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SECTION 1.0
 
INTRODUCTION
 

The U.S. Environmental Protection Agency, Region I, New England (EPA) headquartered in Boston, 
Massachusetts contracted with Metcalf & Eddy, Inc. (M&E), of Wakefield, Massachusetts under 
EPA’s Response Action Contract (RAC) to provide Remedial Investigation/Feasibility Study (RI/FS) 
services for Operable Unit 4 (OU-4) of the Iron Horse Park Superfund Site in North Billerica, 
Massachusetts (the Site).  This Data Evaluation Report will help to form the basis for a focused 
ecological risk assessment that will be performed as an addendum to the baseline ecological risk 
assessment (BERA) conducted for Operable Unit 3 (OU-3) (M&E, 1997). 

1.1 Site Background 

The Iron Horse Park Superfund Site occupies approximately 553 acres in North Billerica, 
Massachusetts, near the Tewksbury town line, approximately 20 miles northwest of Boston (Figure 
1-1).  The Site is bounded on the north by the B&M railroad tracks, on the west by High Street and an 
auto salvage yard, on the east by Gray Street, and on the south by a wetland, Pond Street, and the 
Middlesex Canal (Figure 1-2).  The Middlesex Canal flows through the Site to the east, where it joins 
Content Brook at the southeastern edge of the Shaffer Landfill.  It then flows to the Shawsheen River 
and ultimately to the Merrimack River to the north.  There are abundant wetlands and forested areas at 
the Site.  Approximately 20% of the Site is forested while 17% is wetland habitat.  In addition, several 
large wetland complexes border the Site which increases the total acreage of the wetlands at the Site to 
266 acres. 

The Site is divided into four operable units.  OU-1 is the Boston & Maine (B&M) Wastewater 
Lagoons, OU-2 is the Shaffer Landfill, and OU-3 is the remainder of the Site.  OU-3 includes an active 
industrial complex (the Iron Horse Industrial Park), a railyard, numerous manufacturing operations, 
open storage facilities, landfills, and lagoons.  Investigational activities, including a BERA, were 
completed for OU-3 in 1997.  M&E is charged with conducting additional investigative activities and a 
focused ecological risk assessment and feasibility study for the Site (OU-4) in order to support selection 
of a remedy to control ecological risks to the environment. 

The investigational activities included supplemental sampling of surface water, sediment, and fish to 
better characterize ecological risks identified during the BERA conducted for OU-3 (M&E, 1997).  The 
objective of the focused ecological risk assessment for OU-4 is to determine the risk of adverse effects 
of contaminants in sediment, surface water, and biota on ecological receptors, either through direct 
exposure to contaminants in sediment and surface water or through indirect exposure through the food 
web.  Previous investigations established that concentrations of some contaminants exceed screening-
level benchmarks in surface water and sediment.  A benthic community study indicated that there was 
no discernible impact at about 20 site locations relative to five reference locations.  Screening-level 
food web modeling indicated that there were potential effects on heron through fish consumption based 
on modeled (not measured) fish tissue contaminant concentrations.  Therefore, the sampling and 
analysis program for the work described herein was designed to measure toxicity of sediment and 
surface water on aquatic organisms and to refine the food web model for heron using fish tissue analysis 
and updated toxicity reference values from the literature. 
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The RI/FS Addendum (OU-4) will supplement the RI (M&E, 1997) and FS (M&E, 2004a) for OU-3. 

1.2 Site History 

The Site was first purchased by the B&M Railroad (now known as B&M Corporation) in 1911.  Since 
1911, a variety of industrial disposal practices have resulted in the creation of numerous lagoons, 
landfills, and open storage areas. The B&M Railroad began operations at the Site in 1913, including the 
operation of an oil and sludge recycling area beginning sometime prior to 1938. The B&M Railroad has 
operated the Site’s sewage collection system since 1924.  The system includes subsurface sewer lines, a 
dismantled pump house, two unlined filter lagoons, and one overflow lagoon (these wastewater lagoons 
are OU-1).  In addition to septic wastes, the lagoons also received industrial/hazardous wastes such as 
solvents, waste oils, and other chemicals from various floor and yard drains found throughout the 
industrial park.  Sludge from the bottom of these lagoons was periodically dredged during the past 60 
years of operation and deposited in piles adjacent to the lagoons. 

In 1944, the B&M Railroad sold land in the western portion of the Site to Johns-Manville Products 
Corporation, which at that time began to manufacture structural insulating board that contained 
asbestos.  Three unlined lagoons were built to dispose of the resulting asbestos sludge waste.  The 
B&M Railroad also leased land in the eastern portion of the Site to Johns-Manville to be used as a 
landfill for asbestos sludge and other asbestos mill wastes generated by their manufacturing operations. 
EPA capped this landfill in 1984. 

In 1961, the Johns-Manville Products Corporation sold the western portion of its land to the General 
Latex and Chemical Corporation, which manufactured acrylic and vinyl acetate polymers and 
copolymers used in fabrics, paper, and insulation.  The liquid filtrate from the latex and polymerization 
wastes was discharged to the ground through sand filters.  This practice was discontinued in May 1982, 
when General Latex was connected to the Billerica sewer system. 

In 1966, the B&M Corporation sold 106 acres of land north of the Middlesex Canal and east of Pond 
Street to Phillip Shaffer.  This land later became the Shaffer Landfill and is currently OU-2 of the Site. 
This landfill received commercial and residential waste materials from private clients, wastewater 
treatment sludge from the town of Billerica, and domestic waste from Billerica residents.  The landfill 
stopped receiving waste in April 1986.  The Potentially Responsible Parties (PRPs) completed 
construction of the remedy for the landfill in 2003. 

According to 1969 aerial photographs, the B&M Corporation was using a parcel of land located east of 
the railyard on the south side of the Middlesex Canal as a borrow pit for sand and gravel.  This area 
was leased by B&M Corporation to Reclamation Services, Inc. (RSI) for use as a landfill to dispose of 
municipal and light industrial waste.  In 1976, the B&M Corporation sold approximately 150 acres of 
primarily developed land to the Massachusetts Bay Transportation Authority (MBTA), which has since 
used the land to operate passenger rail service.  The B&M Corporation now leases much of this land 
from the MBTA. 

M&E finalized the RI for OU-3 in 1997.  RI sampling data collected between June 1993 to August 
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1995 for groundwater, surface soil, subsurface soil, surface water, and sediment from nine potential 
source areas within the Site (the B&M Railroad Landfill, B&M Locomotive Shop Disposal Areas, the 
Reclamation Services Inc. [RSI] Landfill, the Old B&M Oil/Sludge Recycling Area, the Contaminated 
Soils Area, the Asbestos Landfill, the Asbestos Lagoons, and Site-Wide Surface Water and Sediment 
Contamination) indicates the presence of contaminants.  A BERA was also conducted as part of the RI 
for OU-3 (M&E, 1997).  The following sections briefly describe contamination previously detected at 
the areas of concern and in site-wide surface water and sediment, and provide a summary of the results 
of the BERA conducted for OU-3. 

B&M Railroad Landfill.  The B&M Railroad landfill is approximately 14 acres in size and is located 
in a wetland area, north of the Middlesex Canal and east of the railyard.  The wetland was filled in by 
the B&M Railroad and used to dispose of various kinds of debris.  Similar types of organic compounds 
including volatile organic compounds (VOCs), polynuclear aromatic hydrocarbons (PAHs), phthalates, 
petroleum hydrocarbons, pesticides, and polychlorinated biphenyls (PCBs) were detected in surface and 
subsurface soils, with the highest concentrations occurring in subsurface soils.  These contaminants 
were considerably less prevalent in groundwater. 

RSI Landfill.  The 6-acre RSI Landfill, located east of the B&M railyard near the Johns-Manville 
Asbestos Landfill, is bounded on the south by an unnamed brook and on the east by a wetland, which is 
drained by the Middlesex Canal.  Waste and fill present in the west-central portion of the landfill include 
organic compounds and metals, detected in subsurface soils, and pesticides, PCBs, and phthalates, 
found in subsurface and surface soils.  Aromatic VOCs, pesticides, and PCBs were detected in 
groundwater at low concentrations. 

B&M Locomotive Shop Disposal Areas.  The B&M Locomotive Shop Disposal Areas consist of two 
disposal areas (A and B) separated by a manmade channel that flows into an unnamed brook.  Metals 
and organic compounds including pesticides, PAHs, and petroleum hydrocarbons were detected in 
surface and subsurface soils in both areas.  An isolated occurrence of PCBs was also noted at one 
subsurface soil location.  A few organic compounds (including one VOC, a few pesticides, and one 
PCB Aroclor) and metals were detected in groundwater in the downgradient and vicinity wells. 

Old B&M Oil/Sludge Recycling Area.  The 6-acre, Old B&M Oil/Sludge Recycling Area was 
established sometime prior to 1938 for the purpose of recycling oil.  Contaminants detected in surface 
and subsurface soils consist primarily of PAHs, long-chain alkanes, and petroleum hydrocarbons. 
Numerous pesticides and PCBs were detected in the northern area, and metals were measured in both 
areas.  Although aromatic VOCs, PAHs, and petroleum hydrocarbons were generally not present in 
groundwater, chlorinated VOCs and metals were detected.  Metals, which were detected primarily in 
shallow overburden groundwater, included arsenic, chromium, cobalt, lead, mercury, nickel, and zinc. 
Petroleum hydrocarbons were measured in one well and several inches of floating product were 
observed in one piezometer in the southern oil/sludge area. 

Contaminated Soils Area.  The Contaminated Soils Area is located in the center of the Site and is 
approximately 50 acres in size. Contaminated soil was first identified as a problem in this area after a 
random soil boring program conducted across the Site indicated elevated levels of lead (310 to 76,600 
parts per million [ppm]) at nine out of forty locations.  Organic compounds, including PAHs, petroleum 
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hydrocarbons, and pesticides, were measured in surface soils in localized areas.  Lead and manganese 
were the metals that were detected most often and in the highest concentrations. 

Asbestos Landfill.  The Site has historically been identified with asbestos contamination due to 
asbestos landfilling operations conducted by Johns-Manville over a 32-year period.  Although EPA 
capped the Asbestos Landfill in 1984, asbestos materials have been found outside the limits of the cap. 
However, the results of the off-site soil sampling indicated that, with one exception, there were no 
detectable levels of asbestos in residential areas.  No additional analytical data were collected for this 
area as part of the RI. 

Asbestos Lagoons.  In addition to the Asbestos Landfill, there are three unlined asbestos lagoons on 
Johns-Manville property.  Groundwater samples collected from beneath the lagoons contained VOCs 
(primarily aromatic and chlorinated VOCs), PAHs, PCBs, and pesticides.  Chlorinated VOCs and 
metals (arsenic, cobalt, lead, and zinc) were detected in the shallow overburden, deep overburden, and 
bedrock flow zones. 

Site-Wide Surface Water and Sediment Contamination.  Two rounds of surface water and 
sediment sampling conducted in June and September of 1993 revealed aromatic and chlorinated VOCs 
at multiple surface water locations.  In general, PAHs, pesticides, and metals were detected more often 
and in higher concentrations in the data from the June sampling round compared to data collected in 
September.  In the vicinity of Shaffer Landfill, specific conductance and metals concentrations were 
higher than in other areas of the site.  Similar to surface water, the frequency of detection and the 
concentrations of contaminants in sediment, including aromatic and chlorinated VOCs, PAHs, 
pesticides, and PCBs, were generally greater in June than September.  Metals were detected at similar 
concentrations during both sediment sampling rounds. 

Baseline Ecological Risk Assessment Summary. The BERA for the Site included an evaluation of 
the potential adverse effects of site contaminants of potential concern (COPCs) to receptor populations 
in both terrestrial and aquatic habitats.  Areas of concern for terrestrial habitats are the seven areas 
described above.  Aquatic habitats were separated into the West Middlesex Canal Group, Wetland 2 
Group, East Middlesex Canal Group, Richardson Pond Group, and Content Brook Wetland Group as 
shown on Figure 1-2. 

Adverse effects to soil invertebrates and dietary exposures of semivolatile organic compounds 
(SVOCs), pesticides, and metals to short-tailed shrews from the ingestion of earthworms, surface soil, 
and surface water at the B&M Railroad Landfill, RSI Landfill, and B&M Locomotive Shop Disposal 
Areas (Areas A and B) were evaluated.  The results of the earthworm and short-tailed shrew analyses 
indicated the potential for reductions in both soil invertebrate and small mammal populations at the 
B&M Railroad Landfill and B&M Locomotive Shop Disposal Areas (Areas A and B).  In general, 
metals and SVOCs (mostly PAHs) are the two contaminant groups of concern.  The proposed remedies 
(source control via capping and/or excavation) for these areas are expected to eliminate the exposure 
pathways for terrestrial receptors. 

The evaluation of ecological risk in aquatic habitats identified minimal risks from surface water in the 
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Middlesex Canal.  The results of the evaluation of potential risks to benthic receptors due to exposure 
to sediment COPCs in the Middlesex Canal indicate potential risks in West Middlesex Canal from 
exposure to SVOCs and also from exposure to copper, lead, PCBs, and 4,4'-DDD on a limited spacial 
scale.  The evaluation also indicated the potential for adverse effects on aquatic populations as a result 
of the observed concentrations of metals in surface water in the Wetland 2 Group (barium, iron, and 
lead), Richardson Pond Group (barium, iron, and lead), and Content Brook Wetland Group (barium, 
aluminum, arsenic, iron, manganese, and silver).  Results of the sediment analysis for benthic receptors 
indicated potential adverse effects on benthic invertebrate communities could occur as a result of the 
observed concentrations of PAHs and metals in sediments in the Wetland 2 Group, Richardson Pond 
Group, and Content Brook Wetland Group.  Although the sediment contaminant concentrations 
indicated the potential for adverse effects, this result was not supported by the qualitative benthic 
community data.  A potential for adverse effects on migratory bird populations was identified in the 
Wetland 2 Group, Richardson Pond Group, and the Content Brook Wetland Group from exposures to 
metals (particularly mercury and zinc) and SVOCs (particularly dibenz[a,h]anthracene). 

Based on the results of the BERA, the primary COPCs identified include 4,4'-DDD in sediment, PAHs 
in sediment, PCBs in sediment, and target metals (aluminum [Al], arsenic [As], barium [Ba], manganese 
[Mn], silver [Ag], chromium [Cr], cobalt [Co], copper [Cu], lead [Pb], vanadium [V], and zinc [Zn]) in 
surface water and sediment.  In addition, there was potential risk associated with dietary exposures of 
great blue heron to target metals and PAHs through the ingestion of fish. 

1.3 Conceptual Site Model 

The conceptual site model (CSM) summarizes the release of contaminants from industrial and urban 
sources, which have been transported through groundwater discharge, surface drainage, and sediment 
transport (secondary sources) to surface water and sediment within various area of the Site. The 
complete ecological exposure pathways are also summarized in the CSM (Figure 1-3). 

As described in Section 1.1, groundwater, surface water, sediments, and soil contamination were 
studied in the RI/FS for OU-3  Groundwater in both the overburden and bedrock aquifers generally 
enters the Site from the southwest and flows to the northwest.  Similarly, surface water flows onto the 
Site from the south and flows to the northwest, where it converges with B&M Pond and associated 
wetlands.  Based on seepage meter, staff gauge, and mini-piezometer results summarized in the OU-3 
RI/FS (M&E, 1997 and M&E, 2004a), the potential for groundwater to discharge to surface water was 
evident throughout most of the Site. 

Groundwater studies conducted as part of the OU-3 RI/FS included groundwater modeling, which 
utilized site-specific information such as boring logs, slug tests, water levels from monitoring wells and 
staff gauges, and stream seepage tests to simulate groundwater migration used to estimate relative 
times to achieve remedial action objectives (RAOs) for groundwater cleanup.  The modeling indicated 
that the time to reach RAOs was greater than the EPA default period of 30 years.  As a result, EPA 
decided to address potential groundwater cleanup by initially performing source control measures, then 
monitoring groundwater and evaluating trends in contaminant concentrations that result from those 
actions. 
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Contaminated sediments and surface water at the Site are likely the result of contaminated groundwater 
discharge and runoff containing contaminated soils.  Based on the transport pathways described and the 
results of the baseline ecological risk assessment conducted for OU-3 (see Section 1.2), the primary 
ecological receptors for potential exposure to contaminated media at the Site include organisms such as 
benthic invertebrates and aquatic receptors directly exposed to contaminants in sediment and surface 
water, and migratory birds that feed primarily on fish that may be impacted by site-related 
contamination.  The aquatic and semiaquatic receptors include organisms such as invertebrates in the 
surface water (zooplankton community), warmwater fish, predatory birds, and benthic invertebrates 
exposed to sediments affected by COPCs.  Based on the OU-3 BERA results, the indicator species and 
indicator communities identified at the Site selected for further evaluation included aquatic receptors 
(zooplankton and fish), benthic invertebrates, and predatory birds, represented by the great blue heron. 

Each of these indicator species or indicator communities may be exposed to substantial levels of 
contaminants through direct contact with and consumption of contaminated abiotic media or through 
the consumption of prey items that carry contaminant body burdens.  The CSM shows the exposure 
pathways by which these species may be exposed to COPCs (Figure 1-3).  This model allows 
evaluation of direct and indirect (food-chain) impacts on major components of the aquatic and semi-
aquatic food chains at the Site. 

1.4 Problem Definition/Present Study 

To date, investigational work performed at the Site has identified the potential for ecological risks 
associated with the presence of COPCs in surface water, sediment, and biota.  This work assignment 
focuses on supporting the selection of a remedy by collecting environmental data to fill data gaps and 
determine the actual risk of adverse effects to ecological receptors.  The focused ecological risk 
assessment will be used to select an approach for control of ecological risks at the Site that results in a 
well-supported Record of Decision for the Site. 

Specifically, the investigation was designed to address: 

•	 Risks to aquatic receptors directly exposed to target metals in surface water in the Middlesex 
Canal (downgradient of the Johns-Manville outfall), Richardson Pond, B&M Pond, and Content 
Brook; 

•	 Risks to benthic invertebrates directly exposed to 4,4'-DDD, PCBs, PAHs, and target metals in 
sediment within the on-site wetlands and ponds; and 

•	 Risks to predatory birds (e.g., heron) indirectly exposed to PAHs and target metals in biota 
within the Middlesex Canal (downgradient of the Johns-Manville outfall), Richardson Pond, 
B&M Pond, and Content Brook. 

To address these specific risk issues, supplementary surface water, sediment, and fish tissue samples 
were collected for the focused risk assessment.  Samples collected and analyses conducted are 
summarized in Table 1-1.  Surface water samples were collected from one reference area (Round Pond) 
and four surface water areas on-site including the Middlesex Canal, Richardson Pond, B&M Pond, and 
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Content Brook.  These samples will be used to evaluate toxicity to aquatic receptors from exposure to
metals in surface water.  Fish tissue samples were also collected at these five open water locations (four
on-site and one reference) to model dietary exposure of heron based on site-specific fish tissue
concentrations of PAHs and target metals.

Sediment samples were collected to further evaluate toxicity to benthic invertebrates from exposure to
4,4'-DDD, PCBs, PAHs, and metals in sediment within the on-site wetlands and ponds.  Sediment
samples were collected in a phased approach.  Based on historic data and a site reconnaissance, twenty
on-site sampling locations and three reference locations were selected for screening-level analysis for
target metals, PAHs, PCBs, and Microtox® toxicity, using standard field-screening methods, which are
further described in Section 3.  Based on the field screening results, a subset of four on-site sediment
sampling locations were selected to represent the sediments with highest potential toxicity.  The least
toxic/contaminated location among the three potential reference locations was selected for analysis as
the representative reference location.  These five sediment samples, including four non-reference and
one reference location, were evaluated using laboratory sediment toxicity testing and analytical
methods.  These data will be used to evaluate the potential toxicity of site-related contaminants on
benthic organisms from locations representing the highest contaminant levels based on historic data and
screening results.

The data from the sediment, surface water, and fish sampling described above are evaluated in this
report in preparation for use in the focused ecological risk assessment.
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SECTION 2.0
FIELD OPERATIONS

This section summarizes the field activities conducted by M&E at the Site in September and October
2004.  The design details of the field program are described in the Sampling and Analysis Plan (Field
Sampling Plan and Quality Assurance Project Plan) for Remedial Investigation/Feasibility Study
Addendum (OU-4) - Revision 00, Iron Horse Park Superfund Site, North Billerica, Massachusetts
(SAP) (M&E, 2004b).

2.1 Field Activities

Field activities were conducted at the Site from September 13, 2004 to October 1, 2004 in accordance
with the SAP (M&E, 2004b).  EPA’s primary objective for the sampling activities was to provide
sufficient data to support the focused ecological risk assessment.

To achieve EPA’s objective, M&E collected 23 sediment samples, 5 triplicate surface water samples,
and 124 fish, which were later composited into 25 fish samples.  Non-reference sediment sampling
locations selected for field screening are shown on Figure 2-1.  Non-reference surface water and fish
sampling locations are shown on Figure 2-2, along with non-reference sediment samples selected for
full characterization based on the screening-level analyses.  As identified in Figure 2-2, non-reference
(or site) sediment sampling locations SED-01, SED-05, SED-11, and SED-18 were selected for full
characterization.  Figure 2-3 shows reference sediment (screening locations), surface water, and fish
sampling locations.  Reference sediment sampling location SED-22 was selected for full
characterization.  Photographs of sampling locations are provided in Appendix A.

2.1.1  Sampling Locations

Sampling locations were selected during a site reconnaissance conducted on July 8, 2004 and attended
by M&E personnel, the EPA RPM and EPA ecological risk assessor, and the Massachusetts
Department of Environmental Protection (MADEP) project manager.  Sediment sampling locations
were selected based on their positions in relation to historical sampling locations which had shown
elevated levels of contamination and visual observations made during the site reconnaissance.  In most
cases, the staked location from historical sampling was located and samples were collected within a few
feet of the previously sampled location.  If a previous sampling location was not located or if sampling
was to occur in a new location, the sediment sampling locations were selected based on where sediment
deposition was likely to have occurred.  Sediment sampling locations are shown on Figures 2-1 and 2-
3.

Fish and surface water sampling locations were selected based on habitats that could support fish.  Fish
and surface water sampling locations are shown on Figures 2-2 and 2-3.
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Sediment Sampling Locations

The locations and rationale for sediment sample selection are provided below.  Further details regarding
the rationale for the selection of sediment sampling locations from historical data are provided in Table
2-1.  Overall, locations were selected to provide a representative sampling of the wetland areas across
the Site.

Sediment samples SED-01, SED-02, SED-03, and SED-04 were collected from the Content Brook
Area.  All of these samples were collected within the vicinity of historical sampling locations which had
reported exceedances of preliminary remediation goals (PRGs) as identified in the OU-3 FS (M&E,
2004a).

Sediment samples SED-05, SED-06, and SED-07 were collected on the shores of B&M Pond.  Two of
these three locations (SED-05 and SED-06) were collected near locations with historical PRG
exceedances.  The third sample, SED-07, was collected in the northwest corner of B&M Pond.  This
location was selected to provide better spatial coverage of the pond.

Sediment sample SED-08 was collected within the wetland just off the East Middlesex Canal, south of
the B&M Railroad Landfill.  This location is in the vicinity of a previously collected sample which had
historical PRG exceedances.

Sediment samples SED-09, SED-10, SED-11, and SED-12 were collected within the West Middlesex
Canal.  Samples from the West Middlesex Canal have historically shown elevated concentrations of
PAHs.  In addition, SED-11, located just downstream of the Johns-Manville outfall, was sampled in the
vicinity of the location with the reported highest historical PCB concentration.

Sediment samples SED-13, SED-14, SED-15, and SED-16 were collected within Richardson Pond and
the surrounding wetlands.  One sampling location (SED-13) was located within an area that had
historically reported PRG exceedances.  This wetland area was considered a likely habitat for heron, a
receptor to be included in the focused ecological risk assessment.

Sediment samples SED-17, SED-18, SED-19, and SED-20 were collected within the Unnamed Brook.
These samples were all collected within the vicinity of previous sampling locations for which
exceedances of PRGs were reported.

Sediment samples SED-21, SED-22, and SED-23 were collected within Round Pond.  These samples
were collected to serve as reference locations.

A survey of all sediment sampling locations was conducted by M&E using a hand-held GPS unit.  The
survey was conducted in accordance with the following standards:  Horizontal Controls are geographic
coordinates WGS 84 (World Geodetic System of 1984).  Vertical datum was not recorded.  GPS
coordinates for sediment sampling locations are provided in Appendix B.
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Surface Water Sampling Locations

Surface water samples were collected in triplicate at five locations corresponding to where fish
sampling was to occur, including Richardson Pond (SW-RP samples), Content Brook (SW-CB
samples), West Middlesex Canal (SW-MC samples), B&M Pond (SW-BM samples), and Round Pond
(SW-RF reference samples).  Surface water sample nomenclature includes the location prefix (e.g. SW-
CB) and a suffix (i.e. -01, -02, or -03) indicating triplicate sample identifications.

Fish Sampling Locations

Fish samples were collected from four on-site surface water bodies (B&M Pond, Richardson Pond,
Middlesex Canal down gradient of the Johns-Manville outfall, and Content Brook) and the reference
water body (Round Pond).  Initially, the fish collected were assigned a subsample ID.   This was done
because most fish collected were not of sufficient weight to constitute a sample, and therefore, were
expected to be composited.  Once composited, there were 25 fish samples for analysis.  Once
composited, sample nomenclature included a location prefix (e.g., BM for B&M Pond), followed by a
species abbreviation (e.g, BB for brown bullhead and GS for golden shiner), and then a sequential
sample number.  For example, fish tissue sample MC-AE-1 was a composite sample of American eel
collected from the West Middlesex Canal.

2.1.2  Sediment Sampling

Sediment samples were collected from September 13, 2004 through September 20, 2004.  All twenty-
three sediment samples were collected with an Eckman dredge, which generally captures the first six
inches of sediment below the sediment-water interface.  Collected sediment was placed in one or more
stainless steel bowls and photoionization detector (PID) readings were taken and recorded (Appendix
C).  Sediment was then homogenized with a stainless steel spoon or trowel, and grain size, Munsell
color, and sample descriptions were recorded on field sampling sheets.  Depth to the river bottom was
also measured and recorded.  Sediment was placed into sampling containers and immediately placed in
a cooler with ice (with the exception of sample aliquots for grain size analyses).  Samples were later
recorded onto chain-of-custody (CoC) forms and submitted to laboratories to be held for possible
analysis.

All sampling equipment was decontaminated between each sample location according to M&E standard
operating procedures (SOPs) in accordance with M&E’s SAP (M&E, 2004b).  Sediment sampling field
data sheets are provided in Appendix C.

Sediment samples were collected for the initial screening of toxicity with Microtox®, PAHs and PCBs
with immunoassay test kits, and target metals except aluminum by X-Ray Fluorescence Spectroscopy
(XRF).  In addition, sediment was collected for possible full characterization, including analyses for
toxicity, 4,4'-DDD/PCBs, PAHs, target metals, total organic carbon (TOC), and grain size in
accordance with the SAP (M&E, 2004b).  Samples were preserved with ice.  Additional sample volume
was collected from sediment location SED-05 for field duplicate analyses.  The sample location
identification used for the field duplicate was SED-25.  At locations SED-21, SED-22, and SED-23,
additional sample volume was collected for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses
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for PAHs, 4,4'-DDD/PCBs, target metals, and TOC.  Equipment blanks were also collected and
submitted for analyses.  A temperature blank was included with each cooler prior to sample shipment.
CoC documentation for each sample shipment is included in Appendix D.  Upon arrival at the
laboratories, sediment samples were frozen to suspend the holding times while awaiting a decision
concerning those samples to undergo full characterization.

2.1.3  Surface Water Sampling

Surface water samples were collected in triplicate from five locations within various water bodies
located in and around the Site from September 21, 2004 through September 24, 2004.  Surface water
sampling was conducted prior to electroshocking for fish to minimize sediment disturbances caused by
the electroshocker, which could potentially lead to elevated turbidity levels in the surface water
samples.

Surface water samples were collected using a teflon-coated dipper to transfer sample aliquots to sample
containers.  For the dissolved target metals sample aliquot, surface water was placed into an interim
bottle from which volume was later pumped through a 0.45 �m filter and transferred to another bottle
to be submitted to the laboratory.  All samples were preserved according to analytical methodologies,
placed in a cooler with ice, documented onto a CoC form, and submitted for laboratory analyses.

At each sampling location, the depth of the water column was measured and velocity of the current was
visually estimated and recorded.  In addition, water quality and field  parameters (pH, dissolved oxygen,
specific conductivity, oxidation reduction potential [ORP], temperature, and turbidity) were measured
and recorded.

Non-dedicated sampling equipment (i.e., the dipper) was decontaminated between each surface water
sampling location according to SOPs in the SAP (M&E, 2004b).  Surface water sampling field data
sheets are provided in Appendix C.

All surface water samples were collected for analysis of toxicity to daphnia and minnow, target metals
(total and dissolved), and alkalinity in accordance with the SAP (M&E, 2004b).  Samples collected for
target metals analysis were preserved with nitric acid (HNO3).  Alkalinity and toxicity testing samples
were not preserved.  Additional sample volume was collected from location SW-MC-01 (the first of the
triplicate samples collected in the West Middlesex Canal) for field duplicate analyses for target metals
and alkalinity.  The sample location identification used for the field duplicate was SW-MC-21. At
location SW-RF-01, additional sample volume was collected for MS/MSD analyses for target metals
and alkalinity.  Equipment blanks (for total and dissolved target metals) were collected and submitted
for analysis.  A temperature blank was included with each sample shipment.  CoC documentation for
each sample shipment is included in Appendix D.

2.1.4  Fish Sampling
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Fish samples were collected from four on-site surface water bodies (B&M Pond, Richardson Pond,
Middlesex Canal down gradient of the Johns-Manville outfall, and Content Brook) and the reference
water body (Round Pond) consistent with the SAP (M&E, 2004b) procedures.  Coinciding with surface
water sampling, the initial fish sampling event occurred during the week of September 21, 2004 through
September 24, 2004.  M&E in consultation with EPA, conducted an additional three days of fish
sampling  from September 29, 2004 through October 1, 2004.  Additional fish sampling was necessary
to obtain sufficient sample mass for brown bullhead (Ameiurus nebulosus) from Content Brook and
Round Pond.

At each location, five 50-gram samples were targeted which consisted of either a single fish or a
composite of multiple fish of the same species.  After all samples were collected, EPA in consultation
with M&E, decided which specific fish from each area would be composited by the laboratory for
analysis.  Each composited fish sample was analyzed on a whole fish basis for total lipids, target metals,
and PAHs.

Prior to fish sampling, a Scientific Collection Permit was filed with the Massachusetts Department of
Fisheries and Wildlife (Appendix E).  During the week of September 21, 2004 through the 24, 2004,
fish were collected at all locations using a direct-current (DC) powered backpack electroshocker.
Sampling was conducted by wading in a downstream to upstream fashion within Middlesex Canal and
Content Brook.  At locations where water levels were too deep or the substrate too soft to allow
wading, the field crew used either a canoe or a small inflatable zodiac boat.  In all pond locations,
including Richardson Pond, B&M Pond, and Round Pond, electrofishing was conducted in anticipated
fish habitat (i.e., submergent and emergent vegetation) in water depths up to four feet.

During the week of September 29,2004 through October 1, 2004, fish were collected using a
combination of sampling gear including hoop nets, trot lines, gill nets, and angling.  Fish within Round
Pond and Content Brook were collected using baited hoop nets and trot lines which were soaked
overnight and collected the following morning.  Gill nets and angling were also used to supplement fish
collection within Round Pond.  Gill nets, consisting of variable mesh sizes (2.0-inch, 2.5-inch, 3.0-inch
and 3.5-inch), were soaked for two hour sets.  At all locations, an on-shore observer was present
during fish sampling events.

All collected fish were placed into holding bins which consisted of a tank with sufficient water to
maintain proper temperature and oxygen levels to minimize stress.  All fish collected were kept alive
until final decisions were made regarding which individuals were to be retained for fish tissue analysis.
All fish selected for the fish tissue analysis were euthanized, enumerated, identified to species, and
measured for length and weight.  Scales or fin samples were also removed for potential age analysis.
Whole body fish samples were then packed in dry ice and shipped to the laboratory for processing and
analysis. All fish sampling field data sheets are provided in Appendix C.

2.2 Field Observations
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Field observations made during the sampling of sediment, surface water, and fish are detailed below.

2.2.1  Sediment Observations

Field observations made during sediment sampling are provided herein, by area.  A summary of
sediment sample descriptions is provided in Table 2-2.  Field sampling sheets are included in Appendix
C.

Content Brook Area
Sediment samples collected within the Content Brook Area were generally dark brown or dark gray in
color and consisted of silt and fine or very fine sand.  The one exception was that only silt with some
organic material was noted in sediment sample SED-02, which was collected within a phragmites
wetland at the foot of Shaffer Landfill.

Sediment sample SED-01 was collected in a very shallow stream (water depth less than 2 inches).  This
sediment sample was stained with an orange color and appeared to have a sheen.  A hydrocarbon odor
was noted for this sample, as well as sediment sample SED-02.  A sulfide odor was noted for sediment
sample SED-04.

B&M Pond
Sediment samples collected from B&M Pond (SED-05, SED-06, and SED-07) and in the vicinity
(SED-08) were characterized as black or very dark grayish brown silt and fine or very fine sandy
sediment with some organic material, including roots, leaves, and twigs.  A sheen was observed on the
surface water when sediment samples SED-05, SED-07, and SED-08 were collected.

West Middlesex Canal
Sediment samples collected within the West Middlesex Canal consisted of silt and various classes of
sand and were very dark grayish brown or black in color.  The canals are tree-lined and all samples
contained twigs.  A sheen on the water surface was noted when samples SED-09, SED-10, and SED-
12 were collected.

Richardson Pond
Sediment samples collected within Richardson Pond were characterized as very dark gray or brown silt,
with little or some fine sand and/or coarse sand.  All samples contained some amount of organic matter,
consisting of wetland vegetation and phragmites roots.  The surface water in Richardson Pond, where
the sediment samples were collected, was stained with limited visibility.  Surface sheens were observed
at SED-13 and SED-15.

Unnamed Brook
Sediment samples collected from the Unnamed Brook (SED-17, SED-18, SED-19, and SED-20)
contained silt and various sand classes that were very dark gray or black in color.  A sheen on the water
surface was noted at all locations.

Reference Area - Round Pond
Samples collected at Round Pond were very dark brown or black in color and consisted of silt and fine
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or very fine sand.  A high organic fraction (i.e., leaves and roots) was noted for SED-21 and SED-22;
only some twigs were noted for sample SED-23.  Stained water was noted above all sample locations
and a sulfide odor was noted for SED-21.

2.2.2  Surface Water and Fish Observations

Observations made during surface water and fish sampling are discussed together within this section, as
these samples were collected concurrently.  Observations are discussed by surface water body.  Fish
data collected, such as weight and length, are considered results, and thus, are discussed in Section 6.

At all surface water bodies, water quality parameters, including temperature, dissolved oxygen (DO),
specific conductivity, pH, oxidation reduction potential (ORP), and turbidity were measured.  Table 2-3
summarizes water quality parameters measured within surface water bodies at the Site.

Similar temperature readings were recorded for each surface water body.  Temperatures ranged
between 15.36 and 18.06 oC.  The variability can be largely attributed to time of day and depth of
sample.  The pH was slightly acidic (6.08 - 6.53) at all surface water bodies, with the exception of the
reference location, Round Pond, where a slightly basic pH of 7.53 was recorded.  Low specific
conductivity readings were recorded at all surface water bodies.  Richardson Pond had the highest
specific conductivity with a reading of 378 microSiemens per centimeter (�S/cm). A range of 129 to
211 �S/cm was noted at the other surface water bodies.  At each surface water body, the water color
was noted to be slightly stained; however, turbidity was very low at all locations, with values ranging
between 1.3 to 5.26 Nephlometric Turbidity Units (NTU).

All five surface water bodies were depleted with respect to DO, with concentrations reported between
0.90 and 4.85 milligrams per liter (mg/L).  The reference location, Round Pond, and Richardson Pond
had the lowest DO with 0.90 and 1.35 mg/L, respectively.  All bodies of water had ORP readings
between 53.5 and 298 millivolts (mV).  It should be noted that the bodies of water with the lowest DO
concentrations had the highest ORP readings.

Low current speeds were noted (1 to 2 ft/sec) at Richardson Pond, Middlesex Canal, and Content
Brook.  Current speeds were estimated based on the distance that a floating object such as a leaf
traveled over a specific time.  No current was observed at B&M Pond and Round Pond.
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SECTION 3.0
ANALYTICAL METHODS

Screening analyses for target metals (except aluminum), PAHs, and PCBs were performed off-site by
the M&E team using procedures described in Appendix G of the SAP (M&E, 2004b).  Microtox®
screening analyses were performed by EnviroSystems, Incorporated (ESI), of Hampton, New
Hampshire using the procedure provided in Appendix J of the SAP (M&E, 2004b).  Grain size analysis
was performed by a subcontracted geotechnical testing laboratory using the procedure described in
Appendix I of the SAP (M&E, 2004b).  Toxicity testing was performed by ESI using standard
operating procedures (SOPs) provided in Appendix J of the SAP (M&E, 2004b).  For definitive
chemical analyses, the laboratories performed the analytical procedures according to the M&E Delivery
of Analytical Services (DAS) specifications included in Appendix H of the SAP (M&E, 2004b).  DAS
specifications are developed under the EPA DAS program and are based on EPA analysis methods.
Chemical analysis work was subcontracted to laboratories procured under the DAS program.  DAS
specifications were utilized, modified, or developed to meet the project data quality objectives (DQOs)
for the sampling event.  Analytical methods were selected to assess sample concentrations relative to
each parameter’s project action limit (PAL).  The PAL for each analyte in each media was chosen based
upon the lowest of chosen ecological published risk-based criteria.  The PALs are listed in the analytical
result tables of this report.  The specific source of each individual PAL is included in Tables 6-1, 6-2,
and 6-3 of the SAP (M&E, 2004b).

This section provides summaries of the analytical methods used to determine target analyte
concentrations.  All quality control requirements associated with the procedures are detailed in the
procedures and DAS specifications referenced above.  Any modifications or deviations from the DAS
specifications performed by the laboratories received approval by M&E and are discussed in Section
5.0.

3.1  Sediment

The sediment sampling program was designed such that twenty-three sediment samples, including
twenty site samples and three reference samples, would be collected and field-screened for toxicity,
PAHs, PCBs, and target metals (except aluminum).  From the results, four samples (with the possibility
of a fifth) would be selected for analysis by M&E and EPA for full characterization, based on the
highest screening results for three site samples and the lowest screening result for the reference sample.
A fifth sediment sample would be analyzed by the laboratory if the site sample collected in the vicinity
of the highest historical 4,4'-DDD concentration had not been selected based on the highest screening
results.

3.1.1 Screening Analyses

3.1.1.1 Microtox® Screening.  The Microtox® Acute Toxicity Test is a timed metabolic
inhibition test which uses freeze-dried luminescent bacteria (Vibrio fischeri NRRL B-11177) to
evaluate the acute toxicity of water, soil, or sediment samples.  Bacterial bioluminescence is
directly proportional to cellular respiration and any inhibition of cellular activity (toxicity)
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results in a decreased rate of cellular respiration and a corresponding decrease in the rate of
luminescence.  The more toxic the sample, the greater the percent light loss from the test
suspension of luminescent bacteria.

3.1.1.2 PAH Screening.  The PAH RaPID Assay kit applies the principles of enzyme linked
immunosorbent assay (ELISA) to the determination of PAHs and related compounds.  The
sample to be tested is added, along with an enzyme conjugate, to a disposable test tube,
followed by paramagnetic particles with attached antibodies specific to PAHs.  The PAHs
(which may be in the sample) and the enzyme-labeled PAHs (the enzyme conjugate) compete
for antibody binding sites on the magnetic particles.  At the end of an incubation period, a
magnetic field is applied to hold the paramagnetic particles (with PAHs and labeled PAH analog
bound to the antibodies on the particles, in proportion to their original concentration) in the
tube and allow the unbound reagents to be decanted.

The presence of PAHs is detected by adding the enzyme substrate (hydrogen peroxide) and the
chromogen (3,3',5,5'-tetramethylbenzidine).  The enzyme-labeled PAH analog bound to the
PAH antibody catalyzes the conversion of the substrate/chromogen mixture to a colored
product.  Since the labeled PAHs (conjugates) were in competition with the unlabeled PAHs
(sample) for the antibody sites, the color developed is inversely proportional to the
concentration of PAHs in the sample.

3.1.1.3 PCB Screening.  The PCB RaPID Assay kit applies the principles of ELISA to the
determination of PCBs and related compounds.  The sample to be tested is added, along with an
enzyme conjugate, to a disposable test tube, followed by paramagnetic particles with attached
antibodies specific to PCBs.  The PCBs (which may be in the sample) and the enzyme-labeled
PCBs (the enzyme conjugate) compete for antibody binding sites on the magnetic particles.  At
the end of an incubation period, a magnetic field is applied to hold the paramagnetic particles
(with PCBs and labeled PCB analog bound to the antibodies on the particles, in proportion to
their original concentration) in the tube and allow the unbound reagents to be decanted.

The presence of PCBs is detected by adding the enzyme substrate (hydrogen peroxide) and the
chromogen (3,3',5,5'-tetramethylbenzidine).  The enzyme-labeled PCB analog bound to the PCB
antibody catalyzes the conversion of the substrate/chromogen mixture to a colored product.
Since the labeled PCBs (conjugates) were in competition with the unlabeled PCBs (sample) for
the antibody sites, the color developed is inversely proportional to the concentration of PCBs in
the sample.

3.1.1.4 Target Metals Screening.  The X-ray fluorescence (XRF) spectrometer uses gamma-
ray bombardment to produce nuclear excitement of atoms within the test material.  Upon
relaxation of each excited atom, a characteristic X-ray is emitted which is proportional to the
atomic number of the excited atom.  By analyzing the spectral X-ray intensities, the types of
elements present and their respective concentrations can be determined.

3.1.2 Full Characterization Analyses
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3.1.2.1  Grain Size.  The sediment samples were analyzed for grain size according to ASTM D-
422-98.  A quantitative determination of the distribution of particle sizes retained on the No. 10
sieve was determined by sieving using various sieve sizes ranging from 3 inch to No. 10.

3.1.2.2  Total Organic Carbon/Total Combustible Organics. The sediment samples were
analyzed for total organic carbon (TOC) and total combustible organics (TCO) according to
M&E DAS specification D-005.1, which is based upon the Lloyd Kahn method for TOC and
ASTM D2974-87 for TCO.  For TOC, the TOC analyzer converted the carbonaceous material
in the samples to CO2 by catalytic combustion.  The CO2 formed from each sample was
measured by an infrared detector and was directly proportional to the concentration of organic
carbonaceous material in the sample.  The TOC was reported if the TCO results were less than
1 percent.  The TCO was determined by measuring the ash content of the samples by
combustion at 750oC.

3.1.2.3 Target Metals. M&E DAS Specification D-044.2 was used to determine
concentrations of aluminum (Al), arsenic (As), barium (Ba), manganese (Mn), silver (Ag),
chromium (Cr), cobalt (Co), copper (Cu), lead (Pb), vanadium (V), and zinc (Zn) in the
sediment samples.  Freeze-dried aliquots of the samples were digested and analyzed for the
target metals by inductively coupled plasma/mass spectroscopy (ICP-MS) according to the CLP
Statement of Work (SOW) ILM04.1 as modified by the DAS specification.

3.1.2.4 Pesticides and PCBs. M&E DAS Specification D-043.1 was used to determine
concentrations of 4,4'-DDD and PCBs in the sediment samples.  Freeze-dried aliquots of the
samples were extracted and analyzed for the target compounds by gas chromatography using an
electron capture detector (GC/ECD) according to the CLP SOW OLM04.3 as modified by the
DAS specification.

3.1.2.5  Polynuclear Aromatic Hydrocarbons. M&E DAS Specification D-054.1 was used to
determine concentrations of PAHs in the sediment samples.  Freeze-dried aliquots of the
samples were extracted and analyzed for the target compounds by gas chromatography/mass
spectrometry (GC/MS) single ion monitoring (SIM) according to the CLP SOW OLM04.3 as
modified by the DAS specification.

3.1.2.6 Toxicity.  Sediment toxicity tests were conducted for the freshwater midge Chironomus
tentans, and the amphipod Hyalella azteca by ESI according to ESI  SOPs (M&E, 2004b),
based on programs and protocols outlined in Test Methods for Measuring the Toxicity of
Sediment-Associated Contaminants with Freshwater Invertebrates (ASTM, 2001), Methods for
Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with
Freshwater Invertebrates (EPA, 2000), and Standard Methods for the Examination of Water
and Wastewater, 20th Edition (APHA, 1998). C. tentans 10-day survival and growth toxicity
tests were conducted according to ASTM method E 1706-95 and EPA method 100.5 (ESI SOP
QA-1407). H. azteca 10-day survival and growth tests were conducted according to ASTM
method E 1706-95 and EPA method 100.4 (ESI SOP QA-1406).

3.2  Surface Water
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3.2.1 Total and Dissolved Target Metals

M&E DAS Specification D-004.1 was used to determine concentrations of Al, As, Ba, Mn, Ag, Cr,
Co, Cu, Pb, V, and Zn, as well as calcium (Ca) and magnesium (Mg).  Both field-filtered and unfiltered
samples, representing dissolved and total metals, respectively, were digested and analyzed for the target
metals by inductively coupled plasma/mass spectroscopy (ICP-MS) according to the CLP Statement of
Work (SOW) ILM04.1 as modified by the DAS specification.

3.2.2 Alkalinity

M&E DAS Specification D-033.1 was used to determine alkalinity in surface water samples.  An
unaltered sample is titrated to an electrometrically determined end point of pH 4.5 with acid according
to EPA Method 310.1 as modified by the DAS specification.

3.2.3 Toxicity

The surface water chronic renewal toxicity tests using the daphnid, Ceriodaphnia dubia and fathead
minnow, Pimephales promelas, were performed at ESI according to ESI  SOPs (M&E, 2004b), based
on programs and protocols outlined in Short-Term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Waters to Freshwater Organisms (EPA, 2002), and Standard Methods for the
Examination of Water and Wastewater, 20th Edition (APHA, 1998).  The C. dubia survival and
reproduction assay chronic toxicity tests were conducted according to EPA method 1002.0 (ESI SOP
QA-1408 ).  The P. promelas survival and growth assay 7-day surface water tests were conducted
according to EPA method 1000.0 (ESI SOP QA-1409).

3.3  Fish Tissue

The following sections describe methods used for analysis of fish samples collected at the Site.

3.3.1    External Examination, Weight, Length and Age

All fish were removed from the holding bin and individually examined for gross histo-pathology to
detect obvious abnormalities (i.e., tumors, lesions, unusual parasitism, fin erosion, eroded gills, and
other visible deformities).  Each fish was also inspected for physical deformities or abnormalities, which
were recorded on the field data sheet.

Following inspection, individual fish were measured for fork length (± 1millimeter [mm]) and weight (±
0.1 gram [g]) consistent with procedures identified in the SAP (M&E, 2004b).  Scales were obtained
from all species except brown bullhead (Ameiurus nebulosus) and American eel (Auguilla rostrata).
Dorsal spines were taken from brown bullhead.  All scale and dorsal spine samples are being held at
Metcalf & Eddy for potential future aging analysis if deemed necessary.  American eel will not be aged
due to the lack of bony structures.

3.3.2    Fish Compositing Scheme
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All fish captured were rinsed with deionized ultra-filtered (DIUF) water and shipped in individual
packages to the laboratory as whole body samples.  M&E, in consultation with EPA, then decided
which samples to analyze from each individual surface water body.  Table 3-1 presents the number and
mass of samples submitted for fish tissue preparation and analysis.  Whenever possible, a single fish
constituted one sample.   If individual fish were not large enough to provide the required sample mass
(approximately 50 g), multiple fish of the same species were composited at the laboratory.  To the
extent possible, fish of similar size and species were composited to achieve the tissue mass required for
analysis.  The laboratory then homogenized the whole body samples according to M&E DAS
Specification D-051.1 prior to digestion for target metals and extraction for PAH and lipid content
analyses.

3.3.3 Target Metals

Fish tissue samples were analyzed for target metals (Al, As, Ba, Mn, Ag, Cr, Co, Cu, Pb, V, and Zn)
according to procedures outlined in M&E DAS Specification D-134.  The target analytes were the
same as those analyzed for sediment samples.  The samples were digested and analyzed for the target
metals by inductively coupled plasma/mass spectroscopy (ICP-MS) according to the CLP Statement of
Work (SOW) ILM04.1 as modified by the DAS specification.

3.3.4  Polynuclear Aromatic Hydrocarbons

Fish tissue samples were analyzed for PAHs according to procedures outlined in M&E DAS
Specification D-052.1.  Tissue samples (approximately 5 grams) were extracted using SW-846 Method
3545 (pressurized fluid extraction).  Clean-up techniques included the use of silica gel and copper.  The
samples were analyzed for PAHs by GC/MS using the CLP SOW OLM04.3 as modified by the DAS
specification which incorporated the use of single ion monitoring (SIM) for detection of low
concentrations of PAHs.

3.3.5  Lipid Content

Fish tissue samples were analyzed for total lipids according to procedures outlined in M&E DAS
Specification D-058.1.  The lipids analysis was performed on a split of the extract used for PAH
analysis.  The samples were analyzed using gravimetric methodology from EPA 823-R-95-007
Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories as modified by the
DAS specification.
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SECTION 4.0
DATA QUALITY AND DATA VALIDATION

4.1  Project Quality Objectives

Data generated during the September and October 2004 sampling events are to be used for a
focused ecological risk assessment to determine the potential for adverse effects of contaminants
in sediment, surface water, and biota on ecological receptors, either through direct exposure to
contaminants in sediment and surface water or through indirect exposure through the food web.
The following Data Quality Objectives (DQOs), as presented in the SAP (M&E, 2004b), were set
for this project:

• Provide additional data for the RI/FS to support selection of a remedy to control
ecological risks to the environment, including providing data to assess the risks to aquatic
receptors directly exposed to metals in on-site surface water bodies;

• Assess the risks to aquatic receptors directly exposed to 4,4'-DDD, PAHs, and metals in
sediment within the on-site wetlands and ponds; and

• Assess the risks to predatory birds indirectly exposed to PAHs and metals through
ingestion of fish from on-site surface water bodies.

A complete discussion of project data validation and data quality is provided in Appendix F.  This
narrative is based on data validation memoranda submitted to EPA between November 2004 and
February 2005.  Tier II data validation was performed on all chemistry data, with the exception of
alkalinity and TOC, associated with the September and October 2004 sampling event.  The level
of validation required was defined in the SAP (M&E, 2004b).

In order to determine if project DQOs were met, the quality of the actual sample and quality
control results was assessed.  Data quality was assessed in terms of precision, accuracy,
representativeness, completeness, and comparability.  For each of these terms, quality objectives
were established prior to the onset of the program, and actual sample and quality control results
were evaluated in relation to these quality objectives.

Data quality and test acceptability for sediment and surface water toxicity tests are discussed in
Appendices G and H, respectively.  Specific data validation procedures for toxicity test data are
not available, however, test acceptability requirements were evaluated and protocol deviations
were reviewed and reported (Appendices G and H).  Results of reference toxicant evaluations
conducted by the laboratory are also reported.
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SECTION 5.0
DEVIATIONS FROM THE SAMPLING AND ANALYSIS PLAN

5.1  Field Methods

Field method variations to the SAP include the following:

• A dipper was used to collect surface water samples instead of filling the bottles
directly, as indicated in the SAP.  A dipper is a teflon-coated beaker attached to a
long-handled pole, which allows collection of surface water from the shore of
water bodies, and are commonly used to collect surface water.  This procedure
further reduced the possibility of sediment disturbances and contamination within
the surface water samples.

• As noted in Section 2.1.4, fish were collected by a variety of methods during the
week of September 29, 2004 through October 1, 2004.  M&E, in consultation with
EPA, elected to collect additional samples using baited hoop nets, trot lines, gill
nets, and angling.  All fish collected during the previous week were collected via
electroshocking, in accordance with the SAP.

5.2  Analytical Methods

In general, analyses performed by the laboratories for this program were in accordance with the
M&E DAS Analytical Specification requirements, as modified by the project specific
modifications presented in the SAP (M&E, 2004b).  However, additional deviations between
what was performed by the laboratory and what was required by the DAS Analytical
Specifications and the SAP (M&E, 2004b) were noted in several instances.  These deviations
were discussed with and approved by M&E prior to analysis and are listed below.

5.2.1 PAHs in Sediments

As provided in worksheet #9B in the SAP (M&E, 2004b), the laboratory had a quantitation limit
(QL) of 2.0 �g/kg for most target PAHs, compared to the required 0.33 �g/kg required in DAS
specification D-054.1.  As the laboratory QL was consistent with the project quantitation limit of
2.0 �g/kg for each target analyte, the laboratory was approved to report sediment PAH data with
a QL of 2.0 �g/kg.
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5.2.2 Surface Water Toxicity Test

Review of testing procedures and data generated from surface water testing indicated one
deviation from standard protocols.  Sample SW-MC-01 lost two minnows from Replicate D on
Day 2 due to a technician error.  All statistical analysis for this replicate was, therefore, based
upon the assumption that eight fish instead of ten were added at the start of testing.  It is the
opinion of the Study Director at ESI that this deviation had no negative impact on the outcome of
the assay.

5.2.3 Method Detection Limit Studies for Tissue Analyses

The laboratory indicated that tissue method detection limit (MDL) studies are difficult and not
performed on a routine basis.  The DAS methods for PAH and metals analysis of tissue samples
(D-052.1 and D-134, respectively) required that an MDL study be performed in the previous nine
months.  The laboratory had performed MDL studies several years ago, and this was deemed
sufficient by the project chemist for meeting the objectives of the MDL studies.

5.2.4 Analysis of Tissue Standard Reference Materials

The laboratory indicated that freeze dried standard reference materials (SRMs) analyzed in
conjunction with samples had matrix issues that overloaded the analytical systems, causing
analytical problems that were not indicative of analysis of the other field samples.  The laboratory
was approved to reduce the sample size of co-analyzed SRMs such that the SRM-specific
overloading issues were minimized.
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SECTION 6.0
RESULTS

This section summarizes the results for sediment, surface water, and fish tissue sampling
conducted by M&E during September and October 2004.

6.1 Sediment

Twenty-three sediment samples underwent screening analyses, five of which were selected for full
characterization.  The results are presented below.

6.1.1 Screening Analyses

6.1.1.1 Microtox® Results.  The Microtox®  results were used in conjunction with the
other screening analyses to select sediment samples for full characterization analysis.
Microtox® utilizes a reconstituted bioluminescent marine bacteria, Vibrio fischeri, where
a reduction in light output serves as a measure of toxicity, and percent effect, or reduction
in light, is quantified at 5 and 15 minutes.  In two samples collected from B&M Pond
(SED-05 and SED-08), approximately 60% effect was measured at 5 minutes.  SED-05
was selected for full characterization.  From the West Middlesex Canal, two sediment
samples (SED-10 and SED-11) showed approximately 50% effect at 15 minutes; SED-11
was one of the samples chosen for full characterization.  Three of the four samples from
Content Brook (SED-01, SED-02, and SED-04) showed percent effects ranging from
28% to 37% at 5 minutes, including SED-01 which was also selected for full
characterization.  Lower percent effects were observed in samples from the Unnamed
Brook (SED-17, SED-18, SED-19, and SED-20), Richardson Pond (SED-13, SED-14,
and SED-15), and Round Pond (reference samples SED-21, 22, and 23), with the
exception of sample SED-16 from Richardson Pond.  Differences in percent effect at 5
and 15 minutes are hypothesized due to varying response times for different chemicals, as
well as adaption on behalf of the bacteria.  The sediment toxicity report generated by ESI
including Microtox® data is provided in Appendix G.

6.1.1.2  PAH Screening Results.  The screening results for total PAHs were corrected
for dry weight and are summarized in Table 6-1.  Information used to determine dry
weight results is provided in Appendix I.  Total PAH concentrations were detected in all
samples, with an average concentration of 51.1 mg/kg dry weight (wt.) in the 23 samples.
The highest concentrations were detected in samples SED-05 (161.6 mg/kg dry wt.) and
SED-07 (163.13 mg/kg dry) from B&M Pond, SED-12 (156.8 mg/kg dry wt.) from the
West Middlesex Canal, and SED-18 (116.84 mg/kg dry wt.) from the Unnamed Brook.

PAH concentrations were 20 mg/kg or less in Content Brook and at Round Pond, the
reference location.  Of the four sediment samples from B&M Pond, two had total PAHs
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greater than 160 mg/kg dry wt., and the other two samples had total PAH concentrations
less than 20 mg/kg dry wt.  Samples from the West Middlesex Canal had total PAH
concentrations ranging between 47.36 and 156.8 mg/kg dry wt., with the exception of
sample SED-11 (6.1 mg/kg dry wt.).  PAH detections within samples from the Unnamed
Brook ranged between 28.24 and 116.84 mg/kg dry wt.  In Richardson Pond, total PAH
concentrations ranged between 7.69 and 59.36 mg/kg dry wt.

6.1.1.3  PCB Screening Results.  The screening results for total PCBs were corrected for
dry weight and are summarized in Table 6-1.  Information used to determine dry weight
results is provided in Appendix I.  In all sediment samples, total PCB concentrations were
below the detection limit, specific to percent solids of the sample.

6.1.1.4 Target Metals Screening Results.  Screening analysis was performed for ten
metals for the sediment samples collected, including arsenic, barium, cobalt, copper,
chromium, lead, manganese, silver, vanadium, and zinc.  The results are summarized in
Table 6-1.  An XRF screening form providing additional information about the analysis is
provided in Appendix I.

Arsenic was detected in 10 of the 23 sediment samples collected, with results ranging from
40.6 to 334 mg/kg, and detections occurring within at least one sample collected from
each area, except the reference location, Round Pond.  The highest arsenic concentrations
were recorded in samples SED-01 (334 mg/kg) and SED-14 (317 mg/kg), from Content
Brook and Richardson Pond, respectively.  Three of four samples from Content Brook
had detectable arsenic concentrations.

Lead concentrations were detected in 22 of the 23 sediment samples collected.  The
average lead concentration in sediment was 285 mg/kg.  Lead was detected at all areas,
including the reference pond.  The highest concentrations were in samples SED-05 (822
mg/kg) from B&M Pond, SED-11 (929 mg/kg) from West Middlesex Canal, and SED-17
(914 mg/kg) from the Unnamed Brook.  The sediment samples from Content Brook and
Round Pond, the reference location, contained lead at concentrations less than 200 mg/kg.

Detectable concentrations of barium were recorded in 18 of the 23 sediment samples
collected.  The detected concentrations ranged between 83.7 and 497 mg/kg, with the
highest barium concentration in SED-20 collected from the Unnamed Brook.  Copper was
detected in 4 of 23 total samples, with detected concentrations ranging between 121 and
930 mg/kg.  These samples were collected from B&M Pond, the West Middlesex Canal,
and the Unnamed Brook.  Manganese was found at detectable concentrations in six
sediment samples.  The highest manganese concentrations were detected in B&M Pond
samples SED-06 and SED-07 (839 and 3,120 mg/kg, respectively).  All sediment samples
collected from the reference pond contained detectable manganese concentrations (333 to
581 mg/kg).  Zinc was detected in 21 of 23 sediment samples, with an average
concentration of 370 mg/kg.  The highest zinc concentrations were detected at locations
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SED-05 (3,870 mg/kg) collected from B&M Pond and SED-13 (1,090 mg/kg) collected
within the Richardson Pond wetland.  Chromium was only detected in sample SED-19
collected from the Unnamed Brook (511 mg/kg).  Cobalt, silver, and vanadium were not
detected at concentrations above their specific detection limit in any sample.

6.1.2 Full Characterization Analyses

In consultation with EPA, five sediment samples were selected for full characterization analyses,
including four that were based on either elevated field-screening results (three site samples) or the
lowest screening result (one reference sample), as well as one location within B&M Pond that had
been the location of the highest historical 4,4'-DDD detection.  Since the samples were screened
for toxicity, PAHs, PCBs, and ten target metals, there were numerous variables to consider within
the screening results to select samples for full characterization analyses.  In addition, the spatial
separation of full characterization samples across the site was desired, to be able to better
characterize site-wide risks during the focused ecological risk assessment.

Sediment samples selected for full characterization include SED-01 (within the Content Brook
Area), SED-05 (within B&M Pond), SED-11 (within the West Middlesex Canal), SED-18 (within
the Unnamed Brook), and SED-22 (within the reference area - Round Pond).  No samples were
selected from Richardson Pond for full characterization.  The rationale for the selection of
sediment samples for full characterization is provided in Table 6-2.  Historical data, as well as the
field-screening results, were considered during the selection of samples for full characterization.
The sediment samples not selected for full characterization are being held by the laboratories in a
frozen state should additional samples require full characterization.

Samples selected for full characterization were analyzed for grain size, toxicity, and chemical
analyses including TOC, target metals, 4,4'-DDD, PCBs, and PAHs.  Sample aliquots for target
metals, 4,4'-DDD, PCBs, and PAHs were freeze-dried upon receipt at the laboratory if the
percent moisture was measured to be 50% or more.  For grain size, toxicity, and TOC analyses,
samples were not freeze-dried prior to analysis.  Grain size results are summarized in Table 6-3.
Results for the chemical analyses are provided in Table 6-4.  Toxicity testing results are provided
in the report generated by ESI in Appendix G.  Analytical results tables are included in Appendix
J.  The grain size analysis report is included in Appendix K.

6.1.2.1  Grain Size.  The grain size analysis confirmed that the sediments were
predominantly sand (69.6% to 88.1 %) with smaller fractions of silt and clay (4.3% to
28.4%) and gravel (0.0% to 16.6 %).  Large particulate organic matter (such as sticks,
roots, and plant stems) are typically removed by the laboratory, if not already removed
during the collection of the sample, prior to the sieve analysis.  However, smaller organic
matter, such as leaves, undergoes the sieve analysis, and thus is captured on the
appropriately-sized sieve, contributing toward the total weight retained on that sieve.



6-4WA158-DER-030805-500 revised June 2005

6.1.2.2  Total Organic Carbon.  Organic material was observed and recorded in each of
the samples.  The TOC content within the four site samples ranged between 16.1 and
32.3%.  However, for the field duplicate of SED-05, which was called SED-25, a TOC
value of 272% was reported.  Although this value was not rejected during data validation,
the usability and reliability of this value is considered questionable.  The TOC content in
the sediment sample from Round Pond, the reference location, was reported at 86.5%.

6.1.2.3 Target Metals.  Several target metals, including arsenic, chromium, copper, lead,
manganese, silver, and zinc, were detected at concentrations exceeding PALs in one or
more site samples.  Within the reference sample, SED-22, lead was estimated at a
concentration equivalent to the PAL.  The sediment sample collected from B&M Pond
(SED-05, field duplicate SED-25) contained the highest concentrations of each of the
metals except arsenic and lead, with an exceedance of PALs for six metals (seven within
the duplicate).  As, Ba, Cr, Co, Cu, Pb, and Zn concentrations in SED-05 exceeded
reference metal concentrations by one to two orders of magnitude.  The lowest metals
concentrations of the site locations were detected in the West Middlesex Canal sediment
sample (SED-11), with concentrations similar to those in the reference pond sample.  The
sediment sample from Content Brook (SED-01) contained the highest concentrations of
arsenic (360 mg/kg) and manganese (1,600 mg/kg) of the site samples.  In addition, at
location SED-01, copper and lead were detected at concentrations slightly above their
respective PALs.  For sediment sample SED-18, six metals exceeded their PALs.

As discussed in Appendix F, the equipment blank contained detectable levels of barium,
manganese, and zinc.  Because the equipment blank is a different matrix than the sediment
samples, the sample data was not qualified during data validation, but was flagged with an
‘EB’ to indicate there may be some contribution to the sample result from equipment
blank contamination.  Although the impact on the sample result from the contamination
seen in the equipment blank cannot be easily quantified, it would be reasonable to assume
that any contamination would impact all associated samples in a fairly consistent manner.
Therefore, in an effort to gauge the effects of possible contamination, the lowest result for
a given analyte in the sample set can be used to gauge the maximum possible contribution
caused by the contamination seen in the equipment blank.  For other samples, any
contribution from the contamination seen in the equipment blank would become less
substantial as the detected concentration in the sample increases.   For a sample with a
concentration an order of magnitude or more higher than the lowest result, it is reasonable
to assume that any impact from the contamination seen in the equipment blank becomes
less.  This may not be the case, but it provides an estimation of how reported
contamination in the equipment blank may have affected a sample’s reported
concentration.

For barium, the lowest detection was 27 mg/kg as measured in SED-22.  Although it
cannot be quantified, the potential exists that this result may have been impacted by the
contamination that was detected in the equipment blank.  Since the barium concentration
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at SED-11 was reported as 28 mg/kg, this result may be similarly affected by the
contamination seen in equipment blank.  Assuming a worst case scenario, where the
contamination seen in the equipment blank potentially contributes about 27 mg/kg to the
sediment sample result, SED-18, with a concentration of barium detected at 110 mg/kg,
may be less affected than SED-11 and SED-22.  The concentrations of barium within all
other samples, including SED-01 and SED-05 (SED-25 duplicate) may be the least
affected, since the concentrations were approximately one order of magnitude higher than
the lowest concentration detected.

Likewise, the lowest detection of manganese within the sediment samples was 220 mg/kg
estimated in SED-11.  Assuming the worst case scenario that the total manganese
concentration within this sample is due to equipment blank contamination, sediment
samples SED-05, SED-18, and SED-22 may be affected, while SED-01 may be less
affected.

The lowest detection for zinc which also had equipment blank contamination was 21
mg/kg (SED-11).  Assuming the same rationale as above, the results for SED-11 and
SED-22 may be affected, SED-01 and SED-18 may be less affected, and SED-05 may be
the least affected.

6.1.2.4 Pesticide/Polychlorinated Biphenyls.  The highest concentrations of 4,4'-DDD,
Aroclor-1254, and Aroclor-1260 were detected in SED-05 (and duplicate SED-25), the
sediment sample collected within B&M Pond.  The average concentration of 4,4'-DDD in
the sediment sample (SED-05) and its field duplicate (SED-25) was 92.5 �g/kg, which is
higher than the PAL of 2 �g/kg.  Concentrations of Aroclor 1254 and 1260 also exceeded
their respective PALs, at average concentrations of 2,695 and 1940 �g/kg.  Lower
concentrations of 4-4'-DDD were reported in SED-01 (2.69 �g/kg), which was collected
from Content Brook, and SED-18 (17.9 �g/kg) collected from the Unnamed Brook, both
of which exceeded the PAL for 4,4'-DDD (2 �g/kg).  These two locations (SED-01 and
SED-18) also had exceedances of the Aroclor-1260 PAL (5 �g/kg), with estimated
concentrations of 11.5 �g/kg and 20.1 �g/kg, respectively.  There were also exceedances
of 4,4'-DDD and Aroclor-1260 at the reference location, SED-22, with concentrations
detected at 14.5 �g/kg and 13.7 �g/kg, respectively.  For SED-11, the concentration of
4,4'-DDD was rejected during data validation due to poor dual column precision.  Further
details on the rejection are provided in Appendix F.

It should be noted that in some instances, the detection limit for specific PCB Aroclors
was elevated in relation to the PAL due to sample dilution, needed to analyze other
compounds within the sample.

6.1.2.5 Polynuclear Aromatic Hydrocarbons.  The sediment sample collected from
B&M Pond, SED-05, had the highest concentrations of PAHs, with PAL exceedances
occurring for 17 of 25 PAH compounds.  The total PAH concentration detected in the
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B&M Pond sediment sample (SED-05 and duplicate SED-25) was 173,860 �g/kg.  For
PAH compounds, the concentration was two to three orders of magnitude greater than
that from the reference pond sample.  A total PAH concentration of 12,416 �g/kg was
detected in SED-18, collected from the Unnamed Brook.  PALs were exceeded for 17
PAH compounds within this sample.  Lower concentrations of PAHs were detected in
SED-11, collected from the West Middlesex Canal, and SED-01, collected within Content
Brook, with the concentrations on the same order as SED-22, the reference sample.
However, there were PAL exceedances for four compounds within SED-01.  For SED-11
and SED-22, there were no PAL exceedances.  The total PAH concentrations in SED-01,
SED-11, and SED-22 were 1,955 �g/kg, 627 �g/kg, and 933 �g/kg, respectively.
As discussed in Appendix F, the equipment blank contained detectable levels of
naphthalene, 1-methylnaphthalene, phenanthrene, 1-methylphenanthrene, fluoranthrene,
pyrene, and benzo[b]fluoranthene.  Because the equipment blank is a different matrix than
the sediment samples, the sample data was not qualified during data validation, but was
flagged with an ‘EB’ to indicate there may be some contribution to the sample result from
equipment blank contamination.  Although the impact on the sample result from the
contamination seen in the equipment blank cannot be easily quantified, it would be
reasonable to assume that any contamination would impact all associated samples in a
fairly consistent manner.  Therefore, in an effort to gauge the effects of possible
contamination, the lowest result for a given analyte in the sample set can be used to gauge
the maximum possible contribution caused by the contamination reported in the equipment
blank.  For other samples, any contribution from the contamination seen in the equipment
blank would become less substantial as the detected concentration in the sample increases.
 For a sample with a concentration an order of magnitude or more higher than the lowest
result, it is reasonable to assume that any impact from the contamination reported in the
equipment blank becomes less.  This may not be the case, but it provides an estimation of
how reported contamination in the equipment blank may have affected a sample’s reported
concentration.

As shown on Table 6-4, the lowest concentrations of these compounds were detected in
either SED-11 or SED-22.  Although unquantifiable, the potential exists that these results
may have been impacted by the contamination that was detected in the equipment blank.
Assuming a worst case scenario, where the contamination reported in the equipment blank
potentially contributes the lowest detected concentrations to the sediment sample results,
in general, the results for the seven PAHs listed above within SED-11 and SED-22 may
have been affected, within SED-01 may have been less affected, and within SED-05 may
have been the least affected.

6.1.2.6 Sediment Toxicity.  In ten-day toxicity tests, average survival of the midge larvae
(8 replicates), Chironomus tentans, in the sediment from the reference location was
77.5%, with a range of 70 to 100% (Table 6-5; Table 2 of sediment lab report in
Appendix G).  The highest chironomid growth was observed at SED-01 (Content Brook)
at 2.21 mg/larvae, which exceeded growth in both the reference (SED-22) and lab control
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(Table 6-6; Table 3 of sediment lab report in Appendix G).  Both survival and growth of
individuals in the reference sediment, SED-22, were not statistically different from the
laboratory control.  The survival of midge larvae in the sediment sample collected from the
West Middlesex Canal (SED-11, 71.3%)) was significantly lower than the laboratory
control, but not when compared to the reference location sediment (Table 6-5).  Midge
larvae maintained in sediment collected from B&M Pond (SED-05), the West Middlesex
Canal (SED-11), and the Unnamed Brook (SED-18) showed statistically lower growth
than both the laboratory control and reference location sediment (Table 6-6).

At the end of the 10-day exposure period, mean survival in the laboratory control
sediment was 83.8%.  Larvae recovered from the laboratory control sediment had a mean
ash free dry weight of 2.03 mg/larvae.  The minimum acceptable criteria for survival in the
laboratory control is 70% and the minimum acceptable criteria for growth is a mean ash
free dry weight of 0.48 mg/larvae.  These data indicate that the organisms were healthy
and not stressed by handling.

Chironomid survival in the project reference sediment (SED-22) at the end of the 10-day
exposure period was 77.5%, with individual replicates ranging from 70 to 100%.
Surviving midge larvae had a mean ash free dry weight of 1.84 mg/larvae.  Survival and
growth of midge larvae maintained in the reference sediment was not statistically less than
that observed in the laboratory control.

With eight replicates, mean 10-day survival of amphipods, Hyalella azteca, observed in
the reference sediment was 92.5%, which was statistically less than the 100% survival in
the laboratory control (Table 6-7; Table 4 of sediment lab report in Appendix G).
However, growth was not statistically lower in the reference sample as compared to the
laboratory control sample (Table 6-8; Table 5 of sediment lab report in Appendix G).
Survival of amphipods maintained in sediment samples from Content Brook (SED-01),
B&M Pond  (SED-05), and the West Middlesex Canal (SED-11) ranged from 87.5% to
92.5%, but were statistically lower than the laboratory control (100%).  These samples did
not show survival rates of amphipods statistically lower than the reference sample.  The
survival of amphipods on sediment from the Unnamed Brook (SED-18) was 7.5% and
statistically lower than both the reference and control samples.  Growth data of amphipods
in sediment from the four site locations were not statistically lower than the laboratory
control or the reference location.

At the end of the 10-day exposure period, mean survival in laboratory control sediment
was 100%.  Amphipods, recovered from laboratory control sediment, had a mean dry
weight of 0.080 mg/amphipod.  The dry weight of a representative group of amphipods at
the start of the assay was 0.030 mg/individual.  The minimum test acceptability criteria for
survival in the laboratory control is 80%.  The minimum acceptable criteria for growth is a
demonstration of increased dry weight after 10 days exposure.  These data indicate that
the organisms were healthy and not stressed by handling.
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Amphipod survival in the reference sediment (SED-22) at the end of the 10-day exposure
period was 92.5% survival, with individual replicates ranging from 80 to 100%.  Surviving
amphipods had a mean dry weight of 0.078 mg/amphipod.  Survival, but not growth, of
the amphipods observed in the reference sediment was statistically less than that observed
in the laboratory control.

Review of water quality parameters collected at the beginning and end of the assays
documented a greater than 50% change in the alkalinity, ammonia, hardness, and
conductivity levels of the overlying water between the start and end of the chironomid
assay.  A similar deviation was noted for the alkalinity and ammonia levels in the
amphipod assay.  Review of the water quality data collected on the renewal water used in
the assays documented that, prior to being added to the test chambers, there was less than
a 50% change in concentration for the identified parameters between the start and end of
the assay.  The changes reported in the test chambers were interpreted by the lab as
reflecting the influence of the substrate on the water quality parameters.  Measured
ammonia concentrations in overlying water were generally less than 2 mg/L.  The highest
observed value was 23 mg/L in SED-01, which dropped over the 10-day period to 0.2
mg/L.  Survival and growth were high in this sample.  The observed deviations do not
appear to have affected the test results.

6.2  Surface Water

Surface water results for total and dissolved target metals and alkalinity are provided in Table 6-9
and described below.  Toxicity testing results are summarized in Tables 6-10 through 6-13.  The
surface water toxicity laboratory report generated by ESI is included in Appendix H.

6.2.1 Total and Dissolved Target Metals

PAL exceedances occurred for barium and manganese within all samples for both the total and
dissolved analyses.  In addition, total arsenic was estimated at concentrations greater than or
equal to the PAL within all samples collected within Richardson Pond (SW-RP-01, -02, and -03)
and one sample collected within Content Brook (SW-CB-02).  A total aluminum PAL exceedance
also occurred within this Content Brook sample (SW-CB-02).

Aluminum was detected within all five water bodies, with the highest average concentrations
reported in Content Brook (98.8 �g/L).  Slightly more than half of the total aluminum
concentration was as dissolved aluminum within samples collected from the West Middlesex
Canal (SW-MC samples), Content Brook (SW-CB samples), and B&M Pond (SW-BM samples).
For samples collected within remaining areas, including Richardson Pond (SW-RP samples) and
Round Pond (SW-RF samples), the majority of the aluminum detected was in the dissolved phase.
Arsenic concentrations ranged from 1.1 to 3.4 �g/L, with concentrations almost entirely in the
dissolved phase reported in samples collected from the West Middlesex Canal, B&M Pond, and
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Round Pond.  Total arsenic concentrations exceeded PALs within one or more samples collected
from Richardson Pond and Content Brook.  Total lead was detected at each body of water, with
average concentrations ranging between 0.26 and 1.6 �g/L.  Approximately half of the total lead
detected was in the dissolved phase.  Concentrations of total and dissolved lead detected in
Round Pond were higher than those detected from Richardson Pond.

Barium, calcium, magnesium, and manganese were detected in each body of water.  For barium,
the average total concentrations were reported between 18.4 and 39.6 �g/L, which are all above
the PAL of 3.9 �g/L.  The average total calcium concentrations ranged between 8,963 and 13,200
�g/L.  The range of average total magnesium in the surface water samples was 1,677 to 3,167
�g/L.  Average total manganese concentrations were between 132 and 297 �g/L, all of which are
above the manganese PAL of 80 �g/L.  Similar to arsenic, the dissolved phase accounted for
nearly all of the total concentrations of barium, calcium, magnesium, and manganese.  Trace
concentrations of zinc were measured in one or more samples collected from each body of water
except Richardson Pond.  Copper was estimated at concentrations slightly above the detection
limit in all samples collected from B&M Pond.  Chromium, cobalt, silver, and vanadium were not
detected in any surface water samples.

6.2.2 Alkalinity

Total alkalinity concentrations did not vary significantly in the samples collected at the Site.  The
average concentrations for the four site locations were 26.0 mg/L as calcium carbonate (CaCO3)
in B&M Pond, 31.6 mg/L as CaCO3 in West Middlesex Canal, 34.9 mg/L as CaCO3 in
Richardson Pond, and 36.1 as CaCO3 in Content Brook.  The lowest average alkalinity was
measured in the surface water of Round Pond, with a value of 18.8 mg/L as CaCO3.

6.2.3 Toxicity

Three sets of assays for daphnid, Ceriodaphnia dubia, were performed and survival varied
between 70% and 100% (Table 6-10; Tables 2 and 4 of surface water laboratory report in
Appendix H).  Due to holding time considerations, samples were analyzed as they were received
with each group of samples receiving its own laboratory control treatment.  From statistical
comparison with the laboratory control, Round Pond, the reference location was the only body of
water where survival of C. dubia was significantly reduced.  Since survival was lowest at the
reference location, comparisons of the other sites to the reference data all showed greater
survival, and statistical comparisons to detected differences were not performed.

Reproduction, measured as the number of juveniles produced per female, ranged from 21.9 to
33.2 juveniles per female (Table 6-11; Tables 3 and 5 of surface water laboratory report in
Appendix H).  Reproduction was lower in samples from Richardson Pond and Round Pond, the
reference location.  However, comparison of reproduction data for C. dubia against Round Pond
showed that reproduction in the other project sites was not statistically different from that
observed at Round Pond.  The two surface water bodies having the lowest dissolved oxygen
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(DO) concentrations in the surface water were Richardson Pond and Round Pond, with 1.35 and
0.90 mg/L, respectively.

Laboratory controls met test acceptability criteria for both survival and reproduction endpoints for
C. dubia assays.  Laboratory control survival was 100% in each series.  Reproduction in the
laboratory controls ranged from 28.4 to 33.7 juveniles per female.  Minimum test acceptability
criteria require 80% survival, mean production of 15 juveniles/female, and production of 3 broods
by at least 60% of control animals (EPA, 2002).  These results are an indication of healthy test
organisms.

Survival rates ranged from 57.5% to 100% in assays performed with minnows, Pimephales
promelas (Table 6-12; Tables 6 and 8 of surface water laboratory report in Appendix H).
Survival in the sample from the West Middlesex Canal (57.5%) was statistically less than both the
laboratory control and the reference pond.  Growth, measured as mean dry weight, ranged from
0.346 to 0.534 mg/fish (Table 6-13; Tables 7 and 9 of surface water laboratory report in
Appendix H).  Growth was not significantly lower in any of the site samples when compared to
the laboratory controls.  However, minnow growth in water from Content Brook and Middlesex
Canal was statistically less than Round Pond, the reference location.

Although statistical analyses have been performed against both control and reference samples for
the surface water toxicity tests, there is some uncertainty in these comparisons.  Due to holding
time considerations, surface water samples were analyzed as they were received with each group
of samples receiving its own laboratory control treatment.  There is an added uncertainty in the
statistical results for the surface water toxicity tests when the comparisons to reference samples
were calculated since these samples groups were run on different days using different laboratory
controls.  The laboratory data indicate that the control run with the reference pond (RF-01)
showed higher growth rates during the test than any other sample group (Table 6-13).  This
makes the statistical significance of the comparison of Content Brook and Middle sex Canal to the
reference pond questionable.

Laboratory controls met test acceptability criteria for both survival and growth endpoints for P.
promelas assays.  Laboratory control survival was 87.5 to 100%.  Growth ranged from 0.448 to
0.482 mg/fish in laboratory controls.  Minimum test acceptability criteria require 80% survival and
mean dry weight of 0.250 mg/fish (EPA, 2002).  These results are an indication of healthy test
organisms.

Review of testing procedures and data generated from surface water testing indicated one
deviation from standard protocols.  Sample SW-MC-01 lost two minnows from Replicate D on
Day 2 due to a technician error.  All statistical analysis for this replicate was, therefore, based
upon the assumption that eight fish instead of ten were added at the start of testing.  It is the
opinion of the Study Director at ESI that this deviation had no negative impact on the outcome of
the assay.



6-11WA158-DER-030805-500 revised June 2005

6.3  Fish Tissue

During the fish sampling event, a total of 146 fish were collected, consisting of 12 species:
bluegill (Lepomis macrochirus), pumpkinseed (Lepomis gibbosus), yellow perch (Perca
flavescens), largemouth bass (Micropterus salmoides), black crappie (Pomoxis nigromaculatus),
brown bullhead (Ameiurus nebulosus), yellow bullhead (Ameiurus natalis), golden shiner
(Notemigonus crysoleucas), longnose dace (Rhinichthys cataractae), American eel (Auguilla
rostrata), redfin pickerel (Esox americanus), and chain pickerel (Esox niger) (Table 6-14).
Golden shiner and longnose dace were the most abundant fish species collected and pumpkinseed
and chain pickerel were the least common.

All fish collected during this study, except the American eel, are not known to migrate over
significant distances and may be considered local residents of the surrounding study area.  Due to
the migratory nature of the American eel, contaminant levels found in these individuals may not be
representative of the study area.  Fish feeding behavior, which varies between species, was not
considered during discussion of the tissue contaminant results.

Fish analyses included an external examination, measurements of weight and length, and
laboratory analyses for target metals, PAHs, and lipid content.

6.3.1 External Examination, Length, and Weight

Individual length (mm), weight (g), and external pathology was determined for each fish sampled
and is summarized in Table 6-14.  On average, the largest fish, both in length and weight, were
collected from Round Pond, the reference location.  The length of the fish from Round Pond
ranged from 45 mm (bluegill) to 424 mm (American eel).  The weight of the fish from Round
Pond ranged from 0.7 g (yellow perch) to 474 g (brown bullhead).  Round Pond also contained
the highest diversity of species, with the black crappie, chain pickerel, pumpkinseed, and yellow
perch only being captured from Round Pond.  Richardson Pond contained the least diverse
fisheries community with golden shiner and brown bullhead being the only two species
encountered.  No single fish species was collected at all sample locations.  However, with the
exception of Content Brook, brown bullhead were collected at all other locations.  In Content
Brook, eight yellow bullhead were captured, which are a very similar species to the brown
bullhead occupying similar ecological niches.

All fish appeared to be in excellent physical condition with no major abnormalities or parasites,
with the exception of one golden shiner (collected from Round Pond) which had parasites.  Three
brown bullhead collected from B&M Pond had minor caudal hemorrhaging.  Fish collected from
Richardson Pond all appeared normal with the exception of two golden shiner specimens which
had minor pelvic and caudal hemorrhaging.

6.3.2 Target Metals
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Analysis of the 11 target metals was conducted on twenty site and five reference fish composite
samples collected.  Metals results are summarized in Table 6-15.  The PAL for lead was exceeded
in two samples, CB-BH-4 and CB-AE-1, collected from Content Brook, and one sample, MC-
AE-1, collected from the West Middlesex Canal.  In addition, copper was estimated at a
concentration equivalent to the PAL (13 mg/kg) in sample CB-BH-4 collected from Content
Brook.

Overall, the highest average concentrations of most metals, including aluminum, arsenic, barium,
chromium, cobalt, copper, and manganese, were detected in fish tissue samples collected from
B&M Pond.  However, there were no PAL exceedances from any samples collected from this
location.  The highest average concentrations of lead, silver, and zinc were detected in samples
collected from Content Brook.  Average vanadium concentrations were similar in tissue samples
collected from all water bodies, including the reference pond.  The fish tissue samples from the
reference pond, as well as Richardson Pond, generally had low concentrations of metals.  Samples
from the West Middlesex Canal had metals concentrations higher than the reference pond,
although concentrations of chromium, cobalt, vanadium, and zinc were similar to those detected
in Round Pond.

In evaluating the metals data in bullheads only, samples collected from B&M Pond had higher
concentrations than the reference samples and the other site samples.  Bullheads collected from
Content Brook and Middlesex Canal also had aluminum, zinc, and manganese levels greater than
the reference samples.

6.3.3  Polynuclear Aromatic Hydrocarbons

There were exceedances of the acenaphthene PAL in four composite tissue samples collected
from B&M Pond, one sample collected from Content Brook, and one sample collected from the
West Middlesex Canal.  In addition, there was one exceedance of the phenanthrene PAL, which
occurred in BM-BH-1 collected from B&M Pond.  PAH results are summarized in Table 6-15.

Total PAH concentrations for whole body samples ranged from non-detect to 66.8 �g/kg wet
weight.  Generally, the highest concentrations of PAHs in fish tissue for all species were in fish
collected from B&M Pond and West Middlesex Canal.  Fish collected from Content Brook and
Richardson Pond had lower concentrations of PAHs.  The PAH concentrations in fish collected
from the reference location were non-detect or estimated below the detection limit.

6.3.4  Lipid Content

Total lipid content for each fish composite sample is summarized in Table 6-15.  Percent lipids
varied between 0.51% and 7.9%.  The highest % lipids were in the American Eel specimens
(1.7%, 5.2%, and 7.9%).  The average lipid concentration for bullheads was 1.42% and ranged
from 0.51% to 2.8%.  Lipid content of the three green shiners collected ranged between 1.6% and
2.8%.
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6.3.5  Chemistry Interrelationships

Relationships between contaminant concentrations and % lipids in fish were evaluated to
determine the likelihood of high contaminant levels relative to high lipid content.  When the data
from all samples collected are pooled, total PAH concentrations appear to be independent of
percent lipids (the R2 value equals 0.004).  However, in B&M Pond, a positive relationship
between percent lipids and total PAHs was observed (the R2 value equals 0.94).  In Content
Brook, the total PAH concentration increased slightly with percent lipids, but the correlation was
weak (the R2 value equals 0.41).  Figure 6-1 demonstrates the relationship between total PAHs
and percent lipids, by water body.

A strong positive correlation is also apparent in B&M Pond between % lipids and total PAH
concentrations in bullheads (the R2 value equals 0.996), as shown in Figure 6-2.  There is no
relationship between percent lipids and PAH concentrations in bullheads in other on-site water
bodies.  These comparisons are based on small data sets within each location.  Therefore, these
relationships may not extrapolate to larger population sets.



7-1WA158-DER-030805-500 March 2005

SECTION 7.0
CONCLUSIONS

During September and October 2004, M&E conducted a sampling program at the Iron Horse
Park Superfund Site - OU-4 in North Billerica, Massachusetts, for U.S. Environmental Protection
Agency (EPA) Region I.  Sediment, surface water, and fish samples were collected from various
site areas, including Content Brook, the West Middlesex Canal, B&M Pond, the Unnamed Brook,
and Richardson Pond, as well as Round Pond, a reference area.  Data collected will be used in a
focused ecological risk assessment for the Site.

As specified in the Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance
Project Plan) for Remedial Investigation/Feasibility Study Addendum (OU-4) - Revision 00, Iron
Horse Park Superfund Site, North Billerica, Massachusetts (M&E, 2004b), Tier II data
validation was performed on all the analytical chemistry data, except for TOC and alkalinity,
which was validated to Tier I.  Grain size and toxicity data were not formally validated.  The
required level of validation was met for all matrices.

7.1 Summary of Results

7.1.1 Sediment

Twenty-three sediment samples were collected within the Site and reference areas and screened
for toxicity, PAHs, PCBs, and target metals, excluding aluminum.  Based on the screening
analysis results, four sediment samples, including three site samples and one reference sample,
were selected for full characterization analyses, including grain size, toxicity, TOC, 4,4'-DDD,
PCBs, PAHs, and target metals.  An additional sample, which had been collected in the vicinity of
the highest historical 4,4'-DDD concentration, was submitted for full characterization analyses
since it had not been selected based on screening results, and full characterization of this sample
was desired.

The analytical results indicated instances where concentrations exceeded the PALs for 4,4'-DDD,
PCBs, PAHs, and target metals.  The exceedances were most numerous for samples collected
from B&M Pond (SED-05 and its field duplicate SED-25) and the Unnamed Brook (SED-18).
Fewer PAL exceedances occurred for the Content Brook sediment sample (SED-01), although
the PAL was still exceeded for ten compounds/analytes.  There were no PAL exceedances for the
West Middlesex Canal sample (SED-11).  The sample collected within the reference area, Round
Pond, had two PAL exceedances (4,4'-DDD and Aroclor-1260).

Toxicity test results with the midge, Chironomus tentans, showed a small reduction in survival of
larvae exposed to West Middlesex Canal sediment (SED-11) as compared to survival of the
laboratory control.  However, the reduction in survival was not significant when compared to the
survival of organisms from the reference sediment sample.  Toxicity test results also showed a
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small reduction in growth of midges exposed to sediment from SED-05, SED-11, and SED-18
when compared to the growth of organisms from both the laboratory control and reference
sediment sample.

For toxicity tests with the amphipod, Hyalella azteca, results showed that after 10 days of
exposure, survival of amphipods maintained in sediments from samples SED-01, SED-05, SED-
11, and SED-18 was statistically less than survival of the laboratory control.  However, when
statistical comparisons were made against the reference sample, the sediment from sample SED-
18 was the only sample with significantly lower survival.  Analysis of growth data showed no
toxicity to amphipods maintained on all four sediment samples as compared to both the laboratory
control and the reference sediment.

7.1.2 Surface Water

Surface water was collected in triplicate from five different water bodies, including Content
Brook, the West Middlesex Canal, the Unnamed Brook, Richardson Pond, and the reference area,
Round Pond.  Surface water analyses conducted include total and dissolved target metals,
alkalinity, and toxicity testing.

There were PAL exceedances for total and dissolved barium and manganese within all samples
collected, including the samples collected from Round Pond.  In addition, total arsenic
concentrations exceeded the PAL in samples collected from Richardson Pond.  In addition, the
total arsenic concentration was estimated at a value equivalent to the PAL in one sample collected
from Content Brook.  Total aluminum also exceeded the PAL in the Content Brook sample.

Toxicity test results with the daphnid, Ceriodaphnia dubia, showed toxicity (i.e., lower survival)
at the reference location (Round Pond) when compared to the laboratory control. No reduction in
survival of daphnids was observed at any of the site surface water samples.  Reproduction data
indicated statistically significant negative impacts on daphnid reproduction in water from SW-RP-
01 when evaluated against the associated laboratory control, but no significant toxicity when
compared to the reference sample (SW-RF-01).

Toxicity test results with the minnow, Pimephales promelas, indicated that samples collected
from the West Middlesex Canal (SW-MC-01) displayed lower survival than the laboratory control
and the reference sample.  However, no impairments of growth of minnows compared to either
laboratory controls or the reference sample was observed, including samples from the West
Middlesex Canal.

7.1.3 Fish Tissue
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A total of 146 fish were collected for this study, which were later composited into 25 samples for
analysis.  All collected fish underwent an external examination and were weighed and length
measured.  Fish tissue analyses conducted include target metals, PAHs, and percent lipids.

Metals detected at concentrations exceeding their PALs include lead (in two samples collected
from Content Brook and one sample collected from the West Middlesex Canal) and copper
(estimated at a value equivalent to the PAL in one sample collected from Content Brook).  There
were two PAHs for which PALs were exceeded (acenaphthene and phenanthrene).  Samples for
which the acenaphthene concentration exceeded its PAL include all four samples from B&M
Pond, one sample from Content Brook, and one sample from the West Middlesex Canal.  Only
one phenanthrene exceedance occurred, within a sample collected from B&M Pond.

7.2 Further Analysis

The Work Plan for the OU-4 RI/FS Addendum includes a step for reviewing the sediment toxicity
testing and chemistry data to determine if additional stored sediment samples, collected during the
2004 field event, require full characterization (i.e., toxicity and chemical analysis).  Based on the
toxicity test results presented in this report, sediment toxicity of greater than 30% inhibition of
survival for H. azteca and greater than 30% inhibition of growth of C. tenans was observed at
sampling location SED-18.  Lesser degrees of toxicity, with smaller reductions of growth of C.
tenans, were observed at sampling locations SED-05 and SED-11.  The Statement of Work for
the OU-4 RI/FS stated that, “If toxicity is found, then an attempt will be made to identify risk-
based cleanup concentrations based on regression analysis of contaminant concentration versus
toxicity from these four sediment samples”.  Further discussions with EPA are recommended to
determine whether significant toxicity has been demonstrated at site locations and whether
additional sediment samples should be analyzed for toxicity and chemistry, should PRGs need to
be established based on the results of the sediment toxicity tests.
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Table 1-1.  Summary of Samples Collected and Analyses Conducted
Iron Horse Park Superfund Site - OU-4

Medium
Samples
Collected Analyses Conducted

Sediment SED-01 Screening Analyses(1), PAHs, 4,4'-DDD/PCBs, target metals, toxicity testing, TOC, and grain size
SED-02 Screening Analyses(1)

SED-03 Screening Analyses(1)

SED-04 Screening Analyses(1)

SED-05 Screening Analyses(1), PAHs, 4,4'-DDD/PCBs, target metals, toxicity testing, TOC, and grain size
SED-06 Screening Analyses(1)

SED-07 Screening Analyses(1)

SED-08 Screening Analyses(1)

SED-09 Screening Analyses(1)

SED-10 Screening Analyses(1)

SED-11 Screening Analyses(1), PAHs, 4,4'-DDD/PCBs, target metals, toxicity testing, TOC, and grain size
SED-12 Screening Analyses(1)

SED-13 Screening Analyses(1)

SED-14 Screening Analyses(1)

SED-15 Screening Analyses(1)

SED-16 Screening Analyses(1)

SED-17 Screening Analyses(1)

SED-18 Screening Analyses(1), PAHs, 4,4'-DDD/PCBs, target metals, toxicity testing, TOC, and grain size
SED-19 Screening Analyses(1)

SED-20 Screening Analyses(1)

SED-21 Screening Analyses(1)

SED-22 Screening Analyses(1), PAHs, 4,4'-DDD/PCBs, target metals, toxicity testing, TOC, and grain size
SED-23 Screening Analyses(1)

Surface Water SW-BM-01 Total and Dissolved Metals, Alkalinity, and toxicity
SW-BM-02 Total and Dissolved Metals, Alkalinity, and toxicity
SW-BM-03 Total and Dissolved Metals, Alkalinity, and toxicity
SW-RP-01 Total and Dissolved Metals, Alkalinity, and toxicity
SW-RP-02 Total and Dissolved Metals, Alkalinity, and toxicity
SW-RP-03 Total and Dissolved Metals, Alkalinity, and toxicity
SW-MC-01 Total and Dissolved Metals, Alkalinity, and toxicity
SW-MC-02 Total and Dissolved Metals, Alkalinity, and toxicity
SW-MC-03 Total and Dissolved Metals, Alkalinity, and toxicity
SW-CB-01 Total and Dissolved Metals, Alkalinity, and toxicity
SW-CB-02 Total and Dissolved Metals, Alkalinity, and toxicity
SW-CB-03 Total and Dissolved Metals, Alkalinity, and toxicity
SW-REF-01 Total and Dissolved Metals, Alkalinity, and toxicity
SW-REF-02 Total and Dissolved Metals, Alkalinity, and toxicity
SW-REF-03 Total and Dissolved Metals, Alkalinity, and toxicity
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Table 1-1.  Summary of Samples Collected and Analyses Conducted
Iron Horse Park Superfund Site - OU-4

Medium
Samples
Collected Analyses Conducted

Fish BM-BH-1 PAHs, Target Metals, and Percent Lipids
BM-BH-2 PAHs, Target Metals, and Percent Lipids
BM-BH-3 PAHs, Target Metals, and Percent Lipids
BM-BH-4 PAHs, Target Metals, and Percent Lipids
CB-RP-1 PAHs, Target Metals, and Percent Lipids
CB-BH-1 PAHs, Target Metals, and Percent Lipids
CB-BH-2 PAHs, Target Metals, and Percent Lipids
CB-BH-3 PAHs, Target Metals, and Percent Lipids
CB-BH-4 PAHs, Target Metals, and Percent Lipids
CB-AE-1 PAHs, Target Metals, and Percent Lipids
CB-GS-1 PAHs, Target Metals, and Percent Lipids
RP-BH-1 PAHs, Target Metals, and Percent Lipids
RP-BH-2 PAHs, Target Metals, and Percent Lipids
RP-GS-1 PAHs, Target Metals, and Percent Lipids
RP-GS-2 PAHs, Target Metals, and Percent Lipids
MC-BH-1 PAHs, Target Metals, and Percent Lipids
MC-BH-2 PAHs, Target Metals, and Percent Lipids
MC-BH-3 PAHs, Target Metals, and Percent Lipids
MC-AE-1 PAHs, Target Metals, and Percent Lipids
MC-LD-1 PAHs, Target Metals, and Percent Lipids
RF-BH-1 PAHs, Target Metals, and Percent Lipids
RF-BH-2 PAHs, Target Metals, and Percent Lipids
RF-BH-3 PAHs, Target Metals, and Percent Lipids
RF-CP-1 PAHs, Target Metals, and Percent Lipids
RF-AE-1 PAHs, Target Metals, and Percent Lipids

(1) Sediments were screened for PAH, PCBs, metals, and Microtox® toxicity
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Table 2-1.  Sediment Sample Location Rationale
Iron Horse Park Superfund Site - OU-4

Area Sample ID Historical Sampling Location Rationale/Relative Contaminant Concentrations(1)

Content Brook
SED-01 SD-030 Maximum silver and arsenic
SED-02 SD-310 Maximum aluminum; intermediate DDD
SED-03 SD-102 Slightly lower levels of metals; intermediate DDD
SED-04 SD-117 Lower levels of metals than SD-102

B&M Pond
SED-05 SD-304 Maximum chromium, zinc, and DDD
SED-06 SD-107 low DDD; less than half concentrations of metals in SD-304
SED-07 New location Sample in pond toward NW corner
SED-08 New location Berm breach between SD-016 and SD-303

W. Middlesex Canal
SED-09 SD-029 Maximum vanadium and cobalt
SED-10 SD-028 Maximum manganese
SED-11 SD-308 higher PAHs than SD-029/028; variable metals
SED-12 SD-026 intermediate DDD; variable metals

Richardson Pond
SED-13 SD-111 Maximum barium; intermediate DDD
SED-14 New location Near SD-111, but in open water
SED-15 SD-309 Intermediate metals; intermediate PAHs
SED-16 SD-314 low PAHs, low metals

Unnamed Brook
SED-17 SD-317 Maximum lead and copper
SED-18 SD-013 High metals
SED-19 SD-010 High PAHs; lower metals than SD-013; intermediate DDD
SED-20 SD-118 Maximum PAHs

Round Pond
SED-21 reference wetland area at end of John E. Smith Drive
SED-22 reference backwater area at end of John E. Smith Drive
SED-23 reference open water sample in pond

(1) Based on historical results from 1993 events.
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Table 2-2.  Summary of Sediment Sample Descriptions (1)

Iron Horse Park Superfund Site - OU-4

Sample Water
Area Location Habitat (2)

Depth (ft) Color (3)
Sample Description Comments

Content Brook Area SED-01 Brook 0.1 Dark Brown

silt & v. fine sand, some sand, iron
staining, sheen on sediment near
location hydrocarbon odor

SED-02 Wetland 0.33 V. Dark Grayish Brown
silt, with some organics (mostly
phragmites & roots) gray, turbid water, hydrocarbon odor

SED-03 Brook 2 V. Dark Brown silt & fine sand, some sand and leaves brown, stained water

SED-04 Brook 2-3 V. Dark Gray silt & fine sand, some leaves and twigs sulfide odor, submerged vegetation

B&M Pond Area SED-05 Open Water 3 Black
silt & v. fine sand, some roots and
twigs

hydrocarbon/sulfide odors, sheens on
water surface

SED-06 Open Water 2.7 V. Dark Grayish Brown
sand, fine sand & silt, some gravel,
twigs, acorns

high degree of staining, dense submerged
vegetation

SED-07 Open Water 2.5 Black silt & v. fine sand, some roots, twigs stained water with some sheens

SED-08
Wetland /

Canal 2.5 Black
silt & fine sand, little coarse sand,
leaves, twigs

brown, stained water with some sheens
and algal cover

West Middlesex Canal SED-09 Canal 2 V. Dark Grayish Brown
silt & v. fine sand with some fine sand,
twigs

stained water  with biological sheens
when sediment disturbed, hydrocarbon
odor

SED-10 Canal 2.4 V. Dark Grayish Brown
silt and v. fine sand with some sand,
coarse sand, leaves, twigs

stained water with some sheens,
submerged vegetation

SED-11 Canal 2.5-3.5 V. Dark Brown silt, fine & coarse sand, some sticks
duck weed at surface, submerged
vegetation

SED-12 Canal 0.8 Black
silt & fine sand, some v. fine sand,
little coarse sand, leaves, twigs

stained water with some sheens,
hydrocarbon odor in sediment

Richardson Pond SED-13 Wetland 0.25 V. Dark Gray silt, little fine & coarse sand, roots murky, stained water with some sheens
SED-14 Wetland 1.33 V. Dark Grayish Brown silt, little fine sand, phragmite roots slight staining, 2 feet visibility

SED-15 Wetland 0.05 V. Dark Brown silt, some fine & coarse sand, organics stained water, some biological sheen

SED-16 Open Water 2.5 Not Recorded
silt & v. fine sand, little fine sand,
organics slight stained water, 2-3 feet visibility
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Table 2-2.  Summary of Sediment Sample Descriptions (1)

Iron Horse Park Superfund Site - OU-4

Sample Water
Area Location Habitat (2)

Depth (ft) Color (3)
Sample Description Comments

Unnamed Brook SED-17
Channel /

Brook 1 Black
silt, little coarse sand, leaves, fragments
of cement sheen on water & in sediment sample

SED-18
Channel /

Brook 2.5 Very Dark Gray
silt & fine sand, some fine and coarse
sand little staining, biological sheens

SED-19
Channel /

Brook 1.5 Very Dark Gray fine & coarse sand, some silt
upstream of outfall, hydrocarbon odor,
some sheens

SED-20
Channel /

Brook 0.5 - 1 Black
silt & v. fine silt, little coarse sand,
twigs very turbid, stained water with sheens

Reference Area -
Round Pond SED-21 Open Water 1.7 Black

high organic fraction with roots, leaves,
twigs with some silt and fine sand sulfide odor in sediment, stained water

SED-22 Open Water 2.2 Very Dark Brown
high organic fraction with roots, leaves,
with some silt and fine sand slightly stained water

SED-23 Open Water 4.6 Black silt & v. fine sand, some twigs stained water with heavy vegetation

(1) Further detail can be found on the sediment sampling field data sheets in Appendix C.
(2) Habitats include wetland, open water (sample collected at edge of open water), channel, or canal
(3) Color as determined with the Munsell Color Chart.  See field data sheets in Appendix C for Munsell classification
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Table 2-3.  Summary of Surface Water Sampling Field Parameters
Iron Horse Park Superfund Site - OU-4

Water Body
Sample

Location ID (1)
Temperature

(°C) pH

Dissolved
Oxygen
(mg/L)

Specific
Conductivity

(µS/cm)

Oxidation
Reduction
Potential

(mV)
Turbidity

(NTU)

B&M Pond SW-BM 15.36 6.08 3.04 211 53.5 3.51

Richardson Pond SW-RP 16.53 6.53 1.35 378 298 1.64

West Middlesex Canal SW-MC 17.98 6.48 2.51 129 NM NM

Content Brook SW-CB 16.88 6.52 4.85 163 75.6 5.26

Round Pond SW-REF 18.06 7.53 0.90 144 240 1.30

(1)  Sample Location IDs also contained -01, -02, and -03 suffixes since samples were collected in triplicate from the same location.
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Table 3-1.  Fish Compositing Scheme
Iron Horse Park Superfund Site - OU-4

DAS
Sample

No. Sample ID Subsample Station Location Species
Weight
(grams)

Length
(mm)

Total Weight
(grams)

D05301 BM-BH-1 F0001 Fl-BM-BH-001 BB 36.5 145 97.2
F0004 Fl-BM-BH-004 BB 60.7 175

D05302 BM-BH-2 F0002 Fl-BM-BH-002 BB 24 134 64.7
F0003 Fl-BM-BH-003 BB 40.7 148

D05303 BM-BH-3 F0005 Fl-BM-BH-005 BB 24.7 138 61.5
F0006 Fl-BM-BH-006 BB 36.8 154

D05304 BM-BH-4 F0007 Fl-BM-BH-007 BB 77.9 190 77.9
D05305 CB-RP-1 F0092 Fl-CB-RP-092 RP 25.4 143 59.5

F0093 Fl-CB-RP-093 RP 7.5 106
F0094 Fl-CB-RP-094 RP 7.5 103
F0095 Fl-CB-RP-095 RP 5.4 90
F0096 Fl-CB-RP-096 RP 6.3 94
F0097 Fl-CB-RP-097 RP 7.4 104

D05306 CB-BH-1 F0128 Fl-CB-YB-128 YB 128.7 207 254.7
F0132 Fl-CB-YB-132 YB 126 200

D05307 CB-BH-2 F0129 Fl-CB-YB-129 YB 73.4 188 175.4
F0134 Fl-CB-YB-134 YB 102 192

D05308 CB-BH-3 F0130 Fl-CB-YB-130 YB 65 170 132.8
F0133 Fl-CB-YB-133 YB 67.8 168

D05309 CB-BH-4 F0131 Fl-CB-YB-131 YB 82.5 182 142.3
F0135 Fl-CB-YB-135 YB 59.8 171

D05310 CB-AE-1 F0098 Fl-CB-AE-098 AE 97.3 370 97.3
D05311 CB-GS-1 F0136 Fl-CB-GS-136 GS 60.1 171 60.1
D05312 RP-BH-1 F0047 Fl-RP-BB-047 BB 81.5 180 81.5
D05313 RP-BH-2 F0046 Fl-RP-BB-046 BB 6.1 82 66.2

F0048 Fl-RP-BB-048 BB 60.1 155
D05314 RP-GS-1 F0010 Fl-RP-GS-010 GS 3.7 67 63.6

F0011 Fl-RP-GS-011 GS 15.1 107
F0012 Fl-RP-GS-012 GS 5.7 82
F0013 Fl-RP-GS-013 GS 3.7 68
F0014 Fl-RP-GS-014 GS 3.9 70
F0015 Fl-RP-GS-015 GS 4 68
F0016 Fl-RP-GS-016 GS 4.2 70
F0017 Fl-RP-GS-017 GS 3.8 68
F0018 Fl-RP-GS-018 GS 4 70
F0019 Fl-RP-GS-019 GS 2.8 60
F0020 Fl-RP-GS-020 GS 5 73
F0021 Fl-RP-GS-021 GS 3.8 66
F0022 Fl-RP-GS-022 GS 3.9 66
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Table 3-1.  Fish Compositing Scheme
Iron Horse Park Superfund Site - OU-4

DAS
Sample

No. Sample ID Subsample Station Location Species
Weight
(grams)

Length
(mm)

Total Weight
(grams)

D05315 RP-GS-2 F0023 Fl-RP-GS-023 GS 3.1 65 61
F0024 Fl-RP-GS-024 GS 3.8 70
F0025 Fl-RP-GS-025 GS 2.8 64
F0026 Fl-RP-GS-026 GS 1.7 54
F0027 Fl-RP-GS-027 GS 3.2 68
F0028 Fl-RP-GS-028 GS 4.2 70
F0029 Fl-RP-GS-029 GS 3 64
F0030 Fl-RP-GS-030 GS 2.8 65
F0031 Fl-RP-GS-031 GS 3.7 67
F0032 Fl-RP-GS-032 GS 4.6 70
F0033 Fl-RP-GS-033 GS 3.9 68
F0034 Fl-RP-GS-034 GS 3.8 68
F0035 Fl-RP-GS-035 GS 2.4 63
F0036 Fl-RP-GS-036 GS 2.1 68
F0037 Fl-RP-GS-037 GS 1.7 53
F0038 Fl-RP-GS-038 GS 1.7 52
F0039 Fl-RP-GS-039 GS 2.9 63
F0040 Fl-RP-GS-040 GS 1.9 54
F0041 Fl-RP-GS-041 GS 2 54
F0042 Fl-RP-GS-042 GS 1.5 54
F0043 Fl-RP-GS-043 GS 1.9 54
F0044 Fl-RP-GS-044 GS 1.4 54
F0045 Fl-RP-GS-045 GS 0.9 45

D05316 MC-BH-1 F0086 Fl-MC-BB-086 BB 98.6 195 98.6
D05317 MC-BH-2 F0084 Fl-MC-BB-084 BB 59.8 174 73.6

F0085 Fl-MC-BB-085 BB 13.8 104
D05318 MC-BH-3 F0082 Fl-MC-YB-082 YB 37.7 142 90.2

F0083 Fl-MC-BB-083 BB 52.5 164
D05319 MC-AE-1 F0090 Fl-MC-AE-090 AE 38.2 295 49.5

F0091 Fl-MC-AE-091 AE 11.3 175
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Table 3-1.  Fish Compositing Scheme
Iron Horse Park Superfund Site - OU-4

DAS
Sample

No. Sample ID Subsample Station Location Species
Weight
(grams)

Length
(mm)

Total Weight
(grams)

D05320 MC-LD-1 F0050 Fl-MC-LD-050 LD 3.1 53 43.3
F0052 Fl-MC-LD-052 LD 1.1 42
F0053 Fl-MC-LD-053 LD 0.9 44
F0055 Fl-MC-LD-055 LD 0.6 35
F0056 Fl-MC-LD-056 LD 1.8 55
F0057 Fl-MC-LD-057 LD 2.2 58
F0058 Fl-MC-LD-058 LD 3.2 58
F0059 Fl-MC-LD-059 LD 1.5 53
F0060 Fl-MC-LD-060 LD 0.4 36
F0061 Fl-MC-LD-061 LD 1.5 46
F0062 Fl-MC-LD-062 LD 0.8 46
F0063 Fl-MC-LD-063 LD 1 40
F0064 Fl-MC-LD-064 LD 0.8 44
F0066 Fl-MC-LD-066 LD 2.5 57
F0068 Fl-MC-LD-068 LD 0.8 34
F0069 Fl-MC-LD-069 LD 0.5 37
F0070 Fl-MC-LD-070 LD 0.4 30
F0071 Fl-MC-LD-071 LD 1.4 55
F0072 Fl-MC-LD-072 LD 0.9 40
F0073 Fl-MC-LD-073 LD 2.1 55
F0076 Fl-MC-LD-076 LD 2 51
F0077 Fl-MC-LD-077 LD 1.4 40
F0078 Fl-MC-LD-078 LD 0.6 38
F0080 Fl-MC-LD-080 LD 0.6 35
F0087 Fl-MC-LD-087 LD 9.5 92
F0088 Fl-MC-LD-088 LD 1 45
F0089 Fl-MC-LD-089 LD 0.7 42

D05321 RF-BH-1 F0143 Fl-RF-BB-143 BB 386 294 386
D05322 RF-BH-2 F0144 Fl-RF-BB-144 BB 422 310 422
D05323 RF-BH-3 F0145 Fl-RF-BB-145 BB 474 321 474
D05324 RF-CP-1 F0121 Fl-RF-CP-121 CP 97.3 265 97.3
D05325 RF-AE-1 F0122 Fl-RF-AE-122 AE 102.1 350 172

F0124 Fl-RF-AE-124 AE 69.9 311

Sample ID:  Location-Species-Sample #
Location Key BM B&M Pond Species Key BB Brown Bullhead

CB Content Brook YB Yellow Bullhead
RP Richardson Pond BH Bullhead (general)
MC Middlesex Canal RP Redfin Pickerel
RF Reference (Round Pond AE American Eel

GS Golden Shiner
LD Longnose Dace
CP Chain Pickerel
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Table 6-1.  Summary of Sediment Screening Results

Iron Horse Park Superfund Site - OU-4

Sample ID Microtox® Results

% Effect
5 min.

% Effect
15 min. Co Cu Cr Pb Mn Ag V Zn

SED-01 28.63 0 9.34 <1.32 334 +/- 60 403 +/- 130 < 1200 < 180 < 1200 < 47 < 2400 < 280 < 1800 < 110

SED-02 37.08 0 16.60 <2.5 145 +/- 40 281 +/- 100 < 1000 < 130 < 820 117 +/- 31 < 1600 < 250 < 2500 184 +/- 59

SED-03 0 0 14.55 <2.27 46.2 +/- 30 147 +/- 79 < 430 < 89 < 390 135 +/- 27 < 700 < 250 < 1800 81.7 +/- 40

SED-04 35.98 1.16 20.00 <1.22 < 36 229 +/- 120 < 390 < 99 < 390 63.2 +/- 23 < 640 < 330 < 1900 65.9 +/- 42

SED-05 59.16 0 161.6   E <2.0 132 +/- 76 < 180 < 110 690 +/- 180 < 880 822 +/- 75 < 1600 < 360 < 1400 3870 +/- 210

SED-06 13.64 5.96 12.86 <0.72 < 49 265 +/- 140 < 450 < 110 < 430 148 +/- 31 839 +/- 510 < 330 < 2800 196 +/- 56

SED-06-DUP NA NA NA <0.72 NA NA NA NA NA NA NA NA NA NA

SED-07 4.27 0 163.13 <3.33 142 +/- 69 230 +/- 140 < 990 < 140 < 870 749 +/- 67 3120 +/- 1100 < 360 < 1900 612 +/- 84

SED-08 62.95 27.82 15.38 <2.38 < 49 210 +/- 130 < 640 < 120 < 550 134 +/- 30 < 1000 < 360 < 1800 371 +/- 66

SED-08-DUP NA NA NA NA < 54 233 +/- 130 < 760 < 150 < 640 137 +/- 35 < 1200 < 330 < 1900 414 +/- 79

SED-09 28.42 13.07 84.67 <4.17 147 +/- 51 < 140 < 880 174 +/- 100 < 720 269 +/- 44 < 1400 < 310 < 2200 473 +/- 81

SED-10 4.2 55.61 47.36 <3.57 84.4 +/- 47 219 +/- 87 < 690 < 130 < 600 240 +/- 43 < 1100 < 240 < 1900 284 +/- 68

SED-11 0 45.72 6.12 <1.0 < 97 345 +/- 110 < 360 < 98 < 400 929 +/- 69 < 580 < 250 < 2100 < 61

SED-11-DUP NA NA NA <1.0 NA NA NA NA NA NA NA NA NA NA

SED-12 35.66 14.54 156.8   E <1.61 < 54 271 +/- 110 < 760 < 130 < 660 147 +/- 33 < 1300 < 280 < 1900 409 +/- 73

SED-13 13.74 0 59.36 <1.52 < 74 399 +/- 160 < 1100 < 180 < 850 334 +/- 50 < 1600 < 330 < 2200 1090 +/- 120

SED-14 0 0 36.27 <4.54 317 +/- 56 279 +/- 110 < 820 < 140 < 690 263 +/- 42 < 1300 < 270 < 1900 466 +/- 77

SED-15 7.75 0 7.69 <3.13 40.6 +/- 24 170 +/- 97 < 450 < 78 < 370 106 +/- 21 < 720 < 280 < 1800 80.7 +/- 34

SED-16 0 45.48 24.13 <6.25 < 47 < 110 < 280 < 79 < 300 242 +/- 30 < 480 < 300 < 1400 206 +/- 42

SED-17 0 0 73.33 <0.83 < 87 389 +/- 100 < 550 930 +/- 110 < 480 914 +/- 60 < 900 < 220 < 1400 359 +/- 65

SED-18 0 0 116.84 <1.32 57 +/- 37 209 +/- 100 < 370 121 +/- 63 < 340 332 +/- 35 < 600 < 270 < 1400 162 +/- 43

SED-18-DUP NA NA NA <1.32 NA NA NA NA NA NA NA NA NA NA

SED-19 5.6 0 87.85  E <0.63 < 31 449 +/- 120 < 310 < 92 511 +/- 200 136 +/- 20 < 490 < 250 < 1500 100 +/- 35

SED-20 6.51 0 28.24 <0.81 < 32 497 +/- 92 < 270 < 72 < 270 146 +/- 20 479 +/- 300 < 180 < 1300 150 +/- 34

SED-21 0 0 14.44 <2.78 < 37 < 110 < 220 < 66 < 220 179 +/- 25 < 360 < 270 < 1400 225 +/- 39

SED-21-DUP NA NA NA NA < 29 < 99 < 160 < 55 < 180 192 +/- 19 333 +/- 190 < 240 < 1200 197 +/- 29

SED-22 0 0 6.67 <2.78 < 31 83.7 +/- 52 < 300 < 76 < 310 63.3 +/- 19 581 +/- 340 < 190 < 1500 53.1 +/- 34

SED-23 7.89 0 12.60 <10 < 21 < 73 < 190 < 59 < 210 41.7 +/- 12 490 +/- 230 < 300 < 1400 92.7 +/- 27

(1)  Dry weight corrected result
(2)  For metals, detected results are shown as recorded result + standard deviation for each metal
E -  Estimated value; exceeds upper limit of calibration

Total
PAHs (1)

(mg/kg)

Metals (2) (mg/kg)

As Ba

Total
PCBs (1)

(mg/kg)
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Table 6-2.  Rationale for Selection of Sediment Samples for Full Characterization
Iron Horse Park Superfund Site - OU-4

Sample
Selected for Full

Characterization? (1)

Area Location Yes No Rationale for Selection

Content Brook Area SED-01 X Maximum arsenic detection
SED-02 X
SED-03 X
SED-04 X

B&M Pond SED-05 X Maximum historical DDD detection, high Microtox toxicity, Cu, Pb, and PAHs
SED-06 X
SED-07 X
SED-08 X

West Middlesex Canal SED-09 X
SED-10 X
SED-11 X Highest historical PCB detections, high Microtox toxicity and Pb
SED-12 X

Richardson Pond SED-13 X
SED-14 X
SED-15 X
SED-16 X

Unnamed Brook SED-17 X
SED-18 X High PAHs, low metals and Microtox toxicity (Microtox assay is not very sensitive to PAHs)
SED-19 X
SED-20 X

Reference Area - SED-21 X
Round Pond SED-22 X No detectable Microtox toxicity (lower Pb than SED-21, lower Microtox results than SED-23)

SED-23 X

(1) All sampling locations underwent screening analyses (including Microtox® testing, XRF screening for target metals, and PAH and PCB immunoassay test kits).
  Full characterization includes toxicity testing, grain size analyses, and chemical analyses for 4,4'-DDD/PCBs, PAHs, target metals, and TOC)
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Table 6-3.  Summary of Sediment Characteristics
Iron Horse Park Superfund Site - OU-4

Sample Water
Area Location Habitat Depth (ft) % Solids Grain Size Description Notes from Grain Size Analysis

Content Brook
Area SED-01 Brook 0.1 33.2

82.3% Sand; 15.9% Silt&Clay;
1.8% Gravel

Very high organic content; wet, very dark
brown silty sand

B&M Pond Area SED-05 Open Water 3 11.2
87.2% Sand; 8.4% Silt&Clay;
4.4% Gravel

Very high organic content; wet, very dark
brown sand with silt; smell of petroleum

West Middlesex
Canal SED-11 Canal 2.5-3.5 28.1

79.1% Sand; 16.6% Gravel;
4.3% Silt&Clay Wet, black sand with gravel and organics

Unnamed Brook SED-18 Channel / Brook 2.5 33.9
69.6% Sand; 28.4% Silt&Clay;
2.0% Gravel

High organic content; wet, very dark brown
silty sand

Reference Area -
Round Pond SED-22 Open Water 2.2 17.5 88.1% Sand; 11.9% Silt&Clay

High organic content; wet, very dark brown
sand with silt and organics
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Table 6-4. Summary of Sediment Analytical Results
Iron Horse Park Superfund Site - OU-4

M&E Sample ID SED-01 SED-05 SED-25 SED-11 SED-18 SED-22
Date Sampled 09/14/04 09/15/04 09/15/04 09/16/04 09/16/04 09/13/04

Comments FD of SED-25 FD of SED-05

Polychlorinated Biphenyls (PCBs) and 4,4-DDD (ug/Kg dry wt.) PAL
4,4'-DDD 2.0 2.69 J 102 J 83 J -- R 17.9 J 14.5
Aroclor-1016 7.0 6.5 U 65.1 U 65.9 U 6.6 U 6.62 U 6.65 U
Aroclor-1221 120 13 U 130 U 132 U 13.2 U 13.2 U 13.3 U
Aroclor-1232 600 6.5 U 65.1 U 65.9 U 6.6 U 6.62 U 6.65 U
Aroclor-1242 170 6.5 U 65.1 U 65.9 U 22.8 6.62 U 6.65 U
Aroclor-1248 30 14.8 65.1 U 65.9 U 6.6 U 6.62 U 6.65 U
Aroclor-1254 60 6.5 U 2870 J 2520 J 6.6 U 36.3 6.65 U
Aroclor-1260 5 11.5 J 1910 J 1970 J 6.6 U 20.1 J 13.7 J

Total Organic Carbon (mg/Kg dry wt.) PAL
TOC Average Duplicates none 253000 277000 2720000 161000 323000 865000

Metals (mg/Kg dry wt.) PAL
Aluminum none 6500 9900 16000 4200 16000 4700
Arsenic 6 360 J 60 J 90 J 2.9 J 61 J 3.1 J
Barium none 370 EB 250 EB 400 EB 28 EB 110 EB 27 EB
Chromium 26 14 J 520 J 870 J 10 J 34 J 8 J
Cobalt 50 7.8 J 24 J 38 J 2 J 18 J 2.3 J
Copper 16 19 J 550 J 850 J 5 J 210 J 8.8 J
Lead 30 35 J 620 J 1000 J 16 J 380 J 30 J
Manganese 460 1600 JEB 380 JEB 830 JEB 220 JEB 490 JEB 250 JEB
Silver 0.5 0.27 J 0.57 J 0.86 J 0.033 J 0.17 J 0.069 J
Vanadium none 19 J 30 J 58 J 7.5 J 28 J 13 J
Zinc 120 110 JEB 2700 JEB 4400 JEB 21 JEB 150 JEB 42 JEB
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Table 6-4. Summary of Sediment Analytical Results
Iron Horse Park Superfund Site - OU-4

M&E Sample ID SED-01 SED-05 SED-25 SED-11 SED-18 SED-22
Date Sampled 09/14/04 09/15/04 09/15/04 09/16/04 09/16/04 09/13/04

Comments FD of SED-25 FD of SED-05
Polynuclear Aromatic Hydrocarbons (PAHs) (ug/Kg dry wt.) PAL

Naphthalene 160 59 EBJ 2800 EBJ 1700 EBJ 52 EBJ 360 EBJ 18 EBJ
2-Methylnaphthalene 70 21 J 3300 J 1800 J 20 J 410 J 10 J
1-Methylnaphthalene none 28 EBJ 2700 EBJ 1500 EBJ 67 EBJ 390 EBJ 9.6 EBJ
Biphenyl none 5.3 J 150 J 91 J 7.4 J 79 J 2.4 UJ
2,6-Dimethylnaphthalene none 37 J 1300 J 730 J 24 J 360 J 6 J
Acenaphthylene 44 31 J 3800 J 2300 J 5.4 J 98 J 11 J
Acenaphthene 16 17 J 5300 J 3400 J 7.3 J 83 J 7.1 J
Dibenzofuran none 17 J 3700 J 2200 J 6.7 J 240 J 7.2 J
Fluorene 19 21 J 6200 J 4000 J 11 J 260 J 12 J
2,3,5-Trimethylnaphthalene none 3.9 J 310 J 190 J 3.8 J 220 J 2.1 J
Phenanthrene 204 93 EBJ 13000 EBJ 7200 EBJ 29 EBJ 1100 EBJ 84 EBJ
Anthracene 27 42 J 6700 J 4400 J 8.2 J 360 J 19 J
1-Methylphenanthrene none 12 EBJ 1100 EBJ 720 EBJ 1.8 EBJ 370 EBJ 12 EBJ
Fluoranthene 423 230 EBJ 24000 EBJ 11000 EBJ 70 EBJ 2000 EBJ 150 EBJ
Pyrene 195 160 EBJ 16000 EBJ 7300 EBJ 48 EBJ 1200 EBJ 84 EBJ
Benzo[a]anthracene 108 91 J 14000 J 7700 J 24 J 640 J 43 J
Chrysene 166 140 J 14000 J 8100 J 36 J 770 J 69 J
Benzo[b]fluoranthene 240 160 EBJ 11000 EBJ 6200 EBJ 36 EBJ 810 EBJ 59 EBJ
Benzo[k]fluoranthene 240 300 J 10000 J 5300 J 32 J 700 J 120 J
Benzo[e]pyrene none 120 J 7200 J 3800 J 24 J 430 J 43 J
Benzo[a]pyrene 140 130 J 11000 J 5300 J 27 J 560 J 49 J
Perylene none 52 J 2700 J 1300 J 56 J 430 J 41 J
Indeno[1,2,3-cd]pyrene 200 80 J 6200 J 2700 J 13 J 240 J 32 J
Dibenz[a,h]anthracene 33 25 J 2200 J 1000 J 3.8 J 76 J 9 J
Benzo[g,h,i]perylene 170 79 J 5200 J 2300 J 14 J 230 J 33 J

Total PAHs(1) 1955 173860 92231 627 12416 930

PAL Exceedances are highlighted
(1) Total PAH results are the sum of detected concentrations.  Non-detect values were not included, as they were assumed to be zero for this summation

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank
FD - Field Duplicate

J - The concentration is an estimated quantity
mg/Kg - milligrams per Kilogram

mg/L - milligrams per Liter
PAL - Project Action Limit

R - The data are rejected as unusable
U - Analyte was analyzed for but not detected

ug/Kg - micrograms per Kilogram
ug/L - micrograms per Liter

UJ - The sample quantitation limit is an estimated quantity
Metal  and PAH samples for sediments were freeze dried
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t-Test
Site Mean Distribution Variance t Value Critical t p Value Significant
Reference Survival Value Difference

Statistical Comparison of Survival Against Laboratory Control
Lab Control 83.80%
SED-22 77.50% Normal Equal 0.9946 1.8946 0.1765 NO
SED-01 90.00% Normal Equal -1.1632 1.77613 0.8679 NO
SED-05 93.80% Normal Equal -2.0281 1.8946 0.9589 NO
SED-11 71.30% Normal Equal 2.1719 1.8946 0.0332 YES
SED-18 88.80% Normal Equal -1.1929 1.8946 0.8641 NO

Statistical Comparison of Survival Against Project Reference Site - SED-22
SED-22 77.50%
SED-01 90.00% Normal Equal -1.8964 1.8946 0.9501 NO
SED-05 93.80% Normal Equal -3.475 1.8946 0.9948 NO
SED-11 71.30% Normal Equal 1.2556 1.8946 0.1248 NO
SED-18 88.80% Normal Equal -1.8853 1.8946 0.9493 NO

Table 6-5. Chironomus tentans  Survival Summary
Iron Horse Park Superfund Site - OU-4
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t-Test
Site Mean AFDW Distribution Variance t Value Critical t p Value Significant
Reference (mg) Value Difference

Statistical Comparison of Growth Against Laboratory Control
Lab Control 2.03
SED-22 1.84 Normal Equal 1.6067 1.8946 0.0761 NO
SED-01 2.21 Normal Equal -1.2646 1.8946 0.8767 NO
SED-05 1.34 Normal Equal 8.2081 1.8946 0 YES
SED-11 1.4 Normal Equal 5.6588 1.8946 0.0004 YES
SED-18 0.94 Normal Equal 17.2139 1.8946 0 YES

Statistical Comparison of Growth Against Project Reference Site - SED-22
SED-22 1.84
SED-01 2.21 Normal Equal -2.758 1.7613 0.9923 NO
SED-05 1.34 Normal Equal 4.5019 1.7613 0.0002 YES
SED-11 1.4 Normal Equal 3.2943 1.7613 0.0027 YES
SED-18 0.94 Normal Equal 8.4356 1.7613 0 YES

Table 6-6. Chironomus tentans  Growth Summary
Iron Horse Park Superfund Site - OU-4
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t-Test
Site Mean Distribution Variance t Value Critical t p Value Significant
Reference Survival Value Difference

Statistical Comparison of Survival Against Laboratory Control
Lab Control 100
SED-22 92.5 Non Normal Unequal 3.074 1.8946 0.009 YES
SED-01 96.3 Non Normal Unequal 2.0494 1.8946 0.0398 YES
SED-05 87.5 Non Normal Unequal 5.2354 1.8946 0.0006 YES
SED-11 87.5 Non Normal Unequal 2.1806 1.8946 0.0328 YES
SED-18 7.5 Non Normal Unequal 17.5529 1.8946 0 YES

Statistical Comparison of Survival Against Project Reference Site - SED-22
SED-22 92.5
SED-01 96.3 Normal Equal -1.1482 1.8946 0.8557 NO
SED-05 87.5 Normal Equal 1.5614 1.8946 0.0812 NO
SED-11 87.5 Normal Equal 0.836 1.8946 0.2154 NO
SED-18 7.5 Non Normal Equal 12.2955 1.8946 0 YES

Table 6-7. Hyalella azteca  Survival Summary
Iron Horse Park Superfund Site - OU-4
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t-Test
Site Mean AFDW Distribution Variance t Value Critical t p Value Significant
Reference (mg) Value Difference

Statistical Comparison of Growth Against Laboratory Control
Lab Control 0.08
SED-22 0.077 Normal Equal 0.6173 1.8946 0.2783 NO
SED-01 0.087 Normal Equal -0.8792 1.8946 0.7958 NO
SED-05 0.077 Normal Equal 0.53 1.8946 0.3063 NO
SED-11 0.07 Normal Equal 1.339 1.8946 0.1112 NO
SED-18 0.097 Normal Unequal -0.5068 2.92 0.6687 NO

Statistical Comparison of Growth Against Project Reference Site - SED-22
SED-22 0.077
SED-01 0.087 Normal Equal -1.153 1.8946 0.8566 NO
SED-05 0.077 Normal Equal 0.1433 1.8946 0.445 NO
SED-11 0.07 Normal Equal 1.2637 1.8946 0.1234 NO
SED-18 0.097 Normal Unequal -0.5987 2.92 0.6949 NO

Table 6-8. Hyalella azteca  Growth Summary
Iron Horse Park Superfund Site - OU-4
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Table 6-9. Summary of Surface Water Metals Analytical Results
Iron Horse Park Superfund Site - OU-4

M&E Sample ID SW-RP-01 SW-RP-02 SW-RP-03 SW-MC-01 SW-MC-21 SW-MC-02 SW-MC-03
Date Sampled 09/22/04 09/22/04 09/22/04 09/23/04 09/23/04 09/23/04 09/23/04

Comments FD of SW-MC-21 FD of SW-MC-01

Dissolved Metals (ug/L) PAL
Aluminum 87 15.0 U 15.0 U 15.0 U 23.2 J 21.4 J 21.5 J 20.8 J
Arsenic 3.1 2.8 J 2.8 J 2.7 J 1.3 J 1.2 J 1.3 J 1.3 J
Barium 3.9 25.5 25.1 25.2 26.6 26.6 26.7 26.4
Calcium none 13400 13300 13300 12000 12000 12000 12000
Chromium 11 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Cobalt 3 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Copper 9 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Lead 2.5 0.19 J 0.16 J 0.13 J 0.41 0.31 0.39 0.34
Magnesium none 3190 3170 3150 2040 2060 2050 2040
Manganese 80 216 214 214 135 133 132 131
Silver 0.36 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Vanadium 19 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Zinc 100 5.0 U 5.0 U 5.0 U 9.5 J 5.0 U 5.0 U 5.0 U

Total Metals (ug/L) PAL
Aluminum 87 15.0 17.5 J 16.0 J 31.1 40.8 39.9 40.0
Arsenic 3.1 3.4 J 3.4 J 3.3 J 1.4 J 1.4 J 1.5 J 1.5 J
Barium 3.9 24.9 24.7 24.7 25.9 26.2 26.3 26.5
Calcium none 13300 13200 13100 11800 11900 11900 11900
Chromium 11 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Cobalt 3 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Copper 9 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Lead 2.5 0.25 0.27 0.25 0.66 0.69 0.75 0.80
Magnesium none 3190 3160 3150 2040 2060 2060 2060
Manganese 80 219 218 216 140 146 154 164
Silver 0.36 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Vanadium 19 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Zinc 100 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

Alkalinity (mg/L) PAL
Alkalinity, Total as CaCO3 none 32.6 33.4 38.6 30.4 30.9 33.4 31.5
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Table 6-9. Summary of Surface Water Metals Analytical Results
Iron Horse Park Superfund Site - OU-4

M&E Sample ID
Date Sampled

Comments

Dissolved Metals (ug/L) PAL
Aluminum 87
Arsenic 3.1
Barium 3.9
Calcium none
Chromium 11
Cobalt 3
Copper 9
Lead 2.5
Magnesium none
Manganese 80
Silver 0.36
Vanadium 19
Zinc 100

Total Metals (ug/L) PAL
Aluminum 87
Arsenic 3.1
Barium 3.9
Calcium none
Chromium 11
Cobalt 3
Copper 9
Lead 2.5
Magnesium none
Manganese 80
Silver 0.36
Vanadium 19
Zinc 100

Alkalinity (mg/L) PAL
Alkalinity, Total as CaCO3 none

SW-CB-01 SW-CB-02 SW-CB-03 SW-BM-01 SW-BM-02 SW-BM-03 SW-RF-01 SW-RF-02 SW-RF-03
09/23/04 09/23/04 09/23/04 09/21/04 09/21/04 09/21/04 09/24/04 09/24/04 09/24/04

49.6 50.2 54.2 26.4 J 27.0 J 28.1 J 34.3 36.9 38.4
1.7 J 1.7 J 1.8 J 2.3 J 2.2 J 2.1 J 1.0 J 1.0 J 1.1 J

39.1 39.1 39.4 24.1 24.7 24.4 18.1 18.3 18.3
13200 13200 13200 10300 10400 10300 8940 8970 8950

2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
1.0 U 1.0 U 1.1 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.34 0.37 0.45 0.83 0.70 0.61 0.41 0.31 0.32
2500 2490 2500 1740 1760 1740 1660 1670 1670

263 263 274 128 127 112 177 175 173
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
5.5 J 6.0 J 12.6 6.2 J 5.0 U 5.0 U 8.2 J 5.0 U 5.0 U

73.2 152.0 71.2 52.2 52.0 51.1 42.5 37.0 36.2
2.5 J 3.1 J 2.4 J 2.6 J 2.5 J 2.6 J 1.1 J 1.1 J 1.1 J

38.9 41.2 38.7 24.3 24.2 23.9 18.8 18.2 18.1
13100 13300 13100 10300 10200 10200 8970 8960 8960

2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.1 J 1.1 J 1.4 J 1.0 U 1.0 U 1.0 U
1.0 1.7 0.96 1.6 1.6 1.6 0.58 0.44 0.41

2500 2530 2500 1760 1750 1730 1670 1680 1680
282 330 280 136 137 123 253 230 200
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
5.0 U 6.7 J 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

35.5 36.7 36.2 27.2 23.7 27.7 20.7 21.8 13.9

PAL Exceedances are highlighted
EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank
FD - Field Duplicate

J - The concentration is an estimated quantity
mg/Kg - milligrams per Kilogram

mg/L - milligrams per Liter
PAL - Project Action Limit

R - The data are rejected as unusable
U - Analyte was analyzed for but not detected

ug/Kg - micrograms per Kilogram
ug/L - micrograms per Liter

UJ - The sample quantitation limit is an estimated quantity
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Site Mean Distribution Variance t-Test Statistics Significant
Survival t Value Critical t p Value Difference

(%) Value

Statistical Comparison of Survival Against Laboratory Control

Lab Control 100.00% - - - - - -
SW-BM-01 80.00% Non-normal Unequal 1.5000 1.8331 0.0839 NO
SW-RP-01 100.00% - - - - - NO

Lab Control 100.00% - - - - - -
SW-MC-01 100.00% - - - - - NO
SW-CB-01 90.00% Non-normal Unequal 1.0000 1.8331 0.1717 NO

Lab Control 100.00% - - - - - -
SW-RF-01 70.00% Non-Normal Unequal 1.9640 1.8331 0.0406 YES

Statistical Comparison of Survival Against Project Reference Site - SW-RF-01

SW-RF-01 70.00%
SW-BM-01 80.00% - - - - - NO
SW-RP-01 100.00% - - - - - NO
SW-MC-01 100.00% - - - - - NO
SW-CB-01 90.00% - - - - - NO

‡ - Statistical significance evaluated at қp=0.05 ; in cases were the evaluated endpoint was equal to or greater

     than experienced in the laboratory control, statistical analysis may not have been conducted.

Iron Horse Park Superfund Site - OU-4
Table 6-10. Ceriodaphnia dubia  Survival Summary
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Site Mean Distribution Variance t-Test Statistics Significant
Juvenile t Value Critical t p Value Difference
per Adult Value

Statistical Comparison of Reproduction Against Laboratory Control
Lab Control 28.4 - - - - - -
SW-BM-01 22.5 Normal Equal 1.4715 1.7341 0.0792 NO
SW-RP-01 21.9 Normal Equal 2.0405 1.7341 0.0281 YES

Lab Control 32 - - - - -
SW-MC-01 30.9 Normal Equal 0.3308 1.7341 0.3723 NO
SW-CB-01 33.2 - - - - - NO

Lab Control 33.7 -
SW-RF-01 23.6 Normal Equal 2.7205 1.7341 0.007 YES

Statistical Comparison of Reproduction Against Project Reference Site - SW-RF-01
SW-RF-01 23.6
SW-BM-01 22.5 Normal Equal 0.2235 1.7341 0.4128 NO
SW-RP-01 21.9 Normal Equal 0.4264 1.7341 0.3374 NO
SW-MC-01 30.9 Normal Equal -1.234 1.7341 0.8835 NO
SW-CB-01 33.2 Normal Equal -1.4174 1.7341 0.9133 NO

‡ - Statistical significance evaluated at p=0.05 ; in cases were the evaluated endpoint was equal

to or greater that experienced in the laboratory control, no statistical analysis was conducted.

Table 6-11. Ceriodaphnia dubia  Reproduction Summary
Iron Horse Park Superfund Site - OU-4
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Site Mean Distribution Variance t-Test Statistics Significant
Survival t Value Critical t p Value Difference

(%) Value

Statistical Comparison of Survival Against Laboratory Control
Lab Control 87.50% - - - - - -
SW-BM-01 77.50% Normal Equal 1.2127 1.9432 0.1354 NO
SW-RP-01 100.00% - - - - - NO

Lab Control 97.50% - - - - - -
SW-MC-01 57.50% Normal Equal 2.9943 1.9432 0.0121 YES
SW-CB-01 87.50% Normal Equal 1.5194 1.9432 0.0897 NO

Lab Control 100.00% - - - - - -
SW-RF-01 87.50% Normal Unequal 1.6894 2.3534 0.0949 NO

Statistical Comparison of Survival Against Project Reference Site - SW-RF-01
SW-RF-01 87.50%
SW-BM-01 77.50% Normal Equal 0.9664 1.9432 0.1856 NO
SW-RP-01 100.00% - - - - - NO
SW-MC-01 57.50% Normal Equal 2.0148 1.9432 0.0453 YES
SW-CB-01 87.50% Normal Equal 0.0381 1.9432 0.4854 NO

‡ - Statistical significance evaluated at p=0.05 ; in cases were the evaluated endpoint was equal

to or greater that experienced in the laboratory control, no statistical analysis was conducted.

Iron Horse Park Superfund Site - OU-4
Table 6-12. Pimephales promelas  Survival Summary
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Site Mean Distribution Variance t-Test Statistics Significant
Weight t Value Critical t p Value Difference
(mg) Value

Statistical Comparison of Growth Against Laboratory Control
Lab Control 0.477 - - - - - -
SW-BM-01 0.429 Normal Equal 1.1894 1.9432 0.1396 NO
SW-RP-01 0.534 - - - - - NO

Lab Control 0.448 - - - - -
SW-MC-01 0.346 Normal Equal 1.3909 1.9432 0.1068  NO
SW-CB-01 0.437 Normal Equal 0.2567 1.9432 0.403 NO

Lab Control 0.482 - - - - - -
SW-RF-01 0.490 - - - - - NO

Statistical Comparison of Growth Against Project Reference Site - SW-RF-01
SW-RF-01 0.490
SW-BM-01 0.429 Normal Equal 1.6281 1.9432 0.0773 NO
SW-RP-01 0.534 Normal Equal -0.683 1.9432 0.7399 NO
SW-MC-01 0.346 Normal Equal 3.0933 1.9432 0.0106 YES
SW-CB-01 0.437 Normal Equal 2.2471 1.9432 0.0329 YES

‡ - Statistical significance evaluated at p=0.05 ; in cases were the evaluated endpoint was equal

to or greater that experienced in the laboratory control, no statistical analysis was conducted.

Table 6-13. Pimephales promelas  Growth Summary
Iron Horse Park Superfund Site - OU-4
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Table 6-14.   Length and Weight of Collected Fish
Iron Horse Park Superfund Site - OU-4

Area M&E ID Sampling gear Common Name Scientific Name Length (mm) Weight (g)
B&M Pond Fl-BM-BG-008 Electrofishing bluegill Lepomis macrochirus 86 13.6

Fl-BM-BH-001 Electrofishing brown bullhead Ameiurus nebulosus 145 36.5
Fl-BM-BH-002 Electrofishing brown bullhead Ameiurus nebulosus 134 24
Fl-BM-BH-003 Electrofishing brown bullhead Ameiurus nebulosus 148 40.7
Fl-BM-BH-004 Electrofishing brown bullhead Ameiurus nebulosus 175 60.7
Fl-BM-BH-005 Electrofishing brown bullhead Ameiurus nebulosus 138 24.7
Fl-BM-BH-006 Electrofishing brown bullhead Ameiurus nebulosus 154 36.8
Fl-BM-BH-007 Electrofishing brown bullhead Ameiurus nebulosus 190 77.9
Fl-BM-DA-009 Electrofishing longnose dace Rhinichthys cataractae 46 0.9

Content Brook Fl-CB-AE-098 Electrofishing American eel Auguilla rostrata 370 97.3
Fl-CB-AE-099 Electrofishing American eel Auguilla rostrata 175 8.2
Fl-CB-GS-136 Hoop Net golden shiner Notemigonus crysoleucas 171 60.1
Fl-CB-RP-092 Electrofishing redfin pickerel Esox americanus 143 25.4
Fl-CB-RP-093 Electrofishing redfin pickerel Esox americanus 106 7.5
Fl-CB-RP-094 Electrofishing redfin pickerel Esox americanus 103 7.5
Fl-CB-RP-095 Electrofishing redfin pickerel Esox americanus 90 5.4
Fl-CB-RP-096 Electrofishing redfin pickerel Esox americanus 94 6.3
Fl-CB-RP-097 Electrofishing redfin pickerel Esox americanus 104 7.4
Fl-CB-YB-128 Trot Lines yellow bullhead Ameiurus natalis 207 128.7
Fl-CB-YB-129 Trot Lines yellow bullhead Ameiurus natalis 188 73.4
Fl-CB-YB-130 Trot Lines yellow bullhead Ameiurus natalis 170 65
Fl-CB-YB-131 Trot Lines yellow bullhead Ameiurus natalis 182 82.5
Fl-CB-YB-132 Trot Lines yellow bullhead Ameiurus natalis 200 126
Fl-CB-YB-133 Trot Lines yellow bullhead Ameiurus natalis 168 67.8
Fl-CB-YB-134 Trot Lines yellow bullhead Ameiurus natalis 192 102
Fl-CB-YB-135 Trot Lines yellow bullhead Ameiurus natalis 171 59.8

West Middlesex Canal Fl-MC-AE-090 Electrofishing American eel Auguilla rostrata 295 38.2
Fl-MC-AE-091 Electrofishing American eel Auguilla rostrata 175 11.3
Fl-MC-BB-083 Electrofishing brown bullhead Ameiurus nebulosus 164 52.5
Fl-MC-BB-084 Electrofishing brown bullhead Ameiurus nebulosus 174 59.8
Fl-MC-BB-085 Electrofishing brown bullhead Ameiurus nebulosus 104 13.8
Fl-MC-BB-086 Electrofishing brown bullhead Ameiurus nebulosus 195 98.6
Fl-MC-BG-051 Electrofishing bluegill Lepomis macrochirus 70 13.3
Fl-MC-GS-049 Electrofishing golden shiner Notemigonus crysoleucas 60 3.9
Fl-MC-GS-054 Electrofishing golden shiner Notemigonus crysoleucas 34 0.8
Fl-MC-GS-065 Electrofishing golden shiner Notemigonus crysoleucas 44 0.9
Fl-MC-GS-067 Electrofishing golden shiner Notemigonus crysoleucas 36 0.3
Fl-MC-GS-074 Electrofishing golden shiner Notemigonus crysoleucas 50 1.7
Fl-MC-GS-079 Electrofishing golden shiner Notemigonus crysoleucas 34 0.6
Fl-MC-GS-081 Electrofishing golden shiner Notemigonus crysoleucas 35 0.5
Fl-MC-LD-050 Electrofishing longnose dace Rhinichthys cataractae 53 3.1
Fl-MC-LD-052 Electrofishing longnose dace Rhinichthys cataractae 42 1.1
Fl-MC-LD-053 Electrofishing longnose dace Rhinichthys cataractae 44 0.9
Fl-MC-LD-055 Electrofishing longnose dace Rhinichthys cataractae 35 0.6
Fl-MC-LD-056 Electrofishing longnose dace Rhinichthys cataractae 55 1.8
Fl-MC-LD-057 Electrofishing longnose dace Rhinichthys cataractae 58 2.2
Fl-MC-LD-058 Electrofishing longnose dace Rhinichthys cataractae 58 3.2
Fl-MC-LD-059 Electrofishing longnose dace Rhinichthys cataractae 53 1.5
Fl-MC-LD-060 Electrofishing longnose dace Rhinichthys cataractae 36 0.4
Fl-MC-LD-061 Electrofishing longnose dace Rhinichthys cataractae 46 1.5
Fl-MC-LD-062 Electrofishing longnose dace Rhinichthys cataractae 46 0.8
Fl-MC-LD-063 Electrofishing longnose dace Rhinichthys cataractae 40 1
Fl-MC-LD-064 Electrofishing longnose dace Rhinichthys cataractae 44 0.8
Fl-MC-LD-066 Electrofishing longnose dace Rhinichthys cataractae 57 2.5
Fl-MC-LD-068 Electrofishing longnose dace Rhinichthys cataractae 34 0.8
Fl-MC-LD-069 Electrofishing longnose dace Rhinichthys cataractae 37 0.5
Fl-MC-LD-070 Electrofishing longnose dace Rhinichthys cataractae 30 0.4
Fl-MC-LD-071 Electrofishing longnose dace Rhinichthys cataractae 55 1.4
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Table 6-14.   Length and Weight of Collected Fish
Iron Horse Park Superfund Site - OU-4

Area M&E ID Sampling gear Common Name Scientific Name Length (mm) Weight (g)
West Middlesex Canal Fl-MC-LD-072 Electrofishing longnose dace Rhinichthys cataractae 40 0.9

Fl-MC-LD-073 Electrofishing longnose dace Rhinichthys cataractae 55 2.1
Fl-MC-LD-076 Electrofishing longnose dace Rhinichthys cataractae 51 2
Fl-MC-LD-077 Electrofishing longnose dace Rhinichthys cataractae 40 1.4
Fl-MC-LD-078 Electrofishing longnose dace Rhinichthys cataractae 38 0.6
Fl-MC-LD-080 Electrofishing longnose dace Rhinichthys cataractae 35 0.6
Fl-MC-LD-087 Electrofishing longnose dace Rhinichthys cataractae 92 9.5
Fl-MC-LD-088 Electrofishing longnose dace Rhinichthys cataractae 45 1
Fl-MC-LD-089 Electrofishing longnose dace Rhinichthys cataractae 42 0.7
Fl-MC-RP-075 Electrofishing redfin pickerel Esox americanus 150 27.4
Fl-MC-YB-082 Electrofishing yellow bullhead Ameiurus natalis 142 37.7

Richardson Pond Fl-RP-BB-046 Electrofishing brown bullhead Ameiurus nebulosus 82 6.1
Fl-RP-BB-047 Electrofishing brown bullhead Ameiurus nebulosus 180 81.5
Fl-RP-BB-048 Electrofishing brown bullhead Ameiurus nebulosus 155 60.1
Fl-RP-GS-010 Electrofishing golden shiner Notemigonus crysoleucas 67 3.7
Fl-RP-GS-011 Electrofishing golden shiner Notemigonus crysoleucas 107 15.1
Fl-RP-GS-012 Electrofishing golden shiner Notemigonus crysoleucas 82 5.7
Fl-RP-GS-013 Electrofishing golden shiner Notemigonus crysoleucas 68 3.7
Fl-RP-GS-014 Electrofishing golden shiner Notemigonus crysoleucas 70 3.9
Fl-RP-GS-015 Electrofishing golden shiner Notemigonus crysoleucas 68 4
Fl-RP-GS-016 Electrofishing golden shiner Notemigonus crysoleucas 70 4.2
Fl-RP-GS-017 Electrofishing golden shiner Notemigonus crysoleucas 68 3.8
Fl-RP-GS-018 Electrofishing golden shiner Notemigonus crysoleucas 70 4
Fl-RP-GS-019 Electrofishing golden shiner Notemigonus crysoleucas 60 2.8
Fl-RP-GS-020 Electrofishing golden shiner Notemigonus crysoleucas 73 5
Fl-RP-GS-021 Electrofishing golden shiner Notemigonus crysoleucas 66 3.8
Fl-RP-GS-022 Electrofishing golden shiner Notemigonus crysoleucas 66 3.9
Fl-RP-GS-023 Electrofishing golden shiner Notemigonus crysoleucas 65 3.1
Fl-RP-GS-024 Electrofishing golden shiner Notemigonus crysoleucas 70 3.8
Fl-RP-GS-025 Electrofishing golden shiner Notemigonus crysoleucas 64 2.8
Fl-RP-GS-026 Electrofishing golden shiner Notemigonus crysoleucas 54 1.7
Fl-RP-GS-027 Electrofishing golden shiner Notemigonus crysoleucas 68 3.2
Fl-RP-GS-028 Electrofishing golden shiner Notemigonus crysoleucas 70 4.2
Fl-RP-GS-029 Electrofishing golden shiner Notemigonus crysoleucas 64 3
Fl-RP-GS-030 Electrofishing golden shiner Notemigonus crysoleucas 65 2.8
Fl-RP-GS-031 Electrofishing golden shiner Notemigonus crysoleucas 67 3.7
Fl-RP-GS-032 Electrofishing golden shiner Notemigonus crysoleucas 70 4.6
Fl-RP-GS-033 Electrofishing golden shiner Notemigonus crysoleucas 68 3.9
Fl-RP-GS-034 Electrofishing golden shiner Notemigonus crysoleucas 68 3.8
Fl-RP-GS-035 Electrofishing golden shiner Notemigonus crysoleucas 63 2.4
Fl-RP-GS-036 Electrofishing golden shiner Notemigonus crysoleucas 68 2.1
Fl-RP-GS-037 Electrofishing golden shiner Notemigonus crysoleucas 53 1.7
Fl-RP-GS-038 Electrofishing golden shiner Notemigonus crysoleucas 52 1.7
Fl-RP-GS-039 Electrofishing golden shiner Notemigonus crysoleucas 63 2.9
Fl-RP-GS-040 Electrofishing golden shiner Notemigonus crysoleucas 54 1.9
Fl-RP-GS-041 Electrofishing golden shiner Notemigonus crysoleucas 54 2
Fl-RP-GS-042 Electrofishing golden shiner Notemigonus crysoleucas 54 1.5
Fl-RP-GS-043 Electrofishing golden shiner Notemigonus crysoleucas 54 1.9
Fl-RP-GS-044 Electrofishing golden shiner Notemigonus crysoleucas 54 1.4
Fl-RP-GS-045 Electrofishing golden shiner Notemigonus crysoleucas 45 0.9
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Table 6-14.   Length and Weight of Collected Fish
Iron Horse Park Superfund Site - OU-4

Area M&E ID Sampling gear Common Name Scientific Name Length (mm) Weight (g)
Round Pond Fl-RF-AE-122 Electrofishing American eel Auguilla rostrata 350 102.1

Fl-RF-AE-123 Electrofishing American eel Auguilla rostrata 270 35.2
Fl-RF-AE-124 Electrofishing American eel Auguilla rostrata 311 69.9
Fl-RF-AE-127 Electrofishing American eel Auguilla rostrata 434 169.3
Fl-RF-BB-143 Trot Lines brown bullhead Ameiurus nebulosus 294 386
Fl-RF-BB-144 Trot Lines brown bullhead Ameiurus nebulosus 310 422
Fl-RF-BB-145 Trot Lines brown bullhead Ameiurus nebulosus 321 474
Fl-RF-BC-102 Electrofishing black crappie Pomoxis nigromaculatus 71 4.5
Fl-RF-BC-107 Electrofishing black crappie Pomoxis nigromaculatus 68 4
Fl-RF-BC-108 Electrofishing black crappie Pomoxis nigromaculatus 73 4.8
Fl-RF-BC-119 Electrofishing black crappie Pomoxis nigromaculatus 119 4.1
Fl-RF-BC-126 Electrofishing black crappie Pomoxis nigromaculatus 69 4.5
Fl-RF-BC-139 Trot Lines black crappie Pomoxis nigromaculatus 197 107.3
Fl-RF-BG-103 Electrofishing bluegill Lepomis macrochirus 60 3.3
Fl-RF-BG-112 Electrofishing bluegill Lepomis macrochirus 45 2.1
Fl-RF-BG-140 Trot Lines bluegill Lepomis macrochirus 213 224.4
Fl-RF-CP-101 Electrofishing chain pickerel Esox niger 111 5.7
Fl-RF-CP-121 Electrofishing chain pickerel Esox niger 265 97.3
Fl-RF-GS-117 Electrofishing golden shiner Notemigonus crysoleucas 69 1.7
Fl-RF-LB-105 Electrofishing largemouth bass Micropterus salmoides 78 6.6
Fl-RF-LB-106 Electrofishing largemouth bass Micropterus salmoides 91 11.3
Fl-RF-LB-113 Electrofishing largemouth bass Micropterus salmoides 124 28.1
Fl-RF-LB-114 Electrofishing largemouth bass Micropterus salmoides 85 9.3
Fl-RF-LB-116 Electrofishing largemouth bass Micropterus salmoides 75 4.5
Fl-RF-LB-146 Hook and Line largemouth bass Micropterus salmoides 185 82
Fl-RF-PS-111 Electrofishing pumpkinseed Lepomis gibbosus 94 16
Fl-RF-YP-100 Electrofishing yellow perch Perca flavescens 54 1.8
Fl-RF-YP-104 Electrofishing yellow perch Perca flavescens 75 5.8
Fl-RF-YP-109 Electrofishing yellow perch Perca flavescens 74 4.8
Fl-RF-YP-110 Electrofishing yellow perch Perca flavescens 68 3.4
Fl-RF-YP-115 Electrofishing yellow perch Perca flavescens 58 1.9
Fl-RF-YP-118 Electrofishing yellow perch Perca flavescens 60 2.3
Fl-RF-YP-120 Electrofishing yellow perch Perca flavescens 59 1.9
Fl-RF-YP-125 Electrofishing yellow perch Perca flavescens 54 0.7
Fl-RF-YP-137 Trot Lines yellow perch Perca flavescens 215 115.8
Fl-RF-YP-138 Trot Lines yellow perch Perca flavescens 260 240
Fl-RF-YP-141 Trot Lines yellow perch Perca flavescens 260 274.2
Fl-RF-YP-142 Trot Lines yellow perch Perca flavescens 284 291.8
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Table 6-15. Summary of Fish Tissue Analytical Results
Iron Horse Park Superfund Site - OU-4

M&E Sample ID BM-BH-1 BM-BH-2 BM-BH-3 BM-BH-4 CB-RP-1 CB-BH-1 CB-BH-2 CB-BH-3 CB-BH-4 CB-AE-1 CB-GS-1 RP-BH-1
Date Sampled 09/21/04 09/21/04 09/21/04 09/21/04 09/23/04 09/30/04 09/30/04 09/30/04 09/30/04 09/23/04 09/30/04 09/22/04

Comments

Metals (mg/kg) PAL
Aluminum 580 20 J 13 7.4 15 11 1.4 J 12 11 11 12 0.82 UJ 2.1 U
Arsenic 0.52 0.16 J 0.074 J 0.10 J 0.13 J 0.29 J 0.047 J 0.078 J 0.059 J 0.062 J 0.10 J 0.059 J 0.090 J
Barium 1100 2.1 J 1.5 J 2.2 J 2.2 J 2.8 J 0.69 J 0.50 J 0.27 J 1.7 J 1.8 J 1.4 J 1.2 J
Chromium 5.0 0.85 J 1.7 J 1.0 J 0.83 J 1.2 J 2.8 J 0.69 J 0.61 J 0.79 J 0.68 J 0.29 J 0.47 J
Cobalt 26 0.046 J 0.062 J 0.093 J 0.053 J 0.057 J 0.10 J 0.028 J 0.027 J 0.039 J 0.055 J 0.057 J 0.016 J
Copper 13 3.4 J 4.8 J 4.2 J 2.9 J 3.4 J 0.49 J 2.8 J 1.2 J 13 J 6.2 J 0.46 J 0.61 J
Lead 0.45 0.27 J 0.26 J 0.30 J 0.32 J 0.31 J 0.12 J 0.38 J 0.15 J 2.3 J 0.93 J 0.028 J 0.043 J
Manganese 5100 6.0 J 6.2 J 13.0 J 6.8 J 11.0 J 6.0 J 3.6 J 1.9 J 7.8 J 7.9 J 5.1 J 6.0 J
Silver 0.12 0.0032 U 0.0037 J 0.0032 U 0.0032 U 0.0030 U 0.0031 U 0.0030 U 0.0031 U 0.021 J 0.010 J 0.0032 U 0.0031 U
Vanadium 60 0.050 J 0.041 J 0.053 J 0.044 J 0.053 J 0.054 J 0.032 J 0.070 J 0.041 J 0.029 J 0.026 J 0.031 J
Zinc 76 14 J 16 J 24 J 14 J 34 J 17 J 16 J 14 J 17 J 21 J 28 J 12 J

Polynuclear Aromatic Hydrocarbons (ug/Kg) PAL
Naphthalene 740 7.4 UJ 2.9 UJ 2.5 UJ 4.4 UJ 2.8 UJ 2.4 UJ 3.0 UJ 2.1 UJ 2.1 UJ 2.8 UJ 2.6 UJ 3.7 UJ
2-Methylnaphthalene none 8.9 UJ 2.1 U 2.7 UJ 7.4 UJ 2.2 UJ 2.1 U 2.1 U 2.1 U 2.1 U 2.7 UJ 2.1 U 2.1 U
1-Methylnaphthalene none 6.2 J 2.1 U 2.1 U 4.3 J 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.6 J 2.1 U 2.1 U
Biphenyl none 2.4 J 2.1 U 1.3 J 2.9 J 2.4 J 2.1 U 2.4 J 2.1 U 2.1 U 1.2 J 2.1 U 2.1 U
2,6-Dimethylnaphthalene none 6.7 J 1.7 J 3.0 J 7.0 J 1.4 J 2.1 U 2.1 U 2.1 U 2.1 U 2.1 J 1.2 J 2.1 U
Acenaphthylene 700 2.0 U 2.1 U 3.2 UJ 2.1 U 2.1 UJ 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 UJ
Acenaphthene 4 30 J 9.4 J 7.2 J 11 J 3.6 UJ 7.2 J 2.9 UJ 2.1 UJ 2.1 U 4.8 UJ 2.4 UJ 3.0 UJ
Dibenzofuran none 9.5 4.4 2.1 U 3.2 1.9 J 1.6 J 2.7 J 1.4 J 2.2 J 2.7 J 2.4 J 1.4 J
Fluorene 660 24 J 7.7 J 6.2 UJ 9.6 J 3.0 UJ 3.9 UJ 2.6 UJ 2.1 UJ 2.1 UJ 2.1 UJ 2.1 UJ 2.7 UJ
2,3,5-Trimethylnaphthalene none 4.1 J 2.1 U 2.1 U 2.6 J 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 1.1 J 2.1 U
Phenanthrene 17 29 J 9.2 UJ 8.5 UJ 15 J 3.1 UJ 5.2 UJ 3.5 UJ 3.5 UJ 2.7 UJ 3.8 UJ 3.2 UJ 4.4 UJ
Anthracene 5300 7.1 J 2.1 J 1.6 J 3.6 J 1.6 J 2.1 J 1.6 J 2.1 U 2.1 U 2.6 J 2.1 U 1.4 J
1-Methylphenanthrene none 1.2 J 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
Fluoranthene 20 12 J 5.0 UJ 5.2 UJ 8.5 UJ 2.4 UJ 2.1 U 2.6 UJ 2.1 UJ 2.1 UJ 5.8 UJ 2.1 U 2.1 UJ
Pyrene 20 5.4 J 2.3 J 1.6 J 3.0 J 1.8 J 2.1 UJ 1.8 J 2.1 UJ 2.1 UJ 4.3 J 2.1 UJ 1.4 J
Benz[a]anthracene 7 2.1 UJ 2.1 UJ 2.1 U 2.1 U 3.2 UJ 2.1 UJ 2.8 UJ 2.1 UJ 2.1 U 2.6 UJ 2.1 U 2.1 U
Chrysene 7 2.3 UJ 2.1 UJ 2.1 U 2.1 U 2.6 UJ 2.1 UJ 2.3 UJ 2.1 UJ 2.1 U 2.1 UJ 2.1 U 2.1 U
Benzo[b]fluoranthene 7 2.2 UJ 2.1 UJ 2.1 U 2.1 UJ 3.6 UJ 2.1 UJ 2.5 UJ 2.1 U 2.1 U 2.1 UJ 2.1 U 2.1 UJ
Benzo[k]fluoranthene 7 2.0 UJ 2.1 UJ 2.1 U 2.1 UJ 3.4 UJ 2.1 UJ 2.2 UJ 2.1 UJ 2.1 U 2.1 UJ 2.1 U 2.1 UJ
Benzo[e]pyrene none 2.0 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
Benzo[a]pyrene 7 2.0 UJ 2.1 U 2.1 U 2.1 U 3.6 UJ 2.1 UJ 2.2 UJ 2.1 U 2.1 U 2.1 UJ 2.1 U 2.1 UJ
Perylene none 2.0 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
Indeno[1,2,3-cd]pyrene 7 2.0 UJ 2.1 UJ 2.1 U 2.1 U 4.1 UJ 2.1 UJ 2.6 UJ 2.1 U 2.1 U 2.1 U 2.1 U 2.1 UJ
Dibenz[a,h]anthracene 7 2.0 UJ 2.1 UJ 2.1 U 2.1 U 3.8 UJ 2.1 UJ 2.8 UJ 2.1 UJ 2.1 UJ 2.1 UJ 2.1 UJ 2.1 UJ
Benzo[g,h,i]perylene 30 2.0 UJ 2.1 UJ 2.1 U 2.1 U 4.7 UJ 2.1 UJ 3.0 UJ 2.1 U 2.1 U 2.1 UJ 2.1 U 2.1 UJ

Total PAHs(1) 138 28 15 62 9.1 11 8.5 1.4 2.2 16 4.7 4.2

Percent Lipids (%) PAL
Percent Lipids none 1.8 0.84 0.80 0.94 0.83 2.4 0.81 0.96 0.51 1.7 1.6 1.5
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Table 6-15. Summary of Fish Tissue Analytical Results
Iron Horse Park Superfund Site - OU-4

M&E Sample ID
Date Sampled

Comments

Metals (mg/kg) PAL
Aluminum 580
Arsenic 0.52
Barium 1100
Chromium 5.0
Cobalt 26
Copper 13
Lead 0.45
Manganese 5100
Silver 0.12
Vanadium 60
Zinc 76

Polynuclear Aromatic Hydrocarbons (ug/Kg) PAL
Naphthalene 740
2-Methylnaphthalene none
1-Methylnaphthalene none
Biphenyl none
2,6-Dimethylnaphthalene none
Acenaphthylene 700
Acenaphthene 4
Dibenzofuran none
Fluorene 660
2,3,5-Trimethylnaphthalene none
Phenanthrene 17
Anthracene 5300
1-Methylphenanthrene none
Fluoranthene 20
Pyrene 20
Benz[a]anthracene 7
Chrysene 7
Benzo[b]fluoranthene 7
Benzo[k]fluoranthene 7
Benzo[e]pyrene none
Benzo[a]pyrene 7
Perylene none
Indeno[1,2,3-cd]pyrene 7
Dibenz[a,h]anthracene 7
Benzo[g,h,i]perylene 30

Total PAHs(1)

Percent Lipids (%) PAL
Percent Lipids none

RP-BH-2 RP-GS-1 RP-GS-2 MC-BH-1 MC-BH-2 MC-BH-3 MC-AE-1 MC-LD-1 RF-BH-1 RF-BH-2 RF-BH-3 RF-CP-1 RF-AE-1
09/22/04 09/22/04 09/22/04 09/23/04 09/23/04 09/23/04 09/23/04 09/23/04 10/01/04 10/01/04 10/01/04 09/24/04 09/24/04

2.1 U 2.7 2.0 U 3.2 10 23 6.8 10 0.68 UJ 9.3 3.6 1.6 U 5.0
0.087 J 0.12 J 0.13 J 0.015 J 0.13 J 0.075 J 0.041 J 0.21 J 0.012 J 0.031 J 0.018 J 0.013 J 0.029 J

1.2 J 2.8 J 2.7 J 0.98 J 1.2 J 0.99 J 0.56 J 3.8 J 0.64 J 0.52 J 0.21 J 0.22 J 0.55 J
0.31 J 0.37 J 0.26 J 0.36 J 0.29 J 0.50 J 0.63 J 0.21 J 0.55 J 0.47 J 0.40 J 0.18 J 0.27 J

0.019 J 0.022 J 0.021 J 0.032 J 0.036 J 0.048 J 0.022 J 0.056 J 0.023 J 0.026 J 0.015 J 0.0068 J 0.011 J
0.73 J 0.49 J 0.46 J 0.49 J 0.81 J 4.7 J 11 J 0.88 J 0.48 J 0.43 J 0.48 J 1.3 J 1.0 J

0.049 J 0.038 J 0.047 J 0.039 J 0.28 J 0.41 J 0.54 J 0.083 J 0.052 J 0.14 J 0.062 J 0.054 J 0.083 J
3.8 J 13 J 8.4 J 21 J 3.5 J 3.4 J 4.1 J 14 J 4.5 J 1.8 J 0.55 J 6.6 J 8.5 J

0.0032 U 0.0032 U 0.0031 U 0.0029 U 0.0030 U 0.0029 U 0.0031 J 0.0033 U 0.0032 U 0.0030 U 0.0031 U 0.0030 U 0.0032 U
0.019 J 0.012 J -- R 0.041 J 0.040 J 0.067 J 0.021 J 0.039 J 0.033 J 0.063 J 0.025 J -- R 0.018 J

16 J 30 J 36 J 13 J 9.6 J 12 J 22 J 36 J 13 J 8.2 J 6.9 J 34 J 24 J

5.2 UJ 3.0 UJ 6.4 UJ 2.5 UJ 4.0 UJ 3.2 UJ 3.9 UJ 2.8 U 2.4 UJ 2.1 UJ 2.2 UJ 2.3 UJ 3.4 UJ
2.1 U 2.1 U 2.2 U 2.2 U 2.1 U 2.2 U 2.1 U 2.9 UJ 2.1 U 2.1 U 2.2 U 2.2 U 2.0 U
2.1 U 2.1 U 2.2 U 2.2 U 2.1 U 2.2 U 2.1 U 3.0 J 2.1 U 2.1 U 2.2 U 2.2 U 2.0 U
2.8 J 2.1 U 2.2 U 2.2 U 1.3 J 1.1 J 2.1 U 2.2 U 2.1 U 2.1 U 2.2 U 2.2 U 2.0 U
2.1 U 2.1 U 2.2 U 2.2 U 2.2 J 2.1 J 2.0 J 3.6 2.1 U 2.1 U 2.2 U 2.2 U 2.0 U
2.1 U 2.1 U 2.2 U 2.2 U 2.1 U 2.2 UJ 2.1 U 7.0 UJ 2.1 U 2.1 U 2.2 U 2.2 U 2.0 U
5.5 UJ 3.7 UJ 4.5 UJ 3.5 UJ 2.1 U 5.8 UJ 10 J 5.6 U 6.0 UJ 2.1 U 2.2 U 2.2 U 2.0 U
2.7 J 1.6 J 1.7 J 2.2 U 7.2 3.4 2.1 U 3.8 2.1 U 2.1 U 2.2 U 2.2 U 2.0 U
4.2 UJ 2.3 UJ 4.1 UJ 2.7 UJ 13 J 4.6 UJ 2.9 UJ 4.7 UJ 2.2 UJ 2.1 U 2.2 UJ 2.2 U 2.0 UJ
2.1 U 2.1 U 2.2 U 2.2 U 2.1 U 2.2 U 2.1 U 2.2 U 2.1 U 2.1 U 2.2 U 2.2 U 2.0 U
7.7 UJ 4.5 UJ 5.1 UJ 7.7 UJ 13 J 11 UJ 4.9 UJ 6.5 U 3.6 UJ 3.7 UJ 5.4 UJ 2.8 UJ 3.2 UJ
1.6 J 2.1 U 1.5 J 1.4 J 6 J 2.2 J 2.1 U 3.1 J 2.1 U 1.1 J 2.2 U 2.2 U 2.0 U
2.1 U 2.1 U 2.2 U 2.2 U 2.1 U 2.2 U 2.1 U 2.2 U 2.1 UJ 2.1 UJ 2.2 UJ 2.2 UJ 2.0 UJ
3.2 UJ 2.1 U 2.2 UJ 3.8 UJ 17 J 6.1 UJ 2.8 UJ 3.5 U 2.1 UJ 2.1 UJ 2.2 UJ 2.2 UJ 2.0 UJ
1.7 J 1.8 J 1.1 J 2.8 J 7.1 J 4.1 J 2.1 UJ 1.6 J 1.2 J 2.1 UJ 1.1 J 2.2 UJ 2.0 UJ
2.1 U 2.1 U 2.2 U 2.2 UJ 2.1 UJ 2.2 UJ 2.1 U 2.2 U 2.1 UJ 2.1 UJ 2.2 UJ 2.2 UJ 2.0 UJ
2.1 UJ 2.1 U 2.2 U 2.2 UJ 2.1 UJ 2.5 UJ 2.1 U 2.2 U 2.1 U 2.1 U 2.2 U 2.2 U 2.0 U
2.1 UJ 2.1 U 2.2 UJ 2.2 UJ 2.1 UJ 2.2 UJ 2.1 U 2.2 UJ 2.1 UJ 2.1 U 2.2 U 2.2 U 2.0 U
2.1 UJ 2.1 U 2.2 UJ 2.2 UJ 2.1 U 2.2 UJ 2.1 U 2.2 U 2.1 UJ 2.1 U 2.2 U 2.2 U 2.0 U
2.1 U 2.1 U 2.2 U 2.2 U 2.1 U 2.2 U 2.1 U 2.2 U 2.1 UJ 2.1 UJ 2.2 UJ 2.2 UJ 2.0 UJ
2.1 UJ 2.1 U 2.2 U 2.2 U 2.1 U 2.2 U 2.1 U 2.2 U 2.1 UJ 2.1 UJ 2.2 UJ 2.2 UJ 2.0 UJ
2.1 U 2.1 U 2.2 U 2.2 U 2.1 U 2.2 U 2.1 U 2.2 U 1.3 J 2.1 U 2.2 U 2.2 U 2.0 U
2.1 UJ 2.1 U 2.2 U 2.2 U 2.1 U 2.2 U 2.1 U 2.2 UJ 2.1 UJ 2.1 UJ 2.2 UJ 2.2 UJ 2.0 UJ
2.1 UJ 2.1 UJ 2.2 UJ 2.2 UJ 2.1 UJ 2.2 UJ 2.1 UJ 2.2 UJ 2.1 UJ 2.1 UJ 2.2 UJ 2.2 UJ 2.0 UJ
2.1 UJ 2.1 U 2.2 UJ 2.2 U 2.1 U 2.2 U 2.1 U 2.2 UJ 2.1 UJ 2.1 U 2.2 U 2.2 U 2.0 U

6.0 3.4 4.3 4.2 67 13 12 15 2.5 1.1 1.1 -- --

2.5 1.8 2.8 2.8 1.5 1.9 5.2 2.1 0.98 0.88 1.6 0.52 7.9

PAL Exceedances are highlighted
(1) Total PAH results are the sum of detected concentrations.  Non-detect values were not included, as they were assumed to be zero for this summation

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank
FD - Field Duplicate

J - The concentration is an estimated quantity
mg/Kg - milligrams per Kilogram

mg/L - milligrams per Liter
PAL - Project Action Limit

R - The data are rejected as unusable
U - Analyte was analyzed for but not detected

ug/Kg - micrograms per Kilogram
ug/L - micrograms per Liter

UJ - The sample quantitation limit is an estimated quantity

Date:  10/12/2010 Page 2 of 2 Table chem res.xls [FISH]
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Figure 6-1. Chemical Interrelationship Between Total PAH Concentration and % Lipids for All Fish Species

Date:  10/12/2010 Page 1 of 1 PAHvsLipid Plot.xls[Plots]
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Figure 6-2. Chemical Interrelationship Between Total PAH Concentration and % Lipids for Bullheads Only

Date:  10/12/2010 Page 1 of 1 PAHvsLipid Plot.xls[Plots]
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APPENDIX A

Photographs from the Site Investigation



1

Photo 1.  Sediment sampling location SED-01

Photo 2.  View of phragmites wetland where SED-02 was collected.

SED-01

SED-02



2

Photo 3.  Sediment sampling location SED-03

Photo 4.  Sediment sampling location SED-05

SED-03

SED-05



3

Photo 5.  SED-06 (stake at lower right) and general vicinity of SED-07 in B&M Pond.

Photo 6.  General vicinity of SED-08.

SED-07

SED-06

SED-08



4

Photo 7.  Sediment sampling location SED-09

Photo 8.  The West Middlesex Canal in the vicinity of SED-10.

SED-09



5

Photo 9.  Sediment sampling location SED-10.

Photo 10.  The West Middlesex Canal east of the culvert near SED-11.

Culvert

SED-10



6

Photo 11.  Sediment sampling location SED-11.

Photo 12.  Sediment sampling location SED-12

SED-11

SED-12



7

Photo 13.  Sediment sampling location SED-13.

Photo 14.  Sediment sampling location SED-14.

SED-14

SED-13



8

Photo 15.  Sediment sampling location SED-15, showing old stake and new location
moved approx. 15 ft into wetland since ground was dry at old stake.

Photo 16.  Sediment sampling location SED-17.

SED-15

SED-17



9

Photo 17.  Sediment sampling location SED-18

Photo 18.  Sediment sampling location SED-19.

SED-18

SED-19



10

Photo 19.  Sediment sampling location SED-20.

Photo 20.  In canoe on Round Pond, showing vicinity of SED-21 & SED-22.

SED-22

SED-21

SED-20



11

Photo 21.  Richardson Pond from Pond Street near Shaffer Landfill.

Photo 22.  B&M Pond from Pond Street.



APPENDIX B

Sediment Sample Location GPS Coordinates



Iron Horse Park OU4 Sediment Sampling GPS Coordinates

Datum: WGS 84
GPS Coordinate

Location degree minute second
SED-01 42 34 48.4

71 14 29.2
SED-02 42 34 56.5

71 14 33.9
SED-03 42 34 45

71 14 19.2
SED-04 42 34 52.5

71 14 25.8
SED-05 42 35 12

71 15 21.8
SED-06 42 35 13.9

71 15 16.8
SED-07 42 35 15.7

71 15 23.4
SED-08 42 35 9.1

71 15 28.1
SED-09 42 35 18.9

71 15 31.6
SED-10 42 35 18.4

71 15 43.3
SED-11 42 35 13.5

71 15 54.4
SED-12 42 35 11.7

71 16 9.8
SED-13 42 35 15.3

71 15 12.5
SED-14 42 35 14.3

71 15 9.8
SED-15 42 35 6.5

71 14 51.7
SED-16 42 35 16.8

71 14 44.4
SED-17 42 34 46.5

71 15 58.2
SED-18 42 34 52.6

71 15 48.8
SED-19 42 34 55.6

71 15 48.9
SED-20 42 34 59.9

71 15 47.3
SED-21 42 36 4.6

71 14 1.9
SED-22 42 36 8.1

71 14 0.2
SED-23 42 36 12.1

71 14 0.1



APPENDIX C

Field Sampling Documentation
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SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 

ProJect#: 036200100.0058.00003 Date: q(rLf I ~tf 
Sample Location ID: SEt>-ol Time: &:t: 2b 

Sample#: Df) ~{q'1 Weather: 1'V7~'" c(~ 
Samplers: N.~$A"\. "p. ~V\Il~ S/e,-ao ,~, ~4 

J ~s~. 

Sample Information: 
Sample Depth: O.,.ft:, ,'"" . Sampling Device: 

&fc.~ "P~ Water Depth: ( ... z.. 1
0

". 

Distance from Shore: ""3 ,n . GPS Location: 

Approx. Flow Rate: O.S fff~G £.f21' 3t.f-· 4!. tf- , i ( • 1 tf ' 24:f. 'Z.. 
Field Decon: ~ No Sample Type: (§P' Composite 

"- Dedicated 

Munsell Color: 11C;/l.f ~ V# likt SAAPl. ~ ~Md 
Sample Description: \l I 

~O~1l; ,.~ 'If2.. "3/2- ~t: ~~ 
Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) f - fr. .. 

Sr1iJII ~~/N°M ~ ~ ~,~ ..,s.< ./o~ ~ • 

/. . 'tJ~,,-

11. v olb, v 
0 

7NVt.flL ~/&u<-J ,~ ~ bnok.. 

~~CAA"'W\ oW . 
Sample Comments/Description: 

1 \ f) ,..eM !t'\.~ . C A.-~ ~:p t.t. ~'"'"ri~hA-) ~ fJ.t> 
" . . , " .. 

~ ....... '11 •• , 

fiMtO~'.Atd/~ 
. ----

55. s" ;t. 

II 

,i4" 



SEDIMENT SAMPLING FIELD DATA SHEET 
~F=================================================================~ 

Project Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 

Project #: 036200100.0058.00003 Date: 

Sample Location ID: S~D-bL. Time: r5~ O~ 
Sample#: D () ~ z. () () Weather: ~'" ~ "( , "'- "'II..- ., 6 "j 

N· tt~J.M.c,~ r P. t)OMl?",~~Ic,; Dl~ ~ll..fV) Samplers: 

Sample Information: 
Sample Depth: {j ~ l" ;;,... Sampling Device: ~ 

Water Depth: a.f ,.""ck...v.> ~ 
Distance from Shore: l'\ 0 S "'-Ov-e ~ ~ Location: f\A +-~~ J "t.-fI..h ...... "S 

n----Ap-p-ro-x-. F-IO-W-R-at-e-i: I--":"~"'::;"""".-.:::.«---"-........,.;'---,t( ~~ Cft.. """c.u-{ ~ ~ u... ... 1Z..fZ.-~4# 

Field Decon: ~ .; No 

Dedicated 

Sample. Type: C0 Composite 

Munsell Color: 1.. . C; ..., -Sf "2.. ~ etM~ c,t1l.c.f ,.... ~w""' 
Sample Description: 

Other physical characteristics of water body at sample location: 
(Water color. turbidity. odor. presence of sheens. dead\Stressed vegetation) 

v-Ju-.-kA "",I\"i & ~ 1 ~ I 5t,... • "". vo l tV' 

M M; k~ Ott:" II( 'IJ \-1M- - S~ f U- LAI( {tek Ii ... 
\~,~ ,.t rk~,,,,,"k<. wtf-llt-V~. 
{~tltt>CIA"M ~~ 

Sample Comments/Description: • 
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SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park aU-4 Superfund Site 

Date(s): 

ProJect#: 036200100.0058;00003 Date: ~ ( I '-1-/ ()t.{ 
Sample Location ID: . SEb ... O~ Time: I PIt> 

Sample#: .,X)~ Z-ol Weattter: ~~'1 I t-tqL..~6~ 
Samplers: ., N. ~~'$~/p. 

p~~ 

Sample Information: 
Sample Depth: 0,,, .,..".... Sampling Device: 

€0~N'-~~~ Water Depth: I"Z- ~r. 
Distance from Shore: .t, f-r. GPS Location: 

' . 
~ .... A4 '--.f*-e-' . . ,. 

Approx. Flow Rate: 0' rJ)~') , . (~ ___ bc(...-a'\ 

Field Decon: ",-Y~ 
I 

Sample Type: CGra~ Composite No -
Dedicated 

Munsell Color: to 'itt... "VIZ. ,,~ AMI'. "I')N~ 
Sample Description: . '7;("" ~ frc.-t..·· ~,~ ~ .......... .J . . 

" (lA\'fI.) • ' . ' .. . '. 

Other physical characteristics of water body at sample location: , 

(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

. It { 0 t-. of' (1olLh~ .f' r ~':" '. . , 
'N~ \...; 'fii~'" ' V\~i ~ ,(t"k1 (C; b ;t\c.kf~ . 

• .. ,. 

Col-V\- - ~ t1'NV\ 
, ... " 
. . ~ . 

Sample Comments/Description: 
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".,,,., Ie ,')0\.1) ~ f'H ~Ul"'~ r"'Jr,t.eW\ • b~ ~f~ ~r fW..t-L 
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.' . ' 

MI'~1\.tM ~~ ..A--t.AA/~ 
~ .......... ~:.. .. 
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SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 

ProJect#: 036200100.0058.00003 Date: 'Il'll~'f 
Sample Location ID: .5~n ... ()lf. Time: 13/0 

Sample#: DOS1...oi Weather: 
.. 

Samplers: .~.,J .. .". OI'JtN\. wn. A1 ~l(, · C(~ 

r ., 
O,~ 

( 

Sample Information: 
Sample Depth: .'Ia~.M,( 1... ... 11 '-" Sampling Device: uk.~· DI'-t ~ 

Water Depth: i ... 1..-' 
Distance from Shore: q. ... /O ' GPS Location: +~o S q.:- SJ.., ....... 

Approx. Flow Rate: b -n' I q,'" )., 0 & 
Field Decon: (v9 No Sample Type: ' a Composite 

1\- ~~ 
, 

,-,1 Dedicated ':\ 

Munsell Color: 2 .'5 ""f ';/"r VQ."-1 ~~. A_d . . -"I"~l 
:., .. ~ 

Sample Description: 7t •

'

+ ~ f7~ ~-J .. 
";; ~ . ,~~ .r >hn~ 

Other physical characteristics of water body at sample location: 
(Water Color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

W"L,..~.u 5,w;.ll s.A"q/c)r;;,. ,;iL ' 
~ ~I'~ "'''1>.1 ~(~ i~J!ij~ ~~~'/', ., 
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SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 

ProJect#: 0362001 00.0058~00OO3 Date: q(llJlb~ 
Sample Location 10: ';bh-Ot) (S) TIme: \2DO 

Sample#: 'OoS'lo~ Weather: W~( ..... 
.mplers: ,»")),,\ >J t\ . • b)Je&i (t. 

~ "~lo. 

Sample Inf~rmatlon: 
Sampte Depth: 4 -, j 1'\( k,t.s Sampling Device: 

~ 1>~ Water Depth: :3 te~ 
Distance from Shore: S -feet GPS Location: 

\ ~II 8.1 
'55' I " 1I 

Approx.Flow Rate: 0 Lt2° ) 2.. D ,I It;; 
...... 

Field Decon: rfiY No 'Sample Type: ~ Composite 

Dedicated 

Munsell Color: 5'( l.r:> 2 brAe/<. 
Sam pi, Description: 414- ~ . fi LA .J ., '" ..V'tVt1 M ..... -, 

~ S"'~ ..... vP~ 
Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

S~ I" t'~ 

V~ S\~\\~ ,-../ I f-001-
s~eef)~ 

Od\)fS - :; v \ fl J e I hj d (0 C.- I" b u" 
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\ 

Sample Comments/Description: 
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SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU'" Superfund Site 

Date(s): 

ProJect#: 036200100.0058~OOOO3 Date: q 11'5/0 t.f 
Sample Location ID: C; 6--'\) .. 0 f- Time: "~2--0 

Sample#: noc;-z-O'5 Weather: ~'I""""~ 
Samplers: N.~/p.~~s~· ~'1 ,-I~"F-

Sample Information: 
Sample Depth: 0 ..... ~ ,"', Sampling Device: 

~e~M'-- 1:W~ Water Depth: 1..1 f4-. 
Distance from Shore: £{ fr GPS Location: 

0, " 0 -' 0" 
Approx.· Flow Rate: () Y2 3S lS,~ 71 16 rL\~ 

Field Decon: 

~. No Sample Type: ~. Composite 

- Dedicated 

Munsell Color: 1.,...~"" "t If.... vt-h1.ttM,ce ,. • .A'l H ~h tAvwvt 
VII"' """1 

Sample Description: S"'""-' ,nk~, .... 'i" I r , , 
, 

'\.~ ~r(A~'" Vb"~ I C?h~ , ~G-6yt'\t: 

Other physical characteristics' of water body at sample location: 
(Water color, tumidity, odor" presence ot-sh~ens, dead\stressed vegetation) 

~.;. Vy\~ h '~,.u ·f, ~~I"""~ 
',' }\o \tfs"'~ 4~c; 
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Sample Comments/Description: 
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SEDIMENT SAMPLING FIELD DATA SHEET 
'. ~ 

Project Name: Iron Horse Park O~KP~rf!Jnd Site 

Date(s}: 

ProJect#: 036200'-ibo.OO58.00003 Date: q/IS/D'-r 
Sample Location ID: 5£..1)- 0 T- Time: 130 0 

Sample#: 1) Q '> 'lo 1.1 Weather: blue sk it', 
. Samplers: rD! U H 

.... 

Sample Information: " 
:' ;.~ , 

Sample Depth: Lf-(, (""~5 
;.', 

:·,~tl".pllng Device: £kMr~ 
·i. 

1· ') -teet 
- .. 

~ Water Depth: 
'. , T 60 {eet Dlstance.from Shore: GPS Location: 

, .-" 1\ 0 ~ , '/ 

0 
0 

"){; -15.1 ,~~ 2..S,l[ Approx. Flow Rate: Ljl 

Field Decon: ® No Sample Type: ~ Composite . 
Dedicated 

Munsell Color: (0 'i~ -z..( t ~(tltK , ·LLI, 
Sample Description: ~q.\- ~ ~" ~~. <;~t !.'~ ,ft·t.-v- ~pt --;nT'(0' 

sf,·~ qv~'(.4 -

Other physical characteristics of water body at sclmple location; . ~ _"!" 

(Water c::ol()r, turbidity, odor, presence of sheens, dead\stressed vegetation, 
. i.~-

5~,~(>J (olo,.--. ' ,- , . 
>, t . , """,,--.~. 

- - .,>" 

So"'e -Shffl\ S 

~ 
'.j 1\0 bJu'--

.~ 

Sample Comments/Description: " 

.• 
/l{b(s;fkM ~k1 .,.,M.-e;..d I ~ 

.$ 71. / /. 

f(D~'~ w' 0.0 ?PYlA )s()~~ ~ 

.'" 
'. 



" 
., 

SEDIMENT SAMPLING FIELD DATA SHEET ..•. ~ .. 

Project Name: Iron Horse Park OU-4 Superfund Site 
'\ii __ ..... ;.;;;. ... "., 

Date(s): 

ProJect#: 036200100.0058.00003 Date: q I [r) I () "1 
Sample Location 10: S 'b" De Time: '1 ;15 

Sample#: 1)0'51-0 7 Weather: (ool \ 6\ lie Sltit"s 
Samplers: PI), ,U Ji 

Sample Information: .'~, 

Sample Depth: q.', '''(~~ "" ...• . t:. ,- . ,. 
Sampllng Device: ~.~ 

2. S' "e~ 
.... -

Water Depth: 77 
Distance from Shore: n I '" ~.vH,.1I\lI GPS Location: ~ - /p e A lJ J 

Approx. Flow Rate: _P' ... - . 1;. ~ rt'. j f 
.-

FielctDee y' No Sample Type: ~ Composite 

- r- Dedicated 

Munsell Color,: 10 YtI?. ~J hfAd:-
Sample Description: C;il.f ~ v. ~N ~,.,,.), ~ f~ ~I I,'.f.:ftt fA&4A ~ 

l€lAvt,( .y -/VJr~<; ,.~~ .. I S"~A 

other physical characteristics of water body at sample locatlo~~; 
. 

.", 

(Water color, turbidity, odor, presen~ of sheens, dead\stressed vege'o.fl) < 

steil'-'~ - loro\JI\ ("~ \ u,. .::" 

';Op\e 6,heer\ s 
f; I ( ~ f. -Iz,..,,,, ~ c..J~"e ( OVf! r - . d vc.k-We<-Gt ... 

f,D""t. ~ec:J t"l~~ 
(?i 'j c.. e 0 r'\ 

bo~'" 

Sample CommentslDescriptlon: 

.GV~ ~~~~t- ... ~ 
MfJ\l,fwv Mt.ffA NA~rY1 ~~ .~ Sl~. v"S'''' - 'ft- 3s./f' -

Jtt).S ';. 1" 15.l.I~ft, 

. 
1~C>hvtfvt~ ,fID~~ /' 0·0 ff~ ~ 



SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 

ProJect#: 0362001 00.OO58~OOOO3 Date: 0( 1 , f4> 1 bt.{ 
Sample Location ID: ~€\) -C>~ Time: 5:t./O 

Sample#: l/O~2-O'iS Weather: <: 1 "",,l '1 J 

Samplers: ~. 17t1\M-'tow VV S~·..\-- N· k.t~ '" "D ... ~ 
~ 

Sample Information: 
Sample Depth: (J - ftJ ,'"". Sampling Device: 

fd~ D-e~ Water Depth: Z-ff. 
Distance from Shore: '5 .P+. GPS Location: y.r ~ ':1"'/1/, ,q? 

Approx. Flow Rate: 0 ,I' IS· 3/. L.-.. 
Field Decon( 

/' 

Y~ Sample Type: /i3rab .,) Composite No 

Dedicated 

Munsell Color: '2.s'f ~('2- V tN'fIJ cUvt Ie ~vAl.:'; '~h \PY1iWV\ 
Sample Description: ., n /-~ V, f7i.u, ~ ~.J. . $fW\,! /1~ ~.-;1 

gh~~ 
Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\Stressed vegetation) 

S~~) wlvk.1.-
V\4"~I'l In, ... \ f+, 
"'~ ~t.,~~ ~tt~ 
A.- ~ 0 '" of oV'tl'(,.....I...~,~ t.?CI\A<; l-

o'-I~}v.t" b" J ~~ s~ .... y.l~ ~Ai~""t 
~~ s"",~l (~ r ,'(c(.. ~l1~~ to~ 

Sample Comments/Description: 

~~.t b~\ ....... • • 
S~""' tM... \'\.- IV\. JA.A.~ 

? t t) ~ 2.~ fr~ 
(#) '~Oh~1~~ 

JtM~~ ~N\ ~,~ 

q~ ~ I 'I. 



SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 

ProJect#: 0362001 00.0058~00003 Date: ~ I'b/f)t/; 
Sample Location 10: ~~'I)-IO Time: q:;'O 

Sample#: \/oS"Zb' Weather: ~~. 
Samplers: p. f)wJ __ .... ~ 1:1'. N. M~/~ .70·S 

I J/oliMSM 
Sample Information: 

Sample Depth: 0, ft, rV\· Sampling Device: 
U(cIM~ 'tred~ Water Depth: ~.t.t-

Distance from Shore: ~A{ Pi' GPS Location: Lf'.,O 3,5" '6.., ...... 
Approx. Flow Rate: L O.~ P.ff'?<4 ~ ""- 16· t.f 3. 3 --

Field Decon: ~ No Sample Type: ~ Composite 

Dedicated 

Munsell Color: I 0 \.[ (2. ~t2.. ~ ~t'- ~(4'" fr::,;J1I'1I w """ 
Sample Description: ~,,'l..r e---.d.. ~M ~ ~ .. J.' ~ ~ ~t 

COM-~ ~ # (~~.J$h~ I 

li/'t'U-

Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

Cftl\-..t~ ...,~ 
\J\4!;;~""x.,... 2-~~. . ' 
?V-~w-eY~ A.1ftfl-h l.. ~ ~ r-. h",- C (t'/~ f.ulr) 
'?fIw-'- C~ -J~ ~~~ ort''YI1A.-l'h~~1 

fhw.;.vJ ~5' 
Sample Comments/Description: .. ' 

~A i Iv\....( ~-r ,""- \-:JCAN\ OS k. p..A) ~ ~~ 
. 

.J-- \' "'- ;) pV\ 

Y\1) ~I~ - 2.0 PI:> v\-o IvO ,;;0 httfrt LuJl.. 

~r;hvv ~.~~ 
~-.--------~-.- - ..... _- .-: .... -.-.~ 

q~.t{ 'I. 



SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Datejs): 

ProJect#: 0362001 00.OO58~OOOO3 Date: ~\\{,(oc.f 
Sample Location ID: ~~\)~ l \ TIme: 10: ~J5 

Sample#: bOS"Z.l '0 Weather: ~ f" ,,....rc,t;' F-
Samplers: l/.~~~ tJ. \.1"", ... 1.1 Jlttl!!.A,. "'-1" .... "- --v , 

\ 

Sample Information: "r- ~ l.., 
Sample Depth: ~~ 1'1 l- I Sampling Device: 

~"Prl~ Vr7 ....... ,...,.. 

Water Depth: 2F5-3J:;~ ~ 
Distance from Shore: (p .f4-. GPS Location: -1l6 I~ , ~lr. L{ " 

0 ' I, Approx. Flow Rate: Lf1-- '3 1~.C; 
Field Decon: fa;> No Sample Type: ~ Composite -

Dedicated 

Munsell Color: -(.S'(~ ?(-z- ~~~ "'~ 
Sample Description: 7t't~ I.~.~ (A)tV'-s-e.~~ '. 

~c:a~" " 
Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\Stressed vegetation) 

cJ...».. C~ VVU"" 1''' ~ . ~ VV"~ w..v~ c.c.. 
~~ 4tzA-t4--hf,\.-

l\O S~V\ 
1\0 t/cLov 

Sample Comments/Description: 

1'\ 'D .JV--O- r1 'Y'J? 1 . 'Z- ,(e, l' r IV-o a.< 1'~Oft:,Uht ~ 

. 
~~ ~~~ 
... -" -" 

15~.\ 'I. 



SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Dat~(tS): 

ProJect#: 0362001 00.0058~OOO03 Date: elf (I "10 t[ 
Ii .... , Sample Loc,atlon ID: ~~~ .... tZ,. Time: 12:. OD 

Sample#: po ~Z.ll Weather: Cl~L1' 
Samplers: p.\/PVv\ ~WS~· /~ {....-, M(l~ (.,O"'~ - 'l ".~ 

o ,-CANt ... ,-~ 
Sample Information: 

Sample Depth: ~-t.t ',~ Sampling Device: ~ ~~ 
Water Depth: q --( D t'....,· 

Distance from Shore: to ~.I- GPS Location: ttz 0 
; ,., \1·1 I' 

Approx. Flow Rate: 0 -, I' Ul ~.<6 " . 
Field Decon: C5/ Sample Type: C Grab :;) Composite No 

Dedicated 

iMun~ell Color: 'Z-.S'l' z.,.c:s , (Pl~ 
Sample Description: S\·\.f pJAJ..- ~t- ~L 4 , ~ "?ow-(.. \I. ~c;;.~. 

'I~ t.-O~' S~ • ~ CD,h~ ... l~ 
. Other physical characteristics of water body at sample location: 

(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

~L~~~ 
S , ~~ "'" c:; 

{. ,. V"- ~ck r·.--L~ 
~~ CtA..-Yt.:J "'" ~ ~ L 

V"2;;~;rr:h1 - (, ,~~ 
~f'~ Wf..-+e-t--

Sample Comments/Description: 

?\~~~ . - 0.1 ff~ ~ ,~'~he-hr~ -
M,,\~h.vu ~~~ 

9' ---,-
Ob5i. 



SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU04 Superfund Site 

Date(s): 

ProJect#: 0362001 00.0058~00003 Date: tl}z.o I b4-
Sample Location 10: <;'~1>- ,2, .. Time: 10 :60 

Sample#: DoSZ It Weather: ottM 5~ V, 
Samplers: P. '\>Ml-J ttwe:,tt-\' ! ~, S~~~ 3tAn1V"J l "1t:)°F 

" 

Sample Information: 

,"" 
Sample Depth: O-t? 

, 
Sampling Device: IY\ 

.~ ~dAP 
Water Depth: Z .. ~ "Y' - Z1 

Distance from Shore: Nt" Avol ,~bf.t., GPS Location: 
~ h>dftloJ 

Approx. Flow Rate: D" , ~";;;--... 

Field Decon: 

~ No Sample Type: /'Grab~ Composite 
\'-

, Dedicated 

Munsell Color: 't,S ..., 3" ~ ~ I'. ~""4 
Sample Description: ~t' \ -t • ~ "'tf\I. ~,."..;.. ~~ ~-;.. 

~~.'-4c.. ,". -~. 

Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

c;;ht~J v\A.:!-f/Z, 

N\t,\A ~ 
C4Lf~'{s 
~Lt /n~smfc-. . 
~"~ ~ rn'b~Uf btb{O,u..,l 

Sample Comments/Description: 

'PIt> J~)'~ ". ~.() pp~ ~ t;; tI ""'-hr ~ 
In.:-~'' .", .... , ?-,) 

Mi>' ~ JV-t..J-t.\ ~,~-
~ ~tA-M-~f-~ II ,2. 'I. 

,fAA Y\~ '2-~ ,,~ V -1"' t-, "', 
t./Z" -3( It;;. 5 

" if ., I~' {2. {" 



SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park au"" Superfund Site 

Date(s): 

ProJect#: 036200100.0058.00003 Date: "';'2.0- 0,", 

Sample Location 10: 5eb-I\.{ nme: \~:20 
Sample#: 1:X)'SZ\3 Weather: {, \ t,er .. \4; 1< , 

Samplers: ~. bQ ... l,r"",dt\ } R. ~h\lt...,,.\tfl'- ~V 1\ ""\ ..., <" r:; 
J 

Sample Information: 
Sample Depth: b 'I\C ht " Sampling Device: 

6 ~.,."" Water Depth: Ib i "tht~ 
Distance from Shore: N(A ",4t1 GPS Location: 

~ k::d~ 
Approx. Flow Rate: 0 ~ 

Field Decon: e No Sample Type: (tY. Composite 

Dedicated 

Munsell Color: "7... ~..., 'II~ V~ ~¥-~~r<.k ~ 
Sample Description: ?'.,.... . (,'-r.f1t 'teWf n~ ~. 

r~""'~ f'O'Ok 
Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

v;~,b.\,~ ,,-,1... ferl- low +urL\J,~ [i ."\\\1' DI'":C it!. -\ 

Ylu 0 J Ir- (r..n~\, " ,fc;"" ~ 
1'\\1 shetl\ §. ,n ~rkl~ ~r-,t'I'hI~f 

{u\.,r- ~ \ \,"'+ ~tll '" i '" 
Sample Comments/Description: 

~ Stb" \" ~W~"~ 
. 

,~w..f1t~ tAH ...... ~ \I\D M~I~'-tj $ 0.6 ("flV\ t).fl 

IS. ') ..... '" s,"te J~ 

fVJI\~ ~ 
~,~ 

G~~~ qt, ~ 'I. 
if,l. ~ I l<f.:S'· 

" .,,- IS' 4.~ 



.. 
SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 

ProJect#: 0362001 00.0058~00003 Date: CfII7/IJ "I 
, Sample Location ID: 5~JJ"IS Time: IJ :,s-r 

Sample#: 00 ~Z lLl- weat~1f 
Samplers: SN~ LAo,., (Jtnn 

r r 
Sample Information: 

\ 
Sample Depth: ('1' of,), ~ ,.. Sampling Device: 

.':', 
, Watet Dtpth: ~u~lL.o X: 

,. 
~;-hl~f\ 

Distance from Sh'ore; \ ::S0:",0' GPS Location:' . • (~ APprox. Flow Rat.: ' ' 0 tvDT .Jc~'" ~t9w-Pile.)., 'V''''J 
Flelct Decon: c9 No . Sample Type: ® Composite 

Dedicated €~ Yc 
Munsell Color: f t)\,,,~ ,Z/2- ,~~k:. "'nw,,", 
Sample Description: 9 or·t\~ ~.. ..~. i ~.p,~ ~ CtJMc;. L ~ ....... .J. 

\ . :', ...... ) " \,.-It... . -
~.ft. ~'S .Jf' ~~. ~ 

Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

~"uI / 8:.Ioj:"" ~ oN" cI,t<.tL.-- I ~pe. · -,. /f1!J)lf. J./ 
~ £,tt*l,.:.J ~ ...... Jil"\1~ 

Sample Comments/Description: 

~l~ I'J.-l"--J..,~ '1)- ~. to{ {'r~ ()..A ;SO~~ 

~'"4~ f'AJ.-~ M';'~ .• ,. r .' {ffs ",J .. ~t,W\ ~~ 
" " . ~ ~\1< v,~ir 

to • 

q~ .I 
. 

I " /- "I'}' ~~ ".( 
, C> , ~l "1 ,. 

"- ,I Itf . 
.!. I ... 

,~ 



SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Date s): 

Project #: 036200100"0058~00003 Date: 

Sample Location 10: Time: . : ~ '" 

Sam Ie Information: .6 
t .,. 

Sample Depth: 0 - ~ (t\e"'. Sampling Device: ~ ,.,~ ~ . 
V'!J1!erDept~.:. 1,-.t; ft" ~ ~~ 

Distance from SIi6re:· 6" 0 'I t'f ~ 1\.1 ~ - .:; t:.e 

.~;'\jl /t ___ Ap_p_r_ox=" -::FI-:-ow ___ R-at-e:t-:::::=::::;:::-O-----1f"""=:::=====--~-_=_..I.....1r--~. ~::::::::==::----------il 
Field Decon: No Sample Type: ~ Composite 

Munsell Color: 

Sample Description: 

Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

'PIt) ~. 
. ."Z PI''''' 

OA '~O~· ~""'" 

U"'I'~L. .... ~kA,,; 
I~~. 

'tb.7/: 
~/~ 

~t.<y ~ 
~.e'" 

~< l.~~ 
.......... .. 

'-t 1.. • 15 ."Z.1 ' 
". 14.i't' 

IV~ ~~ ,\(t%{,,, I 

(. 



SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Oate(s): 
J ............... ------pr-oJ-ec-t-#:.,.-o3-6-2o-o-1o-o-.o-o5-6,~-OO-O-03------""'o-a-te-: ---q,-,-~-{O-I"""'!"'"c.J.-----1I .. 

Sample Location 10: ~ '1> - ,., TIme: J tf: 50 

Sample Information: 
Sample Depth: O ... !>,.. V\ • 

Water Depth: ft 
Distance from Shore: Lf f+ 

Approx. Flow Rate: 0 
Field Decon: @ No 

Dedicated 

Sampling Device: 

GPS Location: 

Sample Type: 

Munsell Color: I 0 '{ fl- Z--{ r I? r ~ 

CGrab":) Composite 

Sample Description: Sf f+-. ~ .. ..:" ::.~ ~ \t~ e-o ()o..A ~ ~ S- --'-',. . , 
)~'''' ~tt~ • ~~ U~ bt~,\- c;~~ .. 

Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\Stressed vegetation) 

~,'h{ ~'~ f-f· . 
V\A> ~"'M~+ ~"'- . 
~~ J. tololt:t(~'1 ~ St-otA.Vl~ ItlU~ 

.~'" f\- W~ 
Sample Comments/Description: 

}.u~v-V\ ~ -t IDdAf I:"" -ttu.. ~ 
~ ~ V\. ,'" y.,{. >eA.AIIA rt<-

f" D ,-e~l"~ - ~. ~ J'PtM. 

~,~~ ~ ,-.eA-"",~ -

~(.'; 'I. 



SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park 00-4 Superfund Site 

Date(s): 

Project #: 036200100.0058~00003 

Sample Location 10: 

Date: q / I ,,1 () if 

7)0 C) Z , .., Weather: I) v(/' t:-M ; 
I~--------------+-~~--~~~------------~ 

Sample#: 

Samplers: N.~etMc;~. I p. ~'~ 

Sample Information: 

Sample Depth: ~ ~ ~.; ""- Sampling Device: 

Water Depth: 

Distance from Shore: • Y; f +- GPS Location: 

Approx. Flow Rate: O' 
Field Decon: Vve';") No 

(~edicated 
Sample Type: 

Munsell Color: 

Other physical characteristics of water body at sample location: 

~ .~q." 5~ • .& ~ 

7(" 15 - • foB.' -. 

(W." color, turbidity, odor, presence of sheens, dead\stressed vegetation) '. 

~~,~~ VV~'4· lihf'f..t ~~i ....... ''"-1 
C ("'-Y1"hl r 2- - ~ fI-

Composite 

V\o ~~. y\O ~~~1s'~ ~t~""L \1"1"1' 

~rbloq"~J -S~'"'~ 
~ fJMv 

II Sample Comments/Description: I"" I?~ 1(" 

~~~.Ai~ ~p 

~~ Vl- '?~" L.c-

--p (D N.AA (~~ Cf . t.( r 1'11\1\ 

. M.O'4?~ 1I..uo ..... " ..... 

qq"~./. 
-, - '-



.1 

SEDIMENT SAMPLING FIELD DATA SHEET 

ProJect Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 

I 

. " ProJect#: 0362001 00,OO58~00003 Date: ~ If {" / Ot/ 
Sample Location ID: ~~b' It:} Time: 1'5~o() " 

Sample#: l)05UQ' Weather: l\A~r IV-t", ~.,'1 
Samplers: N.I·1A.4MCIM/ P. rI\J 1'.5" F 

~.~W~~· 
Sample Information: 

Sample Depth: (),-~,~~ Sampling Device: 

~~ Water Depth: 1.15 ff-

\". 

Distance from Shore: ~14- GPS Location: '-/2,. ,,,, 0'"& .. " II 
: Approx. Flow Rate: O."-f}/~G '"1 I· 15' 41.1'" , ~" 

Field Decon: &~ No Sample Type: ~ Composite 

Dedicated 

Munsell Color: 'l.e:; '1 ~ r ' ~ b.v~~~ , . 

Sample Description: .fi~~ C-OA.f~ .~" ~~l~ " .. 
.,;.-t. 

Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

?-II[~f"l\A ~ ~-
bt.At V\ ~". 

"-0 rw..t-\.:)$: ~M?-ft"-
fh, t;lM> ~ 10 "" () of 0 V 

~s. 
Sample CommentslDescriptlon: 

~pL\ ,~ '~c;t \A.f~ h"f'-~ vf M~ p~"~ M.U--. 
) • 

• 

"It) ~ J.wl~ .. 5lF}'lWl M ~b"",~ ~ 
.' 

MJJ\~ ~ ~,~ r ,t.q "I. 
. -

.'~ .111 >' 

i." , 

'" 
. ~. I . .. 



.. 

SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 

Project #: 036200100.0058.00003 

Sample Location ID: 

Sample#: 

Samplers: 

Sample Information: 

Sample Depth: 0 - t.i ,"". 
Water Depth: ftJ ~ r 2. ,'" • 

Distance from Shore: ~ ~ 4 # 
Approx. Flow Rate: 0 ,.5" #' I~ 

Field Decon: V ~ No 
r-

Dedicated 

Sampling Device: 

GPS Location: 

Sample Type: 

Munsell Color: 7... t; 'f 'Z .. S ( t bl A.dC_ 

Date: 

Time: ftp.JD 
Weather: 

(-{;~ Composite . -

Sample Description: ,"5l1f ~ \I.. ft~ ~. (,"tttt tDMt;L ~~ 

~~~ 
Other physical characteristics of water body at sample location: 
(Water color, turbidity, odor, presence of sheens, dead\stressed vegetation) 

~I'~,) .~ 
~~I ," 

GttM.\· fv] ~ ~ ,~V\,~ 

S~ 

Sample Comments/Description: 

'\)\l) N-,J...i~ - ". ~ ff~ ~ 
, , 



..... 

SEDIMENT DATA SHEET 
f " 

IIPrl'l,IAB Name: Iron Horse Park OU-4 Superfund Site:, . '.,~. 

Project #: 036200100.0058.00003 

Sample Location 10: 

Sample#: 

- Sample Depth: '-\ i,,~ e 5 - Sampling Device: 
Ir---------------+-----~~----~ 

- Water Depth: \ (t ~t 
- Distance from Shore: :'0 ~et - GPS Location: t..ft ?~' 

., I Approx. Flow Rate: 

Field DA~.~nlll' No Sample Type: 

IIMlllr'I~AII Color: -, • ") '( R 
IISslrnnlA Description: 

i 

.J " 

Iltw.atAr color, turbidity, odor, presence of sheens, dead\Stressed vegetation) \C. 

LO II) r - 5tt1\~J' , ". 
T \i d~ \ J \ ~ - M "y\ (j l \ k~-l e. N v 5, t-.. ('( "'-

\/1' <; \ b, ) \ ~ L -~ -Feet Nv de6 0 Vfjfi+,'o..., 

~e J I "" t'ttt- - ~ ) \ jfJ .5, v)fvr- l) J 0 r 

SNvlfLt vtNtf ~ /-' 

-f:,;~ % cM~t4-ul 
, VJ (,t.e ~ fWGrh,.vtt ~ ~ ) 

"'1<6.1 1'0 I 

-
'~, , 

'f<~;> ' 



~ 

SEDIMENT SAMPLING FIELD DATA SHEET 

Project Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 0' :.i' 
" .. '" ". Project #: 036200100.0058~00003 Date: C, \ ~ ~ 0 '1 

Sample Location 10: .s e.d - L 2. Time: ) 5' lt5" 
1J--____ s_a_mp_le_#_:J--_1)¥-0-rs_'2-;..,:;-z..-r-\~ _____ __1Weather: ""~ " 1 O·~ .. 

Samplers: -;':)) / N/-I- ~~ , 1'l>-~ 
f 

Sample Information: 

<"' .... '. 
Sample Depth: t.i; 1\ c hI' s 

'; ~: :{, 
:~"."f '. Water Depth: 2, L t,; 
~,;i~~~ 

Sampling Device: r-- k 
t= "'t C ~ 

';¥j:!r,f;i .. '.. Distance from Shore: .e; (: f e 1 
~.::,.II----Ap-p-ro-x-. F-I-ow-Ra-t-e .... : ---0="-.;....;..----1 

GPS Location: 
(,). I! 

3·' b I' /..(L b ,,/',. 

Field Decon:~. No 

Dedicated 

Sample Type: 

Munsell, Color: 

Other physical characteristics of water body at sample location: 
(Water color. turbidity. odor. presence,of sheens. ,d~9\stressed vegetation) 

W ~ fer ("'c ( D / - Y"I " "0 rI) s-ir.-,>,;; d . 
/' J.. ( t k ", I I \ f.. --.. / '1- f' J 1J:"u:to: f>O \ d I' ) ~ s' VJ' , J .r<,'"'?/u 

NI) ~ten 

Sample Comments/Description: 

,- )i e4~ X eJ{>pt1t>? 

~ - S 0 "" f) tS 0. r t ~ ~,t 1) \;/ C;"'j U f')} (.s C ;""(.loh. ) );6- if ~ ~ ) 

Ho,~hMt~~ 
• 
0~ /1 ~1~ 

J. .~ 

. ~ .. 

,I 

Composite 

, 
.' \ 

.. 

• Co" .• ' 

;7-



SEDIMENT SAMPLING FIELD DATA SHEET 
>-

Project Name: Iron Horse Park OU-4 Superfund Site 

Date(s): 

ProJect#: 0362001 OO.OO58~OOOO3 Date: ~q- f3- 0 Y 
Sample Location ID: S £]) - i;z;.~ 

';, '-:, 

Time: L Lt 25" .. . , 
DoS'U2. pr,..-t/j I/(;v/p Sample#: ~ . ,~; Weather: *Wcr

.,." 

" Samplers: "P9YNI1 H p::. )v'e 5k ,',... 
'J" 

" 

Sample Information: 
f Sample Depth: b-S IIIC"e5 Sampling Device: [~ 

",~ " 
4,b ~eef 

' C"/\ 
. ~,~ Water Depth: -

Distance from Shore: )5--1C6,,-\c rJ 50 GPS Location: 
.\ j) 

11./ 
II 

- Approx. Flow Rate: d N /...f 1° 31,' 12,1 \.J 71 0, I 
..,.-

Field Decon: /51 Sample Type: ~ Composite 
i~ 

~:~":' No 
~'" 

, '\. - Dedicated 

..... Muns!jf?~Olor: S'(~ z..~/l fp(U!t:- J;/ 
<!/ 

Sample Description: ~'U-~ti fl. t: ~ 
~'~ .s 

Other physical' characteristics of water body at sample location: . 
(Water color, turbidity; odor, presence of sheens, dead\stressed veg~ta't~n) 

, ' , 

Colo -: ~~1- ,5~':; If)f~ '\ " 

"Aet1J Uf3 e-fz+, 0 'I . .' .~ b' \ ~ "z-'}5 fur-." c tll+) \ " \) ~~,)!\ r, -', 
" ~ .. 

,"~);.'j.i 
~;~ 

.,.-
" 

hu sheV1:s. -.. .-
" ... .~~~\ -

•.. j'.;..--<' .. ii~; ;"~:ii. . 
, ~':-. , 

;i.t-~ ~rl* 
h 0 -.0': 0 "", "f) (" S i.":~ ~'i 

-t --- .. ~ .... , 

Sample Comments/Description: 'tJ?,: ~', t 

Sq'" P ) p {~~" ,-v I 0 "1-...,. 50v* \If freJ:IJV»J
i f1~JjrJ ) Dc t; ,~ ) 1)>7 

Il\(k ~~+S 6-f 
, 
\/~5~-\r+IO"~f /VY tee1- ~~ f~!JpJ 

tr. ... 

" 

l0L(+(b'" i, 

f 
", i 

. 
~i4 1> ,\1> ~,~ MU\~~ ~ 

~.~ I'f oN'-.. p.4 

t1<b,~ .' 
'lb t';"~ r~ 



SURFACE WATER SAMPLING FIELD DATA SHEET 

IIPrll,IAM Name: Iron Horse Park OU-4 Superfund Site. North Billerica, MA 

Project 

Sample Location ID: 

Sample 

Location Information: 11----.....;;;.;;..;.;,;.;.;.; 

Specific Conductivity: 

(J.lmho/cm) 

If yes, describe: 

p := 5~, 
lifb:J\~'I-;" 5,51 /V\'v 

IICOIMMENTS AND DIAGRAM OF SAMPLING LOCATION: 

7 

version 9/10/2004 

Estimated Current Speed: 

(mg/l) 

p:\ne\yaworskl\qmrfldwk\ 19thqmr\SED _ SW _fieldsheets.x1s 



SURFACE WATER SAMPLING FIELD DATA SHEET 

IIPrllllAI!t Name: Iron Horse Park OU-4 Superfund Site. North Billerica, MA 

Sample Location 

Location Information: 11----....... -..;;.-.; 

pH: 

Specific Conductivity: 

(~ho/cm) 

Odor (circle one): 

If yes, describe: 

Oc< P~)..'1 '11 
1Vr>.;,,t-11.} -:. 1. b~ N\lJ 

IICOIMMIEN1rS AND DIAGRAM OF SAMPLING LOCATION: 

version 9/1012004 

Dissolved Oxygen: 

(mgm 

Temperature: 

p:\ne\yaworski\qmrfldwk\ 19thqmr\SED _ SW _f1eldsheets.xls 



SURFACE WATER SAMPLING FIELD DATA SHEET 

IIPr,nIA'~ Name: Iron Horse Park OU-4 Superfund Site. North Billerica, MA 

ProJect#: 

Sample Location 10: 

Sample#: 

Samplers: 

Location Information: 
,,------~.;;.;;.; 

Depth of Water Column: 

J ... 

Dissolved Oxygen: 

(mgll) 

Temperature: 

r'C) 

IIr,.'\u.~n:a~Tc! AND DIAGRAM OF SAMPLING LOCATION: 

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

version 9/10/2004 

'\ 
I , 

Se~I'(J'" 5~J .$L .... OI OJ f ~ l 0 

p:\ne\yaworski\qmrfldwk\ 19thqmr\SED _ SW _f1eldsheets.xls 



SURFACE WATER SAMPLING FIELD DATA SHEET 

IIPrloIAI~ Name: Iron Horse Park OU'" Superfund Site. North Billerica, MA 

ProJect#: 

Sample Location 10: 

Sample#: 

Samplers: 

Specific Conductivity: 

(J.UTlho/cm) 

Odor (Circle 

ORP- "1~/h 
IIC()M'~EtnS AND DIAGRAM OF SAMPLING LOCATION: 

version 9/10/2004 

Surt.£s.. 
/"v'"..j{r' 

.$I.,..{).( 

Date: 

Time: 

Weather: 

Estimated Current Speed: 

~++/s 

Dissolved Oxygen: 

(mgn) 

Temperature: 

<"C) 

Color: 

p:\ne\yaworski\qmrfldwk\ 19thqmr\SED _ SW _fleldsheets.xls 



SURFACE WATER SAMPLING FIELD DATA SHEET 

IIPr,nJA.~ Name: Iron Horse Park OU-4 Superfund Site. North Billerica, MA 

ProJect#: 

Sample Location 10: 

Sample#: 

Samplers: 

Location Information: 
11----............. --

pH: 

Specific Conductivity: 

(J,Unho/cm) 

Odor (circle one): 

If yes, describe: 

version 9/10/2004 

(mom 

p:\ne\yaworskl\qmrfldwk\ 19thqmr\SED _ SW _fleldsheets.xts 

[" 
1 

! 



, " 

Fish Sampling Field Data Sheet 
System Name ~+IY\ f""'n V\ d ' Location (<..,+iY1 f/")V\ f1 

Station # l 

L~ " long 

Gear used. ~ifb~~~ Ff~'Slbu.k 
Date .., il-l J()'f Investigators '1((-. ' 

Time lDI.f,_ 
; Shock time start /l.A''lOi) ou 

Sample Collection Duration Shock time end OO~(...35 

S, ~l(! J w I~(}J, 41l h{)~+ , 

, ,. t'dNJ t~ .It)", '" f\", IS ~ r (C,M.I. Ul'pt'" , .... £to ... <lit+- #fg'~j 
Habitat Type General description ~ 00 &(.fPh,~" /tMJ ~<;I.#tI1lf6J en J\L.b,~~~"t~~ ,1vA,jd~ 

-oPt 1" W£..~ 'f>f"'. svr.fau,e.Il-O ""'-41~ ,~ 1'\1rKO. If) nf- fU'\CJ '5\ibr.~Sl~~ ,r' 
DO ~ ,(Jr.t f'\JL ~~+l~ 
Temperature i.~ . '!'(r. -L 

Physical data Conductivity .)..11 .IN s/ (;W'\ 

/~~~5J:.~ 
pH &.08 

" 
ORP Sol. ~ 
Turbidity. ~.Sl ) 

, 
10 Species, Length (mm) Weight (g) Anomalies Comments ! 

- I 8 _Jlh~qJ l't~ ! "- S-" Sl.:.,~ C4. Jtj ... \ MMAttit.;J\f.\ -O[.tJJ~ ~ 

~' J.. 6, 6Jl'''~ 13Cf J4C'a- ., e, V......J V 

3- ~.IJ\tl\qJ letS &.(o.~ rAuJ< ,f' 11 ... _, 
''tJ 

~ 't 1.IJH~tL I 1'7~ (,0."1- qr&:r-&"l (~ . -

~< ~ is.8J''I-tI1. ,~-" j.«f. ~ ~<,I,,~" -+ ( ~dt111 lA-redl'l5J 

" i3.rull"'t"J ,5'1 s~.B fi\1t?~.s ~~~r 
~ 1 B.&Jn~~J 110 77.' V if , 

~It~ 
~ Nut-CA., \ \ ~h 13 <- ' ( 

tot i.a'MA' ~k'~'te1til ;~ lfll 0,<1 r{ s, 
10 0 [il ,"~:. _ 

·>:~1.~rlo 

.'-. 



, ,,., ~-., .... 
, ," • :<;.:t." ~ ... ,.r ' "'" 

.. ~ f , ',"; " '., , '. ),. 

,:: " ;. :) ': ~ 
. '(1 

..',~, " , .... ~~~.r:;~ .. '. 

I", 

j '" 

,Field Data,Sheet 

Lat, ________ ~~~------------
used t;~k.(" 

nvestigators JJ\f1+;T B= ( 85 

Duration 

" 

... , ... : 
.',. . I.' ~ .... ' . ~ . '. .. 

.', 

," .- ; " '. 

::ot...~ 

. ,,;,fi' .,'" ,', 
.. <' ....... ~-: .. 



Fish Sampling Field Data Sheet 
System Name f<mht:u-.t~tJt\ Pot\cI Location l1;cl)e:tr#{d) VOlld 
Station # ___________ _ 

Lat 
Ge~ar-us-e-d~e~/~a~h~R~,hir---------

long _______ _ 

Investigators JA.4 tRt t s 

Sample Collection Duration 

. Date »SrPrtollj 
Time 0900 

Shock time start~ ___ _ 
Shock time end ____ _ 

Habitat Tvpe General description 

DO_~ ______ _ 
Temperature _____ _ 

Physical data 
Conductivity ___ ..".." __ _ 
pH ________ _ 
ORP _______ _ 

Turbidity_ 
ID Species. Length (mm) Weight{g) Anomalies Comments 

.. 



~/iu) s\ 
Lont~0)4 
f)'-"'f"j 

• '-"I,' • " ••.•. _'."" .. ~""'h' ............ " ............... .,_ .. 
... ,. .. , ..• ", ......... ,.'t: .. : :':"'." ...... _<"' 

Fish Sampling Field Data Sheet 
System Name I1Y\ :t1dlo~L<"4\ ( Location tJe(cAN 7l1."t£II14"\SVt // 
Station # 
Lat long 

Gear ~sed !J1-~<'-~fI ~()v'l!~.::::::: 
-r{!:j-/Q t Date Investigators '"\ tV f" 

Time ?1"':~ 5' 

Shock time start U U. c ~ q () £j 

Sample Collection Duration 
Shock time end r)0Y34. ~ (;) 

- SI\~leJ #iJI't\51t1..-C' 
- S\lr.(., (0 I Alc..lt:rS ~'" /1\' 

Habitat Type 
-. 10,- )i. ... W\~ '(.jl'~· t.'(!~ vj'\- ).t-I/S€".f'LcJ../ I ~ r 0' 

General description 'f\. /fl., 4 " ( ()J. PfJ~", v--.. , MI h~-:-~{\ ~ v li..e_ e;-w) -Su-""'C... .f.f't'fl'l 

Physical data 
-

10 

I\. r un 
D 'tf ~c> 

51 
S] 

£;3 
s"J 
C;~ 

S-6 
~f-
c:,? 
~ 
60 
t;/ 
(oJ.. 
G,~ 
&q 
(oS] 

--t(;.f 
.' ,~ 

(p'r} 

- s.-, + r'-<.~ ,1, v(J/,j d JUu..J (T. +0 (.tJlhLk-W/Sl,(}l./!(f)-
DO :1.S/ Ie.. ,,6,6% 
Temperature <J ,-"'I, ,. fS 
conductiv~ I).' Q~/c,"" 
pH • tffJ 
ORP S'~,o 

Turbidity. :l,~Lt 

Species. Length (mm) Weight (g) 

6-S '0 
t...f)Jt~VIJ ~3. 

'156 -::;-0 
LD tf:L 
La;o~ if{ 

•. ~ 3 ~J 
LD 3S 
fA) <:;\' 
L-J) 58 
L-D C;~ 
W) 5'3 
l-D 3~_ " 
t....D V6 
l-D y~ 
LD '/0 
LD ~/ y 
P cll 
L.V ~1 
6-5 '3' L-D 3 L 

G-s-:. C-c>lh"s).. :1,(1" 

L 0 ~ LcJ"J"'f)Je c!&.,U!.. 

6Cr ~ f5/ve tj:\) 

3. 7 
:5, } 
(s:s 
/. 1 
O.er 
oJ? 
0,6 
/.d 
:J..2 
~ • .:2. 
I, s 
a· ~J 

IA C; 

0, fj> 
/, (;> 

Ol(l 
GJI 

:>-.c:; 
0,3. 
0,'0 

Anomalies 

I'ftktt-

........, 

Comments 

n. , 
Pac.,.;h 

J-.Jl:it 
~ 

~'" 



4J\f\\~.u:\ ,-

Fish Sampling Field Data Sheet 
System Name /Y'(~t{ If's'''C-\' ret IIA I Location 
Station # 
Lat long 
Gear used 

1123/01/ Investigators Date 
Time 1..0~ 

Shock time start 

Sample Collection Duration 
Shock time end 

Habitat Type General description 

DO 
Temperature 

Physical data Conductivity 
pH 
ORP 
Turbidity. 

10 Species. Length (mm) Weight (g) Anomalies Comments 

r;,r LJ) 3=t- O,e- NlJ" f 
:]..(') l.-O 30 0,1.-1 \ 
~) La ~) J I t./ 
-::F:; LD lid 0, r 
"7'3 LP s)" . ~) 

411\?\ck. 
-::p{ &s S"o (l44f, 1-
~ F<P ,~o ~+t) 

.--::: ~ -9f; tD $') :2,0 

\ 
1-"9- tD LIO I, 1./ 
Y2 LD 35> 0. V; 

1-9 {~ "3 '-1 0,0 
?¥O L.-D 3)"'" 0,(1 
8} 6) 3s- 0,;;:; 

P yB If~ ~1-1 7-
(]S Bf3:. /~'-/ $:), s-
~\'I BE 11~ ~9,if 

(j1:) 88 jot) I~/P 
{j (j{p 8g 11(5" f/-g,f:; 

l}1 '-0 9'-:2. 9,5"_ ./ 

b'lr LD Lis- ,.0 ....... 

Dc.t~ • A v.f1t;. 01\ ::. tt- l- -:. r i.W f\ \\ L -0 LOV'j.Ose d ,e .£'3 
G-- 5:. c-()\Jtl'.n. v 

1-- P ___ ({e J+,~ p~ ().q: lL\ 
yP ':.. 'tQIL~ sv\\ ~,-J 

(i. 



.. 

\ 
·.~ "-

, ) 

Fish Sampling Field Data Sheet 
System Name Q-.A\~+ \3, oJt Location 
Station # 
Lat long 
Gear used 

r/~3Jo~1 Investigators 3# H-}+~f () S, Date 
Time IL/~ 

Shock time start tJ n J})V n () "'~--' 
Shock time end n i r~ Ci Vi 

-,:, / . I', '\" /" ,,"0./1. 

Sample Collection Duration 
/' ': ' 

; , ........ : 

./ ~.' ~!' .' 

.- .:< ~.-

Habitat Type General description 
~b • .\-L~ e«~~s~ h)l(i-. S~ ... .\-t'VHl ... .J f\1,.!;k \ 

- yl£Mj ." brilU h{7ihli J-~ I.fJJ-kRr 

DO '1,~ _~ , 
Temperature ;) I~ I '!J.'b 

Physical data Conductivi~ , (<e~ 
pH I J J:-
ORP i S,fv; 
Turbidity_ ~\;).~ N'V 

10 Species Length (mm) Weiqht (g) Anomalies Comments 

oC(2 RP 1"1<. 2 S'. &./ Nan e Dn c et-;;-';"( 
1<. RP IrlVJ ftC) 

q~ f?? /03 1-fr 
e;c; R? q6 ~I ~I 

1b RP '1£/ 1:..<-
Cfffr ~p 10"1 +4"1 
q?? A~ 310 '1-:t,~ 
99 A£ J1~ 8.2 \, v 

. 
~ p-:. ReJ-h~ Rvl«(J1 e\ 
A-:6- -:. A-~:ct.,,, 6eJ. 



'f!r(N~\ 
:M,",~'/.uj 
~lqc,({~ 

~~II 

.. ' 

Fish Sampling Field Data Sheet 
System Name U<o,ft\A fh" rl Location I\0..JAJ {/(//\(J 

Station # I 

Lat long 

Gear used ~1:£Q ~ hQdrf { 
T/J.'f/O'f Investigators T~ Date 

Time IIfj.S1-
" 

Shock time start U 0'" ~~ 
Sample Collection Duration Shock time end 0 12: I ('+0-

Habitat Type 
tg{.;'(""'fAI~Jrlr\'pJ"'() WI ~Jb(\··{r~....-t ~~vi erlf.§:t..-.+ v~~.h,+~ l ... ~l.)(j 

General description we,.,~~()C1<'-7~'~V"'J uo-)[}).o'" c1(f'(.), ' 
\ 

DO 0',9'0 -~tN'I()d9,·lJO ,Lftt hue",; ok. N,(/ 
IlI,o£. 

,., 
"CIp-Temperature 

Physical data 
Conductivity J q.q. At// w.. l:. 

5vrhle st.-Oo-$-v..~tt'\ ;" pH 7, !i..":J. 
V:..t\,\.t,~'Sed "i:}: ORP ..}.t:j{) 

Turbidity. 1,3(') AlTrl: 
10 Species , Length (mm) Weight (g) Anomalies Comments 

100 vP <;'1_ /.)1 JVUVl <L; 

/01 (4' III t;'tr 
I oJ.. Be, 71 C/" 
lo~ fS6-- Go ~3 
Joq yp +c: t:;t~ 
lo~ L~", 1-~ 6.6 
lor". l.,~ p q} 1I'-~ 
'(Or Br th' t.../'o 
InFl g( 1:3 4,8 
10 q yp 7- 1,/ Y.P 
tfo VP ttl 3,t.) 
r( ( -VS Q"I /t..n 

11:1- v..~ ~/~ :l J 

(/~ til I~ '" 21, J 
/1<1 L-B f))~ Cf«3 
f{r:::. Yf? c;?_ I. Cj 

lie, /~ 7-c:::; Y/~ --

rf=f- (~S ,q /, "f Dora.~ f,s .,1/ ~~ 
Iff yp ~' ;2".3 

1l'f ~(, {fq £1/./ ,-v 

! '. ~" ,\ 

':~i _ 
~I 

h-



(ol't1--;Vl J ~ J 

Fish Sampling Field Data Sheet 
System Name I~ 171M,,! VlHI J Location 
Station # 
Lat long 

Gear ~sed G-~NJt-t..c:. q/2~Jo"l Date Investigators T 
Time J 1.II.5J 

Shock time start 

Sample Collection Duration 
Shock time end 

Habitat Type General description 

DO 
Temperature 

Physical data 
Conductivity 
pH 
ORP 
Turbidity. 

10 Species. Length (mm) WeiQht (Q) Anomalies Comments 

Il.o yf> ~CJ /. 9 

~ .... \) (2) CV ~CtJ'<:," q~~ 
'\ 

YrQ:2-'4)' kl!' '7 ~() /02..1 
~,'i.~ A-r ~~ 3~. :l-
., ~ 1.1 A-f 3 )1 t:.. ill q 
J)..~ yp ~I"I r'!J. -=t 
1'1 {, B( c1 -Cl. ~ 
J:l.. -:r A-£ (,/ ~ '1 It: ',3 



Fish Sampling Field Data Sheet 
System Name ~111\~/AJr ~I'I" \A Location _______ _ 
Station # ___________ _ 

Lat. ___ ~~~~~--~-__ 
Gear used'_-It\o~o(J~. -JA-'-le~(-L~f-' --cJ-c......;tN.J...L.::.*.::L....U;k~t!J:J-. _ 
Investigators, __ rj'~Alur.....:J:lU.+-1 -1"R..L.!.3Io..-I-t .....li>J.-.4001----

long, _________ _ 

Date 9i30/IJCf 
Time tJ~' 

Shook-time start. _____ _ 

Sample Collection Duration 
Sheel( time end, _____ _ 

\tot> P f'tb J + "l. ¥t~ l~ ~ 1JV€f ,,: 6 ~--\ 

Habitat Type 

""-/,.).-1'. '4 ~a :. h'o.fj7 ~ 'fa. s-i' 
Temperature_--L.:It_~~ -1..:1. ___ '" 

DO 

Physical data 

~ 'ft r-.@. •.. \_ 
c;..r-~V~~ 

Conductivity .";1..1 fa ",,;$ 
pH, _____ ~J_~~.~9~~~----
ORP ______ ~~~,~.£~.~O __ __ 
Turbidity. 

~ ID Species. Length (mm) Weight (Q) Anomalies Comments 

~,~ __ H~Jflr-_-_-_-_-_I:Z:B::~:::Y~~:::::2::0~~~:~~~':2~B:'=~~~::::~:::~~\'~~*:~:\.'~:l:(::::::::~: 
12cr VB 188 73.lf 

y (S.... ye,\IIW ~\\kt~' 
~J O-Ol~tl\ Sh,~1 



Fish Sampling Field Data Sheet 
System Name llS'OJN\ f"LJ~(\ Location 
Station # 
Lat 

Hnool\tds 
long 

Gear used ~\ ~~ ~ I 'T'("Z)~ t~e.s, 
. qlsalOlf Investigators -S/ll '"'", l"\fl, fQ I Date 

I • 
Time L)..10 

Shock time start---.:> 

Sample Collection Duration 
ShocR bme end .,. 

S<*- c;..:\\ ~ & IJ. !IS-- fILl6/. IJ(:~(! l'f S $'" 
Cc)lIl~ 137t1J' IJ~ wI a~ll ",f ~+".t>\-" i- halP tv(r11;k I-

Habitat Type General description ~~<~~ 

DO ";J,. &5~/' oJ. 7.s;;lf 
Temperature ,1,1~ 

7 Physical data 
Conductivity L8.0 
pH h. c:; 3 
ORP L <J.S;tj 
Turbidity. 

O~ ID Species . Length (mm) WeighUg} Anomalies Comments 
~\ l,1 \If' ~15 L I S"r ~ 117>+ 1''\ t. 

q13~ \1~ , \/P ~~O ~'IO~o 
~iJIo.. .J \~~ ~( it:{",+- (0--1, -z" . .,.-~ ....., 

j.tp)u) 
011 
Ff~ 
:c~~ 

\'1\(..., 

~ . 

... (dUtJq) ,Al'\-- ,,~C 10/. ~ q:lq 



Fish Sampling Field Data Sheet 
System Name KIlN\(. V lM. II 
Station # .. 

Location 

Lat long 

Gear used "lN~ cJ:.5, t!!-
JOIIOt Date Investigators 5= Clot hcw ;;€if 

Time q: i: - (.,Set!!tlk 'TIlt&. if: lfl ) , 
1 ,.. Shock time start 

Sample Collection Duration Shock ti1;jnd 
.. coU~ 1'nJt 1,lLJ e..- q»O ~".. Mr,{·fJJ..+ se+ 

"-

Habitat Tvpe General description 

DO 1.O~ ",t,L L to. "L'I 
Temperature [fl. 4~ 

Physical data 
Conductivity 

d~ pH 
ORP Itt ~. 
Turbiditv 

ID Species. Length (mm) Weight (g) Anomalies Comments 

11./0 ~G.. ~,~ ~~q..f ndt\t .. ~>r l,\oc. 
'4-1 'IP d-~O JJ4.l f\dll!f 

''t~ ~p ~S,. d.-'H q, "eMf! J 

llf) ~(l, do Cf4 ~~6 fl(Ytf. 
t44 ~~ sID r.r~ n.~ .. L--
lL/-(' p,B 3~\ '+7'1 ()~ J ~ 

lltV £....& ISS' Rd- ttcJ~~ fuDl>rt"'(l 



APPENDIX D

Chain-of-Custody Documentation



2. 

&EPA Metcalf and Eddy DAS Chain of Custody Fonn 
. 

Reference Case: R Generic Chain of Custody Client No: 0243M 

RegIon: 1 Date Shipped: 9/1412004 Chain of Custody Record Snpter 

Pro)ect Code: carrier Name: FedEx 51 
Signature: 

, 
Account Code: A1rblll: 84641425~~ ~\~~ Relinquished By -. (Date/!! I1h, .. ReceIved By (Data I TIme) 

CERCUSID: MAD051787323 Shipped to: Severn Trent Laboratories 
SplUID: 0157 - Connecticut 
Sfta Name/State: Iron Horse Park Sediment/MA 128 Long Hill Cross Road 

Project Leader: 

ActIon: 

8ampflng co: 

SAMPLE No. 

005199 

005200 

005201 

005202 

005220 

005221 

Laurie O'Connor 
Shelton CT 06484 
(203) 929-8140 

Combined RIIFS 

Metcalf & Eddy, Inc. 

MATRlXf 
SAMPlER 

CONCI 
TYPE 

ANALYSISI 
TURNAROUND 

TAG NoJ 
PRESERVATIVE/ Bottles 

Sediment! 
Laurie O'Connor 

UG 0-005 (TOC (35) (Ice Only) (1) \ 
Sediment! UG 0-005 (TOC (35) (Ice Only) (1) 
Laurie O'Connor 

Sediment! UG 0-005 (TOC (35) (Ice Only) (1) 
Laurie O'Connor 

Sediment! UG 0-005 (TOC (35) (Ice Only}(1) 
Laurie O'Connor 

Sediment! UG 0-005 (TOC (35) (Ice Only) (3) 
Laurie O'Connor 

Sediment! UG 0-005 (TOC (35) (Ice Only) (3) 
Laurie O'Connor 

STATION 
LOCATION 

SE0-01 

SED-02 

SED-03 

SEO-04 

SED-21 

SEO-22 

.17V~~'"' 
2 a 
3 

4 

SAMPLE COLLECT 
DATl:JnME 

S: 9/1412004 9:20 

S: 9/1412004 15:05 

S: 9/1412004 11 :10 

11:1 ~»911~ 
S: 9/'jt12004 13:10 

S: 9/1312004 13:20 

S: 9/1312004 15:45 

005222 Sediment! UG D-005 (TOC (35) (Ice Only) (3) SED-23 S: 9/1312004 14:25 

~,~ 
U'-;' 

QC 
Type 

Laurie O'Connor 

~\d ~~~S;-S. \)o~~ ("f).;t:\ 
Cdll M~ 5dv0- rJ..[ ~~I: ~ 
~ 1i '-<ZLi (933 

Shipment for case Sample(s) to be used for laboratory QC: Additional sampler Slgnature(s): Chain of Custody Seal Number: 
COmple(e?N 

005220,005221,005222 

AnItIvsk Key: Concentration: L = Low, M = Low/Medium, H ::J High TypelDeslgnate: CDmposite = C, Grab = G Shipment Iced? 

IT~ = 0-005 (T )l;) 

TR Number: 1-502446878-091404-0004 REGION COpy PR provides preliminary results. Requests for preliminary results wUllnorease analytical costs. 
Send COpy to: Sample Management Office, Attn: Heather Bauer; CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 7031818-4200; Fax F2V5.1.D47 Page 1 of1 
-,n., to .. Q ACft") 



C,EPA Metcalf and Eddy DAS Chain of Custody Form Reference Case: R Generic Chain of Custody Client No: 0243M 

RegIon: 1 Date Shipped: 9/1412004 Chain of Custody Record Sampler 

Project Code: Carrier Name: FedEx 
Signature: 

Account Code: 
, 

Relinquished By (Dataln 1Il1t..t Alrblll: 846414251528 -. Recefved By (Date I TIme) 

CERCUSID: MAD051787323 Shipped to: Severn Trent Laboratories ·'YV~~A'" ~,~ 
SpiAID: 0157 - Connecticut 2"0 ... ~ .. 
SIl8 NamelState: Iron Horse Park Sediment/MA 128 Long Hill Cross Road 

Project Leader: Laurie O'Connor 
Shelton CT 06484 
(203) 929-8140 3 

Action: Combined RtlFS 

s.mpllng co: Metcalf & Eddy, Inc. 4 

MATRIXI CONCI ANALYSISI TAG NoJ STAmN SAMPLE COLLECT QC 
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVAnVEI Bottles LOCATION DATBTlME Type 

005199 Sed"rment! LlG 0-005 (TOe (35) (Ice Only) (1) \ SE0-01 S: 9/1412004 9:20 
Laurie O'Connor 

005200 Sediment! LlG 0-005 (TOC (35) (Ice Only) (1) SED-02 S: 9/1412004 15:05 
Laurie O'Connor 

005201 Sediment! LlG 0-005 (TOC (35) (Ice Only) (1 ) SED-03 S: 9/1412004 11:10 
Laurie O'Connor 

005202 Sediment! LlG 0-005 (TOC (35) (Ice Only)(1) SEO-04 S: 9/1312004 13:10 
Laurie O'Connor 

005220 Sediment! LlG 0-005 (TOC (35) (Ice Only) (3) SEO-21 S: 9/1312004 13:20 
Laurie O'Connor 

005221 Sediment! LlG 0-005 (TOC (35) (Ice Only) (3) SED-22 S: 9/1312004 15:45 
Laurie O'Connor 

005222 Sediment! LlG 0-005 (TOC (35) (Ice Only) (3) SED-23 S: 9/1312004 14:25 
Laurie O'Connor 

Po \d, ~ ~S'-S. 'DD-1JoI. ~ ()'/;t~ \ 
CdXL ~~ 5av\ tJ..[ M4- ~ C\ que~,~ 
~ 7i \-<2Li <933 . 

Shipment for Case Sample(s) to be used for laboratory QC: Additional sampler Slgnature(s): Chain of CUstody Seal Number: 
Complete?N 

005220,005221,005222 

AnaIvsIs Key: Coneellbalion: L = low, M = LowfMeclium, H = High TypeJDeslgnale: Composite = C, Grab = G Sillpment Iced? 

IT~ = 0-005 (T JIJ) 2. 

TR Number: 1-502446878-091404·0004 REGION COpy PR provides preliminary results. Requests for preliminary results wUllncrease analytical CIOSts. 
Send COpy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 7031818-4200; Fax F2W.1.047 Page 1 of1 
~"",)IO"D .lieN') 



& EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: 
Generic Chain of Custody Client No: 

RegIon: Date Shipped: 9/16/2004 Sampler 

Project Code: FedEx 
Signature: 

Carrier Name: 
Aceount Code: A1rbOl: 846414255058 
CERCUSID: MAD051787323 Shipped to: Severn Trent Laboratories 
SpIIIID: 0157 - Connecticut 
SIte NameJState: Iron Horse Park SedimentlMA 128 Long HiD Cross Road 2 

Project Leader: Laurie O'Connor 
Shelton CT 06484 
(203) 929-8140 3 

ActIon: Combined RifFS 

SampHngCo: MetcaH & Eddy,lnc. 4 

MATRIXI CONCI ANALYSlSt TAG NoJ STATION SAMPLE COLLECT QC 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION DATfITIME Type 

005203 Sediment! UG 0-005 (TOC (35) (Ice Only)(1) SE0-05 S: 9/1512004 12:00 FO 1 
Laurie O'Connor 

005204 Sedimentl UG 0-005 (Toe (35) (Ice Only) (1) SE0-25 S: 9/1512004 11:00 FO 1 
Laurie O'Connor 

005205 Sediment! UG 0-005 (Toe (35) (Ice Only) (1) SEO-06 S: 9/1512004 11 :20 
Laurie O'Connor 

005206 Sediment! UG 0-005 (Toe (35) (Ice Only) (1) SE0-07 S: 9/1512004 13:00 
Laurie O'Connor 

005207 Sediment! UG 0-005 (TOC (35) (Ice Only) (1) SEO-08 S: 9/1512004 9:15 
Laurie O'Connor 

005208 Sediment! UG 0-005 (TOC (35) (Ice Only)(1) SEO-09 S: 9/1612004 8:40 
Laurie O'Connor 

005209 Sediment! UG 0-005 (TOC (35) (Ice Only) (1) SEO-10 S: 9/1612004 9:30 
Laurie O'Connor 

005210 Sediment! UG 0-005 (TOC (35) (Ice OnIy)(1) SEO-11 S: 9/16/2004 10:35 
Laurie O'Connor 

005211 Sediment! UG 0-005 (TOC (35) (Ice Only) (1) SEO-12 S: 9/1612004 12:00 
Laurie O'Connor 

005216 Sediment! UG 0-005 (TOC (35) (Ice Only) (1) SEO-17 S: 911612004 14:50 
Laurie O'Connor 

005217 Sediment! UG 0-005 (TOC (35) (Ice Only) (1) SEO-18 S: 9/1612004 13:45 
Laurie O'Connor 

Shipment for Case sample(s) to be used for laboratory QC: AddlUonai sampler Slgnature(s): Chain of Custody Seal Number: 
CompIete?N 

Analysis Key: Concentration: L = Low, M = LowlMedium, H = High TypeJDeslgnate: Composite = C, Grab = G Shipment Iced? 

0-005 (Toe = 0-005 (T )r.;, 

TR Number: 1-502446878-091604-0006 REGION COpy 
PR provides preHminary results. Requests for preliminary results wJIIlncn!ase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 7031818-4200; Fax F2V5.1.047 Page 1 011 
"7n")'o"o Ae:n" 



". 
.. 

3 EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: 

Region: 

project Code: 

Account Code: 

CERClISID: 

SpllIlD: 

MAD051787323 

0157 
Site NamelState: Iron Horse Park SedimentiMA 

Laurie O'Connor Project Leader: 

ActIon: Combined RUFS 

Sampling Co: Metcalf & Eddy, Inc. 

MATRIXI CONCI ANALYSISi 
SAMPLE No. SAMPLER TYPE TURNAROUND 

005214 Sediment! LIG 0-005 (TOC (35) 
Laurie O'Connor 

005215 Sediment! LIG 0-005 (TOC (35) 
Laurie O'Connor 

005218 Sediment! UG 0-005 (TOC (35) 
Laurie O'Connor 

005219 Sediment! UG 0-005 (TOC (35) 
Laurie O'Connor 

Shipment for case Sample{s) to be used tor laboratory QC: 
Complete?N 

Date Shipped: 911712004 

Carrier Name: FedEx 

AlrbIH: 846414255117 

Shipped to: Severn Trent Laboratories 
- Connecticut 
128 Long HHI Cross Road 
Shelton CT 06484 
(203) 929-8140 

TAGNoJ STAnoN 
PRESERVATIVEi Bottles LOCATION 

(Ice Only) (1) SEO-15 

(Ice On/y)(1) SEO-16 

(Ice Only) (1 ) SED-19 

(Ice Only) (1) SED-20 

Additional Sampler Signature(s): 

2 

3 

4 

Client No: 

SAMPLE COLLECT 
DATEITIME 

S: 9/1712004 12:15 

S: 911712004 9:45 

S: 911712004 15:00 

S: 911712004 14:10 

Analysis Key: ConcentratIon: L = Law, M = LowlMedium, H = High Type/Designate: Composite = C, Grab = G 

D-005 (TOe = 0-005 (T N) 

TR Number: 1-502446878-091704-0006 
PH proYldes preliminary results. Requests for preliminary results wID Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, esc, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
"7n"/~",o A.eft"') 

QC 
Type 

ChaIn of Custody Seal Number: 

Shlpment Iced? 

REGION COpy 
F2V5.1.047 Page 1 of1 



... --.. 
C,EPA Metcalf and Eddy DAS Chain of Custody Fonn 

Generic Chain of Custody 
Reference Case: 

Region: 

Project Code: 

Account Code: 

CERCLIS 10: 

Spill 10: 

MA0051787323 

0157 
SIte NamelState: Iron Horse Park SedimentlMA 

laurie O'Connor Project Leader: 

ActIon: Combined RIIFS 

Sampling Co: Metcalf & Eddy, Inc. 

MATRIX! CONCi ANALYSISI 

SAMPLE No. SAMPlER TYPE TURNAROUND 

005212 Sediment! UG Q-{)05 (TOC (35) 
Laurie O'Connor 

005213 Sediment! UG 0-005 (TOC (35) 
Laurie O'Connor 

Shipment for case Sample(s) to be used for laboratory QC: 
Comptet&?N 

Date Shipped: 

ClIrrler Name: 

AJrblll: 

Shipped to: 

9/2012004 

FedEx 
846414255106 

Severn Trent laboratories 
- Connecticut 
128 long HiD Cross Road 
Shelton CT 06484 
(203) 929-8140 

TAG NoJ STATION 
PRESERVATIVE/BottMs LOCATION 

(Ice Only) (1) SEO-13 

(Ice Only)(1) SED-14 

!'ddltlonal Sampler Signature(s): 

2 

3 

4 

Client No: 

SAMPlE COLLECT 
DATEITIME 

S: 912012004 10:30 

s: 912012004 13:20 

AnalysIs Key: Concentration: L = Low, M = Low/Medium, H = High TypelDeslgnabt: Compositv = C, Grab = G 

0-005 (TOC = 0-005 (T K.;) 

TR Number: 1-502446878-092004-0006 
PR provides preliminary results. Requests for preliminary results wID Increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
'7n')/D10 AC'N') 

QC 

Type 

Chain of CUstody Seal Number: 

Shipment Iced? 

REGION COpy 
F2VII.1.047 Page 1 of 1 



3EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: R Client No: 0243M 

RegIon: Date SIIIpped: 9/13/2004 Chain of Custody Rec:onI 
Pro)ectCode: 

Account Code: 

CERCUSID: 

SpIIID: 

MAD051787323 

0157 
8l1li NamelStatlt: Iron Horse Parte SedimentlMA 

Laurie o'Connor 
Combined RIIFS 

Metcalf & Eddy, Inc. 

MATRIXI COMCI ANALYSISI 

SAMPLE No. SAMPLER TYPE TURNAROUND 

005220 SedimentI UG 0-044.2 (M (35), 
Laurie o'Connor 0-054.1 (P (35) 

005221 Sediment! UG 0-044.2 (M (35), 
Laurie O'Connor 0-054.1 (P (35) 

005222 Sedimentt UG 0-044.2 (M (35), 
Laurie O'Connor 0-054.1 (P (35) 

005224 PE Secimentl UG 0-054.1 (P (35) 
Laurie O'Connor 

005227 PE Sediment! UG 0-044.2 (M (35) 
Laurie O'Connor 

SbipmentforC8se sample(s) to be used for laboratory QC: 
Completll? N 

005220, 005221, 005222 

c.rter Name: 

Alrblll: 

Shipped to: 

FedEx 

846414251258 

Woods Hole Group 
375 Paramount Drive, 
Suite B 
Raynham MA 02767 
(508) 822-9300 

TAGNoJ STATtON 
PRESERVAnVEI Bottles LOCAnDN 

(Ice Only) (6) SED-21 

(Ice Only) (6) SED-22 

(Ice Only) (6) SEO-23 

(Ice Only) (1) PE-ICCSV0982 

(Ice Only) (1) PE-ICCOO029 

Additional Sampler Slgnature(I): 

3 

4 

SAMPLE COLLECT 
DATEITIME 

S: 9/1312004 13:20 

S: 9/1312004 15:45 

S: 9/13/2004 14:25 

S: 9/1312004 14:00 

S: 911312004 14:00 

AnIIIysIa Key: COllcentration: L = low, M - low/MedIum, H = High TypeIDesJgnate: Crxnposit& = C, Grab = G 

0-044.2 (M = 0-044.2 tr emtS), LJ-\r.)4.1 \I" = lJ-OM.l (PANS) 

TR Number: 1-502446878-091304-0004 
PR provides "allml"aI, results. Req...u fat preliminary results wit ~ analytical costs. 
Send Copy to: Sample Management Office,AtIn: Heather Bauer, CSC, 15000 Conference Center Dr., ChantiBy, VA 20151-3819; Phone 7031818-4200; Fax .,.,....,10 .. 0' ",~IY') . 

QC 

Type 

PE 

PE 

CIIaIn of CUstody Sell Number: 

~Iced? 

REGION COpy 
F2Yl.1.M7 Page 1 011 



C,EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: R . Generic Chain of Custody C8entNo: 0243M 

RegIon: 1 Date ShIpped: 911512004 Chain of custody Record s.npt .. 

Project Code: carrter Name: FedEx 
, , L.r SlgINllUre: 

Account Code: 
, 

By _(~Iut ReoelvedBy (Date 111me) AIl'bIII: . 846414251247 rv 
CERCUSID: MAD051787323 ShIpped to: Woods Hole Group 

1-~l ,~~~ ~~ fJ 
SpIIID: 0157 375 Paramount ~rive, 2~ '(S-
8IlIIt NameISbIIe: Iron Horse Park SedimentIMA Suite B 

Profec:t I.eIder: la~ O'Connor 
Raynham MA 02767 
(50B) B22-9300 3 

ActIon: CombinedRIIFS 

s.npangCo: Metcalf & Eddy, Inc. 4 

MATRIXI CONCI ANALYSIS! TAGNoJ STATION SAMPLE COLLECT QC 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION DATBTIME Type 

005199 Sediment! UG 0-0442 (M (35), (Ice Only) (2) SE0-01 S: 9/1412004 9:20 
lala'ie O'Connor 0-054.1 (P (35) 

005200 Seciment/ UG 0-0442 (M (35), (Ice Only) (2) SEO-02 S: 9/1412004 15:05 
laurie O'Connor 0-054.1 (P (35) 

005201 Sedimentl UG 0-0442 (M (35), (Ice Only) (2) SEO-03 S: 9/1412004 11:10 
laUrie O'Connor 0-054.1 (P (35) 

005202 SecJmentI UG 0-0442 (M (35), (Ice Only) (2) . SEO-04 S: 9/14/2004 13:10 
latBie o'Connor 0-054.1 (P(35) 

005203 Sedimentl UG D-0442 (M (35), (Ice Only) (2) SED-05 S: 911512004 12:00 FD 1 
laurie O'Connor D-054.1 (P (35) 

005204 Sediment! UG D-0442 (M (35), (Ice Only) (2) SE0-25 S: 9/1512004 11:00 FD1 
Laurie O'Connor D-054.1 (P (35) 

005205 Sedimentf UG 0-0442 (M (35), (Ice Only) (2) SED-06 S: 9/1512004 11:20 
laurie O'Connor 0-054.1 (P (35) 

005206 Sedimentf UG 0-0442 (M (35), (Ice Only) (2) SED-47 S: 9/1512004 13:00 
laUrie O'Connor 0-054.1 (P (35) 

005207 Sediment! UG 0-0442 (M (35), (Ice Only) (2) 8EO-OB S: 9/1512004 9:15 
laurie O'Connor 0-054.1 (P (35) 

8hfpmentfor case Sample(s) to be used for laboratory QC: Additional sampler 8ftpI1un!(sr. CIIaIn Of Custody SeIII Number: 
Qxnplete?N 

AnaIpIa Key. COIICeIlbation. L = lDw, M = l#IIfMedium, H ::I High TypeIDesIgnaIie: CompositII = C, G/IIb = G. SIIIpment Iced? 

0-0442 (M = 0-0442 (I letalSJ, U-U~.1 \ ... = \J-v.)4.1 \t"N1SJ 

TR Number: 1-502446878-091504-0003 
PR provides preliminary results. Requests for preliminary resUlts win Incntase anaIytIcaJ cos1s. REGION COpy 
Send Copy to: Sample ManagementOffice,AtIn: Heather Bauer, CSC, 15000 Conference Certer Dr., Chantilly. VA 20151-3819; Phone 7031818-4200; Fax F2Y5.1.847 Page 1 of1 
"7""'1040 A~ 



~ 
.~ 

& EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: 
Generic Chain of Custody Client No: 

RecrJon: Date Shipped: 9/1612004 Chain of Custodv Record 
Project Code: Carrier Name: FedEx 
Account Code: Alrblll: 846414251074 (Date I TIme) 

CERCUSID: MAD051787323 Shipped to: Woods Hole Group _'fl~ 
SpIU ID: 0157 375 Paramount Drive, 
SHe NameIState: Iron Horse Park Sediment!MA SuiteB 2 

Project Leader: Laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 3 

ActIon: Combined RifFS 

8ampllng Co: Metcalf & Eddy, Inc. 4 

MATRIX! CONCI ANALYSISI TAG HoJ STATION SAMPLE COLLECT QC 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION DATEITIME Type 

005208 Sediment! LlG 0-044.2 (M (35), (Ice Only) (2) SEO-09 S: 9/1612004 8:40 
Laurie O'Connor 0-054.1 (P (35) 

005209 Sediment! LlG 0-044.2 (M (35), (Ice Only) (2) SEO-10 S: 9/1612004 9:30 
Laurie O'Connor 0-054.1 (P (35) 

005210 Sediment! LlG 0-044.2 (M (35), (Ice Only) (2) SEO-11 S: 9/1612004 10:35 
Laurie O'Connor 0-054.1 (P (35) 

005211 Sediment! LlG 0-044.2 (M (35), (Ice Only) (2) SEO-12 S: 9/1612004 12:00 
Laurie O'Connor 0-054.1 (P (35) 

005216 Sediment! LlG 0-044.2 (M (35), (Ice Only) (2) SE0-17 S: 9/1612004 14:50 
Laurie O'Connor 0-054.1 (P (35) 

005217 Sediment! LlG 0-044.2 (M (35), (Ice Only) (2) SEO-18 S: 9/1612004 13:45 
Laurie O'Connor 0-054.1 (P (35) 

005223 Field QCI LlG 0-044.2 (M (35), (HN03), (Ice Only) (3) SEO-EB-01 S: 9/1512004 15:00 Equipment Blank 
Laurie O'Connor 0~4.1 (P (35) 

Shipment for Case 8ample(s) to be used for laboratory QC: AddlUonaI sampler Slgnature(s): Chain of Custody Seal Number: 
Complete?N 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/DesIgnate: Composita = C. Grab = G Shipment Iced? 

0-044.2 (M = 0-044.2 (~letalS t:B), U-U44.Z (M = LJ-V'K.": \MelalS}, u-uO't.l V'" = U-U;)4.1 V"'J0\n5 CD}, U-UO't.l \t' - U-U;)4.1 \t'f\t1S} 

TR Number: 1-502446878-091604-0005 REGION COpy 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 70318184200; Fax F2V5.1.047 Page 1 of1 
"7'n")'040 Acn.., 



3EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: 

Region: 1 
Project Code: 

, 
Account Code: 

CERCUSID: MAD051787323 
SpIIIID: 0157 
Site NarnelState: Iron Horse Park Sediment/MA 
Project Leader: Laurie O'Connor 
Action: Combined RIJFS 

Sampling Co: Metcalf & Eddy, Inc. 

MATRlXf CONCI ANALYSISI 

SAMPLE No. SAMPLER TYPE TURNAROUND 

005214 Sediment! UG 0-044.2 (M (35), 
Laurie O'Connor 0-054.1 (P (35) 

005215 Sediment! UG 0-044.2 (M (35), 
Laurie O'Connor 0-054.1 (P (35) 

005218 Sediment! UG 0-044.2 (M (35), 
Laurie O'Connor 0-054.1 (P (35) 

005219 Sediment! UG 0-044.2 (M (35), 
Laurie O'Connor 0-054.1 (P (35) 

Shipment for case Sample(s) to be used for laboratory QC: 
Complete?N 

Date Shipped: 9117/2004 

Carrier Name: FedEx 

A1rblll: 846414251236 

Shipped to: Woods Hole Group 
375 Paramount Orive, 
SuiteS 
Raynham MA 02767 
(508) 822-9300 

TAGNoJ STATION 
PRESERVATIVEI Bottles LOCATION 

(Ice Only) (2) SEO-15 

(Ice Only) (2) SEO-16 

(Ice Only) (2) SEO-19 

(Ice Only) (2) SEO-20 

AddItIonal Sampler Slgnature(s): 

Client No: 

Chain of Custod
71V Record 

'" AI 
ReI! !/ (Date I Time) 

2 

3 

4 

SAMPlE COLLECT 
DATEITIME 

S: 9/1712004 12:15 

S: 9/1712004 9:45 

S: 9/1712004 15:00 

S: 9/1712004 14:10 

AnaIyaIs Key: c-centratlon: L = Low, M = Low/Medium, H ;: High Type/Designate: Composite = C, Grab;: G 

D-044.2 (M = 0-044.2 (~ etalS), U-lr.)4.1 " .. , = U-U:J4.1 \1"1\MS} 

TR Number: 1-502446878-091704-0005 
PR provides preliminary results. Requests for preliminary results wIIlncrease analytlclll costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., ChantiDy, VA 20151-3819; Phone 703/818-4200; Fax 
'7n")/010 .Ie"",, 

O243M -
Sampler .v 1'-J J' IJ.'I/ L 
Signalure:t\""" y. ff ~ P 
ReceIved By (Date I TIme) 

QC 
Type 

Chain of Custody Seal Number: 

Shipment Iced? 

REGION COpy 
F2V5.1.1147 Page 1 of1 
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C,EPA Metcalf and Eddy DAS Chain of Custody Form 
Generic Chain of Custody 

Reference Case: 

Region: 

Project Code: 

Acc:ount Code: 

CERCUS ID: MAD051787323 

SpWID: 0157 

Site NamelState: Iron Horse Park SedimentlMA 

Project leader. Laurie O'Connor 
ActIon: Combined RIIFS 

sampling Co: Metcalf & Eddy, Inc. 

MATRIXI CONCI ANALYSISI 

SAMPLE No. SAMPlER TYPE TURNAROUND 

005212 Sediment! UG 0-0442 (M (35), 
Laurie o'Connor 0-054.1 (P (35) 

005213 Sediment! UG 0-0442 (M (35), 
Laurie O'Connor 0-054.1 (P (35) 

Shipment for case 8ampte{s) to be used for laboratory QC: 
Complete?N 

Date Shipped: 9120/2004 

Carrier Name: FedEx 

~: 846414251225 

Shipped to: Woods Hole Group 
375 Paramount Drive, 
SuiteS 
Raynham MA 02767 
(506) 822-9300 

TAG NoJ STATION 
PRESERVATIVEI Bottles LOCATION 

(Ice Only) (2) SED-13 

(Ice Only) (2) SED-14 

Additional Sampler Signature{s): 

2 

3 

4 

Client No: 

SAMPlE COUECT 
DATEITIME 

S: 912012004 10:30 

S: 912012004 13:20 

AnalysIs Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

0-044.2 (M = 0-044.2 (, !etalS" LHJ;)4.1 \t' = U-\r.)4.1 \t't\MS} 

TR Number: 1-502446878-092004-0005 
PR provides preliminary results. Requests for preliminary results wID Increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 7031818-4200; Fax 
"'In",040 AerY) 

QC 

Type 

CIIaIn of Custody Seal Number: 

SbIpment Iced? 

REGION COpy 
F2W.1.047 Page 1 of 1 



r- ....... _ -C,EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: D 
Client No: 0243~ A/,4 / M 

RegJon: 1 
Project Code: 

Account Code: 
, 

CERClISW: MAD051787323 

SJIIIIID: 0157 
SIte NameIState: Iron Horse Park Surface WaterlMA 
Project Leader: Laurie O'Comor 
ActIon: Combined RllfS 

Sampling Co: Metcalf & Eddy, Inc. 

MATRIXI CONCI ANAlYSlSI 

SAMPLE No. SAMPLER TYPE TURNAROUND 

005245 Surface Water! UG 0-004.1 (0 (35), 
Laurie O'Connor 0-004.1 (T (35) 

005246 Surface Water! UG 0-004.1 (0 (35), 
laurie O'Connor 0-004.1 (T (35) 

005247 Surface Water! UG 0-004.1 (0 (35), 
laurie o'Connor 0-004.1 (T (35) 

Date Shipped: 912112004 
Carrier Name: FedEx 
AlrbDI: 846414210946 

Sblppedto: Southwest Research 
Institute 
6220 Culebra Road 
San Antonio TX 78228 
(210) 522-3051 

TAG NoJ STATION 
LOCATION PRESERVATIVEIBottiea 

(HN03) (2) SW-BM-01 

(HN03) (2) SW-BM-02 

(HN03) (2) SW-BM-03 

Chain of Custody Record 
Ai/? 

2 

3 

4 

'7"/ /1// / (Date I TIme) 

SAMPlE COLLECT 
OATEITIME 

S: 912112004 10:45 

s: 912112004 10:45 

s: 912112004 10:45 

005252 PE Watert UG 0-004.1 (T (35) (HN03) (1) PE-MOOO0270 s: 912112004 16:20 
Laurie O'Connor 

D05253 PEWatert UG 0-004.1 (0 (35) (HN03) (1) PE-0014047 S: 912112004 16:25 
laurie o'Connor 

Shipment for case Sample(s) to be used for laboratory QC: Additional sampler Slgnature(&): 
Complete? N 

AnalysIs Key: ConcentratIoI.: L - Low, M = LowlMedium, H = High Type/DeslgRate: Composite = C, Grab " G 

0-004.1 (0 = 0-004.1 ( I MeUlISJ, 1J-VU4.1 \ I :: u-u1J4t.l (I OUII MetalS] 

TR Number: 1-502446878-092104-0001 
PR provides preliminary resutts. Requests for preIIm/nary results wIIIlncreaae analytical coata. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., ChantiHy, VA 20151-3819; Phone 7031818-4200; Fax 
'7n,,'040 .. aN') 

Sampler y'#{ lJJ 111 
Signature:/)~ /'--- ~ 
ReceIved By (Dale I TIme) 

QC 
Type 

PE 

PE 

CbaIn ~ Custody SUI NUmIIer: 

ShIpment Iced? 

REGION COpy 
F2V5. t.047 Page 1 of 1 



~ . 
'" & EPA Metcalf and Eddy DAS Chain of Custody FoJm Reference Case: 

Generic Chain of Custody Client No: 

Region: Date Shipped: 912412004 Sampler 

Project Code: FedEx 
Signature' 

Carrier Name: 
Acoount Code: A1rbUI: 846414210935 
CERCLIS 10: MAD051787323 Shipped to: Southwest Research 
SpH/ ID: 0157 Institute 
Site NamelState: Iron Horse Park Surface Water/MA 6220 CUlebra Road 2 

project Leader: Laurie O'Connor 
San Antonio TX 78228 
(210) 522-3051 3 

Action: Combined RVFS 

Sampling Co: Metcalf & Eddy, Inc. 4 

MATRIXI CONCJ ANALYSISf TAG NoJ STATION SAMPlE COLLECT QC 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE' Bottles LOCATION DATE/TIME Type 

005235 Surface Waterl UG 0-004.1 (0 (35), (HN03) (2) SW-RP-01 S: 912212004 8:30 
Laurie O'Connor ~.1 (T(35) 

005236 Surface Waterl UG 0-004.1 (0 (35), (HN03) (2) SW-RP-02 S: 912212004 8:30 
Laurie O'Connor 0-004.1 (T (35) 

005237 Surface W~rl UG 0-004.1 (0 (35), (HN03) (2) SW-RP-03 S: 912212004 8:30 
Laurie O'Connor 0-004.1 (T (35) 

005238 Surface Waterl UG 0-004.1 (T (35) (HN03) (1) SW-MC-01 S: 9/23/2004 9:25 FO 1 
Laurie O'Connor 

005239 Surface Waterl UG 0-004.1 (T (35) (HN03) (1) SW-MC-21 S: 9/23/2004 9:00 FO 1 
Laurie O'Connor 

005240 Surface Waterl UG 0-004.1 (T (35) (HN03) (1) SW-MC-02 S: 9/2312004 9:25 
Laurie O'Connor 

005241 Surface Waterl UG 0-004.1 (T (35) (HN03) (1) SW-MC-03 S: 9/23/2004 9:25 
Laurie O'Connor 

Shipment for case Samp/e(s) to be used for laboratory QC: Addltklnal Sampler Signature(s): Chain of Custody Seal Number: 
Complete?N 

Analysts Key: Concentration: l = Low, M = lowlMedium, H = High TypefDeslgnate: Composite:; C, Grab = G Shipment k:ed? 

0-004.1 (0 = 0-004.1 (LlSSOIVeo MetalS}, U-UU4.1 (I = U-UU4.1 (I otal MetalS) 

TR Number: 1·502446878-092404·0003 REGION COpy 
PR proVides preliminary resutts. Requests for preUmlnary results Win Increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., ChantiUy, VA 20151-3819; Phone 7031818-4200; Fax F2VS.1.D47 Page 1 of 1 
7n.,/O .. o Acn.., 



"' .,. 
( 

& EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: 
Generic Chain of Custody Client No: 

Region: Date Shipped: 9/24/2004 Sampl._~-

Project Code: SflIilaiure: 
Carrier Name: FedEx 

Account Code: A1rblll: 846414210924 
Received By (Date / Time) 

CERCLIS 10: MA0051787323 Shipped to: Southwest Research 
Spill 10: 0157 Institute 
Site Name/State: Iron Horse Park Surface Water/MA 6220 Culebra Road 2 

Project Leader: Laurie O'Connor 
San Antonio TX 78228 
(210) 522-3051 3 

Action: Combined RifFS 

Sampling Co: Metcalf & Eddy, Inc. 4 

MATRIXI CONCI ANALYSISI TAG NoJ STATION SAMPLE COLLECT QC 
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION DATEITIME Type 

005238 Surface Waterl UG 0-004.1 (0 (35) (HN03) (1) SW-MC-01 S: 912312004 9:25 FO 1 
Laurie O'Connor 

005239 Surface Waterl UG 0-004.1 (0 (35) (HN03) (1) SW-MC-21 S: 9/23/2004 9:00 FO 1 
Laurie O'Connor 

005240 Surface Waterl UG 0-004.1 (0 (35) (HN03) (1) SW-MC-02 S: 9/23/2004 9:25 
Laurie O'Connor 

005241 Surface Waterl UG 0-004.1 (0 (35) (HN03) (1) SW-MC-03 S: 9123/2004 9:25 
Laurie O'Connor 

005242 Surface Waterl UG 0-004.1 (T (35) (HN03) (1) SW-CB-01 S: 9/23/2004 14:00 
Laurie O'Connor 

005243 Surface Waterl UG 0-004.1 (T (35) (HN03) (1) SW-CB-02 S: 9/23/2004 14:00 
Laurie O'Connor 

005244 Surface Waterl UG 0-004.1 (T (35) (HN03) (1) SW-CB-03 S: 9/23/2004 14:00 
Laurie O'Connor 

005251 Field QCI UG 0-004.1 (0 (35), (HN03) (2) SW-EB-01 S: 9/23/2004 8:30 Equipment Blank 
Laurie O'Connor 0-004.1 (T (35) 

Shipment for case sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Number: 
Complete?N 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C. Grab = G Shipment Iced? 

0-004.1 (0 = 0-004.1 (L IssolVed MetalS), U-UU'U \ I = U-UU4.1 \ I O1allVlelalS) 

TR Number: 1·502446878·092404·0004 REGION COpy 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax "'I5.1.G47 Page 1 of 1 
"7n")/o .. o .. ~n..., 



~EPA Metcalf and Eddy DAS Chain of Custody Fonn 
( Generic Chain of Custody 

Region: Date Shipped: 912412004 
Project Code: Carrier Name: FedEx 
Account Code: AlrblU: 846414210913 
CERCUSID: MAD051787323 Shipped to: Southwest Research 
SpHJ ID: 0157 Institute 
SIte NameJState: Iron Horse Park Surface WaterlMA 6220 Culebra Road 

Project Leader: Laurie O'Connor 
San Antonio TX 78228 
(210) 522-3051 

ActIon: Combined RllFS 

Sampling Co: Metcalf & Eddy, Inc. 

MATRIX! CONCI ANALYSISI TAG NoJ STATION 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE! Bottles LOCATION 

005242 Surface Waterl UG ~04.1 (0 (35) (HN03) (1) SW-CB-01 
Laurie O'Connor 

005243 Surface Waterl UG 0-004.1 (0 (35) (HN03) (1) SW-CB-02 
Laurie O'Connor 

005244 Surface Waterl UG ~Q4..1 (0 (35) (HN03) (1) SW-CB-03 
Laurie O'Connor 

005248 Surface Waterl UG 0-004.1 (0 (35), (HN03) (4) SW-RF-01 
Laurie O'Connor 0-004.1 (T (35) 

005249 Surface Waterl UG ~04.1 (0 (35), (HN03) (2) SW-RF-02 
Laurie O'Connor 0-004.1 (T (35) 

005250 Surface Waterl UG 0-004.1 (0 (35), (HN03) (2) SW-RF-03 
Laurie O'Connor 0-004.1 (T (35) 

ShIpment for case Sample(s) to be used for laboratory QC: Additional Sampler Slgnature(s): 
Complele?Y 

005248 

2 

3 

4 

Reference Case: 

Client No: 0243M 

Sampl .. 
Signature: 

Received By 

SAMPlE COLLECT 
DATEITIME 

S: 912312004 14:00 

S: 912312004 14:00 

S: 9/2312004 14:00 

S: 912412004 9:45 

S: 912412004 9:45 

S: 912412004 9:45 

QC 
Type 

Chain of CUstody Seal Number: 

AnalysIs Key: Concen1ndIon: L :: Low, M = Low/Medium, H = High Type/DesIgnate: Composite = C, Grab = G ShIpment Iced? 

0-004.1 (0 = 0-004.1 (L ISSOlVeo MetalS), U-w4.1 t I = U-W4.1 \ I otal MetalS) 

TR Number: 1-502446878-092404-0005 
PR provides preUminary results. Requests for preliminary results wRllncrease analytical costs. 

REGION COpy 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 7031818-4200; Fax F2VS.1.047 Page 1 of1 
'7n"2/01l0 ACt\"') 



C,EPA Metcalf and Eddy DAS Chain of Custody Form 
Generic Chain of Custody 

Reference Case: R Client No: 0243M 

Region: 

Profect Code: 

Account Code: 

CERCUSID: 

SpIIIID: 

MAD051787323 

0157 
Site NameJState: Iron Horse Park SedimentlMA 

Laurie O'Connor Project -Leader: 

ActIon: 

sampling Co: 

SAMPLE No. 

005220 

005221 

005222 

005225 

Combined RUFS 

Metcalf & Eddy, Inc. 

MATRlXf CONCI 
SAMPLER TYPE. 

Sediment! UG 
Laurie O'Connor 

Sediment! UG 
Laurie O'Connor 

Sediment! UG 
Laurie O'Connor 

PE Sediment! UG 
laurie O'Connor 

ANALYSl8I 
TURNAROUND 

0-043.1 (P (35)' 

0-043.1 (P (35) 

0-043.1 (P (35) 

0-043.1 PC (35) 

Date ShIpped: 9/1312004 

Carrier Name: 

A1rbHI: 

Shipped to: 

FedEx 

846414210980 

Southwest Research 
InstibJte 
6220 Culebra Road 
San Ant~>nio TX 78228 
(210) 522-3051 

TAG NoJ STATION 
PRESERVATIVEI ~ttles LOCATION 

(Ice Only) (6) SED-21 

(Ice Only) (6) SEO-22 

(Ice Only) (6) SED-23 

(Ice Only) (1) PE-TT05606 

Chain of Custody Record 

2 

3 

4 

SAMPLE COLLECT 
DATE/TIME 

S: 911312004 13:20 

S: 911312004 15:45 

S: 9/1312004 14:25 

S: 9/1312004 15:00 

005226 PE Sediment! UG 0-0.43.1 Ps (35) (Ice Only)(1) PE-CRM824-050 S: 911312004 15:00 
Laurie O'Connor 

Shipment for ~ Sample(s) to be Used for laboratory QC: Additional Sampler Signature(s): 
Complete?)( 

~' . J3/zl1 005220,005221,005222 

AnalysIs Key: f Concentration: L = Low, M = LowlMedium, H = High TypeIDeslgnate: Composite = C, Grab = G 

0-043.1 (P = D-043.1( .."u ", ... $), D-043.1 I-'G = D-043.1(PCBS only).-u.-043.1 Ps = U-U4,j.l ll"'esrornyy 

TR Number: 1-502446878-091304-0003 
PR provides preliminary results. Requests for prelimInary results wm Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
7n"2/D1D A~ft"') 

QC 
Type 

PE 

PE 

ChaIn of CUstody Seal Number: 

ShIPment Iced? 

REGION COpy 
F2VS.1.047 Page 1 of1 



&EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Region: Date Shipped: 911512004 
Project Code: Carrier Name: Fed Ex 
Account Code: A1rbUl: 846414210979 
CERCUSID: MA0051787323 Shipped to: Southwest Research 
SpIH ID: 0157 InstiMe 
SHe NamelState: Iron Horse Park SedimentlMA 6220- Culebra Road 

Project Leader: laurie O'Connor 
San Antonio TX 78228 

AcUon: Combined RIIFS 
(210) 522-3051 

Sampling Co: Metcalf & Eddy, Inc. 

MATRIXI CONCI ANALYSIS! TAG NoJ STATION 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION 

d 

005199 Sediment! UG 0-043.1 (P (35) (Ice Only) (2) SE0-01 
Laurie O'Connor 

005200 Sediment! UG 0-043.1 (P (35) (Ice Only) (2) SED-02 
laurie O'Connor 

005201 Sediment! UG 0-043.1 (P (35) (Ice Only) (2) SED-03 
Laurie O'Connor 

005202 Sediment! UG 0-0-43.1 (P (35) (Ice Only) (2) SED-04 
laurie O'Connor 

005203 Sediment! UG 0-0-43~ 1 (P (35) (Ice Only) (2) SED-05 
laurie O'Connor 

005204 Sediment! UG 0-043.1 (P (35) (Ice Only) (2) SED-25 
laurie O'Connor 

005205 Sediment! UG 0-0-43.1 (P (35) (Ice Only) (2) SED-06 
laurie O'Connor 

005206 Sediment! UG 0-043.1 (P (35) (Ice Only) (2) SED-07 
laurie O'Connor 

005207 Sediment! UG 0-0-43.1 (P (35) (Ice Only) (2) SED-08 
laurie O'Connor 

Shipment for case sample(s) to be used for laboratory QC: Additional Sampler Signature(s): 
Complele?N 

Reference Case: 

Client No: 0243M 

Chain of Custody Record Sampl .. 
Signature: 

2 

3 

4 

SAMPLE COLLECT 
DATEITIME 

S: "911412004 9:20 

S: 9/1412004 15:05 

S: 911412004 11 :10 

S: 9/1412004 13:10 

S: 9/1512004 12:00 

S: 91151200-4 11:00 

S: 9/151200-4 11:20 

S: 9/151200-4 13:00 

S: 9/1512004 9:15 

R 
(Date f TIme) 

QC 
Type 

FD 1 

FD 1 

Chain of Custody 8eaI Number: 

AnaIyIIs Key: Concentration: L = Low, M = LowlMedium, H = High Type/Designate: ComposiIB = C, Grab = G Shipment Iced? 

0-043.1 (p = D-O-43.1 ( ~v, __ 5J 

TR Number: ·1-502446878-091504-0002 
PR provides preliminary resutts. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 7031818-4200; Fax 

REGION COpy 
FZV6.1.047 Page 1 of 1 

'71\"21040 ..tC:n-") 



oEPA Metcalf and Eddy DAS Chain of Custody Form 
Generic Chain of Custody 

RegIon: 1 Date Shipped: 911612004 
Project Code: carrier Name: FedEx 
Account Code: 

, 
AII'bIII: 846414210887 

CERCLIS 10: MAD051787323 Shipped to: Southwest Research 
SpID 10: 0157 InstiMe 
SIte Name/State: Iron Horse Park Sediment!MA 6220 Culebra Road 

Project Leader: Laurie O'Connor 
San Antonio TX 78228 

ActIon: Combined RllFS 
(210) 522-3051 

sampling Co: Metcalf & Eddy, Inc. 

MATRlXf CONCI ANALYSIs/ TAG NoJ STATION 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE/ Bottles LOCATION 

005208 Sediment! L/G 0-043.1 (P (35) (Ice Only) (2) SE0-09 
Laurie O'Connor 

005209 Sediment! L/G 0-043.1 (P (35) (Ice Only) (2) SEO-10 
Laurie O'Connor 

005210 Sediment! L/G 0-043.1 (P (35) (Ice Only) (2) SE0-11 
Laurie O'Connor 

005211 Sediment! L/G 0-043.1 (P (35) (Ice Only) (2) SE0-12 
Laurie O'Connor 

005216 Sediment! L/G 0-043.1 (P (35) (Ice Only) (2) SEO-17 
Laurie O'Connor 

005217 Sediment! L/G 0-043.1 (P (35) (Ice Only) (2) SEO-18 
Laurie O'Connor 

005223 Field OCI L/G 0-043.1 (P (35) (Ice Only) (2) SEO-EB-01 
Laurie O'Connor 

Shipment for Case sample(s) to be used for laboratory QC: Additional sampler Signature(s): 
Complete? N 

Reference Case: 

CHent No: 0243M 

Chain of CUstod!h...«Ord 

R .", -All/ / / fPatv I Time} 

2 

3 

4 

SAMPLE COLLECT 
OATEITIME 

S: 9/1612004 8:4tl 

S: 9/1612004 9:30 

S: 9/1612004 10:35 

S: 9/1612004 12:00 

S: 911612004 14:50 

S: 9/1612004 13:45 

S: 9/1512004 15:00 

Sampler 
Signature: 

Received By 

R 
(Date, TIme) 

QC 
Type 

Equipment Blank 

Chain of Custody Seal Number: 

AnalysIs Key: Concentration: L = Low, M = Low/Medium, H = High TypetDeslgnate: Composite = C, Grab = G ShIpment Iced? 

0-043.1 (P = 0-043.1 ( ._ ~ ...... I:t:l), L1-U4;;s..1 (t> = U-t143.1 \I" .... v '",oS) 

REGION COpy TR Number: 1-502446878-091604-0007 
PR provkIe$ preliminary results. Requests for prelmlnary resulls will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, esc, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/816-4200; Fax F2VS.1.D47 Page 1 of1 
'7n?-lOof 0 A.:n'" 



.oEPA Metcalf and Eddy DAS Chain of Custody Form 
Generic Chain of Custody 

Region: 

Project Code: 

Account Code: 

CERCUS ID: MAD051787323 

SpIIIlD: 0157 

Site NamelState: Iron Horse Park SedimentiMA 

ProJect leader: Laurie O'Connor 
ActIon: Combined RUFS 

8ampIing Co: Metcalf & Eddy, Inc. 

MATRIX! CONCI ANALYSIS! 
SAMPLE No. SAMPlER TYPE TURNAROUND 

005214 Sediment! UG 0-043.1 (P (35) 
Laurie O'Connor 

005215 Sediment! LIG 0-043.1 (P (35) 
Laurie O'Connor 

005218 Sediment! UG 0-043.1 (P (35) 
Laurie O'Connor 

005219 Sediment! UG 0-043.1 (P (35) 
Laurie O'Connor 

Shipment for case Sample(s) to be used for laboratory QC: 
Complete?N 

Date Shipped: 9/1712004 

Carrier Name: FedEx 

AIrbIU: 846414210968 

Shipped to: Southwest Research 
Institute 
6220 Culebra Road 
San Antonio TX 78228 
(210) 522-3051 

TAG NoJ STATION 
PRESERVATIVEI BoWes LOCATION 

(Ice Only) (2) SEO-15 

(Ice Only) (2) SEO-16 

(Ice Only) (2) SE0-19 

(Ice Only) (2) SEO-20 

Additional Sampler Signature(s): 

2 

3 

4 

SAMPlE COLLECT 
DATEITIME 

S: 9/1712004 12:15 

S: 9/1712004 9:45 

S: 9/1712004 15:00 

S: 9/17/2004 14:10 

Analysis Key: Concentration: L = low, M = low/Medium, H = High TypeiDeslgnate: Composite = C, Grab = G 

0-043.1 (P = 0-043.1 (Pewr-IJ£») 

TR Number: 1-502446878-091704·0004 
PR proYldes preliminary results. Requests for preliminary results WUJ Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., ChantiDy, VA 20151-3819; Phone 70318184200; Fax 
~n"'Ct .. o ~~n,., 

QC 
Type 

ChaIn of Custody Seal Number: 

ShIpment Iced? 

REGION COpy 
F2Vli.1.047 Page 1 011 



... &EPA Metcalf and Eddy DAS Chain of Custody Form 
Generic Chain of Custody 

Reference Case: 

Region: 

Projeet Code: 

Account Code: 

CERCUSID: 

SpIH 10: 

MAD051787323 

0157 
SIte Name/State: Iron Horse ParX SedimentIMA 

Laurie O'Connor Project leader: 

ActIon: Combined RIIFS 

Sampling Co: Metcalf & Eddy, Inc. 

MATRIXI CONCI ANAlYSISI 

SAMPLE No. SAMPlER TYPE TURNAROUND 

005212 Sediment! UG D-043.1 (P (35) 
Laurie O'Connor 

005213 Sediment! UG 0-043.1 (P (35) 
Laurie O'Connor 

Shipment for case Samp/e(s) to be used for laboratory QC: 
Complete?N 

Date Shipped: 912012004 

Carner Name: FedEx 

Alrblll: 846414210957 

Shipped to: Southwest Research 
InstiMe 
6220 Culebra Road 
San Antonio TX 78228 
(210) 522-3051 

TAG NoJ STATION 
PRESERVATIVEI Bottles LOCATION 

(Ice Only) (2) SEO-13 

(Ice Only) (2) SEO-14 

AddIUonaI Sampler Slgnature(s): 

2 

3 

4 

Client No: 

SAMPlE COlLECT 
DATEITIME 

S: 912012004 10:30 

S: 912012004 13:20 

Analysis Key: Concentration: l = law, M = lowlMedium, H = High TypelDeslgnate: Composite = C, Grab = G 

0-043.1 (P = 0-043.1 ( c~V· " ... S) 

TRNumber: 1-502446878-092004-0007 
PR provides preIlmInary results. Requests for preliminary results wIU Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr" Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
"7n"'040 .u~n., 

QC 
Type 

Chain of Custody Seal Number: 

Shipment Iced? 

REGION COpy 
F2VS.1.D47 Page 1 of 1 



> a, EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Region: 

Project Code: 

Account Code: 

CERCLIS 10: 

Spill 10: 

MA0051787323 

0157 
Site Name/State: Iron Horse Park Surface Water/MA 

Laurie O'Connor Project Leader: 

Action: Combined RifFS 

Sampling Co: Metcalf & Eddy, Inc. 

MATRIXI CONC/ ANALYSISI 
SAMPLE No. SAMPLER TYPE TURNAROUND 

005238 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005239 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005240 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005241 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005245 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005246 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005247 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

Shipment for Case Sample(s) to be used for laboratory QC: 
Complete? N 

Date Shipped: 9/2312004 

Carrier Name: FedEx 

Alrblll: 846414255070 

Shipped to: Severn Trent Laboratories 
- Connecticut 
128 Long Hill Cross Road 
Shelton CT 06484 
(203) 929-8140 

TAG No.1 STATION 
PRESERVATIVEI Bottles LOCATION 

(Ice Only) (1) SW-MC-01 

(Ice Only) (1) SW-MC-21 

(Ice Only) (1) SW-MC-02 

(Ice Only) (1) SW-MC-03 

(Ice Only) (1) SW-BM-01 

(Ice Only) (1) SW-BM-02 

(Ice Only) (1) SW-BM-03 

Additional Sampler Signature(s): 

2 

3 

4 

Reference Case: 

Client No: 0243M 

SAMPLE COLLECT 
DATEITIME 

S: 9/2312004 9:25 

S: 9/23/2004 9:00 

S: 9/2312004 9:25 

S: 9/2312004 9:25 

S: 9/2112004 10:45 

S: 9/2112004 10:45 

S: 9/2112004 10:45 

Sampler 
Signature: 

Received By 

QC 
Type 

FO 1 

FO 1 

Chain of Custody Seal Number: 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Shipment Iced? 

0-033 (Alk = 0-033 (AikannllYJ 

TR Number: 1-502446878-092304-0004 REGION COpy 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 1 of 1 
7n."o ... o A.c::n.., 



• 
.sEA Metcalf and Eddy DAS Chain of Custody Fonn 

Generic Chain of Custody 

Region: 

Project Code: 

Account Code: 

CERCLIS 10: 

Spill 10: 

MA0051787323 

0157 
Site Name/State: Iron Horse Park Surface Water/MA 

Laurie O'Connor Project Leader: 

Action: Combined RIIFS 

Sampling Co: Metcalf & Eddy, Inc. 

MATRIX! CONC/ ANALYSISI 
SAMPLE No. SAMPLER TYPE TURNAROUND 

005235 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005236 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005237 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005242 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005243 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

005244 Surface Waterl UG 0-033 (Alk (35) 
Laurie O'Connor 

Shipment for Case Sample(s) to be used for laboratory QC: 
Complete? N 

Date Shipped: 912312004 

Carrier Name: Fed Ex 

Alrblll: 846414255091 

Shipped to: Severn Trent Laboratories 
- Connecticut 
128 Long Hill Cross Road 
Shelton CT 06484 
(203) 929-8140 

TAG No.1 STATION 
PRESERVATIVEI Bottles LOCATION 

(Ice Only) (1) SW-RP-01 

(Ice Only) (1) SW-RP-02 

(Ice Only) (1) SW-RP-03 

(Ice Only) (1) SW-C8-01 

(Ice Only) (1) SW-C8-02 

(Ice Only) (1) SW-C8-03 

Additional Sampler Signature(s): 

2 

3 

4 

Reference Case: 

Client No: 0243M 

Sampler 
Signature: 

Received By 

SAMPLE COLLECT 
DATE/TIME 

S: 9/2212004 8:30 

S: 9/2212004 8:30 

S: 9/2212004 8:30 

S: 9/23/2004 14:00 

S: 9/23/2004 14:00 

S: 9/23/2004 14:00 

QC 
Type 

Chain of Custody Seal Number: 

Analysis Key: Concentration: L = Low. M = Low/Medium. H = High Type/Deslgnate: Composite = C, Grab = G Shipment Iced? 

D-033 (A1k = D-033 (AlkalinItY) 

TR Number: 1-502446878-092304-0005 R.EGION COpy 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 1 of 1 
"7n"'D .. 0 AC'n"') 



3EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: 

Region: 

Project Code: 

Account Code: 

CERCLIS 10: MAD051787323 

SpiH 10: 0157 

Site Name/State: Iron Horse Park Surface Water/MA 

Project Leader: Laurie O'Connor 
ActIon: Combined RIIFS 

SampUngCo: Metcalf & Eddy, Inc. 

MATRIX! CONCI ANALYSISI 

SAMPLE No. SAMPLER TYPE TURNAROUND 

005248 Surface Waterl UG 0-033 (A1k (35) 
Laurie O'Connor 

005249 Surface Waterl UG 0-033 (A1k (35) 
Laurie O'Connor 

005250 Surface Waterl UG 0-033 (A1k (35) 
Laurie O'Connor 

Shipment for Case Sample(s) to be used for laboratory QC: 
Complete?Y 

005248 

Date Shipped: 9/2412004 

Carrier Name: FedEx 

AIrbIII: 846414255080 

Shipped to: Severn Trent Laboratories 
- Connecticut 
128 Long Hill Cross Road 
Shelton CT 06484 
(203) 929-8140 

TAG No.1 STATION 
PRESERVATIVEI Bottles LOCATION 

(Ice Only) (2) SW-RF-01 

(Ice Only) (1) SW-RF-02 

(Ice Only) (1 ) SW-RF-03 

Additional Sampler Signature{s): 

2 

3 

4 

SAMPlE COLLECT 
DATEJTlME 

S: 912412004 9:45 

S: 912412004 9:45 

S: 9/2412004 9:45 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

0-033 (A/k = 0-033 (A1kallmty) 

TR Number: 1-502446878-092404-0006 
PR provides preliminary results. Requests for preliminary results wID Increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., ChantiUy, VA 20151-3819; Phone 7031818-4200; Fax 
'7n'l,a .. Q A.::n.., 

QC 
Type 

Chain of Custody seal Number: 

Shipment Iced? 

REGION COpy 
F2V5.1.047 Page 1 of 1 



oEPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: 

Client No: 

Region: Date Shipped: 9124/2004 
Project Code: 

Carrier Name: Courier 
Account Code: Alrblll: 
CERClIS 10: MA0051787323 Shipped to: Woods Hole Group 
Spill 10: 0157 375 Paramount Drive, 
Site NameJState: Iron Horse Park FishlMA SuiteS 2 

Project Leader: Laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 3 

Action: Combined RifFS 

Sampling Co: Metcalf & Eddy, Inc. 4 

MATRIXI . CONC/ ANALYSISI TAG No.1 STATION SAMPlE COLLECT 

SAMPLE No. SAMPlER TYPE TURNAROUND PRESERVATIVE/ Bottles LOCATION DATE/TIME 

005254 PE Fish! UG 0-134 (Met (45) (Dry Ice) (1) PE-MT2976 S: 912412004 15:25 
Nathan 
Henderson 

005255 PE Fish! UG 0-052.1 (P (45) (Dry Ice) (1) PE-MT2977 S: 9/2412004 15:25 
Nathan 
Henderson 

Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): 
Complete?Y 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

0-052.1 (p:; 0-052.1 (,"",ns), U-l')4 ~Mel = U-l')4 ~MeIaIS) 

TR Number: 1-502446878-092404-0002 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/81 ~200; Fax 
'7n"/004 0 Ai:n"') 

QC 
Type 

PE 

PE 

Chain of Custody Seal Number: 

Shipment Iced? 

REGION COpy 
F2VS.1.D47 Page 1 of 1 



3EPA Metcalf and Eddy DAS Chain of Custody Form 
Generic Chain of Custody 

Region: Date ShIpped: 9J2212OO4 
Project Code: carrterName: Courier 
Account Code: AlrblU: 
CERCUSID: MAD051787323 Shipped to: Woods Hole Group 
SpIIIlD: 0157 375 Paramount Drive, 
SIte NamelState: Iron Horse Park FishIMA Suite B 

Project Leader. Laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 

ActIon: Combined RIIFS 

SamplIng Co: Metcalf & Eddy, Inc. 

MATRIXI CONCI ANALYSISI TAG NoJ STATION 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVAnvel BoUIes LOCATION 

FOOO1 FISh! UG 0-052.1 (P (45), (Dry Ice) ~(Jl ~ Cf~o., F1-BM-BH-001 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

FOOO2 FISh! UG 0-052.1 (p (45), (Dry Ice)~(!' FI-BM-BH-002 
Nathan D-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice)~(J) FOOO3 Fishl UG D-052.1 (p (45), FI-BM-BH-003 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

FOOO4 FISh! UG 0-052.1 (P (45), (Drylce)~) FI-BM-BH-004 
Nathan 0-058.1 (L (45), 
Henderson 0-134 {Met (45) 

(Drylce)~) FOOO5 Fish! UG 0-052.1 (P (45), FI-BM-BH-005 
Nathan 0-058.1 (L(45), 
Henderson 0-134 (Met (45) 

(Drylce)~J FOOO6 FISh! UG 0-052.1 (P (45), FI-BM-BH-006 
Nallan 0-058.1 (L (45), 
Henderson D-134 (Met (45) 

FOOO7 FISh! UG 0-052.1 (P (45), (Dry Ice) ~() FI-BM-BH-007 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

FOOO8 FISh! UG 0-052.1 (P (45), (Drylce)~) FI-BM-BG-008 
Nathan D-058.1 (L (45), 
Henderson 0-134 (Met (45) 

FOOO9 FISh! UG 0-052.1 (p (45), (Dry lce)~c.> FI-BM-DA-009 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

ShIpment for case Sample(s) to be used for laboratory QC: Addltlonlll Sampler Slgnature(s): 
Complete?N 

Reference Case: 

C6ent No: 0243M 

2 

3 

4 

SAMPLE COLLECT QC 
DATEInME Type 

S: 912112004 11:30 

S: 912112004 11:30 

S: 912112004 11:30 

S: 912112004 11:30 

s: 912112004 11:30 

S: 912112004 11:30 

S: 912112004 11:30 

S: 912112004 11:30 

S: 912112004 11:30 

Chain of CUstody SuI Number: 

AnalysIs Key: ConcentratIon: L = Low, M = LowlMedium, H = High Type/DesIgnate: Composite = C, Grab = G SIIIpment Iced? 

0-052.1 (P = 0-052.1 (t'IV1S), ~.1 (L = U-Ir.)tI.l (upKJSJ, U-l;$4 \Mel= U-I~ (MetalS) 

TR Number: 1-502446878-092204.0001 
PR provides preliminary results. Requests for preliminary results will Increase anaIytIcaJ costs. 

REGION COpy 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., ChantBJy, VA 20151-3819; Phone 7031818-4200; Fax F2V5.1.047 Page 1 of 1 
~n"'·t&'" 0 AQn,., 



&EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: R Generic Chain of Custody Client No: 0243M 

Region: 1 CIte Shipped: 9/22/2004 Chain of Custody Record Sampler 

Project Code: CamerName: Courier 
SIgnature: 

Account Code: 
. 

Rellnquls)f!d By (Date I TIme) ReceIved By A1rbUl: /J (Date I TIme) 

CERCUSID: MAD051787323 SItIpped to: Woods Hole Group 1 _~ ry A 1r~r".., ."'.110 2ifi5dfd U.1 /jI.'~ ... 
SpUllD: 0157 375 Paramount Drive. 2lJ\. .., 
Site NamelState: Iron Horse Parit FishfMA SuiteB 

Project Leader: Laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 3 

ActIon: Combined RIIFS 

sampling Co: MetcaH & Eddy. Inc. 4 

MATRIXI CONCI ANALYSISI TAG NoJ STATION SAMPLE COLLECT QC 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION DATfITIME Type 

FOO10 Fish! UG 0-052.1 (p (45). (Dry Ice) (3) F1-RP-GS-010 S: 912212004 13:00 
Nathan 0-058.1 (L (45). 
Henderson 0-134 (Met (45) 

FOO11 Fishf UG 0-052.1 (P (45). (Dry Ice) (3) FI-RP-GS-011 S: 912212004 13:00 
Nathan 0-058.1 (L (45). 
Henderson 0-134 (Met (45) 

FOO12 Ftshl UG 0-052.1 (P (45). (Dry Ice) (3) FI-RP-GS-012 S: 912212004 13:00 
Nathan 0-058.1 (L (45). 
Henderson 0-134 (Met (45) 

F0013 FtShI UG 0-052.1 (P (45). (Dry Ice) (3) FI-RP-GS-013 S: 912212004 13:00 
Nathan 0-058.1 (L (45). 
Henderson 0-134 (Met (45) 

F0014 FISh! UG 0-052.1 (p (45). (Dry Ice) (3) F1-RP-GS-014 S: 912212004 13:00 
Na1han 0-058.1 (L (45). 
Henderson 0-134 (Met (45) 

FOO15 Fish! UG 0-052.1 (p (45). (Dry Ice) (3) FI-RP-GS-015 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0016 Fish! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-GS-016 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Foo17 FIShI UG 0-052.1 (P (45). (Dry Ice) (3) FI-RP-GS-017 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0018 FiShI UG 0-052.1 (p (45). (Dry Ice) (3) Fl-RP-GS-018 S: 912212004 13:00 
Na1han 0-058.1 (L (45). 
Henderson 0-134 (Met (45) 

Foo19 Fish! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-GS-019 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Shipmentfor' case Sample(s) to be used for' laboratory QC: AddItIonal Sampler Slgnature(s): CIIaIn ofCUstDdy Seal Number: 
Compllte?N 

AnalysIs Key: ConcentraUon: l = Low, M = Low/Medium, H = High TypelDeslgnate: Composite = C, GIab = G SIIIpment Iced? 

0-052.1 (P = 0-052.1 (I- AHS), lHItIlU \L = U-tr.JO.l \LIpIOS}, U-l;)4 \Met = D-'I34 (MetalS) 

TR Number: 1-502446878-092304-0001 
PR provides preliminary results. Requests for' preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office. Attn: Heather Bauer. CSC, 15000 Conference Center Or., Chanblly, VA 20151-3819; Phone 7031818-4200; Fax 

REGION COpy 
F2VI.1.G47 Page 1 of 4 

'7n.,lO .. 0 .. ,c:"", 



& EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: R Generic Chain of Custody CHentNo: 0243M 

Region: 1 Date Shipped: 912212004 Chain of Custody Record Sampler 

Project Code: carrter Name: Courier 
Signature: 

Account Code: 
, 

RelillC[UIsI1.t«' By ~ (Date/TIme) Received By (Date I Tbne) AIrbIU: 
CERCUSID: MAD051787323 Shipped to: Woods Hole Group 1 ;::["J~ 1 ;;..;: ..... {q:., ~ ?c./:3§Jti.. ~~ /Y-'fJ .. 
SplIIID: 0157 375 Paramount Orive, 

2 V -
Site NameIState: Iron Horse Park FishlMA SuiteB 

Project Leader: Laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 3 

ActIon: Combined RVFS 

Sampling Co: MetcaH & Eddy, Inc. 4 

MATRIXI CONCI ANALYSISI TAG NoJ STATION SAMPLE COLLECT QC 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION DATEITIME Type 

FOO2O Fish! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-GS-020 S: 9I22l2004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0021 Fish! UG 0-052.1 (P (45), (Ory Ice) (3) FI-RP-GS-021 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

FOO22 Fish! UG 0-052.1 (P (45), (Ory Ice) (3) FI-RP-GS-022 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0023 Fish! UG 0-052.1 (P (45), (Ory Ice) (3) FI-RP-GS-023 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0024 Fish! UG 0-052.1 (p (45), (Dry Ice) (3) Fl-RP-GS-024 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0025 Fish! UG 0-052.1 (P (45), (Ory Ice) (3) FI-RP-GS-025 S: 9I22l2004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0·134 (Met (45) 

Foo26 FISh! UG 0-052.1 (P (45), (Ory Ice) (3) FI-RP-GS-026 S: 9I22l2004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0027 Fish! UG 0-052.1 (P (45), (Ory Ice) (3) FI-RP-GS-027 S: 9f2212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0028 Fish! UG 0-052.1 (P (45), (Ory Ice) (3) FI-RP-GS-028 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

FOO29 FISh! UG 0-052.1 (P (45), (Ory Ice) (3) FI-RP-GS-029 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Shipment for case Sample(s) to be used for laboratory QC: Additional Sampler slgnature(s): ChaIn 01 CUstody Seal Number: 
Complete?N 

Analysis Key: Concentration: L = Low. M = LowlMedlum. H = High TypelDeslgnate: CompositB = C, Grab = G ShIpment Iced? 

0-052.1 (P = 0-052.1 (I" AMS), u-utIU.l {L = U-UOts.l {LIpIUS), U-134 {Met = U-134 {MetalS) 

TR Number: 1-502446878-092304-0001 
PR provides preliminary results. Requests for preRmlnary results wHllncrease anatytIcal costs. 

REGION COpy 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Or., Chantilly. VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.OC7 Page 2 of .. 
'7n"),a40 .CIV) 



C,EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: R Generic Chain of Custody Client No: 0243M 

Region: 1 Date Shipped: 912212004 Chain of Custody Record S~er 

Project Code: ClIrrIerName: Courier 
Signature: 

, 
Account Code: AlrbIB: RellnqUiSjHid e.l (Date I TIme) ReceIved By (Date I TIme) 

CERCUS 10: MAD051787323 Sh\ppedto: Woods Hole Group 1 i1rJv./(J( A.... '" (%'[0" 1a{:t4 c>1/~ ~ I~c) SpII!lD: 0157 375 Paramount Drive, 
217 ' SIte NameJState: Iron Horse Park FishIMA Suite B 

Project leader: laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 3 

ActIon: Combined RUFS 

SamplIng Co: Metcalf & Eddy, Inc. 4 

MATRIXI CONCI ANALY8ISI TAGNoJ STATION SAMPlE COLlECT QC 

SAMPLE No. SAMPlER TYPE TURNAROUND PRESERVAnVEI Bottles LOCATION DATEITIME Type 

F0030 Fish! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-G8-030 s: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Foo31 FISh! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-GS-031 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Foo32 FISh! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-G8-032 s: 9/2212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

FOO33 FISh! UG 0-052.1 (P (45), (Dry Ice) (3) F1-RP-GS-033 S: 9J2212004 13;00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Foo34 Fish! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-GS-034 s: 9J2212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Foo35 FISh! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-G8-035 S: 9J2212oo4 13:00 
Nathan D-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Foo36 FISh! UG 0-052.1 (P (45), (Dry Ice) (3) Fl-RP-G8-036 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F00l7 FIShI UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-G8-037 S: 9I22l2OO4 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

FOO38 FISh! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-G8-038 S: 9J2212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Foo39 FISh! UG 0-052.1 (p (45), (Dry Ice) (3) FI-RP-G8-039 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Shipment for case Sample(s) to be used for laboratory QC: Addltlonal8ampler Slgnature(s): Cilaln of CUstody Seal Number: 
COIIIp/ete?N 

AnalysIs Key: Concentration: L = Low. M = LawlMedium. H = High TypeIDesIgnate: Composite = C, Grab = G SIIIpment Iced? 

D-052.1 (P = 0-052.1 (r ~MS', IJ-U;)O.l \L = U-UOO.l \uptas), u-n~ \Mel = U-l~ {MetalS} 

TR Number: 1-502446878-092304-0001 
PR provides preliminary results. Requests for preliminary results wID Inc:reaH analytical costs. REGION COpy 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., ChantiUy, VA 20151-3819; Phone 7031818-4200; Fax F2VS.1.047 Page 3 of4 
.,n.,104 0 ~~n'" 



&EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: R Generic Chain of Custody Client No: 0243M 

Region: 1 Date Shipped: 912212004 Chain of Custody Record Sampler 

Project Code: carrier Name: Courier 
Signature: 

Account Code: 
, 

Rellnquls"n By.l'. AlrblII: (Data I TIme) Received By /J (Date I TIme) 

CERCUSID: MAD051787323 Shipped to: Woods Hole Group 1 ~O[JL Cf /Zlp/la{:.tA ~ 2/J !?b.l!t/J;t.J /j/.-o~ 
Spill 10: 0157 375 Paramount Drive, 

SuiteB 2 V v 
SHe NamelState: Iron Horse Park FishIMA 
Project Leader: Laurie O'Connor 

Raynham MA 02767 
(508) 822-9300 3 

ActIon: Combined RifFS 

sampling Co: Metcalf & Eddy. Inc. 4 

MATRIX! CONCI ANALYSISI TAG NoJ STATION SAMPLE COllECT QC 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION DATE:ITIME Type 

F0040 Fish! UG 0-052.1 (p (45), (Dry Ice) (3) FI-RP-GS-040 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0041 Fish! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-GS-041 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0042 Fish! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-GS-042 S: 9J2212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0043 Fish! UG 0-052.1 (P (45). (Dry Ice) (3) FI-RP-GS-043 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

FOO44 Fish! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-GS-044 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0045 Fish! UG 0-052.1 (P (45). (Dry Ice) (3) FI-RP-GS-045 S: 912212004 13:00 
Nathan 0-058.1 (L (45). 
Henderson 0-134 (Met (45) 

F0046 Fish! UG 0-052.1 (P (45). (Dry Ice) (3) FI-RP-BB-046 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0047 Fish! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-BB-047 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0048 Fish! UG 0-052.1 (P (45), (Dry Ice) (3) FI-RP-BB-048 S: 912212004 13:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Shipment for case Sample(s) to be used for laboratory QC: Additional sampler SIgnature(I): Cbaln of Custody Seal Number: 
Complete?N 

AnalysIs Key: Concentration: L = Low, M = Low/Medium, H = High TypeiDeslgnate: Compositv = C, Grab = G SlIIpment Iced? 

0-052,1 (P = 0-052.1 (to ANS), u-u~tI,l lL = u-u~tJ.l luplOSJ, U-l~ lMet = U-l~ 'MetalS} 

. TR Number. 1-502446878-092304-0001 
PR provides preliminary results. Requests for Pf8Ilminary results wln Increase analytical coltS. REGION COpy 
Send Copy to: Sample Management Office. Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantifty. VA 20151-3819; Phone 703/818-4200; Fax F2V6.1.047 Page4of4 
'7n., 101 0 .. ",n., 



o,EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: 

Region: 

Project Code: 

Account Code: 

CERCLIS 10: MA0051787323 

Spill 10: 0157 

Site Name/State: Iron Horse Park Fish/MA 

Project Leader: Laurie O'Connor 

Action: Combined RI/FS 

Sampling Co: 

SAMPLE No. 

F0049 

F0050 

F0051 

F0052 

F0053 

F0054 

F0055 

F0056 

F0057 

F0058 

Metcalf & Eddy, Inc. 

MATRIXI CONCI 
SAMPLER TYPE 

Fish! 
Nathan 
Henderson 
Fishl 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

ANALYSISI 
TURNAROUND 

0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 

Shipment for Case sample(s) to be used for laboratory QC: 
COmplete? N 

Date Shipped: 9/24/2004 

Carrier Name: -FedfiK <iRAef 
Alrblll: ® YM /c1tf 
Shipped to: Woods Hole Group 

375 Paramount Orive, 
Suite B 
Raynham MA 02767 
(508) 822-9300 

TAG NoJ 
PRESERVATIVEI Bottles 

(Ory Ice)~) @ iI~(f;I 

(Orylce)~) 

(Orylce)~) 

(Orylce)~) 

(Orylce)~) 

(Ory Ice)~Q) 

(Ory Ice)~Q) 

(Ory Ice) ~O) 

(Ory Ice) ~(i) 

(Ory Ice) ~) V' 

STATION 
LOCATION 

FI-MC-GS-049 

FI-MC-LO-050 

FI-MC-BG-051 

FI-MC-LO-052 

FI-MC-LO-053 

FI-MC-GS-054 

FI-MC-LO-055 

FI-MC-LO-056 

FI-MC-LO-057 

FI-MC-LO-058 

Additional Sampler Signature(s): 

2 

3 

4 

Client No: 

SAMPLE COLLECT 
DATE/TIME 

S: 912312004 10:00 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

S: 9/2312004 10:00 

S: 912312004 10:00 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

S: 912312004 10:00 

S: 9/2312004 10:00 

S: 9/2312004 10:00 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

0-052.1 (P = 0-052.1 (Pf\HS), U-U:>I:I.l {L = U-U:>I:I.l {LIPIOS}, U-l;J4 {Met = U-l;J4 {MetalS} 

TR Number: 1-502446878-092404-0001 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
'7n"),o-to .• u:n.., 

QC 
Type 

Chain of Custody Seal Number: 

Shipment Iced? 

REGION COpy 
F2VS.1.047 Page 1 of8 



0, EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: 

Region: 

Project Code: 

Account Code: 

CERCUS ID: 

SpIilID: 
MA0051787323 

0157 
Site Name/State: Iron Horse Park Fish/MA 

Laurie O'Connor 
Combined RIIFS 

Project Leader: 

Action: 

Sampling Co: 

SAMPLE No. 

F0059 

F0060 

F0061 

F0062 

F0063 

F0064 

F0065 

F0066 

F0067 

F0068 

Metcalf & Eddy, Inc. 

MATRIX! CONCI 
SAMPLER TYPE 

Fish! 
Nathan 
Henderson 
Fishl 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

Date Shipped: 

Carrier Name: 

A1rblll: 

Shipped to: 

9/24/2004 

tp.,.:~ 

~~"1fJt! 
Woods Hole Group 
375 Paramount Orive, 
Suite B 
Raynham MA 02767 
(508) 822-9300 

ANALYSISI 
TURNAROUND 

TAG No.1 
PRESERVATIVEI Bottles 

STATION 
LOCATION 

0-052.1 (P (45), (Ory Ice) ~(j) @ 7f1-~(o'l 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice) ~<t\ 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice) ti()) 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory ICe)~) 
0-058.1 (L (45), 
0-134 (Met(45) 
0-052.1 (P (45), (Ory Ice) ~ 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice) ~) 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory ICe)~) 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice) ~<l) 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice) ~) 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice) M) 
0-058.1 (L (45), 
0-134 (Met (45) 

FI-MC-LO-059 

FI-MC-LO-060 

FI-MC-LO-061 

FI-MC-LO-062 

FI-MC-LO-063 

FI-MC-LO-064 

FI-MC-GS-065 

FI-MC-LO-066 

FI-MC-GS-067 

FI-MC-LO-068 

Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): 
Complete? N 

2 

3 

4 

SAMPLE COLLECT 
DATE/TIME 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

S: 9/2312004 10:00 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

S: 9/2312004 10:00 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

0-052.1 (P = 0-052.1 (P~MS), U-UOtl.l ~L = U-UOtl.l ~L.lplaS), U-l ~4 ~Me{ = U-I ~4 ~MelaIS} 

TR Number: 1-502446878-092404-0001 
PR provides preliminary results. Requests.for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
'7n")/010 A.::n~ 

QC 
Type 

Chain of Custody Seal Number: 

Shipment Iced? 

REGION COpy 
F2VS.1.04T Page 2 of 8 



0, EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: 

Region: Date Shipped: 9124/2004 
Project Code: Carrier Name: ~~/:t.1 
Account Code: A1rblll: fij) '~"Id'f 
CERCLIS 10: MA0051787323 Shipped to: Woods Hole Group 
Spill 10: 0157 375 Paramount Drive, 
Site Name/State: Iron Horse Park Fish!MA Suite B 

Project Leader: Laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 3 

Action: Combined RI/FS 

Sampling Co: Metcalf & Eddy, Inc. 4 

MATRIXI CONC! AN ALYSISI TAG No.! STATION SAMPLE COLLECT 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE! Bottles LOCATION OATEITIME 

F0069 Fish! UG 0-052.1 (P (45), (Orylce)Mi) @W.t({O'( FI-MC-LO-069 S: 9/2312004 10:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(OryICe)~) F0070 Fish! UG 0-052.1 (P (45), FI-MC-LO-070 S: 9/23/2004 10:00 
Nathan 0-058.1 (l (45), 
Henderson 0-134 (Met (45) 

(Ory Ice)~G) F0071 Fish! UG 0-052.1 (P (45), FI-MC-LO-071 S: 9/23/2004 10:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Orylce)~) F0072 Fish! UG 0-052.1 (P (45), FI-MC-LO-072 S: 9/23/2004 10:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(OryICe)~) F0073 Fish! UG 0-052.1(P (45), FI-MC-LO-073 S: 9123/2004 10:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Orylce)~) F0074 Fish! UG 0-052.1 (P (45), FI-MC-GS-074 S: 9/23/2004 10:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0075 Fish! UG 0-052.1 (P (45), (Ory Ice) tifO) FI-MC-RP-075 S: 9/23/2004 10:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Ory Ice) fiIj) F0076 Fish! UG 0-052.1 (P (45), FI-MC-LO-076 S: 9/23/2004 10:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Ory Ice) fIIfj) FOO77 Fish! UG 0-052.1 (P (45), FI-MC-LO-077 S: 9/23/2004 10:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Orylce)~) F0078 Fishl UG 0-052.1 (P (45), FI-MC-LO-078 S: 9/23/2004 10:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Shipment for case sample(s) to be used for laboratory QC: Additional Sampler Signature(s): 
Complete? N 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

0-052.1 (P = 0-052.1 (P 

TR Number: 1-502446878-092404-0001 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
'7n."o .. Q A4:n") 

QC 
Type 

Chain of Custody Seal Number: 

Shipment Iced? 

REG! py 
F2VS.1.D47 Page 3 of8 



il 

,0 EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Region: Date Shipped: 912412004 
Project Code: Carrier Name: ~v-.:(!I 
Account Code: Alrblll: ®y~"/c,, 
CERCLIS 10: MA0051787323 Shipped to: Woods Hole Group 
SpllllD: 0157 375 Paramount Drive, 
Site Name/State: Iron Horse Park Fish/MA Suite B 

Project Leader: Laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 

Action: Combined RI/FS 

Sampling Co: Metcalf & Eddy, Inc. 

MATRIXI CONCI ANALYSISI TAG No) STATION 
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION 

F0079 Fish! UG 0-052.1 (P (45), (Dry Ice) ~) ~ "1. ... 70f FI-MC-GS-079 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0080 Fish! UG 0-052.1 (P (45), (Orylce)~ FI-MC-LO-080 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0081 Fish! UG 0-052.1 (P (45), (Dry Ice)~) FI-MC-GS-081 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice) (~) F0082 Fish! UG 0-052.1 (P (45), FI-MC-YB-082 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(OryICe)~ F0083 Fish! UG 0-052.1 (P (45), FI-MC-BB-083 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0084 Fish! UG 0-052.1 (P (45), (Orylce)~ FI-MC-BB-084 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice) ~<i} F0085 Fish! UG 0-052.1 (P (45), FI-MC-BB-085 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice) ~G\ F0086 Fish! UG 0-052.1 (P (45), FI-MC-BB-086 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice) ti/j ) F0087 Fish! UG 0-052.1 (P (45), FI-MC-LO-087 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) \V F0088 Fishl UG 0-052.1 (P (45), (Orylce)~ FI-MC-LO-088 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

2 

3 

4 

Reference Case: 

Client No: 0243 

Sampler 
Signature: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

S: 9123/2004 10:00 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

S: 9123/2004 10:00 

S: 9/23/2004 10:00 

S: 9/23/2004 10:00 

QC 
Type 

Shipment for case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Number: 
Complete?N 

Analysis Key: Concentration: Type/Designate: Composite = C, Grab = G Shipment Iced? 

0-052.1 (P = D-052.1 (P 

TR Number: 1-502446878-092404-0001 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. REG! py 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/8184200; Fax F2VS.1.047 Page 4 of 8 
"'1n')JO"O A~n.., 

--'-~-"'---i 



o EPA Metcalf and Eddy DAS Chain of Custody Form 
Generic Chain of Custody 

Reference Case: 

Region: 

Project Code: 

Account Code: 

CERCLIS ID: MA0051787323 

SpilllD: 0157 

Site Name/State: Iron Horse Park Fish!MA 

Project Leader: Laurie O'Connor 
Action: Combined RI/FS 

Sampling Co: 

SAMPLE No. 

F0089 

F0090 

F0091 

F0092 

F0093 

F0094 

F0095 

F0096 

F0097 

F0098 

Metcalf & Eddy, Inc. 

MATRIXI CONCI 
SAMPLER TYPE 

Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fishl 
Nathan 
Henderson 
Fishl 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

Date Shipped: 9/24/2004 
• 

Carrier Name: -r:ee& ~.eI 

Alrblll: <5> ffa.'1I." 
Shipped to: Woods Hole Group 

375 Paramount Orive, 
Suite 8 
Raynham MA 02767 
(508) 822-9300 

ANALYSISI 
TURNAROUND 

TAG NoJ 
PRESERVATIVEI Bottles 

0-052.1 (P (45), (Ory Ice);;(j) @)9hfo'f 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice) ~) 
0-058.1 (L (45), '! 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice)~) 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory ICe)~) 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice) ~O) 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice) ~J 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice) ~(j) 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice)~) 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice)~ 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), (Ory Ice)~) 
0-058.1 (L (45), 
0-134 (Met (45) 

STATION 
LOCATION 

FI-MC-LO-089 

FI-MC-AE-090 

FI-MC-AE-091 

FI-C8-RP-092 

FI-C8-RP-093 

FI-C8-RP-094 

FI-C8-RP-095 

FI-C8-RP-096 

FI-C8-RP-097 

FI-C8-AE-098 

Shipment for case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): 
Complete? N 

2 

3 

4 

SAMPLE COLLECT 
DATEITIME 

S: 9123/2004 10:00 

S: 9/2312004 10:00 

S: 912312004 10:00 

S: 9/23/2004 14:00 

S: 912312004 14:00 

S: 9/2312004 14:00 

S: 9/23/2004 14:00 

S: 9/23/2004 14:00 

S: 9/23/2004 14:00 

S: 9/23/2004 14:00 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

D-052.1 (P = D-052.1 (PANS), U-U:JIS.l ~L = U-U:JIS.l ~LIPldS), U-134 ~Met :: U-l ~4 tMeralS) 

TR Number: 1-502446878-092404-0001 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
'"7n."o .. o A~n'" 

QC 
Type 

Chain of Custody Seal Number: 

Shipment Iced? 

R.EGION COp~p 
F2VS· • 



0, EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: 

Client No: 

Region: Date Shipped: 9/24/2004 
Project Code: Carrier Name: ~ <......,:~f 
Account Code: Alrblll: ?fat.l/J1 
CERCLIS 10: MA0051787323 Shipped to: Woods Hole Group 
Spill 10: 0157 375 Paramount Orive, 
Site Name/State: Iron Horse Park Fish!MA Suite B 2 

Project Leader: Laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 3 

Action: Combined RifFS 

Sampling Co: Metcalf & Eddy, Inc. 4 

MATRIX! CONCI ANALYSISI TAG No.1 STATION SAMPLE COLLECT 
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION DATE/TIME 

F0099 Fish! UG 0-052.1 (P (45), (OryICe)~('} iii ,hilt",! FI-CB-AE-099 S: 9/23/2004 14:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(oryICe)~) F0100 Fish! UG 0-052.1 (P (45), FI-RF-YP-1 00 S: 9/2412004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0101 Fish! UG 0-052.1 (P (45), (Orylce)~) FI-RF-CP-101 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0102 Fish! UG 0-052.1 (P (45), (Orylce)~) FI-RF-8C-102 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0103 Fish! UG 0-052.1 (P (45), (Ory Ice) (St.(I) FI-RF-8G-103 S: 9/2412004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Ory Ice) ~ (,) F0104 Fish! UG 0-052.1 (P (45), FI-RF-YP-1 04 S: 9/24/2004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0105 Fish! UG 0-052.1 (P (45), (Ory Ice) t81-Cr) FI-RF-LB-105 S: 9124/2004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0106 Fish! UG 0-052.1 (P (45), (Ory Ice) ~<") FI-RF-LB-106 S: 9/24/2004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Ory Ice) ~ CC) F0107 Fish! UG 0-052.1 (P (45), FI-RF-BC-107 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Ory Ice) ~ (,) F0108 Fish! UG 0-052.1 (P (45), FI-RF-BC-108 S: 9/17/2004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): 
Complete? N 

Analysis Key: Concentration: Type/Designate: Composite = C, Grab = G 

0-052.1 (P = 0-052.1 (P 

TR Number: 1-502446878-092404-0001 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/81 ~200; Fax 
7n"'01 D At:n.., 

--~--j 

QC 
Type 

Chain of Custody Seal Number: 

Shipment Iced? 

REGI py 
F2VS.1.D47 Page 6 of 8 



o EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: 
Generic Chain of Custody 

Region: Date Shipped: 9/24/2004 
Project Code: Carrier Name: ~G:.u.~tr 
Account Code: A1rblll: ,f).Yfo1 
CERCLIS 10: MA0051787323 Shipped to: Woods Hole Group 
Spill 10: 0157 375 Paramount Drive, 
Site Name/State: Iron Horse Park Fish!MA Suite B 2 

Project Leader: Laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 3 

Action: Combined RifFS 

Sampling Co: Metcalf & Eddy, Inc. 4 

MATRIXI CONC/ ANALYSISI TAG NoJ STATION SAMPLE COLLECT QC 
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE/ Bottles LOCATION DATCITIME Type 

F0109 Fish! UG 0-052.1 (P (45), (Dry Ice)'AAO) D i(i(7~'" FI-RF-YP-109 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice) ~,) F0110 Fish! UG 0-052.1 (P (45), FI-RF-YP-11 0 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met(45) 

(Dry ICe)~O) F0111 Fish! UG 0-052.1 (P (45), FI-RF-PS-111 S: 9/24/2004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met(45) 

F0112 Fish! UG 0-052.1 (P (45), (Dry Ice)~ OJ FI-RF-BG-112 S: 9/2412004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0113 Fishl UG 0-052.1 (P (45), (Dry Ice) ~Cl) FI-RF-LB-113 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice) ~ (') F0114 Fishl UG 0-052.1 (P (45), FI-RF-LB-114 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0115 Fish! UG 0-052.1 (P (45), (Dry Ice)~(,) FI-RF-YP-115 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0116 Fish! UG 0-052.1 (P (45), (Dry Ice) ~(O FI-RF-LB-116 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice) ~ t,) F0117 Fish! UG 0-052.1 (P (45), FI-RF-GS-117 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice)~ t,) F0118 Fishl UG 0-052.1 (P (45), FI-RF-YP-118 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Shipment for Case sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Number: 
Complete? N 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Shipment Iced? 

0-052.1 (P = 0-052.1 (PI-\I1S), U-UOtl.l lL = U-UOtl.l lLIPIOS), U-1J4lMet = U-1J4lMetaIS) 

TR Number: 1-502446878-092404-0001 REGION COpy PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, esc, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 7 of8 
'7n."a-t 0 At::n" 



o EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: 
Generic Chain of Custody 0243 

Region: Date Shipped: 9/24/2004 
Project Code: Carrier Name: ~~ 
Account Code: Alrblll: ~ ~"Io,/ 
CERCLIS 10: MA0051787323 Shipped to: Woods Hole Group 
Spill 10: 0157 375 Paramount Drive, 
Site NameJState: Iron Horse Park Fish!MA SuiteB 2 

Project Leader: Laurie O'Connor 
Raynham MA 02767 
(508) 822-9300 3 

Action: Combined RIIFS 

Sampling Co: Metcalf & Eddy, Inc. 4 

MATRIXI CONCI ANALYSISI TAG No.1 STATION SAMPLE COLLECT QC 

SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVEI Bottles LOCATION DATEfTIME Type 

F0119 Fish! UG 0-052.1 (P (45), (Orylce)~a\ @)~~'I FI-RF-BC-119 S: 9/24/2004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0120 Fishl UG 0-052.1 (P (45), (Dry Ice) ~<Q FI-RF-YP-120 S: 9/24/2004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0121 Fish! UG 0-052.1 (P (45), (Orylce)~Ct) FI-RF-CP-121 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice) ~(J) F0122 Fish! UG 0-052.1 (P (45), FI-RF-AE-122 S: 9/24/2004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0123 Fishl UG 0-052.1 (P (45), (Dry Ice)~(\) FI-RF-AE-123 S: 9/24/2004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice) tiij.(') F0124 Fish! UG 0-052.1 (P (45), FI-RF-AE-124 S: 9/24/2004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice)~(') F0125 Fish! UG 0-052.1 (P (45), FI-RF-YP-125 S: 9/2412004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0126 Fish! UG 0-052.1 (P (45), (Dry Ice) ~(9 FI-RF-BC-126 S: 9/2412004 11 :00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

(Dry Ice) ~ (\) F0127 Fishl UG 0-052.1 (P (45), FI-RF-AE-127 S: 9/24/2004 11:00 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Shipment for Case 
Complete? N 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Number: 

Analysis Key: Concentration: Type/Designate: Composite = C, Grab = G Shipment Iced? 
0-052.1 (P = 0-052.1 (p,b~~;';~';;":;;~;';';:;;;:;;~~~1"'7T'"1'1r'lI'"=~~"---:=~-='::::::::"::"::':=~--------_C:'::':::':=:""":=======----1 

TR Number: 1-502446878-092404-0001 REGI py 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 8 of8 
'7n"'O-t 0 Acn.., 



,oEPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case: 

Region: 

PrOject Code: 

Account Code: 

CERCUSID: 

SpIllID: 
MA0051787323 

0157 
Site NameJState: Iron Horse Park Fish!MA 

Laurie O'Connor 
Combined RI/FS 

PrOject Leader: 

ActIon: 

Sampling Co: 

SAMPLE No. 

F0128 

F0129 

F0130 

F0131 

F0132 

F0133 

F0134 

F0135 

F0136 

F0137 

Metcalf & Eddy, Inc. 

MATRIXI CONCI 
SAMPLER TYPE 

Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 
Fish! 
Nathan 
Henderson 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

ANALYSISI 
TURNAROUND 

0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 
0-052.1 (P (45), 
0-058.1 (L (45), 
0-134 (Met (45) 

Shipment for case Sample(s) to be used for laboratory QC: 
Complete?Y 

Date Shipped: 10/112004 

Carrier Name: Courier 

Alrblll: 

Shipped to: Woods Hole Group 
375 Paramount Drive, 
Suite B 
Raynham MA 02767 
(508) 822-9300 

TAG NoJ 
PRESERVATIVEI Bottles 

STATION 
LOCATION 

FI-CB-YB-128 

(Dry Ice)~(,) FI-CB-YB-129 

(Dry Ice) ~~) FI-CB-YB-130 

(Dry Ice) ~(1) FI-CB-YB-131 

(Dry Ice) (oat <!) FI-CB-YB-132 

(Dry Ice) fit6 ) FI-CB-YB-133 

(Orylce)~) FI-CB-YB-134 

(Dry Ice)~(t) FI-CB-YB-135 

(Dry Ice)~CJ) FI-CB-GS-136 

(Orylce)~} FI-RF-YP-137 

Additional Sampler Signature(s): 

2 

3 

4 

Client No: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/3012004 9:00 

S: 9/30/2004 9:00 

S: 9/30/2004 9:00 

S: 9/3012004 9:00 

S: 9/3012004 9:00 

S: 9/30/2004 9:00 

S: 9/3012004 9:00 

S: 9/3012004 9:00 

S: 9/30/2004 9:00 

S: 9/30/2004 14:00 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High TypelDeslgnate: Composite = C, Grab = G 

0-052.1 (P = 0-052.1 (PANS), U-UOO.l ~L = U-UOO.l ~l..lplas},-U=134 (Mer= D-134 (MetalS) 

TR Number: 1·502446878-100104·0001 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
..,n"/o .. o A~nl') 

QC 
Type 

Chain of Custody Seal Number: 

Shipment Iced? 

REGION COpy 
F2VS.1.D47 Page 1 of 2 



o,EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case: 
Generic Chain of Custody 

Region: 

Project Code: 

Account Code: 

CERCUS 10: MA0051787323 
Spill 10: 0157 
Site NameJState: Iron Horse Park FishlMA 
Project Leader: Laurie O'Connor 
Action: Combined RifFS 

Sampling Co: Metcalf & Eddy, Inc. 

MATRIX! CONCI ANALYSISI 

SAMPLE No. SAMPLER TYPE TURNAROUND 

F0138 Fish! UG 0-052.1 (P (45), 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0139 Fish! UG 0-052.1 (P (45), 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0140 Fish! UG 0-052.1 (P (45), 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0141 Fish! UG 0-052.1 (P (45), 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0142 Fish! UG 0-052.1 (P (45), 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0143 Fish! UG 0-052.1 (P (45), 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0144 Fish! UG 0-052.1 (P (45), 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0145 Fish! UG 0-052.1 (P (45), 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

F0146 Fish! UG 0-052.1 (P (45), 
Nathan 0-058.1 (L (45), 
Henderson 0-134 (Met (45) 

Shipment for case 
Complete?Y 

sample(s) to be used for laboratory QC: 

Client No: 

Date Shipped: 10/1/2004 

Carrier Name: Courier 

Alrblll: 

Shipped to: Woods Hole Group 
375 Paramount Drive, 
Suite B 2 
Raynham MA 02767 
(508) 822-9300 3 

4 

TAG NoJ STATION SAMPLE COLLECT 
PRESERVATIVEI Bottles LOCATION DATE/TIME 

(Dry IceH~OJ ~ FI-RF-YP-138 
(){,(~.., 

S: 9/3012004 14:00 

(Dry Ice) ~<l) FI-RF-BC-139 S: 9/30/2004 14:00 

(Dry Ice) ~<i) FI-RF-BG-140 S: 10/1/2004 9:15 

(Dry Ice) ~] FI-RF-YP-141 S: 10/112004 9:15 

(Dry Ice) ~(j) FI-RF-YP-142 S: 10/112004 9:15 

(Dry Ice) ~<i) FI-RF-BB-143 S: 1 0/112004 9:15 

(Dry Ice) ~<i) FI-RF-BB-144 S: 10/112004 9:15 

(Dry Ice) ~(') FI-RF-BB-145 S: 10/112004 9:15 

4II:,r cp 
(Dry Ice) ~J FI-RF-LB-146 S: 10/112004 4M6-. '·"'of 

Additional Sampler Signature(s): 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

0-052.1 (P = 0-052.1 (P e = -

TR Number: 1-502446878-100104-0001 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
?n"),o .. o Al:n.., 

QC 
Type 

Chain of Custody Seal Number: 

Shipment Iced? 

REG! py 
F2VS.1.047 Page 2 of 2 

" 



APPENDIX E

Massachusetts Department of Fisheries and Wildlife Scientific Collection Permit



o 

Commonwealth of Massachusetts 

Dlwlslono' 
Iisheries. Wlldll'e 
Wayne F. MacCalhun, Director 

METCALF & EDDY. INC. 
NATHAN HENDERSON 
701 EDGEWATER DRIVE 
WAKEfIELD. MA 01880 

Scientific Collection Pennit 
RSH 

SIbpeImilee(s): TONY ROOOl.AKIS 

VALID 

2004 
DATE: 811912004 

PERMIlW: 204.04SCF 

Is (ate) heteby autlJot1zed. In accorrIance with the provisions of Section 4. Chapter 1311U1d 131A of the 
llassaclruselts Geneta/ L.sws, t.o I1tIIIOW from the wild within the Commonwealth. subject t.o cond1tions set forth 
below, the foIlawlng species end numbelS: 

MAY TAKE UP TO A TOTAL 200 FISH OF ANY SPECIES FROM WATER WITHIN AND ADJACENT TO 
IRON HORSE PARK FOR BASeliNE ECOLOGICAL RISK ASSESSMENT. 
The foIlawing method(s) of taking Is (ate) hetaby authotlzed: 

BACKPACK ELECTROSHOCKING. HOOP NETS. SEINES 

Collection activit:es underthls pennit shall be teSfrictsd t.o the following locations, subject t.o the apptOVal of 
ptIvate landowners 

IRONHORSE PARK, BILLERICAlTEWKSBURY 
All specimens secuted under this pennlt shall be donated t.o the following Institutions: 

RETAINED FOR FLESH ANALYSIS 
No specimen fBlcen under the authority of this pennlt may be BOld. No speclmes may be transfelTed t.o another 
not duly licensed.. 

ThIs pennit ofa copy fheteof shall be carried at all times by the pennittee and subpennittee(s) while engaged In the 
activities authorized heteln. . 

ThIs pennlt does not absolve the pennittee from compliance In full with any and all other applicable federal, state 
and local requi~ Including the acquisition of a federal endangered species pennlt If requited. 

Upon expiration of this pennIt, a complete tepOI't delamng a" collection actMties shall be filled with this afflce and 
must Include a listing at all species taken, numbers at specimens. and the disposition of same. 

ThIs pennlt. unless sooner tevoked for cause, shall expIte on December 31 of the year of Issue. 

~" . .;?&~ 
,~",~""",? 

Wayne F. MacCal}um, Director 

Division of Fisheries & Wildlife 
251 Causeway Street, Suite 400, Boston, MA 02114-2104 
Phone: (617) 626-1590 Fax: (617) 626-1517 Web: www.masswildlife.org 
An Agency of the Department of Fisheries. Wildlife & Bnvironmc;ntal Law Bnforcement 



APPENDIX F

Data Validation and Data Quality Objectives Evaluation



F-1

F.1 DATA VALIDATION

Tier II data validation was performed on all laboratory chemical analytical data associated with
the September/October 2004 sampling event with the exception of alkalinity and TOC, which was
validated to Tier I.  The level of validation required was defined in the site-specific SAP (M&E,
2004b) and was met for all matrices. Non-chemical analyses for grain size and toxicity were not
formally validated.

The analytical data was validated in accordance with the following U.S. EPA Region I guidance
documents, modified where appropriate: Region I EPA-New England Data Validation Functional
Guidelines for Evaluating Environmental Analyses (U.S. EPA, 1996), Region I Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics Analysis, February 1989 criteria
(U.S. EPA, 1988) and Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review (U.S. EPA, 2004).  In Tier II data validation a completeness evidence
audit is performed to verify the presence of all laboratory data and documentation and the results
of all quality control checks and procedures are evaluated and used to assess and qualify the
sample results.

F.2 DATA QUALITY OBJECTIVES EVALUATION

To determine if project data quality objectives (DQOs) for this project were met, the sample and
quality control results were assessed during Tier II data validation.  Data quality was assessed in
terms of precision, accuracy and bias, sensitivity, representativeness, completeness, and
comparability.  For each of these criteria, quality objectives were established prior to the onset of
the sampling program and sample and quality control results were evaluated in relation to these
quality objectives.   To achieve the project DQOs and for data to be deemed usable, these
established quality objectives must be met.  The assessment of the sample data precision, accuracy
and bias, sensitivity, representativeness, completeness, comparability, and the usability of the data,
as a result of this assessment, is discussed in detail below.

F.2.1  Precision

Precision is defined as the degree to which two or more measurements are in agreement.  Field
precision was measured by comparing sample  results of field duplicate samples and analytical
precision was measured by comparing sample results of matrix spike/matrix spike duplicate
(MS/MSD) sample results for organic parameters and laboratory replicate samples for inorganic
parameters, as well as dual column precision for DDD/PCBs analyses.  The relative percent
difference (RPD) between duplicate results was calculated and then compared to quality control
acceptance criteria.

F.2.1.1  Field Precision.  Field duplicates were collected by taking two aliquots of the same
sample and submitting them to the laboratory for analysis as two separate samples (duplicate
subsamples).  Field duplicate samples were collected at a frequency of at least one for every 20
samples per matrix per parameter for use in assessing field precision.  The actual number of field
duplicates collected are specified in Table F-1.  Field duplicates for sediment and surface water
samples were collected at the required frequency for all parameters (fish field duplicate samples



F-2

were not required).

Field duplicate precision was assessed by comparing the calculated relative percent differences
(RPDs) to the quality control acceptance criteria specified in the data validation guidelines.  If the
sample results were near or below the quantitation limit (QL), the RPD was not calculated and the
sample results were considered to meet precision acceptance criteria and were not qualified.
When the RPD acceptance criteria were exceeded, the results for those compounds in the
associated samples were considered to be estimated values.  Sample heterogeneity is one possible
cause.

Sediment.  For PAHs, 17 of 25 results were qualified as estimated due to high field duplicate
RPD.  In all instances, the concentration of the target analyte was higher in the parent field sample
than its field duplicate, with the RPD exceedence ranging from 51 to 79%.  The sample location
selected for field duplicate analysis had PAH concentrations an order of magnitude higher than
any other location, and may be subject to more heterogeneity than other locations.

Field duplicates met RPD acceptance criteria for the DDD/PCBs analysis.

For metals, two target analytes (manganese and vanadium) had poor field duplicate precision.

Surface Water.  The field duplicate results met RPD acceptance criteria.

Fish.  No field duplicates were collected for fish analysis.

Precision as measured by field duplicate evaluation was within project quality objectives for 32%
of the PAH sediment data, 100% of the DDD/PCBs sediment data, 82% of the metals sediment
data, and 100% of the surface water metals data.  Overall, the field duplicate assessment indicated
acceptable field precision for all matrices, with the exception of sediment PAHs, for the
September/October 2004 sampling event.

F.2.1.2  Analytical Precision.  Matrix spike and matrix spike duplicate samples for the PAH and
DDD/PCBs analyses and matrix spike and laboratory replicate samples for the inorganic analyses
were performed at a frequency of one per sample preparation batch, as stated in the DAS
analytical specifications.  Dual column precision was evaluated for every sample for DDD/PCBs
analysis.

The method precision objectives, in terms of duplicate sample RPDs, were assessed using the
criteria summarized in the DAS analytical specifications.  For MS/MSD and replicate assessment,
if the acceptance criteria were not met for the organic analyses analytical precision checks, only
the associated results in the investigative sample were qualified as estimated.  If the acceptance
criteria were not met for the inorganic analyses precision checks, the associated results for all
samples in the sample batch were qualified as estimated.  If the analyte levels in the investigative
sample were higher than the spike concentrations, the duplicate analysis was not evaluated since
initially high concentrations of the analytes can preclude the quantitation of the spike amounts
added.
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Sediments.  For PAHs, all 25 target analytes were qualified as estimated due to poor MS/MSD
precision.  Recoveries were consistently low, and the MSD was consistently lower than the MS
sample.  A possible cause of this imprecision may be sample heterogeneity, as sample
concentrations, as measured in the unspiked sample, are subtracted from the spiked sample result
prior to calculating recovery and RPD.

All MS/MSD results met acceptance criteria for DDD/PCBs analysis.

For metals, one analyte (silver) was qualified as estimated in all samples due to poor laboratory
duplicate precision.

Surface Water.  All laboratory duplicate precision criteria were met.

Fish.  All MS/MSD RPD criteria were met for the PAH analysis.

For metals, four analytes (barium, chromium, cobalt, and manganese) were qualified as estimated
due to poor laboratory duplicate precision.

Precision as measured by MS/MSD and laboratory duplicate evaluation was within the project
quality objectives for none of the sediment PAH data, 100% of the DDD/PCBs sediment data,
91% of the sediment metals data, 100% of the surface water data, 100% of the fish PAH data,
and 64% of the fish metals data.

Overall, the MS/MSD and laboratory duplicate assessment indicated acceptable precision for all
matrices, with the exception of sediment PAHs, for the September/October 2004 sampling event.

Dual column precision for pesticide analyses was assessed by evaluating the percent difference
(%D) between column results for each compound for each sample.  Sample results were
considered estimated or unusable according to the dual column precision nonconformances.
When possible, results that would have been rejected due to poor dual column precision were
reported from a less dilute analysis for which the result was above the calibration range (requiring
it to be qualified as estimated) but for which dual column precision was within acceptance criteria.

For dual column precision, one DDD result was rejected and four Aroclor 1260 results were
estimated in sediment samples due to poor dual column precision.  Precision as measured by dual
column percent difference was within the project quality objectives for 90% of the DDD/PCBs
data.

F.2.2  Accuracy and Bias

Accuracy is defined as the degree to which the detected value represents the true value.  Accuracy
in the field was assessed through the collection and analysis of equipment blanks for PAHs,
DDD/PCBs, and metals analyses for sediment samples; and metals analyses for surface water
samples. Analytical accuracy in the laboratory was assessed through the evaluation of cooler
temperatures, sample preservation and holding times, laboratory method blanks, surrogate spike
recoveries, MS/MSD recoveries, laboratory fortified blanks, laboratory control spikes, and
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performance evaluation (PE) samples.  The field and analytical accuracy assessment is described
below.

F.2.2.1  Field Accuracy.  Accuracy in the field was assessed through the collection and analysis
of equipment blanks for PAHs, DDD/PCBs, and metals analyses.

Equipment Blanks

Equipment blanks were used to evaluate the potential contamination of samples from the sampling
equipment, sample containers, and sample handling and collection procedures.  To collect the
equipment blanks, deionized water was run over or through sample collection equipment after the
initial decontamination procedure and prior to use.  One equipment blank was collected for each
matrix per parameter.  Equipment blanks were not required for TOC/TCO, alkalinity, grain size,
or toxicity samples due to the nature of the analysis.  The scheduled frequency for the collection
of equipment blanks was met or exceeded for all matrices and parameters during the sampling
event.

Equipment blank results were evaluated to determine if contaminants were detected and the
quantity of samples affected.  Since an aqueous equipment blank cannot be directly applied to
qualify results for solid matrices, sediment results were qualified with an “EB” flag for those
compounds detected in the associated equipment blank.  The “EB” qualifier indicates an
indeterminate amount of sampling error has potentially affected the sample results.

Sediments.  Seven target PAHs were detected in the equipment blank, with 42 associated results
qualified with an “EB” to indicate that an indeterminant amount of the concentration may be
attributable to contamination from equipment for these compounds.  Note: Nondetect PAH
results in the equipment blank were rejected due to a gross exceedence of holding time.

No target analytes were detected in the equipment blank associated with DDD/PCBs analysis.

For metals analysis three target analytes (barium, manganese, and zinc) were detected in the
equipment blank resulting in 18 associated sample results qualified with an “EB” to indicate that
an indeterminant amount of the concentration may be attributable to contamination from
equipment for these analytes.

Surface Water.  No data required qualification due to equipment blank contamination.

Fish.  No equipment blank was associated with the fish samples.

Accuracy and bias as measured by equipment blank evaluation against project quality objectives
for the sediment PAHs could not be evaluated due to the rejection of nondetect results in the
equipment blank.   Therefore, 28% of the sediment PAH data did not meet project quality
objectives.  Accuracy and bias as measured by equipment blank evaluation against project quality
objectives for the sediment metals and surface water metals was 73% and 100%, respectively.
Although it cannot be quantified, the potential of contamination from the equipment blank causing
a false positive is reduced as the reported sample concentration increases.  For example, it is
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prudent to assume that any equipment contamination is negligible for the highest reported
concentration of phenathrene (13,000 �g/kg) compared to a possible impact on the lowest
reported concentration (29 �g/Kg) in the sediment samples.

F.2.2.2  Analytical Accuracy.  Analytical accuracy in the laboratory was assessed through the
evaluation of sample preservation and holding times, laboratory blanks, surrogate spike
recoveries, MS/MSD recoveries, laboratory control sample recoveries, and performance
evaluation (PE) samples.

Sample Preservation and Holding Times

In order to obtain accurate sample results, the samples must be properly cooled and chemically
preserved prior to analysis and analyzed/prepared within the technical holding time specified in the
analytical method.  Shipment cooler temperatures were evaluated upon receipt at the laboratory
for all samples.  All cooler temperatures for this sampling event were received within the required
range, with the exception of coolers received by the lab with sediment metals samples from their
freeze drying subcontractor.  No validation actions were taken as the metals results would not be
expected to be adversely affected by the temperature exceedences that were noted.   Sample pH
was measured by the laboratory for the surface water samples and equipment blanks submitted for
metals analysis to verify sample preservation in the field.  The data usability was not affected by
thermal and chemical preservation.

Technical holding times were assessed for each parameter.  If the holding time was exceeded,
positive and nondetect results were qualified as estimated, biased low, for all results for that
sample.  If the holding time exceeded double the method requirement, positive results were
qualified as estimated, biased low, and nondetect results were rejected to eliminate false negatives
caused by sample degradation.

All sediment PAH results were qualified as estimated due to holding time exceedences.  In
addition, nondetect PAH results for thte sediment equipment blank was rejected due to holding
time exceedances more than double the method requirement.

Analytical accuracy and bias as measured by holding time evaluation were within project
objectives for none of the PAH sediment samples.  Holding times were not exceeded for the
sediment DDD/PCBs and metals analyses, surface water analyses, and fish analyses.  Overal data
usability was not affected by holding time exceedances.

Laboratory Blanks

Laboratory blanks were used to evaluate the potential contamination of samples from the
preparation and analytical procedures.  Laboratory blanks were prepared and/or analyzed along
with each batch of field samples, at a frequency of one per 20 samples per matrix per parameter
per day of digestion/extraction and/or analysis.  The scheduled frequency for the analysis of
laboratory blanks was met or exceeded for all matrices and parameters.  Laboratory blanks were
evaluated against their associated field samples to determine if a laboratory condition contributed
to false positives or high bias in the field samples.  Select sample results were negated on the basis
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of this comparison, in accordance with the data validation guidelines.

Sediments.  For PAH analyses, nine target analytes were detected in the method blank, but only
one sample result required qualification as nondetect as other results were either nondetect or
greater than the blank action level.

No blank qualification of data was necessary for the sediment DDD/PCBs or metals analysis.

Surface Water.  No blank qualification of surface water data was required.

Fish.  PAH results were affected by low levels of PAHs in laboratory blanks.  Data were blank
qualified for fifteen target analytes.  A total of 84 results were qualified as nondetect at the
detection limit and 110 results were qualified as nondetect at the reported concentration.  Blank
action levels for qualifying data ranged up to ten times the quantitation limit.

Laboratory blank contamination required qualification of 18 results in 13 samples for two target
analytes (aluminum and cobalt).  Cobalt results were estimated and aluminum results were
qualifed as nondetect at the reported concentration.  The maximum concentration of aluminum
data qualified was 2.1 �g/L, compared to a method quantitation limit of 1.0 �g/L.

Accuracy and bias as measured by laboratory blank evaluation was within project quality
objectives for 99% of the sediment PAH data, 100% of the sediment DDD/PCBs and metals data,
100% of the surface water data, 69% of the fish PAH data, and 93% of the fish metals data.

Surrogate Spike Recoveries

Surrogate compounds were added to each sample undergoing organic analyses to assess method
performance and/or extraction efficiency.  Surrogate recoveries were evaluated using acceptance
criteria specified in the analytical methods; sample results associated with high surrogate
recoveries were considered estimated values with a high bias and results associated with low
surrogate recoveries were considered estimated values with a low bias.  In general, the samples in
each matrix yielded acceptable surrogate spike performances.

Sediment.  Three samples had positive PAH results qualified due to low surrogate recovery.  For
DDD/PCBs analysis four DDD results and two PCB results were qualified as estimated due to
high surrogate recovery.

Surface Water.  No analyses requiring surrogates was performed on surface water samples.

Fish.  All fish PAH analyses met surrogate recovery criteria.

Accuracy and bias as measured by surrogate recovery evaluation was within project quality
objectives for 50% of sediment PAH results, 88% of sediment DDD/PCBs results, and 100% of
fish PAH results.

MS/MSD Recoveries
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Matrix spike compounds were added to select samples prior to preparation and/or analysis to
assess the effect of sample matrix on the method performance.  The recoveries of the MS
compounds were evaluated and compared to acceptance criteria to determine if there was a
matrix effect which would affect sample analysis.

Matrix spike analyses were scheduled to be performed at a frequency of one per 20 samples per
matrix per parameter, except for fish tissue, which had one per 25 samples, in accordance with the
site-specific SAP (M&E, 2004b).  The scheduled frequency was met for all samples analyzed for
this sampling event.

Matrix spike recoveries were evaluated to assess if matrix effects contributed to a high or low bias
in the sample results.  In accordance with the data validation guidelines, for organic parameters
only, the results of the sample submitted for MS/MSD analysis were qualified if the spike
recoveries were outside of the method-specified acceptance criteria.  For inorganic parameters,
results for all associated samples were qualified if matrix spike or post-digestion spike recoveries
were outside of criteria.  For organic and inorganic parameters, extremely low recoveries
indicated a lack of confidence in associated nondetect results and results for spike compounds that
recovered very low were rejected.

Sediments.  All 25 target PAHs were qualified as estimated in the sample used for MS/MSD
analysis due to low MS and MSD recovery.  Recoveries were consistently low, and the MSD was
consistently lower than the MS sample.  A possible cause of this imprecision may be sample
heterogeneity, as sample concentrations, as measured in the unspiked sample, are subtracted from
the spiked sample result prior to calculating recovery.

All MS/MSD criteria were met for the DDD/PCBs analysis.

For metals one target analyte (lead) had low MS recovery, resulting in the qualification of all
sample results for this analyte.

Surface Water.  All MS recovery criteria were met.

Fish.  All MS/MSD recovery criteria were met in the PAH analysis.  Two metals analytes (cobalt
and lead) had MS recoveries outside of acceptance windows that resulted in all results for these
analytes being qualified as estimated.

Accuracy and bias as measured by MS and MSD recovery evaluation was within project quality
objectives for none of the sediment PAH results, 100% of sediment DDD/PCBs results, 91% of
sediment metals results, 100% of fish PAH results, and 82% of fish metals results.

PE Samples.  PE samples served as a single-blind check on the laboratory’s accuracy.  PE samples
were scheduled to be submitted to the laboratory at a frequency of one per SDG per matrix per
parameter, with the exception of alkalinity, TOC, grain size, and toxicity, for which no PE
samples were submitted to the laboratory.  The required PE sample frequency was met for all
parameters.
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Sediments.  For PAHs one target analyte (naphthalene) was evaluated as “Action Low” in U.S.
EPA’s evaluation of the PE sample results.  This evaluation requires rejection of nondetects for
this analyte, but since all samples had detections no validation action was required.  Both the
metals and DDD/PCBs had acceptable results for the PE samples.

Surface Water.  All PE samples had acceptable results.

Fish.  For PAH analysis 128 results for ten analytes were qualified as estimated due to PE
recoveries outside of acceptance windows.  All metals PE results met criteria.

Accuracy and bias as measured by PE sample evaluation was within project quality objectives for
100% of sediment PAH, DDD/PCBs, and metals results, 100% of surface water and fish metals
results, and 80% of fish PAH results.

F.2.3  Sensitivity

Sensitivity was assessed by the evaluation of analytical quantitation limits (QLs) and the
recoveries of target analytes in laboratory fortified blanks (LFBs). Analytical methods were
selected such that QLs would allow comparison to the program action limits (PALs) and to
historical data.  It should be noted that the QLs for PAH analysis were higher than those in the
DAS specification, and were based on discussions between M&E and the laboratory prior to
commencement of the sampling program, and these revised QLs were incorporated into the site-
specific SAP (M&E, 2004b).  The revised QLs still were appropriate for comparison to PALs.  It
should be noted the QLs should be considered target values only, as actual QLs were affected by
sample dilutions. Several samples required dilutions due to high concentrations of target analytes.
For the most part, QLs were not affected by these dilutions since the results of the undiluted and
diluted analyses were combined during the validation in order to report the lowest possible QLs
and all results within the calibration range.

An LFB is a reagent blank spiked with all target compounds at or below the QL.  The LFB data
were used to assess laboratory sensitivity and bias for specific compounds at the QL within an
analytical method on a specific instrument and column at the time of sample preparation and
analysis.  Sensitivity objectives for the LFBs were listed in the DAS specifications for each
method in terms of percent recovery.  The LFBs were scheduled to be analyzed at a frequency of
once per 20 samples per matrix per parameter, except for fish tissue, which had one per 25
samples, in accordance with the site-specific SAP (M&E, 2004b).

The QLs were evaluated for each matrix and parameter to verify that the limits were at or below
the QLs required in the associated DAS analytical specification (and discussions with the lab for
PAH analyses).

The LFB recoveries were evaluated for each parameter for each matrix to determine if percent
recoveries of the spiked analytes were within acceptance criteria. For those compounds with LFB
percent recoveries outside of acceptance criteria, associated results were considered estimated.
Extremely low recoveries indicated the possibility of false negatives due to poor instrument
sensitivity, and associated nondetect results were rejected.
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Sediment.  For PAH results, one target analyte (dibenzofuran) had a high LFB recovery that
exceeded the acceptance window resulting in the qualification as estimated of all results for this
analyte.

All LFB criteria were met for the DDD/PCBs and metals analyses.

Surface Water.  All LFB criteria were met.

Fish.  High PAH LFB recoveries were noted for 20 of 25 target analytes, resulting in the
qualification of 229 results.  It is reasonable to assume that the low level laboratory blank
contamination adversely affected the calculation of LFB recoveries, as no blank correction is
performed when calculating the recovery.  For metals, two nondetect results for one analyte
(vanadium) were rejected due to low LFB recovery.  The LFB recovery outside acceptance
criteria for four analytes (chromium, copper, vanadium, and zinc) also resulted in the qualification
as estimated 98 metals results.

Sensitivity as measured by LFB evaluation was within project quality objectives for 96% of
sediment PAH results, 100% for sediment DDD/PCBs and metals results, 100% of surface water
metals results, 63% of fish PAH results, and 64% of fish PAH results.

F.2.4  Completeness

Completeness is defined as the measure of the amount of valid data obtained from a measurement
system compared to the amount that was expected.  For this site, completeness was assessed by
comparing: 1) the number of samples successfully analyzed to the number submitted, and; 2) the
number of valid measurements to the number of measurements obtained.  Completeness was
calculated according to the following equations:

    1.  % completeness = [(number of samples analyzed)/(number of samples submitted)] x 100
    2.  % completeness = [(number of usable results)/(number of expected results)] x 100

Completeness was evaluated for each matrix and for all samples.  The goal for completeness was
90%.

All samples submitted for laboratory analysis were successfully analyzed and 100% completeness
was established in these terms for the sampling event.

Sediment.  Not including results for the equipment blank, all sediment results were valid and
usable, resulting in 100% completeness for that parameter.  If equipment blank results are also
included in the completeness assessment, 90% completeness was achieved.

The DDD/PCBs analyses achieved 98% completeness and the metals analyses achieved 100%
completeness.
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Surface Water.  100% completeness was achieved for surface water analyses.

Fish.  100% completeness was achieved for PAH analyses, and 99% completeness was achieved
for metals analyses.

Overall, for all matrices a completeness of 99.8% was achieved.

F.2.5  Representativeness

Representativeness expresses the degree to which the data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process condition, or an
environmental condition within a defined spatial and/or temporal boundary.  Representativeness is
a qualitative parameter that is dependent upon the proper design of the sampling program and the
laboratory quality control program.

Representativeness in the field was dependent upon the proper design of the sampling program
and was satisfied during this sampling event by following the project SAP (M&E, 2004b) and
using proper sampling, sample handling, and sample preservation techniques.

Representativeness in the laboratory was provided by using the proper analytical procedures,
appropriate methods, and meeting sample holding times.   The data are of sufficient quantity and
quality to represent the site conditions accurately and precisely and be used to meet project
DQOs.

F.2.6  Comparability

Comparability expresses the confidence with which one data set can be compared to another.  In
order to meet DQOs, data from this sampling event needed to be comparable to each other, to
program action levels, and to historical data.

Comparability in the field was dependent upon the proper design of the sampling program and
was satisfied by providing that the sampling program was followed and sampling techniques were
consistent and correct.  Sampling techniques and procedures were kept consistent throughout the
September/October 2004 event.

Comparability of laboratory results was dependent on the consistent use of comparable EPA-
approved DAS analytical methods,  the reporting of data in standardized units, and acceptable PE
sample results.  The data from this sampling event met these comparability criteria.

F.3 SUMMARY

In general, the data collected during this sampling event met the established quality objectives and
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can be considered valid for project DQOs and decision-making purposes.  However, 31% of the
PAH results in tissue samples were blank qualified due to laboratory issues.  The affected positive
results for target PAH compounds in the samples were qualified as nondetects (U) at the reported
values for those results greater than the quantitation limit or as nondetects (U) at the quantitation
limit for those samples concentrations below the quantitation limit due to method blank
contamination.  The results are usable for project objectives as nondetects at raised detection
limits.  This qualification has a minor impact on the data usability.  The reporting limit for the
PAHs was 2.0 µg/kg.  On average, the detection limits after blank qualification were less than five
times the original reporting limit.  With the exception of six results for acenapthene, where the
blank qualified nondetect result was higher than acenapthene’s PAL, all nondetects at raised
detection limits were below PALs.  For the six acenapththene results, the highest raised detection
limit was 50% higher than the PAL.  Poor field duplicate precision was also noted for the
sediment PAH analysis, although the concentrations of target PAHs in the parent and field
duplicate sample had higher concentrations of PAHs (generally one to two orders of magnitude)
than other samples, suggesting that these elevated concentrations were consistently detected at
this location.  Therefore, the data are considered usable for the project.  The 90% completeness
goal for all samples was met.



Table F.1  Quality Control Sample Summary Table

Medium/
Matrix

Analytical Parameter Analytical
Method

No. of Field
Duplicate

Pairs

Organic Inorganic No. of
Trip

Blanks

No. of
Equipment

Blanks

No. of PE
Samples

No. of MS No. of
MSD

No. of
Duplicates

No. of MS

SW metals - total DAS D-004.1 1 0 0 1 1 0 1 1

SW metals - dissolved DAS D-004.1 1 0 0 1 1 0 1 1

SW alkalinity DAS D-033.1 1 0 0 1 0 0 0 0

SE PAHs DAS D-054.1 1 1 1 0 0 0 1 1

SE pest/PCBs DAS D-043.1 1 1 1 0 0 0 1 1

SE metals DAS D-004.1 1 0 0 1 1 0 1 1

SE total organic carbon DAS D-005.1 1 1 0 all samples 0 0 0 0

FI PAHs DAS D-052.1 0 1 1 0 0 0 0 1

FI metals DAS D-134 0 0 0 1 1 0 0 1

FI lipids DAS D-058.1 0 0 0 1 0 0 0 0

SW - Surface Water
SE  - Sediment
FI   - Fish
MS - Matrix Spike
MSD - Matrix Spike Duplicate
PE - Performance Evaluation
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1.0 INTRODUCTION 

TOXICOLOGICAL EVALUATION 
OF SEDIMENT SAMPLES 

October 2004 

Iron Horse Park Sediment Evaluation 
Chironomus tentans and Hya/el/a azteca 

Chronic Exposure Sediment Toxicity Tests 

Client Reference: W/A #158-RICO-0157 
EPA RAC Contract # 68-W6-0042 

Toxicity tests expose groups of organisms to environmental samples, a laboratory control 
and/or a field reference site for a specified period to assess potential impacts on a variety of 
endpoints, such as survival, growth or reproduction. Analysis of variance techniques are used to 
determine the relative toxicity of the samples as compared to the laboratory control and/or field 
reference site. 

This report presents the results of chronic exposure, survival and growth, toxicity tests 
conducted on five samples collected from the Iron Horse Park in central Massachusetts. The 
samples were provided by Metcalf & Eddy, Inc., Wakefield, Massachusetts. Testing was based 
on programs and protocols developed by the ASTM (2001) and US EPA (2000). The toxicity of the 
samples was assessed by conducting toxicity tests using the freshwater midge, Chironomus 
tentans and amphipod Hyalel/a azteca. Assays and supporting analyses were performed at 
EnviroSystems, Incorporated (ESI), Hampton, New Hampshire. 

2.0 MATERIALS AND METHODS 

2.1 General Methods, Biological Evaluations 

Toxicological and analytical protocols used in this program follow procedures outlined in Test 
Methods for Measuring the Toxicity of Sediment-Associated Contaminants with Freshwater 
Invertebrates (ASTM 2001), Methods for Measuring the Toxicity and Bioaccumulation of Sediment­
associated Contaminants with Freshwater Invertebrates (US EPA 2000) and Standard Methods 
for the Examination of Water and Wastewater, 20th Edition (APHA 1998). These protocols provide 
standard approaches for physical and chemical analysis and for the evaluation of toxicological 
effects of sediments on aquatic invertebrates. 

2.2 Test Species 

C. tentans were obtained from Aquatic Research Organisms, Inc., Hampton, New 
Hampshire. Larvae were classed as second instar and were approximately 13 days old at the start 
ofthe assay. Organisms were received at ESI the day prior to starting the assays. Organisms were 
held in natural surface water prior to the start of the assay. 

H. azteca were obtained from Aquatic Research Organisms (ARO), Hampton, New 
Hampshire. Organisms were approximately 10 days old at the start of the assay. Organisms were 
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received at ESI the day prior to starting the assays. Organisms were held in a mix of moderately 
hard and natural surface water prior to the start of the assay. 

2.3 Test Samples and Laboratory Control Sediment 

2.3.1 Test Samples 

A total of twenty-three (23) sediment samples from the Iron Horse Park project site were 
received at ESI between September 14 and September 21, 2004. Once received, samples were 
inspected, to determine integrity, given unique sample numbers and logged into the laboratory 
sample management database. Once logged into the sample management database samples were 
placed in a secure refrigerated, 2 - 4°C, storage area until required. A listing of sample 
description, collection and receipt information is summarized in Table 1. 

Prior to use in the assays sediments were screened using a MicroTox® solid phase 
screening assay. Results of the screening assays are provided in a Appendix A. Data from the 
screening assays was transmitted to Metcalf & Eddy on completion of the tests. The Metcalf & 
Eddy staff then provided ESI with a list of 5 samples to be evaluated using the 10-day acute 
exposure amphipod and midge larvae assays. 

2.3.2 Control Sediments and Overlying Waters 

For the midge larvae, the control substrate was an artificial sediment consisting primarily of 
silica sand, with approximately 2-3% organic material, by weight, added to the sand 
(EnviroSystems SOP QA-1470). Overlying water was a natural surface water collected from Bow 
Lake, Strafford, New Hampshire. Use of natural surface water over an artificial reconstituted water 
is recommended by the protocol (EPA 2000, ASTM 2001). 

The amphipod assay laboratory control substrate was an artificial sediment consisting 
primarily of silica sand, with approximately 2-3%, by weight, of natural detritus. The detritus was 
collected above the water line in the pond but in a damp area. The top 0.5 to 1.0 cm of the 
sediment was collected. The organic detritus was mixed into the silica sand. Overlying water was 
a mix of moderately hard synthetic and natural surface water. The surface water was collected from 
Bow Lake, Strafford, New Hampshire. Use of synthetic/natural surface water over an artificial 
reconstituted water is recommended by the protocol (EPA 2000, ASTM 2001). 

2.4 Chironomus tentans Survival and Growth Assays 

The 1 O-day midge survival and growth evaluation sediment tests were conducted according 
to ASTM method E 1706-95 (ASTM 2001) and EPA method 100.5 (EPA 2000). Endpoints of the 
10 day exposure were survival and growth, measured as ash free dry weight. The tests were 
started on October 5 and terminated on October 15, 2004. 
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The site sediment and laboratory control sediment treatments consisted of 8 replicates with 
10 organisms/replicate. Test vessels were 400 mL glass beakers containing approximately 100 mL 
of sediment and 250 mL of overlying water. Test vessels were drilled at a consistent height above 
their bases and the hole covered with Nytex® screen. The screened hole facilitated water 
exchange without compromising organisms. The overlying water volume to sediment surface area 
ratio was approximately 7:1. Vessels were maintained in a water bath during the assay. Depth of 
the water in the bath was set to be approximately 1 cm below the drain hole in the test vessel to 
eliminate flow of water from the bath into the test vessel. The water bath was maintained in a 
limited access, temperature controlled room. Temperatures in the room and water bath were 
independently maintained at 23 ±1 °C. The photoperiod in the test chamber was set at 16:8 hour 
light dark. Light was provided by cool white flourescent bulbs. 

The day prior to test initiation (day -1 ), control and test sediments were sieved using a 2 mm 
sieve to remove rocks, twigs, and other debris. Sediments were placed in the test vessels. 
Overlying water was immediately added, and the vessels were left undisturbed overnight to settle. 
Floating detritus was removed the next morning. On day 0, larvae were added below the water 
surface of each test vessel. 

Overlying water in each replicate was renewed daily after collection of water quality data. 
The volume of water added to each test chamber was approximately 500 mL, two volumes. Water 
exchanges were facilitated by use of a distribution system designed to provide equal, regulated, 
flow to each chamber. The system was activated manually by the addition of the water. 

Prior to the daily overlying water renewal, temperature, specific conductance, pH, and 
dissolved oxygen were measured in one replicate of each treatment. Temperature data collected 
in a surrogate test chamber on an hourly basis during the 10 day exposure period documented a 
mean temperature of 24.5°C with values ranging from 20.0 to 25.5°C. Alkalinity, ammonia, and 
hardness of the overlying water were measured at the beginning and end of the assay. Water 
quality data are presented in Table 7. Daily overlying water quality records are available in 
Appendix A. Each replicate was fed 1.5 mL of a 6 gIL Tetramin®flake fish food suspension after 
the daily renewal. 

After 10 days exposure, all replicates of each test treatment were terminated to collect data 
for the initial survival and growth portion of the tests. Each test chamber was gently swirled to 
loosen the sediments and the test material was dumped into an 8" stainless steel sieve with a 0.5 
mm mesh screen. The sediments were washed through the sieve using synthetic, moderately hard 
reconstituted water and material left on the screen was sorted to recover of the organisms. This 
process was continued until the entire sample was evaluated. Surviving larvae were placed on 
tared weighing pans; partially and fully emerged organisms were recorded in survival counts but 
not included in weight measurements. Pans were dried overnight at 70°C to obtain dry weight to 
the nearest 0.01 mg. The organisms were then fired in a muffle furnace for two hours at 550°C 
to obtain the ash free dry weight to the nearest 0.01 mg. The mean weight of surviving organisms 
was determined to assess growth. 
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2.5 H. azteca Survival and Growth Assays 

The 10 day amphipod survival and growth tests were conducted according to ASTM Method 
E 1706-95 (ASTM 2001) and EPA method 100.4 (EPA 2000). Endpoints of the 10 day exposure 
were survival and growth, measured as dry weight. The tests were started on October 5 and 
terminated on October 15, 2004. 

The site sediment and laboratory control sediment treatments consisted of 8 replicates with 
10 organisms/replicate. Test vessels were 400 mL glass beakers containing approximately 100 mL 
of sediment and 250 mL of overlying water. The overlying water volume to sediment surface area 
ratio was approximately 7: 1. Test vessels were drilled at a consistent height above their bases and 
the hole covered with Nytex® screen. The screened hole facilitated water exchange without 
compromising organisms. Vessels were maintained in a water bath during the assay. Depth ofthe 
water in the bath was set to be approximately 1 cm below the drain hole in the test vessel to 
eliminate flow of water from the bath into the test vessel. The water bath was maintained in a 
limited-access temperature controlled room. Temperatures in the room and water bath were 
independently maintained at 23 ±1 °C. The photoperiod in the test chamber was set at 16:8 hour 
light:dark. Light was provided by cool white flourescent bulbs. 

One day prior to test initiation (Day -1 ), control and test sediments were sieved using a 2 mm 
sieve to remove rocks, twigs, and other debris. Sediments were placed in the test vessels. 
Overlying water was immediately added, and the vessels were left undisturbed overnight to settle. 
Floating detritus was removed the next morning. On Day 0, organisms were added below the 
water surface of each test vessel. 

Overlying water in each replicate was renewed daily after collection of water quality data. 
The volume of water added to each test chamber was approximately 500 mL or two volumes. 
Water exchanges were facilitated by use of a distribution system designed to provide equal, 
regulated, flow to each chamber. The system was activated manually by the addition of water 
during the assay. 

Prior to the daily overlying water renewal, temperature, specific conductance, pH, and 
dissolved oxygen were measured in one replicate of each treatment. Temperature data collected 
in a surrogate test chamber collected on a hourly basis during the 10 day exposure period 
documented a mean temperature of 24.5°C with values ranging from 20.0 to 25.5°C. Alkalinity, 
ammonia, and hardness of the overlying water were measured at the beginning and end of the 
assay. Water quality data are presented in Table 7. Daily overlying water quality records are 
available in Appendix A. Each replicate was fed 1.0 mL of a yeast/trout chow/alfalfa suspension 
after the daily renewal. 

After 10 days exposure, all replicates of each test treatment were terminated to collect data 
for the survival and growth endpoints. Each test chamber was gently swirled to loosen the 
sediments and the test material was dumped into an 8" stainless steel sieve with a 0.35 mm mesh 
screen. The sediments were washed through the sieve using synthetic, moderately hard 
reconstituted water and material left on the screen was sorted to recover of the organisms. This 
process was continued until the entire sample was evaluated. Organisms recovered were set aside 
to determine growth. Surviving amphipods were counted and placed on tared weighing pans. Pans 
were dried overnight at 70°C to obtain dry weight to the nearest 0.01 mg. The mean dry weight 
of surviving organisms was determined to assess growth. 
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2.6 Statistical Analysis 

Endpoints were analyzed using CETIS® (Comprehensive Environmental Toxicity 
Information System) software to determine significant differences between the test sediments and 
the laboratory control sediment. Data sets were evaluated to determine normality of distribution and 
homogeneity of sample variance. Data sets were subsequently evaluated using the appropriate 
parametric or non-parametric Analysis of Variance (ANOVA) statistic. Pair-wise comparisons were 
made using the most appropriate two sample analysis. Statistical difference was evaluated at 
0=0.05. Statistical comparisons were made against the laboratory control treatment and the 
project's reference site. 

2.7 Quality Control 

As part of the laboratory quality control program, reference toxicant evaluations are 
conducted by ESI on a regular basis for each test species. These results provide relative health 
and response data while allowing for comparison with historic data sets. Results were within two 
standard deviations of ESI's historic mean for the species. Results are summarized in Table 8. 

2.8 Protocol Deviations 

Review of data collected during this series of assays documented the following deviations 
from the prescribed protocol. Review of water quality parameters collected at the beginning and 
end of the assays documented a greater than 50% change in the alkalinity, ammonia, hardness 
and conductivity levels of the overlying water between the start and end of the chironomid assay. 
A similar deviation was noted for the alkalinity and ammonia levels in the amphipod assay. Review 
of the water quality data collected on the renewal water used in the assays documented, that prior 
to being added to the test chambers, there was less than a 50% change in concentration for the 
identified parameters between the start and end of the assay. The changes reported in the test 
chambers reflect the influence of the substrate on the water quality parameters. 

It is the opinionof the study director that the protocol deviations recorded as part of a review 
of the project data had no significant impact on the overall outcome of the assays. 

3.0 TOXICOLOGICAL TESTING RESULTS AND DISCUSSION 

Chironomid survival and growth data are summarized in Tables 2 and 3, respectively. 
Amphipod survival and growth data from day 10 are summarized in Tables 4 and 5, respectively. 
Water quality data collected during the assays is summarized in Table 6 and 7. Reference toxicant 
data is summarized in Table 8. Support data, including copies of laboratory bench sheets, 
individual endpoint summaries and statistical analysis data printouts are provided in Appendix A. 
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3.1 Chironomus tentans Survival and Growth Evaluation 

At the end of the 10 day exposure period, mean survival in the laboratory control sediment 
was 83.8%. Larvae recovered from the laboratory control sediment had a mean ash free dry weight 
of 2.03 mg/larvae. The minimum acceptable criteria for survival in the laboratory control is 70% and 
the minimum acceptable criteria for growth is a mean ash free dry weight of 0.48 mg/larvae. These 
data indicate that the organisms were healthy and not stressed by handling. 

Chironomid survival in the project reference site sediment (SED-22) at the end of the 10-day 
exposure period was 77.5%, with individual replicates ranging from 70 to 100%. Surviving midge 
larvae had a mean ash free dry weight of 1.84 mg/larvae. Survival and growth of midge larvae 
maintained in the reference site sediment was not statistically less from that observed in the 
laboratory control. 

Tables 2 and 3 summarize the survival and growth results associated with all five sediment 
sites. 

3.2 Hya/el/a azteca Survival and Growth Evaluation 

At the end of the 10 day exposure period, mean survival in laboratory control sediment was 
100%. Amphipods recovered from laboratory control sediment had a mean dry weight of 0.080 
mg/amphipod. The dry weight of a representative group of amphipods at the start of the assay was 
0.030 mg/individual. The minimum test acceptability criteria for survival in the laboratory control is 
80%. The minimum acceptable criteria for growth is a demonstration of increased dry weight after 
10 days exposure. These data indicate that the organisms were healthy and not stressed by 
handling. 

Amphipod survival in the project reference site sediment (SED-22) at the end of the 10-day 
exposure period was 92.5% survival, with individual replicates ranging from 80 to 100%. Surviving 
amphipods had a mean dry weight of 0.078 mg/amphipod. Survival but not growth of the 
amphipods maintained in the reference site sediment was statistically less than that observed in 
the laboratory control. 

Tables 4 and 5 summarize the survival and growth results associated with all five sediment 
sites. 

3.3 Summary 

3.3.1 Chironomus tentans Test Summary 

Review of survival data showed that after 10 days exposure survival of chironomids 
maintained in sediment from site SED-11 was significantly less as compared to the laboratory 
control, but not as compared to the reference site sediment. Analysis of growth data, ash free dry 
weight, showed that larvae maintained in sediment from SED-05, SED-11 and SED18 project sites 
exhibited statistically lower growth when compared to both the laboratory control and project 
reference site sediment. 
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3.3.2 Hyalel/a azteca Test Summary 

Review of survival data showed that after 10 days exposure survival of amphipods 
maintained in sediments from sites SED-01, SED-05, SED-11 and SED18 was significantly less 
as compared to the laboratory control. When statistical comparisons for survival were made against 
the project reference site survival in sediment from site SED-18 was found to be significantly less. 

Analysis of growth data showed that amphipods maintained all four sediment project sites 
did not exhibit statistically lower growth as compared to both the laboratory control and the project 
reference site sediment. 

4.0 REFERENCES 

APHA. 1998. Standard Methods for the Examination of Water and Wastewater, 20th Edition. 
Washington D.C. 

ASTM. 2001. Annual Book of ASTM Standards. Volume 11.05. Test Methods for Measuring the 
Toxicity of sediment-Associated Contaminants with Freshwater Invertebrates. E 1706-00. 
ASTM, Philadelphia. 

u.S. EPA. 2000. Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated 
Contaminants with Freshwater Invertebrates. Second Edition. EPA/600-R-99/064. 

EnviroSystems' SOP QA-1470: Chronic Toxicity of Sediments To Midge Larvae, Chironomus 
tentans, Based on Emergence 
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Table 1. Sample Collection and Receipt Summary. 
Iron Horse Park Ecological Risk Evaluation. Metcalf & Eddy, October 2004 

Sample Collected Sample Received 

M&E ESI 
Station Location Sample # Ref# Matrix Oate Time Oate Time 

SEO-01 005199 004 Sediment 09114104 0920 09115104 1045 

SEO-02 005200 005 Sediment 09114104 1505 09115104 1045 

SEO-03 005201 006 Sediment 09114104 1110 09115104 1045 

SEO-04 005202 007 Sediment 09113104 1310 09115104 1045 

SEO-05 005203 011 Sediment 09115104 1200 09117104 1040 

SEO-06 005205 008 Sediment 09115104 1120 09116104 1000 

SEO-07 005206 009 Sediment 09115104 1300 09/16104 1000 

SEO-08 005207 010 Sediment 09115104 0915 09116104 1000 

SEO-09 005208 012 Sediment 09116104 0840 09117104 1040 

SEO-10 005209 013 Sediment 09116104 0930 09117104 1040 

SEO-11 005210 014 Sediment 09116104 1035 09117104 1040 

SEO-12 005211 015 Sediment 09116104 1200 09117104 1040 

SEO-13 005212 022 Sediment 09120104 1030 09121104 1020 

SEO-14 005213 023 Sediment 09120104 1320 09121104 1020 

SEO-15 005214 017 Sediment 09117104 1215 09120104 0830 

SEO-16 005215 018 Sediment 09117104 0945 09120104 0830 

SEO-17 005216 016 Sediment 09116104 1450 09117104 1040 

SEO-18 005217 019 Sediment 09116104 1345 09120104 0830 

SEO-19 005218 020 Sediment 09117104 1500 09120104 0830 

SEO-20 005219 021 Sediment 09117104 1410 09120104 & 0830& 
09121104 1020 

SEO-21 005220 001 Sediment 09113104 1320 09114104 1100 

SEO-22 005221 002 Sediment 09113104 1545 09114104 1100 

SEO-23 005222 003 Sediment 09113104 1425 09114104 1100 
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Table 2. Chironomus ten tans Survival Summary. 
Iron Horse Park Ecological Risk Evaluation. Metcalf & Eddy, October 2004. 

t-Test 

Site ESI Mean Critical t Significant 
Reference Ref # Survival Distribution Variance t Value Value p Value Difference 

Statistical Comparison of Survival Against Laboratory Control 

Lab Control 000 83.8% 

SED-22 -002 77.5% Normal Equal 0.9946 1.8946 0.1765 NO 

SED-01 -004 90.0% Normal Equal -1.1632 1.77613 0.8679 NO 

SED-05 -011 93.8% Normal Equal -2.0281 1.8946 0.9589 NO 

SED-11 -014 71.3% Normal Equal 2.1719 1.8946 0.0332 YES 

SED-18 -019 88.8% Normal Equal -1.1929 1.8946 0.8641 NO 

Statistical Comparison of Survival Against Project Reference Site - SED-22 

SED-22 -002 77.5% 

SED-01 -004 90.0% Normal Equal -1.8964 1.8946 0.9501 NO 

SED-OS -011 93.8% Normal Equal '-3.4750 1.8946 0.9948 NO 

SED-11 -014 71.3% Normal Equal 1.2556 1.8946 0.1248 NO 

SED-18 -019 88.8% Normal Equal -1.8853 1.8946 0.9493 NO 

Table 3. Chironomus tentans Growth Summary. 
Iron Horse Park Ecological Risk Evaluation. Metcalf & Eddy, October 2004. 

Mean t-Test 

Site ESI AFDW Critical t Significant 
Reference Ref # (mg) Distribution Variance t Value Value P Value Difference 

Statistical Comparison of Growth Against Laboratory Control 

Lab Control 000 2.03 

SED-22 -002 1.84 Normal Equal 1.6067 1.8946 0.0761 NO 

SED-01 -004 2.21 Normal Equal -1.2646 1.8946 0.8767 NO 

SED-OS -011 1.34 Normal Equal 8.2081 1.8946 0.0000 YES 

SED-11 -014 1.40 Normal Equal 5.6588 1.8946 0.0004 YES 

SED-18 -019 0.94 Normal Equal 17.2139 1.8946 0.0000 YES 

Statistical Comparison of Growth Against Project Reference Site - SED-22 

SED-22 -002 1.84 

SED-01 -004 2.21 Normal Equal -2.7580 1.7613 0.9923 NO 

SED-OS -011 1.34 Normal Equal 4.5019 1.7613 0.0002 YES 

SED-11 -014 1.40 Normal Equal 3.2943 1.7613 0.0027 YES 

SED-18 -019 0.94 Normal Equal 8.4356 1.7613 0.0000 YES 
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Table 4. Hya/el/a azteca Survival Summary. 
Iron Horse Park Ecological Risk Evaluation. Metcalf & Eddy, October 2004. 

Mean t- Test 

Site ESI Survival Critical t Significant 
Reference Ref # (%) Distribution Variance t Value Value p Value Difference 

Statistical Comparison of Survival Against Laboratory Control 

Lab Control -000 100.0 

SED-22 -002 92.5 Non Normal Unequal 3.0740 1.8946 0.0090 YES 

SED-01 -004 96.3 Non Normal Unequal 2.0494 1.8946 0.0398 YES 

SED-OS -011 87.5 Non Normal Unequal 5.2354 1.8946 0.0006 YES 

SED-11 -014 87.5 Non Normal Unequal 2.1806 1.8946 0.0328 YES 

SED-18 -019 7.5 Non Normal Unequal 17.5529 1.8946 0.0000 YES 

Statistical Comparison of Survival Against Project Reference Site - SED-22 

SED-22 -002 92.5 

SED-01 -004 96.3 Normal Equal -1.1482 1.8946 0.8557 NO 

SED-OS -011 87.5 Normal Equal 1.5614 1.8946 0.0812 NO 

SED-11 -014 87.5 Normal Equal 0.8360 1.8946 0.2154 NO 

SED-18 -019 7.5 Non Normal Equal 12.2955 1.8946 0.0000 YES 

Table 5. Hya/el/a azteca Growth Summary. 
Iron Horse Park Ecological Risk Evaluation. Metcalf & Eddy, October 2004. 

Mean Dry t-Test 

Site ESI Weight Critical t Significant 
Reference Ref # (mg) Distribution Variance t Value Value p Value Difference 

Statistical Comparison of Growth Against Laboratory Control 

Lab Control 000 0.080 

SED-22 -002 0.077 Normal Equal 0.6173 1.8946 0.2783 NO 

SED-01 -004 0.087 Normal Equal -0.8792 1.8946 0.7958 NO 

SED-OS -011 0.077 Normal Equal 0.5300 1.8946 0.3063 NO 

SED-11 -014 0.070 Normal Equal 1.3390 1.8946 0.1112 NO 

SED-18 -019 0.097 Normal Unequal -0.5068 2.9200 0.6687 NO 

Statistical Comparison of Growth Against Project Reference Site - SED-22 

SED-22 -002 0.077 

SED-01 -004 0.087 Normal Equal· -1.1530 1.8946 0.8566· NO 

SED-05 -011 0.077 Normal Equal 0.1433 1.8946 0.4450 NO 

SED-11 -014 0.070 Normal Equal 1.2637 1.8946 0.1234 NO 

SED-18 -019 0.097 Normal Unequal -0.5987 2.9200 0.6949 NO 
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Table 6. Chironomus tentans Water Quality Summary. 
Iron Horse Park Ecological Risk Evaluation. Metcalf & Eddy, October 2004. 

Site ID ESI Reference Day Alkalinity Ammonia Hardness pH Conductivity 
(mg/L) (mg/L) (mg/L) (SU) (jJmhos!cm) 

POND Day 0 ND ND 9 

Day 10 ND ND 9 

Lab Control -000 Day 0 16 ND 45 7.27 206 

Day 10 30 1.8 25 6.95 116 

SED-22 -002 Day 0 ND 0.2 17 6.21 78 

Day 10 13 1.8 7 6.55 99 

SED-01 -004 Day 0 120 23 55 7.82 685 

Day 10 75 4.8 38 7.33 213 

SED-05 -011 Day 0 22 0.9 45 7.35 160 

Day 10 18 1.5 20 6.90 95 

SED-11 -014 DayO ND 0.5 65 7.13 101 

Day 10 ND 1.0 16 6.74 77 

SED-18 -019 Day 0 ND ND 37 6.99 123 

Day 10 ND 0.9 12 6.71 85 

Table 7. Hya/el/a azteca Water Quality Summary. 
Iron Horse Park Ecological Risk Evaluation. Metcalf & Eddy, October 2004. 

Site ID ESI Reference Day Alkalinity Ammonia Hardness pH Conductivity 
(mg!L) (mg!L) (mg!L) (SU) (jJmhos!cm) 

MHRlPOND Day 0 37 ND 56 

Day 10 38 ND 56 

Lab Control -000 Day 0 ND 0.7 36 6.88 166 

Day 10 32 0.4 54 7.14 195 

SED-22 -002 Day 0 12 0.3 35 7.03 163 

Day 10 24 0.8 47 7.16 193 

SED-01 -004 Day 0 160 23 75 7.75 729 

Day 10 66 0.2 69 7.11 266 

SED-05 -011 Day 0 33 1.1 67 7.39 260 

Day 10 36 0.7 56 7.21 214 

SED-11 -014 Day 0 30 0.4 73 7.15 195 

Day 10 26 ND 55 7.22 198 

SED-18 -019 Day 0 39 ND 59 7.15 229 

Day 10 28 0.4 55 7.17 205 

COMMENTS: 
ND - Not detected. 
Reporting Limits: Alkalinity = 10 mg!L; Ammonia = 0.1 mg!L 
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TABLE 8. Reference Toxicant Evaluation. 
Iron Horse Park Sediment Evaluation. Metcalf & Eddy, October 2004. 

REFERENCE TOXICANT EVALUATION 
(Results are expressed as IJg/L Cadmium) 

Species Start Date LC-50 Historic Number of ±1 Std ±2 Std 
Mean Tests Deviation Deviation 

C. tentans 10/27/04 12.59 3.67 11 5.35 10.70 

H. azteca 10/05/04 0.0001 0.015 39 0.031 0.062 

Note: Reference toxicant testing was conducted at ESI. The historic mean for survival represents the mean 
determined from the ESI-conducted reference toxicant testing database. 
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c. tentans 1 0 DAY EXPOSURE SEDIMENT ASSAY 

STUDY # 
12551 

DAY 

o 
1 

2 

3 

4 
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6 

7 
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-002 

SIC 

CLIENT: 
Metcalf & Eddy 

pH 
(SU) 

Date & Initial Chemistry Sampling 

DAY 0 

Alkalinity, Hardness & Ammonia in POND 

IOf ,:d ot( ~ 
FEED 1.5 mL of 6g/L fish food mixture/replicate 

OVERLYING WATER: 
POND 

Water 
Quality 

Station # 

I 

DAY 0 
Alkalinity, Hardness & Ammonia in each 

treatment 
--V 

.. 
Two Volume additions Dally 

START DATE: 
10/05/04 

SIC Meter .6.H2O 
# fed DATE 
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STUDY: 12551 
CLIENT: Metcalf & Eddy 

PROJECT: Iron Horse Park 
TASK: Chironomus tentans 10 Day ExposureSediment Toxicity Tests 
DATA: Day 10 Survival Data Summary 

START DATE: 10/05/04 
DATE ENDED: 10/15/04 

Day 10 Mean Significant 

Project Site ESI Replicate Larvae Surviving Survival Survival/ Distribution Variance t Value Critical t p Value Difference ("<") in 
Ref # @ Start Organisms Rate Site Value Day 20 Survival vs 

Lab Control 000 A 10 10 100.0% 83.8% 
B 10 8 80.0% 
C 10 7 70.0% 
D 10 9 90.0% 
E 10 8 80.0% 
F 10 9 90.0% 
G 10 7 70.0% 
H 10 9 90.0% 

SED-01 -004 A 10 10 100.0% 90.0% Normal Equal -1.1632 1.7613 0.8679 Lab NO 
B 10 8 80.0% Normal Equal -1.8964 1.8946 0.9501 SED-22 NO 
C 10 7 70.0% 
D 10 9 90.0% 
E 10 10 100.0% 
F 10 8 80.0% 
G 10 10 100.0% 
H 10 10 100.0% 

SED-05 -011 A 10 9 90.0% 93.8% Normal Equal -2.0281 1.8946 0.9589 Lab NO 
B 10 8 80.0% Normal Equal -3.4750 1.8946 0.9948 SED-22 NO 
C 10 10 100.0% 
D 10 10 100.0% 
E 10 8 80.0% 
F 10 10 100.0% 
G 10 10 100.0% 
H 10 10 100.0% 

SED-11 -014 A 10 8 80.0% 71.3% Normal Equal 2.1719 1.8946 0.0332 Lab YES 
B 10 5 50.0% Normal Equal 1.2556 1.8946 0.1248 SED-22 NO 
C 10 9 90.0% 
D 10 7 70.0% 
E 10 7 70.0% 
F 10 9 90.0% 
G 10 5 50.0% 
H 10 7 70.0% 

SED-18 -019 A 10 9 90.0% 88.8% Normal Equal -1.1929 1.8946 0.8641 Lab NO 
B 10 9 90.0% Normal Equal -1.8853 1.8946 0.9493 SED-22 NO 
C 10 8 80.0% 
D 10 9 90.0% 



E 10 10 100.0% 
F 10 10 100.0% 

G 10 8 80.0% 
H 10 8 80.0% 

SED-22 -002 A 10 8 80.0% 77.5% Normal Equal 0.9946 1.8946 0.1765 Lab NO 
B 10 7 70.0% 
C 10 10 100.0% 
0 10 7 70.0% 
E 10 8 80.0% 
F 10 7 70.0% 
G 10 7 70.0% 
H 10 8 80.0% 
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CETIS Test Summary 
Chironomus 10..(1 Survival and Growth Sediment Test 

Test No: 04-0236-1088 Test Type: Survival-AF Growth 

Start Date: 05 Oct-04 12:00 PM Protocol: EPAl600/R-99/064 (2000) 

Ending Date: 15 Oct-04 12:00 PM Oil Water: Natural Surface Water 

Setup Date: 050ct·0412:00 PM Brine: Not Applicable 

Sample No: 08-0492-1343 Material: Freshwater Sedment 

Sample Date: 17 Oct-04 09:14 PM Code: 12551-000 

Receive Date: Source: Iron HorSe Park 

Sample Age: N/A (4·C) Station: Lab Control 

Sample No: 12-8471-8881 Material: Freshwater Sedment 

Sample Date: 13 Sep-04 02:25 PM Code: 12551-002 

Receive Date: 14 Sep-04 11 :00 AM Source: Iron Horse Park 

Sample Age: 21d 21h (4 ·C) Station: 005221 I SED-22 

Sample No: 17-6928-3398 Material: Freshwater Sedment 

Sample Date: 14 Sep-04 09:20 AM Code: 12551-004 

Receive Date: 15 Sep-04 10:45 AM Source: Iron Horse Park 

Sample Age: 21d 2h (4 ·C) Station: 005199 I SED-01 

Sample No: 13-9878-1980 Material: Freshwater Sedment 

Sample Date: 15 Sep-04 12:00 PM Code: 12551-011 

Receive Date: 17 Sep-04 10:40 AM Source: Iron Horse Park 

Sample Age: 20d Oh (4°C) Station: 005203 I SEO-05 

Sample No: 02-5849-5922 Material: Freshwater Sedment 

Sample Date: 16 Sep-04 10:35 AM Code: 12551-014 

Receive Date: 17 Sep-04 10:40 AM Sburce: Iron Horse Park 

Sample Age: 19d 1h (4 ·C) Station: 005210 I SED-11 

Sample No: 04-0735-4420 Material: Freshwater Sedment 

Sample Date: 16 Sep-04 01:45 PM Code: 12551-019 

Receive Date: 20 Sep-04 08:30 AM Source: Iron Horse Park 

Sample Age: 18d 22h (4°C) Station: 005217 I SEO-18 

Proportion Survived Summary 

Sample Code Reps Me.,.n Minimum Mcnr:imum SE 

12551-000 8 0.83750 0.70000 1.00000 0.03750 

12551-002 8 0.77500 0.70000 1.00000 0.03660 

12551-004 8 0.90000 0.70000 1.00000 0.04226 

12551-011 8 0.93750 0.80000 1.00000 0.03239 

12551-014 8 0.71250 0.50000 0.90000 0.05489 

12551-019 8 0.88750 0.80000 1.00000 0.02950 

Proportion Survived Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS 

12551-000 1.00000 0.80000 0.70000 0.90000 0.80000 

12551-002 0.80000 0.70000 1.00000 0.70000 O.BOOOO 

12551-004 1.00000 0.80000 0.70000 0.90000 1.00000 

12551-011 0.90000 0.80000 1.00000 1.00000 0.80000 

12551-014 0.80000 0.50000 0.90000 0.70000 0.70000 

12551-019 0.90000 0.90000 0.80000 0.90000 1.00000 

000-148-125-1 CETISTM v1.025B 

Duration: 

Species: 

Source: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

SO 

0.10607 

0.10351 

0.11952 

0.09161 

0.15526 

0.08345 

Report Date: 

Link: 

10d Oh 

Page 1 of 1 

18 Oct-04 10:29 PM 

10-3090-1601 

EnviroSystems, Inc. 

Chironomus tentans 

Aquatic Research Organisms, NH 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

CV 

12.66% 

13.36% 

13.28% 

9.77% 

21.79% 

9.40% 

RepS Rep 7 RepS 

0.90000 0.70000 0.90000 

0.70000 0.70000 0.80000 

0.80000 1.00000 1.00000 

1.00000 1.00000 1.00000 

0.90000 0.50000 0.70000 

1.00000 0.80000 0.80000 

Analyst __ _ Approval: __ _ 



Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 3 of 9 

18 Oct-04 10:29 PM 

02-9674-4631 

Chironomus 10-d Survival and Growth Sediment Test EnviroSystems, Inc. 

Endpoint Analysis Type Sample link Control Link Date Analyzed Version 
Proportion Survived Comparison 10-3090-1601 10-3090-1601 18 Oct-0410:27 PM CETISv1.025 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.03892 8.88539 0.95113 Equal Variances 

Distribution Shapiro-Wilk W 0.90494 0.84420 0.09672 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.0270336 0.0270336 1 1.29 0.27464 Non-Significant Effect 

Error 0.2927814 0.020913 14 

Total 0.31981500 0.0479465 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-000 12551-002 0.99458 1.89458 0.1765 0.15660 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-000 8 0.83750 0.70000 1.00000 0.10607 1.16947 0.99116 1.41202 0.14599 

12551-002 8 0.77500 0.70000 1.00000 0.10351 1.08726 0.99116 1.41202 0.14323 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS RepS Rep 7 Rep 8 

12551-000 1.00000 0.80000 0.70000 0.90000 0.80000 0.90000 0.70000 0.90000 

12551-002 0.80000 0.70000 1.00000 0.70000 0.80000 0.70000 0.70000 0.80000 
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CETIS Analysis Detail 
Chironomus 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Proportion Survived Comparison 10-3090-1601 10-3090-1601 

Method Alt H Data Transform Z NOEL LOEL 

Equal Variance t C>T Angular (Corrected) 

ANOVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
01 Nov-04 9:20 PM 

Toxic Units ChV 

N/A 

Page 1 of 1 

01 Nov-04 9:20 PM 

05-2807-3723 

EnviroSystems, Inc. 

Version 
CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(0.01 ) 

Variances Variance Ratio 1.41768 8.88539 0.65669 Equal Variances 

Distribution Shapiro-Wilk W 0.92637 0.84420 0.21108 Normal Distribution 

A,NOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.OS) 

Between 0.0348569 0.0348569 1 1.35 0.26420 Non-Significant Effect 

Error 0.3606805 0.0257629 14 

Total 0.39553743 0.0606198 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.OS) 

12551-000 12551-004 -1.1632 1.76131 0.8679 0.14135 Non-Significant Effect 

Data Summary Original Data Transformed Data , 
Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SO 

12551-000 8 0.83150 0.70000 1.00000 0.10607 1.16947 0.99116 1.41202 0.14599 

12551-004 8 0.90000 0.70000 1.00000 0.11952 1.26282 0.99116 1.41202 0.17382 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS RepS Rep 7 RepS Rep 9 Rep 10 

12551-000 1.00000 0.80000 0.70000 0.90000 0.80000 0.90000 0.70000 0.90000 

12551-004 1.00000 0.80000 0.70000 0.90000 1.00000 0.80000 1.00000 1.00000 
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CETIS Analysis Detail 
Chironomus 10-d Survival and Growth Sediment Test 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

18 Oct-04 10:29 PM 

01-1295-9782 

EnviroSystems, Inc. 

Endpoint Analysis Type Sample !-Ink Control Link Date Analyzed Version 

Proportion Survived Comparison 10-3090-1601 10-3090-1601 18 Oct·04 10:28 PM CETISv1.025 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp 

Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.08251 8.88539 0.91939 Equal Variances 

Distribution Shapiro-Wilk W 0.86695 0.84420 0.02347 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.OS) 

Between 0.0852143 0.0852143 1 4.16 0.06081 Non-Significant Effect 

Error 0.2869982 0.0204999 14 

Total 0.37221251 0.1057142 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-000 12551-011 -2.0281 1.89458 a.9589 0.13635 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-000 8 0.83750 0.70000 1.00000 0.10607 1.16947 0.99116 1.41202 0.14599 

12551-011 8 0.93750 0.80000 1.00000 0.09161 1.31543 1.10715 1.41202 0.14031 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 

12551-000 1.00000 0.80000 0.70000 0.90000 0.80000 0.90000 0.70000 0.90000 

12551-011 0.90000 0.80000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 
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CETIS Analysis Detail 
Chironomus 10-<1 Survival and Growth Sediment Test 

Comparisons: 

Report Date: 

Analysis: 

Page 5 of 9 

180ct-04 10:29 PM 

10-4493-2283 

EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Survived Comparison 10-3090-1601 10-3090-1601 18 Oct .. 04 10:28 PM CETISv1.025 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp 

Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decil?ion(0.01 ) 

Variances Variance Ratio 1.50871 8.88539 0.60080 Equal Variances 

Distribution Shapiro-Wilk W 0.92701 0.84420 0.21601 Normal Distribution 

ANOVATable 

Source Sum of SquareS Mean Square OF F Statistic P Level Decision(0.05) 

Between 0.0909411 0.0909411 1 3.40 0.08639 Non-Significant Effect 

Error 0.3742617 0.026733 14 

Total 0.46520281 0.1176741 15 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel MSD Decision(0.05) 

12551-000 12551-014 2.17193 1.89458 0.0332 0.13153 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-000 8 0.83750 0.70000 1.00000 0.10607 1.16947 0.99116 1.41202 0.14599 

12551-014 8 0.71250 0.50000 0.90000 0.15526 1.01869 0.78540 1.24905 0.17931 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 RepS Rep 7 RepS 

12551-000 1.00000 0.80000 0.70000 0.90000 0.80000 0.90000 0.70000 0.90000 

12551-014 0.80000 0.50000 0.90000 0.70000 0.70000 0.90000 0.50000 0.70000 
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CETIS Analysis Detail 
Chironomus 10-d Survival and Growth Sediment Test 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

18 Oct-04 10:29 PM 

02-2311-4015 

EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Survived Comparison 10-3090-1601 10-3090-1601 18 Oct-04 10:28 PM CETISv1.025 

Method Alt H Data Transform Z NOEL lOEl Toxic Units ChV MSDp 

Paired Sample t C>T Angular (Corrected) NlA 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance 'Ratio 1.32869 8.88539 0.71718 Equal Variances 

Distribution Shapiro-Wilk W 0.93899 0.84420 0.32804 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P level Decision(O.OS) 

Between 0.0180131 0.0180131 1 0.96 0.34272 Non-Significant Effect 

Error 0.261464 0.018676 14 

Total 0.27947708 0.0366891 15 

Group Comparisons 

Sample vs Sample Statistic Critical Plevel MSD Decision(O.OS) 

12551-000 12551-019 -1.1929 1.89458 0.8641 0.10658 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

12551-000 8 0.83750 0.70000 1.00000 0.10607 1.16947 0.99116 1.41202 0.14599 

12551-019 8 0.88750 0.80000 1.00000 0.08345 1.23658 1.10715 1.41202 0.12665 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 RepS 

12551-000 1.00000 0.80000 0.70000 0.90000 0.80000 0.90000 0.70000 0.90000 

12551-019 0.90000 0.90000 0.80000 0.90000 1.00000 1.00000 0.80000 0.80000 
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CETIS Analysis Detail 
Chironomus 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

18 Oct-04 10:29 PM 

05-4353-7878 

EnviroSystems, Inc. 

Version 
Proportion Survived Comparison 10-3090-1601 10-3090-1601 18 Oct-04 10:28 PM CETISv1.025 

Method Alt H Data Transform Z NOEL ,LOEL Toxic Units ChV MSDp 
Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.47285 8.88539 0.62213 Equal Variances 

Distribution Shapiro-Wilk W 0.95050 0.84420 0.47792 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.OS) 
Between 0.1232845 0.1232845 1 4.86 0.04471 Significant Effect 

Error 0.3550924 0.0253638 14 

Total 0.47837692 0.1486482 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.OS) 
12551-002 12551-004 -1.8964 1.89458 0.9501 0.17539 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
12551-002 8 0.77500 0.70000 1.00000 0.10351 1.08726 0.99116 1.41202 0.14323 
12551-004 8 0.90000 0.70000 1.00000 0.11952 1.26282 0.99116 1.41202 0.17382 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 

12551-002 0.80000 0.70000 1.00000 0.70000 0.80000 0.70000 0.70000 0.80000 

12551-004 1.00000 0.80000 0.70000 0.90000 1.00000 0.80000 1.00000 1.00000 
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CETIS Analysis Detail 
Chironomus 10-<:1 Survival and Growth Sediment Test 

Comparisons: 

Report Date: 

Analysis: 

Page 9 of 9 

18 Oct-04 10:29 PM 

16-0909-1630 

EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Proportion Survived Comparison 10-3090-1601 10-3090-1601 18 Oct-0410:28 PM CETISv1.025 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp 
Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.04196 8.88539 0.95815 Equal Variances 

Distribution Shapiro-Wilk W 0.91743 0.84420 0.15295 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(0.05) 

Between 0.2082405 0.2082405 1 10.36 0.00619 Significant Effect 

Error 0.2814101 0.0201007 14 

Total 0.48965065 0.2283412 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 
12551-002 12551-011 -3.4750 1.89458 0.9948 0.1244 Non-Significant Effect 

bata Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
12551-002 8 0.n500 0.70000 1.00000 0.10351 1.08726 0.99116 1.41202 0.14323 

12551-011 8 0.93750 0.80000 1.00000 0.09161 1.31543 1.10715 1.41202 0.14031 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 RepG Rep 7 Rep 8 

12551-002 0.80000 0.70000 1.00000 0.70000 0.80000 0.70000 0.70000 0.80000 

12551-011 0.90000 0.80000 1.00000 1.00000 0.80000 1.00000 1.00000 1.00000 
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CETIS Analysis Detail 
Chironomu$ 10-d Survival and Growth Sediment Test 

Comparisons: 

Report Date: 

Analysis: 

Page 6 of 9 

18 Oct-04 10:29 PM 

14-1321-7844 

EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Date Analyzed VersiOn 

Proportion Survived Comparison 10-3090-1601 10-3090-1601 18 Oct-04 10:28 PM CETISv1.025 

Method Alt H Data Transform Z NOEL LOEL TOXic Units ChV MSDp 

Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.56742 8.88539 0.~6769 Equal Varial'lces 

Distribution Shapiro-Wilk W 0.92518 0.84420 0.20234 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.0188089 0.0188089 1 0.71 0.41225 Non-5ignificant Effect 

Ertor 0.3686736 0.0263338 14 

Total 0.38748253 0.0451427 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-002 12551-014 1.25559 1.89458 0.1248 0.10347 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-002 8 0.77500 0.70000 1.00000 0.10351 1.08726 0.99116 1.41202 0.14323 

12551-014 8 0.71250 0.50000 0.90000 0.15526 1.01869 0.78540 1.24905 0.17931 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 RepS Rep 7 Rep 8 

12551-002 0.80000 0.70000 1.00000 0.70000 0.80000 0.70000 0.70000 0.80000 

12551-014 0.80000 0.50000 0.90000 0.70000 0.70000 0.90000 0.50000 0.70000 
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CETIS Analysis Detail 
Chironomus 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Comparisons: 

Report Date: 

Analysis: 

Page 7 of 9 

18 Oct-04 10:29 PM 
14-7101-2606 

EnviroSystems, Inc. 

Date Analyzed Version 
Proportion Survived Comparison 10-3090-1601 10-3090-1601 18 Oct-04 10:28 PM CETISv1.025 

Method Alt H Data Transform z NOEL LOEL Toxic Units ChV MSDp 
Paired Sample t C>T Angular (Corrected) N/A 

AN OVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.i7892 8.88539 0.75375 Equal Variances 

Distribution Shapiro-Wilk W 0.84200 0.84420 0.00921 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic PLevel Decision(O.05) 

Between 

Error 

Total 

0.0891809 

0.2558759 

0.34505682 

Group Comparisons 

Sample vs Sample 
12551-002 12551-019 

0.0891809 

0.0182769 

0.1074578 

Statistic 
-1.8853 

Critical 

1 

14 

15 

1.89458 

4.88 

P Level 
0.9493 

Original Data 

0.04435 Significant Effect 

MSD Decision(O.05) 
0.15005 Non-Significant Effect 

Transformed Data Data Summary 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
12551-002 

12551-019 

Data Detail 

Sample Code 
12551-002 

12551-019 
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STUDY: 12551 
CLIENT: Metcalf & Eddy 

PROJECT: Iron Horse Park 
TASK: Chironomus tentans 10 Day ExposureSediment Toxicity Tests 
DATA: Day 10 Growth Summary 

START DATE: 10/05/04 
DATE ENDED: 10/15/04 

Significant 
Ash Free MeanAFDW Normal Homogeneous t Value Critical t p Value Difference ("<") in 

Project Site ESI Replicatl Dry Weight /Site Distribution Variance Value Day 20 Growth vs 
Ref # (mg/individual) 

Lab Control 000 A 2.04 2.03 
B 2.38 
C 1.89 
D 2.04 
E 2.19 
F 1.90 
G 1.99 
H 1.80 

SED-01 -004 A 2.18 2.21 Normal Equal -1.2646 1.8946 0.8767 Lab NO 
B 1.95 Normal Equal -2.7580 1.7613 0.9923 SED-22 NO 
C 2.10 
D 1.97 
E 2.17 
F 2.84 
G 2.14 
H 2.35 

SED-05 -011 A 1.40 1.34 Normal Equal 8.2081 1.8946 0.0000 Lab YES 
B 1.46 Normal Equal 4.5019 1.7613 0.0002 SED-22 YES 
C 1.21 
D 1.41 
E 1.29 
F 1.51 
G 1.02 
H 1.46 

SED-11 -014 A 1.42 1.40 Normal Equal 5.6588 1.8946 0.0004 Lab YES 
B 1.65 Normal Equal 3.2943 1.7613 0.0027 SED-22 YES 
C 1.09 
D 1.09 
E 1.22 
F 1.27 
G 1.73 
H 1.71 



SED-18 -019 A 0.84 0.94 Normal Equal 17.2139 1.8946 0.0000 Lab YES 
B 1.06 Normal Equal 8.4356 1.7613 0.0000 SED-22 YES 
C 1.01 
D 0.77 
E 1.02 
F 0.83 
G 1.16 
H 0.84 

SED-22 -002 A 1.40 1.84 Normal Equal 1.6067 1.8946 0.0761 Lab NO 
B 1.75 
C 1.70 
D 1.62 
E 2.14 
F 1.96 
G 1.95 
H 2.16 



STUDY NUMBER: 12551 

C. tentans Assay 
GROWTH DATA 

CLlENT:Metcalf & Eddy 

ESI SAMPLE 10 REP FOIL TARE WEIGHT (q) C.tentans Dry + FOIL (q) C.tentans Ashed + FOIL (a) 

I'l O.ooq.., .3 'O.n3J£"1 10,0' if L{ 

B 10.00'18,=, hD,l810 b,O/I\..I1../ 

c ~.ooq'15 b.o~;lll b,olOfJO 

LA8 
0 b.o Il~~'l lo.o;lgq'7 b.o/&).tv7 

1= '0.0 lOS 1./ b.o~"1~l IO.aid?1 

F b.oIO~ I hoPl']Old b.oiJ[I,q 

G D.oOq'1<1 b,ol x34 o.o/03CJ 
H 0.01134 b.olQ j 1, a.ol t<:Jt:t 

I'l n.OOiRgS In 630 '17 fl.O I I It? 

B o.ooqlq b,oJ.l.Itlh f).OiDEo 

c o.oO~'l~ h.nJR1A3 (),n/OJ,5 

0 0,0101./5 b.n "'nnn Io.() J,J;J. q 

'-004 E o.o"1~<1 nr>.3 i .3 '1 ~,()/l9 5 

F a.ooRg t/ l-<'t.n.34 08. lo,t) Itb1 
G b.oO<}3cP h.l)~o43 ItJ.Olt L3 
H 0,001'75 h.()~o5'i b.n1l80 

A 10.0811 3'1 11J.0~~q '7 In,0103<1 

B 1o.ooQS.3 10,0 ,1.;1.2 t-, V1.0Io.J)t../ 
C ko.oIO'7 q b.o..l~{pa Ifj,o III,;I.~ 

0 b.o/OS'S bOJ_~5q l;).n I \(./1 

- 0\ ~ F O.OD'iOt.l f).O ,loo.3 II'l.n01 '7 J. 

F 0.00'1'1'1 ('}n.;lSli I h.ni08h 

G 0.0088:1. D.D J<:)'7'1 bot)'i'S(p 

H ().oI03'l O.o)'t.:.~8 lo.nll73 

A ().OO'i (j l I/J. 0 :J j t;, )l It1n/{J .. % 

B 'D.o{)qqf O.o/~:3o h .. a/OO" 
C .£)nl')q·qq nO).05'1 VlO/Og; 
0 b.QlO 3g ~lOI?3'1 (),(]/ogb 

--Olti i= b,oa88J.. b,oJflO3 hot)<l5:J. 

F b.oO'i.;lq b,o~O.31 'o.n 10 i3 

G b,0088(j b.QJ~; .3 boo<f..'),t:.. 

H b,ooq~t..i b()J~'7« h,olO'1'1 

RECORDED BY: r ,/ t/ / 

DATE: 10/tsi{J1/ io II" /0'1 10 lib j~'" 
NOTES: _________________________ _ 



c. tentans Assay 
GROWTH DATA 

STUDY NUMBER: 12551 CLlENT:Metcalf & Eddy 

ESI SAMPLE ID REP FOIL TARE WEIGHT (g) C.tentans Dry + FOIL (g) C.tentans Ashed + FOIL (0) 

11 bf'J{JR1fo 10,01'110 3 t:;),o/aob 

B b.I'>D9'\ l? b.o~()5/P rL.o/ip.) 

c h.100Q g '1 'ao 11JJ J.. 120/135 

D h. t') JlJo '1 n,oIL3J.. Q.Q113~ 

--019 I:: n.()n~U'7 k::J(01)..{)J£5 'LQiQiA'l 
F h.I'1{Jt.:j'l1 l"J,(")/91i MJOq~ 

G 1n.,,1038 b.n~l'O baiigt 
H o.oo<1'ta 'o,0/15S IQ.ai{l~ r.z 
11 in.I'lt)Cj '1~ n_O~lqt..l o.oJO!l~ 

B h.ll)oQ51 lo.o~~g2 10.0 iOSe.( 

c b,DOq~R k>.o"g IE b.ol 11'1 

D b.nn'1bt.. 6.0~1"J5 b{?ioS2 

- OOJ... F b.()oQt.l5 ~_ o...;l '}lj ( 1D.o/()'7(P 

F In.nIOJt/ b,oJ.5,5 '0-<> IttJtJ 
G bDltJ33 b.D~S53 IO.Oiiq, 

H h.oJfJ32 b.o ;,1'11 0 100/1>15 
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RECORDED BY: r t:'f f{/ 

DATE: jtJ /I,~fol{ /0 /I~/OL/ iO/IS/ot{ 
I 

NOTES: ____________________________________________________ __ 



STUDY NUMBER: {2.5' 5" ( 
C. tentans Assay 

CLIENT: M 1- E. 

MEAN DRY 
WEIGHT 

TARE NET PER 
WEIGHT C. tentans WEIGHT # C.tentans 

ESI SAMPLE ID REP (G) + FOIL (G) (MG) C.tentans (MG) 

A D.IOqf", o.2l)~ t o...~2..\ ( \) ",b"2l 

B 0.7...073 o. 'J. \2.'-0 .~ 7 .. '.:> /11 0.»)0 
START ORGANISMS ( {o C 0.1.0l8 0.).,1 "fSL 1:>-:7]", bJe71-

D 0,'2.083 o.J l5}~ ~ 1.?-t-f k> O.1l..i. 
I RECORDED BY, I~ j;\? 

(-:)(bi~--{ DATE: 

NOTES: ___________________________ _ 



CETIS Test Summary 
Chironomus 10-d Survival and Growth Sediment Test 

Test No: 04-0236-1088 Test Type: Survival-AF Growth 

Start Date: 05 Oct-04 12:00 PM Protocol: EPN600/R-99/064 (2000) 

Ending Date: 15 Oct-04 12:00 PM DilWater: Natural Surface Water 

Setup Date: 050ct-04 12:00 PM Brine: Not Applicable 

Sample No: 08-0492-1343 Material: Freshwater Sedment 

Sample Date: 17 Oct-04 09:14 PM Code: 12551-000 

Receive Date: Source: Iron Horse Park 

Sample Age: N/A (4 DC) Station: Lab Control 

Sample No: 12-8471-8881 Material: Freshwater Sedment 

Sample Date: 13 Sep-04 02:25 PM Code: 12551-002 

Receive Date: 14 Sep-04 11 :00 AM Source: Iron Horse Park 

Sample Age: 21d 21h (4 DC) Station: 005221 1 SEO-22 

Sample No: 17-6928-3398 Material: Freshwater Sedment 

Sample Date: 14 Sep-04 09:20 AM Code: 12551-004 

Receive Date: 15 Sep-04 10:45 AM Source: Iron Horse Park 

Sample Age: 21d 2h (4 DC) Station: 0051991 SEO-01 

Sample No: 13-9878-1980 Material: Freshwater Sedment 

Sample Date: 15 Sep-04 12:00 PM Code: 12551-011 

Receive Date: 17 Sep-04 10:40 AM Source: Iron Horse Park 

Sample Age: 20d Oh (4 DC) Station: 005203 1 SED-05 

Sample No: 02-5849-5922 Material: Freshwater Sedment 

Sample Date: 16 Sep-04 10:35 AM Code: 12551-014 

Receive Date: 17 Sep-04 10:40 AM Source: Iron Horse Park 

Sample Age: 19d 1h (4 DC) Station: 005210 I SED-11 

Sample No: 04-0735-4420 Material: Freshwater Sedment 

Sample Date: 16 Sep-04 01 :45 PM Code: 12551-019 

Receive Date: 20 Sep-04 08:30 AM Source: Iron Horse Park 

Sample Age: 18d 22h (4 DC) Station: 0052171 SEO-18 

Mean AF Weight-mg Summary 

Sample Code Reps Mean Minimum Maximum SE 

12551-000 8 2.02727 1.79750 2.38000 0.06594 

12551-002 8 1.83579 1.40250 2.15625 0.09277 

12551-004 8 2.21202 1.95143 2.83875 0.10001 

12551-011 8 1.34382 1.02100 1.50500 0.05776 

12551-014 8 1.39614 1.08556 1.73400 0.09594 

12551-019 8 0.94434 0.77333 1.16125 0.05061 

Mean AF Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS 

12551-000 2.04300 2.38000 1.88500 2.03750 2.19143 

12551-002 1.40250 1.75429 1.70100 1.62429 2.14375 

12551-004 2.17889 1.95143 2.09500 1.96778 2.17111 

12551-011 1.39778 1.46500 1.20600 1.41200 1.28875 

12551-014 1.41500 1.64800 1.08556 1.08833 1.21571 

12551-019 0.84111 1.09000 1.00875 0.77333 1.01800 

000-148-125-1 CETlsm v1.025B 

Duration: 

Species: 

Source: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client; 

Project: 

SD 

0.18651 

0.26240 

0.28286 

0.16337 

0.27137 

0.14314 

Report Date: 

Link: 

10d Oh 

Page 1 of 1 

01 Nov-04 9:50 PM 

1 0-3090-1601 

EnviroSystems, Inc. 

Chironomus tentans 

Aquatic Research Organisms, NH 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

CV 

9.20% 

14.29% 

12.79% 

12.16% 

19.44% 

15.16% 

RepS Rep 7 RepS 

1.89625 1.98750 1.79750 

1.95857 1.94571 2.15625 

2.83875 2.14444 2.34875 

1.50500 1.02100 1.45500 

1.27250 1.73400 1.71000 

0.82600 1.16125 0.83625 

Analyst __ _ Approval: __ _ 



CETIS Analysis Detail 
Chironomus 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type 

Mean AF Weight-mg Comparison 

Method Alt H Data Transform 

Paired Sample t C>T Untransformed 

ANOVA Assumptions 

Sample Link Control Link 
10-3090-1601 10-3090-1601 

z NOEL LOEL 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

18 Oct-0410:15 PM 

04-8417-6900 

EnviroSystems, Inc. 

Date Analyzed Version 

18 Oct-0410:14 PM CETISv1.025 

Toxic Units ChV MSDp 

N/A 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 2.04814 8.88539 0.36489 Equal Variances 

Distribution Shapiro-Wilk W 0,96366 0.84420 0.69521 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F StatiStic P Level Decision(O.Q5) 

Between 0.1569787 0.1569787 1 2.96 0.10731 Non-Significant Effect 

Error 0.7422256 0.0530161 14 

Total 0.89920434 0.2099948 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-000 12551-002 1.60671 1.89458 0.0761 0.2336 Non-Significant Effect 

Data Summary 

Sample Code 

Original Data Transformed Data 

12551-000 

12551-002 

Data Detail 

Sample Code 

12551-000 

12551-002 

Graphics 

.. 2.!I-
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I 

1.!I-

0.5 

Count 

8 
8 

Rep 1 

2.04300 

1.40250 

Mean 

2.02727 

1.82917 

Rep 2 

2.38000 
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CETIS Analysis Detail 
Chlronomus 10-d Survival and G'rowth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Mean AF Weight-mg Comparison 10-3090-1601 10-3090-1601 

Method Alt H Data Transform Z NOEL LOEL 

Paired Sample t C>T Untransformed 

ANOVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

18 Oct-04 10:14 PM 

Toxic Units ChV 

N/A 

Page 3 of 9 

18 Oct-0410:15 PM 

05-4944-2794 

EnviroSyStems, Inc. 

Version 

CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 2.30011 8.88539 0.29412 Equal Variances 

Distribution Shapiro-Wilk W 0.86667 0.84420 0.02322 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.OS) 

Between 0.1365252 0.1365252 1 2.38 0.14531 Non-8ignificant Effect 

Error 0.8035807 0.0573986 14 

Total 0.94010590 0.1939238 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-000 12551-004 -1.2646 1.89458 0.8767 0.27679 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

12551-000 8 2.02727 1.79750 2.38000 0.18651 

12551-004 8 2.21202 1.95143 2.83875 0.28286 

Data Detail 
\ 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 

12551-000 2.04300 2.38000 1.88500 2.03750 2.19143 1.89625 1.98750 1.79750 

12551-004 2.17889 1.95143 2.09500 1.96778 2.17111 2.83875 2.14444 2.34875 
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CETIS Analysis Detail 
Chironomus 10-d Survival and Growth Sediment Test 

Endpoint Analysis type Sample Link Control Link 

Mean AF Weight-mg Comparison 10-3090-1601 10-3090-1601 

Method All H Data Transform Z NOEL LOEL 

Paired Sample t C>T Untransformed 

ANOVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
18 Oct-0410:14 PM 

Toxic Units ChV 

N/A 

Page a of 9 

18 Oct-0410:15 PM 

14-3728-2063 

EnviroSyStems, Inc. 

Version 

CETISv1.025 

MSDp 

Attribute Test Statistic Critical PLevel Decision(O.01 ) 

Variances Variance Ratio 1.30337 8.88539 0.73554 Equal Variances 

Distribution Shapiro-Wilk W 0.98477 0.84420 0.98040 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.05) 

Between 1.868451 1.868451 1 60.79 0.00000 Significant Effect 

Error 0.4303257 0.0307376 14 

Total 2.29877624 1.8991881 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-000 12551-011 8.20811 1.89458 0.0000 0.15775 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SO 

12551-000 8 2.02727 1.79750 2.38000 0.18651 

12551-011 8 1.34382 1.02100 1.50500 0.16337 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 RepS Rep 7 Rep 8 

12551-000 2.04300 2.38000 1.88500 2.03750 2.19143 1.89625 1.98750 1.79750 

12551-011 1.39778 1.46500 1.20600 1.41200 1.28875 1.50500 1.02100 1.45500 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Chironomus 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link Date Analyzed 
Mean AF Weight-mg Comparison 10-3090-1601 10-3090-1601 18 Oct-04 10:14 PM 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV 
Paired Sample t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical PLevel Declsion(O.01 ) 

Variances Variance Ratio 2.11701 8.88539 0.34364 Equal Variances 

Distribution Shapiro-Wilk W 0.92371 0.84420 0.19194 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.05) 

Between 1.593323 1.593323 1 29.39 0.00009 Significant Effect 

Error 0.7589959 0.054214 14 

Total 2.35231853 1.6475366 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-000 12551-014 5.65883 1.89458 0.0004 0.21130 SiSnificant Effect 

Page 5 of 9 

180ct-04 10:15 PM 

06-2284-1545 

EnvirOSystems, Inc. 

Version 

CETISv1.025 

MSDp I 

Data Summary Original Data Trahsformed Data 

Sample Code Count Mean MinimUm Maximum SO Mean Minimum Maximum SO 
12551-000 8 2.02727 1.79750 2.38000 0.18651 

12551-014 8 1.39614 1.08556 1.73400 0.27137 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 RepS 

12551-000 2.04300 2.38000 1.88500 2.03750 2.19143 1.89625 1.98750 1.79750 

12551-014 1.41500 1.64800 1.08556 1.08833 1.21571 1.27250 1.73400 1.71000 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Chironomus 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link Date Analyzed 

Mean AF Weight-mg Comparison 10-3090-1601 10-3090-1601 18 Oct-04 10:14 PM 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV 

Paired Sample t C>T Untransformed NfA 

ANOVA Assumptions 

Attribute Test Statistic Critl~1 P Level Decision(O.01 ) 

Variances Variance Ratio 1.69772 8.88539 0.50161 Equal Variances 

Distribution Shapiro-Wilk W 0.94969 0.84420 0.46598 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 4.690998 4.690998 1 169.73 0.00000 Significant Effect 

Error 0.38693 0.0276379 14 

Total 5.07792756 4.7186355 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-000 12551-019 17.2139 1.89458 0.0000 0.11919 Significant Efft;!ct 

Page 4 of 9 

180ct-04 10:15 PM 

05-5137-9779 

EnviroSystems, Inc. 

Version 

CETISv1.025 

MSDp 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-000 8 2.02727 1.79750 2.38000 0.18651 

12551-019 8 0.94434 0,77333 1.16125 0.14314 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 

12551-000 2.04300 2.38000 1.88500 2.03750 2.19143 1.89625 1.98750 1.79750 

12551-019 0.84111 1.09000 1.008~5 0.77333 1.01800 0.82600 1.16125 0.83625 
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CEliS Analysis Detail 
Chironomus 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 
Mean AF Weight-mg Comparison 10-3090-1601 10-3090-1601 

Method Alt H Data Transform z NOEL LOEL 

Equal Variance t C>T Untransformed 

ANOVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

01 Nov-04 9:49 PM 

Toxic Units ChV 
N/A 

Page 3 of 4 

01 Nov-04 9:50 PM 

07-5108-9678 

EnviroSystems, Inc. 

Version 

CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(0.01) 

Variances Variance Ratio 1.16204 8.88539 0.84803 Equal Variances 

Distribution Shapiro-Wilk W 0.95449 0.84420 0.53969 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(0,05) 

Between 0.5661789 0.5661789 1 7.61 0.01540 Significant Effect 

Error 1.042057 0.0744327 14 

Total 1.60823625 0.6406115 15 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel MSD Decision(0.05) 

12551-00212551-004 -2.7580 1.76131 0.9923 0.24026 Non-Significant Effect 

Data Summary 

Sample Code 

Original Data Transformed Data 

12551-002 

12551-004 

Data Detail 

Sample Code 

12551-002 

12551-004 

Graphics 

3.0-

2.5 

I f 2.0-

~ 
j 1.5 

1.0-

0.5 

Count 

8 

8 

Rep 1 

1.40250 

2.17889 

Mean Minimum 

1.83579 1.40250 

2.21202 1.95143 

Rep 2 Rep 3 

1.75429 1.70100 

1.95143 2.09500 

0.0 '---------__,_---------, 
12551-002 12551-004 

Sample Code 

000-148-125-1 

Maximum SO Mean Minimum Maximum SO 
2.15625 

2.83875 

Rep 4 

1.62429 

1.96778 

0.26240 

0.28286 

Rep 5 Rep 6 Rep 7 RepS Rep 9 

2.14375 1.95857 1.94571 2.15625 

2.17111 2.83875 2.14444 2.34875 

0.8 I 

I 

o.~ ° 
I 

I , 
: /// 

: 0,4' 
, 7 

o.~ , ~ 

0.0 __________ ~_ _ _ : _____ 0 _________ . 

0,0 ° , 

~.2 7 : 
~'+v/ i 
~ .. ~--.--.--,-----,---,---,--, 

Rep 10 

-2.0 -1.5 -1.0 ~.5 0.0 0.5 1.0 1.5 2.0 

.j Ranklts 

CETISTM v1.025B Analyst. __ _ Approval: __ _ 



Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 1 of 4 

01 Nov-04 9:50 PM 

03-0565-9497 

Chironomus 10-d Survival and Growth Sediment Test EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Mean AF Weight-mg Comparison 10-3090-1601 10-3090-1601 01 Nov-04 9:49 PM CETISv1.025 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp I Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 2.57985 8.88539 0.23439 Equal Variances 

Distribution Shapiro-Wilk W 0.95591 0.84420 0.56271 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.OS) 

Between 0.9681721 0.9681721 1 20.27 0.00050 Significant Effect 

Error 0.6688024 0.0477716 14 

Total 1.63697457 1.0159437 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.OS) 

12551-002 12551-011 4.50185 1.76131 0.0002 0.19248 Significant Effect 

Data Summary Original Data Transformed Data 
! 

SampJeCode Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-002 8 1.83579 1.40250 2.15625 0.26240 

12551-011 8 1.34382 1.02100 1.50500 0.16337 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS RepS Rep 7 RepS Rep 9 Rep 10 

12551-002 1.40250 1.75429 1.70100 1.62429 2.14375 1.95857 1.94571 2.15625 

12551-011 1.39778 1.46500 1.20600 1.41200 1.28875 1.50500 1.02100 1.45500 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 2 of 4 

01 Nov-04 9:50 PM 

06-8840-0934 

Chironomus 10-d Survival and Growth Sediment Test EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Mean AF Weight-mg Comparison 10-3090-1601 10-3090-1601 01 Nov-04 9:49 PM CETISv1.025 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp 

I Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test S.tatistic Critical P Level Decision(0.01 ) 

Variances Variance Ratio 1.06954 8.88539 0.93161 Equal Variances 

Distribution Shapiro-Wilk W 0.92241 0,84420 0.18320 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(0.05) 

Between 0.7731921 0.7731921 1 10.85 0.00532 Significant Effect 

Error 0.9974726 0.0712480 14 

Total 1.77066469 0.8444401 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-002 12551-014 3.29426 1.76131 0.0027 0.23507 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-002 8 1.83579 1.40250 2.15625 0.26240 

12551-014 8 1.39614 1.08556 1.73400 0.27137 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 RepS Rep 9 Rep 10 

12551-002 1.40250 1.75429 1.70100 1.62429 2.14375 1.95857 1.94571 2.15625 

12551-014 1.41500 1.64800 1.08556 1.08833 1.21571 1.27250 1.73400 1.71000 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Chironomus 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample link Control Link Date Analyzed 
Mean AF Weight-mg Comparison 10-3090-1601 10-3090-1601 01 Nov-04 9:49 PM 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV 

Equal Variance t C>T Untransformed N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(0.01 ) 

Variances Variance Ratio 3.36041 8.88539 0.13228 Equal Variances 

Distribution Shapiro-Wilk W 0.95870 0.84420 0.60924 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(0.05) 

Between 3.178788 3.178788 1 71.16 0.00000 Significant Effect 

Error 0.6254067 0.0446719 14 

Total 3.80419487 3.2234601 15 

Group Comparisons 

Sample vs Sample Statistic Critical P !-evel MSD Decision(0.05) 
12551-002 12551-019 8.43555 1.76131 0.0000 0.18613 Significant Effect 

Page 4 of 4 

01 Nov-04 9:50 PM 

12-1809-1894 

EnviroSystems, Inc. 

Version 

CETISv1.025 

MSDp 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-002 8 1.83579 1.40250 2.15625 0.26240 

12551-019 8 0.94434 0.77333 1.16125 0.14314 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 RepS Rep 7 RepS Rep 9 Rep 10 

'12551-002 1.40250 1.75429 1.70100 1.62429 2.14375 1.95857 1.94571 2.15625 

12551-019 0.84111 1.09000 1.00875 0.77333 1.01800 0.82600 1.16125 0.83625 
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H Aquatic Research Organisms 

DATA SHEET 

L Organism History 

Species: 

Source: Lab reared' X Hatchery reared, __ _ Field collected '---

Hatch date, _______ _ Receipt date, ______ _ 

Brood Origination ___ -'--_____________ _ 

II. Water Quality 

Temperature Z--c..f, 0(: Salinjty __ --_ ppt DO~4-, 

pH 1·t( Hardness ~ 1-20 ppm 

III. Culture ConditIons 

System:_..J.r;--...!:>c..J~_____=8::....:I=h_,......:.c___.:...re_o"Q_(j_=__<:_=__, ..:.-f _~ ____ _ 

Diet: Flake Food r. Phytopl,ankton, __ _ Trout Chow >< 

Brine Shrimp, __ _ Rotifers, __ _ Other ,AI.&; I ~ 

, Prophyl~ctic Treatments:---'-______________ _ 

Comments:, __ -'--_____ --,-____ --'-_____ _ 

IV. Shipping lnfonnation 

Client: ' , ~"O t # of Organisms: & QO 

Carrier: Plc..,~ - u f Date Shipped: IPjc-/tJy 

BiOlOgiSt:_~T::...-_~_'_-'_/_'_// __ :-. __________________ _ 

'1 - 800 - 927 - 1650 
PO Box 127l • One Lafayette Road • Hampton, NH 03842 • (663) 926-1650 



H. azteca 10 DAY EXPOSURE SEDIMENT ASSAY 

STUDY # CLIENT: OVERLYING WATER: START DATE: 
12551 Metcalf & Eddy MHRlPOND 10/05/04 

Lab Control -004 -011 

DO SIC pH TEMP .DO SIC pH TEMP DO SIC pH TEMP 
DAY (mg/L) (umhos/cm) (SU) . (0C) (mg/L) (umhos/cm) (SU) CC) (mg/L) (umhos/cm) (SU) (DC) 

0 O~ d. /~&,O &.as 1..; 7,) "-'7'2-q 7(·75"" '2-.3 III lfpO 7,39 Z-~ 

1 7/1 180 7.1-~ 2.~ 7. L( 5"7/ 7';7~ 'Z-} 7.3 2~6 7rZ.V 'Z.~ 
2 1./ 13 J -? ·111 Z~I I, r l./Lli -1, 7L{ 2.3 ,.3- lIS '7.SD 23 
3 ,.(..( /qz. /.'1-1..--- 2.1 &r7 ?/13 'I,)h 2.../ 7.) z09 /.53 2/ 
4 =J,.L \1-'"1 '1·0 \ 1.1 u,.~ ~t{'6 ··l1..\t.. 11 ,.'-1 7...61 1· \+ 'ti 
5 ~c, ~OO -'. 1,..1'" .~ 1,-/ 1~/6' 35'" ~76 :} "'# 7,0 ~J6 "7 ,'S'1 J t.-( 

6 '7,~ Iqg 7,7/ "-"1 {D .f 3'-8 7, (.. 2,.- 2Lf 7/~ 'Z z.:Z- I' fp I 2'-[ 

7 1-¥~ JB~ ,.rb 24 L,.g '2.S~ /,:)0 Zy 1·1 '2-b J 1.41 Zl{ 
8 /·0 Iq1 7·~Z- 'l.--v- ~ .~ 253 7.31 '2.:2- 7·7,- 2/S' I. Cf z-. ~1---' 

9 1,3 2- 0 0 ,/3~ . 2-.3 i ' , z7r I,~O Z-J c,.~ 7.-1(p /."1.)2-- G5 
10 -? . , IQS- 1.14 'l..-t..f ).y 2~(, "7. , , z....., ~.t... 7.-/C/ '1 . "'2.--, 2.7' 

-014 -019 Water 
Quality 

SIC Meter aH20 
DO SIC pH TEMP DO SIC pH TEMP 

Station # # fed DATE INIT 
DAY (mg/L) (umhos/cm) (SU) (OC) (mg/L) (umhos/cm) (SU) (DC) 

0 7,g I Nt.!,¥ 1.IS &1 I.&" l1-q I,.:) ~z., I 3~o i t......- lo/do<{ IJ,da 
1 7·~ 'Z-05 7,~2- '2.,..:' 7. S- 2--'7>1 7,{8' ''2..~ ) 3~ 0 I v ItYv/o1J O!ID 
2 '7· 'l"" ,Q7 7r7D -z..?/ ,.?- z.r1 7;2-~ 2..~ ) 330i ~ /Of/bV ~ 
3 /.) .. ?/f,!t.::tA 7.2J '1 I f.or7 1.99 7,/) 2...1 L- "3"SO " ~ ItI/sAw ~ 
4 :f.'Z.. [CO 2> lo'b 2:1 1- ·1 ':)00 =i. 07- 1-1 2- 'y~oi v It) J Cf ICIl I<t 

5 I. '1 ';107 It'''~ ~ 1.( ; /,;).. ~/~ ~,4~ ~J..I \ 73(7.' ---- l(Lj~ ·V ..... 
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Date & Initial Chemistry Sampling 

DAY 0 DAVO DAY.10 
Alkalinity, Hardness & Ammonia in each Alkalinity ~ Hardness &. Ammonia in each 

Alkalinity, Hardness & Ammonia in MHRJPOND treatment treatment 

I () / .. / btl I)·M:J-- ~ ,./ 
.' . 

FEED 1 mL of YCT food mixture/replicate 
.. 

Two Volume additions Dally 



H. azteca 10 DAY EXPOSURE SEDIMENT ASSAY 

STUDY # 
12551 

DAY 

0 

2 

3 

4 

5 

6 

7 

8 

9 7,0 
-'·0 

-002 

SIC 

CLIENT: 
Metcalf & Eddy 

pH 
(SU) 

Date & Initial Chemistry Sampling 

DAY 0 

Alkalinity, Hardness & Ammonia in MHRlPOND 

lo/~/Ol/ ~ 

OVERLYING WATER: 
MHRlPOND 

Water 
Quality 

Station # 

I 
J 

I 

V 
z.. 

\. 

2.-
z..... 

DAY 0 
Alkalinity, Hardness & Ammonia in each 

treatmeny 
V 

FEED 1 mL of YCT food mixture/replicate 
.. 

Two Volume additions Dally 

START DATE: 
10105/04 

SIC Meter l>H2O 
# fed 

'Y~O i 
T~O ,. 

?~O; 

'"S";O I 
330 t 

'J'~o: 

~?O; 
~30; 

1;0; 

I) i 

DATE 

DAY 10 

INIT 

Alkalinity, Hardness & Ammonia in each 
treatment 

-/' 
23°C 



STUDY: 12551 
CLIENT: Metcalf & Eddy 

PROJECT: Iron Horse Park 
TASK: Hyalella aztec a 10 Day Exposure Assay 
DATA: Day 10 Survival Data Summary 

START DATE: 10/05/04 
DATE ENDED: 10/15/04 

Day 10 Mean Significant 

Project Site ESI Replicate Larvae Surviving Survival Survivall Distribution Variances t Value Critical t p Value Difference ("<") in 

Ref # @ Start Organisms Rate Site Value Day 10 Survival vs 

Lab Control 000 A 10 10 100.0% 100.0% 
B 10 10 100.0% 
C 10 10 100.0% 
D 10 10 100.0% 
E 10 10 100.0% 
F 10 10 100.0% 
G 10 10 100.0% 
H 10 10 100.0% 

SED-01 -004 A 10 10 100.0% 96.3% Non Normal Unequal 2.0494 1.8946 0.0398 Lab YES 
B 10 9 90.0% Normal Equal -1.1482 1.8946 0.8557 SED-22 NO 
C 10 9 90.0% 
D 10 9 90.0% 
E 10 10 100.0% 
F 10 10 100.0% 
G 10 10 100.0% 
H 10 10 100.0% 

SED-05 -011 A 10 9 90.0% 87.5% Non Normal Unequal 5.2354 1.8946 0.0006 Lab YES 
B 10 8 80.0% Normal Equal 1.5614 1.8946 0.0812 SED-22 NO 
C 10 9 90.0% 
D 10 9 90.0% 
E 10 8 80.0% 
F 10 10 100.0% 
G 10 9 90.0% 
H 10 8 80.0% 

SED-11 -014 A 10 5 50.0% 87.5% Non Normal Unequal 2.1806 1.8946 0.0328 Lab YES 
B 10 10 100.0% Normal Equal 0.8360 1.8946 0.2154 SED-22 NO 
C 10 9 90.0% 
D 10 8 80.0% 
E 10 10 100.0% 
F 10 10 100.0% 
G 10 10 100.0% 
H 10 8 80.0% 

SED-18 -019 A 10 1 10.0% 7.5% Non Normal Unequal 17.5529 1.8946 0.0000 Lab YES 
B 10 0 0.0% Non Normal Equal 12.2955 1.8946 0.0000 SED-22 YES 
C 10 0 0.0% 
D 10 1 10.0% 
E 10 0 0.0% 
F 10 0 0.0% 

--.-~~-."1 



G 10 0 0.0% 
H 10 4 40.0% 

SED-22 -002 A 10 8 80.0% 92.5% Non Normal Unequal 3.0740 1.8946 0.0090 Lab YES 

B 10 9 90.0% 
C 10 9 90.0% 
0 10 10 100.0% 
E 10 10 100.0% 
F 10 10 100.0% 
G 10 9 90.0% 
H 10 9 90.0% 
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COMMENTS 

DATE: ________________ ~\~QJ=($~ __________________ _ 



DAY 10: 

SAMPLE 10 

-oo~A-

~OO~B 

-oO~<-

_.cJj;;>t::> 

-ooae' 

ANALYST: 

TIME 

113\ 

"3'" 
1\ lio-

11'17 

J\S~ 

ESI STUDY# 12551 Metcalf & Eddy 
H. azteca SEDIMENT ASSAY 

#L1VE 

'f( 

'1 

Cf 
,0 

to 

COMMENTS 

DATE: ________________ ~I~o~il~>----------------------



DAY 10' . 

SAMPLE 10 TIME 

~Ol\ A 102...0 

,- 0\\ B r~ .~() 

-0\\ c.. ICl~() 

-0(10 {o e; 0 

---0 \\ E" ( (0 () 

·-Ol\ f lilo P 

- Oil G 1(2.0 

-011 H (l>~ 

---Oc)'2- H- i! 35 

~O02.& {liS 

-O()2 f (1 S-S-

ESI STUDY# 12551 Metcalf & Eddy 
H. azteca SEDIMENT ASSAY 

#L1VE 

9 
@,9( ~ 

Q 
l 

q 

~' 

(6 

C[ 

r 
l 
cr 
(0 

COMMENTS 

ANALYST: ---;-...lLB\7~. ________________ _ 
DATE: ! b \l's t ~'i 



DAY 10' . 

SAMPLE 10 

-oll\ i!\ 

-OIYS 

-C\ "\C 

-ol~ \) 

-0\1.\6 

-0 14 ~ 

-OI4\V-

-oll-\ t\ 

·-01 gA 

~o\qB 

-01~C 

-Olq \) 

-01<\ 1:: 

--0\9 F 

:-Ol~Cr 

_ c> l'U4 

TIME 

J oLlI 

J 6L~ '9 

I bf;b 

IOS>S 

HDI 

1104 

Jl\)«' 

lila...... 

II\S 

1117 

., J1~ 

ildD 

j l~\ 

I \;;\;;l. 

11;)4 

1I~<a, 

ESI STUDY# 12551 Metcalf & Eddy 
H. azteca SEDIMENT ASSAY 

#LlVE 

5 

/0 

9 

<g 

JO 

Ie 

1° 

<;? 

I 

0 

0 

, 
0 

0 

0 

L{ 

ANALYST: ~~ 

COMMENTS 

DATE: ______________ ~'~ol~IS~ ____________________ __ 



CETIS Test Summary 
Hyalella 10-d Survival and Growth Sediment Test 

Test No: 00-8937-0577 Test Type: 

Start Date: 05 Oct-04 12:00 PM Protocol: 

Ending Date: 15 Oct-04 12:00 PM Dil Water: 

Setup Date: 05 Oct-04 12:00 PM Brine: 

Sample No: 08-0492-1343 Material: 

Sample Date: 17 Oct-04 09:14 PM Code: 

Receive Date: Source: 

Sample Age: N/A(4 ·C) Station; 

Sample No: 07-13114563 Material: 

Sample Date: 13 Sep-04 02:25 PM Code: 

Receive Date: 14 Sep-04 11 :00 AM Source: 

Sample Age: 21d 21h (4 ·C) Station: 

Sample No: 16-3525-2040 Material: 

Sample Date: 14 Sep-04 09:20 AM Code: 

Receive Date: 15 Sep-04 10:45 AM Source: 

Sample Age: 21d 2h (4 ·C) Station: 

Sample No: 04-0798-5579 Material: 

Sample Date: 15 Sep-0412:00 PM Code: 

Receive Date: 17 Sep-04 10:40 AM Source: 

Sample Age: 20d Oh (4·C) Station: 

Sample No: 10-3483-0601 Material: 

Sample Date: 16 Sep-04 10:35 AM Code: 

Receive Date: 17 Sep-04 10:40 AM Source: 

Sample Age: 19d 1h(4·C) Station: 

Sample No: 04-07354420 Material: 

Sample Date: 16 Sep-04 01:45 PM Code: 

Receive Date: 20 Sep-04 08:30 AM Source: 

Sample Age: 18d 22h (4 ·C) Station: 

Proportion Survived Summary 

Sample Code Reps Mean 

12551-000 8 1.00000 

12551-002 8 0.92500 

12551-004 8 0.96250 

12551-011 8 0.87500 

12551-014 8 0.87500 

12551-019 8 0.07500 

Proportion Survived Detail 

Sample Code Rep 1 Rep 2 

12551-000 1.00000 1.00000 

12551-002 0.80000 0.90000 

12551-004 1.00000 0.90000 

12551-011 0.90000 0.80000 

12551-014 0.50000 1.00000 

12551-019 0.10000 0.00000 

000-148-125-1 

SUlVival-Growth 

EPAl600/R-99/064 (2000) 

Reconstituted Water 

Not Applicable 

Freshwater Sedment 

12551-000 

Iron Horse Park 

Lab Control 

Freshwater Sedment 

12551-002 

Iron Horse Park 

005221 1 S\:D-22 

Freshwater Sedment 

12551-004 

Iron Horse Park 

D05199 1 SED-01 

Freshwater $edment 

12551-011 

Iron Horse Park 

D05203 1 SED-05 

Freshwater Sedment 

12551-014 

Iron Horse Park 

D0521 0 1 SED-11 

Freshwater Sedment 

12551-019 

Iron Horse Park 

D05217 1 SEO-18 

Minimum Maximum SE 

1.00000 1.00000 0.00000 

0.80000 1.00000 0.02500 

0.90000 1.00000 0.01830 

0.80000 1.00000 0.02500 

0.50000 1.00000 0.06196 

0.00000 0.40000 0.04910 

Rep 3 Rep 4 RepS 

1.00000 1.00000 1.00000 

0.90000 1.00000 1.00000 

0.90000 0.90000 1.00000 

0.90000 0.90000 0.80000 

0.90000 0.80000 1.00000 

0.00000 0.10000 0.00000 

CETISlM v1.025B 

Duration: 

Species: 

Source: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

SO 

0.00000 

0.07071 

0.05175 

0.07071 

0.17525 

0.13887 

Report Date: 

Link: 

Page 1 of 1 

19 Oct-04 7:37 AM 

07-0789-2532 

EnviroSystems, Inc. 

10d Oh 

Hyalella azteca 

Aquatic Research Organisms, NH 

Metcalf & \:ddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

CV 

0.00% 

7.64% 

5.38% 

8.08% 

20.03% 

185.16 

RepS Rep 7 RepS 

1.00000 1.00000 1.00000 

1.00000 0.90000 0.90000 

1.00000 1.00000 1.00000 

1.00000 0.90000 0.80000 

1.00000 1.00000 0.80000 

0.00000 0.00000 0.40000 

Analyst __ _ Approval: __ _ 



CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Proportion Survived Comparison 07-0789-2532 07-0789-2532 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

19 Oct-04 7:33 AM 

Page 2 of 9 

19 Oct-04 7:37 AM 

03-6167-4098 

EnviroSystems, Inc. 

Version 

CETISv1.025 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp 

Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

AttribUte Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 47715880000 8.88539 0.00000 Unequal Variances 

Distribution Shapiro-Wilk W 0.81935 0.84420 0.00393 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.OS) 

Between 0.0572105 0.0572105 1 9.45 0.00825 Significant Effect 

Error 0.0847604 0.0060543 14 

Total 0.14197095 0.0632648 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.OS) 

12551-000 12551-002 3.07401 1.89458 0.0090 0.07371 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

12551-000 8 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00025 

12551-002 8 0.92500 0.80000 1.00000 0.07071 1.29242 1.10715 1.41202 0.11004 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS RepS Rep 7 RepS 

12551-000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

12551-002 0.80000 0.90000 0.90000 1.00000 1.00000 1.00000 0.90000 0.90000 

Graphics 
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Sample Code Rankb 

000-148-125-1 CETISTM v1.025B Analyst __ _ Approval: __ _ 



CETIS Analysis Detail 
HyalelJa 10-d Survival and Growth Sediment Test 

Comparisons: 

Report Date: 

Analysis: 

Page 6 of 9 

19 Oct-04 7:37 AM 

10-2535-0083 

EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Proportion Survived Comparison 07-0789-2532 07-0789-2532 19 Oct-04 7:33 AM CETISv1.025 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp 

Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 28034200000 8.88539 0.00000 Unequal Variances 

Distribution Shapiro-Wilk W 0.78560 0.84420 0.00109 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic PLevel Oecision(O.05) 
Between 0.0149396 0.0149396 1 4.20 0.05965 Non-Significant Effect 

Error 0.0497988 0.0035571 14 

Total 0.06473837 0.0184967 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSO Decision(O.OS) 
12551-000 12551-004 2.04939 1.89458 0.0398 0.0565 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
12551-000 8 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00025 

12551-004 8 0.96250 0.90000 1.00000 0.05175 1.35090 1.24905 1.41202 0.08435 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 

12551-000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

12551-004 1.00000 0.90000 0.90000 0.90000 1.00000 1.00000 1.00000 1.00000 

Graphics 
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Sample Code Ranklts 

000-148-125-1 CETISTM v1.025B Analyst __ _ Approval: __ _ 



CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Comparisons: 

Report Date: 

Analysis: 

Page 8 of 9 

19 Oct-04 7:37 AM 

17-5539-3539 

EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Daw Analyzed Version 

Proportion Survived Comparison 07-0789-2532 07-0789-2532 19 Oct-04 7:33 AM CETISv1.025 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp 

Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decislon(O.01 ) 

Variances Variance Ratio 44099180000 8.88539 0.00000 Unequal Variances 

Distribution Shapiro-Wilk W 0.78334 0.84420 0.00100 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.06) 

Between 0.1533669 0.1533669 1 27.41 0.00013 Significant Effect 

Error 0.0783359 0.0055954 14 

Total 0.2317028 0.1589623 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-000 12551-011 5.2354 1.69458 0.0006 0.07066 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

12551-000 8 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00025 

12551-011 8 0.87500 0.80000 1.00000 0.07071 1.21621 1.10715 1.41202 0.10579 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 RepS 

12551-000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

12551-011 0.90000 0.80000 0.90000 0.90000 0.80000 1.00000 0.90000 0.80000 

Graphics 
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000-148-125-1 CETISTM v1.025B Analyst:~ __ Approval~,-__ _ 



CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Oct-04 7:37 AM 

02-8526-1920 

EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Proportion Survived Comparison 07-0789-2532 07-0789-2532 19 Oct-04 7:33 AM CETISv1.025 

I NOEL Alt Ii LOEL Data Transform Toxic Units ChV Method z 
Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 20285030000 8.88539 0.00000 Unequal Variances 

Distribution Shapiro-Wilk W 0.77844 0.84420 0.00083 Non-normal Distribution 

ANOVATable 

SOl,Jrce Sum of Squares Mean Square DF F Statistic P Level Decision(O.05) 

Between 

Error 

Total 

0.1223816 

0.3603345 

0.48271608 

Group Comparisons 

Sample vs Sample 

12551-000 12551-014 

0.1223816 

0.0257382 

0.1481197 

Statistic 
2.18057 

Critical 

1 

14 

15 

1.89458 

4.75 

PLevel 

0.0328 

Q.04677 Significant Effect 

MSD Decision(O.05) 

0.15197 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum 

12551-000 8 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 

12551-014 8 0.87500 0.50000 1.00000 0.17525 1.23710 0.78540 1.41202 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS RepS Rep 7 RepS 

12551-000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

12551-014 0.50000 1.00000 0.90000 0.80000 1.00000 1.00000 1.00000 0.80000 
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000-148-125-1 CETISThI v1.025B Analyst __ _ Approval: __ _ 
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CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Endpoir'!t Analysis Type Sample Link Control Link 

Proportion Survived Comparison 07-0789-2532 07-0789-2532 

Comparisons: 

Report Date: 

Analysis: 

Date. Analyzed 

19 Oct-04 7:33 AM 

Page 9 of 9 

19 Oct-04 7:37 AM 

17-9731-6577 

EnviroSystems, Inc. 

Version 

CETISv1.025 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp 

Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Vari,mce Ratio 13455520000 8.88539 0.00000 Unequal Variances 

Distribution Shapiro-Wilk W 0.65831 0.84420 0.00001 Non-normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.05) 

Between 5.260151 5.260151 1 308.10 0.00000 Significant Effect 

Error 0.2390181 0.0170727 14 

Total 5.49916902 5.2772236 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-000 12551-019 17.5529 1.89458 0.0000 0.12378 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

12551-000 8 1.00000 1.00000 1.00000 0.00000 1.41202 1.41202 1.41202 0.00025 

12551-019 8 0.07500 0.00000 0.40000 0.13887 0.26527 0.15878 0.68472 0.18478 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 RepS 

12551-000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

12551-019 0.10000 0.00000 0.00000 0.10000 0.00000 0.00000 0.00000 0.40000 
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CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Comparisons: 

Report Date: 

Analysis: 

Page 40f 9 

19 Oct-04 7:37 AM 

04-8867-2961 

EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Proportion Survived Comparison 07-0789-2532 07-0789-2532 19 Oct-04 7:33 AM CETISv1.025 

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp 

Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.70206 8.88539 0.49957 Equal Variances 

Distribution Shapiro-Wilk W 0.90151 0.84420 0.08520 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(D.05) 

Between 0.0136795 0.0136795 1 1.42 0.25269 Non-$ignificant Effect 

Error 0.1345592 0.0096114 14 

Total 0.14823869 0.0232909 15 

Group Comparisons 

Sample V$ Sample Statistic Critical P Level MSD Decision(O.05) 

12551-002 12551-004 -1.1482 1.89458 0.8557 0.09649 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SD 

12551-002 8 0.92500 0.80000 1.00000 0.07071 1.29242 1.10715 1.41202 0.11004 

12551-004 8 0.96250 0.90000 1.00000 0.05175 1.35090 1.24905 1.41202 0.08435 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 RepS Rep 7 Rep 8 

12551-002 0.80000 0.90000 0.90000 1.00000 1.00000 1.00000 0.90000 0.90000 

12551-004 1.00000 0.90000 0.90000 0.90000 1.00000 1.00000 1.00000 1.00000 
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CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Comparisons: 

Report Date: 

Analysis: 

Page 5 of 9 

19 Oct-04 7:37 AM 

08-6897-2410 

EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link DateAnal~d Version 
Proportion Survived Comparison 07-0789-2532 07-0789-2532 19 Oct-04 7:33 AM CETISv1.025 

Method Alt H Data Transform l =rr:;=EL LOEL Toxic Units ChV MSDp 
Paired Sample t C>T Angular (Corrected) II N/A 

ANOVA Assumptions 

Attribute Test Stlltistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.08201 8.88539 0.91986 Equal Variances 

Distribution Shapiro-Wilk W 0.95462 0.84420 0.54173 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05) 
Between 0.0232360 0.0232360 1 1.99 0.17971 Non-Significant Effect 

Error 0.1630963 0.0116497 14 
Total 0.18633234 0.0348858 15 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel MSD Decision(O.05) 
12551-002 12551-011 1.56138 1.89458 0.0812 0.09248 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
12551-002 8 0.92500 0.80000 1.00000 0.07071 1.29242 1.10715 1.41202 0.11004 
12551-011 8 0.87500 0.80000 1.00000 0.07071 1.21621 1.10715 1.41202 0.10579 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 RepS 

12551-002 0.80000 0.90000 0.90000 1.00000 1.00000 1.00000 0.90000 0.90000 
12551-011 0.90000 0.80000 0.90000 0.90000 0.80000 1.00000 0.90000 0.80000 
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Comparisons: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

Page 7 of 9 

19 Oct-04 7:37 AM 

10-4937-168~ 

Hyalella 10-d Survival and Growth Sediment Test EnviroSystems, Inc. 

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Proportion Survived Comparison 07-0789-2632 07-0789-2532 19 Oct-04 7:34 AM CETISv1.025 

Method Alt H Data Transform Z I NOEL LOEL Toxic Units ChV MSDp I Paired Sample t C>T Angular (Corrected) N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 4.25121 8.88539 0.07542 Equal Variances 

Distribution Shapiro-Wilk W 0.86922 0.84420 0.02555 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O,OS) 

Between 0.012242 0.012242 1 0.39 0.54488 Non-Significant Effect 

Error 0.4450949 0.0317925 14 

Total 0.45733695 0.0440345 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.OS) 

12551-002 12551-014 0.83598 1.89458 0.2154 0.12538 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-002 8 0.92500 0.80000 1.00000 0.07071 1.29242 1.10715 1.41202 0.11004 

12551-014 8 0.87500 0.50000 1.00000 0.17525 1.23710 0·78540 1.41202 0.22688 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 RepS 

12551-002 0.80000 0.90000 0.90000 1.00000 1.00000 1.00000 0.90000 0.90000 

12551-014 0.50000 1.00000 0.90000 0.80000 1.00000 1.00000 1.00000 0.80000 
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CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Proportion Survived Comparison 07-0789-2532 07-0789-2532 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

19 Oct-04 7:34 AM 

Page 3 of 9 

19 Oct-04 7:37 AM 

04-2599-3046 

EnviroSystems, InC. 

Version 

CETISv1.025 

Method Alt H Data Transform Z ~ LOEL Toxic Units ChV MSDp 
Paired Sample t C>T Angular (Corrected) II N/A 

ANOVA Assumptions 

Attribute Test Statistic Critical PLevel Decision(0.01 ) 

Variances Variance Ratio 2.81993 6.88539 0.19478 Equal Variances 

Distribution Shapiro-Wilk W 0.83810 0.84420 0.00795 Non-normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(0.05) 

Between 4.220209 4.220209 1 182.48 0.00000 Significant Effect 

Error 0.3237785 0.0231270 14 

Total 4.54398718 4.2433357 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(0.05) 

12551-002 12551-019 12.2955 1.89458 0.0000 0.15827 Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
12551-002 8 0.92500 0.80000 1.00000 0.07071 1.29242 1.10715 1.41202 0.11004 

12551-019 8 0.07500 0.00000 0.40000 0.13887 0.26527 0.15878 0.68472 0.18478 

Data Detail· 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 RepS 

12551-002 0.80000 0.90000 0.90000 1.00000 1.00000 1.00000 0.90000 0.90000 

12551-019 0.10000 0.00000 0.00000 0.10000 0.00000 0.00000 0.00000 0.40000 

Graphics 

1.0, f 0.5 

b 
, 

0.9' 
, 

I D.+: 
, 0 

I 
0.8 

0.7 r' 
0.3 

ci! sl / c D.&' 0 

8~ 0.2 1! 
8- o.s-' e 0 0 "- 0.1 

0.+ I 0 

0.3 I 
0.0 --------------t ---------------

0.2 I 0'00 
I 

i -0.1 0 0 00 
, 

0.1 

~ 
I 
I 

0 I 
0.0 -0.2 

12551-002 12551-019 ·2.0 ·1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 

Sample Code Ranklb 

000-148-125-1 CETISTM v1.025B Analyst: __ _ Approval: ........ __ 



STUDY: 12551 
CLIENT: Metcalf & Eddy 

PROJECT: Iron Horse Park 
TASK: Hyalella azteca 10 Day Exposure Assay 
DATA: Day 10 Growth Summary 

START DATE: 10/05/04 
DATE ENDED: 10/15/04 

INITIAL DRY WT.: 0.030 mg/individual Significant 

Dry Mean Dry Distribution Variance t Value Critical t p Value Difference ("<") in 

Project Site ESI Replicate Weight Weight for Site Value Day 10 Growth vs 

Ref # (mg/individual) 
Lab Control 000 A 0.078 0.080 
Lab Control 000 B 0.072 

C 0.081 
D 0.083 
E 0.106 
F 0.090 
G 0.062 
H 0.071 

SED-01 -004 A 0.107 0.087 Normal Equal -0.8792 1.8946 0.7958 Lab NO 
B 0.080 Normal Equal -1.1530 1.8946 0.8566 SED-22 NO 
C 0.099 
D 0.101 
E 0.074 
F 0.071 
G 0.070 
H 0.094 

SED-05 -011 A 0.079 0.077 Normal Equal 0.5300 1.8946 0.3063 Lab NO 
B 0.081 Normal Equal 0.1433 1.8946 0.4450 SED-22 NO 
C 0.058 
D 0.073 
E 0.072 
F 0.080 
G 0.069 
H 0.101 

SED-11 -014 A 0.106 0.070 Normal Equal 1.3390 1.8946 0.1112 Lab NO 
B 0.064 Normal Equal 1.2637 1.8946 0.1234 SED-22 NO 
C 0.062 
D 0.058 
E 0.075 
F 0.057 
G 0.081 
H 0.054 

.. _'! 



SED-18 -019 A 0.150 0.097 Normal Unequal -0.5068 2.9200 0.6687 Lab NO 
B Normal Unequal -0.5987 2.9200 0.6949 SED-22 NO 
C 
0 0.100 
E 
F 
G 
H 0.040 

SED-22 -002 A 0.075 0.077 Normal Equal 0.6173 1.8946 0.2783 Lab NO 
B 0.086 
C 0.071 
0 0.064 
E 0.097 
F 0.077 
G 0.081 
H 0.069 



Hya/el/a azteca Assay 
GROWTH DATA 

STUDY NUMBER: __ ----!1'-=2~55~1_ CLIENT: Metcalf & Eddy 

ESI 
. ,:.~ 

ESI 
SAMPLE FOIL TARE H. azteca + FOIL 

, 
SAMPLE FOIL TARE H. azteca + FOIL 

ID REP WEIGHT (g) (g) ID REP WEIGHT (g) (0) 

l'1 In . .:J 01./ la3 ~, :l{)~'ilI1 fj, IO~~oq 15 o ;].0'9.30 

B O. :.H ;A04 ILJ.;A. to' 'lb B Oll i :,1<1 0, .;t\\ut.? it-

C O.~O'l~3 O.~{)8b" C 10. Joi'.3 t:>.~O~.Il~ .~ 

D In, :l.O"q IJ ~,~07g0 

LA8 1= r?J :J,O~ 1'7 h,~O'1~.3 
-01'1 D 10,,10 110<1 o :-lo IJ 1'1 

ia,,J1 a3_q O.J I ;23'1 ~ -~ 

F 10 • .) 'D5J. ~.~ U 4,1 F O.~, I <lJ O.;J.I\q~ -I' 

G O •. :loQh5 10. alo:J.,., G b.,;11 i ~_'l ~.;)'L3~ ~ 

H O •. 'loRIiA O.;J.o<NO H 10.;1 t3~.:;t o. :J.J.3'-18 

l'1 In. ~() 'Vifb VJ.l 'flO:!J J:l b-,JQ.1il O.~lJ~' I .. 
B 1o.;lIO;)'CJ O,;lUOJ :~ 

B lt2.~O~ol ~O~'8 

C o ~oJI,~!? o. :J.a'3I'1 C ~~JO'1t/lu O.J.Og '0 
D 10. ~ lo~ 1} 11),,.1. i \ \ <1 D ioulJOtf3 ~~IIS7 

~oo'i f= O .. ~ot')q \ O.ll.>5?~5 -OOJ.. 
£ ~S~ 1tJ. J-/3S.3 

F 100.20.5"<lS 1o.J.OMb F O. ~l/J<j 9 ~ •. J. 11'15 

G ID .. ~og5'5 o.~Oq,;lS G ~:J.1~<l9 ~ . .l ,3;11 

H ID.JoJl'.';\c D.~oq,t.l H 0.).01"8 10. :11030 

A ~.Jo~go la .. W'l51 A 

B 10.1/ ino 0.-211105 B 

C b. a 1..2 g", 10. ,l/.3.3b C 

D In. ,J. I 1100 lo.-2(~J~ D 

-Of l f= D. a L~ 43 In . .J.l.30\ E 

F O.:l t 33,l. O. :1.11I ,.2. F 

G O .. .:Jo.J1S'l O.~01/q G 

H O. ).otlJ ft.I ID. :J.Obqs H 

A 10, ~ 10'14 It-J.:l' ,.all A 

B 10. :J.tJ flSc.I ID. :.lO~ 19 B 

C O • .:lII<l,3 o ~1.:1l1q C 

'-Ol~ 
D 10. Jot:l ,q 10. ;t;.aIoS 

1= b . .l'O;l~ 10 • .:lloq'1 

D 

£ 

F b,~O'15 8 10 • .20815 F 

G lo.~loatl O,~lib5 G 

H O,~I i.lg o..;l "'1l H 

RECORDED BY: ~ r, RECORDED BY: trl r 
DATE: 

101,4" 10/11. IDI./ DATE: lol/s/ot( In IN,!"" 
I • I 

NOTES:. __________________________ _ 

~ ,,)D onl" 

; .... Vo:~, 



Hya/el/a azteca Assay 
STUDY NUMBER: ('2. S S ( CLlENT:_.!.-M..t...+=---:..;;;:f.=---_ 

MEAN DRY 
WEIGHT 

TARE NET PER 
WEIGHT H. azteca + WEIGHT H. azteca 

ESI SAMPLE ID REP (G) FOIL (G) (MG) # H. azteca (MG) 

A 0.1..0 (1"3 O·lD1S7 J,270 to 6.D2.:; 

B 0, 7.Dq~ O.lb'l'3 (!>. ~/J" I" O,Dl.{'3 
START ORGANISMS 

o.l,-{O 10 C o.1..06Y 0. l-o~(,L-{ cD. ct."t 

D D. ·l.O5"'7 ().2QS:9L{ (!>, 2-to iD (?·o-z..'-l 
RECORDED BY: hvl0 \?;.f3 

DATE: ~/~/ov (l9h, ( " '-'l 

NOTES: ____________________________ _ 



CETIS Test Summary 
Hyalella 10-d Survival and Growth Sediment Test 

Test No: 00-8937-0577 Test Type: 

Start Date: 05 Oct-04 12:00 PM Protocol: 

Ending Date: 15 Oct-0412:00 PM Pil Water; 

Setup Date: 05 Oct-04 12:00 PM Brine: 

Sample No: 08-0492-1343 Material: 

Sample Date: 17 Oct-04 09:14 PM Code: 

Receive Date: Source: 

Sample Age: N/A (4°C) Station: 

Sample No: 07-1311-4563 Material: 

Sample Date: 13 Sep-04 02:25 PM Code: 

Receive Date; 14 Sep-04 11 :00 AM Source: 

Sample Age: 21d 21h(4 0c) Station: 

Sample No: 16-3525-2040 Material: 

Sample Date: 14 Sep-04 09:20 AM Code: 

Receive Date: 15 Sep-04 10:45 AM Source: 

Sample Age: 21d 2h (4°C) Station: 

Sample No: 04-0798-5579 Material: 

Sample Date: 15 Sep-0412:00 PM Code: 

Receive Date: 17 Sep-04 10:40 AM Source: 

Sample Age: 20d Oh (4°C) Station: 

Sample No: 1 0-3483-0601 Material: 

Sample Date: 16 Sep-04 10:35 AM Code: 

Receive Date: 17 Sep-0410:40 AM Source: 

Sample Age: 19d 1h(4°C) Station: 

Sample No: 04-0735-4420 Material: 

Sample Date: 16 Sep-04 01 :45 PM Code: 

Receive Date: 20 Sep-04 08:30 AM Source: 

Sample Age: 18d 22h (4°C) Station: 

Mean Pry Weight-mg Summary 

Sample Code Reps Mean 

12551-000 8 0.08037 

12551-002 8 0.07750 

12551-004 8 0.08700 

12551-011 8 0.07662 

12551-014 8 0.06963 

12551-019 8 0.09667 

Mean Pry Weight-mg' Detail 

Sample Code Rep 1 Rep 2 

12551-000 0.07800 0.07200 

12551-002 0.07500 0.08600 

12551-004 0.10700 O.OBOOO 

12551-011 0.07900 0.08100 

12551-014 0.10600 0.06400 

12551-019 0.15000 N/A 

000-148-125-1 

Survival-Growth 

EPAl600/R-99/064 (2000) 

Reconstituted Water 

Not Applicable 

Freshwater Sedment 

12551-000 

Iron Horse Park 

Lab Control 

Freshwater Sedment 

12551-002 

Iron Horse Park 

D05221 1 SEO-22 

Freshwater Sedment 

12551-004 

Iron Horse Park 

0051991 SE()"01 

Freshwater Sedment 

12551-011 

Iron Horse Park 

0052031 SE()"05 

Freshwater Sedment 

12551-014 

Iron Horse Park 

0052101 SEO-11 

Freshwater Sedment 

12551-019 

Iron Horse Park 

005217 1 SEO-18 

Minimum Maximum SE 

0.06200 0.10600 0.00474 

0.06400 0.09700 0.00370 

0.07000 0.10700 0.00526 

0.05800 0.10100 0.00437 

0.05400 0.10600 0.00614 

0.04000 0.15000 0.03180 

Rep 3 Rep 4 RepS 

0.08100 0.08300 0.10600 

0.07100 0.06400 0.09700 

0.09900 0.10100 0.07400 

0.05800 0.07300 0.07200 

0.06200 0.05800 0.07500 

N/A 0.10000 N/A 

CETIS1M v1.025B 

Duration: 

Species: 

Source: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

Client: 

Project: 

SP 

0.01341 

0.01047 

0.01489 

0.01236 

0.01736 

0.05508 

Report Date: 

Link: 

Page 1 of 1 

19 Oct-04 7:35 AM 
07-0789-2532 

EnviroSystems, Inc. 

10d Oh 

Hyalella azteca 

Aquatic Research Organisms, NH 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

Metcalf & Eddy, Inc. 

Ecologcal Risk Assessment 

CV 

16.68% 

13.52% 

17.12% 

16.13% 

24.94% 

56.97% 

RepS ReP 7 Rep 8 

0.09000 0.06200 0.07100 

0.07700 0.08100 0.06900 

0.07100 0.07000 0.09400 

0.08000 0.06900 0.10100 

0.05700 0.08100 0.05400 

NlA N/A 0.04000 

Analyst: __ _ Approval: __ _ 



CETIS Analysis Detail 
Hyalella 10·d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Mean Dry Weight-mg Comparison 07-0789-2532 07-0789-2532 

Method Alt H Data Transform Z NO~L LOEL 

Paired Sample t C>T Untransformed 

ANOVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
19 Oct-04 7:34AM 

Toxic Units ChV 

N/A 

Page 6 of 9 

19 Oct-04 7:35 AM 

10-1874-6013 

EnviroSystems, Inc. 

Version 

CETiSv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.63786 8.88539 0.53071 EquaiVariances 

Distribution Shapiro-Wilk W 0.95768 0.84420 0.59207 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 3.306E·05 3.306E·05 1 0.23 0.64003 Non-Significant Effect 

Error 0.0020259 0.0001447 14 

Total 0.00205894 0.0001778 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-000 12551-002 0.61726 1.89458 0.2783 0.00882 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-000 8 0.08037 0.06200 0.10600 0.01341 

12551-002 8 0.07750 0.06400 0.09700 0.01047 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 RepS 

12551-000 0.07800 0.07200 0.08100 0.08300 0.10600 0.09000 0.06200 0.07100 

12551-002 0.07500 0.08600 0.07100 0.06400 0.09700 0.07700 0.08100 0.06900 
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CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Mean Dry Weight-mg Comparison 07-0789-2532 07-0789-2532 

Method Alt H Data Transform Z NOEL LOEL 

Paired Sample t C>T Untransformed 

ANOVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
19 Oct-04 7:34 AM 

Toxic Units ChV 

N/A 

Page 1 of 9 

19 Oct-04 7:35 AM 

01-6606-0360 

EnviroSystems, Inc. 

Version 
CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.23383 8.88539 0.78869 Equal Variances 

Distribution Shapiro-Wilk W 0.95324 0.84420 0.51971 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Oecision(O.05) 

Between 0.0001756 0.0001756 1 0.87 0.36550 Non-5ignificant Effect 

Error 0.0028099 0.0002007 14 

Total 0.00298544 0.0003763 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Oecision(O.05) 

12551-000 12551-004 -0.8792 1.89458 0.7958 0.01428 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SD 

12551-000 8 0.08037 0.06200 0.10600 0.01341 

12551-004 8 0.08700 0.07000 0.10700 0.01489 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 RepS 

12551-000 0.07800 0.07200 0.08100 0.08300 0.10600 0.09000 0.06200 0.07100 

12551-004 0.10700 0.08000 0.09900 0.10100 0.07400 0.07100 0.07000 0.09400 
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CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Mean Dry Weight-mg Comparison 07-0789-2532 07-0789-2532 

Method Alt H Data Transform 7 iNOEL LOEL 

Paired Sample t C>T Untransformed 

AN OVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

19 Oct-04 7:34 AM 

Toxic Units ChV 
N/A 

Page 4 of 9 

19 Oct-04 7:35 AM 

07-7851-6217 

EnviroSystems, Inc. 

Version 
CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.17572 8.88539 0.83636 Equal Variances 

Distribution Shapiro-Wilk W 0.92629 0.84420 0.21051 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square DF F Statistic P Level Declsion(O.05) 

Between 5.625E-05 5.625E-05 1 0.34 0.57005 Non-Significant Effect 

Error 0.0023278 0.0001663 14 

Total 0.00238400 0.0002225 15 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel MSD Decision(O.05) 

12551-000 12551-011 0.53 1.89458 0.3063 0.01341 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

12551-000 8 0.08037 0.06200 0.10600 0.01341 

12551-011 8 0.07662 0.05800 0.10100 0.01236 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 RepS 

12551-000 0.07800 0.07200 0.08100 0.08300 0.10600 0.09000 0.06200 0.07100 

12551-011 0.07900 0.08100 0.05800 0.07300 0.07200 0.08000 0.06900 0.10100 
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CETIS Analysis Detail 
HyalelJa 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Mean Dry Weight-mg Comparison 07-0789-2532 07-0789-2532 

Method Alt H Data Transform Z iNOEL LOEL 

Paired Sample t C>T Untransformed 

ANOVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

19 Oct-04 7:34 AM 

Toxic Units ChV 
N/A 

Page 2 of 9 

19 Oct-04 7:35 AM 

02-1428-1332 

EnviroSystems, Inc. 

Version 

CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.67733 8.88539 0.51132 Equal Variances 

Distribution Shapiro-Wilk W 0.90531 0.84420 0.09805 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 
Between 0.0004622 0.0004622 1 1.92 0.18736 Non-Significant Effect 

Error 0.0033678 0.0002406 14 

Total 0.00383 0.0007028 15 

Group Comparisons 

Sample vs Sample Statistic Critical P !,.evel MSD Decision(O.05) 
12551-000 12551-014 1.339 1.89458 0.1112 0.01521 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Nlaximum SO Mean Minimum Maximum SO 
12551-000 8 0.08037 0.06200 0.10600 0.01341 

12551-014 8 0.06963 0.05400 0.10600 0.01736 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS RepS Rep 7 Rep 8 

12551-000 0.07800 0.07200 0.08100 0.08300 0.10600 0.09000 0.06200 0.07100 

12551-014 0.10600 0.06400 0.06200 0.05800 0.07500 0.05700 0.08100 0.05400 
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CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Mean Dry Weight-mg Comparison 07-0789-2532 07-0789-2532 

Method Alt H Data Transform Z NOEL LOEL 

Unequal Variance t C>T Untransformed 

AN OVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
19 Oct-04 7:34 AM 

Toxic Units ChV 

N/A 

Page 5 of 9 

19 Oct-04 7:35 AM 

07-9473-5188 

EnviroSystems, Inc. 

Version 
CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 16.88032 12.40396 0.00420 Unequal Variances 

Distribution Shapiro-Wilk W 0.92950 0.79200 0.38943 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.0005791 0.0005791 1 0.71 0.42078 Non-Significant Effect 

Error 0.0073245 0.0008136 9 

Total 0.00790364 0.0013929 10 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel MSD Decislon(O.05) 

12551-000 12551-019 -0.5068 2.91999 0.6687 0.09388 Non-5ignificant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Mirlimum Maximum SO Mean Minimum Maximum SO 

12551-000 8 0.08037 0.06200 0.10600 0.01341 

12551-019 3 0.09667 0.04000 0.15000 0.Q5508 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 

12551-000 0.07800 0.07200 0.08100 0.08300 0.10600 0.09000 0.06200 0.07100 

12551-019 0.15000 0.10000 0.04000 
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CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 
Mean Dry Weight-mg Comparison 07-0789-2532 07-0789-2532 

Method Alt H Dat,a Transform Z NOEL LOEL 
Paired Sample t C>T Untransformed 

ANOVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
19 Oct-04 7:35 AM 

Toxic Units ChV 

N/A 

Page 9 of 9 

19 Oct-04 7:35 AM 

19-0340-7506 

EnviroSystems, Inc. 

Version 

CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 2.02083 8.88539 0.37377 Equal Variances 

Distribution Shapiro-Wilk W 0.93867 0.84420 0.32447 Normal Distribution 

ANOVA Table 

Source Sum of Squares Mean Square OF F Statistic P Level DeciSion(O.OS) 

Between 0.000361 0.000361 1 2.18 0.16209 Non-5ignificant Effect 

Error 0.00232 0.0001657 14 

Total 0.002681 0.0005267 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.OS) 

12551-002 12551-004 -1.153 1.89458 0.8566 0.01561 Non-5ignificant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 
12551-002 8 0.07750 0.06400 0.09700 0.01047 

12551-004 8 0.08700 0.07000 0.10700 0.01489 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 

12551-002 0.07500 0.08600 0.07100 0.06400 0.09700 0.07700 0.08100 0.06900 

12551-004 0.10700 0.08000 0.09900 0.10100 0.07400 0_07100 0.07000 0.09400 
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CETIS Analysis Qetail 
Hyalella 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Mean Dry Weight-mg Comparison 07-0789-2532 07-0789-2532 

Method Alt H Data Transform Z NOEL LOEL 

Paired Sample t C>T Untransformed 

AN OVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

19 Oct-04 7;35 AM 

Toxic Units ChV 

N/A 

Page 7 of 9 

19 Oct-04 7:35 AM 

10-2886-9415 

EnviroSystems, Inc. 

Version 

CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 1.39307 8.88539 0.67282 Equal Variances 

Distribution Shapiro-Wilk W 0.95325 0.84420 0.51991 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.OS) 

Between 3.063E-06 3.063E-06 1 0.02 0.88078 Non-Significant Effect 

Error 0.0018379 0.0001313 14 

Total 0.00184094 0.0001343 15 

Group Comparisons 

Sample vs Sample Statistic Critical P Level MSD Decision(O.05) 

12551-002 12551-011 0.14334 1.89458 0.4450 0.01157 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Mini!1lum Maximum SO 
12551-002 8 0.07750 0.06400 0.09700 0.01047 

12551-011 8 0.07662 0.05800 0.10100 0.01236 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 RepS 

12551-002 0.07500 0.08600 0.07100 0.06400 0.09700 0.07700 0.08100 0.06900 

12551-011 0.07900 0.08100 0.05800 0.07300 0.07200 0.08000 0.06900 0.10100 
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CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Mean Dry Weight-mg Comparison 07-0789-2532 07-0789-2532 

Method Alt H Data Transform Z NOEL LOEL 

Paired Sample t C>T Untransformed 

AN OVA Assumptions 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
19 Oct-04 7:35 AM 

Toxic Units ChV 

N/A 

Page 8 of 9 
19 Oct-04 7:35 AM 

17-4231-2089 

EnviroSystems, Inc. 

Version 

CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variance Ratio 2.74723 8.88539 0.20582 Equal Variances 

Distribution Shapiro-Wilk W 0.89121 0.84420 0.05810 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05) 

Between 0.0002481 0.0002481 1 1.21 0.29051 Non-Significant Effect 

Error 0.0028779 0.0002056 14 

Total 0.00312594 0.0004536 15 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel MSD Decision(O.05) 

12551-002 12551-014 1.26365 1.89458 0.1234 0.01181 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO 

12551-002 8 0.07750 0.06400 0.09700 0.01047 

12551-014 8 0.06963 0.05400 0.10600 0.01736 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 

12551-002 0.07500 0.08600 0.07100 0.06400 0.09700 0.07700 0.08100 0.06900 

12551-014 0.10600 0.06400 0.06200 0.05800 0.07500 0.05700 0.08100 0.05400 
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CETIS Analysis Detail 
Hyalella 10-d Survival and Growth Sediment Test 

Endpoint Analysis Type Sample Link Control Link 

Mean Dry Weight-mg Comparison 07-0789-2532 07-0789-2532 

Method Alt H Data Transform Z NOEL LOEL 

Unequal Variance t C>T Untransformed 

AN OVA Assumptions· 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

19 Oct-04 7:35 AM 

Toxic Units ChV 

N/A 

Page 3 of 9 

19 Oct-04 7:35 AM 

02-7861-7277 

EnviroSystems, Inc. 

Version 

CETISv1.025 

MSDp 

Attribute Test Statistic Critical P Level Decision(O.01 ) 

Variances Variii\nce Ratio 27.64757 12.40396 0.00095 Unequal Variances 

Distribution Shapiro-Wilk W 0.89535 0.79200 0.16592 Normal Distribution 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P Level Decisiol'l(O.OS) 

Between 0.0008015 0.0008015 1 1.06 0.33107 Non-Significant Effect 

Error 0.0068347 0.0007594 9 

Total 0.00763618 0.0015609 10 

Group Comparisons 

Sample vs Sample Statistic Critical PLevel MSD Decision(O.OS) 

12551-002 12551-019 -0.5987 2.91999 0.6949 0.09348 Non-Significant Effect 

Data Summary Original Data Transformed Data 

Sample Code Count Mean Minimum Maximum SP Mean Minimum Maximum SO 
12551-002 8 0.07750 0.06400 0.09700 0.01047 

12551-019 3 0.09667 0.04000 0.15000 0.05508 

Data Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS RepS Rep 7 RepS 

12551-002 0.07500 0.08600 0.07100 0.06400 0.09700 0.07700 0.08100 0.06900 

12551-019 0.15000 0.10000 0.04000 
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H Aquatic Research Organisms 

DATA SHEET 

1. Organism History 

Species: /-/7 a /d /-z 4Z;tpC C{ 

Source: Lab reared V Hatchery reared, __ _ Field collected __ _ 

Hatch date,_--/..r-l-/--=:..;).~J/~O:.......,7'f-- Receipt date. ______ _ 

Lot number CJ Cj;J..fJOli/kl Strain, __ :-8~~<-.:'~ ___ _ 
Brood Origination __ -,_' --"",U~SE:z-...-.!U5"",-",=,,-~ ---=-~--"--,(1,,,,--_____ _ 

II. "Vater Quality 

Temperature a.. 12 °C Salinjty_-__ ppt DoSq T 

pH?'O Hardnesi2 /?rJ ppm 

III. Culture Condidons 

System: PtJ c51&i1C LY(eQfwq / 

Diet: Flake Food V Phytoplankton __ _ Trout Chow L--
i 

Brine Shrimp Rotifers __ _ Other _____ _ 

, Prophylactic Treatments:----'-______________ _ 

Comments: ________ -,--____ '--____ --

IV. Shipping Irtfonnation 

Client: . . ~X: 

Carrier:, !?1ft liP 
# of Organisms: 6'00. 
Date Shipped: foldoy' 

BiOlOgiSt: ___ ~_h~·' -.----""~ .... /'--~-b£,,~J2!. ~_'_=__, ~' --.:<=--________ _ 

'I - 800 - 927 - 1650 
PO Box 1271 • One Lafayette Road • Hampton, NH 03842 • (663) 926-1650 





STUDY: 12551 

CLIENT: Metcalf & Eddy 

PROJECT: Iron Horse Park 

TASK: Microtox® Analysis 

DATA: % Effect 

START DATE: 09/22/04 

DATE ENDED: 09/22/04 

As Received Adjusted pH (SU) 

Field ID ESI# Salinity (ppt) Salinity (ppt) %Effect 5 Min %Effect 15 Min 

SED-21 12551-001 <1 18 5.26 0.00 0.00 

SED-22 12551-002 <1 18 4.98 0.00 0.00 

SED-23 12551-003 <1 18 5.31 7.89 0.00 

SED-01 12551-004 <1 19 6.75 28.63 0.00 

SED-02 12551-005 <1 19 6.59 37.08 0.00 

SED-03 12551-006 <1 18 5.77 0.00 0.00 

SED-04 12551-007 <1 18 5.31 35.98 1.16 

SED-06 12551-008 <1 18 5.57 13.64 5.96 

SED-07 12551-009 <1 18 5.80 4.27 0.00 

SED-08 12551-010 <1 18 6.36 62.95 27.82 

SED-05 12551-011 <1 18 6.14 59.16 0.00 

SED-09 12551-012 <1 18 5.99 28.42 13.07 

SED-10 12551-013 <1 18 5.64 4.20 55.61 

SED-11 12551-014 <1 19 5.58 0.00 45.72 

SED-12 12551-015 <1 18 5.85 35.66 14.54 

SED-17 12551-016 <1 18 6.16 0.00 0.00 

SED-15 12551-017 <1 18 5.34 7.75 0.00 

SED-16 12551-018 <1 18 5.40 0.00 45.48 

SED-18 12551-019 <1 19 5.81 0.00 0.00 

SED-19 12551-020 <1 19 5.78 5.60 0.00 

SED-20 12551-021 <1 19 5.48 6.51 0.00 

SED-13 12551-022 <1 18 5.69 13.74 0.00 

SED-14 12551-023 <1 18 5.49 0.00 0.00 
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LABORATORY SAMPLE RECEIVING LOG 

ESI Project Number: )1--- ~:; 1 DatelTime Received: 111 i (~'vi 
Client Name and Address: !1 eJ-cAt. k E J ~~ 

\1 o~ , 

Method of Shipment! Pick Up: From:._~.M,---,-_k_fi.:....-v ________________ _ 

Via: f -e..-0 t,( 
Description of Shipping! Packing Containers(s) __ J.~~CA"",· .l..l'>l.l.lle ..... /_·.J-) ___________ _ 

(Number, Type, Size) 

Sample ID ESI# # ContainersNollWt Other Sampled 

<; e.J 1.\ ~y~~ 
C;..R d 1.-\... ' ) 

"'5~J 1-~ V 

Sample Storage Location and Required Storage Conditions Refrigerator <IF" Locked, 4°C & Dark 

Date: --1-1.,..../ ('"--1<-ff-l-6...:..o-+V-----Signature: ~.::;;z----? .. ~---
Notes: ~ JZ..';") () "" 

< 

Date and Description of Final Sample Removal! Disposal: ______________ _ 



LABORATORY SAMPLE RECEIVING LOG / 

ESI Project Number: (A5S:1 Date/Time Received: 9 ;~y /0'1;;-
Client Name and Address: ,11el-c 9 I J.-1- Rei cI'I I 

From:_--Ld.......!.-I":......,;;..J£_-_____________ _ 

via:_-'--&.......;"C;;;;;...;J""----'-Pc_"'--'-K_--:--_______ _ 
Description of Shipping! Packing Containers(s )._~3"",--_C()-=-\)=-.:....;( e"'-./_S'--_________ _ 

Method of Shipment! Pick Up: 

(Number, Type, Size) 

Sample 10 ESI# # ContainersNollWt Other Sampled 

<)~J.- t? I -~y'-Cj 
'S.,J __ O"t.... I J 

<),-:J - O~ 
Se)'-Dtf J 

....... 

Sample Storage Location and Required Storage Conditions Refrigerator"F" Locked, 4°C & Dark 

Signature: ~~ Date: -7-++/t~$7. ..... · -+Ie ...... -I'f _____ _ 

Notes: )(1:: ~~) ('9.., I C-:<- ~ c... 

Date and Description of Final Sample Removal! Disposal: _____________ _ 



LASORA TORY SAMPLE RECEIVING LOG 

ESI Project Number:_-I-I-=~,---"-5_S-,,,,--..:.../_ DatelTime Received: or Vb hi locJo 
Client Name and Address:_--",f1~...::e....,,-~....:......::;=l~~1:~£.......Io!..J(I..l-).!.:]1~ __________ _ 

Method of Shipment! Pick Up: From: ___ ft'--->O-J..---..:..f-_______________ _ 

Via: --t= d GX-
Description of Shipping! Packing Containers(s) __ ..J;2~-~t..n~LJJ>~k~.;....v__.> ___ ----------

(Number, Type, Size) 

Sample ID ESI# # ContainersNollWt Other Sampled 

)c::-J -Ob 2 x t '\ 
S-e;) .;-D7 

J 

<)e.J<'""' 07 V 

Sample Storage Location and Required Storage Conditions Refrigerator !IF" Locked, 4°C & Dark 

Signature: _-..:::::.~~e=======:=::~~~=-___ Date: __ 'l'-JpL..L..!>o<h+-llo~i ______ _ 

Notes: __ 9.-+-="-....:::e=-->o.c....."-'-'<.J_~D"_____""~_"'_'(~o=__4__'__~......;( _______________ _ 

Date and Description of Final Sample Removal! Disposal: ______________ _ 



LABORATORY SAMPLE RECEIVING LOG / 

ESI Project Number: ~ DateITime ReceiVed:'_~"'I-Ir...LI....:..7L..:t=--Y!.....-....:.../_().....:Y_v __ 

Client Name and Address: .&- Jc.-C; {t a"1d 1?dJ'1 

Method of ShipmenU Pick Up: From:_~~,........L-"" _______________ _ 
'. f=->CtC'. 

Via: 
-~~~~~~~---------------

Description of Shipping / Packing Containers(s ) ____ tfL..-c..o="'-=--o;::;....<.k""-------"=-s __________ _ 
(Number, Type, Size) 

Sample ID ESI# # ContainersNollWt Other Sampled 

S~A) OS ax--L~ 
7e..J oq J 
)f'.J 10 
5-eV II 
J-eJ 12- / 

'5~J ('I V 

Sample Storage Location and Required Storage Conditions Refrigerator "F"l7ked. 4°C & Dark 

Signature: ~ ~ Date: __ q+-f.Jd~7'-f!tL~'i+--_____ _ 
__ -9 J ..... c9 -tt ( 

Notes: 4e e.. (( d?n I CJL l{ C-

Date and Description of Final Sample Removal/Disposal: ______________ _ 



LABORATORY SAMPLE RECEIVING LOG 

ESI Project Number: 11-S;q DatefTime Received: 1/ubi 
Client Name and Address: i?J.q,1 r;.. <t: E J J '1 

Method of Shipment! Pick Up: From:._·.'L.J1~(4k....!oU1ioLL.l\"-t----=-· ....... _rS-={):.....:J:.....1-1-_________ _ 

Via: E.eJ 6s= 
Description of Shipping I Packing Containers(s )_"",ac.-c.o=.30u.t>u/-"e.,;..""_~o:.-__________ _ 

(Number, Type, Size) . 

Sample 10 ESI# # ContainersNollWt Other Sampled 

>.eJ -/3 ')rIG 
)eJ ~I'"I ~\vc.. 
S~J,~ 'lkl ~ J 

J 

Sample Storage Location and Required Storage Conditions Refrigerator "F" Locked, 4°C & Dark 

Signature: _~::::.....-___ -=-_______ Date: ·1./2,(£1 
Notes: _-Ifl~\,..J~o.......!ooc.,--'J=-----.:...."....:..\1.I-.L.t-=C£~_.....!4_~_t.-____________ _ 

Date and Description of Final Sample Removal! Disposal: _____________ _ 



LASORA TORY SAMPLE RECEIVING LOG 

ESI Project Number: (Zr;) S-, Datemme Received: r/z.ula,{ c9~ 30 1-
Client Name and Address: __ --")1----'-_,f-----=-E ________________ _ 

Method of Shipment! Pick Up: From:_-"'C=::,::........:...l (_l't..=.::...;vJ-:::::..:..-_____________ _ 

Via: f"' --c....V fZ.r 
Description of Shipping! Packing Containers(s)_---'3 __ c.o_'-"~"-t_>~....::v__=S _________ _ 

(Number, Type, Size) 

SampJe 10 ESI# # ContainersNollWt Other Sampled 

)~_J- /5 2.l<"(~ 
<?;'-e J -/ CD J 

«.,-J -It 
~r) -/1 ."" 

, 5eJ-2IJ lX-I ~ .., 

Sample Storage Location and Required Storage Cond.ions Refrigerator"P LOCk~ 4"C & Dark 

Signature: ~ ~ Date: _~!+L ..... 2.=o;:..,Af-°----'~'---____ _ 

Notes:'" ~Wlf4 5> Re c 'J 9 -I- Itt 1 1//1# t{ - (?lctCJZ ,) 1'"",- Frt if" E O\K" 

lJ.J< ek.t2VJ. I, 77 eel /,,,, 1/U,)t, i I fie cl d t)Vl I" e..e 1..( t:> Co. • 

Date and Description of Final Sample Removal! Disposal: ____________ _ 



&EPA 
Date Shipped: 

Carrier Name: 

Airblll: 

Shipped to: 

SAMPLE No. 

005220 

005221 

Metcalf and Eddy DAS Chain of Custody Form 
Generic Chain of Custody 

9/13/2004 Chain of Custody Record 
FedEx 

846414255025 

Envirosystems, Inc. 

Lab Contract No: 

Unit Price: 

(Toxicity) 
One Lafayette Road 

~ ________________ + _______________ --II Transfer To: 

Hampton NH 03842 
(603) 926-3345 

MATRIX! CONC/ 
SAMPLER TYPE 

Sediment! LlG 
Laurie O'Connor 

Sediment! LlG 
Laurie O'Connor 

3 

4 

ANALYSIS! 
TURNAROUND 

TAG No.1 
PRESERVATIVE/ Bottles 

EPA 100.1 (21), EPA (Ice Only) ~) & 
100.4 (21), Microtox S 

(48 hours) 
EPA 1 0Q.4 (21) (Ice Only) (1) 

STATION 
LOCATION 

SEO-21 

SEO-22 

Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/13/2004 13:20 

S: 9/13/2004 15:45 

L 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Shipmentfor Case ~ample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Complete?N Upon Receipt: 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Compos~e = C, Grab = G Custody 5eallntact? _/ Shipment Iced? -
EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening 

- - - - - - - - a a~ -.:... ~ -~--
"n _ 

~~- ~ -
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
~~~~ C_o~~ !~: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1. 047 Page 1 of 1 

----~-! 



&EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

SAMPLE No. 

005221 

005222 

Metcalf and Eddy DAS Chain of Custody Form 
Generic Chain of Custody 

9/13/2004 

FedEx 

846414255036 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIX! CONCI 

SAMPLER TYPE 

Sediment!· UG 
Laurie O'Connor 

Sediment! UG 
Laurie O'Connor 

For Lab Use Only 

I 7 oof-\ " ?JIiS\' _ C. fl. ~ -I. - v I I Lab Contract No: 

I ~'~~"O)f0.P1 /~ '7=::':: '/tYIQtf I Unit Price: 

3 

4 

ANALYSISI 
TURNAROUND 

TAG NoJ 
PRESERVATIVEI Bottles 

EPA 100.1 (21), (Ice OnlyT(1fl Cl.S) 
Microtox S (48 hours) "91 \ liP 
EPA 100.1 (21), EPA (Ice Only) (~ tJ "\ 
100.4 (21), Microtox S C"\ C'_I'" 

(48 hours) oc...., c..7\y 

q{lOIaj 

STATION 
LOCATION 

SEO-22 

SEO-23 

· ,.., ~ I Transfer To: 

Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/13/2004 15:45 

S: 9/13/2004 14:25 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 

Complete?Y Upon Receipt: 

Analysis Key: Concentration: L = Low, M = LowlMedium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? -
EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = MicrotoxScreenilg 

- - - - - -. - .. _- ___ ....... ~ ...................... III 

Ail!> _____ 

PR provides preliminary results. Requests for preliminary results will increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, esc, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 

ORYCOPY 
F2V5.1. 047 Page 1 of 1 

_ ........ , ............ """"" 

---~---r 



&EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

.~\ 
Metcalf and Eddy DAS Chai~todY Fonn 
Generic Chain of Custody 

9/14/2004 Chain of Custody Record 
FedEx 

846414255014 

Envirosystems. Inc. 

Reference Case '1 
Client No: ~ v.. \) 
SDG No: 

For Lab Use Only 

Lab Contract No: 

Unit Price: 

(Toxicity) 
One Lafayette Road 1-----------------+----------------11 Transfer To: 
Hampton NH 03842 
(603) 926-3345 

MATRIXI CONCI 

SAMPLE No. SAMPLER TYPE 

005199 Sediment! UG 
Laurie O'Connor 

005201 Sediment! UG 
Laurie O'Connor 

3 

4 

ANALYSIS! 
TURNAROUND 

TAG No.1 
PRESERVATIVEI Bottles 

EPA 100.1 (21). (Ice Only) (1) I \ \, 
Microtox S (48 hours) ~~\ \ 
EPA 100.1 (21). EPA (Ice Only) (1) 
100.4 (21), Microtox S ,.., 

(48 hours) <-

STATION 
LOCATION 

SEO-01 

SEO-03 

Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/14/2004 9:20 

S: 9/14/2004 11 :10 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 

Complete?N Upon Receipt: 

Analysis Key: Concentration: L = Low. M = low/MediJm. H = High Type/Designate: Composite = C. Grab = G Custody Seal Intact? , I Shipment Iced? 

EPA 100.1 = EPA 100.1 (Toxicity). EPA 100.4 =EPA 100.4 (Toxicity), Microtox S = MicrotoxScreening 

- - - .. _- --_ ... _ .. _-_ .. 
'" B!$. ~..aIllt.~ _~~~'S.w ...... o PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 

Send COpy to: Sample Management Office. Attn: Heather Bauer, esc, 15000 Conference Center Dr., Chantilly. VA 20151-3819; Phone 703/818-4200; Fax F2VS.1. 047 Page 1 of 1 



&EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

SAMPLE No. 

005200 

Metcalf and Eddy DAS Chain of Custody FO%J~\;--J ((G' 

Generic Cha in of Custody 

1\*3 

9/14/2004 

FedEx 

846414254990 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIXI 
SAMPLER 

Sediment! 
Laurie O'Connor 

CONCI 
TYPE 

LtG 

Chain of Custody Record For Lab Use Only 

:::=a.'" E'k ..-c:'-. _ A J II II' '1 v I Lab Contract No' j - . 

1------------------+------------------11 TransferTo: 

I 3 I Lab Contract No: 

4 

ANALYSISI 
TURNAROUND 

TAG NoJ 
PRESERVATIVEI Bottles 

100.4 (21), Microtox S ~ a JY EPA 100.1 (21), EPA (Ice Only) (1) ~~ b1 
(48 hours) _ , 

STATION 
LOCATION 

SEO-02 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/14/2004 15:05 

L 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Complete?N Upon Receipt: 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Deslgnate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? -
EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening 

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

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 1 of 1 

'-'-'-"-r 



3EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case ) 1~/~ 
Client No: ~ C1' L 
SooNo: (}..'9 

Date Shipped: 9/14/2004 
Carrier Name: FedEx 

I C~ai~~f_CustodYR~r~ . __ .. 1;~~!~~~~rLabUSeOnIY 

Alrbill: 

Shipped to: 

SAMPLE No. 

005199 

005202 

846414255003 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIX! 
SAMPLER 

Sediment! 
Laurie O'Connor 

Sediment! 
Laurie O'Connor 

CONCI 
TYPE 

UG 

UG 

3 

4 

ANALYSISI 
TURNAROUND 

TAG NoJ 
PRESERVATIVEI Bottles 

EPA 100.4 (21) (Ice Only) (1) 

EPA 100.1 (21), EPA (Ice OnIY)~) ~\\<\\ 
100.4(21), MicrotoxS ~~JI)l>1>J 

(48 hours) I It '1 '-1 

STATION 
LOCATION 

SEO-01 

SEO-04 

Lab Contract No: 

Transfer To: 

Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/14/2004 9:20 

S: 9/13/2004 13:10 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Shipment for Case ~ample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Complete?N Upon Receipt: 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Deslgnate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? -
EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening 

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

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1. 047 Page 1 of 1 



ji 

.&EPA 
Date Shipped: 

Carrier Name: 

Alrbill: 

Shipped to: 

SAMPLE No. 

005205 

005207 

Metcalf and Eddy DAS Chain of Custody Fonn Reference Case 

Generic Chain of Custody Client No: 

SDGNo: 

9/15/2004 Chain of Custody Record Sampler For Lab Use Only 
FedEx 

. Signature: 

Rellnq'Rhed By r', (Date / ~\~.i~ } Received By (Date / Time) Lab Contract No: 
846414254978 

1 r~~\JV'~I'\1. na ,~ q/'L/ .. " Envirosystems, Inc. > 1000 Unit Price: 

(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIX! CONC/ 
SAMPLER TYPE 

Sediment! UG 
Laurie O'Connor 

Sediment! UG 
Laurie O'Connor 

2 cr 
3 

4 

ANALYSIS! 
TURNAROUND 

TAG No.1 
PRESERVATIVE/ Bottles 

IC,...I' 

STATION 
LOCATION 

SED-06 EPA 100.1 (21), (Ice Only)qt) \ 
Microtox S (48 hours) ~~ 

EPA 100.1 (21), EPA (Ice OnIY)~ ')t'~, \ SED-08 
100.4 (21), Microtox S 01'\ h f\. . 

(48 hours) \ \J I.J' 

Transfer To: 

Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/15/2004 11:20 

S: 9/15/2004 9:15 

0243M L 

FOR LAB USE ONLY 
Sample Condition On Recel pt 

.:-, "" (Lt... i..{0(.. 

Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Complete?N Upon Receipt: 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? 

EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening 

- - ~ - - - - - - - --....,,-
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1,047 Page 1 of 1 
..,,'v"Io,t\Aln .II,..",.. 



&EPA Metcalf and Eddy DAS Chain of Custody Fonn Reference Case 

Generic Chain of Custody Client No: 0243M L! SDGNo: 

Date Shipped: 9/15/2004 Chain of Custody Record Sampler For Lab Use Only 
Carrier Name: FedEx 

Signature: 
(Date I Time) Lab Contract No: 

Alrblll: 846414254989 

Shipped to: Envirosystems, Inc. ~ Unit Price: 

(Toxicity) 
One Lafayette Road Transfer To: 

Hampton NH 03842 3 
(603) 926-3345 Lab Contract No: 

4 
Unit Price: 

~--- ... -----..... --~--- -------- -~- ... --- -- ... ~~~ 

SAMPLE No. 

005205 

005206 

Shlpmentfor Case 
Complete?N 

MATRIX! CONCI 
SAMPLER TYPE 

Sediment! UG 
Laurie O'Connor 

Sediment! UG 
Laurie O'Connor 

ANALYSISI 
TURNAROUND 

TAG No.1 
PRESERVATIVEI Bottles 

STATION 
LOCATION 

EPA 100.4 (21) (Ice Only) (1) SED-06 

100.4(21),MicrotoxS ~ ),(,' 
EPA 100.1 (21), EPA (Ice Only) </> (') ~~ ~E -07 

(48 hours) ., U 

isample(s) to be used for laboratory QC: Additional Sampler Signature(s): 

SAMPLE COLLECT 
DATE/TIME 

S: 9/15/2004 11:20 

S: 9/15/2004 13:00 

Cooler Temperature 
Upon Receipt: 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Deslgnate: Composite = C, Grab = G 

EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S - Microtox Screening 

~ 

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
"7n,,)/0040 Al!'n"t 

FOR LAB US E ONLY 
Sample Condition On Rece! pt 

()~ lce y' t.. 

Chain of Custody Seal Number: 

Custody Seal Intact? _I Shipment Iced? -

- .. 

F2VS.1.047 Page 1 of 1 



&EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

911612004 

FedEx 

846414251030 

Envirosystems, Inc. 

Reference Case 
Client No: 0243M 

SDGNo: L 
For Lab Use Only 

Lab Contract No: 

Unit Price: I :r~9{lfIo'f ,(,S-
(Toxicity) 
One Lafayette Road 1-----------------+----------------11 Transfer To: 
Hampton NH 03842 
(603) 926-3345 

MATRIX! CONC/ 
SAMPLE No. SAMPLER TYPE 

005210 Sediment! LlG 
Laurie O'Connor 

005211 Sediment! LlG 
Laurie O'Connor 

I 3 

14 

ANALYSISI TAG No./ 
TURNAROUND PRESERVATIVE/ Bottles 

EPA 100.1 (21), EPA (Ice Only)~ (~) A.\ ~m'7()r 
100.4 (21), Microtox S 

(48 hours) 
(Ice Only~ Q) as '(l6(o"/ EPA 100.1 (21), 

Microtox S (48 hours) 

STATION 
LOCATION 

SED-11 

SEO-12 

Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 911612004 10:35 

S: 9116/2004 12:00 

FOR LAB USE ONLY 
Sample Condition On Recel pt 

Shlprnentfor Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Complete?N Upon Receipt: 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? -
EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening 

--- ._. 

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 1 of 1 
..,"'''','''' .. ''' ,.",..,.. 



&EPA 
Date Shipped: 

Carrier Name: 

Alrbill: 

Shipped to: 

SAMPLE No. 

005211 

005216 

Reference Case Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Client No: 0243M L 
9/1612004 

FedEx 

846414255139 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIXI 
SAMPLER 

Sedimentl 
Laurie O'Connor 

Sedimentl 
Laurie O'Connor 

CONCI 
TYPE 

UG 

SDG No: 

For Lab Use Only 

Lab Contract No: 

I I ~~ "711t(Q., I~O I 7~~ Jl(l/~'floyq Unit Price: 

2 Transfer To: 

13 
Lab Contract No: 

4 

ANALYSISI 
TURNAROUND 

TAG No.1 
PRESERVATIVEI Bottles 

EPA 100.4 (21) (Ice Only) (1) 

STATION 
LOCATION 

SEO-12 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/16/2004 12:00 

UG EPA 100.1 (21), EPA (Ice Only)~~ ~ q(c'lo1 
100.4 (21), Microtox S 

SEO-17 S: 9/16/2004 14:50 

(48 hours) 

FOR LAB US E ONLY 
Sample Condition On Receipt 

Shlpmentfor Case ~ample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Upon Receipt: Complete?N 

Analysis Key: Concentration: L = Low, M = low/Medum, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _.1 Shipment Iced? 

EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 - EPA 1QO.4 (Toxicity), MicrotoK S = Microtox Screening 

- - ------- - -_ .. -_. -. ..... _. OJ 1M. ~~~ _~~M)liDo.,..A!I1 ~~~"9IJ.W 

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Page 1 of 1 



&EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

9/16/2004 

FedEx 

846414255140 

Envirosystems, Inc. 

rd Sampler 
Signature: 

O[,K(o'l ,~ctr I ~ jiIiY-

Reference Case 
Client No: 0243M 

SOG No: L 
For Lab Use Only 

Lab Contract No: 

Unit Price: 

(Toxicity) 
One Lafayette Road I 2 I Transfer To: 

Hampton NH 03842 
(603) 926-3345 

MATRIXI CONCI 

SAMPLE No. SAMPlER TYPE 

005203 Sediment! UG 
Laurie O'Connor 

005208 Sediment! UG 
Laurie O'Connor 

3 

4 

ANALYSISI 
TURNAROUND 

TAG No.1 
PRESERVATIVEI Bottles 

E:P.A. 100.1 (21), EPA (Ice OnIY~{-av6 f:«((&(ol{ 
100.4 (21), Microtox S 

(48 hours) ) 
EPA 100.1 (21), (Ice Only)~ ~ j(4(O'f 

Microtox S (48 hours) 

STATION 
LOCATION 

SED-05 

SED-09 

Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/15/2004 12:00 

S: 9/16/2004 8:40 

FOR LAB USE ONLY 
Sample Condition On Rece! pt 

Shipment for Case jsample{s) to be used for laboratory QC: Additional Sampler Signature{s): Cooler Temperature Chain of Custody Seal Number: 

Complete?N Upon Receipt: 

Analysis Key: Concentration: L = Low, M = LowlMedium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _, I Shipment Iced? 

EPA 100.1 ::: EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening -- - - - - - ------- -- --- --- .. .. 4'QI, 1I!aII!!Io.~~ 5ll~~t2l!Mr..~W ~~~"!Sltt.A .... 

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Page 1 of 1 



3EPA Metcalf and Eddy DAS Chain of Custody Form 
Generic Chain of Custody 

Reference Case 
Client No: 0243M 

SOG No: 

For Lab Use Only 

I! ) A R 1I !I:aIJ ;*=1 < I Lab Contract No: 

I (I=tAQ' ~ 11M'"" I /~~;%: 71tQvr tV IV I Unit Price: 

t------------------+-----------------II Transfer To: 

t------------------+-----------------II Lab Contract No: 

Unit Price: 

L 

FOR LAB USE ONLY. SAMPLE COLLECT 
DATE/TIME Sample Condition On Receipt 

S: 9/16/2004 8:40 

S: 9/16/2004 9:30 

Shlpmentfor case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Complete?N Upon Receipt: 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? _ 

EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening 

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

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Page 1 of 1 
"7n"lI0040 ACn"'l 

.-~! 



&EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

SAMPLE No. 

005214 

005217 

Metcalf and Eddy DAS Chain of Custody Foam 
Generic Chain of Custody 

9/1712004 

FedEx 

846414254923 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIX! CONCI 
SAMPlER TYPE 

Sediment! LtG 
Laurie O'Connor 

Sediment! LtG 
Laurie O'Connor 

2 

3 

4 

ANALYSISI 
TURNAROUND 

I~Ra:ord 

(Date I Time) 

"(1/01 (~ 

TAG No.1 
PRESERVATIVEI Bottles 

EPA 100.1 (21), (Ice Only)~'&'(f?kli{ 
Microtox S (48 hours) 

EPA 100.1 (21), EPA (Ice Only)~)f$>cr(lH'" 
1 00.4 (21), Microtox S 

(48 hours) 

STATION 
LOCATION 

SEO-15 

SEO-18 

Reference Case 
Client No: 0243M 

SOG No: L 
For Lab Use Only 

Lab Contract No: 

Unit Price: 

Transfer To: 

Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

FOR LAB USE ONLY 
Sample Condition On Receipt 

S: 9/17/2004 

S: 9/16/2004 

12:15 

13:45 
C) ~ t ~e LfVl.. 

~O\\Mrtes 1"e~~~ '--lr ta~ 
qlt~/Oil Jo,,~) f'",\ 1h.%y 

Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Complete?N Upon Receipt: 

Analysis Key: Concentration: L = Low, M = LowlMedium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _/ Shipment Iced? _ 

EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening 

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Or., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 1 of 1 _ ....... _A_ ...... __ 



o,EPA 

Shipment for case 
Complete?N 

Analysis Key: 

Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case 
Client No: 0243M 

SDG No: L 
For Lab Use Only 

I .. -".';211-~ ~~ \~-.- .. .... -I I .. ~v~ .. ~w ~z \:w.~ ~ ..... ~I I Lab Contract No: 
. v r < j j 

1 l~~ ".""" 1 tT"lU I y~~z 7!~{.:l""4; 06 >01 UnltPrice: 

1-----------------1-----------------11 Transfer To: 

~------------------------------~--------------------------------il Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATEITIME 

S: 9/17/2004 15:00 

S: 9/17/2004 14:10 

FOR LAB USE ONLY 
Sample Condition On Receipt 

o V\. l (JL. 4-~ ~ 

s:"'\IMf'ks. vc:.(.' ~ GL\- l~~ 
'lit d~"l, (~" e-J '\ '" ;:. '""') 

~ l "l.,.:@) \ ~ '-{ 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Upon Receipt: 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? _ 

EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening 

.. . - -
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703f818-4200; Fax F2V5.1. 047 Page 1 of 1 
..,n",oolo .. ~n"" 



.3EPA 
Date Shipped: 

Carrier Name: 

A1rblll: 

Shipped to: 

SAMPLE No. 

005214 

005215 

Shipment for Case 
Complete?N 

Analysis Key: 

Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Reference Case 
Client No: 0243M 

SDG No: L 
9/17/2004 

FedEx 

846414254912 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIXI 
SAMPLER 

Sediment! 
Laurie O'Connor 

Sediment! 
Laurie O'Connor 

For Lab Use Only 

CONC/ 
TYPE 

UG 

I nI ..... T .. -'7tJ/I~--·-· ..... -, I n_w_ .. __ -~ ,-_._ ...... -, I Lab Contract No: 
::;p~, .". 

, - \¥ - V " , " , -, • - - I" c'Z;Jf!I"'" '{ -v , - - '" --I Unit Price: 

2 Transfer To: 

3 Lab Contract No: 

4 

ANALYSISI 
TURNAROUND 

TAG No./ 
PRESERVATIVE/ Bottles 

EPA 100,4 (21) (Ice Only) (1) 

STATION 
LOCATION 

SEO-15 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/17/2004 12:15 

UG EPA 100.1 (21), EPA (Ice OnIY)~ 
100.4 (21), Microtox S ~ '((Ncd 

SEO-16 S: 9/1712004 9:45 

(48 hours) 

FOR LAB USE ONLY 
Sample Condition On Receipt 

C L-\ i (JL l{e1(. 

5 C,wt r~ r<..~ J ~\- tq~ 
qlll;(O--( l I \!)C:J)~~ \" 

CCI'l.~I~'t 

ample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature 
Upon Receipt: 

Chain of Custody Seal Number: 

Concentration: L = Low. M = Low/Medium. H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _ I Shipment Iced? 

EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening 

TR Number: 1-502446878-091704-0002 LAB 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 

py 
F2VS.1. 047 Page 1 of 1 

"7n."o.fO Aan"'l 



3EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

SAMPLE No. 

005213 

Shipment for Case 
Complete?N 

Analysis Key: 

Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

9/20/2004 I Chain of Custody RA!!tord 
FedEx 

846414254945 

Envirosystems, Inc. 

Reference Case 
Client No: 0243M 

SOG No: L 
For Lab Use Only 

Lab Contract No: 

Unit Price: I ~9{~~H'~$"O 
(Toxicity) 
One Lafayette Road 1------------------+------------------11 Transfer To: 
Hampton NH 03842 
(603) 926-3345 

MATRIX! CONC/ 
SAMPLER TYPE 

Sediment! UG 
Laurie O'Connor 

I 3 

I 4 

ANALYSISI TAG No.1 
TURNAROUND PRESERVATIVE/ Bottles 

EPA 100.1 (21), EPA (Ice Only) (3) 
100.4 (21), Microtox S 

(48 hours) 

STATION 
LOCATION 

SEO-14 

Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/20/2004 13:20 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Upon Receipt: 't~t.. 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? -
EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S = Microtox Screening 

~----- --- -

JR~r~I~~?e~~ary res~I~~~~u~s~~~p?e~;2~~~2~;~22~ analytical costs. LASO ItA TORY CO PY 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Page 1 of 1 
-'n."oofO Acn", 



Reference Case . ft E· .1\ .0 p~ Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody Client No: 0243M L SDG No: 

For Lab Use Only 

. j b' 1/ )Y}7 h'Z:L 1 Lab Contract No: 

'j \ VV4{""'~ ,'---JV-, ITH l/..-ad ~ 71U1o't COLO I Unit Price: 

1------------------+-----------------11 Transfer To: 

1-_________________ + __________________ -11 Lab Contract No: 

Unit Price: 

SAMPLE COLLECT 
DATElTIME 

S: 9/20/2004 10:30 

S: 9/17/2004 14:10 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Shipment for Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Complete?N Upon RecelPtljO .c., 
Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _.1 Shipment Iced? _ 

EPA 100.1 = EPA 100.1 (Toxicity), EPA 100.4 = EPA 100.4 (Toxicity), Microtox S - Microtox Screening 

. - - - - - -- - - - - - -
PR provides preliminary results_ Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5_1_ 047 Page 1 of 1 
---.-.- ._--



Reference Case &EPA Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody Client No: 0243M L SDG No: 

For Lab Use Only 

t-----------------4---------------~1 Transfer To: 

~------------------------------__ --~--------------------------------~I LabConuactNo: 

Unit Price: 

SAMPLE COLLECT 
DATEfTlME 

s: 9/21/2004 10:45 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Shlpmentfor Case Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Com plete ?N Upon Receipt: t.f <.. 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? -
EPA 1000.0 = EPA 1000.0 (Toxicity), EPA 1002.0 = EPA 1002.0 (Toxicity) 

- -.- " ----

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1. 047 Page 1 of 1 
"'7,V\/n",n .1:""'" 



3EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

SAMPLE No. 

005235 

Shipment for case 
Complete?N 

Analysis Key: 

Reference Case Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody Client No: 0243M L 

9/2212004 

FedEx 

846414251306 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIX! CONCI 
SAMPLER TYPE 

Surface Waterl LlG 
Laurie O'Connor 

SDG No: 

I Chain of Cp~~yAt,c,;rd For Lab Use Only 

J H.J ) 1=1- I9lI=7" { J 1 Lab Contract No: 

I "(I::V~J I ~ ,('.AI""', ~),.')(,...J~ 71G¥"l 'VJ 2 I UnltPrlce: 

1 2 
1------------------+------------------1� TransferTo: 
1 3 

1----------------------------~------------------------------__41 Lab Contract No: 

14 

ANALYSISI TAG NoJ 
TURNAROUND PRESERVATIVEI BoWes 

EPA 1000.0 (21), EPA (Ice Only) (2) 
1002.0 (21) 

STATION 
LOCATION 

SW-RP-01 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/22/2004 8:30 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Upon Receipt: ¥'L 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _ r Shipment Iced? _ 

EPA 1000.0 = EPA 1000.0 (Toxicity), EPA 1002.0 = EPA 1002.0 (Toxicity) 

- -

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 1 of 1 
..,."""n .. n .,..,,'" 



3EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

SAMPLE No. 

005242 

Shipment for case 
Complete?N 

Analysis Key: 

Reference Case Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody Client No: 0243M L 

9/23/2004 

Fed Ex 
846414252427 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIXI 
SAMPlER 

Surface Waterl 
Laurie O'Connor 

CONCI 
TYPE 

SOG No: 
/. 

For Lab Use Only 

I "-'?';;'-l~t:r ~ ' ____ ~ .. :H-. -'---':;;;u,-' '-j;~d;'-"-' I LabContractNo: 

•• _n ". r-..-- .. - I ~ ~~ ,WSYv-J I~IS-I UnltPrlce: 

2 1 __ _ 
13 

Lab Contract No: 

4 

ANAlYSISI 
TURNAROUND 

TAG NoJ 
PRESERVATIVEI Bottles 

STATION 
LOCATION 

Unit Price: 

SAMPlE COLLECT 
OATEJTlME 

UG EPA 1000.0 (21), EPA (Ice Only) (2) 
1002.0 (21) 

SW-CB-01 S: 9/23/2004 14:00 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Isample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 

Upon Receipt: ~ 0 C--

Concentration: L = Low, M = LowlMedium, H = High TypeiDesIgnate: Composite = C, Grab = G Custody Sea1lntact? _.1 Shipment Iced? 

EPA 1000.0 = EPA 1000.0 (Toxicity), EPA 1002.0 = EPA 1002.0 (Toxicity) 

- . .- -
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Page 1 of 1 
"'71\..,'0,",0 Aa,,'"J 



&EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

SAMPLE No. 

005238 

Shipment for Case 
Complete?N 

Analysis Key: 

Reference Case Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody Client No: 0243M L 

9/2312004 

FedEx 

846414252416 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIXI 
SAMPLER 

Surface Waterl 
Laurie O'Connor 

CONCI 
TYPE 

SDG No: 

For Lab Use Only 
--g---~-' --. 

Re (Date I Time) Received By (Date I Time) Lab Contract No: 

r • Yl-r r.r ~ r ! r "IV ! ~ 'K I Unit Price: 

2 I_~ 
13 

Lab Contract No: 

4 

ANALYSIS! 
TURNAROUND 

TAG NoJ 
PRESERVATIVEI Bottles 

STATION 
LOCATION 

Unit Price: 

SAMPLE COLLECT 
DATEITIME 

LtG EPA 1000.0 (21), EPA (Ice Only) (2) 
1002.0 (21) 

SW-MC-01 s: 9/2312004 9:25 

fOR LAB USE ONLY 
Sample Condition On RecIIIpt 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number. 

Upon Receipt: y \) G 

Concentration: L = Low, M = LowlMedium, H = High Type/Designate: Composite = C, Grab = G Custody Sea/Intact? _I Shipment Iced? _ 

EPA 1000.0 = EPA 1000.0 (Toxicity), EPA 1002.0 = EPA 1002.0 (Toxicity) 

TR Number: 1-502446878-092304-0003 LASORA TORY COP" 
PR provides preliminary results. Requests for preliminary results win Increase analytical costs. . m 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 1 of 1 
"7n"'O-4O Acn") 



&EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

SAMPLE No. 

005248 

Shipment for case 
Complete?y 

Analysis Key: 

Reference Case Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Client No: 0243M L 
9/24/2004 

FedEx 

846414254967 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIX! CONCI 
SAMPLER TYPE 

Surface Waterl UG 
Laurie O'Connor 

SDG No: 

1 Chain of CustocJ¥lRecord For Lab Use Only 

, j/ 1/ /JI~ J 1 Lab Contract No: 

c - -. I! v'" r= ....... -....= '( -q - f ", Y I Unit Price: 

I 2 1-----------------+----------------11 Transfer To: 
I 3 
~------------------~----------------------il Lab Contract No: 

4 

ANALYSISI TAG No.1 
TURNAROUND PRESERVATIVEI Bottles 

EPA 1000.0 (21), EPA (Ice Only) (2) 
1002.0 (21) 

STATION 
LOCATION 

SW-RF-01 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

S: 9/24/2004 9:45 

FOR LAB USE ONLY 
Sample Condition On Receipt 

~ample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 

Upon Receipt: .~ f) 
. l..I 

Concentration: L = Low. M = Low/Medium. H = High Type/Deslgnate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? _ 

EPA 1000.0 = EPA 1000.0 (Toxicity), EPA 1002.0 = EPA 1002.0 (Toxicity) 

. .. 

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 1 of 1 
"7n")/o,,,o .. en..., 



APPENDIX H

ESI’s Surface Water Toxicity Testing Report



ESI 

Mr. Andy Schkuta 
Metcalf & Eddy, Incorporated 
701 Edgewater Drive 
Wakefield, Massachusetts 01880 

Dear Mr. Schkuta 

November 5, 2004 

EnviroSystems, Inc. 
One Lafayette Road 
P,O, Box 778 
Hampton, N,H, 03843-0778 
(603) 926-3345 • (603) 926-3521 Fax 
www.envirosystems.com 

t~~ vo~ 
'1\ IJ}Ot/-

Enclosed, please find two (2) copies of our final report evaluating the toxicity of water 
samples collected as part of the Iron Horse Park Sediment Evaluation. Toxicity was evaluated 
during September 2004 using the daphnid, Ceriodaphnia dubia,and minnow, Pimephales 
promelas. 

Please do not hesitate to call me or Brian Buzby should you have any questions or 
comments on the report. 

Sincerely, 

Enclosure 
Two (2) Copies: One (1) Bound, One (1) Unbound 
Report Number 12551-04-09 



TOXICOLOGICAL EVALUATION 
OF SURFACE WATER SAMPLES 

Ceriodaphnia dubia and Pimephaies promeias 
Surface Water Toxicity Tests 

Iron Horse Park Surface Water Evaluation 

Prepared For 

Prepared For 

Metcalf & Eddy, Incorporated 
701 Edgewater Drive 

Wakefield, Massachusetts 01880 

Client Reference: W/A #158-RICO-0157 
EPA RAC Contract # 68-W6-0042 

By 

EnviroSystems, Incorporated 
1 Lafayette Road 

Hampton, New Hampshire 03842 

September 2004 
Reference Number 12551-04-09 

Page 1 of 12 
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TOXICOLOGICAL EVALUATION 
OF SURFACE WATER SAMPLES 

Ceriodaphnia dubia and Pimephales promelas 
Surface Water Toxicity Tests 

Iron Horse Park Surface Water Evaluation 

1.0 INTRODUCTION 

Toxicity tests expose groups of organisms to environmental samples and a laboratory control 
and/or a field reference site for a specified period to assess potential impact on survival and 
growth. Chronic toxicity tests measure sublethal effects, exposing test organisms to samples during 
a sensitive period in the life cycle. Analysis of variance techniques are used to determine the 
relative toxicity of the samples as compared to the laboratory control and/or field reference site. 

This report presents the results of chronic toxiCity tests conducted on five surface water 
samples collected from the Iron Horse Park project site. Surface water samples were provided by 
Metcalf and Eddy, Inc. staff from the Wakefield, Massachusetts office. Testing was based on 
programs and protocols developed by the US EPA (2002). The toxicity of the samples was 
assessed by conducting chronic renewal toxicity tests using the daphnid, Ceriodaphnia dubia and 
fathead minnow, Pimepha/es prome/as. Assays and supporting analyses were performed at 
EnviroSystems, Incorporated (ESI), Hampton, New Hampshire. 

2.0 MATERIALS AND METHODS 

2.1 General Methods 

Toxicological and analytical protocols used in this program follow procedures outlined in 
Short-Term Methods for Estimating the Chronic Toxicity of Eff/uents and Receiving Waters to 
Freshwater Organisms (EPA 2002), and Standard Methods for the Examination of Water and 
Wastewater, 20th Edition (APHA 1998). These protocols provide standard approaches for physical 
and chemical analysis and for the evaluation of toxicological effects of surface waters on aquatic 
organisms. 

2.2 Test Species 

C. dubia, cultured at ESI, were maintained in laboratory water at 25±1 °C with a photoperiod 
of 16:8 hours lightdark. Cultures are fed daily with a yeast/trout chow/Cerophyll or alfalfa leaves 
(YTC) mixture supplemented with Se/enastrum capricornutum (algae) (EPA 2002). Organisms 
used in the assay were <24 hours old juveniles, released within 8 hours of one another, and from 
broods of ;;:8 juveniles. 

P. prome/as, ::;;24 hours old, were obtained from Aquatic Bio Systems, Incorporated, Fort 
Collins, Colorado, and Aquatic Research Organisms, Hampton, New Hampshire. Test organisms 
were transferred from acclimation tanks to test chambers using a large bore glass pipet, minimizing 
the amount of water added to the test sample. 
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2.3 Test Samples and Laboratory Control Water 

Five (5) surface water samples collected from the Iron Horse Park project site for C. dubia 
and P. prome/as testing were received at ESI between September 23 and September 25, 2004. 
Upon arrival at the laboratory, the samples were given an internal sample control number ·and 
logged into the project sample control system. Prior to testing, samples were placed in a secure 
refrigerator and stored ata temperature of2-4°C until test initiation. Sample identification, collection 
and receipt information is summarized in Table 1. Samples were warmed to the appropriate test 
temperature prior to testing. Due to holding time considerations, samples were analyzed as they 
were received with each group or samples received its own laboratory control treatment. 

Laboratory control water for the daphnid and minnow assays was synthetic, soft, 
reconstituted water prepared at ESI according to protocol (EPA 2002). This water has been used 
to successfully culture fresh water test organisms since 1992. 

2.4 C. dubia Survival and Reproduction Assay 

The chronic toxicity tests were conducted according to EPA method 1002.0, which called for 
the daily renewal of test solutions (EPA 2002). Protocol suggests that surface water samples are 
evaluated as 100% surface water with a laboratory control (EPA 2002). Iron Horse Park project site 
test replicates were renewed with the appropriate site specific surface water sample. Endpoints 
of the assay were survival and reproduction. Testing occurred between September 23,2004 and 
October 1, 2004; testing was completed in three separate testing events, each supported by its 
own laboratory control (see Table 1). Each daphnid testing event was 7 days in duration. 

Test chambers for the chronic exposure daphnid assays were 30 mL portion cups containing 
20 mL of test solution in each of 10 replicates with 1 organism/replicate. Survival and juvenile 
production were monitored daily. Dissolved oxygen, pH, conductivity and temperature were 
measured in each new test solution. Daphnids were fed 200 !JL each of YTC and algae as part of 
the daily renewals. 

2.5 P. prome/as Survival and Growth Assay 

The 7-day surface water tests were conducted according to EPA method 1000.0, which 
called for the daily renewal of test solutions (EPA 2002). Protocol suggests that surface water 
samples are evaluated as 100% surface water with a laboratory control (EPA 2002). Iron Horse 
Park project site test replicates were renewed with the appropriate site specific surface water 
sample. Endpoints of the assay were survival and growth. Testing occurred between September 
23, 2004 and October 1, 2004; testing was completed in three separate testing events, each 
supported by its own laboratory control. 

All assays incorporated four replicates with 10 organisms/replicate. Test vessels were 400 
mL glass beakers containing approximately 250 mL of solution. Dissolved oxygen, pH, 
temperature, and conductance were measured in one replicate of each new test solution. Vessels 
were maintained in a temperature-controlled incubator during testing. Temperature in the incubator 
was maintained at 25 ±1°C. The photoperiod in the test chamber was set at 16:8 hour light:dark. 
Light was provided by cool white flourescent bulbs. 

Prior to daily minnow renewals, survival and dissolved oxygen were measured in all 
replicates, and pH, temperature and specific conductance were measured in one replicate of each 
test treatment. Alkalinity, ammonia, and hardness of the surface water and laboratory control water 
treatments were measured on Day O. Fish were fed newly hatched Artemia nauplii daily. Dead 
nauplii from previous feedings were removed during daily renewals. 
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On Day 7 of the assay, surviVing fish were euthanized using Finquel® tricaine 
methanesulfonate and rinsed with DI water to remove any surface detritus that may interfere with 
the weighing process. Fish were placed on tared weighing pans and dried overnight at 104°C to 
obtain dry weight to 0.01 mg. Final dry weight/fish for statistical comparisons was calculated by 
dividing the net dry weight by the number of organisms introduced on Day O. 

2.6 Statistical Analysis 

Survival and reproduction data were analyzed using TOXSTA T® software to determine 
significant differences between the test samples and their associated laboratory controls and 
reference sites. Statistical comparisons for each sample site were made against the associated 
laboratory control and project reference site. Survival and reproduction data were evaluated to 
determine homogeneity of sample variances and normality of distribution using Shapiro-Wilk's Test 
for Normality and the F-Test for Equality of Two Variances, respectively. Data sets were 
subsequently evaluated using the appropriate parametric or non-parametric Analysis of Variance 
(ANOVA) statistic. Pair-wise comparisons were based on the 2 sample t-Test. Statistical difference 
was evaluated at 0=0.05. In cases where the observed endpoint in the treatment was greater than 
that observed in the laboratory control and reference site sample no statistical evaluation was 
conducted. 

2.7 Quality Control 

As part of the laboratory quality control program, reference toxicant evaluations are 
conducted by ESI on a regular basis for each test species. These results provide relative health 
and response data while allowing for comparison with historic data sets. Results were within one 
standard deviation of ESt's historic mean for the species. Results of these tests are presented in 
Table 7. 

2.8 Protocol Deviations 

Review of testing procedures and data generated from testing indicated one deviation from 
standard protocols. Sample SW-MC-01 lost two minnows from Replicate D on Day 2 due to a 
technician error. All statistical analysis for this replicate was therefore based upon the assumption 
that eight fish instead of ten were added at the start of testing. It is the opinion of the Study 
Director that this deviation had no negative impact on the outcome of the assay. 

3.0 RESULTS AND DISCUSSION 

Survival and reproduction data from the C. dubia assays are summarized in Tables 2 and 
3, respectively, while P. promelas survival and growth data are summarized in Tables 4 and 5. 
Water quality data collected during the assays is summarized in Table 6. Reference toxicant data 
for the organisms is summarized in Table 7. Support data, including copies of laboratory bench 
sheets, are provided in Appendix A. 

3.1 C. dubia Chronic Exposure Survival and Reproduction Assays 

For the three separate exposure periods, laboratory control survival in each series was 
100%. Reproduction, measured as number of juveniles produced per female, ranged from 28.4 
to 33.7 juveniles per female. Three or more broods were produced by 100% of the laboratory 
water control females by the end of each of the three exposures. Minimum test acceptability 
criteria require 80% survival, mean production of 15 juveniles/female, and production of 3 broods 
by at least 60% of control animals (EPA 2002). These results are an indication of healthy test 
organisms. 
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Review of data generated during the three sets of daphnid assays showed survival in waters 
from the project sites ranged from 70% to 100%. Statistical analysis of the data showed that 
survival of daphnids maintained in water from site SW-RF-01 was the only site where survival, 
when compared to the laboratory control, was negatively impacted. Comparison of juvenile 
production showed mean numbers of juveniles produced by daphnids maintained in project surface 
waters ranged from 21.9 to 33.2 juveniles per adult. Statistical comparisons of the reproduction 
data against the laboratory controls showed that reproduction in the project sites SW-RP-01 and 
SW-RF-01 was negatively impacted. Statistical comparisons of the reproduction data against site 
SW-RF-01 showed that reproduction in the other project sites was not statistically different from 
that observed at SW-RF-01. Tables 2 and 3 provide a summary of survival and reproduction data 
for the laboratory controls and project sites. 

3.2 P. promelas Chronic Exposure Survival and Growth Assays 

At the end of the three separate assays, laboratory control survival ranged from 87.5 to 
100%. Growth, measured as mean dry weight, ranged from 0.448 to 0.482 mglfish. Minimum test 
acceptability criteria require 80% survival and mean dry weight of 0.250 mg/fish. (EPA 2002). 
These results are an indication of healthy test organisms. 

Review of minnow survival data from the project sites for the three series of assays showed 
survival rates ranging from 61.25% to 100%. Results of statistical analyses conducted with the 
associated laboratory control treatments show that minnow survival in the SW-MC-01 site was 
statistically less than that observed in the associated control. A statistical comparison of survival 
between sites SW-RF-01 and SW-MC-01 showed survival in SW-MC-01 was significantly less than 
that observed for SW-RF-01. Mean dry weight in the project sites ranged from 0.346 mg/fish to 
0.534mglfish. No project sites showed growth significantly less than the laboratory controls. 
Statistical comparisons of growth made against the SW-RF-01 site showed that minnow growth 
from site SW-C8-01 was statistically less than that observed for site SW-RF-O. Tables 4 and 5 
provide a summary of survival and growth data for the laboratory controls and project sites. 

3.3 Summary 

Results of the chronic exposure daphnid assays document that one of the surface water 
samples evaluated, SW-RF-01, had a significant negative impact on daphnid survival when 
compared to the associated laboratory control. Review of reproduction data indicated significant 
negative impacts on daphnid juvenile production in water from two sites, SW-RP-01 and SW-RF-
01, when evaluated against the associated laboratory control. Statistical comparisons for survival 
and reproduction made against the SW-RF-01 site showed no statistically significant negative 
effects. 

Review of chronic exposure minnow assays documented that survival and growth in one 
project site water, SW-MC-01, was significantly impacted when compared to the laboratory control 
and site SW-RF-01. 
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TABLE 1. Summary of Sample Collection Information. c. dubia and P. prome/as 
Chronic Exposure Surface Water Assays. Iron Horse Park Ecological Risk 
Evaluation. Metcalf & Eddy. September 2004. 

Sample Sample ESIID Sample Collection Sample Receipt Assay 
Identification Type Start Date 

Date Time Date Time 

SW-BM-01 Water -024 09/21/04 1045 09/22/04 1010 09/23/04 

SW-RP-01 Water -025 09/22/04 0830 09/23/04 1015 09/23/04 

SW-MC-01 Water -032 09/23/04 0925 09/24/04 1015 09/24/04 

SW-CB-01 Water -033 09/23/04 1400 09/24/04 1015 09/24/04 

SW-RF-01 Water -040 09/24/04 0945 09/25/04 1140 09/25/04 
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Table 2. Ceriodaphnia dubia Survival Summary. Iron Horse Park Ecological Risk 
Evaluation. Metcalf & Eddy. September 2004. 

Site ESI Mean Distribution Variance t-Test Statistics Significant 
Ref Survival Difference 

(%) t Value Critical t p Value 
Value 

Lab Control -OOOa 100.0% 

SW-BM-01 -024 80.0% Non-normal Unequal 1.5000 1.8331 0.0839 NO 

SW-RP-01 -025 100.0% NO 

Lab Control -OOOb 100.0% 

SW-MC-01 -032 100.0% -I NO 

SW-CB-01 -033 90.0% Non-normal Unequal 1.0000 1.8331 0.1717 NO 

Lab Control -OOOc 100.0% 

SW-RF-01 -040 70.0% Non-Normal Unequal 1.9640 1.8331 0.0406 YES 

Table 3. Ceriodaphnia dubia Reproduction Summary. Iron Horse Park Ecological Risk 
Evaluation. Metcalf & Eddy. September 2004. 

Site ESI Mean Distribution Variance t-Test Statistics Significant 
Ref Juveniles Difference 

per Adult t Value Critical t p Value 
Value 

Lab Control -OOa 28.4 

SW-BM-01 -24 22.5 Normal Equal 1.4715 1.7341 0.0792 NO 

SW-RP-01 -25 21.9 Normal Equal 2.0405 1.7341 0.0281 YES 

Lab Control -OOb 32.0 

SW-MC-01 -32 30.9 Normal Equal 0.3308 1.7341 0.3723 NO 

SW-CB-01 -33 33.2 NO 

Lab Control -OOc 33.7 

SW-RF-01 -40 23.6 Normal Equal 2.7205 1.7341 0.0070 YES 

:1: - Statistical significance evaluated at «=0.05; in cases were the evaluated endpoint was equal to or greater 
that experienced in the laboratory control, no statistical analysis was conducted. 
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Table 4. Pimephales promelas Survival Summary. Iron Horse Park Ecological Risk 
Evaluation. Metcalf & Eddy. September 2004. 

Site ESI Mean Distribution Variance t-Test Statistics Significant 
Ref Survival Difference 

(%) t Value Critical t p Value 
Value 

Lab Control -OOOa 87.5% 

SW-BM-01 -024 77.5% Normal Equal 1.2127 1.9432 0.1354 NO 

SW-RP-01 -025 100.0% NO 

Lab Control -OOOb 97.5% 

SW-MC-01 -032 57.5% Normal Equal 2.9943 1.9432 0.0121 YES 

SW-CB-01 -033 87.5% Normal Equal 1.5194 1.9432 0.0897 NO 

Lab Control -OOOc 100.0% 

SW-RF-01 -040 87.5% Normal Unequal 1.6894 2.3534 0.0949 NO 

Table 5. Pimephales promelas Growth Summary. Iron Horse Park Ecological Risk 
Evaluation. Metcalf & Eddy. September 2004. 

Site ESI Mean Distribution Variance t-Test Statistics Significant 
Ref Weight Difference 

(mg) t Value Critical t p Value 
Value 

Lab Control -OOa 0.477 

SW-BM-01 -24 0.429 Normal Equal 1.1894 1.9432 0.1396 NO 

SW-RP-01 -25 0.534 NO 

Lab Control -OOb 0.448 

SW-MC-01 -32 0.346 Normal Equal 1.3909 1.9432 0.1068 NO 

SW-CB-01 -33 0.437 Normal Equal 0.2567 1.9432 0.4030 NO 

Lab Control -OOc 0.482 

SW-RF-01 -40 0.490 NO 

:t: - Statistical significance evaluated at ",=0.05; in cases were the evaluated endpoint was equal to or greater 
that experienced in the laboratory control, no statistical analysis was conducted. 
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TABLE 6. Summary of Initial Water Qualities. C. dubia Chronic Exposure Surface Water 
Assays. Iron Horse Park Ecological Risk Assessment. Metcalf & Eddy. 
September 2004. 

Sample 
Description 

Laboratory Control 

SW-BM-01 

SW-RP-01 

Laboratory Control 

SW-MC-01 

SW-CB-01 

Laboratory Control 

SW-RF-01 

Start 
Date ESI 

ID 

09123104 -OOa 

09/23/04 -24 

09/23/04 -25 

09/24/04 -OOb 

09/24/04 -32 

09/24/04 -33 

09/25/04 -OOc 

09/25/04 -40 

Range Throughout Testing Event 

pH 
(SU) 

7.68-7.92 

6.35-7.25 

6.36-7.32 

7.59-7.89 

6.44-7.18 

6.56-7.30 

7.66-7.90 

6.24-7.07 

Conductance 
(I-Imhos/cm) 

174-203 

198-200 

355-365 

175-202 

231-233 

289-350 

177-204 

206-210 

Day 0 Concentrations 

Alkalinity 
(mg/L) 

29 

20 

28 

37 

28 

34 

38 

19 

Ammonia 
(mg/L) 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.1 

<0.1 

<0.1 

Hardness 
(mg/L) 

50 

34 

48 

51 

40 

46 

51 

30 
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TABLE 7. Reference Toxicant Evaluation. Iron Horse Park Ecological Risk Assessment. 
Metcalf & Eddy. September 2004. 

C.dubia 
Reference Toxicant: Sodium Dodecyl Sulfate (mg/L) 

Number of ±1 STD ±2STD 
Date NOEC for Survival Historic Mean Tests Deviation Deviations 

09/29/04 30.0 24.3 20 13.0 25.9 

NOECfor Number of ±1 STD ±2STD 
Date Reeroduction Historic Mean Tests Deviation Deviations 

09/29/04 15.0 15.9 20 10.2 20.5 

P.promelas 
Reference Toxicant: Sodium Dodecyl Sulfate (mg/L) 

Number of ±1 STD ±2STD 
Date NOEC for Survival Historic Mean Tests Deviation Deviations 

08125/04 20.0 21.0 20 9.68 19.4 

Number of ±1 STD ±2STD 
Date NOEC for Growth Historic Mean Tests Deviation Deviations 

08/25/04 20.0 21.0 20 9.68 19.4 

Note: Reference toxicant testing was conducted at ESI. The historic means for survival, growth, and 
reproduction represent the mean determined from the respective ESI-conducted reference toxicant testing 
databases. 
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APPENDIX A 
RAW DATA 

STATISTICAL SUPPORT 

Contents Number of Pages 

Group I Raw Data and Statistical Analysis 24 

Group II Raw Data and Statistical Analysis 27 

Group III Raw Data and Statistical Analysis 18 

Additional Statistical Support Data for Reference Comparison 18 

Sample Receipt Records - All Surface Water Samples Received 4 

Chain of Custody Records - All Samples Received 5 

Total Pages 96 
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... I;;VV VVI'\I J::K \alUALITIES 

STUDY:12551 CLlENT:Metcalf & Eddy SAMPLE: Iron Horse Park DILUENT:N/A 

NEW DISSOLVED OXYGEN (mg/L) NEW pH (SU) 
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024 c)lb 0)..1 0'2-& <C,'9~ 
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STUDY # 
12551 

CLIENT: 
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SAMPLE: 
Iron Horse Park 

DILUENT: 
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Cerio Data 
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FED: 

DAY 3 C, /'1..J., loy 
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DAY 8 
TIME: 
FED: 
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+ = LIVE 

- = DEAD 
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MECD24.TXT 
Title: STUDY 12551: cerio survival 
File: mecds24 Transform: 

D = 1.6000 
w = 0.6032 

shapiro - wilk's Test for Normality 

critical w = 0.8680 (alpha = 0.01 , N = 20) 
w = 0.9050 (alpha = 0.05 , N = 20) 

NO TRANSFORMATION 

Data FAIL normality test (alpha = 0.01). Try another transformation. 

warning The F-test of homogeneity is sensitive to non-normality 
and should not be performed with this data as is. 

Title: STUDY 12551: cerio survival 
File: mecds24 Transform: NO TRANSFORMATION 

F-Test for Equality of Two variances 

GROUP IDENTIFICATION VARIANCE F 

1 
2 

critical F = 6.5411 
4.0260 

Lab OOa 
-024 

(p=O.OI, 9, 9) 
(p=0.05, 9, 9) 

0.0000 
0.1778 99999.0000 

(p-value = 0.0000) 

since F > critical F, REJECT Ho: Equal variances (alpha = 0.01). 

NOTE: This test requires positive variances. If one of the variances 
is zero, the test will always reject Ho: Equal variances. 

Title: STUDY 12551: cerio survival 
File: mecds24 Transform: 

summary statistics on Data 

GRP IDENTIFICATION N 

1 
2 

Lab OOa 10 
-024 10 

Title: STUDY 12551: Cerio survival 

MIN 

1.0000 
0.0000 

File: mecds24 Transform: 

summary statistics on Data 

page 1 

NO TRANSFORMATION 

TABLE 1 of 2 

MAX 

1.0000 
1.0000 

MEAN 

1.0000 
0.8000 

NO TRANSFORMATION 

TABLE 2 of 2 



MECD24.TXT 
GRP IDENTIFICATION VARIANCE SD 

---------------- -------------- ----------
1 Lab OOa 0.0000 0.0000 
2 -024 0.1778 0.4216 

Title: STUDY 12551: cerio survival 
File: mecds24 Transform: 

SOURCE 

Between 

wi thi n (Error) 

Total 

DF 

1 

18 

19 

ANOVA Table 

SS 

0.2000 

1.6000 

1. 8000 

Critical F = 8.2854 (alpha = 0.01, df = 1,18) 
= 4.4139 (alpha = 0.05, df = 1,18) 

SEM c.V. % 
---------- ----------

0.0000 0.0000 
0.1333 52.7046 

NO TRANSFORMATION 

MS 

0.2000 

0.0889 

F 

2.2500 

(p-value = 0.1510) 

Since F < critical F FAIL TO REJECT HO: All equal (alpha = 0.05) 

Title: STUDY 12551: cerio survival 
File: mecds24 Transform: NO TRANSFORMATION 

2 sample t-Test TABLE 1 OF 2 HO: Control<Treatment 

TRANSFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05 

-------------------- ----------- ------------------ ------
1 Lab OOa 1.0000 1.0000 
2 -024 0.8000 0.8000 1. 5000 

Equal Var: t critical value = 1.7341 (1 Tailed, alpha = 0.05, df = 18) 
(p-value = 0.0755) 

GROUP 

1 
2 

IDENTIFICATION 

Lab OOa 
-024 

TRANSFORMED 
MEAN 

1.0000 
0.8000 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

1.0000 
0.8000 1.5000 

unequal var: t critical value = 1.8331 (1 Tailed, alpha = 0.05, df = 9) 
(p-value = 0.0839) 

Title: STUDY 12551: cerio survival 
File: mecds24 Transform: NO TRANSFORMATION 

2 Sample t-Test TABLE 2 OF 2 HO: control<Treatment 

Equal Variances: 

Page 2 



MECD24.TXT 
NUM OF MIN SIG DIFF % OF DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
-------------------- ------- ---------------- ------- ------------

1 Lab OOa 10 
2 -024 10 0.2312 23.1 0.2000 

unequal variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

-------------------- ------- ---------------- ------- ------------
1 Lab OOa 10 
2 -024 10 0.2444 24.4 0.2000 
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Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

INTERVAL 

EXPECTED 
OBSERVED 

<-1.5 

1.3400 
2 

Chi-Square Test for Normality 

Actual and Expected Frequencies 

-1. 5 to < - 0 . 5 

4.8400 
3 

-0.5 to 0.5 

7.6400 
9 

>0.5 to 1.5 

4.8400 
6 

Chi-Square = 2.8847 (p-value = 0.5773) 

Critical Chi-Square = 13.277 (alpha 0.01 
9.488 (alpha = 0.05 

df 
df 

4) 
4) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: Metcalf & Eddy C dubia Reproduction 

>1. 5 

1. 3400 
o 

File: ME Transform: NO TRANSFORMATION 

Shapiro - Wilk's Test for Normality 

D 1446.9000 
W 0.9447 

Critical W 
W 

= 0.8680 (alpha 
0.9050 (alpha 

0.01 
0.05 

N 
N 

20) 
20 ) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

F-Test for Equality of Two Variances 

GROUP IDENTIFICATION 

1 
2 

Critical F = 6.5411 
4.0260 

Lab 
-24 

(P=O.Ol, 9, 9) 
(P=0.05, 9, 9) 

VARIANCE 

34.9333 
125.8333 

F 

3.6021 

(p-value = 0.0699) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha 0.01) . 



Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 

1 
2 

Lab 
-24 

10 
10 

18.0000 
0.0000 

37.0000 
37.0000 

28.4000 
22.5000 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION VARIANCE SD 

1 
2 

Lab 
-24 

34.9333 
125.8333 

5.9104 
11. 2175 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: 

SOURCE 

Between 

Within (Error) 

Total 

Critical F 

ANOVA Table 

DF SS 

1· 174.0500 

18 1446.9000 

19 1620.9500 

8.2854 (alpha = 0.01, df 
4.4139 (alpha = 0.05, df 

1,18 ) 
1,18) 

NO TRANSFORMATION 

TABLE 2 of 2 

SEM 

1.8690 
3.5473 

C.V. %" 

20.8114 
49.8558 

NO TRANSFORMATION 

MS F 

174.0500 2.1652 

80.3833 

(p-value = 0.1584) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha 0.05) 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 



2 Sample t-Test TABLE 1 OF 2 Ho: Control<Treatment 

T~SFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05 
- - - -- -------------------- ----------- ------------------ ------

1 Lab 28.4000 28.4000 
2 -24 22.5000 22.5000 l. 4715 

Equal Var: t critical value = 1.7341 (I Tailed, alpha = 0.05, df = 18) 
(p-value = 0.0792) 

GROUP IDENTIFICATION 

1 Lab 
2 -24 

TRANSFORMED 
MEAN 

28.4000 
22.5000 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

28.4000 
22.5000 1.4715 

Unequal Var: t critical value = 1.7613 (I Tailed, alpha = 0.05, df = 14) 
(p-value = 0.0816) 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 10 
2 -24 10 6.9529 24.5 5.9000 

Unequal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 10 
2 -24 10 7.0621 24.9 5.9000 



Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

INTERVAL 

EXPECTED 
OBSERVED 

<-1.5 

1.3400 
2 

Chi-Square Test for Normality 

Actual and Expected Frequencies 

-1.5 to <-0.5 

4.8400 
4 

-0.5 to 0.5 

7.6400 
6 

>0.5 to 1.5 

4.8400 
8 

Chi-Square = 4.2260 (p-value = 0.3763) 

Critical Chi-Square 13.277 (alpha 0.01 
9.488 (alpha = 0.05 

df 
df 

4) 
4) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: Metcalf & Eddy C dubia Reproduction 

>1. 5 

1. 3400 
o 

File: ME Transform: NO TRANSFORMATION 

D 913.3000 
W 0.9602 

Critical W 
W 

Shapiro - wilk's Test for Normality 

0.8680 (alpha = 0.01 
0.9050 (alpha 0.05 

N 
N 

20) 
20 ) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

F-Test for Equality of Two Variances 

GROUP IDENTIFICATION 

1 
2 

Critical F = 6.5411 
4.0260 

Lab 
-25 

(P=O.Ol, 9, 9) 
(P=0.05, 9, 9) 

VARIANCE 

34.9333 
66.5444 

F 

1.9049 

(p-value = 0.3511) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha 0.01) . 



Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 

1 
2 

Lab 
-25 

10 
10 

18.0000 
9.0000 

37.0000 
33.0000 

28.4000 
21.9000 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION VARIANCE SD 

1 
2 

Lab 
-25 

34.9333 
66.5444 

5.9104 
8.1575 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: 

SOURCE 

Between 

Within (Error) 

Total 

Critical F 

ANOVA Table 

DF SS 

1 211.2500 

18 913.3000 

19 1124.5500 

8.2854 (alpha = 0.01, df 
4.4139 (alpha = 0.05, df 

1,18 ) 
1,18) 

NO TRANSFORMATION 

TABLE 2 of 2 

SEM 

l. 8690 
2.5796 

C.V. % 

20.8114 
37.2488 

NO TRANSFORMATION 

MS F 

211.2500 4.1635 

50.7389 

(p-value = 0.0563) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05) 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 



2 Sample t-Test TABLE 1 OF 2 Ho: Control<Treatment 

TRANSFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05 
- - - -- -------------------- ----------- ------------------ ------

1 Lab 28.4000 28.4000 
2 -25 21.9000 21.9000 2.0405 * 
Equal Var: t critical value = 1.7341 (1 Tailed, alpha = 0.05, df = 18) 

(p-value = 0.0281) 

GROUP 

1 
2 

IDENTIFICATION 

Lab 
-25 

TRANSFORMED 
MEAN 

28.4000 
21.9000 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

28.4000 
21.9000 2.0405 * 

Unequal Var: t critical value = 1.7459 (1 Tailed, alpha = 0.05, df = 16) 
(p-value = 0.0291) 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 10 
2 -25 10 5.5240 19.5 6.5000 

Unequal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 10 
2 -25 10 5.5616 19.6 6.5000 



Ceriodaphnia dubia CHRONIC REPRODUCTION ASSAY 

OLD WATER QUALITIES 

STUDY:12551 CLIENT: Metcalf & Eddy SAMPLE: Iron Horse Park DILUENT: NIA 

CONC DAY pH DO SIC CONC· DAY pH DO SIC INC TEMP INIT 
(SU) (mg/L) (IJMHOS/CM) (SU) (mg/L) (IJMHOS/CM) (OC) 

2 

3 

LAB 4 

5 

6 

7 

3 
-024 

4 

5 

6 

7 

3 
-025 

4 

5 

6 

7 



DY:12551 

Diluent:N/A 

Concentration 

Concentration 

Lab 

-024 

DILUTIONS 

TEST: chronic renewal 

Day: 

COMMENTS 

IIS:;lmn,l~ Vol Final Vol 



Water Quality 
Station # 

Water Quality 
Station # 

Water Quality 
Station # 

Water Quality Station #1 

DO meter # I~ 
DO probe # (0 
pH meter # ( 0'11 
pH probe # 41> 
SIC meter # Y')\.~D\'; 
SIC probe # (....-

RECORD OF METERS USED 

FRESHWATER CHRONIC 

C. dubia & P. promelas 

Water Quality Station #2 COMMENTS 

DO meter # t~ 
DO probe # b 
pH meter # ll')g 
pH probe # '31 
SIC meter # V~)06 
SIC probe # V 

.... 
'" 



STUDY 
12551 

CONC REP 

CLIENT 
Metcalf &Eddy 

o 

Pimephales promelas 7 DAY CHRONIC ASSAY 

SAMPLE 
Iron Horse Park 

NUMBER OF SURVIVORS 

2 3 4 5 6 7 

DILUENT 
N/A 

FISH/BATCH 

OLD DISSOLVED OXYGEN (mg/L) 

2 3 4 5 6 7 



Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE ROOT(Y)) 

D = 0.1170 
W 0.9114 

Critical W 
W 

Shapiro - Wilk's Test for Normality 

0.7490 (alpha 
0.8180 (alpha 

0.01 
0.05 

N 
N 

8) 
8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE ROOT(Y)) 

F-Test for Equality of Two Variances 
----------------------------------------------------------------------------

GROUP IDENTIFICATION 

1 
2 

Critical F = 47.4672 
15.4392 

Lab 
-24 

(P=O.Ol, 3, 3) 
(P=0.05, 3, 3) 

I 

VARIANCE 

0.0050 
0.0340 

F 

6.7470 

(p-value = 0.1512) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha = 0.01). 



Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE{SQUARE ROOT{Y)) 

Summary Statistics on Transformed Data TABLE 1 of 2 

GRP IDENTIFICATION 

1 
2 

Lab 
-24 

N 

4 
4 

MIN 

1.1071 
0.8861 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: 

MAX 

1.2490 
1.2490 

MEAN 

1.2136 
1.0938 

ARC SINE {SQUARE ROOT{Y)) 

Summary Statistics on Transformed Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD 

1 
2 

Lab 
-24 

0.0050 
0.0340 

0.0709 
0.1843 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: 

SOURCE 

Between 

Within (Error) 

Total 

Critical F 

ANOVA Table 

DF SS 

1 0.0287 

6 0.1170 

7 0.1457 

13.7450 (alpha = 0.01, df = 1,6) 
5.9874 (alpha = 0.05, df = 1,6) 

SEM 

0.0355 
0.0921 

C.V. % 

5.8463 
16.8480 

ARC SINE{SQUARE ROOT{Y)) 

MS F 

0.0287 1. 4707 

0.0195 

(p-value = 0.2708) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05) 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE{SQUARE ROOT(Y)) 

2 Sample t-Test 

GROUP IDENTIFICATION 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

Ho: Control<Treatment 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS t STAT 0.05 



1 
2 

Lab 
-24 

1.2136 
1.0938 

0.8750 
0.7750 1.2127 

Equal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.1354) 

GROUP IDENTIFICATION 

1 Lab 
2 -24 

TRANSFORMED 
MEAN 

1.2136 
1.0938 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS T STAT 0.05 

0.8750 
0.7750 1.2127 

Unequal Var: t critical value = 2.1318 (1 Tailed, alpha = 0.05, df = 4) 
(p-value = 0.1460) 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE (SQUARE ROOT(Y)) 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -24 4 0.1501 17.1 0.1000 

Unequal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL, 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -24 4 0.1669 19.0 0.1000 



LARVAL FISH DRY WEIGHTS 

CLIENT: 
I \ 

STUDY#: 

CONC REP 

A (J.n/OIS 

Lab 
R h.n/Oi/7 

(' hnOCfl/3 

D '].0/0'10 

A 0. DO'1(oQ 

B D.CJOCj IJ.. 

-O:At( c t'J.oo'Y10 

D b.,n 0 q ,G-J,. 

A bo/O<fo, 

B itlo/()</b 

TARE WT (9)' 

, . 

TEST END DATE: 

~PECIES: 

ItJ.o/53b 

(').01513 

f':11:~ L"-S 0 

'0. (J 1"51./ 

b.ol-2l2,3 

b,o 13~ f 

'o~ol"-?<i 

r).(.,/g9S 
'0.0171{.((;, 

b-<-oltilo 
_."' 

, .~ b.DI'lJilo 

FISH + FOIL 
(g) 

-0).5 c b.oOqt;.o 

o b.oO'1J'1 
. : , ~ 

. b.o nIl! b 

A 

B 

c 
D 

A 

B 

C 

D 

A 
" 

" a 
c 

D 

A ", '.,. 

B 

.c 

D 

A 

B 

c· 

D 

DATE: 

TIME: 01:1IJ 

INIT: ,..--. 

!; '.~;. " 
. ~ ~ '", . 

"'-, 
.. " :". 

.. ;.; 

.' .. 

.. : ".:' '~. 

'" -;',' 

-'l .. 

,I.,' 

., . 

. , . . 
. ,., .... : .... 

'_·'i·::·· 

. , .. ', 

\,",<.' .• ' . ," ~ " 

.. , " 

. II(}o 

'., ";.: . 

, .' ... ' 
"'-':::", ., ...... 

. ,', ... :,::" 
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CLIENT: Metcalf & Eddy 
ESI# 12551 

TEST DATE: 

SPECIES: 
Pimephales promelas 

Conc. Rep. Tare Foil Foil+Fish \let Fish (mg; # Day 0 mg Day 0 #Oay7 mg Day 7 
Lab A 0.01015 0.01536 5.210 10 0.521 9 0.579 0.9 0.9 
Lab B 0.01047 0.01513 4.660 10 0.466 9 0.518 0.9 0.9 
Lab C 0.00943 0.01450 5.070 10 0.507 9 0.563 0.9 0.9 
Lab 0 0.01040 0.01454 4.140 10 0.414 8 0.518 0.8 0.8 

-24 A 0.00969 0.01383 4.140 10 0.414 
-24 B 0.00912 0.01381 4.690 10 0.469 lcfL~ -24 C 0.00990 0.01479 4.890 10 0.489 
-24 0 0.00952 0.01295 3.430 10 0.343 

-25 A 0.01049 0.01746 6.970 10 0.697 
-25 B 0.01046 0.01480 4.340 10 0.434 , "7)Y 
-25 C 0.00960 0.01406 4.460 10 0.446 
-25 0 0.00927 0.01486 5.590 10 0.559 

Day 0 Day 7 
LAB CONTROL GROWTH 0.477 mg 0.544 

SURVIVAL 87.5% 

Date: 10/13/04 Time: 02:32 PM Initials: BB 

Page 2 of2 



Title: Metcalf & Eddy P promelas growth 
File: ME Transform: 

Shapiro - Wilk's Test for Normality 

D 0.0197 
W 0.9107 

Critical W 0.7490 (alpha = 0.01 
W = 0.8180 (alpha 0.05 

N 
N 

8) 
8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: 
File: 

Metcalf & Eddy P promelas growth 

GROUP 

1 
2 

ME Transform: 

F-Test for Equality of Two Variances 

IDENTIFICATION 

Lab 
-24 

VARIANCE 

0.0023 
0.0043 

NO TRANSFORMATION 

NO TRANSFORMATION 

F 

1.8511 

(p-value = 0.6256) 
Critical F = 47.4672 

15.4392 
(P=O.Ol, 3, 3) 
(P=0.05, 3, 3) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha = 0.01). 



Title: 
File: 

Title: 
File: 

Metcalf & Eddy P promelas growth 
ME Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION N MIN 

1 
2 

Lab 
-24 

4 
4 

0.4140 
0.3430 

Metcalf & Eddy P promelas growth 
ME Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION VARIANCE SD 

1 
2 

Lab 
-24 

0.0023 
0.0043 

0.0480 
0.0654 

Title: Metcalf & Eddy P promelas growth 
File: ME Transform: 

ANOVA Table 

SOURCE DF SS 

Between 1 0.0047 

Within (Error) 6 0.0197 

Total 7 0.0244 

NO TRANSFORMATION 

TABLE 1 of 2 

MAX MEAN 

0.5210 
0.4890 

0.4770 
0.4288 

NO TRANSFORMATION 

TABLE 2 of 2 

SEM 

0.0240 
0.0327 

C.V. % 

10.0731 
15.2473 

NO TRANSFORMATION 

MS F 

0.0047 1.4148 

0.0033 

(p-value = 0.2792) 

Critical F 13.7450 (alpha = 0.01, df = 1,6) 
5.9874 (alpha = 0.05, df = 1,6) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05) 

Title: 
File: 

GROUP 

Metcalf & Eddy P promelas growth 
ME Transform: NO TRANSFORMATION 

2 Sample t-Test 

IDENTIFICATION 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

Ho: Control<Treatment 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS t STAT 0.05 



1 
2 

Lab 
-24 

0.4770 
0.4288 

0.4770 
0.4288 1.1894 

Equal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.1396) 

GROUP IDENTIFICATION 

1 Lab 
2 -24 

TRANSFORMED 
MEAN 

0.4770 
0.4288 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

0.4770 
0.4288 1.1894 

Unequal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.1396) 

Title: Metcalf & Eddy P promelas growth 
File: ME Transform: NO TRANSFORMATION 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF %- OF DIFFERENCE 
GROUP IDENTIFICATION REPS ( IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -24 4 0.0788 16.5 0.0482 

Unequal Variances: 

NUM OF MIN SIG DIFF %- OF DIFFERENCE 
GROUP IDENTIFICATION REPS ( IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -24 4 0.0788 16.5 0.0482 

r 
I 



H Aquatic Research Organisms 

DATA SHEET 

L Organism History 

Species: 

Source: Lab reared· /' Hatchery reared_--,-_ Field collected ---

Hatch date 9 -;z 3 -01 Receipt date ______ _ 

Lot number .0 9('7c>~ ;=;( Strain, _______ _ 

Brood Origination ___ '----.!c:-~cL~_'L'I1!__~Q:..!.II..!...:;.:..:::(0~ ______ _ 

II. V\Tater Quality 

Temperature 2) at Salinjty ? 1 ppt DO __ _ 

pH Hardne5s_· _,.--_-,-. ppm 

III. Culture Conditloons 

System:_-'--____ ---+-'~72e=~~c:.!_I.:..:.''I2-=_::<::.=_. __ ~ _____ _ 

Diet: Flake Food /' Phytopl.ankton. ___ · . Trout Chow __ _ 

Brine Shrimp __ /_ Rotifers_/_~ Other 6.J9p.S:h1l;1,4 Ar~ f . 
. Prophylactic. treatments: .. --'------'------~-'-----

Commen~:_~~_~ _ _'___~~--~~~--~~~ 

, IV. Shipping lrtfor:platlo~ 

Client.,.--:-----':'· . ..!:::£~S:!....*=L=--__ .,___-· # of Organisms: . tfgcD f 

Carrier:_· ____ --,______ Date Shipped: 

BiO]OgiSt ________ %.:..::.....U=· .:"'::~=---.!..~.:::::l .. ··~':":""=:...4.lLl~~: ~t::4._. _. ___ -'--+'>, .. 

"1 - 800- 927 - 1650 
PO Box 1271 • One Lafayette Road· Hampton, NH 03842 • (663) 926-1650 \ ' 

1 

( 



NEW WATER QUALITIES 

STUDY:12551 CLlENT:Metcalf & Eddy SAMPLE: Iron Horse Park DILUENT:N/A 

NEW DISSOLVED OXYGEN (mg/L) NEW pH (SU) 

CONC REP 0 1 234 5 6 7 o 1 2 3 4 5 6 7 

NEW SPECIFIC CONDUCTIVITY (~MHOS/CM) 

CONC 345 7 

LAB A 

-032 A 

DATE: 

TIME: 

INITIALS: 

DAY 0 (START) 

ALK HAR AMM TRC 

Lab OlO 0\\ ~\"l..- (O.O} 

())~ 
.-
03~ (~.tS 032 6 '.» 

033 C;''l o~Y 63'\ ~.~~ 



REPRODUCTION ASSAY 

STUDY # 
12551 

CLIENT: 
Metcalf & Eddy 

2 

SAMPLE: 3 
Iron Horse Park 

LAB 4 

DILUENT: 5 
N/A 

6 

Ceria Data 7 
source: RB ~ 

MHR 0 8 
collected: 
previous pm 0 
test day am j( 

DAY 0 
TIME: t 
FED: 2 

DAY 1 1IzS/l)"4 3 
TIME: , 2.s;. 
FED: -032 4 

DAY 2 Cf loy 5 
TIME: 0 

6 

7 

8 

DAY 4 f /tstff\{ 
TIME: 1410 
FED: 

DAY 5 't /1Jlt /61.( 
TIME:I"3?>r-
FED: 2 

DAY 6 ~ I~ tDl( 
TIME: l"'t;n 

3 

FED: 4 

DAY7' 
-033 

5 
TIME: 
FED: 6 

DAYS 7 
TIME: 
FED: 8 / 

LEGEND: 

+ = LIVE 

- = DEAD 

d' = MALE 

M = MISSING 



Ceriodaphnia dubia CHRONIC REPRODUCTION ASSAY 

OLD WATER QUALITIES 

STUDY:12551 CLIENT: Metcalf & Eddy SAMPLE: Iron Horse Park DILUENT: NIA 

CONC DAY pH DO SIC CONC DAY pH DO SIC INC TEMP INIT 
(SU) (mg/L) (IJMHOS/CM) (SU) (mg/L) (IJMHOS/CM) CC) 

====*===1 



MECD33.TXT 
Title: STUDY 12551: cerio survival 
File: mecds33 Transform: ARC SINE(SQUARE ROOT(Y)) 

D == 0.2467 
W == 0.4049 

shapiro - wilk's Test for Normality 

Critical W = 0.8680 (alpha = 0.01 , N = 20) 
w == 0.9050 (alpha == 0.05 , N == 20) 

Data FAIL normality test (alpha == 0.01). Try another transformation. 

warning The F-test of homogeneity is sensitive to non-normality 
and should not be performed with this data as is. 

Title: STUDY 12551: cerio survival 
File: mecds33 Transform: ARC SINE(SQUARE ROOT(Y)) 

F-Test for Equality of Two variances 

GROUP IDENTIFICATION VARIANCE F 

1 
2 

Lab OOb 
-033 

critical F == 6.5411 (P==O.Ol, 9, 9) 
4.0260 (p==0.05, 9, 9) 

0.0000 
0.0274 99999.0000 

(p-value == 0.0000) 

since F > critical F, REJECT HO: Equal variances (alpha == 0.01). 

NOTE: Thi s, test requ; res posi ti ve vari ances. If one of the vari ances 
is zero, the test will always reject Ho: Equal variances. 

Title: STUDY 12551: cerio survival 
File: mecds33 Transform: ARC SINE(SQUARE ROOT(Y)) 

summary statistics on Transformed Data TABLE 1 of 2 

GRP IDENTIFICATION N 

1 
2 

Lab OOb 10 
-033 10 

Title: STUDY 12551: cerio survival 

MIN 

1.0472 
0.5236 

File: mecds33 Transform: 

MAX 

1.0472 
1.0472 

MEAN 

1.0472 
0.9948 

ARC SINE(SQUARE ROOT(Y)) 

summary statistics on Transformed Data TABLE 2 of 2 

Page 1 



MECD33.TXT 
GRP IDENTIFICATION VARIANCE SD 

---------------- -------------- ----------
1 Lab OOb 0.0000 0.0000 
2 -033 0.0274 0.1656 

Title: STUDY 12551: Cerio Survival 
File: mecds33 Transform: 

SOURCE 

Between 

wi thi n (Error) 

Total 

DF 

1 

18 

19 

ANOVA Table 

SS 

0.0137 

0.2467 

0.2605 

critical F = 8.2854 (alpha = 0.01, df = 1,18) 
= 4.4139 (alpha = 0.05, df = 1,18) 

SEM C.V. % 
---------- ----------

0.0000 0.0000 
0.0524 16.6436 

ARC SINE(SQUARE ROOT(Y)) 

MS 

0.0137 

0.0137 

F 

1.0000 

(p-value = 0.3306) 

since F < critical F FAIL TO REJECT HO: All equal (alpha 0.05) 

Title: STUDY 12551: cerio Survival 
File: mecds33 Transform: ARC SINE(SQUARE ROOT(Y)) 

2 sample t-Test TABLE 1 OF 2 HO: control<Treatment 

TRANSFORMED MEAN CALCULATED IN TRANS SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05 

-------------------- ----------- ------------------ ------
1 Lab OOb 1.0472 1.0000 
2 -033 0.9948 0.9000 1.0000 

Equal Var: t critical value = 1.7341 (1 Tailed, alpha = 0.05, df = 18) 
(p-value = 0.1653) 

GROUP 

1 
2 

IDENTIFICATION 

Lab OOb 
-033 

TRANSFORMED 
MEAN 

1.0472 
0.9948 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS T STAT 0.05 

1.0000 
0.9000 1.0000 

unequal Var: t critical value = 1.8331 (1 Tailed, alpha = 0.05, df = 9) 
(p-value = 0.1717) 

Title: STUDY 12551: Cerio Survival 
File: mecds33 Transform: ARC SINE(SQUARE ROOT(Y)) 

2 sample t-Test TABLE 2 OF 2 HO: Control<Treatment 

Equal variances: 

page 2 



MECD33.TXT 
NUM OF MIN SIG DIFF % OF DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
-------------------- ------- ---------------- ------- ------------

1 Lab OOb 10 
2 -033 10 0.0823 11.0 0.1000 

unequal variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

-------------------- ------- ---------------- ------- ------------
1 Lab OOb 10 
2 -033 10 0.0872 11.6 0.1000 

page 3 
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'.>File:·· ., . . ME . Transform: NO TRANSFORMATION 

.; .... :\, .: 

Chi-Square Test for 'Normality 
-~--------~------------------------------~--------------------~-------------

Actual and Expected Frequencies 

INTERVAL <-1.5 -1.5 to. <-0.5 -0.5 to 0.5 >0.5 to 1.5 
. ", .. - -.- -- ------------- ----------- -----------
'EXPECTED 1.3400 4.8400 7.6400 4.8400 

. OBSERVED 0 8 8 2 

Chi-Square = 5.4116 (p-value = 0.2476) 

Critical Chi-Square 13.277 (alpha 0.01 
9.488 (alpha = 0.05 

df 4) 
df = 4) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: Metcalf & Eddy C dubia Reproduction 

>1.5 
-- ---

1.3400 
2 

File: ME Transform: NO TRANSFORMATION 

Shapiro - wilk's Test for Normality 

D 994.9000 
W -. 0.8660 

Critical W = 0.8680 (alpha 
W 0.9050 (alpha 

0.01 
0.05 

N 
N 

20 ) 
20 ) 

Data FAIL normality test (alpha = 0.01). Try another transformation. 

Warning 

Title: 
File: 

The F-test of homogeneity is sensitive to non-normality 
and should not be performed with this data as is. 

Metcalf & Eddy C dubia Reproduction 
ME Transform: NO TRANSFORMATION 

F-Test for Equality of Two Variances 
----------------------------------------------------------------------------

GROUP IDENTIFICATION 

1 
2 

Critical F = 6.5411 

Lab 
-32 

(P=O.Ol, 9, 9) 

VARIANCE 

24.0000 
86.5444 

F 

3.6060 

(p-value = 0.0696) 

--~--.~--~~~-----
4.0260 (P=0.05, 9, 9) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha = 0.01) . 



Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION 

1 
2 

Lab 
-32 

N 

10 
10 

MIN 

27.0000 
20.0000 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION VARIANCE SD 

NO TRANSFORMATION 

TABLE 1 of 2 

MAX 

41.0000 
54.0000 

MEAN 

32.0000 
30.9000 

NO TRANSFORMATION 

TABLE 2 of 2 

SEM C.V. % 

1 
2 

Lab 
-32 

24.0000 
86.5444 

4.8990 
9.3029 

1.5492 
2.9418 

15.3093 
30.1066 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: 

SOURCE 

Between 

Within (Error) 

Total 

Critical F 

DF 

1 

18 

19 

8.2854 
4.4139 

ANOVA Table 

SS 

6.0500 

994.9000 

1000.9500 

(alpha = 0.01, df 
(alpha = 0.05, df 

NO TRANSFORMATION 
/ 

MS F 

6.0500 0.1095 

55.2722 

(p-value = 0.7446) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha 0.05) 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

2 Sample t-Test 

GROUP IDENTIFICATION 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

Ho: Control<Treatment 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS t STAT 0.05 



1 
2 

Lab 
-32 

32.0000 
30.9000 

32.0000 
30.9000 0.3308 

Equal Var: t critical value = 1.7341 (1 Tailed, alpha = 0.05, df = 18) 
(p-value = 0.3723) 

GROUP IDENTIFICATION 

1 Lab 
2 -32 

TRANSFORMED 
MEAN 

32.0000 
30.9000 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

32.0000 
30.9000 0.3308 

Unequal Var: t critical value = 1.7613 (1 Tailed, alpha = 0.05, df = 14) 
(p-value = 0.3728) 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 10 
2 -32 10 5.7655 18.0 1.1000 

Unequal Variances: 

NUM OF MIN SIG DIFF 9-
0 OF DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 10 
2 -32 10 5.8560 18.3 1.1000 



N/A 

Concentration 

DILUTIONS 

L1ENT: Metcalf & 

TEST: chronic renewal 

( Day: t. 

COMMENTS 



Water Quality 
Station # 

Water Quality 
Station # 

Water Quality 
Station # 

Water Quality Station #1 

DO meter # \ ~ 
DO probe # (0 

pH meter # toYl 
pH probe # '"to 
SIC meter # VSr~Ot} 
SIC probe # V 

Kt:\,;UKU UF METERS USED 

FRESHWATER CHRONIC 

c. dubia & P. promelas 

Water Quality Station #2 COMMENTS 

DO meter # ,~ 

DO probe # bill 
pH meter # 1l)1 
pH probe # 3tr 
SIC meter # ~~:r- ~~ 
SIC probe # .Jr 



STUDY 
12551 

CLIENT 
Metcalf &Eddy 

CONC REP 0 

Pimephales promelas 7 DAY CHRONIC ASSAY 

SAMPLE 
Iron· Horse Park 

NUMBER OF SURVIVORS 

2 3 4 5 6 7 

DILUENT 
N/A 

FISH/BATCH 

OLD DISSOLVED OXYGEN (mg/L) 

2 3 4 5 6 7 



Title: 12551 Metcalf & Eddy P promelas Survival 
File: 12551 Transform: ARC SINE(SQUARE ROOT(Y)) 

D 0.2782 
W 0.9583 

Critical W 
W 

Shapiro - Wilk's Test for Normality 

0.7490 (alpha 
0.8180 (alpha 

0.01 
0.05 

N = 8) 
N 8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: 12551 Metcalf & Eddy P promelas Survival 
File: 12551 Transform~ ARC SINE(SQUARE ROOT(Y)) 

F-Test for Equality of Two Variances 

GROUP IDENTIFICATION 

1 
2 

Critical F = 47.4672 
15.4392 

Lab 
-32 

(P=O.Ol, 3, 3) 
(P=0.05, 3, 3) 

VARIANCE 

0.0066 
0.0861 

F 

12.9679 

(p-value = 0.0636) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha 0.01) . 



Title: 12551 Metcalf & Eddy P promelas Survival 
File: 12551 Transform: ARC SINE(SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 1 of 2 

GRP IDENTIFICATION 

1 
2 

Lab 
-32 

N 

4 
4 

MIN 

1.2490 
0.5796 

MAX 

1.4120 
1.2490 

MEAN 

1.3713 
0.9153 

----------------------------------------------------------------------------. 

Title: 12551 Metcalf & Eddy P promelas Survival 
File: 12551 Transform: ARC SINE(SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD 

1 
2 

Lab 
-32 

0.0066 
0.0861 

0.0815 
0.2934 

Title: 12551 Metcalf & Eddy P promelas Survival 
File: 

SOURCE 

Between 

Within (Error) 

Total 

Critical F 

12551 Transform: 

ANOVA Table 

DF SS 

1 0.4158 

6 0.2782 

7 0.6940 

13.7450 (alpha = 0.01, df = 1,6) 
5.9874 (alpha = 0.05, df = 1,6) 

SEM 

0.0407 
0.1467 

C.V. % 

5.9424 
32.0590 

ARC SINE (SQUARE ROOT(Y)) 

MS F 

0.4158 8.9660 

0.0464 

(p-value = 0.0242) 

Since F > Critical F REJECT Ho: All equal (alpha 0.05) 

Title: 12551 Metcalf & Eddy P promelas Survival 
File: 12551 Transform: ARC SINE(SQUARE ROOT(Y)) 

2 Sample t-Test 

GROUP IDENTIFICATION 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

Ho: Control<Treatment 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS t STAT 0.05 



1 
2 

Lab 
-32 

1.3713 
0.9153 

0.9750 
0.6125 2.9943 * 

Equal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.0121) 

GROUP IDENTIFICATION 

1 Lab 
2 -32 

TRANSFORMED 
MEAN 

1.3713 
0.9153 

MEAN CALCULATED IN 
ORIGINAL UNITS 

------------------
0.9750 
0.6125 

TRANS SIG 
T STAT 0.05 
------

2.9943 * 

Unequal Var: t critical value = 2.3534 (1 Tailed, alpha = 0.05, df = 3) 
(p-value = 0.0290) 

Title: 12551 Metcalf & Eddy P promelas Survival 
File: 12551 Transform: ARC SINE (SQUARE ROOT(Y)) 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -32 4 0.1867 19.4 0.3625 

Unequal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -32 4 0.2410 25.1 0.3625 



Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE ROOT(Y)) 

D 0.1107 
W 0.8689 

Critical W 
W 

Shapiro - Wilk's Test for Normality 

0.7490 (alpha 0.01 
0.8180 (alpha = 0.05 

N 
N 

8) 
8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE ROOT(Y)) 

F-Test for Equality of Two Variances 

GROUP IDENTIFICATION 

1 
2 

Critical F = 47.4672 
15.4392 

Lab 
-33 

(P=O.Ol, 3, 3) 
(P=0.05, 3, 3) 

VARIANCE 

0.0066 
0.0303 

F 

4.5589 

(p-value = 0.2446) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha 0.01) . 



Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE'ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 1 of 2 

GRP IDENTIFICATION 

1 
2 

Lab 
-33 

N 

4 
4 

MIN 

1.2490 
0.9912 

Title: Metcalf & Eddy P promelas Survival 
File: ME ITransform: 

MAX 

1.4120 
1.4120 

MEAN 

1. 3713 
1. 2253 

ARC SINE (SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD 

1 
2 

Lab 
-33 

0.0066 
0.0303 

0.0815 
,0.1740 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: 

SOURCE 

Between 

Within (Error) 

Total 

Critical F 

ANOVA Table 

DF SS 

1 0.0426 

6 0.1107 

7 0.1533 

13.7450 (alpha = 0.01, df = 1,6) 
5.9874 (alpha = 0.05, df = 1,6) 

SEM 

0.0407 
0.0870 

C.V. % 

5.9424 
14.1994 

ARC SINE(SQUARE ROOT(Y)) 

MS F 

0.0426 2.3086 

0.0185 

(p-value = 0.1795) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha 0.05) 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE (SQUARE ROOT(Y)) 

2 Sample t-Test 

GROUP IDENTIFICATION 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

Ho: Control<Treatment 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS t STAT 0.05 



1 
2 

Lab 
-33 

1.3713 
1.2253 

0.9750 
0.8750 1.5194 

Equal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.0897) 

GROUP IDENTIFICATION 

1 Lab 
2 -33 

TRANSFORMED 
MEAN 

1.3713 
1.2253 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS T STAT 0.05 

0.9750 
0.8750 1.5194 

Unequal Var: t critical value = 2.1318 (1 Tailed, alpha = 0.05, df = 4) 
(p-value = 0.1016) 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE ROOT(Y)) 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -33 4 0.1026 10.7 0.1000 

Unequal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -33 4 0.1155 12.0 0.1000 



LARVAL FISH DRY WEIGHTS 
Page 1 of2 

CLIENT: n1j11(1q.t~ ~ rtL TEST END DATE: I~/al /0 11 
"- \ , 

STUDY#: i~S5l SPECIES: . P. r('o"'"f..la..s 

CONC REP TARE WT (g) FISH + FOIL 
(g) 

A b.on17g b.n 13'L'3 

R bo03S;l hn /VI.3ib 
Lab 

h.no90o b.1) j 3<'/1) r. 

D hnn?<I<1 h.n1345 

A hnnt:t.3'1 h.r,/34/ 

B hnoSl9.tr b.()J~5~ 

~03;Z c bnO'1 ttl 0.011101', 

D b.n J04:1 ().oN05 

A i-oJ.nmntO ().ni3 iJo 

B h,n01.;;-o 'C),n l'fiJ<J 

-033 c b.n(lqo I £)J)J31J.. 

0 ~,n tJ'i lb_'" (f').nI320 

A 

B 

C 

D 

A 

B 

C 
.-

D 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B '. 

c· 

D 

DATE: /olJo'l /(J/I.f/m 
TIME: /n3D NI1A / 
INIT: 

'/ .. r/ 



Larval Fish D!)! Wei~hts 
CLIENT: Metcalf & Eddy 
ESI# 12551 
TEST DATE: 
SPECIES: Pimephales promelas 

Conc. Re~. Tare Foil Foil+Fish Net Fish (mg} 
Lab A 0.00978 0.01373 3.950 
Lab B 0.00882 0.01436 5.540 
Lab C 0.00900 0.01345 4.450 
Lab D 0.00949 0.01345 3.960 

32 A 0.00937 0.01341 4.040 
32 B 0.00895 0.01258 3.630 
32 C 0.00914 0.01168 2.540 
32 D 0.01042 0.01405 3.630 

33 A 0.00876 0.01340 4.640 
33 B 0.00950 0.01409 4.590 
33 C 0.00901 0.01312 4.110 
33 D 0.00965 0.01380 4.150 

OayO 
LAB CONTROL GROWTH 0.448 mg 

SURVIVAL 

LAB CONTROL ACCEPTABILITY EVALUATION -

Lab Control Survival >80%: 
Lab Control CV·<20%: 
Lab Control Weight >0.25 mg: 
Lab Control Weight CV <20%: 

Date: 11/09/04 

ASSAY ACCEPTABLE 
ASSAY ACCEPTABLE 
ASSAY ACCEPTABLE 
ASSAY ACCEPTABLE 

Time: 11 :35 AM 

#DayO mg Day 0 #Day7 mg Day 7 
10 0.395 9 0.439 
10 0.554 10 0.554 
10 0.445 10 0.445 
10 0.396 10 0.396 

10 0.404 
10 0.363 
10 0.254 
8 0.454 

10 0.464 
10 0.459 
10 0.411 
10 0.415 

Oay7 
0.458 

97.5% 

(PA Projects Only) 

(PA Projects Only) 

Initials: bb 

Page 2 of2 



Title: 12551 Metcalf & Eddy P promelas Growth 
File: 

D 0.0385 
W 0.9662 

Critical W 
W 

12551 Transform: 

Shapiro - Wilk's Test for Normality 

0.7490 {alpha 
0.8180 (alpha 

0.01 
0.05 

N 
N 

8) 
8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: 12551 Metcalf & Eddy P promelas Growth 
File: 12551 Transform: 

GROUP 

1 
2 

F-Test for Equality of Two Variances 

IDENTIFICATION 

Lab 
-32 

VARIANCE 

0.0056 
0.0072 

NO TRANSFORMATION 

NO TRANSFORMATION 

F 

1.2956 

(p-value = 0.8365) 
Critical F = 47.4672 

15.4392 
(P=O.Ol, 3, 3) 
(P=0.05, 3, 3) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha 0.01) . 



Title: 
File: 

Title: 
File: 

GRP 

12551 Metcalf & Eddy P promelas Growth 
12551 Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION 

1 
2 

Lab 
-32 

N 

4 
4 

MIN 

0.3950 
0.2540 

12551 Metcalf & Eddy P promelas' Growth 
12551 Transform: 

Summary Statistics on Data 

A 

IDENTIFICATION VARIANCE SD 

NO TRANSFORMATION 

TABLE 1 of 2 

MAX 

0.5540 
0.4540 

MEAN 

0.4475 
0.3688 

NO TRANSFORMATION 

TABLE 2 of 2 

SEM C.V. % 
---------------- -------------- ---------- ---------- ----------

1 Lab 0.0056 0.0747 
2 -32 0.0072 0.0851 

Title: 12551 Metcalf & Eddy P promelas Growth 
File: 

SOURCE 

Between 

Within (Error) 

Total 

Critical F 

12551 Transform: 

ANOVA Table 

DF SS 

1 0.0124 

6 0.0385 

7 0.0509 

13.7450 (alpha = 0.01, df = 1,6) 
5.9874 (alpha ,= 0.05, df = 1,6) 

0.0374 16.7011 
0.0425 23.0698 

NO TRANSFORMATION 

MS F 

0.0124 1.9346 

0.0064 

(p-value = 0.2136) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha 0.05) 

Title: 12551 Metcalf & Eddy P promelas Growth 
File: 12551 Transform: 

2 Sample t-Test TABLE 1 OF 2 

NO TRANSFORMATION 

Ho: Control<Treatment 

TRANSFORMED 
MEAN 

MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION ORIGINAL UNITS t STAT 0.05 



1 
2 

Lab 
-32 

0.4475 
0.3688 

0.4475 
0.3688 1.3909 

Equal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.1068) 

GROUP IDENTIFICATION 

1 Lab 
2 -32 

TRANSFORMED 
MEAN 

0.4475 
0.3688 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

0.4475 
0.3688 1.3909 

Unequal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.1068) 

Title: 12551 Metcalf & Eddy P promelasGrowth 
File: 12551 Transform: 

2 Sample t-Test TABLE 2 OF 2 

Equal Variances: 

NUM OF MIN SIG DIFF 
GROUP IDENTIFICATION REPS ( IN ORIG. UNITS) 
- - - -- -------------------- ------- ----------------

1 Lab 4 
2 -32 4 0.1100 

Unequal Variances: 

NUM OF MIN SIG DIFF 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) 
- - - -- -------------------- ------- ----------------

1 Lab 4 
2 -32 4 0.1100 

NO TRANSFORMATION 

Ho: Control<Treatment 

~ 
0 OF DIFFERENCE 

CONTROL FROM CONTROL 
------- ------------

24.6 0.0788 

~ 
0 OF DIFFERENCE 

CONTROL FROM CONTROL 
------- ------------

24.6 0.0788 



Title: Metcalf & Eddy P promelas growth 
File: 

D 0.0191 
W 0.8897 

Critical W 
W 

ME Transform: 

Shapiro - wilk's Test for Normality 

0.7490 (alpha 
0.8180 (alpha 

0.01 
0.05 

N 
N 

8) 
8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: 
File: 

Metcalf & Eddy P promelas growth 

GROUP 

1 
2 

ME Transform: 

F-Test for Equality of Two Variances 

IDENTIFICATION 

Lab 
-33 

VARIANCE 

0.0056 
0.0008 

NO TRANSFORMATION 

NO TRANSFORMATION 

F 

7.0623 

(p-value = 0.1427) 
Critical F = 47.4672 

15.4392 
(P=O.Ol, 3, 3) 
(P=0.05, 3, 3) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha 0.01) . 



Title: Metcalf & Eddy P promelas growth 
File: ME Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION 

1 
2 

Lab 
-33 

N 

4 
4 

MIN 

0.3950 
0.4110 

Title: Metcalf & Eddy P promelas growth 
File: ME Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION 

1 
2 

Lab 
-33 

VARIANCE 

0.0056 
0.0008 

SD 

0.0747 
0.0281 

Title: Metcalf & Eddy P promelas growth 
File: ME Transform: 

ANOVA Table 

SOURCE DF SS 

Between 1 0.0002 

Within (Error) 6 0.0191 

Total 7 0.0193 

NO TRANSFORMATION 

TABLE 1 of 2 

MAX MEAN 

0.5540 
0.4640 

0.4475 
0.4373 

NO TRANSFORMATION 

TABLE 2 of 2 

SEM 

0.0374 
0.0141 

C.V. % 

16.7011 
6.4318 

NO TRANSFORMATION 

MS F 

0.0002 0.0659 

0.0032 

(p-value = 0.8060) 

Critical F 13.7450 (alpha = 0.01, df = 1,6) 
5.9874 (alpha = 0.05, df = 1,6) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha o .05) 

Title: Metcalf & Eddy P promelas growth 
File: ME Transform: NO TRANSFORMATION 

2 Sample t-Test 

GROUP IDENTIFICATION 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

Ho: Control<Treatment 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS t STAT 0.05 

= 



1 
2 

Lab 
-33 

0.4475 
0.4373 

0.4475 
0.4373 0.2567 

Equal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.4030) 

GROUP IDENTIFICATION 

1 Lab 
2 -33 

TRANSFORMED 
MEAN 

0.4475 
0.4373 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

0.4475 
0.4373 0.2567 

Unequal Var: t critical value = 2.1318 (1 Tailed, alpha = 0.05, df = 4) 
(p-value = 0.4050) 

Title: Metcalf & Eddy P promelas growth 
File: ME Transform: NO TRANSFORMATION 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -33 4 0.0776 17.3 0.0102 

Unequal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL· FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -33 4 0.0851 19.0 0.0102 



1300 Blue Spruce Drive, Suite C 
Fort Collins, Colorado 80524 

ORGANISM mSTORY 

DATE: 9123/04 

SPECIES: Pimephales promelas 

AGE: N/A 

LIFE STAGE: Embryo 

HATCH DATE: 9123/04 

BEGAN FEEDING: N/A 

FOOD: N/A 

Water Chemistry Record: Current 

TEMPERA TIJRE: 

SALINITY/CONPUCTIVITY: 

TOTAL HARDNESS (as CaC03): 124 mgll 

TOTAL ALKALINITY (as CaC03): 75 mg/I 

pH: 7.75 

Comments: 

Toll Free: 800/331-5916 
Tel: 970/484-5091 Fax:970/484-2514 

Range 

Aquatic BioSystems, Inc • Quality Research Organisms 



NEW WATER QUALITIES 

STUDY:12551 CLlENT:Metcalf & Eddy SAMPLE: Iron Horse Park DILUENT:N/A 

NEW DISSOLVED OXYGEN (mg/L) NEWpH (SU) 

CONC REP 0 1 23456 7 o 1 2 3 4 5 6 7 

NEW SPECIFIC CONDUCTIVITY (J.lMHOS/CM) 

CONC REP 0 1 6 7 

LAB A 

DATE: 

TIME: 

INITIALS: 

DAY 0 (START) 

ALK HAR AMM TRC 

Lab 0(") Ct'-{ Ol~ <",OS 
040 {?til b~l.. o'+~ .eD·.S 



STUDY # 
12551 

CLIENT: 
Metcalf & Eddy 

SAMPLE: 
Iron Horse Park 

DILUENT: 
N/A 

Cerio Data 

" source: RB 
MHR 0 

collected: 
previous pm 0 
test day am ')(' 

DAY 0 if 11{0'"\ 
TIME: I 5 
FED: 

DAY 1 't 1.'2-~/oy 
TIME: ,~ 
FED: 

{ ct.( 

DAY 3 , /l'& I 0'1 
TIME: f" 
FE 

DAY 4 "l/2..ct I G'I 
TIME: 
FED: 

DAY? 
TIME: ;140 . 
FED: C;;w 

DAY 8 
TIME: 
FED: 

LEGEND: 

+ = LIVE 

- = DEAD 

d' = MALE 

M= MISSING 

dubia CHRONIC REPRODUCTION ASSAY 

DAY A B C D 

2 

3 

LAB 4 

5 

6 \4 

? f-
8 

53r 

2 

3 

-040 4 

5 

6 

? 



MECD40.TXT 
Title: STUDY 12551: cerio survival 
File: mecds3 Transform: ARC SINE(SQUARE ROOT(Y)) 

D = 0.5757 
w = 0.7258 

shapiro - wilk's Test for Normality 

Critical W 0.8680 (alpha = 0.01 , N = 20) 
w = 0.9050 (alpha = 0.05 , N = 20) 

Data FAIL normality test (alpha = 0.01). Try another transformation. 

warning - The F-test of homogeneity is sensitive to non-normality 
and should not be performed with this data as is. 

Title: STUDY 12551: cerio survival 
File: mecds3 Transform: ARC SINE(SQUARE ROOT(Y)) 

F-Test for Equality of Two variances 

GROUP IDENTIFICATION VARIANCE F 

1 
2 

critical F = 6.5411 
4.0260 

Lab OOc 
-040 

(P=0.01, 9, 9) 
(P=0.05, 9, 9) 

0.0000 
0.0640 99999.0000 

(p-value = 0.0000) 

since F > Critical F, REJECT Ho: Equal variances (alpha = 0.01). 

NOTE: This test requires posltlve variances. If one of the variances 
is zero, the test will always reject Ho: Equal variances. 

Title: STUDY 12551: cerio survival 
File: mecds3 Transform: ARC SINE(SQUARE ROOT(Y)) 

summary statistics on Transformed Data TABLE 1 of 2 

GRP IDENTIFICATION N 

1 
2 

Lab OOc 10 
-040 10 

Title: STUDY 12551: cerio survival 

MIN 

1.0472 
0.5236 

File: mecds3 Transform: 

MAX 

1.0472 
1. 0472 

MEAN 

1.0472 
0.8901 

ARC SINE(SQUARE ROOT(Y)) 

summary statistics on Transformed Data TABLE 2 of 2 

page 1 r 
I 



MECD40.TXT 
GRP IDENTIFICATION VARIANCE SD 

---------------- -------------- ----------
1 Lab OOc 0.0000 0.0000 
2 -040 0.0640 0.2529 

Title: STUDY 12551: cerio survival 
File: mecds3 Transform: 

SOURCE 

Between 

within (Error) 

Total 

DF 

1 

18 

19 

ANOVA Table 

SS 

0.1234 

0.5757 

0.6991 

critical F = 8.2854 (alpha = 0.01, df = 1,18) 
= 4.4139 (alpha = 0.05, df = 1,18) 

SEM C.V. % 
---------- ----------

0.0000 0.0000 
0.0800 28.4146 

ARC SINE(SQUARE ROOT(Y)) 

MS 

0.1234 

0.0320 

F 

3.8571 

(p-value = 0.0652) 

since F < critical F FAIL TO REJECT HO: All equal (alpha = 0.05) 

Title: STUDY 12551: Cerio Survival 
File: mecds3 Transform: ARC SINE(SQUARE ROOT(Y)) 

2 sample t-Test TABLE 1 OF 2 

TRANSFORMED 
GROUP IDENTIFICATION MEAN 

-------------------- -----------
1 Lab OOc 1.0472 
2 -040 0.8901 

Equal var: t critical value = 1.7341 

GROUP 

1 
2 

IDENTIFICATION 

Lab OOc 
-040 

TRANSFORMED 
MEAN 

1.0472 
0.8901 

unequal var: t critical value = 1.8331 

Title: STUDY 12551: cerio Survival 

HO: Control<Treatment 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS t STAT 0.05 

------------------ ------
1.0000 
0.7000 1.9640 * 

(1 Tailed, alpha = 0.05, df = 18) 
(p-value = 0.0326) 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS T STAT 0.05 

1.0000 
0.7000 1. 9640 * 

(1 Tailed, alpha = 0.05, df = 9) 
(p-value = 0.0406) 

File: mecds3 Transform: ARC SINE(SQUARE ROOT(Y)) 

2 sample t-Test TABLE 2 OF 2 HO: Control<Treatment 

Equal variances: 

Page 2 



MECD40.TXT 
NUM OF MIN SIG DIFF % OF DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
-------------------- ------- ---------------- ------- ------------

1 Lab OOc 10 
2 -040 10 0.1281 17.1 0.3000 

unequal variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

-------------------- ------- ---------------- ------- ------------
1 Lab OOc 10 
2 -040 10 0.1358 18.1 0.3000 

Page 3 



Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

Chi-Square Test for Normality 
------------------------~-----------------------7----------~~~~---~-~---~ 

INTERVAL 

EXPECTED 
OBSERVED 

<-1.5 

1. 3400 
o 

Actual and Expected Frequencies 

-1.5 to <-0.5 

4.8400 
7 

-0,5 to 0.5 

7.6400 
9 

>0.5 to 1.5 

4.8400 
2 

Chi-Square = 4.5376 (p-value = 0.3381) 

Critical Chi~Square 13.277 (alpha 
9.488 (alpha 

0.01 
0.05 

df 4) 
df = 4) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: Metcalf & Eddy C dubia Reproduction 

>1.5 

1.3400 
2 

File: ME Transform: NO TRANSFORMATION 

D 1240.5000 
W 0.9095 

Critical W 
W 

Shapiro - Wilk's Test for Normality 

0.8680 (alpha 
0.9050 (alpha 

0.01 , N 
0.05 ,; N 

20) 
20 ) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

F-Test for Equality of Two Variances 

GROUP IDENTIFICATION VARIANCE F 
- - - -- -------------- ------------ ---------

1 Lab 59.3444 
2 -040 78.4889 1.3226 

(p-value = 0.6838) 
Critical F = 6.5411 

4.0260 
,. .:,", 

(P=O.Ol, 9, 9) 
(P=0.05, 9, 9) 

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

Since F <= Critical F, FAIL TO REJECT Ho: Equal Varianr.p.R (.::11 ....... h", _ () (\1 \ 



Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION 

1 
2 

Lab 
-040 

N 

10 
10 

MIN 

24.0000 
13.0000 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION VARIANCE SD 

NO TRANSFORMATION 

TABLE 1 of 2 

MAX 

50.0000 
43.0000 

MEAN 

33.7000 
23.6000 

NO TRANSFORMATION 

TABLE 2 of 2 

SEM C.V. % 

1 
2 

Lab 
-040 

59.3444 
78.4889 

7.7035 
8.8594· 

2.4361 
2.8016 

22.8592 
37.5398 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: 

SOURCE 

Between 

Within (Error) 

Total 

Critical F 

ANOVA Table 

DF SS 

1 510.0500 

18 1240.5000 

19 1750.5500 

8.2854 (alpha = 0.01, df = 1,18) 
4.4139 (alpha = 0.05, df = 1,18) 

NO TRANSFORMATION 

MS F 

510.0500 7.4010 

68.9167 

(p-value = 0.0140) 

Since F > Critical F REJECT Ho: All equal (alpha 0.05) 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

2 Sample t-Test 

GROUP IDENTIFICATION 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

Ho: Control<Treatment 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS t STAT 0.05 



1 
2 

Lab 
-040 

33.7000 
23.6000 

33.7000 
23.6000 2.7205 * 

Equal Var: t critical value = 1.7341 (1 Tailed, alpha = 0.05, df = 18) 
(p-value = 0.0070) 

GROUP 

1 
2 

IDENTIFICATION 

Lab 
-040 

TRANSFORMED 
MEAN 

33.7000 
23.6000 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

33.7000 
23.6000 2.7205 * 

Unequal Var: t critical value = 1.7341 (1 Tailed, alpha = 0.05, df = 18) 
(p-value = 0.0070) 

Title: Metcalf & Eddy C dubia Reproduction 
File: ME Transform: NO TRANSFORMATION 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 10 
2 -040 10 6.4379 19.1 10.1000 

Unequal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 10 
2 -040 10 6.4379 19.1 10.1000 



Ceriodaphnia dubia CHRONIC REPRODUCTION ASSAY 

OLD WATER QUALITIES 

STUDY:12551 CLIENT: Metcalf & Eddy SAMPLE: Iron Horse Park DILUENT: NIA 

CONC DAY pH DO SIC CONC DAY pH DO SIC INC TEMP INIT 
(SU) (mg/L) (IJMHOS/CM) (SU) (mg/L) (IJMHOS/CM) (0C) 

===~=I 



DILUTIONS 

LlENT: Metcalf & 

TEST: chronic renewal 

Diluent:N/A 

Concentration 

COMMENTS 

S~lmnlA Vol Final Vol Vol Final Vol. 

I-

I 



Water Quality 
Station # 

Water Quality 
Station # 

Water Quality 
Station # 

Water Quality Station #1 

DO meter # lY' 
DO probe # to 
pH meter # (DCfl 

pH probe # L{o 
SIC meter # t{ ')t'3{$ 
SIC probe # it-

RECORD OF METERS USED 

FRESHWATER CHRONIC 

C. dubia & P. promelas 

Water Quality Station #2 COMMENTS 

DO meter # If( ~ L(ie_d Do -vI<\.d-ef 

DO probe # €? 
pH meter # it>! 
pH probe # 3c( 
SIC meter # Y.: ;r. '30 f) 
SIC probe # L--

rg 
J~J 



STUDY 
12551 

CONC REP 

CLIENT 
Metcalf &Eddy 

o 

Pimephales promelas 7 DAY CHRONIC ASSAY 

SAMPLE 
Iron Horse Park 

NUMBER OF SURVIVORS 

2 3 4 5 6 7 

DILUENT 
N/A 

FISH/BATCH 

OLD DISSOLVED OXYGEN (mg/L) 

2 3 4 5 6 7 



Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE ROOT(Y)) 

D 0.1384 
W 0.8910 

Critical W 
W 

Shapiro - Wilk's Test for Normality 

0.7490 (alpha 
0.8180 (alpha 

0.01 
0.05 

N 8) 
N = 8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE ROOT(Y)) 

F-Test for Equality of Two Variances 

GROUP IDENTIFICATION 

1 
2 

Critic~l F ~ 47.4672 
15.4392 

Lab 
-40 

(P=O.Ol, 3, 3) 
(P=0.05, 3, 3) 

VARIANCE 

0.0000 
0.0461 

F 

99999.0000 

(p-value = 0.0000) 

Since F > Critical F, REJECT Ho: Equal Variances (alpha 0.01) . 

NOTE: This test requires positive variances. If one of the variances 
is zero, the test will always reject Ho: Equal Variances. 



Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 1 of 2 
______________________________________ 1 _____________________________________ _ 

GRP IDENTIFICATION 

1 
2 

Lab 
-40 

N 

4 
4 

MIN 

1.4120 
0.9912 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: 

MAX 

1.4120 
1. 4120 

MEAN 

1.4120 
1;2306 

ARC SINE(SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD 

1 
2 

Lab 
-40 

0.0000 
0.0461 

0.0000 
0.2148 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: 

SOURCE 

Between 

Within (Error) 

Total 

Critical F 

ANOVA Table 

DF SS 

1 0.0658 

6 0.1384 

7 0.2042 

13.7450 (alpha = 0.01, df = 1,6) 
5.9874 (alpha = 0.05, df = 1,6) 

SEM 

0.0000 
0.1074 

C.V. % 

0.0000 
17.4540 

ARC SINE(SQUARE ROOT(Y)) 

MS F 

0.0658 2.8542 

0.0231 

(p-value = 0.1421) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05) 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE ROOT(Y)) 

2 Sample t-Test 

GROUP IDENTIFICATION 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

Ho: Control<Treatment 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS t STAT 0.05 r 



1 
2 

Lab 
-40 

l. 4120 
1.23·06 

1.0000 
0.8750 1.6894 

Equal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.0710) 

GROUP IDENTIFICATION 

1 Lab 
2 -40 

TRANSFORMED 
MEAN 

l. 4120 
l.2306 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS T STAT 0.05 

1.0000 
0.8750 1.6894 

Unequal Var: t critical value = 2.3534 (1 Tailed, alpha = 0.05, df = 3) 
(p-value = 0.0949) 

Title: Metcalf & Eddy P promelas Survival 
File: ME Transform: ARC SINE(SQUARE ROOT(Y)) 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -40 4 0.1041 10.7 0.1250 

Unequal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Lab 4 
2 -40 4 0.1350 13.8 0.1250 



LARVAL FISH DRY WEIGHTS 
Page 1 of2 

CLIENT: /fJ.d!'lZ#.tF' . r Bf/P'./ TEST END DATE: !(l/oZ/cJ9 
STUDY#: /2S~/ SPECIES:? Plb;P?fl,#.S 

CONC REP TARE WT (g) FISH + FOIL 
(g) 

A 0.00980 h,O/5:J.t2 

R (). ()i () set b.nit\~Yl 
Lab 6·0;/9/ b.ol..b'11 r. 

D 0.0113'-1 b.oiShq 

A O. ()OCJ36 b.ol4b I 

-OtJO B O,OJ064 b.o 1_'5':J. 3 

c ia,OIIf51 'j.t? Jl"70;) 

D 0,OJJ20 'j,o/5'1b 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

DATE: 10/C'2--/V'if /o(q lot.{ 

TIME: IllS jt/"n 

INIT: Ci/ ~ 



CLIENT: Metcalf & Eddy 
ESI# 12551 

TEST DATE: 

SPECIES: Pimephales promelas 

Conc. Rep. Tare Foil Foil+Fish ~et Fish (mg #DayO mg Day 0 #Day7 mg Day 7 
Lab A 0.00980 0.01526 5.460 10 0.546 10 0.546 1 1 
Lab S 0.01059 0.01507 4.480 10 0.448 10 0.448 1 1 
Lab C 0.01191 0.01691 5.000 10 0.500 10 0.500 1 1 
Lab D 0.01134 0.01569 4.350 10 0.435 10 0.435 1 1 

-40 A 0.00936 0.01461 5.250 10 0.525 
-40 S 0.01064 0.01523 4.590 10 0.459 ~i~f) 
-40 C 0.01181 0.01702 5.210 10 0.521 
-40 D 0.01120 0.01576 4.560 10 0.456 

Day 0 Day 7 
LAB CONTROL GROWTH 0.482 mg 0.482 

SURVIVAL 100.0% 

Date: 10/13/04 Time: 02:34 PM Initials: SS 



1300 Blue Spruce Drive, Suite C 
Fort Collins, Colorado 80524 

ORGANISM HISTORY 

DATE: 9/24/04 

SPECIES: Pimephales promelas 

AGE: N/A 

LIFE STAGE: Embryo 

HATCH DATE: 9/24/04 

BEGAN FEEDING: N/A 

FOOD: N/A 

Water Chemistry Record: Current 

Toll Free: 800/331-5916 
Tel: 970/484-5091 Fax:970/484-2514 

Range 

TEMYERATImE: ____ ~2~3~oC~ ________________________ __ 

SALINITY/CONDUCTNITY: 

TOTAL HARDNESS (as CaC03): 124 mg/l 

TOTAL ALKALINITY (as CaC03): 75 mg/I 

pH: 7.75 

Comments: 

~D '1' S ' .I.'acllty upervzsor 

Aquatic BioSystems, Inc • Quality Research Organisms 



MECDOl.TXT 
Title: STUDY 12551: Daphni Reporduction vs SW-RF-Ol 
File: mecdrl Transform: 

D = 1824.1000 
W = 0.9842 

shapiro - wilk's Test for Normality 

critical W = 0.8680 (alpha = 0.01 , N = 20) 
W = 0.9050 (alpha = 0.05 , N = 20) 

Data PASS normality test (alpha = 0.01). continue analysis. 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-Ol 
File: mecdrl Transform: 

GROUP 

1 
2 

F-Test for Equality of Two variances 

IDENTI FICA TION 

SW-RF-Ol 
SW-BM-Ol 

VARIANCE 

76.8444 
125.8333 

NO TRANSFORMATION 

NO TRANSFORMATION 

F 

1. 6375 

(p-value = 0.4740) 
critical F = 6.5411 

4.0260 
(P=O.OI, 9, 9) 
(P=0.05, 9, 9) 

since F <= critical F, FAIL TO REJECT Ho: Equal variances (alpha = 0.01). 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-Ol 
File: mecdrl Transform: 

summary Statistics on Data 

GRP IDENTIFICATION N 

1 
2 

SW-RF-Ol 10 
SW-BM-Ol 10 

MIN 

13.0000 
0.0000 

NO TRANSFORMATION 

TABLE 1 of 2 

MAX 

42.0000 
37.0000 

MEAN 

23.8000 
22.5000 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-Ol 
File: mecdrl Transform: NO TRANSFORMATION 

summary Statistics on Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V. % 

1 
2 

SW-RF-Ol 
SW-BM-Ol 

76.8444 
125.8333 

8.7661 
11. 2175 

page 1 

2.7721 
3.5473 

36.8323 
49.8558 



MECD01.TXT 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-01 
File: mecdr1 Transform: NO TRANSFORMATION 

SOURCE 

Between 

Within (Error) 

Total 

DF 

1 

18 

19 

ANOVA Table 

SS 

8.4500 

1824.1000 

1832.5500 

MS 

8.4500 

101. 3389 

F 

0.0834 

(p-value = 0.7761) 

Critical F = 8.2854 (alpha = 0.01, df = 1,18) 
= 4.4139 (alpha = 0.05, df = 1,18) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05) 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-01 
File: mecdr1 Transform: NO TRANSFORMATION 

2 sample t-Test TABLE 1 OF 2 

TRANSFORMED 
GROUP IDENTIFICATION MEAN 

-------------------- -----------
1 SW-RF-01 23.8000 
2 SW-BM-01 22.5000 

Equal var: t critical value = 1.7341 

GROUP 

1 
2 

IDENTIFICATION 

SW-RF-01 
SW-BM-01 

TRANSFORMED 
MEAN 

23.8000 
22.5000 

unequal var: t critical value = 1.7396 

Ho: Control<Treatment 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS t STAT 0.05 

------------------ ------
23.8000 
22.5000 0.2888 

(1 Tailed, alpha = 0.05, df = 18) 
(p-value = 0.3880) 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

23.8000 
22.5000 0.2888 

(1 Tailed, alpha = 0.05, df = 17) 
(p-value = 0.3881) 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-01 
File: mecdr1 Transform: NO TRANSFORMATION 

2 sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

-------------------- ------- ---------------- ------- ------------
1 SW-RF-01 10 
2 SW-BM-01 10 7.8067 32.8 1.3000 

page 2 



MECD01.TXT 

unequal variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

-------------------- ------- ---------------- ------- ------------
1 SW-RF-01 10 
2 SW-BM-01 10 7.8317 32.9 1.3000 

page 3 



MECD02.TXT 
Title: STUDY 12551: Daphni Reporduction vs SW-RF-01 
File: mecdr2 Transform: 

D = 1290.5000 
W = 0.9671 

shapiro - wilk's Test for Normality 

Critical W = 0.8680 (alpha = 0.01 , N = 20) 
W = 0.9050 (alpha = 0.05 , N = 20) 

Data PASS normality test (alpha = 0.01). continue analysis. 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-01 
File: mecdr2 Transform: 

GROUP 

1 
2 

F-Test for Equality of Two variances 

IDENTIFICATION 

SW-RF-01 
sW-RP-01 

VARIANCE 

76.8444 
66.5444 

NO TRANSFORMATION 

NO TRANSFORMATION 

F 

1.1548 

(p-value = 0.8338) 
critical F = 6.5411 

4.0260 
(P=O.Ol, 9, 9) 
(P=0.05, 9, 9) 

since F <= Critical F, FAIL TO REJECT HO: Equal variances (alpha = 0.01). 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-01 
File: mecdr2 Transform: 

Summary statistics on Data 

GRP IDENTIFICATION N 

1 
2 

SW-RF-01 10 
SW-RP-01 10 

MIN 

13.0000 
9.0000 

NO TRANSFORMATION 

TABLE 1 of 2 

MAX 

42.0000 
33.0000 

MEAN 

23.8000 
21.9000 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-01 
File: mecdr2 Transform: 

Summary statistics on Data 

GRP IDENTIFICATION 

1 
2 

SW-RF-01 
SW-RP-01 

VARIANCE 

76.8444 
66.5444 

SD 

8.7661 
8.1575 

page 1 

NO TRANSFORMATION 

TABLE 2 of 2 

SEM 

2.7721 
2.5796 

c.v. % 

36.8323 
37.2488 



MECD02.TXT 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-01 
File: mecdr2 Transform: 

SOURCE 

Between 

Within (Error) 

Total 

DF 

1 

18 

19 

ANOVA Table 

SS 

18.0500 

1290.5000 

1308.5500 

NO TRANSFORMATION 

MS 

18.0500 

71. 6944 

F 

0.2518 

(p-value = 0.6219) 

critical F = 8.2854 (alpha = 0.01, df = 1,18) 
= 4.4139 (alpha = 0.05, df = 1,18) 

Since F < Critical F FAIL TO REJECT HO: All equal (alpha = 0.05) 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-01 
File: mecdr2 Transform: NO TRANSFORMATION 

2 sample t-Test TABLE 1 OF 2 HO: Control<Treatment 

TRANSFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05 

-------------------- ----------- ------------------ ------
1 SW-RF-01 23.8000 23.8000 
2 SW-RP-01 21. 9000 21.9000 0.5018 

Equal Var: t critical value = 1.7341 (1 Tailed, alpha = 0.05, df = 18) 
(p-value = 0.3110) 

GROUP 

1 
2 

IDENTIFICATION 

SW-RF-01 
SW-RP-01 

TRANSFORMED 
MEAN 

23.8000 
21. 9000 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

23.8000 
21. 9000 0.5018 

unequal Var: t critical value = 1.7341 (1 Tailed, alpha = 0.05, df = 18) 
(p-value = 0.3110) 

Title: STUDY 12551: Daphni Reporduction vs SW-RF-01 
File: mecdr2 Transform: NO TRANSFORMATION 

2 sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

-------------------- ------- ---------------- ------- ------------
1 SW-RF-01 10 
2 SW-RP-01 10 6.5663 27.6 1.9000 

Page 2 



MECD02.TXT 

unequal variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

-------------------- ------- ---------------- ------- ------------
1 SW-RF-01 10 
2 sW-RP-01 10 6.5663 27.6 1.9000 

page 3 



Title: STUDY 12551: Pimephales Survival vs RF-01 
File: mepp3 Transform: ARC SINE (SQUARE ROOT (Y) ) 

D 0.3967 
W 0.9284 

Critical W 
W 

Shapiro - Wilk's Test for Normality 

0.7490 (alpha 
0.8180 (alpha 

0.01 
0.05 

N 
N 

8) 
8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: STUDY 12551: Pimephales Survivalvs RF-01 
File: mepp3 Transform: ARC SINE(SQUARE ROOT(Y)) 

F-Test for Equality of Two Variapces 

GROUP IDENTIFICATION 

1 
2 

Critical F = 47.4672 
15.4392 

SW-RF-01 
SW-MC-01 

(P=O.Ol, 3, 3) 
(P=0.05, 3, 3) 

VARIANCE 

0.0461 
0.0861 

F 

1.8665 

(p-value = 0.6211) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha 0.01) . 



Title: 
File: 

Title: 
File: 

STUDY 12551: Pimephales Survival vs RF-01 
mepp3 Transform: ARC S.INE (SQUARE ROOT (Y) ) 

Summary Statistics on Transformed Data TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 

1 
2 

SW-RF-01 
SW-MC-01 

4 
4 

0.9912 
0.5796 

1.4120 
1.2490 

1.2306 
0.9153 

STUDY 12551: Pimephales Survival vs RF-01 
mepp3 Transform: ARC SINE(SQUARE ROOT(Y)) 

Summary Statistics on Transformed Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V. % 

1 
2 

SW-RF-01 
SW-MC-01 

0.0461 
0.0861 

0.2148 
0.2934 

Title: STUDY 12551: Pimephales Survival vs RF-01 
File: 

SOURCE 

Between 

Within (Error) 

Total 

Critical F 

mepp3 Transform: 

ANOVA Table 

DF SS 

1 0.1988 

6 0.3967 

7 0.5955 

13.7450 (alpha = 0.01, df = 1,6) 
5.9874 (alpha = 0.05, df = 1,6) 

0.1074 
0.1467 

17.4540 
32.0590 

ARC SINE (SQUARE ROOT(Y)) 

MS F 

0.1988 3.0064 

0.0661 

(p-value = 0.1336) 

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha 0.05) 

Title: 
File: 

GROUP 

STUDY 12551: Pimephales Survival vs RF-01 
mepp3 Transform: ARC SINE(SQUARE ROOT(Y)) 

2 Sample t-Test 

IDENTIFICATION 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

Ho: Control<Treatment 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS t STAT 0.05 



1 
2 

SW-RF-01 
SW-MC-01 

1.2306 
0.9153 

0.8750 
0.6125 1.7339 

Equal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.0668) 

GROUP IDENTIFICATION 

1 SW-RF-01 
2 SW-MC-01 

TRANSFORMED 
MEAN 

1.2306 
0.9153 

MEAN CALCULATED IN TRANS SIG 
ORIGINAL UNITS T STAT 0.05 

0.8750 
0.6125 1.7339 

Unequal Var: t critical value = 2.0150 (1 Tailed, alpha = 0.05, df = 5) 
(p-value = 0.0717) 

Title: STUDY 12551: Pimephales Survival vs RF-01 
File: mepp3 Transform: ARC SINE(SQUARE ROOT(Y)) 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF g.. 
0 OF DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 SW-RF-01 4 
2 SW-MC-01 4 0.2973 33.5 0.2625 

Unequal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 SW-RF-01 4 
2 SW-MC-01 4 0.3102 34.9 0.2625 



Title: STUDY 12551: Pimephasel promelas Growth vs RF-01 
File: 

D 0.0260 
W 0.9425 

Critical W 
W 

mepp5 . Transform: 

Shapiro - Wilk's Test for Normality 

0.7490 (alpha 
0.8180 (alpha 

0.01 
0.05 

N 
N 

8) 
8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: 
File: 

STUDY 12551: Pimephasel promelas Growth vs RF-01 

GROUP 

1 
2 

mepp5 Transform: 

F-Test for Equality of Two Variances 

IDENTIFICATION 

SW-RF-01 
SW-MC-01 

VARIANCE 

0.0014 
0.0072 

NO TRANSFORMATION 

NO TRANSFORMATION 

F 

5.0458 

(p-value = 0.2167) 
Critical F = 47.4672 

15.4392 
(P=O.Ol, 3, 3) 
(P=0.05, 3,3) 

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha 0.01) . 



Title: 
File: 

Title: 
File: 

STUDY 12551: Pimephasel promelas Growth vs RF-01 
mepp5 Transform: 

Summary Statistics on Data 

GRP IDENTIFICATION 

1 
2 

SW-RF-01 
SW-MC-01 

N 

4 
4 

MIN 

0.4560 
0.2540 

NO .TRANSFORMATION 

TABLE 1 of 2 

MAX 

0.5250 
0.4540 

MEAN 

0.4902 
0.3688 

STUDY 12551: Pimephasel promelas Growth vs RF-01 
mepp5 Transform: NO TRANSFORMATION 

Summary Statistics on Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V. % 

1 
2 

Title: 
File: 

SW-RF-01 
SW-MC-01 

0.0014 
0.0072 

0.0379 
0.0851 

0.0189 
0.0425 

STUDY 12551: Pimephasel promelas Growth vs RF-01 
mepp5 Transform: 

ANOVA Table 

7.7249 
23.0698 

NO TRANSFORMATION 

SOURCE DF SS MS F 

Between 

Within (Error) 

Total 

Critical F 

1 0.0295 

6 0.0260 

7 0.0555 

13.7450 (alpha = 0.01, df = 1,6) 
5.9874 (alpha = 0.05, df = 1,6) 

0.0295 6.8098 

0.0043 

(p-value = 0.0401) 

Since F > Critical F REJECT Ho: All equal (alpha 0.05) 

Title: 
File: 

GROUP 

STUDY 12551: Pimephasel promelas Growth vs RF-01 
mepp5 Transform: NO TRANSFORMATION 

2 Sample t-Test 

IDENTIFICATION 

TABLE 1 OF 2 

TRANSFORMED 
MEAN 

Ho: Control<Treatment 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS t STAT 0.05 



1 
2 

SW-RF-01 
SW-MC-01 

0.4902 
0.3688 

0.4902 
0.3688 2.6096 * 

Equal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.0201) 

GROUP 

1 
2 

IDENTIFICATION 

SW-RF-01 
SW-MC-01 

TRANSFORMED 
MEAN 

0.4902 
0.3688 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

0.4902 
0.3688 2.6096 * 

Unequal Var: t critical value = 2.1318 (1 Tailed, alpha = 0.05, df = 4) 
(p-value = 0.0297) 

Title: STUDY 12551: Pimephasel promelas Growth vs RF-01 
File: mepp5 Transform: NO TRANSFORMATION 

2 Sample t-Test TABLE 2 OF 2 Ho: Control<Treatment 

Equal Variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 SW-RF-01 4 
2 SW-MC-01 4 0.0905 18.5 0.1215 

Unequal Variances: 

NUM OF MIN SIG DIFF 9-
0 OF DIFFERENCE 

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 SW-RF-01 4 
2 SW-MC-01 4 0.0993 20.2 0.1215 



MEPP6.TXT 
Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP6 Transform: NO TRANSFORMATION 

D = 0.0067 
w = 0.8001 

shapiro - wilk's Test for Normality 

Critical W = 0.7490 (alpha = 0.01 , N = 8) 
W = 0.8180 (alpha = 0.05 , N = 8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP6 Transform: NO TRANSFORMATION 

F-Test for Equality of Two variances 

GROUP IDENTIFICATION 

1 
2 

critical F = 47.4672 
15.4392 

SW-RF-01 
SW-CB-01 

(P=O.Ol, 3, 3) 
(p=0.05, 3, 3) 

VARIANCE 

0.0014 
0.0008 

F 

1.8134 

(p-value = 0.6371) 

since F <= Critical F, FAIL TO REJECT Ho: Equal Variances (alpha = 0.01). 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP6 Transform: NO TRANSFORMATION 

summary Statistics on Data 

GRP IDENTIFICATION 

1 
2 

SW-RF-01 
sW-CB-01 

N 

4 
4 

MIN 

0.4560 
0.4110 

TABLE 1 of 2 

MAX 

0.5250 
0.4640 

MEAN 

0.4902 
0.4373 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP6 Transform: NO TRANSFORMATION 

summary Statistics on Data 

GRP IDENTIFICATION 

1 
2 

SW-RF-01 
SW-CB-01 

VARIANCE 

0.0014 
0.0008 

SD 

0.0379 
0.0281 

page 1 

TABLE 2 of 2 

SEM 

0.0189 
0.0141 

c.v. % 

7.7249 
6.4318 



MEPP6.TXT 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP6 Transform: NO TRANSFORMATION 

SOURCE 

Between 

Within (Error) 

Total 

DF 

1 

6 

7 

ANOVA Table 

SS 

0.0056 

0.0067 

0.0123 

MS 

0.0056 

0.0011 

F 

5.0495 

(p-value = 0.0657) 

critical F = 13.7450 
= 5.9874 

(alpha = 0.01, df = 1,6) 
(alpha = 0.05, df = 1,6) 

Since F < critical F FAIL TO REJECT HO: All equal (alpha = 0.05) 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP6 Transform: NO TRANSFORMATION 

2 sample t-Test TABLE 1 OF 2 Ho: Control<Treatment 

TRANSFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05 

-------------------- ----------- ------------------ ------

1 SW-RF-01 0.4902 0.4902 
2 sW-CB-01 0.4373 0.4373 2.2471 * 

--------------------------------~-------------------------------------------
Equal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 

(p-value = 0.0329) 

TRANSFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 0.05 

-------------------- ----------- ------------------ ------

1 SW-RF-01 0.4902 0.4902 
2 sW-CB-01 0.4373 0.4373 2.2471 * 

unequal Var: t critical value = 1.9432 (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.0329) 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP6 Transform: NO TRANSFORMATION 

2 sample t-Test TABLE 2 OF 2 HO: Control<Treatment 

Equal variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

-------------------- ------- ---------------- ------- ------------
1 SW-RF-01 4 
2 SW-CB-01 4 0.0458 9.3 0.0530 

page 2 



unequal variances: 

NUM OF 
GROUP IDENTIFICATION REPS 

-------------------- -------
1 SW-RF-Ol 4 
2 SW-CB-Ol 4 

MEPP6.TXT 

MIN SIG DIFF 
(IN ORIG. UNITS) 
----------------

0.0458 

Page 3 

% OF 
CONTROL 
-------

9.3 

DIFFERENCE 
FROM CONTROL 
------------

0.0530 

r 
i 



MEPP4.TXT 
Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP4 Transform: NO TRANSFORMATION 

D = 0.0171 
w = 0.9270 

shapiro - wilk's Test for Normality 

Critical W 0.7490 (alpha = 0.01 , N = 8) 
W = 0.8180 (alpha = 0.05 , N = 8) 

Data PASS normality test (alpha = 0.01). Continue analysis. 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP4 Transform: NO TRANSFORMATION 

GROUP 

1 
2 

F-Test for Equality of Two variances 

IDENTIFICATION 

SW-RF-01 
SW-BM-01 

VARIANCE 

0.0014 
0.0043 

F 

2.9797 

critical F = 47.4672 
15.4392 

(p-value = 0.3938) 
(P=O.Ol, 3, 3) 
(P=0.05, 3, 3) 

since F <= critical F, FAIL TO REJECT Ho: Equal variances (alpha = 0.01). 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP4 Transform: NO TRANSFORMATION 

summary statistics on Data 

GRP IDENTIFICATION 

1 
2 

SW-RF-01 
SW-BM-01 

N 

4 
4 

MIN 

0.4560 
0.3430 

TABLE 1 of 2 

MAX 

0.5250 
0.4890 

MEAN 

0.4902 
0.4288 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP4 Transform: NO TRANSFORMATION 

summary Statistics on Data TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V. % 

1 
2 

SW-RF-Ol 
SW-BM-Ol 

0.0014 
0.0043 

0.0379 
0.0654 

page 1 

0.0189 
0.0327 

7.7249 
15.2473 



MEPP4.TXT 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP4 Transform: NO TRANSFORMATION 

SOURCE 

Between 

wi thi n (Error) 

Total 

DF 

1 

6 

7 

ANOVA Table 

SS 

0.0076 

0.0171 

0.0247 

MS 

0.0076 

0.0029 

F 

2.6506 

(p-value = 0.1546) 

Critical F = 13.7450 
= 5.9874 

(alpha = 0.01, df = 1,6) 
(alpha = 0.05, df = 1,6) 

since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05) 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP4 Transform: NO TRANSFORMATION 

2 sample t-Test TABLE 1 OF 2 Ho: control<Treatment 

TRANSFORMED MEAN CALCULATED IN SIG 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05 

-------------------- ----------- ------------------ ------
1 SW-RF-01 0.4902 0.4902 
2 SW-BM-01 0.4288 0.4288 1. 6281 

Equal Var: t critical value = 1.9432- (1 Tailed, alpha = 0.05, df = 6) 
(p-value = 0.0773) 

GROUP 

1 
2 

IDENTIFICATION 

SW-RF-01 
SW-BM-01 

TRANSFORMED 
MEAN 

0.4902 
0.4288 

MEAN CALCULATED IN SIG 
ORIGINAL UNITS T STAT 0.05 

0.4902 
0.4288 1.6281 

unequal Var: t critical value = 2.0150 (1 Tailed, alpha = 0.05, df = 5) 
(p-value = 0.0822) 

Title: STUDY 12551: pimephasel promelas Growth vs RF-01 
File: MEPP4 Transform: NO TRANSFORMATION 

2 sample t-Test TABLE 2 OF 2 HO: Control<Treatment 

Equal variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

-------------------- ------- ---------------- ------- ------------
1 SW-RF-01 4 
2 SW-BM-01 4 0.0734 15.0 0.0615 

page 2 



MEPP4.TXT 

unequal variances: 

NUM OF MIN SIG DIFF % OF DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

-------------------- ------- ---------------- ------- ------------
1 SW-RF-01 4 
2 SW-BM-01 4 0.0761 15.5 0.0615 

Page 3 



LABORATORY SAMPLE RECEIVING LOG ! 
(2 )) l DatelTime Received: J/Z-:2-~~ 

J J I I ' 
Client Name and Address:_---'JV'<--....:..:(t:<~·~___'''''''_''_t t-.u..:;..:k.......:....£...,::J.....,:C:;.,...} 1-+--------------

ESI Project Number: tDtD 

/'J ~ . .l.--
From:, __ '-.,;-""=:-~~_=~__=~ _____________ _ 

via:_....1....-E--=eJ~~______:______:-----
Description of Shipping! Packing Containers(s) ___ \_e¢--"'''-o..;........;;k-=-/" ___________ _ 

Method of Shipment! Pick Up: 

(Number, Type, Size) 

Sample ID ESI# # ContainersNollWt Other Sampled 

S\JJ·- ~11 .- C!) \ .- (') 1." 'Q. ('(' 1. -S-0; 

J 

Sample Storage Location and Required Storage Conditions Refrigerator of'' Locked. 4°C & Dark 

Signature: _,,:;,~-,-~ __ ~~,~,,:;, ______ Date: __ 1+.h_e._z.-'-1,Io<..:;o_i-'--_____ _ 

Notes: __ I1f/-J>-~e_j.,_'-=J~ ..... C>"'-= ...... ,.'_-~ ...... ( -=c.-L==---_'i....L..-'l:)_L ________________ _ 

Date and Description of Final Sample Removal! Disposal: ______________ _ 



LABORATORY SAMPLE RECEIVING LOG 

ESi Project Number: {L a-I DatelTime Received: 'll t-sh j (<:>1 c,-
Client Name and Address: J1tz< ~ \ ~ 1""' f J J 1 . 

Method of ShipmenU Pick Up: From: __ C..:::·=,._~..:..:'<:"''----e.:~vJ;-= _____________ _ 

Via: '1="'-.e.A r6)(" 
.---~~~-----------------------

Description of Shipping / Packing ContainerS(s) __ .....:\c..-;:G.O=:...=....::6'-luc.,.:;V" _________________ _ 
(Number, Type, Size) 

Sample ID ESI# # ContainersNollWt Other Sampled 

5w-- ((F /d \. -ol.~ 2 'X 1,)t\ 
J 

4°C & Dark 

Signature: ~....e::;...---,,-====-+ __ ~,-,~ __________ Date: __ -+-+----=:;.~~_----------_ 
\ ~/'1' f' 

Notes: _---Jt..-..t-=----'.L-----L(L9 .::......I-_...:./-=::::::..._....i':::t:_'--~ ________________ _ 

Date and Description of Final Sample Removal/Disposal: __________________ _ 



LASORA TORY SAMPLE RECEIVING LOG 

ESI Project Number: I (}.. S" S- I· Date/Time Received:_i~. 6_L-fv+h_o L+l_.J-/_O,,-,1 S-~ 
Client Name and Address:. ___ '-'&'--....::::3000...3oJbt-==-.1.{_~::.....-:r:..l-£)!==~J~'1I--___ '_1!_' __ 1 ___ _ 

Method of ShipmenU Pick Up: From: ___ (_O:-\vS.l..<--~II\~.:....~ _____________ _ 

Via: t=~J 6< 
Description of Shipping / Packing Containers(s) __ 2......,......:t ... ..Q)~C~{.e~v--=~~ ________ _ 

(Number, Type, Size) 

Sample 10 ESI# # ContainersNollWt Other Sampled 

~ W~JI\ <:"'-ol 41.~c. 
5w-CB -0\ ~J 

Sample Storage Location and Required Storage Conditions Refrigerator OF" L:ked, 4"C & Dark 

Signature: ~ ~ Date: -.j~'..-f-6_'Z.._y,*t&-"'O_+-I--_______ _ 

Notes: ;r....e c (J CJ'1 tI.1 ij- () C 

Date and Description of Final Sample Removal/Disposal: ______________ _ 



LASaRA TORY SAMPLE RECEIVING LOG 

I L~S;:f Date/Time Received:. riz...'>i'i 
Lf , I n /7 I 

Client Name and Address: __ --'-~___==::I.....:==_=..3wIIILr-:_..lI.r__=U=l1_J::::........;1=.J· ___________ _ 

ESI Project Number: /fVo 

Method of Shipment! Pick Up: From:_---==C1ct"'-· ...>o:.-1.--'=-vJ:~ ___________ _ 
via: __ ro......::P.J""""""-· --'~~ _________ _ 

Description of Shipping / Packing Containers(s)_-4l,--->c .... -A .... ""> .......... o .... la""'-.L.V ___________ _ 
(Number, Type, Size) 

Sample 10 ESI# # ContainersNollWt Other Sampled 

Sw-~F ... o l -oVa 

Sample Storage Location and Required Storage Conditions Refrigerator "F" Locked. 4°C & Dark 

Signature: <~ ~~ Date: _----L-j0'--_l..:::S7+ft.:::...d i-+-______ _ 
Notes: g-e. c. - j e')::,\ t' c:..JLtf "c 

Date and Description of Final Sample Removal/Disposal: ______________ _ 



ftE·PA'· o. 
Date Shipped: 

Carrier Name: 

Alrbill: 

Shipped to: 

SAMPLE No. 

005245 

Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

9/21/2004 rd 
FedEx 

846414254956 
(~(Iot{ (~S 

Envirosystems, Inc. 
(Toxicity) 2 
One Lafayette Road 
Hampton NH 03842 3 
(603) 926-3345 

4 

MATRIX! CONC/ ANALYSISI TAG NoJ 
SAMPLER TYPE TURNAROUND PRESERVATIVE/ Bottles 

Surface Waterl UG EPA 1000.0 (21), EPA (Ice Only) (2) 
Laurie O'Connor 1002.0 (21) 

Reference Case 
Client No: 0243M 

SDG No: L 
_~ 'J:t:I'--f'~ I For Lab Use Only 

Lab Contract No: 

~nltprlce: 

Transfer To: 

I Lab Contract No: 

I Unit Price: 

STATION SAMPLE COLLECT FOR LAB US E ONLY 
LOCATION DATEITIME Sample Condition On Receipt 

SW-BM-01 S: 9/21/2004 10:45 

Shipment for Case isample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 
Complete?N Upon Receipt: 'f '-
Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? 

EPA 1000.0 = EPA 1000.0 (Toxicity), EPA 1002.0 = EPA 1002.0 (TOxiCity) 

- - - - - - - - .- -
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1. 047 Page 1 of 1 

._--( 



ftEA·A o .~ 

Date Shipped: 

Carrier Name: 

Airblll: 

Shipped to: 

SAMPLE No. 

005235 

Shipment for Case 
Complete?N 

Analysis Key: 

Reference Case Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody Client No: 0243M L 

9/2212004 

FedEx 

846414251306 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIXI 
SAMPLER 

Surface Waterl 
Laurie O'Connor 

CONCI 
TYPE 

SDGNo: 

For Lab Use Only 

, _ J lId )1;;1 ~ < J I Lab Contract No: 

I 'I\~ Tl,U/;;.;r ~)-~O~ 7I4'!iftl'( IVI) I UnitPrlce: 

2 1 __ 

13 
Lab Contract No: 

4 

ANALYSISI 
TURNAROUND 

TAG No.1 
PRESERVATIVEI Bottles 

STATION 
LOCATION 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

UG EPA 1000.0 (21), EPA (Ice Only) (2) 
1002.0 (21) 

SW-RP-01 S: 9/22/2004 8:30 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature ChaIn of Custody Seal Number: 
Upon Receipt: ¥L 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? _ 

EPA 1000.0 = EPA 1000.0 (Toxicity), EPA 1002.0 = EPA 1002.0 (Toxicity) 

- - ---

PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
"'7n.,/o .. o Ae-n", 

F2V5.1.047 Page 1 of 1 



&EPA 
Date Shipped: 

Carrier Name: 

Airblll: 

Shipped to: 

SAMPLE No. 

005238 

Shipment for Case 
Complete?N 

Analysis Key: 

Reference Case Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Client No: 0243M L 
9/23/2004 

FedEx 

846414252416 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIX! 
SAMPlER 

Surface Waterl 
Laurie O'Connor 

CONC/ 
TYPE 

SOG No: 

For lab Use Only 
-"11··-"--_·' 

Re . (Date I Time) Received By (Date I Time) Lab Contract No: 

Unit Price: 

2 I,.,.._TO' 
13 

Lab Contract No: 

4 

ANALYSISI 
TURNAROUND 

TAG NoJ 
PRESERVATIVEI Bottles 

STATION 
LOCATION 

Unit Price: 

SAMPLE COLLECT 
DATEITIME 

UG EPA 1000.0 (21), EPA (Ice Only) (2) 
1002.0 (21) 

SW-MC-01 S: 9/2312004 9:25 

FOR LAB USE ONLY 
Sample Condition On Recelpt 

Sample{s) to be used for laboratory QC: Additional Sampler Signature{s): Cooler Temperature Chain of Custody Seal Number: 

Upon Receipt Li \:) C 

Concentration: l = low, M = lowlMedium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? _ 

EPA 1000.0 = EPA 1000.0 (Toxicity), EPA 1002.0 = EPA 1002.0 (Toxicity) 

- _. ---

PR provides preliminary results, Requests for preliminary results wID Increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1. 047 Page 1 of 1 
"7'''''/0''0 Acn.., 



3EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

SAMPLe No. 

005242 

Shlpmentfor Case 
Com plete ?N 

Analysis Key: 

Reference Case Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody 

Client No: 0243M L 
9/23/2004 

Fed Ex 

846414252427 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRlXf 
SAMPLER 

Surface Waterl 
Laurie O'Connor 

CONCI 
TYPE 

SDGNo: 
r" 

For Lab Use Only 

Ii' 'f?.5tJfrI'I125 ~kt1n\,~ I m~~ rmoj'\ ~I ~I ~:~t ::I::~t No: 

2 1 __ 
13 

Lab Contract No: 

4 

ANALYSIS! 
TURNAROUND 

TAG NoJ 
PRESERVATIVEI Bottles 

STATION 
LOCATION 

Unit Price: 

SAMPLE COLLECT 
DATEITIME 

UG EPA 1000.0 (21), EPA (Ice Only) (2) 
1002.0 (21) 

SW-CB-01 s: 9/23/2004 14:00 

FOR LAB USE ONLY 
Sample Condition On Receipt 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature Chain of Custody Seal Number: 

Upon Receipt: 'l 0 C-

Concentration: L = Low, M = LowIMedium, H = High Type/Designate: Composite = C, Grab = G Custody Seal Intact? _I Shipment Iced? _ 

EPA 1000.0 = EPA 1000.0 (Toxicity), EPA 1002.0 = EPA 1002.0 (Toxicity) 
, ..... 

TRNumber: 1·502446878 .. 092304-0002 LABORATORY COpy 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. '. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1.047 Page 1 of1 
"'7n?,o-to A~n.., 



&EPA 
Date Shipped: 

Carrier Name: 

Alrblll: 

Shipped to: 

SAMPLE No. 

005248 

Shipment for Case 
Complete?Y 

Analysis Key: 

Reference Case Metcalf and Eddy DAS Chain of Custody Fonn 
Generic Chain of Custody Client No: 0243M L 

9/24/2004 

FedEx 

846414254967 

Envirosystems, Inc. 
(Toxicity) 
One Lafayette Road 
Hampton NH 03842 
(603) 926-3345 

MATRIXI 
SAMPLER 

Surface Waterl 
Laurie O'Connor 

CONCI 
TYPE 

SDG No: 

.--ID~rd For Lab Use Only 

, II l! /JI~ _ : J I Lab Contract No: 

- -. J' ".... It"'" G &;z" ,,-«-, .. I V I Unit Price: 

2 lfu_~ 
13 

Lab Contract No: 

4 

ANALYSISI 
TURNAROUND 

TAG No.1 
PRESERVATIVEI Bottles 

STATION 
LOCATION 

Unit Price: 

SAMPLE COLLECT 
DATE/TIME 

LtG EPA 1000.0 (21), EPA (Ice Only) (2) 
1002.0 (21) 

SW-RF-01 S: 9/24/2004 9:45 

FOR LAB USE ONLY 
Sample Condition On Receipt 

ISample(s) to be used for laboratory QC: Additional Sampler Signature(s): Cooler Temperature I Chain of Custody Seal Number: 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

Upon Receipt: . f) 
U 

Custody Seal Intact? _ I Shipment Iced? _ 

EPA 1000.0 = EPA 1000.0 (Toxicity), EPA 1002.0 = EPA 1002.0 (Toxicity) 

py JR~r~I~~~~~ary res~I~~~~u~~~~p!~;2~~~2~:1~2~Z analytical costs. LAB 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2VS.1. 047 Page 1 of 1 
.,n") fO .. 0 Aa>n"'\ 



APPENDIX I

Sediment Field Screening Results



Iron Horse Park
PAH Screening Results

Sample ID % Moisture (1) Wet Weight Dry Weight % Solids (2) Date of Analysis Time of Analysis Sample Weight Dilution Factor Measured PAH Dry Weight Corrected
(grams) (grams) (grams) Concentration (mg/kg) Result (mg/kg)

SED-01 55.5 10 3.8 38 9/23/2004 1930 10 1x 3.55 9.34
SED-02 70.3 5 1 20 9/23/2004 1931 10 1x 3.32 16.60
SED-03 84.3 10 2.2 22 9/23/2004 1932 10 1x 3.20 14.55
SED-04 85.5 10 4.1 41 9/24/2004 1945 10 4x 8.20 20.00
SED-05 87.8 10 2.5 25 9/24/2004 1946 10 4x 40.4    E 161.6   E
SED-06 75.7 10 6.9 69 9/24/2004 1947 10 4x 8.87 12.86
SED-07 81.1 10 1.5 15 9/27/2004 1231 10 12x 24.47 163.13
SED-08 75.5 10 2.1 21 9/23/2004 1938 10 1x 3.23 15.38
SED-09 98.1 5 0.6 12 9/24/2004 1950 10 4x 10.16 84.67
SED-10 98.4 5 0.7 14 9/24/2004 1951 10 4x 6.63 47.36
SED-11 83.1 10 5 50 9/23/2004 1941 10 1x 3.06 6.12
SED-12 86.5 10 3.1 31 9/24/2004 1952 10 4x 48.6   E 156.8   E
SED-13 77.2 10 3.3 33 9/24/2004 1953 10 4x 19.59 59.36
SED-14 98.2 10 1.1 11 9/24/2004 1954 10 4x 3.99 36.27
SED-15 93.1 10 1.6 16 9/24/2004 1703 10 1x 1.23 7.69
SED-16 96.7 5 0.4 8 9/24/2004 1704 10 1x 1.93 24.13
SED-17 81.3 10 6 60 9/27/2004 1233 10 12x 44.00 73.33
SED-18 94.3 10 3.8 38 9/27/2004 1234 10 12x 44.40 116.84
SED-19 71.9 10 7.9 79 9/27/2004 1235 10 12x 69.4   E 87.85  E
SED-20 78.5 10 6.2 62 9/24/2004 1959 10 4x 17.51 28.24
SED-21 98.7 5 0.9 18 9/24/2004 1710 10 1x 2.60 14.44
SED-22 98.9 10 1.8 18 9/24/2004 1711 10 1x 1.20 6.67
SED-23 98.9 10 0.5 5 9/24/2004 1712 10 1x 0.63 12.60

(1) Percent moisture measured in the field using HH2 Moisture Meter (Delta-T Devices), as noted on the Chain of Custody.
(2) Percent solids were calculated after samples were partially dried with coffee filters (for wet weight) and after drying in the toaster oven (for dry weight).

                E      Estimated value; exceeds upper limit of calibration



Iron Horse Park
PCB Screening Results

Sample ID % Moisture (1) Wet Weight Dry Weight % Solids (2) Date of Analysis Time of Analysis Sample Weight Dilution Factor Measured PCB Dry Weight Corrected
(grams) (grams) (grams) Concentration (mg/kg) Result (mg/kg)

1st Run, 1x dilution: PCB Range = 0.5 - 10 mg/kg
SED-01 55.5 10 3.8 38 9/24/2004 1400 10 1x <0.5 <1.32
SED-02 70.3 5 1 20 9/24/2004 1401 10 1x <0.5 <2.5
SED-03 84.3 10 2.2 22 9/24/2004 1402 10 1x <0.5 <2.27
SED-04 85.5 10 4.1 41 9/24/2004 1403 10 1x <0.5 <1.22
SED-05 87.8 10 2.5 25 9/24/2004 1404 10 1x <0.5 <2.0
SED-06 75.7 10 6.9 69 9/24/2004 1405 10 1x <0.5 <0.72
SED-06-DUP 75.5 10 6.9 69 9/24/2004 1406 10 1x <0.5 <0.72
SED-07 81.1 10 1.5 15 9/24/2004 1407 10 1x <0.5 <3.33
SED-08 75.5 10 2.1 21 9/24/2004 1408 10 1x <0.5 <2.38
SED-09 98.1 5 0.6 12 9/24/2004 1409 10 1x <0.5 <4.17
SED-10 98.4 5 0.7 14 9/24/2004 1410 10 1x <0.5 <3.57
SED-11 83.1 10 5 50 9/24/2004 1411 10 1x <0.5 <1.0
SED-11-DUP 83.1 10 5 50 9/24/2004 1412 10 1x <0.5 <1.0
SED-12 86.5 10 3.1 31 9/24/2004 1413 10 1x <0.5 <1.61
SED-13 77.2 10 3.3 33 9/24/2004 1414 10 1x <0.5 <1.52
SED-14 98.2 10 1.1 11 9/24/2004 1415 10 1x <0.5 <4.54
SED-15 93.1 10 1.6 16 9/24/2004 1416 10 1x <0.5 <3.13
SED-16 96.7 5 0.4 8 9/24/2004 1417 10 1x <0.5 <6.25
SED-17 81.3 10 6 60 9/24/2004 1418 10 1x <0.5 <0.83
SED-18 94.3 10 3.8 38 9/24/2004 1419 10 1x <0.5 <1.32
SED-18-DUP 94.3 10 3.8 38 9/24/2004 1420 10 1x <0.5 <1.32
SED-19 71.9 10 7.9 79 9/24/2004 1421 10 1x <0.5 <0.63
SED-20 78.5 10 6.2 62 9/24/2004 1422 10 1x <0.5 <0.81
SED-21 98.7 5 0.9 18 9/24/2004 1423 10 1x <0.5 <2.78
SED-22 98.9 10 1.8 18 9/24/2004 1424 10 1x <0.5 <2.78
SED-23 98.9 10 0.5 5 9/24/2004 1425 10 1x <0.5 <10

(1) Percent moisture measured in the field using HH2 Moisture Meter (Delta-T Devices), as noted on the Chain of Custody.
(2) Percent solids were calculated after samples were partially dried with coffee filters (for wet weight) and after drying in the toaster oven (for dry weight).



XRF Field Screening Form
XRF Make & Model # Project Name Iron Horse Park

Serial #

XRF Analyst Project # 02136-0580

Date

Sample ID Date Date Time Co Cu Cr Pb Mn Ag V Zn Comments
Collected Y N

Method Blank -- 9/23 16:10 N < 17 < 42 < 79 < 58 < 130 < 12 < 120 < 250 < 910 < 32

Blank -- 9/23 16:15 Y < 18 < 47 < 84 < 56 < 150 < 16 < 130 < 240 < 940 < 38

Low -- 9/23 16:20 N < 34 752 +/- 160 < 550 < 110 < 490 < 28 < 900 < 240 < 1100 91.2 +/- 48

Low -- 9/23 16:30 N < 33 802 +/- 190 < 570 < 100 < 490 < 30 < 880 < 300 < 1200 < 69

Low -- 9/23 16:35 N < 35 662 +/- 160 < 570 < 110 < 490 < 31 < 900 < 250 < 1100 103 +/- 48

Low -- 9/23 16:40 N < 29 619 +/- 130 < 540 < 100 < 480 < 24 < 870 < 220 < 1100 99.3 +/- 48

Low -- 9/23 16:50 N < 37 692 +/- 160 < 610 < 120 < 510 < 30 < 940 < 280 < 1100 91.1 +/- 52

Low -- 9/23 16:55 N < 32 877 +/- 200 < 580 < 110 < 480 < 27 < 910 < 280 < 1200 96.4 +/- 49

Low -- 9/23 17:00 N < 32 876 +/- 190 < 540 < 99 < 480 < 28 918 +/- 590 < 290 < 1100 97.5 +/- 46

SED-23 9/23 17:10 Y < 21 < 73 < 190 < 59 < 210 41.7 +/- 12 490 +/- 230 < 300 < 1400 92.7 +/- 27

SED-22 9/23 17:15 Y < 31 83.7 +/- 52 < 300 < 76 < 310 63.3 +/- 19 581 +/- 340 < 190 < 1500 53.1 +/- 34

SED-22 9/23 17:20 Y < 20 93.7 +/- 56 < 210 < 55 < 220 56.1 +/- 13 416 +/- 240 < 190 < 1500 71.4 +/- 25

SED-21 9/23 17:25 Y < 37 < 110 < 220 < 66 < 220 179 +/- 25 < 360 < 270 < 1400 225 +/- 39

SED-21 9/23 17:35 Y < 29 < 99 < 160 < 55 < 180 192 +/- 19 333 +/- 190 < 240 < 1200 197 +/- 29

SED-20 9/23 17:40 Y < 32 497 +/- 92 < 270 < 72 < 270 146 +/- 20 479 +/- 300 < 180 < 1300 150 +/- 34

Blank -- 9/23 17:50 Y < 18 < 45 < 91 < 72 < 180 < 15 < 150 < 220 < 960 < 42

SED-19 9/23 18:25 Y < 31 449 +/- 120 < 310 < 92 511 +/- 200 136 +/- 20 < 490 < 250 < 1500 100 +/- 35

SED-19 9/23 18:30 Y < 32 450 +/- 120 < 330 < 88 < 310 135 +/- 21 < 540 < 220 < 1500 121 +/- 36

SED-19 9/23 18:35 Y < 30 361 +/- 110 < 330 < 90 417 +/- 180 137 +/- 20 < 510 < 250 < 1400 97 +/- 32

SED-19 9/23 18:40 Y < 27 418 +/- 120 < 270 < 66 351 +/- 180 144 +/- 18 < 430 < 250 < 1500 88.2 +/- 27

SED-19 9/23 18:45 Y < 28 406 +/- 100 < 340 < 65 342 +/- 160 141 +/- 16 < 490 < 220 < 1400 120 +/- 27

SED-19 9/23 18:50 Y < 29 427 +/- 120 < 320 < 70 374 +/- 180 140 +/- 18 < 480 < 230 < 1400 110 +/- 31

SED-19 9/23 18:55 Y < 31 432 +/- 120 < 330 < 75 401 +/- 190 138 +/- 20 < 500 < 250 < 1500 107 +/- 34

SED-18 9/23 19:00 Y 57 +/- 37 209 +/- 100 < 370 121 +/- 63 < 340 332 +/- 35 < 600 < 270 < 1400 162 +/- 43

SED-17 9/23 19:10 Y < 87 389 +/- 100 < 550 930 +/- 110 < 480 914 +/- 60 < 900 < 220 < 1400 359 +/- 65

Blank 9/23 20:30 Y < 14 < 61 < 66 < 53 < 110 < 13 < 110 < 240 < 1100 < 31

SED-16 9/23 20:35 Y < 47 < 110 < 280 < 79 < 300 242 +/- 30 < 480 < 300 < 1400 206 +/- 42

SED-15 9/23 20:40 Y 40.6 +/- 24 170 +/- 97 < 450 < 78 < 370 106 +/- 21 < 720 < 280 < 1800 80.7 +/- 34

SED-14 9/23 20:48 Y 317 +/- 56 279 +/- 110 < 820 < 140 < 690 263 +/- 42 < 1300 < 270 < 1900 466 +/- 77

SED-13 9/23 20:54 Y < 74 399 +/- 160 < 1100 < 180 < 850 334 +/- 50 < 1600 < 330 < 2200 1090 +/- 120

Required QC: Required Frequency Criteria:
Instrument blank: Prior to sample analysis, every 2 hours, and at end of sample analysis (Metals < detection limit)
Method blank: Prior to sample analysis (Metals < detection limit)
Duplicate readings: One per 20 samples or one per day, whichever is more frequent (RPD < 35)
Replicate measurements: One per 20 samples or one per day, whichever is more frequent (RPD < 35)
Precision samples: One per day (% RSD < 30 for Cr

   and % RSD < 20 for remaining metals)
MDL Study: Once at onset of program using NIST-low standard NA
Record result + standard deviation for each metal

9/23/2004

K. Sears

U2055

Niton XL733Q

Replicate Reading

Precision Sample

Duplicate Reading

As
Result (mg/kg) Result (mg/kg) Result (mg/kg)

Ba

MDL Study

Result (mg/kg)Analyzed
Sample Dried

Result (mg/kg) Result (mg/kg) Result (mg/kg) Result (mg/kg) Result (mg/kg) Result (mg/kg)

* * * F I N A L * * * QC'd:  E. Denly  10/1/04



XRF Field Screening Form
XRF Make & Model # Project Name Iron Horse Park

Serial #

XRF Analyst Project # 02136-0580

Date

Sample ID Date Date Time Co Cu Cr Pb Mn Ag V Zn Comments
Collected Y N

SED-12 9/23 20:59 Y < 54 271 +/- 110 < 760 < 130 < 660 147 +/- 33 < 1300 < 280 < 1900 409 +/- 73

SED-11 9/23 21:09 Y < 97 345 +/- 110 < 360 < 98 < 400 929 +/- 69 < 580 < 250 < 2100 < 61

SED-10 9/23 21:14 Y 84.4 +/- 47 219 +/- 87 < 690 < 130 < 600 240 +/- 43 < 1100 < 240 < 1900 284 +/- 68

SED-09 9/23 21:20 Y 147 +/- 51 < 140 < 880 174 +/- 100 < 720 269 +/- 44 < 1400 < 310 < 2200 473 +/- 81

SED-09 9/23 21:26 Y 162 +/- 48 < 150 < 810 158 +/- 92 < 640 261 +/- 41 < 1300 < 310 < 2100 466 +/- 75

SED-08 9/23 21:31 Y < 49 210 +/- 130 < 640 < 120 < 550 134 +/- 30 < 1000 < 360 < 1800 371 +/- 66

SED-08 9/23 21:36 Y < 54 233 +/- 130 < 760 < 150 < 640 137 +/- 35 < 1200 < 330 < 1900 414 +/- 79

SED-07 9/23 21:40 Y 142 +/- 69 230 +/- 140 < 990 < 140 < 870 749 +/- 67 3120 +/- 1100 < 360 < 1900 612 +/- 84

SED-06 9/23 21:46 Y < 49 265 +/- 140 < 450 < 110 < 430 148 +/- 31 839 +/- 510 < 330 < 2800 196 +/- 56

SED-05 9/23 21:49 Y 132 +/- 76 < 180 < 110 690 +/- 180 < 880 822 +/- 75 < 1600 < 360 < 1400 3870 +/- 210

SED-04 9/23 21:55 Y < 36 229 +/- 120 < 390 < 99 < 390 63.2 +/- 23 < 640 < 330 < 1900 65.9 +/- 42

SED-03 9/23 22:00 Y 46.2 +/- 30 147 +/- 79 < 430 < 89 < 390 135 +/- 27 < 700 < 250 < 1800 81.7 +/- 40

Blank -- 9/23 22:43 Y < 27 < 49 < 97 < 94 < 180 < 25 < 210 < 220 < 1100 < 59

SED-02 9/23 22:50 Y 145 +/- 40 281 +/- 100 < 1000 < 130 < 820 117 +/- 31 < 1600 < 250 < 2500 184 +/- 59

SED-01 9/23 22:59 Y 334 +/- 60 403 +/- 130 < 1200 < 180 < 1200 < 47 < 2400 < 280 < 1800 < 110

Blank -- 9/23 23:07 Y < 21 < 50 < 92 < 87 < 170 < 27 < 200 < 230 < 1100 < 52

Required QC: Required Frequency Criteria:
Instrument blank: Prior to sample analysis, every 2 hours, and at end of sample analysis (Metals < detection limit)
Method blank: Prior to sample analysis (Metals < detection limit)
Duplicate readings: One per 20 samples or one per day, whichever is more frequent (RPD < 35)
Replicate measurements: One per 20 samples or one per day, whichever is more frequent (RPD < 35)
Precision samples: One per day (% RSD < 30 for Cr

   and % RSD < 20 for remaining metals)
MDL Study: Once at onset of program using NIST-low standard NA
Record result + standard deviation for each metal

Result (mg/kg)
Sample Dried As Ba

Analyzed Result (mg/kg)

Niton XL733Q

U2055

K. Sears

9/23/2004

Replicate Reading

Duplicate Reading

Result (mg/kg) Result (mg/kg) Result (mg/kg)Result (mg/kg) Result (mg/kg) Result (mg/kg) Result (mg/kg)Result (mg/kg)

* * * F I N A L * * * QC'd:  E. Denly  10/1/04



APPENDIX J

Analytical Data Tables



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: DOS203 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Matrix 

Sample Type 
Date Sampled 
Date Received 
Date Extracted 
Date Analyzed 

Units 
% Solids 

Dilution Factor 
MassNolume of Sample 

Comments 

Analyte RL 

% Solids 
% Moisture 
Organic Carbon, Tot. (TOC) 
Organic Carbon, Tot. (TOC2) 
TOC Average Duplicates 

D05203 
SED-05 

207592-001 
SE 
FD 

09/15104 
09/17/04 

10119104 
mg/Kg 

I 

Result DL 

11.2 0.1 
88.8 0.1 

262000 893 
293000 893 
277000 893 

MDL 

0.1 
0.1 
214 
214 
214 

DATA SUMMARY TABLE 
Total Organic Carbon (D-OOS) 

Sediment (mg/Kg) 

D05204 
SED-25 

207592-002 
SE 
NX 

09/15104 
09/17/04 

10/19104 
mg/Kg 

I 

Result DL MDL 

11.4 0.1 0.1 
88.6 0.1 0.1 

2730000 877 210 
2720000 877 210 
2720000 877 210 

Page I of3 

------------

D05210 D05217 
SED-II SED-18 

207592-008 207592-011 
SE SE 
NX NX 

09/16104 09/16104 
09117/04 09/17/04 

10/19104 10/19/04 
mg/Kg mglKg 

I I 

Result DL MDL Result DL MDL 

28.1 0.1 0.1 33.9 0.1 0.1 
71.9 0.1 0.1 66.1 0.1 0.1 

160000 356 85.3 335000 295 70.7 
161000 356 85.3 311000 295 70.7 
161000 356 85.3 323000 295 70.7 

final.sDOS203.10C.xls [TOC] 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: DOS203 
----- ----------------------

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Matrix 

Sample Type 
Date Sampled 
Date Received 
Date Extracted 
Date Analyzed 

Units 
% Solids 

Dilution Factor 
MassNolume of Sample 

Comments 

Analyte RL 
% Solids 
% Moisture 
Organic Carbon, Tot. (TOC) 
Organic Carbon, Tot. (TOC2) 
TOC Average Duplicates 

--- - ----------------

Result 

33.2 
66.8 

254000 
252000 
253000 

DATA SUMMARY TABLE 
Total Organic Carbon (D-OOS) 

Sediment (mg/Kg) 
---- ------------ ------------ ---

D05199 D05221 
SED-OI SED-22 

207592-018 207592-019 
SE SE 
NX NX 

09/14/04 09/13/04 
09/15104 09115/04 

10/19/04 10/19/04 
mg/Kg mg/Kg 

I I 

DL MDL Result DL MDL 

0.1 0.1 17.5 0.1 0.1 
0.1 0.1 82.5 0.1 0.1 
301 72.2 816000 571 137 
301 72.2 914000 571 137 
301 72.2 865000 571 137 

Page 2 of3 final.sDOS203.toc.xls [TOC] 



Revision 1 

DATA SUMMARY TABLE DEFINITIONS (Inorganics) 

BB - As a qualifier for soil/sediment samples: Analyte is also detected in the bottle blank 
CRQL - Contract Required Quantitation Limit 

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank 
FD - Field Duplicate 

g - gram 
MDL - Method Detection Limit 

J - The concentration is an estimated quantity 
mglKg - milligrams per Kilogram 

mg/L - milligrams per Liter 
R - The data are rejected as unusable 

RL - Reporting Limit 
U - Analyte was analyzed for but not detected 

uglKg - micrograms per Kilogram 
ug/L - micrograms per Liter 

UJ - The sample quantitation limit is an estimated quantity 
NA - Not Applicable 

J:INEIIHP _OU41Data Evaluation ReportlAppendiceslApp J -lab data tableslfinal.sD05203.toc.xlslnorganics 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: DOS221-IA 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

% Solids 
Dilution Factor 

Comments 

Analyte RL 

Aluminum 4.0 
Arsenic 0.2 
Barium 2.0 
Chromium 1.0 
Cobalt 2.0 
Copper 1.0 
Lead 0.4 
Manganese 1.0 
Silver O.oI 
Vanadium 0.5 
Zinc 2.0 

--~, 

D0522 I D05199 
SED-22 SED-OI 

0409051-02 0409051-06 
09/13/04 09/14/04 
12/01104 12/01/04 
12/07/04 12/07/04 

85.2 91.8 
10 100 

Freeze-dried Freeze-dried 

4700 6500 
3.1 1 360 1 
27 EB 370 EB 

8.0 J 14 J 
2.3 J 7.8 J 
8.8 J 19 J 
30 J 35 J 

250 lEB 1600 JEB 
0.069 J 0.27 J 

13J 19 J 
42 JEB 110 JEB 

DATA SUMMARY TABLE 
Inorganic Analysis (D-044.2) 

Sediment (mg/Kg) 

D05203 D05204 
SED-05 SED-25 

0409051-10 0409051-11 
09115104 09115/04 
12/01104 12/01/04 
12/07/04 12/07/04 

95.5 66.1 
100 100 

Freeze-dried Freeze-dried 
FD of 005204 FD of 005203 

9900 16000 
60 J 90 J 

250 EB 400 EB 
520 J 870 J 

24 J 38 J 
550 J 850 J 
620 J 1000 J 
380 JEB 830 JEB 

0.57 J 0.86 J 
30 J 58 J 

2700 JEB 4400 JEB 
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D05210 D05217 
SED-II SED-18 

0409051-17 0409051-20 
09/16/04 09/16/04 
12/01104 12/01104 
12/07/04 12/07/04 

98.1 95.3 
20 50 

Freeze-dried Freeze-dried 

4200 16000 
2.9 J 61 J 
28 EB 110 EB 
10 J 34 J 

2.0 J 18 J 
5.0 J 210 J 
16 J 380 J 

220 JEB 490 JEB 
0.033 J 0.17 J 

7.5 J 28 J 
21 JEB 150 JEB 

------

fina1.sD05221.metals.xls [Metals] 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: DOS221-IA 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

Dilution Factor 
Comments 

Analyte RL 

Aluminum 4.0 
Arsenic 0.2 
Barium 2.0 
Chromium 1.0 
Cobalt 2.0 
Copper 1.0 
Lead 0.4 
Manganese 1.0 
Silver 0.01 
Vanadium 0.5 
Zinc 2.0 

D05223 
SED-EB-Ol 
0409051-21 

09115104 
01107105 
01112/05 

2 
Equipment Blank 

31 UJ 
0.13 UJ 
0.53 J 
0.18 UJ 

0.038 UJ 
2.7 UJ 

0.63 UJ 
4.4 J 

0.12 U 
I.7U 
14 J 

DATA SUMMARY TABLE 
Inorganic Analysis (D-044.2) 

Aqueous QC (ugIL) 

Pagelofl final.sD05221.metaIs.xls [EB] 



DATA SUMMARY TABLE 
DEFINITIONS (Inorganics) 

BB - As a qualifier for soil/sediment samples: Analyte is also detected in the bottle blank 
CRQL - Contract Required Quantitation Limit 

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank 
FD - Field Duplicate 

g - gram 
MDL - Method Detection Limit 

J - The concentration is an estimated quantity 
mg/Kg - milligrams per Kilogram 

mg/L - milligrams per Liter 
R - The data are rejected as unusable 

RL - Reporting Limit 
U - Analyte was analyzed for but not detected 

ug/Kg - micrograms per Kilogram 
ug/L - micrograms per Liter 

UJ - The sample quantitation limit is an estimated quantity 
NA - Not Applicable 

Pagelofl final.sD05221.metais.xlslnorganics 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: DOS199-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Analyzed 
% Solids 

Dilution Factor 
MassN olume of Sample 

Comments 

Analyte RL 

14.4'-DDD 0.70 

D05199 
SED-OI 
251781 

09114/04 
11103/04 

83% 
I 

0.03698 kg 

I 
2.69 J 

I 

D05203 
SED-05 
251785 

09115/04 
11103/04 

94% 
10 

0.03277 kg 

DATA SUMMARY TABLE 
4,4'-DDD Analysis (D-043.1) 

Sediment (uglKg) 

D05204 
SED-25 
251786 

09/15/04 
11104/04 

73% 
\0 

0.04149 kg 
FD of D05204 FD of D05203 

102 J 

I 
83.0 J 
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D05210 D05217 D05221 
SED-II SED-18 SED-22 
251880 251883 251541 

09116104 09/16/04 09/13104 
11104/04 11104/04 11103/04 

81% 64% 87% 
I 3 3 

0.03731 kg 0.04726 kg 0.03470 kg 

I 
-- R 

I 
17.9 J 

I 
14.5 

I 

final.sD05199pestpcb.xls [44DDD] 
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SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: DOS199-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Analyzed 
% Solids 

Dilution Factor 
MassNolume of Sample 

Comments 

Analyte RL 
Aroclor-l016 7.0 
Aroclor-122I 14 
Aroclor-1232 7.0 
Aroc1or-1242 7.0 
Aroclor-1248 7.0 
Aroclor-1254 7.0 
Aroc1or-1260 7.0 

D05199 
SED-Ol 
251781 

09/14/04 
11/04/04 

83% 
1 

0.03698 kg 

6.5 U 
13U 

6.5 U 
6.5 U 

14.8 
6.5 U 

11.5 J 

D05203 
SED-05 
251785 

09/15/04 
11103/04 

94% 
10 

0.03277 kg 

DATA SUMMARY TABLE 
PCB Analysis (D-043.1) 

Sediment (uglKg) 

D05204 
SED-25 
251786 

09/15/04 
11103/04 

73% 
10 

0.04149 kg 
FD of D05204 FD of D05203 

65.1 U 65.9 U 
130 U 132U 

65.1 U 65.9 U 
65.1 U 65.9 U 
65.1 U 65.9 U 

2870 J 2520 J 
1910 J 1970 J 

Page 2 of5 

D05210 D05217 D05221 
SED-II SED-I 8 SED-22 
251880 251883 251541 

09/16/04 09/16/04 09/13/04 
11104/04 11104/04 11103/04 

81% 64% 87% 
I I I 

0.03731 kg 0.04726 kg 0.03470 kg 

6.6 U 6.62 U 6.65 U 
13.2 U 13.2 U 13.3 U 
6.6 U 6.62 U 6.65 U 

22.8 6.62 U 6.65 U 
6.6 U 6.62 U 6.65 U 
6.6 U 36.3 6.65 U 
6.6 U 20.1 J 13.7 J 

finai.sD05199pestpcb.xls [PCB] 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: DOS199-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Oate Sampled 

Oate Analyzed 
Oilution Factor 

MassNolume of Sample 
Comments 

Analyte RL 

14,4'-000 0.0200 

005223 
SEO-EB-OI 

251884 
09/15/04 
11102104 

I 
0.99 L 

Equipment Blank 

0.0202 U 

DATA SUMMARY TABLE 
4,4'-DDD Analysis (D-043.1) 
Aqueous QC Sample (ugIL) 

Page 3 of5 final.sD05199pestpcb.xlsAQ QC 44DDD 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: DOS199-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 
Date Analyzed 

Dilution Factor 
MassNolume of Sample 

Comments 

Anal)'le RL 

Aroclor-1016 0.200 
Aroclor-122l 0.400 
Aroclor-1232 0.200 
Aroclor-1242 0.200 
Aroclor-1248 0.200 
Aroclor-1254 0.200 
Aroclor-1260 0.200 

D05223 
SED-EB-Ol 

251884 
09/15/04 
11/02/04 

1 
0.99 L 

Equipment Blank 

0.202 U 
0.404 U 
0.202 U 
0.202 U 
0.202 U 
0.202 U 
0.202 U 

DATA SUMMARY TABLE 
PCB Analysis (D-043.1) 

Aqueous QC Sample (ugIL) 

Page 4 of5 final.sD05I 99pestpcb.xlsAQ QC PCB 
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DATA SUMMARY TABLE 
DEFINITIONS (Organics) 

BB - As a qualifier for soil/sediment samples: Compound is also detected in the bottle blank 
CRQL - Contract Required Quantitation Limit 

EB - As a qualifier for soil/sediment samples: Compound is also detected in the equipment blank 
FD - Field Duplicate 

g - gram 
J - The concentration is an estimated quantity 

kg - kilogram 
L - Liter 

mg/Kg - milligrams per kilogram 
mg/L - milligrams per liter 

mL - milliliter 
R - The data are rejected and unusable 

RL - Reporting Limit 
U - Compound was analyzed for but not detected 

ug/kg - micrograms per kilogram 
UJ - The sample quantitation limit is an estimated quantity 

ug/L - micrograms per liter 

Page 5 of5 final.sD05199pestpcb.xls [Organics] 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: D05221-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

% Solids 
Dilution Factor 

MassNolume of Sample 
Comments 

Analyte RL 

Naphthalene 1.0 
2-Methylnaphthalene 1.0 
I-Methylnaphthalene 1.0 
Biphenyl 1.0 
2,6-Dimethylnaphthalene 1.0 
Acenaphthylene 1.0 
Acenaphthene 1.0 
Dibenzofuran 1.0 
Fluorene 1.0 
2,3,5-Trimethylnaphthalene 1.0 
Phenanthrene 1.0 
Anthracene 1.0 
I-Methylphenanthrene 1.0 
Fluoranthene 1.0 
Pyrene 1.0 
Benzo[ a ]anthracene 1.0 
Chrysene 1.0 
Benzo[b ]fluoranthene 1.0 
Benzo[kJfluoranthene 1.0 
Benzo[ e ]pyrene 1.0 
Benzo[ a ]pyrene 1.0 
Perylene 1.0 
Indeno[I,2,3-cd]pyrene 1.0 
Dibenz[ a,h janthracene 1.0 
Benzo[g,h,i]perylene 1.0 

D05221 
SED-22 

0409051-02 
09/13/04 
11/30104 
12/29/04 

85.2 
1 

10.42 g 
Freeze Dried 

18 EBJ 
lOJ 

9.6 EBJ 
2.4 UJ 
6.4 J 
11 J 

7.1 J 
7.2 J 
12 J 

2.1 J 
84 EBJ 
19 J 
12 EBJ 

150 EBJ 
84 EBJ 
43 J 
69 J 
59 EBJ 

120 J 
43 J 
49 J 
41 J 
32 J 
9.0 J 
33 J 

DATA SUMMARY TABLE 
Semivolatile Organic Analysis (D-054.1) 

Sediment (uglKg) 

D05199 D05203 
SED-Ol SED-05 

0409051-06 0409051-10 
09114/04 09115104 
11130/04 11130104 
12129104 12/29/04 

91.8 95.5 
I 20 

10.39 g 10.45 g 
Freeze Dried Freeze Dried 

59 EBJ 2800 EBJ 
21 J 3300 J 
28 EBJ 2700 EBJ 

5.3 J 150 J 
37 J 1300 J 
31 J 3800 J 
17 J 5300 J 
17 J 3700 J 
21 J 6200 J 
3.9 J 310 J 
93 EBJ 13000 EBJ 
42 J 6700 J 
12 EBJ 1100 EBJ 

230 EBJ 24000 EBJ 
160 EBJ 16000 EBJ 
91 J 14000 J 

140 J 14000 J 
160 EBJ 11000 EBJ 
300 J 10000 J 
120 J 7200 J 
130J 11000 J 
52 J 2700 J 
80 J 6200 J 
25 J 2200 J 
79 J 5200 J 

Page I of3 

D05204 D05210 D05217 
SED-25 SED-11 SED-18 

0409051-11 0409051-17 0409051-20 
09115/04 09/16/04 09/16/04 
11130/04 11130104 11130/04 
12129104 12/29/04 12129104 

66.1 98.1 95.3 
5 I 2 

10.48 g 10.45 g 10.29 g 
Freeze Dried Freeze Dried Freeze Dried 

1700 EBJ 52 EBJ 360 EBJ 
1800 J 20 J 410 J 
1500 EBJ 67 EBJ 390 EBJ 

91 J 7.4 J 79 J 
730 J 24 J 360 J 

2300 J 5.4 J 98 J 
3400 J 7.3 J 83 J 
2200 J 6.7 J 240 J 
4000 J 11 J 260 J 

190 J 3.8 J 220 J 
7200 EBJ 29 EBJ 1100 EBJ 
4400 J 8.2 J 360 J 

720 EBJ 1.8 EBJ 370 EBJ 
11000 EBJ 70 EBJ 2000 EBJ 
7300 EBJ 48 EBJ 1200 EBJ 
7700 J 24 J 640 J 
8100 J 36 J 770J 
6200 EBJ 36 EBJ 810 EBJ 
5300 J 32 J 700 J 
3800 J 24 J 430 J 
5300 J 27 J 560 J 
1300 J 56 J 430 J 
2700 J 13J 240 J 
1000 J 3.8 J 76 J 
2300 J 14 J 230 J 

final.sD0522l.pah.xls [Sheet! pah] 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: D05221-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

Dilution Factor 
MassN olume of Sample 

Comments 

Analyte RL 
Naphthalene 5.0 
2-Methylnaphthalene 5.0 
I-Methylnaphthalene 5.0 
Biphenyl 5.0 
2,6-Dimethylnaphthalene 5.0 
Acenaphthylene 5.0 
Acenaphthene 5.0 
Dibenzofuran 5.0 
Fluorene 5.0 
2,3,5-Trimethylnaphthalene 5.0 
Phenanthrene 5.0 
Anthracene 5.0 
I-Methylphenanthrene 5.0 
Fluoranthene 5.0 
Pyrene 5.0 
Benzo[ a janthracene 5.0 
Chrysene 5.0 
Benzo[b jfluoranthene 5.0 
Benzo[k jfluoranthene 5.0 
Benzo[ e jpyrene 5.0 
Benzo[ a jpyrene 5.0 
Perylene 5.0 
Indeno[l,2,3-cdjpyrene 5.0 
Dibenz[ a,h janthracene 5.0 
Benzo[g,h,ijperylene 5.0 

-~~·--f 

D05223 
SED-EB-OI 
0409051-21 

09/15104 
12117/04 
12/29/04 

1 
950 ml 

Equipment Blank 

27 J 
6.6 UJ 
7.4 J 

-- R 
-- R 
-- R 
-- R 
-- R 
-- R 
-- R 

6.7 J 
-- R 

15 J 
4.7 J 
2.6 J 

-- R 
-- R 

3.4 J 
-- R 
-- R 
-- R 
-- R 
-- R 
-- R 
-- R 

DATA SUMMARY TABLE 
Semivolatile Organic Analysis (D-054.1) 

Aqueous QC (ugIL) 

Page 2 of3 final.sD05221.pah.xls [Sheet! (aq qc)] 



Revision 2 

DATA SUMMARY TABLE DEFINITIONS (Organics) 

BB - As a qualifier for soil/sediment samples: Compound is also detected in the bottle blank 
CRQL - Contract Required Quantitation Limit 

EB - As a qualifier for soil/sediment samples: Compound is also detected in the equipment blank 
FD - Field Duplicate 

g - gram 
J - The concentration is an estimated quantity 

kg - kilogram 
L - Liter 

mg/Kg - milligrams per kilogram 
mg/L - milligrams per liter 

rnl - milliliter 
R - The data are rejected and unusable 

RL - Reporting Limit 
V - Compound was analyzed for but not detected 

ug/kg - micrograms per kilogram 
VJ - The sample quantitation limit is an estimated quantity 

ug/L - micrograms per liter 

p/ne/chemist/final.sD05221.pah.xls 



SITE: I.·on Horse Park 
CASE NO.: 0243M 
SDG NO.: D05245 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 
Date Received 

Comments 

Analyte RL 

Aluminum 15.0 
Arsenic 0.10 
Barium 1.0 
Calcium 25.0 
Chromium 2.5 
Cobalt 1.0 
Copper 1.0 
Lead 0.10 
Magnesium 25.0 
Manganese 0.50 
Silver 0.25 
Vanadium 2.5 
Zinc 5.0 

D05235-T D05236-T 
SW-RP-OI SW-RP-02 

252746 252747 
09/22/04 09122104 
09/25/04 09/25/04 

15.0 17.5 J 
3.4 J 3.4 J 

24.9 24.7 
13300 13200 

2.5 U 2.5 U 
1.0 U 1.0 U 
1.0 U 1.0 U 

0.25 0.27 
3190 3160 

219 218 
0.25 U 0.25 U 

2.5 U 2.5 U 
5.0 U 5.0 U 

DATA SUMMARY TABLE 
Total Metals (D-004.1) 
Surface Water (uglL) 

D05237-T D05238-T 
SW-RP-03 SW-MC-01 

252748 252749 
09/22/04 09/23/04 
09125104 09/25/04 

D05239-T 
SW-MC-21 

252750 
09123104 
09125104 

FD ofD05239 FD of D05238 

16.0 J 31.1 40.8 
3.3 J 1.4 J 1.4 J 

24.7 25.9 26.2 
13100 11800 11900 

2.5 U 2.5 U 2.5 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 

0.25 0.66 0.69 
3150 2040 2060 
216 140 146 

0.25 U 0.25 U 0.25 U 
2.5 U 2.5 U 2.5 U 
5.0 U 5.0 U 5.0 U 

Page lof7 

D05240-T D05241-T D05242-T D05243-T 
SW-MC-02 SW-MC-03 SW-CB-01 SW-CB-02 

252751 252752 252753 252754 
09123/04 09123/04 09/23/04 09/23/04 
09125/04 09125/04 09125/04 09/25/04 

39.9 40.0 73.2 152 
1.5 J 1.5 J 2.5 J 3.1 J 

26.3 26.5 38.9 41.2 
11900 11900 13100 13300 

2.5 U 2.5 U 2.5 U 2.5 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 

0.75 0.80 1.0 1.7 
2060 2060 2500 2530 

154 164 282 330 
0.25 U 0.25 U 0.25 U 0.25 U 

2.5 U 2.5 U 2.5 U 2.5 U 
5.0 U 5.0 U 5.0 U 6.7 J 

aD05245.met.xls [Total Metals SW] 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: D05245 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 
Date Received 

Comments 

Analyte RL 

Aluminum 15.0 
Arsenic 0.10 
Barium 1.0 
Calcium 25.0 
Chromium 2.5 
Cobalt 1.0 
Copper 1.0 
Lead 0.10 
Magnesium 25.0 
Manganese 0.50 
Silver 0.25 
Vanadium 2.5 
Zinc 5.0 

D05244-T D05245-T 
SW-CB-03 SW-BM-Ol 

252755 252484 
09/23/04 09121104 
09/25/04 09/22/04 

71.2 52.2 
2.4 J 2.6 J 

38.7 24.3 
13100 10300 

2.5 U 2.5 U 
1.0 U 1.0 U 
1.0 U J.JJ 

0.96 1.6 
2500 1760 

280 136 
0.25 U 0.25 U 

2.5 U 2.5 U 
5.0 U 5.0 U 

DATA SUMMARY TABLE 
Total Metals (D-004.1) 
Surface Water (uglL) 

D05246-T D05247-T 
SW-BM-02 SW-BM-03 

252485 252486 
09/21104 09/21104 
09122/04 09/22/04 

52.0 5J.J 
2.5 J 2.6 J 

24.2 23.9 
10200 10200 

2.5 U 2.5 U 
1.0 U 1.0 U 
J.JJ 1.4 J 
1.6 1.6 

1750 1730 
137 123 

0.25 U 0.25 U 
2.5 U 2.5 U 
5.0 U 5.0 U 

Page 2 of? 

D05248-T D05249-T D05250-T 
SW-RF-OI SW-RF-02 SW-RF-03 

252756 252757 252758 
09/24/04 09/24/04 09/24/04 
09125104 09/25/04 09125104 

42.5 37.0 36.2 
J.JJ J.JJ J.JJ 

18.8 18.2 18.1 
8970 8960 8960 

2.5 U 2.5 U 2.5 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 

0.58 0.44 0.41 
1670 1680 1680 
253 230 200 
0.25 U 0.25 U 0.25 U 

2.5 U 2.5 U 2.5 U 
5.0 U 5.0 U 5.0 U 

aD05245.rnet.xls [Total Metals SWj 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: D05245 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 
Date Received 

Comments 

Analyte RL 

Aluminum 15.0 
Arsenic 0.10 
Barium 1.0 
Calcium 25.0 
Chromium 2.5 
Cobalt 1.0 
Copper 1.0 
Lead 0.10 
Magnesium 25.0 
Manganese 0.50 
Silver 0.25 
Vanadium 2.5 
Zinc 5.0 

-.-~.-.., 

D05251-T 
SW-EB-OI 

252759 
09/23/04 
09/25104 

Equipment Blank 

15.0 U 
0.10 UJ 

1.0 U 
25.0 U 

2.5 U 
1.0 U 
1.0 U 

0.10 U 
25.0 U 
0.50 U 
0.25 U 

2.5 U 
5.0 U 

DATA SUMMARY TABLE 
Total Metals (0-004.1) 
Surface Water (ug/L) 

Page 3 of? aD05245.met.x\s [Total Metals EBI 
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SITE: Iron Horse Park 
CASE NO.: 0243M 
SOG NO.: 005245 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 
Date Received 

Comments 

Analyte RL 

Aluminum 15.0 
Arsenic 0.10 
Barium 1.0 
Calcium 25.0 
Chromium 2.5 
Cobalt 1.0 
Copper 1.0 
Lead 0.10 
Magnesium 25.0 
Manganese 0.50 
Silver 0.25 
Vanadium 2.5 
Zinc 5.0 

D05235-D D05236-D 
SW-RP-OI SW-RP-02 

252824 252825 
09/22/04 09122/04 
09/25/04 09125/04 

15.0 U 15.0 U 
2.8 J 2.8 J 

25.5 25.1 
13400 13300 

2.5 U 2.5 U 
1.0 U 1.0 U 
1.0 U 1.0 U 

0.19 J 0.16 J 
3190 3170 

216 214 
0.25 U 0.25 U 

2.5 U 2.5 U 
5.0 U 5.0 U 

OATASUMMARYTABLE 
Dissolved Metals (D-004.1) 

Surface Water (uglL) 

D05237-D D05238-D 
SW-RP-03 SW-MC-OI 

252826 252827 
09122/04 09/23/04 
09/25/04 09/25/04 

D05239-D 
SW-MC-21 

252828 
09/23/04 
09/25/04 

FD ofD05239 FD ofD05238 

15.0 U 23.2 J 21.4 J 
2.7 J J.3J I.2J 

25.2 26.6 26.6 
13300 12000 12000 

2.5 U 2.5 U 2.5 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 

0.13 J 0.41 0.31 
3150 2040 2060 

214 135 133 
0.25 U 0.25 U 0.25 U 

2.5 U 2.5 U 2.5 U 
5.0 U 9.5 J 5.0 U 
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D05240-D D05241-D D05242-D D05243-D 
SW-MC-02 SW-MC-03 SW-CB-OI SW-CB-02 

252829 252830 252831 252832 
09123/04 09/23/04 09/23/04 09/23/04 
09/25/04 09/25/04 09/25/04 09/25/04 

21.5 J 20.8 J 49.6 50.2 
J.3J J.3J 1.7 J 1.7 J 

26.7 26.4 39.1 39.1 
12000 12000 13200 13200 

2.5 U 2.5 U 2.5 U 2.5 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 

0.39 0.34 0.34 0.37 
2050 2040 2500 2490 

132 131 263 263 
0.25 U 0.25 U 0.25 U 0.25 U 

2.5 U 2.5 U 2.5 U 2.5 U 
5.0 U 5.0 U 5.5 J 6.0 J 

aD05245.met.xls [Dissolved Metals SWj 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: D05245 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Oate Sampled 
Oate Received 

Comments 

Analyte RL 

Aluminum 15.0 
Arsenic 0.10 
Barium 1.0 
Calcium 25.0 
Chromium 2.5 
Cobalt 1.0 
Copper 1.0 
Lead 0.10 
Magnesium 25.0 
Manganese 0.50 
Silver 0.25 
Vanadium 2.5 
Zinc 5.0 

--~-.--.--------'-

005244-0 005245-0 
SW-CB-03 SW-BM-OI 

252833 252200 
09/23/04 09/21104 
09125104 09/22/04 

54.2 26.4 J 
1.8 J 2.3 J 

39.4 24.1 
13200 10300 

2.5 U 2.5 U 
l.lJ 1.0 U 
1.0 U 1.0 U 

0.45 0.83 
2500 1740 

274 128 
0.25 U 0.25 U 

2.5 U 2.5 U 
12.6 6.2 J 

DATA SUMMARY TABLE 
Dissolved Metals (D-004.1) 

Surface Water (ugIL) 

005246-0 005247-0 
SW-BM-02 SW-BM-03 

252201 252202 
09121104 09/21104 
09/22/04 09122/04 

27.0 J 28.1 J 
2.2 J 2.1 J 

24.7 24.4 
10400 10300 

2.5 U 2.5 U 
1.0 U 1.0 U 
1.0 U 1.0 U 

0.70 0.61 
1760 1740 

127 112 
0.25 U 0.25 U 

2.5 U 2.5 U 
5.0 U 5.0 U 

Page 5 of7 

005248-0 
SW-RF-OI 

252834 
09124/04 
09125104 

34.3 
1.0 J 

18.1 
8940 

2.5 U 
1.0 U 
1.0 U 

0.41 
1660 

177 
0.25 U 

2.5 U 
8.2 J 

005249-0 005250-0 
SW-RF-02 SW-RF-03 

252835 252836 
09/24/04 09/24/04 
09/25/04 09125104 

36.9 38.4 
1.0 J l.lJ 

18.3 18.3 
8970 8950 

2.5 U 2.5 U 
1.0 U 1.0 U 
1.0 U 1.0 U 

0.31 0.32 
1670 1670 

175 173 
0.25 U 0.25 U 

2.5 U 2.5 U 
5.0 U 5.0 U 

aD05245.met.xls [Dissolved Metals SWj 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: 005245 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 
Date Received 

Comments 

Analyte RL 

Aluminum 15.0 
Arsenic 0.10 
Barium 1.0 
Calcium 25.0 
Chromium 2.5 
Cobalt 1.0 
Copper 1.0 
Lead 0.10 
Magnesium 25.0 
Manganese 0.50 
Silver 0.25 
Vanadium 2.5 
Zinc 5.0 

JI ---'~.j 

005251-0 
SW-EB-Ol 

252837 
09123/04 
09/25104 

Equipment Blank 

15.0 U 
0.10 UJ 

1.0 U 
25.0 U 

2.5 U 
1.0 U 
1.0 U 

0.10 U 
25.0 U 
0.50 J 
0.25 U 

2.5 U 
5.0 U 

DATA SUMMARY TABLE 
Dissolved Metals (0-004.1) 

Surface Water (uglL) 

Page 6 of? aDOS24S.met.xls [Dissolved Metals EB] 



Revision 1 

Ii ---"'-, 

DATA SUMMARY TABLE DEFINITIONS (In organics) 

BB - As a qualifier for soil/sediment samples: Analyte is also detected in the bottle blank 
CRQL - Contract Required Quantitation Limit 

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank 
FD - Field Duplicate 

g - gram 
MDL - Method Detection Limit 

J - The concentration is an estimated quantity 
mglKg - milligrams per Kilogram 

mg/L - milligrams per Liter 
R - The data are rejected as unusable 

RL - Reporting Limit 
V - Analyte was analyzed for but not detected 

uglKg - micrograms per Kilogram 
ug/L - micrograms per Liter 

VJ - The sample quantitation limit is an estimated quantity 
NA - Not Applicable 

J:INEIIHP _ OU41Data Evaluation ReportlAppendiceslApp J - lab data tableslaD05245.met.xislnorganics 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: D05235-IA 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Matrix 

Sample Type 
Date Sampled 
Date Received 
Date Extracted 
Date Analyzed 

Units 
% Solids 

Dilution Factor 
MassNolume of Sample 

Comments 

Analyte RL 

Alkalinity, Total as CaC03 

D05235 
SW-RP-Ol 

207645-001 
SW 
NX 

09122/04 
09/24/04 

09/30104 
mglL 

I 

Result DL 

32.6 2 

MDL 

0.204 

DATA SUMMARY TABLE 
INORGANIC ANALYSIS (D-033) 

Surface Water (mg/L) 

D05236 
SW-RP-02 

207645-002 
SW 
NX 

09/22/04 
09124104 

09/30104 
mglL 

1 

Result DL MDL 

33.4 2 0.204 

Page I of5 

D05237 D05242 ; 

SW-RP-03 SW-C8-01 
207645-003 207645-004 

SW SW 
NX NX 

09/22/04 09/23/04 
09124/04 09/24/04 

09/30104 09/30104 
mg/L mglL 

I I 

Result DL MDL Result DL MDL I 

38.6 2 0.204 35.5 2 0.204 
, 

final.aD05235.aikalinity.xls [ALK] 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: D05235-IA 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Matrix 

Sample Type 
Date Sampled 
Date Received 
Date Extracted 
Date Analyzed 

Units 
% Solids 

Dilution Factor 
MassN olume of Sample 

Comments 

Analyte RL 
Alkalinity, Total as CaC03 

---~-----T 

D05243 
SW-CB-02 
207645-005 

SW 
NX 

09/23/04 
09/24/04 

09/30/04 
mglL 

I 

Result DL 

36.7 2 

MDL 

0.204 

DATA SUMMARY TABLE 
INORGANIC ANALYSIS (0-033) 

Surface Water (mglL) 

D05244 
SW-CB-03 
207645-006 

SW 
NX 

09/23/04 
09/24/04 

09/30/04 
mglL 

I 

Result DL MDL 

36.2 2 0.204 

Page 2 of5 

D05238 D05239 
SW-MC-Ol SW-MC-21 
207645-007 207645-008 

SW SW 
FD NX 

09/23/04 09/23/04 
09/24/04 09/24/04 

09/30104 09/30/04 
mg/L mglL 

I I 

Result DL MDL Result DL MDL 

30.4 2 0.204 30.9 2 0.204 

final.aD05235.alkalinity.xls [ALK] 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: DOS23S-IA 

Traffic Report Sample No. 
M&E Sample 10 

Lab Sample ID 
Matrix 

Sample Type 
Date Sampled 
Date Received 
Date Extracted 
Date Analyzed 

Units 
% Solids 

Dilution Factor 
MassNolume of Sample 

Comments 

Analyte RL 

Alkalinity, Total as CaC03 

j i ~--~------r 

005240 
SW-MC-02 
207645-009 

SW 
NX 

09/23/04 
09/24/04 

09/30104 
mglL 

1 

Result OL 

33.4 2 

MDL 

0.204 

DATA SUMMARY TABLE 
INORGANIC ANALYSIS (D-033) 

Surface Water (mg/L) 

005241 
SW-MC-03 
207645-010 

SW 
NX 

09/23/04 
09/24/04 

09/30104 
mglL 

1 

Result DL MOL 

31.5 2 0.204 

Page30fS 

005245 005246 
SW-BM-OI SW-BM-02 
207645-011 207645-012 

SW SW 
NX NX 

09/21/04 09121104 
09/24/04 09124104 

09/30104 09/30104 
mglL mglL 

1 1 

Result OL MDL Result OL MOL 

27.2 2 0.204 23.7 2 0.204 

final.aDOS23S.alkalinity.xls [ALKJ 



SITE: Iron Horse Park 
CASE NO.: 0243M 
SDG NO.: D05235-IA 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Matrix 

Sample Type 
Date Sampled 
Date Received 
Date Extracted 
Date Analyzed 

Units 
% Solids 

Dilution Factor 
MassNolume of Sample 

Comments 

Analyte RL 

ILkalinity, Total as CaC03 

-~~, 

D05247 
SW-BM-03 
207645-013 

SW 
NX 

09121/04 
09124/04 

09/30104 
mglL 

1 

Result DL 

27.7 2 

MDL 

0.204 

DATA SUMMARY TABLE 
INORGANIC ANALYSIS (D-033) 

Surface Water (mgIL) 

D05248 
SW-RF-Ol 

207645-014 
SW 
NX 

09124/04 
09/25/04 

09/30/04 
mglL 

1 

Result DL MDL 

20.7 2 0.204 

Page40fS 

D05249 D05250 
SW-RF-02 SW-RF-03 

207645-015 207645-016 
SW SW 
NX NX 

09/24/04 09124104 
09/25/04 09/25/04 

09/30/04 09/30/04 
mglL mglL 

1 1 

Result DL MDL Result DL MDL 

21.8 2 0.204 13.9 2 0.204 

final.aD05235.alkalinity.xls [ALKJ 



Revision t 

--~---.--;: 

DATA SUMMARY TABLE DEFINITIONS (Inorganics) 

BB - As a qualifier for soil/sediment samples: Analyte is also detected in the bottle blank 
CRQL - Contract Required Quantitation Limit 

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank 
FD - Field Duplicate 

g - gram 
MDL - Method Detection Limit 

J - The concentration is an estimated quantity 
mglKg - milligrams per Kilogram 

mglL - milligrams per Liter 
R - The data are rejected as unusable 

RL - Reporting Limit 
U - Analyte was analyzed for but not detected 

uglKg - micrograms per Kilogram 
ugiL - micrograms per Liter 

UJ - The sample quantitation limit is an estimated quantity 
NA - Not Applicable 

J:\NEIIHP _ OU4IData Evaluation Report\Appendices\App J - lab data tables\finaLaD05235.alkalinity.xlslnorganics 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: D05301-IA 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Oate Sampled 

Oate Extracted 
Oate Analyzed 

MassNolume of Sample 
Comments 

Analyte RL 

Aluminum 1.0 
Arsenic 0.01 
Barium 0.05 
Chromium 0.01 
Cobalt 0.01 
Copper 0.01 
Lead 0.01 
Manganese 0.05 
Silver 0.01 
Vanadium 0.01 
Zinc 0.1 

005301 
BM-BH-l 

0410017-01 
09121/04 
12/09/04 
12/10104 

0.97 g 

20 J 
0.16 J 

2.1 J 
0.85 J 

0.046 J 
3.4 J 

0.27 J 
6.0 J 

0.0032 U 
0.050 J 

14 J 

DATA SUMMARY TABLE 
Inorganic Analysis (D-134) 
Fish (mg/Kg, wet weight) 

005302 005303 
BM-BH-2 BM-BH-3 

0410017-02 0410017-03 
09/21/04 09/21104 
12/09/04 12/09/04 
12110104 12/10104 
I.1g 0.98 g 

13 7.4 
0.074 J 0.10 J 

1.5 J 2.2 J 
1.7 J 1.0 J 

0.062 J 0.093 J 
4.8 J 4.2 J 

0.26 J 0.30 J 
6.2 J 13 J 

0.0037 J 0.0032 U 
0.041 J 0.053 J 

16 J 24 J 

Page 1 of6 

005304 005305 
BM-BH-4 CB-RP-I 

0410017-04 0410017-05 
09/21104 09/23/04 
12/09/04 12/09/04 
12110/04 12/10104 

0.97 g 1.02 g 

15 11 
0.13 J 0.29 J 

2.2 J 2.8 J 
0.83 J 1.2 J 

0.053 J 0.057 J 
2.9 J 3.4 J 

0.32 J 0.31 J 
6.8 J 11J 

0.0032 U 0.0030 U 
0.044 J 0.053 J 

14 J 34 J 

final.fD05301.metals.xls [fD05301] 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SnG NO.: D05301-IA 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Oate Sampled 

Date Extracted 
Date Analyzed 

MassNolume of Sample 
Comments 

Analyte RL 

Aluminum 1.0 
Arsenic 0.01 
Barium 0.05 
Chromium 0.01 
Cobalt 0.01 
Copper 0.01 
Lead 0.01 
Manganese 0.05 
Silver 0.01 
Vanadium 0.01 
Zinc 0.1 

005306 
CB-BH-I 

0410017-06 
09/30/04 
12109/04 
12110104 

0.99 g 

1.4 J 
0.047 J 

0.69 J 
2.8 J 

0.10 J 
0.49 J 
0.12 J 

6.0 J 
0.0031 U 

0.054 J 
17 J 

DATA SUMMARY TABLE 
Inorganic Analysis (D-134) 
Fish (mglKg, wet weight) 

005307 005308 
CB-BH-2 CB-BH-3 

0410017-07 0410017-08 
09/30/04 09/30/04 
12/09/04 12/09/04 
12110/04 12/10/04 
1.05 g I g 

12 11 
0.078 J 0.059 J 

0.50 J 0.27 J 
0.69 J 0.61 J 

0.028 J 0.027 J 
2.8 J 1.2 J 

0.38 J 0.15 J 
3.6 J 1.9 J 

0.0030 U 0.0031 U 
0.032 J 0.070 J 

16 J 14 J 
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005309 005310 
CB-BH-4 CB-AE-l 

0410017-09 0410017-10 
09/30/04 09123/04 
12/09/04 12/09/04 
12110104 12/10/04 
1.04 g 0.96 g 

11 12 
0.062 J 0.10 J 

1.7 J 1.8 J 
0.79 J 0.68 J 

0.039 J 0.055 J 
13 J 6.2 J 

2.3 J 0.93 J 
7.8 J 7.9 J 

0.021 J 0.010 J 
0.041 J 0.029 J 

17.1 21 J 

final.fD0530 I.metals.xls [fD0530 '] 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: D05301-IA 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

MassNolume of Sample 
Comments 

Analyte RL 
Aluminum 1.0 
Arsenic 0.01 
Barium 0.05 
Chromium 0.01 
Cobalt 0.01 
Copper 0.01 
Lead 0.01 
Manganese 0.05 
Silver 0.01 
Vanadium 0.01 
Zinc 0.1 

005311 
CB-GS-I 

0410017-11 
09/30/04 
12/09/04 
12/10/04 

0.98 g 

0.82 UJ 
0.059 J 

1.4 J 
0.29 J 

0.057 J 
0.46 J 

0.028 J 
5.1 J 

0.0032 U 
0.026 J 

28 J 

DATA SUMMARY TABLE 
Inorganic Analysis (D-134) 
Fish (mg/Kg, wet weight) 

005312 005313 
RP-BH-I RP-BH-2 

0410017-12 0410017-13 
09/22/04 09/22/04 
12/09/04 12/09/04 
12/10104 12110/04 

0.99 g 0.97 g 

2.1 U 2.1 U 
0.090 J 0.087 J 

1.2 J 1.2 J 
0.47 J 0.31 J 

0.016 J 0.019 J 
0.61 J 0.73 J 

0.043 J 0.049 J 
6.0 J 3.8 J 

0.0031 U 0.0032 U 
0.031 J 0.019 J 

12 J 16 J 
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005314 005315 
RP-GS-I RP-GS-2 

0410017-14 0410017-15 
09/22/04 09122/04 
12/09/04 12/09/04 
12110/04 12/10104 

0.96 g I g 

2.7 2.0 U 
0.12 J 0.13 J 

2.8 J 2.7 J 
0.37 J 0.26 J 

0.022 J 0.021 J 
0.49 J 0.46 J 

0.038 J 0.047 J 
13J 8.4 J 

0.0032 U 0.0031 U 
0.012 J -- R 

30 J 36 J 

final.fD0530l.metais.xis [fD053011 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: D05301-IA 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Oate Sampled 

Date Extracted 
Date Analyzed 

MassNolume of Sample 
Comments 

Analyte RL 
Aluminum 1.0 
Arsenic 0.01 
Barium 0.05 
Chromium 0.01 
Cobalt 0.01 
Copper 0.01 
Lead 0.01 
Manganese 0.05 
Silver 0.01 
Vanadium 0.01 
Zinc 0.1 

-.--.. ~.-~ 

005316 
MC-BH-I 

0410017-16 
09/23/04 
12109/04 
12110104 
1.07 g 

3.2 
om 5 J 

0.98 J 
0.36 J 

0.032 J 
0.49 J 

0.039 J 
21 J 

0.0029 U 
0.041 J 

I3J 

DATA SUMMARY TABLE 
Inorganic Analysis (D-134) 
Fish (mg/Kg, wet weight) 

005317 005318 
MC-BH-2 MC-BH-3 

0410017-17 0410017-18 
09/23/04 09/23/04 
12/09/04 12/09/04 
12110104 12/10104 
1.02 g 1.08 g 

10 23 
0.13 J 0.075 J 

1.2 J 0.99 J 
0.29 J 0.50 J 

0.036 J 0.048 J 
0.81 J 4.7 J 
0.28 J 0.41 J 

3.5 J 3.4 J 
0.0030 U 0.0029 U 

0.040 J 0.067 J 
9.6 J 12 J 
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005319 005320 
MC-AE-I MC-LO-l 

0410017-19 0410017-20 
09/23/04 09123104 
12/09/04 12/09/04 
12110/04 12/10/04 
1.08 g 0.95 g 

6.8 10 
0.041 J 0.21 J 

0.56 J 3.8 J 
0.63 J 0.21 J 

0.022 J 0.056 J 
IlJ 0.88 J 

0.54 J 0.083 J 
4.1 J 14 J 

0.0031 J 0.0033 U 
0.021 J 0.039 J 

22 J 36 J 

• 
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SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: D05301-IA 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

MassNolume of Sample 
Comments 

Analyte RL 
Aluminum 1.0 
Arsenic O.oI 
Barium 0.05 
Chromium 0.01 
Cobalt 0.01 
Copper 0.01 
Lead O.oI 
Manganese 0.05 
Silver 0.01 
Vanadium O.oI 
Zinc 0.1 

D05321 
RF-BH-I 

0410017-21 
10101104 
12/09/04 
12/10104 

0.98 g 

0.68 UJ 
0.012 J 

0.64 J 
0.55 J 

0.023 J 
0.48 J 

0.052 J 
4.5 J 

0.0032 U 
0.033 J 

13 J 

DATA SUMMARY TABLE 
Inorganic Analysis (D-134) 
Fish (mg/Kg, wet weight) 

------- ------ ----- --

D05322 D05323 
RF-BH-2 RF-BH-3 

0410017-22 0410017-23 
10101104 10101/04 
12/09/04 12/09/04 
12/10/04 12110104 
1.03 g 0.99 g 

9.3 3.6 
0.031 J O.oI 8 J 

0.52 J 0.21 J 
0.47 J 0.40 J 

0.026 J 0.015 J 
0.43 J 0.48 J 
0.14 J 0.062 J 

1.8 J 0.55 J 
0.0030 U 0.0031 U 

0.063 J 0.025 J 
8.2 J 6.9 J 
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D05324 D05325 
RF-CP-I RF-AE-I 

0410017-24 0410017-25 
09/24/04 09/24/04 
12/09/04 12/09/04 
12/10104 12/10104 
1.04 g 0.97 g 

1.6 U 5.0 
0.013 J 0.029 J 

0.22 J 0.55 J 
0.18 J 0.27 J 

0.0068 J O.oI 1 J 
1.3J 1.0 J 

0.054 J 0.083 J 
6.6 J 8.5 J 

0.0030 U 0.0032 U 
-- R O.oI8 J 

34 J 24 J 

final.fD05301.metals.xls [fD05301] 
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DATA SUMMARY TABLE 
DEFINITIONS (In organics) 

BB - As a qualifier for soil/sediment samples: Analyte is also detected in the bottle blank 
CRQL - Contract Required Quantitation Limit 

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank 
FD - Field Duplicate 

g - gram 
MDL - Method Detection Limit 

J - The concentration is an estimated quantity 
mg/Kg - milligrams per Kilogram 

mg/L - milligrams per Liter 
R - The data are rejected as unusable 

RL - Reporting Limit 
U - Analyte was analyzed for but not detected 

ug/Kg - micrograms per Kilogram 
ug/L - micrograms per Liter 

UJ - The sample quantitation limit is an estimated quantity 
NA - Not Applicable 

Page 6 of6 final.fD05301.metals.xlslnorganics 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: D05301-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 
Dilution Factor 

Comments 

Ana1yte RL 
Naphthalene 2.0 
2-Methy1naphtha1ene 2.0 
I-Methy1naphtha1ene 2.0 
Biphenyl 2.0 
2,6-Dimethy1naphtha1ene 2.0 
Acenaphthy1ene 2.0 
Acenaphthene 2.0 
Dibenzofuran 2.0 
Fluorene 2.0 
2,3,5-Trimethy1naphtha1ene 2.0 
Phenanthrene 2.0 
Anthracene 2.0 
I -Methy1phenanthrene 2.0 
Fluoranthene 2.0 
Pyrene 2.0 
Benz[ a lanthracene 2.0 
Chrysene 2.0 
Benzo[b lfluoranthene 2.0 
Benzo[k lfluoranthene 2.0 
Benzo[ e lpyrene 2.0 
Benzo[ a lpyrene 2.0 
Pery1ene 2.0 
Indeno[I,2,3-cdlpyrene 2.0 
Dibenz[ a,h lallthracene 2.0 
Benzo[g,h,ilpery1ene 2.0 

----~--, 

D05301 D05302 
BM-BH-I BM-BH-2 

0410017-01 0410017-02 
09/21104 09/21104 
10119/04 10/19/04 
11127/04 11127104 

1.11 1.11 

7.4 UJ 2.9 UJ 
8.9 UJ 2.1 U 
6.2 J 2.1 U 
2.4 J 2.1 U 
6.7 J 1.7 J 
2.0 U 2.1 U 
30 J 9.4 J 
9.5 4.4 
24 J 7.7 J 

4.1 J 2.1 U 
29 J 9.2 UJ 

7.1 J 2.1 J 
1.2 J 2.1 U 
12 J 5.0 UJ 

5.4 J 2.3 J 
2.1 UJ 2.1 UJ 
2.3 UJ 2.1 UJ 
2.2 UJ 2.1 UJ 
2.0 UJ 2.1 UJ 
2.0 U 2.1 U 
2.0 UJ 2.1 U 
2.0 U 2.1 U 
2.0 UJ 2.1 UJ 
2.0 UJ 2.1 UJ 
2.0 UJ 2.1 UJ 

DATA SUMMARY TABLE 
Polynuclear Aromatic Hydrocarbons (D-052.I) 

Tissue (ug/Kg) 

D05303 D05304 D05305 
BM-BH-3 BM-BH-4 CB-RP-I 

0410017-03 0410017-04 0410017-05 
09121104 09121104 09123104 
10119/04 10119/04 10/19/04 
11123/04 11123/04 11123/04 

1.11 1.12 1.11 

2.5 UJ 4.4 UJ 2.8 UJ 
2.7 UJ 7.4 UJ 2.2 UJ 
2.1 U 4.3 J 2.1 U 
1.3J 2.9 J 2.4 J 
3.0 J 7.0 J 1.4 J 
3.2 UJ 2.1 U 2.1 UJ 
7.2 J I I J 3.6 UJ 
2.1 U 3.2 1.9 J 
6.2 UJ 9.6 J 3.0 UJ 
2.1 U 2.6 J 2.1 U 
8.5 UJ 15 J 3.1 UJ 
1.6 J 3.6 J 1.6 J 
2.1 U 2.1 U 2.1 U 
5.2 UJ 8.5 UJ 2.4 UJ 
1.6 J 3.0 J 1.8 J 
2.1 U 2.1 U 3.2 UJ 
2.1 U 2.1 U 2.6 UJ 
2.1 U 2.1 UJ 3.6 UJ 
2.1 U 2.1 UJ 3.4 UJ 
2.1 U 2.1 U 2.1 U 
2.1 U 2.1 U 3.6 UJ 
2.1 U 2.1 U 2.1 U 
2.1 U 2.1 U 4.1 UJ 
2.1 U 2.1 U 3.8 UJ 
2.1 U 2.1 U 4.7 UJ 

Page 1 of7 

D05306 D05307 D05308 D05309 
CB-BH-I CB-BH-2 CB-BH-3 CB-BH-4 

0410017-06 0410017-07 0410017-08 0410017-09 
09130104 09/30104 09/30104 09/30104 
10/19/04 10/19/04 10119/04 10/19/04 
11127/04 11127/04 11127/04 11127/04 

1.11 1.11 1.11 1.10 

2.4 UJ 3.0 OJ 2.1 UJ 2.1 UJ 
2.1 U 2.1 U 2.1 U 2.1 U 
2.1 U 2.1 U 2.1 U 2.1 U 
2.1 U 2.4 J 2.1 U 2.1 U 
2.1 U 2.1 U 2.1 U 2.1 U 
2.1 U 2.1 U 2.1 U 2.1 U 
7.2 J 2.9 UJ 2.1 UJ 2.1 U 
1.6 J 2.7 J 1.4 J 2.2 J 
3.9 UJ 2.6 UJ 2.1 UJ 2.1 UJ 
2.1 U 2.1 U 2.1 U 2.1 U 
5.2 UJ 3.5 UJ 3.5 UJ 2.7 UJ 
2.1 J 1.6 J 2.1 U 2.1 U 
2.1 U 2.1 U 2.1 U 2.1 U 
2.1 U 2.6 UJ 2.1 UJ 2.1 UJ 
2.1 UJ 1.8 J 2.1 UJ 2.1 UJ 
2.1 UJ 2.8 UJ 2.1 UJ 2.1 U 
2.1 UJ 2.3 UJ 2.1 UJ 2.1 U 
2.1 UJ 2.5 UJ 2.1 U 2.1 U 
2.1 UJ 2.2 UJ 2.1 UJ 2.1 U 
2.1 U 2.1 U 2.1 U 2.1 U 
2.1 UJ 2.2 UJ 2.1 U 2.1 U 
2.1 U 2.1 U 2.1 U 2.1 U 
2.1 UJ 2.6 UJ 2.1 U 2.1 U 
2.1 UJ 2.8 UJ 2.1 UJ 2.1 UJ 
2.1 UJ 3.0 UJ 2.1 U 2.1 U 

final.tD0530 1 pahs.xls [pahs] 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: DOS301-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

Dilution Factor 
Comments 

Analyte RL 

Naphthalene 2.0 
2-Methylnaphthalene 2.0 
I-Methylnaphthalene 2.0 
Biphenyl 2.0 
2,6-Dimethylnaphthalene 2.0 
Acenaphthylene 2.0 
Acenaphthene 2.0 
Dibenzofuran 2.0 
Fluorene 2.0 
2,3,5-Trimethylnaphthalene 2.0 
Phenanthrene 2.0 
Anthracene 2.0 
I-Methylphenanthrene 2.0 
Fluoranthene 2.0 
Pyrene 2.0 
Benz[ a ]anthracene 2.0 
Chrysene 2.0 
Benzo[b ]fluoranthene 2.0 
Benzo[k]fluoranthene 2.0 
Benzo[ e ]pyrene 2.0 
Benzo[ a ]pyrene 2.0 
Perylene 2.0 
Indeno[1,2,3-cd]pyrene 2.0 
Dibenz[ a,h ]anthracene 2.0 
Benzo[g,h,i]perylene 2.0 

-.-----~--* 

D05310 D05311 
CB-AE-l CB-GS-l 

0410017-10 0410017-11 
09/23/04 09/30104 
10/19/04 10/19/04 
11127/04 11127/04 

1.12 1.10 

2.8 UJ 2.6 UJ 
2.7 UJ 2.1 U 
2.6 J 2.1 U 
1.2 J 2.1 U 
2.1 J \.2J 
2.1 U 2.1 U 
4.8 UJ 2.4 UJ 
2.7 J 2.4 J 
2.1 UJ 2.1 UJ 
2.1 U I.1J 
3.8 UJ 3.2 UJ 
2.6 J 2.1 U 
2.1 U 2.1 U 
5.8 UJ 2.1 U 
4.3 J 2.1 UJ 
2.6 UJ 2.1 U 
2.1 UJ 2.1 U 
2.1 UJ 2.1 U 
2.1 UJ 2.1 U 
2.1 U 2.1 U 
2.1 UJ 2.1 U 
2.1 U 2.1 U 
2.1 U 2.1 U 
2.1 UJ 2.1 UJ 
2.1 UJ 2.1 U 

DATA SUMMARY TABLE 
Polynuclear Aromatic Hydrocarbons (D-OS2.1) 

Tissue (uglKg) 

D05312 D05313 D05314 
RP-BH-l RP-BH-2 RP-GS-l 

0410017-12 0410017-13 0410017-14 
09/22/04 09122104 09122104 
10/19/04 10/19/04 10/19/04 
11127/04 11127/04 11127/04 

1.11 1.12 1.11 

3.7 UJ 5.2 UJ 3.0 UJ 
2.1 U 2.1 U 2.1 U 
2.1 U 2.1 U 2.1 U 
2.1 U 2.8 J 2.1 U 
2.1 U 2.1 U 2.1 U 
2.1 UJ 2.1 U 2.1 U 
3.0 UJ 5.5 UJ 3.7 UJ 
1.4 J 2.7 J 1.6 J 
2.7 UJ 4.2 UJ 2.3 UJ 
2.1 U 2.1 U 2.1 U 
4.4 UJ 7.7 UJ 4.5 UJ 
\,4 J \.6 J 2.1 U 
2.1 U 2.1 U 2.1 U 
2.1 UJ 3.2 UJ 2.1 U 
\,4 J 1.7J \.8 J 
2.1 U 2.1 U 2.1 U 
2.1 U 2.1 UJ 2.1 U 
2.1 UJ 2.1 UJ 2.1 U 
2.1 UJ 2.1 UJ 2.1 U 
2.1 U 2.1 U 2.1 U 
2.1 UJ 2.1 UJ 2.1 U 
2.1 U 2.1 U 2.1 U 
2.1 UJ 2.1 UJ 2.1 U 
2.1 UJ 2.1 UJ 2.1 UJ 
2.1 UJ 2.1 UJ 2.1 U 
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D05315 
RP-GS-2 

0410017-15 
09122/04 
10/19/04 
11128/04 

1.13 

6.4 UJ 
2.2 U 
2.2 U 
2.2 U 
2.2 U 
2.2 U 
4.5 UJ 
1.7J 
4.1 UJ 
2.2 U 
5.1 UJ 
\.5 J 
2.2 U 
2.2 UJ 
I.1J 
2.2 U 
2.2 U 
2.2 UJ 
2.2 UJ 
2.2 U 
2.2 U 
2.2 U 
2.2 U 
2.2 UJ 
2.2 UJ 

D05316 D05317 D05318 
MC-BH-l MC-BH-2 MC-BH-3 

0410017-16 0410017-17 0410017-18 
09/23/04 09123/04 09/23/04 
10/19/04 10/19/04 10119/04 
11128/04 11128/04 11128/04 

1.12 1.12 1.12 

2.5 UJ 4.0 UJ 3.2 UJ 
2.2 U 2.1 U 2.2 U 
2.2 U 2.1 U 2.2 U 
2.2 U I.3J I.1J 
2.2 U 2.2 J 2.1 J 
2.2 U 2.1 U 2.2 UJ 
3.5 UJ 2.1 U 5.8 UJ 
2.2 U 7.2 3.4 
2.7 UJ 13J 4.6 UJ 
2.2 U 2.1 U 2.2 U 
7.7 UJ 13J II UJ 
\,4 J 6.0 J 2.2 J 
2.2 U 2.1 U 2.2 U 
3.8 UJ 17 J 6.1 UJ 
2.8 J 7.1 J 4.1 J 
2.2 UJ 2.1 UJ 2.2 UJ 
2.2 UJ 2.1 UJ 2.5 UJ 
2.2 UJ 2.1 UJ 2.2 UJ 
2.2 UJ 2.1 U 2.2 UJ 
2.2 U 2.1 U 2.2 U 
2.2 U 2.1 U 2.2 U 
2.2 U 2.1 U 2.2 U 
2.2 U 2.1 U 2.2 U 
2.2 UJ 2.1 UJ 2.2 UJ 
2.2 U 2.1 U 2.2 U 

final.fD0530\pahs.x\s [pahs] 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: D05301-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

Dilution Factor 
Comments 

Analyte RL 

Naphthalene 2.0 
2-Methylnaphthalene 2.0 
I-Methylnaphthalene 2.0 
Biphenyl 2.0 
2,6-Dimethylnaphthalene 2.0 
Acenaphthylene 2.0 
Acenaphthene 2.0 
Dibenzofuran 2.0 
Fluorene 2.0 
2,3,5-Trimethylnaphthalene 2.0 
Phenanthrene 2.0 
Anthracene 2.0 
I·Methylphenanthrene 2.0 
Fluoranthene 2.0 
Pyrene 2.0 
Benz[ a 1 anthracene 2.0 
Chrysene 2.0 
Benzo[b lfluoranthene 2.0 
Benzo[k lfluoranthene 2.0 
Benzo[ e lpyrene 2.0 
Benzo[ a lpyrene 2.0 
Perylene 2.0 
Indeno[I,2,3-cdlpyrene 2.0 
Dibenz[ a,h 1 anthracene 2.0 
Benzo[g,h,ilperylene 2.0 

--.. ------r 

D05319 D05320 
MC-AE-I MC-LD-I 

0410017-19 0410017-20 
09/23/04 09/23/04 
10/19104 12/16/04 
11128/04 12128/04 

1.11 1.13 

3.9 UJ 2.8 U 
2.1 U 2.9 UJ 
2.1 U 3.0 J 
2.1 U 2.2 U 
2.0 J 3.6 
2.1 U 7.0 UJ 
10 J 5.6 U 

2.1 U 3.8 
2.9 UJ 4.7 UJ 
2.1 U 2.2 U 
4.9 UJ 6.5 U 
2.1 U 3.1 J 
2.1 U 2.2 U 
2.8 UJ 3.5 U 
2.1 UJ 1.6 J 
2.1 U 2.2 U 
2.1 U 2.2 U 
2.1 U 2.2 UJ 
2.1 U 2.2 U 
2.1 U 2.2 U 
2.1 U 2.2 U 
2.1 U 2.2 U 
2.1 U 2.2 UJ 
2.1 UJ 2.2 UJ 
2.1 U 2.2 UJ 

DATA SUMMARY TABLE 
Polynuclear Aromatic Hydrocarbons (D-052.1) 

Tissue (uglKg) 

D05321 D05322 D05323 
RF-BH-I RF-BH-2 RF-BH-3 

0410017-21 0410017-22 0410017-23 
10/01104 10/01/04 10/01104 
11118104 11118/04 11118/04 
12/08/04 12/08/04 12/08/04 

1.11 1.12 1.12 

2.4 UJ 2.1 UJ 2.2 UJ 
2.1 U 2.1 U 2.2 U 
2.1 U 2.1 U 2.2 U 
2.1 U 2.1 U 2.2 U 
2.1 U 2.1 U 2.2 U 
2.1 U 2.1 U 2.2 U 
6.0 UJ 2.1 U 2.2 U 
2.1 U 2.1 U 2.2 U 
2.2 UJ 2.1 U 2.2 UJ 
2.1 U 2.1 U 2.2 U 
3.6 UJ 3.7 UJ 5.4 UJ 
2.1 U l.lJ 2.2 U 
2.1 UJ 2.1 UJ 2.2 UJ 
2.1 UJ 2.1 UJ 2.2 UJ 
1.2 J 2.1 UJ 1.1 J 
2.1 UJ 2.1 UJ 2.2 UJ 
2.1 U 2.1 U 2.2 U 
2.1 UJ 2.1 U 2.2 U 
2.1 UJ 2.1 U 2.2 U 
2.1 UJ 2.1 UJ 2.2 UJ 
2.1 UJ 2.1 UJ 2.2 UJ 
\.3J 2.1 U 2.2 U 
2.1 UJ 2.1 UJ 2.2 UJ 
2.1 UJ 2.1 UJ 2.2 UJ 
2.1 UJ 2.1 U 2.2 U 

Page 3 of? 

D05324 D05325 
RF-CP-I RF-AE-I 

0410017-24 0410017-25 
09/24/04 09124104 
11/18/04 11118104 
12/08/04 12/08/04 

l.l3 l.l3 

2.3 UJ 3.4 UJ 
2.2 U 2.0 U 
2.2 U 2.0 U 
2.2 U 2.0 U 
2.2 U 2.0 U 
2.2 U 2.0 U 
2.2 U 2.0 U 
2.2 U 2.0 U 
2.2 U 2.0 UJ 
2.2 U 2.0 U 
2.8 UJ 3.2 UJ 
2.2 U 2.0 U 
2.2 UJ 2.0 UJ 
2.2 UJ 2.0 UJ 
2.2 UJ 2.0 UJ 
2.2 UJ 2.0 UJ 
2.2 U 2.0 U 
2.2 U 2.0 U 
2.2 U 2.0 U 
2.2 UJ 2.0 UJ 
2.2 UJ 2.0 UJ 
2.2 U 2.0 U 
2.2 UJ 2.0 UJ 
2.2 UJ 2.0 UJ 
2.2 U 2.0 U 

final.fD05301pahs.xls [pahs] 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: D05301-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

Dilution Factor 
Comments 

Analyte RL 

Ipercent Li2ids 0.1 

-->--1' 

I 

005301 005302 
BM-BH-l BM-BH-2 

0410017-01 0410017-02 
09/21104 09/21104 
10/21104 10/21104 
10/22/04 10122104 

1 1 

1.8 I 0.84 I 

DATA SUMMARY TABLE 
Percent Lipids (D-058.1) 

Tissue (%) 
-------

005303 005304 005305 
BM-BH-3 BM-BH-4 CB-RP-l 

0410017-03 0410017-04 0410017-05 
09/21104 09/21104 09/23/04 
10121104 10/21104 10/21/04 
10122/04 10/22/04 10122104 

1 1 1 

0.80 I 0.94 I 0.83 

Page 4 of? 

- ------- ----------

005306 005307 005308 D05309 
CB-BH-I CB-BH-2 CB-BH-3 CB-BH-4 

0410017-06 0410017-07 0410017-08 0410017-09 
09/23/04 09123104 09123104 09123104 
10121104 10/21104 10121104 10/21104 
10/22/04 10/22/04 10/22/04 10/22/04 

1 1 1 I 

I 2.4 I 0.81 I 0.96 I 0.51 

final.fDOS30lpahs.xls [lipids] 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: DOS301-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

Dilution Factor 
Comments 

Analyte RL 

Percent Lipids 0.1 

-~~, 

005310 
CB-AE-I 

0410017-10 
09/23/04 
10/21104 
10122/04 

I 

1.7 

005311 
CB-GS-I 

0410017-11 
09/30/04 
10/21104 
10122/04 

I 

\.6 

DATA SUMMARY TABLE 
Percent Lipids (D-OS8.1) 

Tissue(%) 

005312 005313 
RP-BH-I RP-BH-2 

0410017-12 0410017-13 
09/22/04 09/30/04 
10/21104 10/21104 
10/22/04 10122/04 

I I 

\.5 2.5 

Page 5 of7 

005314 005315 005316 005317 005318 
RP-GS-I RP-GS-2 MC-BH-I MC-BH-2 MC-BH-3 

0410017-14 0410017-15 0410017-16 0410017-17 0410017-18 
09122104 09/22/04 09/23/04 09123104 09/23/04 
10/21/04 10121104 10/21/04 10/21104 10/21104 
10/22104 10122/04 10/22/04 10122/04 10/22/04 

I I I I I 

\.8 2.8 2.8 \.5 \.9 

final.fD05301pahs.xls [lipids] 



SITE: Iron Horse Park OU4 
CASE NO.: 0243M 
SDG NO.: DOS301-0A 

Traffic Report Sample No. 
M&E Sample ID 

Lab Sample ID 
Date Sampled 

Date Extracted 
Date Analyzed 

Dilution Factor 
Comments 

Analyte RL 

Percent Lipids 0.1 

----·---1 

005319 005320 
MC-AE-I MC-LO-I 

0410017-19 0410017-20 
09/23/04 09/23/04 
10/21104 10121104 
10/22/04 12120104 

1 1 

5.2 2.1 

DATA SUMMARY TABLE 
Percent Lipids (D-OS8.1) 

Tissue (%) 

005321 005322 
RF-BH-l RF-BH-2 

0410017-21 0410017-22 
09123104 09123/04 
10/21104 10121104 
11119/04 11119104 

1 1 

0.98 0.88 
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005323 005324 005325 
RF-BH-3 RF-CP-I RF-AE-I 

0410017-23 0410017-24 0410017-25 
09/23/04 09124104 09/24/04 
10/21104 10/21104 10121104 
11119/04 10119/04 11119/04 

1 1 1 

1.6 0.52 7.9 

final.ID05301pahs.xls [lipids] 



Revision 2 

------, 

DATA SUMMARY TABLE DEFINITIONS (Organics) 

BB - As a qualifier for soil/sediment samples: Compound is also detected in the bottle blank 
CRQL - Contract Required Quantitation Limit 

EB - As a qualifier for soil/sediment samples: Compound is also detected in the equipment blank 
FD - Field Duplicate 

g - gram 
J - The concentration is an estimated quantity 

kg - kilogram 
L - Liter 

mg/Kg - milligrams per kilogram 
mg/L - milligrams per liter 

ml - milliliter 
R - The data are rejected and unusable 

RL - Reporting Limit 
V - Compound was analyzed for but not detected 

ug/kg - micrograms per kilogram 
VJ - The sample quantitation limit is an estimated quantity 

ug/L - micrograms per liter 

p/ne/chemist/final.fD05301pahs.xls 



APPENDIX K

Grain Size Analysis Report
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Ms. Diane Silverman 


Metcalf & Eddy 

701 Edgewater Drive 

DATE: 11/09/04 IGTX NO: 5496 

RE: Iron Horse Park 

Wakefield, MA 01880 
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11/09/04 October 2004 Laboratory Test Reports 

5 Grain Size Analyses (ASTM D 422) 
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978 635 0266 Fax 

Geotechnical Test Report November 9, 2004 

Iron 
Horse Park 
Project 
Billerica, MA 

Prepared for: 
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, . .1. , 

GeoTesting 
express 

1000 100 10 0.1 0.01 

Grain Size (rrm) 

%Cobble %Gravel %Sand %Silt &Qay Size 

- 1.8 82.3 15.9 
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Client: Metcalf & Eddy 
Project: 
Location: 

Boring ID: 

Iron Horse Park 
Billerica, MA 

SED-01 Sample Type: bag 
Project No: 
Tested By: 

GTX-5496 
ahp 

Sample ID: D05199 Test Date: 10/06/04 Checked By: jdt 
Depth: --­ Test Id: 61614 
Sample Description: Wet, very dark brown silty sand 
Sample Comment: --­
Test Comment: Very high organic contnent 

Particle Size Analysis - ASTM D 422 
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0 0 0 0 0 
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'I' . ',' --'I 
' " 

' , 

. ,I- ,. 'I' , 'I· - . . I· . . . ~ . " ' " . 'I' , , , ," 

: , 

Coefficients 
Dss =0.5784 mm D30 =0.1052 mm 

D60 =0.1982 mm D1S=N/A 

Dso =0.1651 mm DlO=N/A 

Cu =N/A Cc =N/A 

Classification 
ASTM N/A 

AASHTO Silty Gravel and Sand (A-2-4 (0)) 

Sampl,efTest Description 
Sand/Gravel Particle Shape: --­

Sand/Gravel Hardness: --­

printed 101712004 3:31:32 PM 
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GeoTesting 
express 

Client: Metcalf & Eddy 
Project: Iron Horse Park 
Location: Billerica, MA Project No: GTX-5496 

Boring ID: SED-OS Sample Type: bag 
Sample ID: D05203 Test Date: 10/08/04 
Depth :_ --­ Test Id: 61615 

Tested By: 
Checked By: 

ahp 
jdt 

Sample Description: Wet, very dark brown sand with silt 
Sample Comment: smell of petrolium 
Test Comment: very high organic content 

Particle Size Analysis - ASTM D 422 

.c 
u 
.£: 0 0 

0 0 0 0 0 0co M N '<t \0 M N 
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"I. ,- -I I -I- -/.C 
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8? I f 
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Of , ,30 
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-I , I , ,
',- ,- -,- -,- , -,­20 , 

, , , ,',I, ". -,- -,­10 

0 
1000 100 10 0.1 0.01 0.001 

Grain Size (mm) 

%Cobble %Gravel % Sand % Silt &Oay Size 

- 4.4 87.2 8.4 

Coefficients 
085 =3.2046 mm D30 =0.3104 mm 

D60=1.1704 mm D1S=0.1395 mm 

Dso =0.7558 mm Dl0 =0.0872 mm 

Cu =13.422 Cc =0.082 

ASTM N/A 
Classification 

AASHTO Stone Fragments, Gravel and Sand 
(A-l-b (0)) 

SamDlelTest Description 
Sand/Gravel Particle Shape: 

Sand/Gravel Hardness: --­

printed 10/8/2004 10:41:53 AM 



GeoTesting 
express 

Client: Metcalf & Eddy 
Project: Iron Horse Park 
Location: Billerica, MA Project No: GTX-5496 

Boring ID: SED-11 Sample Type: bag Tested By: ahp 
Sample ID: D05210 Test Date: 10/07/04 Checked By: jdt 
Depth: --­ Test Id: 61616 
Sample Description: Wet, black sand with gravel and organics 
Sample Comment: --­
Test Comment: --­

Particle Size Analysis ­ ASTM D 422 
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Grain Size (nrn) 

%Cobble %Gravel %Sand %Silt & Qay Size 

4.316.6 79.1-

Coefficients 
D85 =6.6323 mm 030 =0.3560 mm 

060 =0.8575 mm 015 =0.2110 mm 

050 =0.6360 mm 010=0.1579 mm 

Cu =5.432 Cc =0.148 

ASTM 
Classification 

Poorly graded sand with gravel (SP) 

AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0)) 

SamplelTest Description 
Sand/Gravel Particle Shape: 

Sand/Gravel Hardness: --­

printed 10(7/2004 3:29:31 PM 



GeoTesting 
express 

Client: Metcalf & Eddy 
Project: Iron Horse Park 
Location: Billerica, MA Project No: GTX-5496 

Boring ID: SED-18 Sample Type: bag 
Sample ID: 005217 Test Date: 10/07/04 
Depth: --­ Test Id: 61617 

Tested By: 
Checked By: 

ahp 
jdt 

Sample Description: Wet, very dark brown silty sand 
Sample Comment: --­
Test Comment: high organic content 
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Particle Size Analysis - ASTM D 422 
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Grain Size (mn) 

%Cobble %Gravel % Sand % Si~ & Oay Size 

- 2.0 69.6 28.4 

Coefficients 
085 =0.8271 mm 030 =0.0807 mm 

060 =0.2956 mm D15 =N/A 

050=0.1966 mm 010 =N/A 

Cu =N A Cc =N/A 

Classification 
ASTM N/A 

AASHTO Silty Gravel and Sand (A-2-4 (0» 

Sample/Test Description 
Sand/Gravel Particle Shape: 

Sand/Gravel Hardness : --­

printed 10(7(2004 3:28:38 PM 

0.001 



GeoTesting 
express 

Client: Metcalf & Eddy 
Project: Iron Horse Park 
Location: Billerica, MA Project No: GTX-5496 

Boring ID: SED-22 Sample Type: bag Tested By: 

Sample ID: D05221 Test Date: 10/07/04 Checked By: 

Depth: --­ Test Id: 61618 

ahp 
jdt 

Sample Description: Wet, very dark brown sand with silt and organics 
Sample Comment: --­
Test Comment: high organic content 

Particle Size Analysis - ASTM D 422 
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Grain Size (rrm) 

\ 

\ \ , 

\ 

\ 

\' ' 1 '\ ' ,\, ,\, , 

\, ,\, \ ' ", ,' ..1 

\ 

, \ , 
J. . , J. ' ,\ ,I .. ,I. c ," ••1 

, \ \ 
, \ 

: \ 
\ ,', \ .t, " , 

\ 

\ 
,.," , 

, \ 

\ ' \ 
\' " 1 ,-,," " I 

\ 
\ 

, , 
,\, ", -.-1' . i· < ' \ .. -j' 

\ 

\ 

%Cobble %Gravel %Sand %Silt & Oay Size 

88.1- 0.0 11.9 

Coefficients ' 
Dss=1.5628 mm D30 =0.2644 mm 

D60 =0.6841 mm DiS =0.1120 mm 

Dso =0.5011 mm Di0 =0.0587 mm 

Cu =11.651 Cc =0.102 

ASTM N/A 
Classification 

AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0)) 

SampleITest Description 
Sand/Gravel Particle Shape: --­

Sand/Gravel Hardness: --­

printed 101712004 3 ;,28; 06 PM 

0.001 
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