyzed---------_..._-_..
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/26/2000
9/29/2000
9/26/2000
--------J

John Kobza, Ph.D.

JohnC. Seher
Managers



Laboratory
Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NY 89431 Report: 36913

PO#:

?ample ID: Customer Sample ID Date Sampled Time Sampled Date Received

j:00009-0964 BMIO0092241-43 - CAD014C5MM1 9/15/2000 9/22/2000
i

Units Detection Date

l Parameter Method Result Of Measure Limit Analyst Analyzed
.~ ---~-_.- .. -_.__.... ._-_.._._._-

i
otal Recoverable Metals - Acid EP A 200.2 Completed KleInwort 9/26/2000

. Arsenic. ICP-MS EP A 200.8 0:0.02 mg/L 0.02 Lambert 9/27/2000
_Barium - ICP-MS EPA 200.8 0:0.5 mg/L 0.5 Lambert 9/27/2000
l:admium - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Lambert 9/27/2000
\";hromium - ICP-MS EP A 200.8 0.056 mg/L 0.04 Lambert 9/27/2000
Silver - ICP-MS EP A 200.8 0:0.02 mgI 0.02 Lambert 9/27/2000

ead - ICP-MS EP A 200.8 0:0.02 mg/L 0.02 Lambert 9/27/2000

¡ lercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/L 0.0005 Kobza 9/29/2000
Selenium - ICP-MS EPA 200.8 0:0.2 mg/L 0.2 Lambert 9/27/2000

f. ':::C:':CC_===--
¡,impie ID: Customer Sample ID Date Sampled Time Sampled Date Received

5200009-0965 BMIO0092241-44 - CAD014D4MM1 9/15/2000 9/22/2000

Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed_.,----~-------- ._~----_..._.__.- ----

Total Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 9/26/2000wi, . EPA 200.8 0:0.02 mg/L 0.02 Lambert 9/27/2000il.rsenic - ICP-MS
Loilarium - ICP-MS EP A 200.8 0:0.5 mgI 0.5 Lambert 9/27/2000
Cadmum - ICP-MS EPA 200.8 0:0.02 mgI 0.02 Lambert 9/27/2000

l''lhromium - ICP-MS EPA200.8 0.063 mgI 0.04 Lambert 9/27/2000

Ljilver - ICP-MS
EPA 200.8 0:0.02 mgI 0.02 Lambert 9/27/2000

.. Lead - ICP-MS EP A 200.8 0:0.02 mgI 0.02 Lambert 9/27/2000

,tvercur - AA Cold Vapor EPA 245.1 0: 0.0005 mgI 0.0005 Kobza 9/29/2000

i ':elenium - ICP-MS
EPA 200.8 0:0.2 mgI 0.2 Lambert 9/27/2000

.,:::-,4:- _--~~=.==~~=_~--- - .----_.._--'-- _.._.n __ -- -,~. ~ - .,~___._,____, .._.uu ..___.___n_ __'____ ____....

Page 22 of 52

Wiliam F. Pilsbury
President

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400

FAX (n5) 857-2404
sem lt sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Laboratory
Analysis Report

Sample ID:

S200009-0966

Customer Sample m
BMIO0092241-45 - CAD014DBMMI

Parameter
___~. ..__ ._ ___..~___.. _.__u__

Total Recoverable Metals - Add
Arsenic - ICP-MS
Barum - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method
EPA 200.2
EPA 200.8
EP A 200.8

EPA 200.8
EPA 200.8
EPA200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result
Completed
..0.02
..0.5
..0.02
0.056
..0.02
..0.02
.. 0.0005
..0.2

Sample ID:

S200009-0967

Customer Sample ID

BMIO0092241-46 - CAD 0 1 4DEMM 1

Parameter---------~~.
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method

EP A 200.2

EP A 200.8

EP A 200.8

EP A 200.8

EP A 200.8

EP A 200.8

EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
..0.02
..0.5
..0.02
..0.04
..0.02
..0.02
.. 0.0005
..0.2

Units
Of Measure

mg/
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/

Units
Of Measure

mg/
mg/L
mg/
mg/
mg/
mg/
mg/
mg/

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/15/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Kleinwort
Lambert
Lambert
Lambert
Lambert
Lambert
Lambert
Kobza

Lambert

Date
Analyzed

9/26/20öO~- . i
I,

9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/29/2000
9/27/2000

Date Sampled Time Sampled Date Received
9/15/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed

..-_.._--_.._----~-~-- .
9/26/2000
9/27/2000
9/27/2000 I
9/27/2000
9/27/2000
9/27/2000 '
9/27/2000
9/29/2000
9/27/2000

.h___'._._...__. .__ .. ____.__..__.___..___..._n.

Willam F. Pilsbury
President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers . (



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: 10/16/2000

F.-'

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NY 89431
Report: 36913

PO#:

"Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received

200009-0968 BMIO0092241-47 - CAD014E4MMl 9/15/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

'otal Recoverable Metals - Acid
-----_._-_. __ .u_.__ .__n__._ .__.

EP A 200.2 Completed Tretten 9/26/2000
Arsenic - ICP-MS EP A 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000

"Barium - ICP-MS EPA 200.8 ..0.5 mg/L 0.5 Tretten 9/27/2000

l:admium - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000
L¿:hromium - ICP-MS EPA 200.8 ..0.04 mg/ 0.04 Tretten 9/27/2000

Silver - ICP-MS EP A 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000

í,ead - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000

L jIercury - AA Cold Vapor EPA 245.1 .. 0.0005 mg/ 0.0005 Kobza 9/29/2000
, Selenium - ICP-MS EPA 200.8 ..0.2 mg/L 0.2 Tretten 9/27/2000

r~
!.. ..' Customer Sample ID Date Sampled Time Sampled Date Received~.;ample ID:

S200009-0969 BMIO0092241-48 - CAD014E7MMl 9~15/2000 9/22/2000

Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed_.._------------. ---_.- -- --_. ._.-.-

Total Recoverable Metals - Acid EP A 200.2 Completed Tretten 9/26/2000
'f~""rsenic - ICP-MS EPA 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000

L~arum - ICP-MS EPA 200.8 ..0.5 mg/ 0.5 Tretten 9/27/2000

Cadmium - ICP-MS EP A 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000

ifmm;um - ICP-MS

EP A 200.8 0.044 mg/ 0.04 Tretten 9/27/2000

,)ilver - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000
, ead - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000

rJvercury - AA Cold Vapor

EPA 245.1 .. 0.0005 mg/ 0.0005 Kobza 9/29/2000

. \Selenium - ICP-MS EPA 200.8 ..0.2 mg/ 0.2 Tretten 9/27/2000
:¿-----.-.. - - ..._._n.. .____.__ _ ___.--~-_._.~_._..

~l.--. Willam F. PilsburyPresident
f--'
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (n5) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample ID:

S200009-0970

Laboratory
Analysis Report

Customer Sample ID
BMIO0092241-49 - CAD014EAMMI

Parameter
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barwn - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Method

EP A 200.2

EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
-:0.02
-:0.5
-:0.02
-:0.04
-:0.02
-:0.02
-: 0.0005
-:0.2

Units
Of Measure

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/15/2000 9/22/2000
Detection

Limit

0.02
0.5

0.02
0.04
0.02
0.02

0.0005
0.2

Analyst
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

mg/L
mg/L
mg/L
mg/
mg/L
mg/
mg/
mg/L

,ample ID:

,200009-0971

Customer Sample ID
BMIO0092241-50 - CAD014EDMMI

Parameter----_._-_._---
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

Wiliam F. Pillsbury
President

Method
EPA 200.2
EP A 200.8

EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result

Completed
-:0.02
-:0.5
-:0.02
-:0.04
-:0.02
-:0.02
-: 0.0005
-:0.2

Units
Of Measure

Date
Analyzed

9/26/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/29/2000
9/27/2000

Date Sampled Time Sampled Date Received
9/15/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

mg/
mg/
mg/
mg/
mg/
mg/
mg/
mg/

Page 25 of 52

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (g sem-analytical.com

Date
Analyzed--_._-----------
9/26/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/29/2000
9/27/2000

-_._----_..""' -.-". "._"--.. -, .-"_._-._- ----_. _. ---------_.- -

John Kobza, Ph.D.

John C. Seher
Managers



Alpha Analytical

9'¿'~;

255 Glendale Avenue Suite 21

Sparks, NV 89431

a~mple ID:
100009-0972

Laboratory
Analysis Report

Customer Sample il

BMIO0092241-51 - CAD014F3MMI

Parameter
l,0tal Recoverable Metals -Acid
Xrseníc - ICP-MS

J3,arium - ICP-MS
admum - ICP-MS

Uhromium - ICP-MS
Silver - ICP-MS
. ;~ad - ICP-MS

lercury - AA Cold Vapor
Selenium - ICP-MS

Method
EP A 200.2

EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result
Completed
..0.02
..0.5
..0.02
..0.04
..0.02
..0.02
.. 0.0005
..0.2

Units
Of Measure

mg/
mg/L
mg/
mg/
mg/
mg/L
mg/L
mg/L

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:

PO#:

10/16/2000

ALP-855

Client

36913

Date Sampled Time Sampled Date Received
9/15/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

Analyst

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

mple ID:

)200009-0973
'-

Customer Sample ID

BMIO0092241-52 - CAD014F6MMI

Parameter
_ ____.,._ _..___u._......-.__

Total Recoverable Metals - Acid
.. .-

I)n~nic - ICP-MS
'd'imum - ICP-MS
Cadmum - ICP-MS

¡",:hromium - ICP-MS
¡ ,ilver - ICP-MS
Y:ead - ICP-MS
,,¥ercury - AA Cold Vapor
i;elenium - ICP-MS
tL------.----------..._- .

Method

EP A 200.2

EPA 200.8
EPA 200.8
EP A 200,8

EPA 200.8
EP A 200.8

EP A 200.8

EPA 245.1
EPA 200.8

Result

Completed
..0.02
..0.5
..0.02
..0.04
..0.02
..0.02
.. 0.0005
..0.2

Units
Of Measure

mg/
mg/
mg/
mg/L
mg/L
mg/
mg/
mg/L

Date
Analyzed_____m...____
9/26/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/29/2000
9/27/2000

Date Sampled Time Sampled Date Received
9/15/2000 9/22/2000
Detection

Limit

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

William F. Pilsbury
President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (§sem-analytical.com

Analyst

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

Date
Analyzed

. --_. --------_._--_.-
9/26/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/29/2000
9/27/2000

John Kobza, Ph.D.

John C. Seher
Managers



Laboratory
Analysis Report

~
Sierra
Environmental
Monitoring, Inc.

William F. Pillsbury
President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

John Kobza. Ph.D.

John C. Seher
Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21
Taken by: Client

Sparks, NY 89431
Report: 36913

PO#:

"S~mple ID: Customer Sample ID Date Sampled Time Sampled Date Received

IWOO09-0976 BMI00092241-55 - CAD0151AMM1 9/15/2000 9/22/2000

Units Detection Date

f;.' . .~ Parameter Method Result Of Measure Limit Analyst Analyzed

(;ot~i-Reco~~rable -Metals - Acid

~----
EPA 200.2 Completed Tretten 9/26/2000

'Arsenic - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000

,:sarium - ICP-MS EPA 200.8 ..0.5 mg/ 0.5 Tretten 9/27/2000

~admium - ICP-MS Ep A 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000

¿hromium - ICP-MS EP A 200.8 ..0.04 mg/L 0.04 Tretten 9/27/2000

Silver - ICP-MS EP A 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000

,ead - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000
i 1ercury - AA Cold Vapor EPA 245.1 .. 0.0005 mg/L 0.0005 Kobza 9/29/2000

Selenium - ICP-MS EP A 200.8 ..0.2 mg/ 0.2 Tretten 9/29/2000
r

.__..--------._"

! ,ilmple ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0977 BMI00092241-56 - CAD01523MMI 9/15/2000 9/22/2000
"

Units Detection Date

Parameter . Method Result Of Measure Limit Analyst Analyzed--~.-
Total Recoverable Metals - Acid EPA 200.2 Completed Tretten 9/26/2000

~. \.rsenic - ICP-MS EP A 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000

\)latum - ICP-MS EPA 200.8 -c0.5 mg/L 0.5 Tretten 9/27/2000

Cadmium - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000

r'-:hromium - ICP-MS EP A 200.8 -c0.04 mg/L 0.04 Tretten 9/27/2000

f ¡;ilver - ICP-MS EPA 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000
rlead - ICP-MS EP A 200.8 -c0.02 mg/ 0.02 Tretten 9/27/2000

rMercury - AA Cold Vapor
EPA 245.1 -c 0.0005 mg/ 0.0005 Kobza 9/29/2000

"elenium - ICP-MS EPA 200.8 ..0.2 mg/ 0.2 Tretten 9/29/2000
l, --- . __ __0--__-_----_._---

..._ ..______m_... .____.

.. Willam F. Pilsbury
President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem ~ sem-analytical.com

John Kobza, Ph.D.

John C. Seher
Managers



~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NY 89431 Report: 36913

PO#:

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received
S200009-0978 BMIO0092241-57 - CAD01526MMI 9/15/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed---------

Total Recoverable Metals - Acid EP A 200.2 Completed Tretten 9/26/2000
Arsenic - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000
Barium - ICP-MS EPA 200.8 0:0.5 mg/L 0.5 Tretlen 9/27/2000
Cadmium - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Chromium - ICP-MS EPA 200.8 0:0.04 mg/L 0.04 Tretten 9/27/2000
Silver - ICP-MS EP A 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000
Lead - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000
Mercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 9/29/2000
Selenium - ICP-MS EP A 200.8 0:0.2 mg/L 0.2 Tretten 9/29/2000
_.._._-~---_._.._-_.,._--~.- ---------_._...___._____n._ ___~__. "._

Sampie ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0979 BMIO0092241-58 - CAD01529MMI 9/15/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

__.__________.__ _______u_________

Total Recoverable Metals - Acid EP A 200.2 Completed Tretten 9/26/2000
Arsenic - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000 " ,-

Barium - ICP-MS EPA 200.8 0:0.5 mg/L 0.5 Tretten 9/27/2000
Cadmum - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Chromium - ICP-MS EP A 200.8 0:0.04 mg/ 0.04 Tretten 9/27/2000
Silver - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000

' '

Lead - ICP-Ms EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Mercur - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 9/29/2000
Selenium - ICP-MS EPA 200.8 0:0.2 mg/ 0.2 Tretten 9/29/2000 ,

_.~ u..,.... - -.._--'._-_._,."--_."'. ---_._-_._- ._-_.__._--------_... _.. -'." .... .-
n_. . ___.. ____ ..___ ___. .__..____n ...___.______. ._------, ---._-_.._----- -- -

, I
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Wiliam F. Pilsbury
President
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John Kobza, Ph.D.
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Managers
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i

\

~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21
Taken by: Client

Sparks, NY 89431
Report: 36913

PO#:

,\~c~mple il:
Customer Sample ID Date Sampled Time Sampled Date Received

LOOO09-0980 BMI00092241-59 - CAD01534MMI 9/15/2000 9/22/2000

Units Detection Date
y-- - Parameter Method Result Of Measure Limit Analyst Analyzed

I

._.__. --------

'otal Recoverable Metals - Acid EP A 200.2 Completed Tretten 9/26/2000
'Arsenic - ICP-MS EP A 200.8 -:0.02 mg/L 0.02 Tretten 9/27/2000

,J;aríum. ICP-MS EPA 200.8 -:0.5 mg/ 0.5 Tretten 9/27/2000

i~admum - ICP-MS EP A 200.8 -:0.02 mg/ 0.02 Tretten 9/27/2000
i:hromium - ICP-MS EP A 200.8 -:0.04 mg/L 0.04 Tretten 9/27/2000
Silver - ICP-MS EP A 200.8 -:0.02 mg/ 0.02 Tretten 9/27/2000
,ead - ICP-MS EP A 200.8 -:0.02 mg/ 0.02 Tretten 9/27/2000

, ,;1ercury - AA Cold Vapor EPA 245.1 -: 0.0005 mg/ 0.0005 Kobza 9/29/2000
Selenium. ICP-MS EP A 200.8 -:0.2 mg/ 0.2 Tretten 9/29/2000
--- ~----------- .-"---

\ ----------~--------
i
I¡;ampie ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0981 BMIO0092241-60 - CAD01538MMI 9/15/2000 9/22/2000
-1'

T' Units Detection Date
i

L Parameter Method Result Of Measure Limit Analyst Analyzed
--.- -- ,--------
Total Recoverable Metals - Acid EPA 200.2 Completed Tretten 9/26/2000

. ~.'t\rsenic - ICP-MS EPA 200.8 -:0.02 mg/L 0.02 Tretten 9/27/2000

l)arium - ICP-MS EP A 200.8 -:0.5 mg/ 0.5 Tretten 9/27/2000
Cadmium - ICP-MS EP A 200.8 -:0.02 mg/ 0.02 Tretten 9/27/2000

rK;hromium - ICP-MS EP A 200.8 -:0.04 mg/ 0.04 Tretten 9/27/2000

U3ilver - ICP-MS
EPA 200.8 -:0.02 mg/L 0.02 Tretten 9/27/2000

~Lead - ICP-MS EP A 200.8 -:0.02 mg/L 0.02 Tretten 9/27/2000

Mercury - AA Cold Vapor EPA 245.1 -: 0.0005 mg/L 0.0005 Kobza 9/29/2000
r~Selenium - ICP-MS EP A 200.8 -:0.2 mg/ 0.2 Tretten 9/29/2000

u--
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~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical
Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21
Taken by: Client

Sparks, NV 89431
Report: 36913

PO#:

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0982 BMIO0092241-61 - CADOI53B~ 1 9/15/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

___. u. _.__ _ ___~_._ _._______ --_.----~-
Total Recoverable Metals - Acid EP A 200.2 Completed Tretten 9/26/2000
Arsenic - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000
Barium - ICP-MS EPA 200.8 0:0.5 mgI 0.5 Tretten 9/27/2000
Cadmum - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000
Chromium - ICP-MS EPA 200.8 0:0.04 mg/L 0.04 Tretten 9/27/2000
Silver - ICP-MS EPA 200.8 0:0.02 mgI 0.02 Tretten 9/27/2000
Lead - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000
Mercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 9/29/2000
Selenium - ICP-MS EP A 200.8 0:0.2 mgI 0.2 Tretten 9/29/2000
___._._..... _n -----_._--------_.._--
.. u_

SampIe ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0983 BMIO0092241-62 - CAD0153EMMI 9/15/2000 9/22/2000

Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed
~----_._--------
Total Recoverable Metals - Acid EP A 200.2 Completed Tretten 9/26/2000

Arsenic - ICP-MS EPA 200.8 0:0.02 mgI 0.02 Tretten 9/27/2000 r i

Barium - ICP-MS EPA 200.8 0:0.5 mg/L 0.5 Tretten 9/27/2000

Cadmum - ICP-MS EPA 200.8 0:0.02 mgI 0.02 Tretten 9/27/2000

Chromium - ICP-MS EPA 200.8 0:0.04. mgI 0.04 Tretten 9/27/2000
Silver - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000

Lead - ICP-MS EP A 200.8 0:0.02 mgI 0.02 Tretten 9/27/2000

Mercur - AA Cold Vapor EPA 245.1 0: 0.0005 mgI 0.0005 Kobza 10/2/2000

Selenium - ICP-MS EPA 200.8 0:0.2 mg/L 0.2 Tretten 9/29/2000
. - ._-----_.._--------------___"..._.n..' ~__._..__._____________.._____~._~__

Willam F. Pillsbury
President
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~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NV 89431 Report: 36913

PO#:

S¡imple ID: Customer Sample ID Date Sampled Time Sampled Date Received'\"

( WOO09-0984 BMIO0092241-63 - CAD01541MM1 9/15/2000 9/22/2000
L.

Units Detection Date
i Parameter Method Result Of Measure Limit Analyst Analyzed

\ 'otal Recoverable Metals - Acid EP A 200.2 Completed
--------,----- ---_.~-_.

Tretten 9/26/2000
'Arsenic - ICP-MS EP A 200.8 -:0.02 mg/L 0.02 Tretten 9/27/2000
Barium - ICP-MS EP A 200.8 -:0.5 mgI 0.5 Tretten 9/27/2000'V---~

i~admium - ICP-MS EPA 200.8 -:0.02 mgI 0.02 Tretten 9/27/2000
l i:hromium - ICP-MS EPA 200.8 -:0.04 mgI 0.04 Tretten 9/27/2000
Silver - ICP-MS EP A 200.8 -:0.02 mgI 0.02 Tretten 9/27/2000

r;ead - ICP-MS EPA 200.8 -:0.02 mgI 0.02 Tretten 9/27/2000
Lßercury - AA Cold Vapor EPA 245.1 -: 0.0005 mg/L 0.0005 Kobza 10/2/2000
Selenium - ICP-MS EPA 200.8 -:0.2 mgI 0.2 Tretten 9/29/2000

y' ":-_::=-::.::cc__::-_-_=c:::-¡ .:
Date Sampled Time Sampled Date Receivedt¡imple ID: Customer Sample ID

;200009-0985 BMIO0092241-64 - CAD01544MMI 9/15/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed..____..n..___ ---- ----_._._--

Total Recoverable Metals - Acid EPA 200.2 Completed Tretten 9/26/2000
l\rsenic - ICP-MS EPA 200.8 -:0.02 mgI 0.02 Tretten 9/27/2000

l¡)\arium - ICP-MS EP A 200.8 -:0.5 mgI 0.5 Tretten 9/27/2000
Cadmium - ICP-MS EP A 200.8 -:0.02 mg/L 0.02 Tretten 9/27/2000

'ff-hromium - ICP-MS EPA 200.8 -:0.04 mgI 0.04 Tretten 9/27/2000

l;ilver - ICP-MS EP A 200.8 -:0.02 mgI 0.02 Tretten 9/27/2000
"''lead - ICP-MS EP A 200.8 -:0.02 mgI 0.02 Tretten 9/27/2000
Mercury - AA Cold Vapor EPA 245.1 .; 0.0005 mgI 0.0005 Kobza 10/2/2000

r);elenium - ICP-MS EP A 200.8 -:0.2 mg/L 0.2 Tretten 9/29/2000
~'~==:::_~::__n _

r
k",

l
l
r",
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~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NY 89431
Report: 36913

PO#:

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received
5200009-0986 BMIO0092241-65 - CAD01547MM1 9/15/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed------ .----,----------------- .------_.

Total Recoverable Metals - Acid EPA 200.2 Completed Tretten 9/26/2000
Arsenic - ICP-MS EP A 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000
Barium - ICP-MS EPA 200.8 0:0.5 mg/L 0.5 Trettèn 9/27/2000
Cadmum - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Chromium - ICP-MS EP A 200.8 0:0.04 mg/L 0.04 Tretten 9/27/2000
Silver - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000
Lead - ICP-MS EPA200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000
Mercur - AA Cold Vapor EPA 245.1 0: 0.0005 mg/L 0.0005 Kobza 10/2/2000
Selenium - ICP-MS EP A 200.8 0:0.2 mg/L 0.2 Tretten 9/29/2000
.----_._--- .._-----_._~.._----~_.- __________._______n_n________ ._.___-----------------_._-_. _._._--------------

3ampie ID: Customer Sample ID Date Sampled Time Sampled Date Received

3200009-0987 BMIO0092241-66 - CAD0154CMM1 9/15/2000 . 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

-- ---_.._.._-------~-~
Total Recoverable Metals - Acid EPA 200.2 Completed Tretten 9/26/2000
Arsenic - ICP-MS EP A 200.8 0.04 mg/ 0.02 Tretten 9/27/2000
Barium - ICP-MS EPA 200.8 0:0.5 mg/ 0.5 Tretten 9/27/2000
Cadmium - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000
Chromium - ICP-MS EP A 200.8 0:0.04 mg/ 0.04 Tretten 9/27/2000
Silver - ICP-MS EPA 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Lead - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
Mercur - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 10/2/2000
Selenium - ICP-MS EP A 200.8 0:0.2 mg/ 0.2 Tretten 9/29/2000
-_._---_.- _._-------~ __..______ .~_.._n_____"

---.._----- .-".--_.._-----------. ----- ...._..

Wiliam F. Pilsbury
President
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Alpha Analytcal

p
r

j

255 Glendale Avenue Suite 21

Sparks, NV 89431

Sample ID:
i- ~

1 '200009-0988

~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Date:

Client:
Taken by:

Report:
PO#:

Cnstomer Sample ID

BMIO0092241-67 - CAD0154FMM1

Date Sampled

9/15/2000

r .___d_d____r~ramete~,_--- Method
¡ rotal Recoverable Metals - Acid EPA 200.21 Arsenic - ICP-MS EPA 200.8
Barium - ICP-MS EPA 200.8

1"

i~admium - ICP-MS EPA 200.8
i:'hromium - ICP-MS EPA 200.8
Silver - ICP-MS EPA 200.8

¡ -"ead - ICP-MS EPA 200.8
i

11'1ercury-AAColdVapor EPA245.1Selenium - ICP-MS EPA 200.8

Result

Completed
0:0.02
0:0.5

0:0.02
0:0.04
0:0.02
0:0.02
0: 0.0005
0:0.2

Units
Of Measure

Detection
Limit

10/16/2000

ALP-855

Client

36913

Time Sampled Date Received
9/22/2000

Date
Analyzed

.n ... _______. . "-.---------"
9/26/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
9/27/2000
10/2/2000
9/29/2000

Analyst

Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Tretten
Kobza
Tretten

mg
mg/
mg/
mg/
mg/L
mg/
mg/
mg/

0.02
0.5
0.02
0.04
0.02
0.02

0.0005
0.2

¡
---

i

t .,ampie ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0989 BMIO0092241-68 - CAD0155EMMI 9/16/2000 9/22/2000

L
Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed
---~~------_.- "--------.-".----.- __,._.. ___n ___...n

Total Recoverable Metals - Acid EP A 200.2 Completed Tretten 9/26/2000

. . rC'\rsenic - ICP-MS EPA 200.8 0:0.02 mg/L 0.02 Tretten 9/27/2000

L )arium - ICP-MS EP A 200.8 0:0.5 mg/L 0.5 Tretten 9/27/2000
, Cadmium - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000

rChromium - ICP-MS

EP A 200.8 0:0.04 mg/ 0.04 Tretten 9/27/2000
Silver - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000

f Lead - ICP-MS EP A 200.8 0:0.02 mg/ 0.02 Tretten 9/27/2000
,Mercury - AA Cold Vapor EPA 245.1 0: 0.0005 mg/ 0.0005 Kobza 10/2/2000

r Selenium - ICP-MS
EPA 200.8 0:0.2 mg/ 0.2 Tretten 9/29/2000

~... , =,_c,-::::.=,-'__ ------
r~
!

LF--

i

L

Willam F. Pilsbury
President
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~
Laboratory.

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Alpha Analytical Date: 10/16/2000

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NY 89431 Report: 36913

PO#:

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0990 BMIO0092241-69 - CAD01561MM1 9/16/2000 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed-----------------_..- ___._~._______,.u .___. ..__

Total Recoverable Metals - Acid EPA 200.2 Completed Tretten 9/26/2000
Arsenic - ICP-MS EP A 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000
Barium - ICP-MS EPA 200.8 ..0.5 mg/L 0.5 Tretten 9/27/2000
Cadmum - ICP-MS EP A 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000
Chromium - ICP-MS EPA 200.8 ..0.04 mg/ 0.04 Tretten 9/27/2000
Silver - ICP-MS EPA 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000
Lead - ICP-MS EPA 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000
Mercury - AA Cold Vapor EPA 245.1 .. 0.0005 mg/ 0.0005 Kobza 10/2/2000
Selenium - ICP-MS EPA 200.8 ..0.2 mg/ 0.2 Tretten 9/29/2000
-----_.~._-------_..__._..,--_.__._-----~-

Sampie ID: Customer Sample ID Date Sampled Time Sampled Date Received

S200009-0991 BMIO0092241-70 - CAD01564MM1 9/16/2000 . 9/22/2000

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

---,---.-_...--.-----"

Total Recoverable Metals - Acid EPA 200.2 Completed Tretten 9/26/2000
Arsenic - ICP-MS EP A 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000
Barium - ICP-MS EPA 200.8 ..0.5 mg/ 0.5 Tretten 9/27/2000
Cadmium - ICP-MS EP A 200.8 ..0.02 mg/L 0.02 Tretten 9/27/2000
Chromium - ICP-MS EP A 200.8 ..0.04 mg/ 0.04 Tretten 9/27/2000
Silver - ICP-MS EP A 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000
Lead - ICP-MS EP A 200.8 ..0.02 mg/ 0.02 Tretten 9/27/2000
Mercur - AA Cold Vapor EPA 245.1 .. 0.0005 mg/ 0.0005 Kobza i 0/2/2000

Selenium - ICP-MS EPA 200.8 ..0.2 mg/ 0.2 Tretten 9/29/2000
____. ___..__. _n_______.. -----------_._-
...._... .. ... __.____n______.....-..O ._----------_.

Wiliam F. Pillsbury
President
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Alpha Analytcal

.,- 255 Glendale Avenue Suite 21

Sparks, NY 89431

,ample ID:

) 'WOO 1 0-0663
-) ..

, ParameterI -- - -------------
\'otal Recoverable Metals - Acid
'. Arsenic - ICP-MS
, Barum - ICP-MS
i ,;admum - ICP-MS
J. Çhromium - ICP-MS

Silver - ICP-MS
r T'.ead - ICP-MS
i
j1ercur - AA Cold Vapor

'Selenium - ICP-MS

r' .1 -
L;imple ID:_

;200010-0664

Parameter._.__.~-
Total Recoverable Metals - Acid

l~rs~nic - ICP-MS
t;larium - ICP-MS
k-y
Cadmum - ICP-MS

l;...;:.;.....,,~omium - ICP-MS
..ilver - ICP-MS

-iead - ICP-MS
Mercur - AA Cold Vapor

f';elenium - ICP-MS
-l ;
L,----

~
Laboratory

Analysis Report

Sierra
Environmental
Monitoring, Inc.

Customer Sample ID

BMI00101664-01 - CAD01610MM1

Method
EPA 200.2
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 245.1
EPA 200.8

Result
Completed
0:0.02
0:0.02
0:0.02
0:0.02
0:0.02
0:0.02
0:0.0005

0.031

Customer Sample ID

BMIOO101664-02 - CAD01613MM1

Method

EPA 200.2
EP A 200.8

EP A 200.8

EPA 200.8
EP A 200.8

EP A 200.8

EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
0:0.02
0:0.02
0:0.02
0:0.02
0:0.02
0:0.02
0:0.0005
0:0.02

Date: 10/25/00

Client: ALP-855

Taken by: Client

Report: 37235

PO#:

Date Sampled Time Sampled Date Received

9/28/00 10/16/00

Units Detection Date
Of Measure Limit Analyst Analyzed----------

Kleinwort 10/20/00
mglL 0.02 Rivera i 0/20/00
mg/ 0.02 Rivera 10/20/00
mg/ 0.02 Rivera 10/20/00
mg/ 0.02 Rivera 10/20/00
mg/ 0.02 Rivera 10/20/00
mg/ 0.02 Rivera 10/20/00
mg/ 0.0005 Kobza 10/18/00
mg/ 0.02 Rivera 10/20/00

Date Sampled Time Sampled Date Received

9/28/00 10/16/00
,

Units Detection " Date
Of Measure Limit Analyst Analyzed

-_._-_.__.._--_.---------"-
KleInwort 10/20/00

mglL 0.02 Rivera 10/20/00
mg/ 0.02 Rivera 10/20/00
mg/ 0.02 Rivera 10/20/00
mg/ 0.02 Rivera 10/20/00
mg/ 0.02 Rivera 10/20/00
mg/ 0.02 Rivera 10/20/00
mg/ 0.0005 Kobza 10/18/00
mg/ 0.02 Rivera 10/20/00

, Willam F. Pillsbury
President
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1135 Financial Blvd.
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John C. Seher
Managers



Alpha Analytcal

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample ID:

S2000 1 0-0665

Laboratory
Analysis Report

Customer Sample ID
BMIOO101664-03 - CAD01616MMI

Parameter"----.---- ----- ----------_..
Total Recoverable Metals - Acid
Arsenic - lCP-MS
Barum - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercur - AA Cold Vapor

Selenium - ICP-MS

Sample ID:

32000 i 0-0666

Method

EP A 200.2

EP A 200.8

EPA 200.8
EP A 200.8

EPA 200.8
EPA 200.8
EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
..0.02
..0.02
..0.02
..0.02
..0.02
..0.02
..0.0005
0.059

Customer Sample ID
BMIOOI01664-04 - CAD01619MMI

Parameter
Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmum - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercur - AA Cold Vapor

Selenium - ICP-MS

Method

EPA 200.2
EPA 200.8
EPA 200.8
EP A 200.8

EP A 200.8

EP A 200.8

EP A 200.8

EPA 245.1
EP A 200.8

Result
Completed
..0.02
..0.02
..0.02
..0.02
..0.02
..0.02
..0.0005
..0.02

Units
Of Measure

mg/
mg/
mg/
mg/L
mg/
mg/
mg/
mg/

Units
Of Measure

mg/
mg/
mg/
mg/
mg/
mg/
mg/
mg/

Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:
Report:
PO#:

10/25/00

ALP-855

Client

37235

Date Sampled Time Sampled Date Received
9/28/00 10/16/00
Detection

Limit

0.02
0.02
0.02
0.02
0.02
0.02

0.0005
0.02

Analyst
KleInwort

Rivera
Rivera
Rivera
Rivera
Rivera
Rivera
Kobza
Rivera

Date
Analyzed

10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/18/00
10/20/00

Date Sampled Time Sampled Date Received
9/28/00 10/16/00

..

Detection ,-
Limit

0.02
0.02
0.02
0.02
0.02
0.02

0.0005
0.02

Wiliam F. Pilsbury
President
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1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem (Q sem-analytical.com

Analyst

KleInwort
Rivera
Rivera
Rivera
Rivera
Rivera
Rivera
Kobza
Rivera

Date
Analyzed

10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/18/00
10/20/00

John Kobza, Ph.D.

John C. Seher
Managers
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. Laboratory

Analysis Report
Sierra
Environmental
Monitoring, Inc.

Alpha Analytcal
Date: 10/25/00

Client: ALP-855

255 Glendale A venue Suite 21
Taken by: Client

Sparks, NV 89431
Report: 37235

I
PO#:

L

Sample il: Customer Sample il Date Sampled Time Sampled Date Received

j'ZOOOI0-0667 BMIOO101664-05 - CAD0161CMMI 9/28/00 10/16/00

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed

~I
~----._------ .- -_._.. ...

J ~otal Recoverable Metals - Acid EPA 200.2 Completed KIeinwort 10/20/00
¡:menic - ICP-MS EPA 200.8 -c0.02 mg/ 0.02 Rivera 10/20/00
Barium - ICP-MS EPA 200.8 -c0.02 mg/L 0.02 Rivera 10/20/00

T'Sadmium - ICP-MS EPA 200.8 -c0.02 mg/L 0.02 Rivera 10/20/00
.¡~hromium - ICP-MS EPA 200.8 -c0.02 mg/ 0.02 Rivera 10/20/00I:
Silver - ICP-MS EP A 200.8 -c0.02 mg/L 0.02 Rivera 10/20/00

.Lead - ICP-MS EP A 200.8 -c0.02 mg/L 0.02 Rivera 10/20/00
¡Jereury - AA Cold Vapor EPA 245.1 -c0.0005 mg/ 0.0005 Kobza 10/18/00
L..elenium - ICP-MS EPA 200.8 0.17 mg/ 0.02 Rivera 10/20/00------

iimple il: Customer Sample il Date Sampled Time Sampled Date Received
IS2000 1 0-0668

BMIOOI01664-06 - CAD01620MMI 9/28/00 10/16/00

ì

Units Detection ',. Date
Parameter Method Result Of Measure Limit Analyst Analyzed

_I. .t'_~__u_____________n_ ------ -
Total Recoverable Metals - Acid EP A 200.2 Completed Kleinwort 10/20/00

rt\rsenie - ICP-MS
EP A 200,8 -c0.02 mg/L 0.02 Rivera 10/20/00

i.~arium - ICP-MS
EPA 200.8 -c0.02 mg/ 0.02 Rivera 10/20/00

¡'€admum - ICP-MS EP A 200.8 -c0.02 mg/ 0.02 Rivera 10/20/00
Chromium - ICP-MS EP A 200.8 -c0.02 mg/ 0.02 Rivera 10/20/00

'F'
EP A 200.8 -c0.02 mg/ 0.02 Rivera 10/20/00r :liver - ICP-MS

ljJead - ICP-MS EP A 200.8 -c0~02 mg/ 0.02 Rivera 10/20/00
Mercury - AA Cold Vapor EPA245.1 -c0.0005 mg/ 0.0005 Kobza 10/18/00

'tfielenium - ICP-MS EPA 200.8 0.023 mg/ 0.02 Rivera 10/20/00
i¡ . _::_u__,,__ .. --- ------_." ---"--_._--- .-~_._.._~.-------
t-;.
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~
Laboratory Sierra

Environmental
Analysis Report Monitoring, Inc.

Alpha Analytcal Date: 10/25/00

Client: ALP-855

255 Glendale Avenue Suite 21 Taken by: Client

Sparks, NY 89431 Report: 37235

PO#:

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received

S2000 1 0-0669 BMIOO101664-07 - CAD01623MM1 9/28/00 10/16/00
Units Detection Date

Parameter Method Result Of Measure Limit Analyst Analyzed_._--~_. -- -_.~---
__n_._Total Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 10/20/00

Arsenic - ICP-MS EPA 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Barium - ICP-MS EPA 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Cadmum - ICP-MS EP A 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Chromium - ICP-MS EP A 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Silver - ICP-MS EP A 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Lead - ICP-MS EP A 200.8 0:0.02 mglL 0.02 Rivera 10/20/00
Mercur - AA Cold Vapor EPA 245.1 0:0.0005 mgI 0.0005 Kobza 10/18/00
Selenium - ICP-MS EP A 200.8 0.072 mgI 0.02 Rivera 10/20/00

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received
S200010-0670 BMI00101664-08 - CAD01626MM1 9/28/00 10/16/00

Units Detection Date
Parameter Method Result Of Measure Limit Analyst Analyzed- .--_._" --'---_._---

Total Recoverable Metals - Acid EPA 200.2 Completed Kleinwort 10/20/00
Arsenic - ICP-MS EPA 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Barium - ICP-MS EPA 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Cadmum - ICP-MS EPA 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Chromium - ICP-MS EP A 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Silver- ICP-MS - - EP A 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Lead - ICP-MS EP A 200.8 0:0.02 mgI 0.02 Rivera 10/20/00
Mercury - AA Cold Vapor EPA 245.1 0:0.0005 mgI 0.0005 Kobza 10/18/00
Selenium - ICP-MS EP A 200.8 0.036 mgI 0.02 Rivera 10/20/00
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Alpha Analytcal

":

I

!

255 Glendale Avenue Suite 21

Sparks, NY 89431

Sample il:

"'r'2ooo 10-0671

l,..

Parameter
rotal Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS

r::admium - ICP-MS
t

i. i'~hromium - ICP-MS
Silver - ICP-MS

-iJ..ead - ICP-MS
i vtercury - AA Cold Vapor
L Selenium - ICP-MS

Laboratory
Analysis Report

Customer Sample il

BMI00101664-09 - CAD01629MM1

Method
EP A 200.2

EPA 200.8
EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 245.1
EP A 200.8

Result

Completed
0:0.02
0:0.02
0:0.02
0:0.02
0:0.02

0.15
0:0.0005
0:0.02

Units
Of Measure

mg/
mg/
mg/
mg/
mg/
mg/
mg/
mg/

~
Sierra
Environmental
Monitoring, Inc.

Date:

Client:

Taken by:

Report:
PO#:

Date Sampled

9/28/00

Detection
Limit

0.02
0.02
0.02
0.02
0.02
0.02

0.0005
0.02

10/25/00

ALP-855

Client

37235

Time Sampled

Analyst
Kleinwort

Rivera
Rivera
Rivera
Rivera
Rivera
Rivera
Kobza
Rivera

Date Received

10/16/00

Date
Analyzed----_._---~--
10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/18/00
10/20/00

T:-~

L;.ample il:
S20001O-0672

l:' Parameter
\..,/5

Total Recoverable Metals - Acid

i-Arsenic'~ ICP-MS
13arium - ICP-MS
fCadmum - ICP-MS

Chromium - ICP-MS
l:3ilver - ICP-MS
I:
\..Lead - ICP-MS

Mercur - AA Cold Vapor

l'3~~~um - ICP-MS

l ~

l

Customer Sample il

BMI00101664-1O - CAD0162CMMI

Method

EP A 200.2

EP A 200.8

EPA 200.8
EPA 200.8
EPA 200.8
EP A 200.8

EPA 200.8
EPA 245.1
EP A 200.8

Result

Completed
0:0.02
0:0.02
0:0.02
0:0.02
0:0.02
0:0.02
0:0.0005
0:0.02

Units
Of Measure

mg/
mg/
mg/L
mg/
mg/
mg/
mg/
mg/

Date Sampled Time Sampled Date Received
9/28/00 10/16/00

,
Detection"

Limit

0.02
0.02
0.02
0.02
0.02
0.02

0.0005
0.02

Analyst

Kleinwort
Rivera
Rivera
Rivera
Rivera
Rivera
Rivera
Kobza
Rivera

Date
Analyzed--_._~_._--------
10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/20/00
10/18/00
10/20/00

Willam F. Pillsbury
President
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APPENDIX H 

TSS AND CONTAMINANT OF CONCERN 2-DIMENSIONAL PLOTS 

EPA/540/R-05/014

Evaluation of Sediment Agitation and
  Mixing into the Surrounding Water
          Column from Capping - 
                Boston Harbor 





Pre Survey CAD Cell M19 All Contaminants
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(ng/L)

TPH Concentration
(fJg/L)

l

x
Arsenic Concentration

(mg/L)

+
Chromium Concentration

(mg/L)



Ir--42.387 .
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I BosbnHarbor TPH
i CADM19 -PreRun 1
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I
ì
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-71 .058 -71 .056

M8

42 ,386

¡_-i__--___ -i

11'- -- --
M8
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CAD M 19 -Run 1
9,912001 16:59 b 1725PM

Run 1 CAD Cell M19 - PCB

--
SDL
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I i
-71 .054 -71.052

i
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_1'

..-i
l
.

i
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I
42 .3871

li~:: :::I¡-_
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i

1
¡
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+
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Run 3 CAD Cell M19 - PAH
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  Mixing into the Surrounding Water
   Column from Capping Activities -
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