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recutive Summary&E-10%%,

This report presents an assessment of potential ecological hazards related to Departmert of
Defense (DOD) activities at the former Plum Brook Ordnance Works (PBOW) located near
Sandusky, Ohio. The objective of this Baseline Ecological Risk Assessment (BERA) is to
produce a supplement to the Phase I Screening-Level Ecological Risk Assessment (SLERA),
prepared by IT Corporation (IT) in 2000, to provide additional site- specific information to risk
managers to allow them to decide if revised estimated ecological hazards to potentially exposed
receptors are acceptable .

The PBOW was operated from 1941 to 1945 as a manufacturing plant for trinitrotoluene (TNT),
dinitrotoluene (DNT), and pentolite . Some of the areas used by the DOD were decontaminated
in the 1950s and 1960s in accordance with DOD standards at that time ; other areas have been
decommissioned, but not decontaminated . The site is currently owned by the National
Aeronautics and Space Administration (NASA) and is operated as the Plum Brook Station (PBS)
of the John Glenn Research Center at Lewis Field (GRC). The NASA GRC is located in

Cleveland, Ohio.

Two sites within the Red Water Ponds (RWP) areas of PBOW are the focus of this BERA: the
West Area Red Water Pond (WARWP) and the Pentolite Road Red Water Pond (PRRWP).

Following the Ohio Environmental Protection Agency (OEPA) approved work plan, prepared by

IT in 2000, sampling activities for soil, surface water, sediment, and fish and aquatic organism
tissue occurred in September 2000 . Samples were analyzed for critical chemical analytical
parameters (identified in the SLERA), as well as used to perform bioaccumulation studies and
toxicity studies. Chemical and biological toxicity results were used to prepare the BERA. Major
components of the BERA are (1) refined food chain models for terrestrial and aquatic receptors
that use site-specific biological concentration factors (BCF) and other site-specific factors; and
(2) a detailed evaluation and discussion of aquatic and terrestrial toxicity test results.

Two different approaches are used for the refined food chain model in order to provide risk
managers with a risk range to aid in decision making. The two approaches include a reasonable
maximum exposure (RME) scenario and a central tendency (CT) exposure scenario . The RME
scenario estimates the upper-end of the risk range by using 95 percent upper confidence limit
(UCL) exposure point concentrations, site-specific BCFs calculated in a conservative fashion to
overestimate uptake, no observed adverse effect level (NOAEL) toxicity values, and
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conservative intraclass toxicity extrapolation factors. The CT exposure scenario estimates a
more realistic (less conservative) risk value by using arithmetic mean exposure point
concentrations, site- specific BCFs calculated using a more realistic (less conservative) approach,
lowest observed adverse effect level (LOAEL) toxicity values, and an intraclass toxicity
extrapolation factor of one.

Results of the refined food chain models suggest that ecological hazards for the receptors
estimated using the more realistic CT approach are all considerably less than 1, U.S .
Environmental Protection Agency (EPA) hazard threshold of concern. Hazard indices were
found to range from 0.002 up to 0.4 for both the great blue heron and raccoon. Hazards
estimated using the more conservative RME food chain model approach are above I for several
receptors, with the highest hazard indices (26 for the great blue heron and 21 for the raccoon)
due primarily to elevated concentrations of iron in WARWP sediment. Due to the highly
conservative approach used in the RVE food chain model, it is very unlikely that these elevated
hazards would be expected to result in actual adverse effects in the real world.

Results of the site- specific toxicity testing demonstrated some biologically significant toxicity in
a few of the surface water, sediment, and soil samples, summarized as follows :

0 10 percent of the surface water samples showed significant minnow toxicity
0 10 percent of the surface water samples showed significant water flea toxicity
0 None of the sediment samples showed significant amphipod crustacean toxicity
0 17 percent of the soil samples showed significant earthworm toxicity .

Potential causes of the measured surface water toxicity, based on the available data evaluating
using correlation statistics and graphical evaluations, could not be reliably determined. For
sediment, elevated arsenic levels, and perhaps iron, were implicated as a potential cause of
reduced survival, using correlation results and a graphical evaluation, however, the reduced
survival measured was not biologically significant . The potential cause of the measured soil
toxicity was convincingly shown to be related to soil polycyclic aromatic hydrocarbon (PAH)
concentrations .

It is important to note that the toxicity measured in the site media samples is generally relatively

minor, compared with the laboratory controls . Survival or reproduction was reduced by not
more than 25 to 30 percent, compared with the laboratory controls . It should also be noted that
OEPA uses a significant difference of 20 percent as a level of importance .
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It is possible that these relatively minor reductions in survival and reproduction may have
insignificant adverse effects at the population or community levels of biological organization .

A weight of evidence summary was based on the two lines of evidence presented in this BERA -
namely the refined food chain model and the site surface water, sediment, and soil toxicity
studies. It is important to note that the results of the refined food chain model, using the more
realistic CT approach, demonstrated no adverse effects. The weight of evidence summary
findings are:

Elevated PAH concentrations in WARWP soils are an ecological concern due to :
(1) measured earthworm toxicity ; and (2) predicted RME food-chain impacts to
the shrew via biological uptake by prey items such as earthworms .

Elevated iron concentrations in WARWP sediments are also an ecological concern
due to the observation that : (1) concentrations were determined to be potentially
deleterious to herons and raccoons using the RME food chain model; and (2) the
iron concentration used in the RME food chain model is similar to an iron
sediment concentration that is associated with reduced survival of sediment
amphipods. It should be noted that the amphipod reduced survival that was
measured may be due to other sediment factors, as overall iron concentrations
were not significantly correlated with sediment toxicity .

Environmental media at PRRWP do not appear to pose significant unacceptable
risks to ecological receptors.

It is important to note that the extent of elevated PAH concentrations in WARWP soil, and the
extent of elevated iron concentrations in WARWP sediments appear to be very localized . In
addition, the PAH hot spot location is situated in a grassy area commonly used for vehicular

access to the WARWP area, and by site visitors and drillers, and is not known to be a historical
industrial process location .

In light of current site activities (burning for habitat management), CT hazard index outcomes,
biological toxicity text results, and uncertainty analysis discussions, remedial activity based on
the results of the BERA is not recommended at this time .
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1.0 Introduction

The U.S . Army is conducting studies of the environmental impact of suspected hazardous waste
sites at properties previously owned by the U.S . Department of Defense (DOD) . The U.S . Army
Corps of Engineers (USACE) is pursuing this work under the Defense Environmental
Restoration Program (DERP) for formerly used defense sites (FUDS). The former Plum Brook
Ordnance Works (PBOW) located in the city of Sandusky, Erie County, Ohio is a DERP FUDS
project and is being managed and technically overseen by the Nashville and Huntington Districts
of USACE. Figure I- I shows the geographic location of t1-r former PBOW site . IT Corporation
(IT) performed a baseline ecological risk assessment (BERA) of soil, surface water and sediment
at two Red Water Pond (RWP) Areas (the West Area Red Water Ponds [WARWP] and the
Pentolite Road Red Water Ponds [PRWWP]). This work was performed under Delivery Order
002 of Contract Number DACA62-00-D-002.

It should be noted that intermediate numerical values presented in some tables or text of this

report may temporarily overstate the accuracy of the values, as three or more significant figures
may be presented . However, final BERA hazard estimates are generally limited to only one or
two significant figures, in order to present final numerical results with the appropriate number of
significant figures .

1. 1 Scope ofWork and Project Objectives
As specified in the scope of work (SOW) (USACE, 2000), the BERA activities included
preparation of site- specific work plans, soil, surface water, sediment sampling and biological
sampling, evaluation of analytical results from sampbs collected during the field investigation,
preparation and submittal of the BERA report characterizing activities, conclusions, and
recommendations for further actions . Figure 1-2 identifies both areas investigated in relation to
other site features .

The two RAT areas of PBOW are the focus of this BERA: the WARWP and the PRRAT. It
should be noted that although the 8- step process presented in the Ecological Risk Assessment
Guidance for Superfund (ERAGS) (U.S . Environmental Protection Agency [EPA, 1997]) is
generally followed in this BERA, ERAGS was not the primary guidance document used for the
preparation of the screening- level ecological risk assessment (SLERA) ; therefore, there are some
differences between ERAGS and the SLERA. The SLERA was based primarily on the Tri-
Service Procedural Guidelines for Ecological Risk Assessments (Wentsel, et al., 1996).
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1.2 Site History and Potential for Contamination
The 9,009-acre PBOW site was built in early 1941 as a manufacturing plant for 2,4,6-trinitro-
toluene (TNT), dinitrotoluene (DNT), and pentolite . Production of explosives began on
December 16, 1941 and continued until 1945 . It is estimated that more than I billion pounds of
explosives were manufactured during the 4-year operating period .

After plant operations ceased in 1945, decontamination of TNT, acid, pentolite, and DNT
processing lines began; decontamination of the lines was completed during the last quarter of
1945 . The property was initially transferred to the Ordnance Department, then to the War Assets
Administration after it was certified decontaminated by the U.S. Army. In 1949, PBOW was
transferred to the General Services Administration (GSA).

The National Aeronautics and Space Administration (NASA) acquired PBOW on March 15,
1963 and is presently utilizing the site . On April 18, 1978, NASA declared approximately 2,152
acres of land as excess . The Perkins Township Board of Education acquired 46 acres of the
excess and uses this area as a bus transportation center. GSA retains the remaining acreage and
currently has a use agreement with the Ohio National Guard for 604 acres of the land . NASA
presently controls approximately 6,400 acres and is using the site to conduct space research as a
satellite operation of NASA's John Glenn Re search Center (GRC) at Lewis Field. The NASA
GRC is located in Cleveland, Ohio . The details of these land transactions are listed in the site
management plan and can be found at the NASA Plum Brook Station (PBS) .

Potential contaminants in the groundwater at PBOW, based on review of historical use of the site
and findings of previous investigations, may include nitroaromatic compounds (explosive
residuals), volatile organic compounds (VOC), sernivolatile organic compounds (SVOC), pesti-
cides/polychlorinated biphenyls (PCB), cyanide, and dissolved metals .

1.3 Summary of Previous Environmental Studies
The following sections summarize results from previous investigations at the two RWP Areas.
Identified sample locations may be referenced on figures in Chapter 2.0 of the Risk Assessment
andDirect-Push Investigation ofthe Red WaterPonds (IT, 2000a) .

1.3.1 West Area Red Water Ponds
In 1984, Battelle Laboratories collected a surface soil sample from the spoils area at the
WARWP area . Concentrations of nitroaromatics were detected in the low-parts per million
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(ppm) range using a now obsolete analytical method (International Consultants Incorporated
[ICI], 1995).

Prior to 1985, a number of studies were conducted on the surface water and sediment from the
RWP Areas. In the western pond at the WARWP area, 34 bottom sediment samples were
collected in a grid pattern by Ohio National Guard environmental health personnel and screened
for TNT and DNT derivatives. The highest values of TNT and DNT found in the sediment were
less than I ppm. In 1989, IT conducted an investigation to confirm or deny the presence of
residual chemical contamination from PBOW operations . Six surface soil samples were
collected from 0 to 2 feet below ground surface (bgs) from borings IT-MWO2, IT-SBO7, IT-
SB09, IT-SBIO, IT-SBII, and IT-SB12 located at the WARWP area . NoVOCs orSVOCs were
detected . Four nitroaromatic compounds (1,3-dinitrobenzene [DNB], 1,3,5-trinitrobenzene
[TNB], 2,4-DNT, and 2,4,6-TNT) were detected, with the highest concentrations (greater than
600 micrograms per kilogram [Vg/kgl) detected at IT-SB12. Manganese was also detected at a
concentration exceeding that of the background sample. Monitoring well IT-MWO2 was
installed downgradient from the WARWP area . Agroundwater sample was collected for
analysis of VOCs, SVOCs, nitroaromatic compounds, nitrates, sulfates, pH, and metals .
Analytical results indicated concentrations of some VOCs and SVOCs were detected in the low
(less than 20 micrograms per liter [Vg/Ll) parts per billion (ppb) range. Nitroaromatics (up to
160 Vg/L), chromium (0.12 Vg/L), manganese (3 .0 Vg/L), and sulfate (950 Vg/L) were also
detected.

In 1991, Science Applications International Corporation (SAIC) conducted a preliminary
assessment to evaluate past waste management and hazardous material handling processes.
Based on this assessment, SAIC determined that hazardous substances had been released to the
environment at the WARWP area .

In 1993, a site inspection was conducted by Morrison- Knudsen Ferguson Corporation (MK) to
assess the threat posed by the site on human health and the environment, and to determine the
need for additional investigations . MK analyzed sediment and surface water from Pipe Creek
near the WARWP area for VOCs, SVOCs, and nitroaromatics. The surface water had no
detectable contaminants, but the sediment had a few VOCs and SVOCs in the low-ppb range.
No nitroaromatics were detected (ICI, 1995). Four monitoring wells (MK-MW09, MK-MWIO,
MK-MWI 1, and MK-MW12) were installed in the vicinity of the WARWP area (MK, 1994).
Groundwater was collected from the four new wells and IT-MWO2 for analyses of VOCs,
SVOCs, nitroaromatic compounds, nitrates, sulfates, and metals . VOCs, SVOCs, and
nitroaromatics were not detected in any groundwater samples (ICI, 1995).
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In 1994, Dames &Moore, Inc. (D&M) conducted an investigation to evaluate groundwater
occurrence and flow conditions in the overburden and bedrock water-bearing zones; assess
groundwater quality in the overburden water-bearing zone; and investigate the baseline
groundwater quality of the bedrock water-bearing zone to evaluate the necessity of additional
work at PBOW (D&M, 1997). Two bedrock wells (BED-MW14 and BED-MW19) and two
overburden wells (WA-MWOI and WA-MW02) were installed in the vicinity of the WARWP
area . Hydrogeologic data indicated that groundwater flow in the overburden exhibited a strong
downward vertical component and the presence of groundwater was strongly seasonally
dependent . The general groundwater flow in both water-bearing zones was determined to be to
the north toward Lake Erie . Groundwater samples were analyzed for VOCs, base neutral/acid
extractable compounds (BNA), nitroaromatics, and metals . Significant concentrations of
nitroaromatics were determined to be present adjacent to the ponds in both the overburden and
the bedrock aquifers . VOCs and BNAs were also present in the bedrock wells. Some metals
(antimony, manganese, and nickel) were also detected at concentrations exceeding their
maximum contaminant levels (D&M, 1997).

In 1996, IT conducted a groundwater investigation (GWI) focusing on the western portion of the
facility ; the investigation consisted of installing three overburden monitoring wells, redeveloping
existing monitoring wells, and collecting groundwater samples for laboratory analysis . In
addition, one monitoring well (IT-MWIO) and one temporary piezometer (IT-MW07) were
installed in the vicinity of the RWP Area. It was determined that the overburden material had
been impacted by nitroaromatic compounds in the central portion of the WARWP area and that
inorganic compounds were present at concentrations exceeding the risk-based screening
concentrations throughout the area (IT, 1997) . It was recommended that further evaluation of the
metals in the groundwater be performed to determine whether they were derived from an on-site
source of contamination or were related to background conditions. IT determined that the
bedrock water-bearing zone had detectable concentrations of nitroaromatics and other organic
compounds north of the WARWP area, but based on analyses, the water from the bedrock
aquifer did not have detectable concentrations and would not cause any detrimental effects to
exposed individuals for these constituents in the central portion of the area . Inorganic
compounds were also present north of this area . It is concluded that further evaluation would be
needed to determine the nature and extent of contamination in these areas, after background
levels are established for metals in groundwater.

During a November 1997 groundwater sampling event, IT discovered that two of the overburden
wells at the WARW area (IT-MWO2 and WA-MW02) and one bedrock well (PB-BED-MW14)
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had red-colored water, suggesting the presence of nitroaromatics . The latest (May, 1998)
analytical results for these wells indicate elevated concentrations of nitroaromatics . The
analytical results of these samples were documented in a separate report (IT, 1999) .

In June and November 1998, IT performed a direct-push investigation and risk assessment for
soil, groundwater, surface water and sediment at the WARWP. Human health risk from
potential chemical carcinogens at both the WARWP and the PRRWP are either at or below Ohio
Environmental Protection Agency (OEPA) acceptable limits, for the residential, groundskeeper,
and construction worker exposure scenarios . Similarly, human health risk from potential
noncarcinogenic chemical hazards at both these sites are below the OEPA acceptable limit. The
following recommendation was made as a result of the findings of the human health risk
assessment :

Following completion of bedrock water quality characterization at the two RWP
Areas, human health risk from the bedrock groundwater should be evaluated at the
two sites.

Recommendations of the ecological risk assessment (ERA) are summarized in Section 2.1 of the
current document .

1.3.2 Pentolite Road Red WaterPonds
In 1989, IT conducted an evaluation to determine whether residual chemical contamination was
present (IT, 1991). A shallow monitoring well (IT-MW05) was installed on the northern edge of
the RWPs, in the suspected downgradient direction . Soil borings IT-SB13 through IT-SB18
were also drilled, and soil samples were collected. 2,4-DNT and 2,6-DNT were detected in the
soil at concentrations of at least 0.740 ppm and sodium concentrations in samples from six of the
borings exhibited concentrations significantly above the measured background levels (ICI,
1995).

A site inspection was conducted by MK from June through July 1993 to assess the threat posed
to human health and the environment and to determine the need for any additional investigation .
MK collected and analyzed surface and sediment samples from a drainage ditch along Pentolite
Road north of the PRRWP area. Samples were analyzed for VOCs, SVOCs, and nitroaromatic
compounds. No samples from the Pentolite Road ditch showed detectable levels of contaminants
(MK, 1994).

From May to June of 1994, D&M conducted a GWI to evaluate groundwater conditions in
several areas at PBOW. The SOW included an assessment of groundwater quality in the
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overburden and bedrock water-bearing zones at the PRRWP area. Overburden monitoring wells
PR-MW7, PR-MW8, and PR-MW9 and bedrock monitoring wells BED- 15 and BED- 16 were
installed. The investigation found that the groundwater flow in the overburden exhibited a
strong downward vertical component, and the presence of groundwater in the overburden was
seasonally dependent. Groundwater sample results indicated that nitroaromatics were present in
the overburden water-bearing zone, while lower levels of nitroaromatics were present in the
bedrock water-bearing zone (D&M, 1997).

From the sitewide GWI performed by IT in September through October of 1996, it was
determined that the overburden water-bearing zone in the PRRWP area had detectable
concentrations of nitroaromatic compounds. The bedrock water-bearing zone was also
determined to have detectable concentrations of benzene, toluene, ethyl benzene, and total
xylenes (BTEX), SVOCs, and nitroaromatic compounds (IT, 1997) .

During the November 1997 groundwater sampling event, IT discovered that three of the
overburden wells at the PRRWP area (PR-MW07, PR-MW08, and PR-MW09) had red-colored
water, suggesting the presence of nitroaromatics . The analytical results from the latest samples
(May, 1998) exhibited elevated concentrations of nitroaromatic compounds. The analytical
results of these samples are reported in a separate report (IT, 1999) addressing the GWI.

In June and November 1998, IT performed a direct push investigation and risk assessment for
soil, groundwater, surface water and sediment at the WARWP. Human health risk from
potential chemical carcinogens at both the WARWPand the PRRWP are either at or below
OEPA acceptable limits, for the residential, groundskeeper, and construction worker exposure
scenarios. Similarly, human health risk from potential noncarcinogenic chemical hazards at both
these sites are below the OEPA acceptable limit. The following recommendation was made as a
result of the findings of the human health risk assessment :

Following completion of bedrock water quality characterization at the two RWP
Areas, human health risk from the bedrock groundwater should be evaluated at the
two sites.

Recommendations of the ERA are summarized in Section 2.1 of the current document .

1.4 Summary ofExisting Site Conditions
The former PBOW site is currently owned by the NASA and is operated as the PBS of the
NASA GRC in Cleveland, Ohio . Most of the aerospace testing facilities built in the 1960s at the
site are on standby or inactive status . The site is located approximately 4 miles south of
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Sandusky, Ohio and is specifically located in the Perkins, Oxford, Huron, and Milan Townships.
The site is bounded on the north by Bogart Road, on the south by Mason Road, on the west by
County Road 43, and on the east by U.S . Highway 250. The areas surrounding PBOW is mostly
agricultural and residential.

The topography of PBOW site is characterized by a fairly flat ground surface that slopes
gradually northward toward Lake Erie at an average gradient of less than 2 percent. Elevations
at the site range from 675 feet above mean sea level (msl) along the southeast edge of the site to
about 625 feet msl in the northern portion of the installation at Bogart Road. Eleven streams
exist within the site and flow toward Lake Erie . Plum Brook, Ransom Brook, and Pipe Creek are
the three major streams and are being monitored by NASA PBS. Both Plum Brook and Ransom
Brook, as well as some of the other streams within the site are ephemeral, intermittent, or
seasonal . The climate in north central Ohio is a typical continental climate showing significant
influence by Lake Erie . Mean annual precipitation is 33.90 inches . The average monthly
precipitation is approximately 1 .65 inches for February and 3 .70 inches for the month of July .

Devonian and Silurian carbonate and elastic rocks, generally dipping to the southeast,
characterize bedrock geology at PBOW. The thickness of glacial till or lacustrine deposits range
from approximately 5 feet or less for most of the site to approximately 20 feet in the northern
border of the site . In many locations, bedrock is exposed on the ground surface. According to
the PBOW preliminary assessment (SAIC, 199 1) some karst features are present in the carbonate
rocks forming the water-bearing formation underneath the soil cover.
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2.0 SLERA and Problem Formulation

This chapter presents the results of the SLERA and a problem formulation.

2.1 SLERA Results
In the SLERA (IT, 2000a), ecological hazards were estimated using both historical and 1999
analytical data collected from both RWP areas at the PBOW. Results of the SLERA are briefly
discussed in the following paragraphs .

A variety ofhabitats exist at the RWP, summarized in Section 6.2.1 of the SLERA (IT, 2000a) .
Habitat pictures, presented in Figures 6- 1 through 6-8 of the SLERA, represent typical site
conditions in mid-June 1998) .

Potential impacts to terrestrial plants were evaluated by comparing source term concentrations of
constituents of potential ecological concern (COPEC) calculated for soil at the RWP areas with
available benchmark concentrations . None of the available benchmark concentration values
were exceeded by source term concentrations at either area. It should be noted that a previous
review comment on the SLERA requested additional information on this topic, as some bare soil
areas were noted during the site reconnaissance performed in June 1998 . The small bare soil
area photographed at the WARWP was located near historic sample location DP-23, which was
one of the samples used to assess soil geotechnical conditions at the site . This location is
adjacent to historic sample location DP- 13 and the current BERA soil Sample No. ADOOOI . As
will be discussed later in this report, concentrations of polycyclic aromatic hydrocarbon (PAH)
were elevated in Sample No. ADOOOI . Additional bare soil areas were noted at the PRRWP site
during the 1998 reconnaissance, and photographs are presented in the SLERA (IT, 2000a) .
Based on a review of organic chemical concentrations detected in surface soils (Figure 4-4 of IT,
2000a), a few organic were found to have elevated concentrations (e.g ., 4-amino-2,6-
dinitrotoluene was found up to 2.7 milligrams per kilogram (mg/kg) at sample location DP-11) .
Based on this information, bare soils at PRRWP cannot be attributed to COPEC concentrations .
As noted in the SLERA, a possible explanation of the bare areas includes heavy deer activity,
because many of the bare soil areas were completely covered with deer tracks .

Potential impacts to aquatic biota were evaluated by comparing surface water and sediment
COPEC concentrations at the RWP areas with available benchmarks for the protection of aquatic
life . Concentrations of aluminum, iron, lead, manganese, and vanadium measured in surface
water at the WARWP exceeded acceptable benchmarks to protect aquatic biota. The COPEC
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concentration data for sediments at the WARWP exceeded toxicity benchmalks for arsenic,
copper, and iron designed to protect aquatic biota. Surface water COPEC concentrations of
aluminum, iron, and manganese at the PRRWP also exceeded some of the benchmark
concentrations .

Potential risks to terrestrial and aquatic wildlife at the RWPs were evaluated by calculating
hazard quotients (HQ) for all COPECs and exposure pathways for each receptor of concern. The
HQs were then summed to obtain a hazard index (HI) . The summed HQ calculated for each
receptor was compared with DOD guidelines (Wentsel, et al ., 1996) . According to these
guidelines, the higher the HQ the greater the potential risk posed by site related contaminants . If
the HQ was less than 1, then there is no probable risk. If the HQ was between I and 10 then
there is a very low potential for ecological effects. If the HQ was between 10 and 100, then
significant potential for ecological effects exists . If the HQ was above 100, then very significant
potential for ecological effects is present due to site contamination It should be noted that the
OEPA believes any HQs greater than I are a potential concern.

For the WARAT, summed HQs for terrestrial receptors (rounded to two significant figures) were
28 for the deer mouse ; 9.1 for the cottontail rabbit ; 96 for the shrew; 450 for the marsh wren; 38
for the raccoon; 8 .3 for the white-tailed deer; and 0.0062 for the red-tailed hawk. Summed HQs
for aquatic receptors were 720 for the great blue heron and 670 for the raccoon. Since the

raccoon is exposed to both terrestrial and aquatic media, summed HQs were presented for both
environments .

For the PRRWP, summed HQs for terrestrial receptors (rounded to two significant figures) were
4.1 for the deer mouse; 2.7 for the cottontail rabbit ; 15 for the shrew ; 410 for the marsh wren; 6.1
for the raccoon; 1 .8 for the white- tailed deer ; and 0.0018 for the red-tailed hawk. Summed HQs
for aquatic receptors were 130 for the great blue heron and 38 for the raccoon. Again, since the
raccoon is exposed to both terrestrial and aquatic media, summed HQs were presented for both
environments .

Hazard drivers (i.e ., those chemical constituents contributing the most to the elevated total HIs)
were as follows, by medium:

0 Soil : nitroaromatics (DNT compounds), PAH, and antimony

0 Surface Water : aluminum, magnesium, lead, and iron
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Sediment : nitroaromatics (DNT compounds), PAH carbazole, and the inorganics
aluminum, iron, magnesium, phosphorus, potassium, and calcium.

Based on results of the SLERA, a decision was reached on ERAGS scientific nunagement
decision point (SMDP) No . I to prepare a supplement to the SLERA, in the form of a BERA, to
address in further detail the potential ecological hazards associated with the RWPs. The
following recommendations were made, based on (1) the findings of the SLERA (IT, 2000a) and
(2) discussions with USACE :

Establish additional background concentrations for metals in surface water,
sediment, and surface soil

Conduct terrestrial earthworm and aquatic worm bioaccumulation studies to
estimate uptake and bioavailability of chemical constituents from surface soil and
sediment, respectively

Conduct fish uptake studies to estimate bioaccumulation and bioavailability of
metals from surface water

Conduct a literature search to obtain a more accurate avian toxicity benchmark
(i.e ., no observable adverse effects level (NOAEL) for the nitroaromatic 4-amino-
2,6-DNT and other hazard drivers) .

2.2 Problem Formulation
Based on the available data, IT prepared a problem formulation for the RWP sites. The problem
formulation, presented as follows, is Step 3 of the eight-step ERAGS process (EPA, 1997), and
includes assessment endpoints, conceptual site model information, exposure pathways, and risk
questions and hypotheses .

As determined in the SLERA (IT, 2000a), the potential exists for adverse ecological effects to
ecological entities at the site due to the presence of viable habitat, ecological receptors, exposure
pathways, and chemical stressors. HIs significantly above I (e.g ., up to 720) were estimated for
representative ecological receptors using the HQ method in the SLERA (IT, 2000a) (equivalent
to Steps I and 2 of the ERAGS eight- step process) . In addition, potential surface water and
sediment hazards to aquatic biota as a result of RWP media COPEC concentrations were
identified, as a result of comparisons of site data with surface water and sediment criteria for the
protection of aquatic life .
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2.2.1 Assessment Endpoints
The protection of ecological resources, such as habitats and species of plants and animals is a
principal motivation for conducting ERAs. Key aspects of ecological protection are presented as
policy goals. These are general goals established by legislation or agency policy that are based
on societal concern for the protection of certain environmental resources . To determine whether
these protection goals are met at the site, assessment and measurement endpoints have been
formulated to define the specific ecological values to be protected and to define the degree to
which each may be protected .

Given the diversity of the biological world and the multiple values placed on it by society, there
is no universally applicable list of assessment endpoints . Suggested criteria that may be
considered in selecting assessment endpoints suitable for a specific ecological risk assessment
are: (1) ecological relevance, (2) susceptibility to the contaminant(s), (3) accessibility to
prediction and/or measurement, and (4) definable in clear, operational terms (Suter, 1993).
Selected assessment endpoints should reflect environmental values that are protected by law, are
critical resources, or have relevance to ecological functions that may be impaired. Both the
entity and attribute should be identified for each selected assessment endpoint .

Assessment endpoints are inferred from effects to one or more measurement endpoints.
Measurement endpoints (discussed in Chapter 3 .0 as part of the BERA Study Design) are a
measurable response to a stressor that is related to the valued attribute of the chosen assessment
endpoint . It serves as a surrogate attribute of the ecological entity of interest (or of a closely
related ecological entity) that can be used to draw a predictive conclusion about the potential for
effects to the assessment endpoint . Information collected during previous site reconnaissance
activities (IT, 2000a) was used to assist in the selection of assessment (and measurement)
endpoints . Assessment endpoints for the BERA, formal expressions of the environmental values
to be protected (Suter, 1993), are presented below.

Protection of long-term survival and reproductive capabilities for omnivorous
mammal populations

Protection of long-term survival and reproductive capabilities for small
insectivorous mammal populations

Protection of long-term survival and reproductive capabilities for insectivorous
bird populations

Protection of long-term survival and reproductive capabilities for benthic
invertebrate populations
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Protection of long-term survival and reproductive capabilities for aquatic
vertebrate (fin fish) populations

Protection of long-term survival and reproductive capabilities for semi-aquatic
omnivorous mammal populations

Protection of long-term survival and reproductive capabilities for piscivorous bird
populations.

ZZ2 Conceptual Model andExposure Pathways
An important component of the problem formulation includes an exposure pathways analysis .
Exposure pathways consist of four primary components : source and mechanism of contaminant
release, transport medium, potential receptors, and exposure route . A chemical may also be
transferred between several intermediate media before reaching a potential receptor . All of these
components are important for the RWPs. The exposure pathways considered for the
representative terrestrial and aquatic receptors at the RWP sites are presented in conceptual site
model diagrams (Figures 2-1 and 2-2) .

Exposure to different categories of environmental media is addressed in this pathways analysis,
as discussed in the following subsections. It should be noted that some of the components of

these pathways (e.g ., soil COPEC plant toxicity) were adequately addressed in the SLERA and
do not need to be reevaluated .

Soil Exposure Pathway. Soil exposure pathways are potentially important for terrestrial

plants and animals at the sites . For non-burrowing animal exposure, soil samples obtained from
a depth of 0 to I foot are generally considered, as this would be the point of exposure . Note :
The agency-approved work plan for the SLERA defined surface soil as 0 to I foot, however, due
to depth compositing of 0 to 2 feet and 0 to 3 feet in the historic dataset, all soils from the 0 to 3
foot depth interval are considered as surface soil . For burrowing animals such as the shrew, soil
samples obtained from a depth of 0 to 6 feet are considered. For uncertainties associated with
the 0 to 6 foot depth interval, see the Uncertainty Analysis (Section 6.6).

For deep-rooted plant exposure, soil samples taken from 0 to 6 feet are considered because some
feeder roots are located within this depth. In the SLERA the white-tailed deer was assumed to
ingest leaves of trees translocating COPECs from subsoils .

Sediment Exposure Pathway. Sediment generally consists of soil or other material settled
out of suspension in surface water or native soils underlying flowing or standing water bodies .
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Potential contaminant sources for sediment include buried or stored waste, and contaminated
surface water, groundwater, and soil . The release mechanisms include surface water runoff,
groundwater discharge, and airborne deposition . Potential receptors of chemicals in
contaminated sediment include aquatic flora and fauna. Direct exposure routes for impacted
sediment include contact by benthic -dwelling organisms such as catfish, uptake by aquatic flora,
and ingestion by aquatic fauna. Indirect exposure pathways from sediment include consumption
of bioaccumulated contaminants by consumers in the food chain.

Surface Water Exposure Pathway. Surface water represents a potential transport medium
for COPECs. Potential sources for contaminated surface water include : buried or stored waste,
stored or spilled fuel, contaminated soil and groundwater, and deposition of airborne
contaminants . The release mechanisms include surface runoff, leaching, and groundwater
seepage. Potential receptors of contaminated surface water include terrestrial and aquatic fauna
and aquatic flora. Exposure routes for contaminated surface water include ingestion by
terrestrial fauna, and uptake and absorption by aquatic flora and fauna. Consumption of
bioaccumulated constituents constitutes a potential indirect exposure pathway for faunal
receptors . Chemical bioavailability of some metals and other chemicals is controlled by water
hardness, pH, and total suspended solids .

ZZ3 Risk Questions and Hypotheses
This problem formulation has demonstrated that the estimated ecological hazards at PBOW
RWPs are unacceptable based on the conservative assumptions used in the SLERA, and further
ecological assessment is required to obtain more site- specific and chemical- specific data to refine
the estimated ecological hazards . This further assessment has been accomplished using the study
design presented in Chapter 3.0 to address the issues raised in the problem formulation stated
herein .

Risk questions and hypotheses for the BERA are stated as null hypotheses as follows :

The potential for adverse ecological effects to ecological entities at the site is
minimal or nonexistent due to the lack of potential chemical stressors, due to low
COPEC frequency of detection and/or no significant difference between COPEC
concentrations in site media and background samples.

The potential for significant biological uptake of COPECs from surface soil,
sediment, or surface water is minimal or nonexistent due to limited bioavailability
as demonstrated by site- specific laboratory bioaccumulation tests.
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The potential for significant toxicity of COPECs in surface water, soil, and/or
sediment is minimal or nonexistent as demonstrated by laboratory chronic toxicity
tests.

The potential for adverse ecological effects to ecological entities at the site is
minimal or nonexistent as demonstrated by a refined food chain model executed
using site- specific bioaccumulation factors, more realistic exposure assumptions,
and/or more realistic toxicity reference values .

if one or more of these null hypotheses is accepted based on the results of the BERA, and a
weight- of-evidence evaluation has determined that significant ecological risks may not be
occurring at the RWP sites, a recommendation of no further action may be warranted.
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3. 0 BERA Study Design and DQO Process

The BERA study design and data quality objectives (DQO) process is cited in this chapter,
including a summary of the selected measurement endpoints. The measurement endpoint is a
measurable response to a stressor that is related to the valued attribute of the chosen assessment
endpoint . Measurement endpoints (along with the selected assessment endpoints) are presented
in Table 3- 1 .

The Work Plan, Phase 2 Ecological Risk Assessment, Red WaterPonds was prepared by IT
(2000b), and was subsequently approved by OEPA. The work plan discussed the details of the
BERA study design and DQO process. The work plan was of sufficient quality for stakeholders
to agree on ERAGS SMDP Nos. 2 and 3, that are composed of (1) the conceptual site model,
assessment endpoints, exposure pathways, and risk hypotheses ; and (2) measurement endpoints,
study design, and data interpretation and analysis .

The sampling and analysis plan of the study design, presented in the approved work plan (IT,
2000b), included the following components :

0 Data needs
" Analytical procedures
" Sampling techniques
" Quality assurance/quality control
" Land surveying
" Decontamination procedures
" Sample preservation, packing, and shipping
" Investigation- derived waste management plan.

The DQO process, which was implemented during the preparation of the work plan (IT, 2000b)
evaluated data requirements needed to support the decision- making process and selected the best
action to satisfy these requirements. Incorporated components of the DQO, described in the EPA
publication 9355 .9-01 Data Quality Objectives Processfor Superfund (EPA, 1993), are
discussed in detail in Section 3 .3 of the sampling and analysis plan (SAP) (IT, 1996a) .
Determining factors for procedures necessary to satisfy investigative objectives and to establish
the basis of future actions at PBOW are presented in Figure 3-2 of the SAP (IT, 1996a) .

Soil, surface water, fish and other aquatic tissue, and sediment samples were collected and
analyzed to meet the objectives of the BERA. Quality assurance/quality control (QA/QC)
samples were collected for all sample types, as appropriate. All samples were analyzed by EPA-
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approved methods and complied with EPA- definitive data requirements . In addition to meeting
the quality needs of the BERA, data analyzed at this level of quality were appropriate for all
phases of the characterization and risk assessment . Laboratory requirements of precision,
accuracy, and completeness for confirmation samples generated during the BERA are provided
in Chapter 12.0 of the quality assurance project plan (QAPP) (IT, 1996b) .

All samples collected by IT field personnel were documented through the use of sample
collection logs and analysis request/chain- of-custody record forms (Figure 6-2 of the SAP [IT,
1996a]) following field custody procedures specified in Section 5 .1 of the QAPP (IT, 1996b) .

Soil, Surface Water and Sediment Soil, surface water, and sediment samples were
collected and analyzed to meet the objectives of the BERA. QA/QC samples were collected for
all sample types, as appropriate . All samples were analyzed by EPA-approved methods and
complied with EPA-definitive data requirements . Laboratory requirements of precision,
accuracy, and completeness for confirmation samples generated during the investigation are
provided in Chapter 12.0 of the QAPP (IT, 1996b) .

Fish Tissue. Fish tissue (and aquatic tissue) samples were collected and analyzed to meet the
objectives of the BERA. All samples were analyzed by EPA-approved methods and complied
with EPA- definitive data requirements . Laboratory requirements of precision, accuracy, and
completeness for confirmation samples generated during the investigation are provided in
Chapter 12.0 of the QAPP (IT, 1996b) .

Toxicity Testing. The mandatory inclusion of controls in the toxicity testing that was
conducted provided the QA/QC for this component of the BERA. For the toxicity tests to be
considered valid, test organism survival of at least 80 percent is required in the controls .
Toxicity is defined based on comparisons to the control samples. Samples are considered toxic if
a given test endpoint (survival or weight) is statistically different (p<0.05) from the control
sample or from the reference site (if available), and at least 20 percent lower than mean test
organism response in the control samples. This approach is consistent with statistical evaluation
procedures recommended by EPA. Organisms to be used for testing were positively identified
by a qualified expert and were of similar age and life stage. Only organisms that behave
normally, appear healthy and feed normally in culture were used . The quality and general health
of test organisms were verified through positive and negative control tests. Positive control tests,
or Standard Reference Toxicant (SRT) tests, provide documentation that test organisms are
responding to a SRT as expected and are not more or less tolerant . This is documented through
control charts for the organism and SRT. Negative controls or laboratory control sediments
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provide a measure of nonchernical related stress to which organisms may be subjected during the
course of the testing. Unacceptable mortality in the control indicates that test organisms are
being adversely affected by something other than the contaminants being tested. For tests to be
considered valid, control organisms must achieve at least 80 percent survival .
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4.0 Verification of Field Sampling Design

Field verification is Step 5 of the ERAGS eight- step process. IT provided an ecological risk
professional to the project to verify that methods and sampling efforts as described in the work
plan (IT, 2000b) were actually feasible at the RWP sites. The field verification visit was
conducted June 29 and 30, 2000, and a field verification memorandum documenting the site
visit, dated July 18, 2000, is provided in Appendix A. The site conditions and feasibility of the
proposed approach that were documented in the memorandum were sent to CELRN, PBS, and
OEPA on July 18, 2000. OEPA review comments on the work plan and memorandum were
received August 1, 2000. The work plan was subsequently revised and resubmitted to OEPA on
August 31, 2000. It should be noted that the potential laboratory spiking of COPECs, as
discussed in the memorandum, was not performed due to the complexities of obtaining reliable
data through this process.

The field verification memorandum (Appendix A) and the revised work plan (IT, 2000b)
fulfilled SMDP No. 4 for Step 5 of the ERAGS eight- step process (EPA, 1997) .
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5.0 Site Investigation and Data Analysis

This chapter presents information on the collection and analysis of analytical data (Section 5.1)
and discussion of the toxicity data (Section 5.2).

5.1 Collection and Discussion ofAnalytical Data
The section presents information on abiotic media (soil, surface water, and sediment ; Section
5. 1 .1) and biotic media (fish tissue, earthworms, and aquatic worms ; Section 5 .1 .2) . Lists of all
abiotic and biotic media samples used in the BERA, either collected at the sites, or obtained via
laboratory bioaccumulation studies using site media, are presented in Tables 5-1 and 5-2, for
WARWP and PRRWP, respectively . Two field duplicate samples were collected, Sample No.
ADIOI I as a duplicate of Sample No. AD1002, and Sample No. AC0006, as a duplicate of
Sample No. AC0001 . Also presented in Tables 5-1 and 5-2 are the analytical tests performed on
the samples. Analytical methods utilized by the laboratory are summarized in Table 5-3 .
Chemical analysis of surface water, sediment, soil, and tissue samples was performed by Sevem
Trent Laboratory (STL), Sparks, Maryland and University Park, Illinois . Bioaccumulation
studies and biological toxicity studies were performed by EA Engineering, Science, and
Technology, Inc. (EA), Sparks, Maryland .

5.1.1 Abiotic Media
This section presents site investigation sampling activities for abiotic media (soil, surface water,
and sediment) conducted by IT from September 12 through 16, 2000. Sample collection logs
and survey data are presented in Appendix B . All samples were collected in accordance with the
procedures discussed in the approved work plan (IT, 2000b) and in accordance with the
procedures used during the previous IT RWP direct-push investigation (IT, 2000a) . Throughout
the following sections, "hot spot area" is defined as the historical sample location(s) where the
concentrations of the COPECs contributing the most to the ecological hazard were the greatest .
All chemical analytical data are presented in Appendix C- 1, with a data validation summary
presented in Appendix C-2. All analytical results were 100 percent reviewed by an independent
party separate from the primary analytical laboratory used for the project. The criteria outlined
in the Laboratory Data Validation Functional Guidelinesfor Evaluating Organic 4nalysis (EPA,
1998) andEP,4 Contract Laboratory Program National Functional Guidelinesfor Inorganic
Data Review (EPA, 1994) were used. Field sampling locations were surveyed by a licensed
State of Ohio surveyor.
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5. 1 . 1.1 Soil Sampling 1br Earthworm COPEC Uptake Estimates
Discrete surface soil samples were collected from identified RWP area hot spots and sent to the
selected bioassay laboratory and analytical laboratory. The bioassay lab held the samples until
chemical analytical results were available from the analytical laboratory. Once given the go -
ahead by IT, the bioassay lab introduced earthworms to the impacted soil . The earthworms were
allowed to bioaccumulate COPECs as they burrowed over the 28-day study period, and at the
end of the study these invertebrates were sacrificed and tissue COPEC concentrations were
determined . These analytical results are utilized, in conjunction with paired surface soil COPEC
data, to calculate site-specific invertebrate bioaccumulation factors for use in the BERA. Note :
soil COPEC earthworm toxicity data were also obtained from the study .

PRRWP. The PRRWP COPECs in invertebrates were nitroaromatics (SLERA; IT, 2000a) . IT
collected five (5) surface soil samples for the uptake study (Sample Nos. AC0001 through
AC0005). These samples were split, with sample volume sent to the bioassay laboratory and to
the analytical laboratory for the analysis of nitroaromatic constituents by EPA Method 8330.
Detected constituent concentrations are presented in Table 5-4. The sample locations (Figure 5-
1) were all situated at the potential hot spot area, to maximize the potential for usable uptake
study results . It should be noted that the nitroaromatics of concern (4-amino-2,6-DNT and, to a
much lesser extent, 1,3-DNB) were very infrequently detected historically in surface soil . The
nitroaromatic 4-amino-2,6-DNT was only detected in one out of 50 historical surface soil
samples, and 1,3-DNB was only detected in six out of 50 historical surface soil samples. Based
on analytical results, only Sample No . AC0001 had an uptake study performed (see Section
5.1 .2.2 for further details) .

WARWP. The WARWPCOPECs in invertebrates were nitroaromatics and PAHs (SLERA; IT,
2000a) . IT collected five (5) surface soil samples for the uptake study (Sample Nos. AD0001
through AD0005) (Table 5- 1) . These samples were split, with sample volume sent to the
bioassay laboratory and to the analytical laboratory for the analysis of nitroaromatic by EPA
Method 8330 and PAH constituents by Method 8310. Detected constituent concentrations are
presented in Table 5-5 . The sample locations (Figure 5-2) were all situated at the potential hot
spot area, to maximize the potential for usable uptake study results . It should be noted that the
COPECs (4- amino-2,6- DNT and PAHs) were very infrequently detected historical in surface
soils . The nitroaromatic 4-amino-2,6-DNT was only detected historically in one out of 40
surface soil samples, and PAHs were only detected historically in one out of 10 surface soil
samples .
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5.1.1.2 Surface Water Sampling for COPEC Surface Water Toxicity
Discrete surface water grab samples were collected from the RWP areas for fish (Pimephales
promelas) and cladoceran (Ceriodaphnia dubia) toxicity studies and sent to the selected bioassay
laboratory where surface water toxicity bioassays were performed. The surface water toxicity
results were utilized in the BERA, in conjunction with paired surface water COPEC
concentration data, to determine whether or not surface water is potentially toxic to water-
column-dwelling organisms at PRRWP and WARWP.

PRRWP. The PRRWP COPECs for surface water toxicity were aluminum, iron and manganese
(SLERA; IT, 2000a) . IT collected five (5) surface water samples for the toxicity study (Sample
Nos. AC2006 through AC2010) (Table 5-2) . These samples were split, with sample volume sent
to the bioassay laboratory and to tl-r analytical laboratory for the analysis of inorganics (EPA
Methods 6010B and 365.3). Detected constituent concentrations are presented in Table 5-4. The
sample locations (Figure 5-3) were situated at both potential hot spot and non-hot spot areas, so
as to maximize the potential for usable toxicity study results (i .e ., a concentration gradient was
planned that would allow a better determination of potential surface water toxicity).

WARWP. The WARWP COPECs for surface water toxicity were aluminum, iron, lead,
manganese, and vanadium (SLERA ; IT, 2000a) . IT collected five (5) surface water samples for
the toxicity study (Sample Nos. AD2006 through AD2010) (Table 5- 1) . These samples were
split, with sample volume sent to the bioassay laboratory, and to the analytical laboratory for the
analysis of inorganics (EPA Methods 6010B and 365 .3). Detected constituent concentrations are
presented in Table 5-5 . The sample locations (Figure 5-4) were situated at both potential hot
spot and non-hot spot areas, so as to maximize the potential for usable toxicity study results (i .e .,
a concentration gradient was planned that would allow a better determination of potential surface
water toxicity).

5.1.1.3 Sediment Sampling 1br COPEC Uptake Estimates
Discrete sediment samples were collected from identified RWP area hot spots for invertebrate
uptake studies, and sent to the selected bioassay laboratory and the analytical laboratory. The
bioassay laboratory held the samples until the chemical analytical results were available from the
analytical laboratory, and then, when given the go-ahead by IT, introduced sediment
invertebrates (using the invertebrate aquatic worm species Lumbriculus variegatus) to the
impacted sediment. The invertebrates were allowed to bioaccumulate COPECs as they burrowed
over the 28-day study period, and at the end of the study these invertebrates were sacrificed and
tissue COPEC concentrations were determined . These analytical results are utilized, in
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conjunction with paired sediment COPEC data, to calculate site- specific bioaccumulation factors
for use in the BERA.

PRRWP. The PRRWP COPECs in aquatic invertebrates were the PAH carbazole and the
inorganic potassium (SLERA ; IT, 2000a) . IT collected five (5) sediment samples for the uptake
study (Sample Nos. ACIOOI through ACI005). These samples were split, with sample volume
sent to the bioassay laboratory and to the analytical laboratory for the analysis of SVOCs and
inorganics (EPA Methods 8270C, 6010B, and 365 .3) . Detected constituent concentrations are
presented in Table 5-4. The sample locations (Figure 5-5) were all situated at the potential hot
spot area, to maximize the potential for usable uptake study results . It should be noted that the
sediment COPECs were only historically detected in one out of two samples in previous studies
(IT, 2000a) .

WARWP. The WARWP COPECs in aquatic invertebrates were the nitroaromatic 2-amino-4,6-
DNT and the inorganics aluminum, calcium, and phosphorus (SLERA; IT, 2000a) . IT collected
five (5) sediment samples for the uptake study (Sample Nos. ADIOOI through ADI005) . These
samples were split, with sample volume sent to the bioassay laboratory and to the analytical
laboratory for the analysis of nitroaromatics, inorganics, and total organic carbon (EPA Methods
8330, 6010B, 365.3, and 9060). Detected constituent concentrations are presented in Table 5-5 .
The sample locations (Figure 5-6) were all situated at the potential hot spot area, to maximize the
potential for usable uptake study results. It should be noted that 2-amino-4,6-DNT was very
infrequently detected in sediments in previous studies (IT, 2000a) . The nitroaromatic 2-amino-
4,6-DNT was only detected in one out of 13 historical sediment samples.

5.1.1.4 Sediment Sampling for COPEC Sediment Toxicity
Discrete sediment samples were collected from the WARWP for invertebrate toxicity studies
(using the invertebrate species Hyalella azteca) and sent to the selected bioassay laboratory
where sediment toxicity bioassays were performed . It should be noted that for the PRRWP area,
sediment toxicity was not predicted (IT, 2000a) ; therefore, no sediment toxicity tests using
sediment from PRRWP were performed . The WARWP sediment toxicity results were utilized in
the BERA, in conjunction with paired sediment COPEC concentration data, to determine
whether or not sediment is potentially toxic to sediment-dwelling organisms at WARWP.

WARWP. The WARWPCOPECs for sediment invertebrate toxicity were arsenic, copper, and
iron (SLERA ; IT, 2000a) . IT collected five (5) sediment samples for the toxicity study (Sample
Nos. AD1006 through ADIOIO). These samples were split, with sample volume sent to the
bioassay laboratory and to the analytical laboratory for the analysis of inorganics (EPA Methods
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6010B and 365 .3). Detected constituent concentrations are presented in Table 5-5 . The sample

locations (Figure 5-6) were situated at both potential hot spot and non-hot spot areas, so as to
maximize the potential for usable toxicity study results (i.e ., a concentration gradient was
planned that would allow a better determination of potential sediment toxicity) . The upstream
reference sample location was selected to match the substrate type (e.g ., sediment grain size) of
the impacted downstream areas.

5.1.1.5 Background Sampling
To assess whether inorganic concentrations in surface water and sediment were related to
background, six (6) additional background surface water and sediment samples were collected
for the BERA to supplement the SLERA. Background surface water and sediment samples were
collected at locations hydraulically upgradient from the RWP sites and analyzed for the 18 target
metals as listed in Table 5-3 . These included 3 surface water samples (Sample Nos . AE2001
through AE2003, Table 5-2), 3 sediment samples (Sample Nos . AEIOOI through AE1003, Table
5-2) near PRRWP, and 3 surface water samples (Sample Nos . AE2004 through AE2006, Table
5- 1) and 3 sediment samples (Sample Nos . AE1004 through AE1006, Table 5- 1) near WARWP
(Figures 5-3 through 5-6) . For the surface water samples, total (unfiltered) metal samples were
collected. Detected constituent concentrations are presented in Tables 5-4 and 5-5 .

In addition, to assess whether inorganic and/or PAH concentrations in surface soil are related to
background, anthropogenic or non-RWP activities, six (6) background surface soil samples were
collected for the BERA to supplement the SLERA (3 samples near PRRWP [Sample Nos.
AEOOOI through AE0003, Table 5-2] and 3 samples near WARWP [Sample Nos . AE0004
through AE0006, Table 5- 1]) . It should be noted that only PAHs are considered to be
anthropogenic related. Background soil sample locations (Figures 5-1 and 5-2) were finalized
during the field verification step (Chapter 4.0 ; Appendix A), as site-specific factors had to be
taken into account. Detected constituent concentrations are presented in Tables 5-4 and 5-5.

Statistical comparisons between constituent concentrations in background samples and site
samples were performed using the nonparametric Mann-Whitney test (also called the Wilcoxin
Rank Sum test). The Mann-Whitney test is the nonparametric version of the two groups paired t-
test and tests the hypothesis that the distributions underlying the two groups are the same. The
requirements for validity of the Mann-Whitney test are that the two groups of observations come
from continuous distributions and are independent of each other, both within and between
groups . Since the Mann-Whitney test does not look at the observations but instead considers
their ranks, it is resistant to outliers in either of the groups being compared and does not require
assumptions of normality . Table 5-6 presents a summary of the statistical tests comparing the
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background and site data, by medium for each area, and determines whether or not a COPEC is
background related. Background statistical test details are presented in Appendix D.

5.1.2 Biotic Media
This section presents information on the collection and analysis of biotic media obtained either
from the RWPs (fish or aquatic organism tissue) or from abiotic media obtained from the RWPs
(earthworm tissue harvested in the lab from site soils and aquatic worm tissue harvested in the
lab from site sediments) . Site samples were collected by IT from September 12 through 16,
2000.

5.1.2.1 Fish and Aquatic Organism Sampling for COPEC Uptake
Estimates Based on Tissue

Available fish and aquatic organism samples were collected from the two RWP sites. Although
the goal was to collect both water column feeders (such as sunfish) and bottom feeders (such as
catfish), no fin fish bottom feeders were found after repeated electroshocking and seining events,
thus no bottom feeder fish tissue samples were collected. Similar aquatic species were
composited into individual samples, resulting in three samples from PRRWP and four samples
from WARWP. Organism counts, length, and weight were recorded prior to compositing, and
data are presented in Table 5-7. The aquatic tissue samples were whole organism (not fillets), to
best represent the diet of piscivorous (fish-eating) predators such as the great blue heron. The
goal of each aquatic organism composite sample was to represent a similar aquatic organism size
and age group. The samples were frozen and sent on ice to the analytical laboratory for metals
analysis, as inorganic COPECs were the hazard drivers estimated in fish (IT, 2000a) . Concurrent
unfiltered water column samples were collected and sent to the analytical laboratory, in order to
obtained paired aquatic organism/surface water data from which to estimate uptake factors (i .e .,
surface water to fish tissue bioaccumulation factors) for subsequent use in the BERA.

PRRWP. A shallow stream located at the bottom of a deep ravine runs adjacent to the PRRWP
and is filled with emergent vegetation . Anotl-rr stream flows along Pentolite Road north of the
site, and may receive drainage from the site via an old discharge pipe (IT, 2000a) . Metals of
concern in potential fish at PRRWP were iron and aluminum (SLERA; IT, 2000a) . Aquatic
sample collection was successful, as fish (Sample No. AC4001), tadpoles (Sample No. AC4002)
and crayfish (Sample No. AC4003) were collected from the surface water along Pentolite Road
using aquatic dipnets and electroshocking, and seines (Table 5-2) . The aquatic biota sample
locations are shown in Figure 5-7. Detected constituent concentrations are presented in Table 5-
8.
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WARWP. A large open water pond and a smaller pond covered with emergent aquatic
vegetation are located at the WARWP- Metals of concern in fish at WARWP were iron, lead,
aluminum, and magnesium (SLERA; IT, 2000a) . Four composite fish samples (two fathead
minnow and two green sunfish) were collected from the large open water pond (Sample Nos.
AD4001 through AD4004, Table 5- 1) . Fish sample locations are shown in Figure 5- 8. Fish
collection techniques involved boat- mounted electroshocking and retrieval of stunned fish using
an aquatic dipnet . Detected constituent concentrations are presented in Table 5-9.

5.1.2.2 Soil Sampling for Earthworm COPEC Uptake Estimates
Discrete surface soil samples were collected from the RWP areas on September 15, 2000 and
sent to EA for bioaccumulation testing using the invertebrate species Eiseniafbetida . All soils
used for bioaccumulation testing were used within 60 days of sample collection . EA introduced
earthworms to the impacted soil samples for the 28-day study. The earthworms were allowed to
bioaccumulate COPECs as they burrowed in the soil over the duration of the study, and at the
end of the study these invertebrates were sacrificed and tissue COPEC concentrations were
determined by STL. The chronic bioaccumulation tests with E. foetida were performed on five
WARWP surface soils (Sample Nos . ADOOOI through AD0005), and one PRRWP soil sample
(Sample No . ACOOOI) to obtain five WARWP tissue samples (Sample Nos. AD4011 through
AD4015, Table 5- 1) and one PRRWP tissue sample (Sample No. AC401 1, Table 5-2) . Detected
constituent concentrations are presented in Tables 5-8 and 5-9 . Sample locations are shown on
Figures 5- 1 and 5-2 . These analytical results are utilized, in conjunction with paired surface soil
COPEC data, to calculate site-specific invertebrate bioaccumulation factors for use in the BERA
(Section 6.2.1) . It should be noted that four of the PRRWP soil samples (Sample Nos . AC0002
through AC0005) did not have bioaccumulation tests run because the nitroaromatic COPECs
were not detected in the soils (Sample Nos . AC0002 through AC0005), and therefore the uptake
study would not have produced usable results .

5.1.2.3 Sediment Sampling for Aquatic Worm COPEC Uptake Estimates
Discrete sediment samples were collected from the WARWP area on September 14, 2000 and
sent to EA for bioaccumulation testing using the invertebrate species Lumbriculus variegatus .
All sediments used for bioaccumulation testing were used within 45 days of sample collection.
EA introduced freshwater aquatic worms to the impacted sediment for the 28-day study . The
invertebrates were allowed to bioaccumulate COPECs as they burrowed in the sedimert over the
duration of the study, and at the end of the study these invertebrates were sacrificed and tissue
COPEC concentrations were determined by STL. The chronic bioaccumulation tests with L.
variegatus were performed on five WARWP sediments (Sample Nos . ADIOOI through ADI005)
to obtain five WARWP tissue samples (Sample Nos. AD4016 through AD4020, Table 5- 1) .
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Detected constituent concentrations are presented in Table 5-9 and sample locations are shown
on Figure 5-6 . These analytical results are utilized, in conjunction with paired sediment COPEC
data, to calculate site-specific bioaccumulation factors for use in the BERA (Section 6.2.1) . It
should be noted that none of the PRRWP sediment samples (Sample Nos. AC4016 through
AC4020) had bioaccumulation tests run because the primary COPEC (i.e ., the PAH carbazole)
was not detected in sediment (Sample Nos. ACIOOI through ACI005), and therefore the uptake
study would not have produced usable results .

5.2 Discussion of Toxicity Data
This section presents a discussion of site- specific toxicity data for surface water (Section 5.2.1),
sediment (Section 5.2.2), and soil (Section 5 .2.3) . The complete results of the toxicity testing are
presented in Appendix E. EA performed the toxicity tests, and the tests used appropriate
laboratory- supplied freshwater invertebrate and vertebrate test species . Each media sample run
for toxicity included a method- specified number of sample replicates . Replicate data were used
to perform appropriate statistical analyses in order to determine whether or not the toxicity
recorded, if any, was statistically different from the laboratory control . For surface water
samples the water flea tests included 10 replicates and the fathead minnow tests included five
replicates ; for sediment samples the Hyalella azteca tests included eight replicates ; and for soil
samples the earthworm tests included five replicates (Appendix E, Attachments I through V).

5.2.1 Surface Water
As discussed in Section 5 .1 .1, discrete surface water grab samples were collected from the RWP
areas on September 13 and 14, 2000 and sent to EA for chronic toxicity testing using Pimephales
promelas (fathead minnow) and Ceriodaphnia dubia (water flea) . Due to an error by the courier
service, the PRRAT surface water samples did not arrive at EA in time to initiate toxicity testing
within 36 hours of collection. All surface waters used for toxicity testing, however, were used
within 56 hours of sample collection . Given that (1) the surface water hazard drivers identified
in the SLERA were limited to metals (Section 2. 1) and metals are expected to be persistent in
surface water; (2) both WARWP and PRRWP samples showed some toxicity ; and (3) the
acceptable surface water holding time ranges from 36 to 72 hours (Weber et al., 1989), the
initiation of the PRRWP toxicity testing beyond 36 hours from the time of collection is
considered insignificant.

Chronic 6-day toxicity tests with C dubia were conducted on five WARWP surface waters
(Sample Nos. AD2006 through AD2010) and five PRRWP surface waters (Sample Nos. AC2006
through AC2010) . Two of the ten surface water samples, (WARWP Sample Nos. AD2008 and
AD2009) had a statistically significant (p=0.05) decrease in young production compared to the
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hardness control, however, only Sample No. AD2008 was biologically significant as the
reproduction rate was more than 20 percent lower than the control . For the remaining surface
waters samples (three surface waters from WARWP and the five surface waters from PRRWP),
there was no significant difference in survival or reproduction as compared to the hardness
control.

Chronic 7- day toxicity tests with P. promelas were performed on five WARWP surface waters
(AD2006-AD2010) and five PRRWP surface waters (Sample Nos. AC2006 through AC2010) .
The five surface waters from WARWP did not show a statistically significant decrease in
survival of P. promelas . Two of the PRRWP surface waters (PRRWP Sample Nos. AC2006 and
AC2008) did show a statistically significant (p=0.05) lower survival than the hardness control
for P. promelas. However, only the survival in Sample No . AC2006 was biologically significant
as the survival rate was more than 20 percent lower than the control.

In summary, two surface water samples showed biologically significant toxicity, including
PRRWP Sample No. AC2006 and WARWP Sample No . AD2008 . A discussion of which
surface water constituents may be responsible for the measured toxicity is presented in Section
6.3 .

5.2.2 Sediment
As discussed in Section 5. 1. 1, discrete sediment samples were collected from the WARWPon
September 13 and 14, 2000 and sent to EA for invertebrate toxicity testing using the invertebrate
species Hyalella azteca . All sediments used for toxicity testing were used within 10 days of
sample collection . PRRWP sediment samples were not collected for H. azteca toxicity testing
because in the SLERA (IT, 2000a) PRRWP sediments were not predicted to be toxic to aquatic
organisms .

Chronic 10-day toxicity tests with H. azteca were performed on five sediment samples
(WARWP Sample Nos. AD1006 through ADIOIO) . Two of the five WARWP sediments
(Sample Nos. AD1006 and ADI008) had statistically significant (p=0.05) lower survival than
the hardness control; however, neither had a biologically significant reduction in survival, as
survival was not reduced by more than 20 percent compared with the control. The remaining
three sediment samples had survival that was not significantly different from the control.

In summary, no sediment samples showed biologically significant toxicity . A discussion
comparing sediment concentrations and measured survival is presented in Section 6.3 for
informational purposes only .
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5.2.3 SoH
As discussed in Section 5 .1 .1, discrete surface soil samples were collected from the RWP areas
on September 15, 2000 and sent to EA for bioaccumulation testing using the invertebrate
earthworm species Eiseniafbetida . All soils used for bioaccumulation testing were used within
60 days of sample collection . Although the test was primarily for an assessment of
bioaccumulation of COPECs from soil, information on toxicity was obtained as well .

Chronic (28-day) bioaccumulation tests with E.foetida were performed on five WARWP soils
(Sample Nos. ADOOOI through AD0005) and one PRRWP soil sample (Sample No. ACOOOI).
Survival was significantly (p=0.05) lower in WARWP Sample Nos. ADOOOI, AD0005, and
ACOOI, but was only reduced by more than 20 percent in Sample No. ADOOOI. The remaining
soil samples did not have survival that was statistically significantly different from the control.
In summary, one soil sample showed biologically significant toxicity (Sample No. ADOOOI). A
discussion of which soil constituents may be responsible for the toxicity is presented in Section
6.3 .
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6.0 Risk Characterization

This risk characterization chapter presents a refined selection of COPECs (Section 6. 1), a refined

food chain model (Section 6.2), a discussion of the toxicity test results and possible correlations

with chemical concentrations (Section 6.3), a risk characterization weight of evidence discussion
(Section 6.4), a discussion of additional risk information (Section 6 .5), and an uncertainties
analysis (Section 6.6).

6.1 Relined Selection ofCOPECs
COPECs identified as hazard drivers in the SLERA (IT, 2000a) were summarized, by media, in

Section 2.1 . These hazard drivers are reevaluated using the additional data collected as part of

this BERA (Section 5.1), specifically considering (1) results of statistical tests comparing
concentrations measured in site samples and background samples; and (2) the frequency of
detection . Constituents were eliminated as hazard driver COPECs if concentrations were not
found to be statistically greater than background concentrations (Table 5-6) or if the frequency of
detection (by media) was less than 5 percent and the constituent was not detected in the current
site investigation sampling event. COPEC hazard drivers that were retained were carried
forward for assessment in the refined food chain model (Section 6-2) . It is assumed that
focusing on only the hazard driver COPECs is appropriate for the BERA refined food chain
model, as other COPECs have not been shown to contribute significantly to the estimated
receptor hazards (IT, 2000a) . Tables 6- 1 through 6- 8 present the results of the refined COPEC
selection process. Results show that for surface soil and total soil at WARWP, 8 and 10 hazard
driver COPECs were retained, respectively (Tables 6-1 and 6-2) . For WARWP surface water
three COPEC hazard drivers were retained (Table 6-3), whereas for sediment two COPEC
hazard drivers were retained (Table 6-4) . For PRRWP surface soil and total soil, two COPEC
hazard drivers were retained for each medium (Tables 6-5 and 6-6, respectively) . For PRRWP
surface water and sediment, however, no COPEC hazard drivers were retained, as all
concentrations were related to background (Tables 6-7 and 6-8, respectively) as discussed in
Section 5 .1 .1 .5 - Background Sampling .

6.2 RefinedFood Chain Model
This section presents a summarized approach and detailed results for a refined food chain model
for terrestrial and aquatic receptors . A screening level food chain model was presented in the
SLERA (IT, 2000a), and this model is refined herein using more realistic exposure assumptions.
The exposure characterization (Section 6.2 . 1) is based on site- specific data collected as part of
this BERA. The ecological effects characterization (Section 6.2.2) considers both NOAELs and
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lowest observed adverse effect level (LOAEL). Estimated ecological hazards from this refined
food chain model are summarized in Section 6.2.3 .

6.2.1 Exposure Characterization
General exposure pathways for the RWP sites were summarized in Section 2.2.2 . Details on the
general exposure characterization approach used in the food cluin model are presented and
discussed in detail in Section 6.3 of the SLERA (IT, 2000a) and are not repeated herein .

For the refined food chain model (based on the food chain model used in the SLERA), two
different approaches are presented in order to provide risk managers with a risk range to aid in
decision making. The two approaches include a reasonable maximum exposure (RME) scenario
and a central tendency (CT) exposure scenario . The RME scenario estimates the upper-end of
the risk range by using 95 percent upper confidence level (UCL) exposure-point concentrations
and site- specific biological concentration factors (BCF) calculated in a conservative fashion to
overestimate uptake (described below) . The CT exposure scenario estimates a more realistic risk
value by using arithmetic mean exposure-point concentrations and site- specific BCFs calculated
using a more realistic approach (described below) .

Exposure point concentrations (i .e ., 95 percent UCL and arithmetic mean) for both approaches
are presented in Tables 6-1 through 6-8 for the retained COPEC hazard drivers. These exposure-
point concentrations are based on data collected and presented in the SLERA (IT, 2000a) .
Details on how the 95 percent UCL exposure-point concentrations were calculated are presented
in Section 6.2.2.2 of the SLERA (IT, 2000a) . Sample results collected as part of the BERA
(Section 5.1) were not used to recalculated the exposure-point concentrations because the BERA
sampling program (IT, 2000b) was not designed for this purpose. As the BERA samples were
collected using a biased sampling approach, in order to resample the hazard driver "hot spots"
for subsequent use in toxicity or uptake studies, inclusion of these data would overestimate the
receptor exposure point concentrations . Therefore, the more representative SLERA data were
retained to estimate the exposure point concentrations .

Site- specific BCFs were calculated by dividing COPEC tissue concentrations (i.e ., fish, crayfish,
tadpole, aquatic worm, and terrestrial earthworm) by the appropriate paired media constituent
concentration (i.e ., in surface water, sediment, or soil) . Some tissue concentrations were
reported as blank related (i.e ., qualified with a "B" following the 5-times and 10-times
convention for common and non-common laboratory contaminants, per Guidancefor Data
Usability in Risk,4ssessment [EPA, 1992]), that is, the constituent concentration in the tissue was
within 5-times or 10-times the constituent concentration in the corresponding blank sample. For
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earthworm and aquatic worm tissue, the blank sample was the pretest tissue sample (prior to
execution of the bioaccumulation study at the laboratory) . For other tissue samples, the blank
samples were standard laboratory water blanks . For the RME approach, BCFs were estimated
using one-half of the B-qualified constituent concentration in the tissue, thereby potentially
overestimating the resultant BCF. For the CT approach, BCFs were estimated using one-half of
the associated analytical detection limit concentration for the B-qualified tissue constituent,
thereby obtaining a more reasonable BCF value.

For all of the site-specific BCF calculations (summarized in Tables 6-9 through 6-12), one-half
of the analytical detection limit was used if the constituent was not detected in the sample . If
both sample components of a BCF sample pair were not detected (e.g ., if arsenic in worm tissue
was not detected and arsenic in the corresponding soil sample was not detected), then no BCF
value was estimated . For the estimation of aquatic tissue BCFs from surface water, all of the
surface water constituent concentrations for a site were averaged together first, prior to use in the
divisor of the BCF calculation. This approach was taken because the fish, tadpoles, and/or
crayfish were collected by seining and electroshocking throughout the surface water area at the
sites, and not at just one specific location . These aquatic species are mobile and are expected to
integrate exposure as they move throughout the water column. For PRRWP, separate BCFs were
calculated for fathead minnows, tadpoles, and crayfish because all three species were collected .
The CT approach used the mean BCF value, whereas the RME approach used the maximum
species BCF value (Tables 6-11 and 6-12, respectively) . All individual sample data used in
calculating the BCFs are presented in Appendix F.

If a site- specific BCF could not be calculated for a particular constituent due to the fact that the
constituent was not detected in both the media and paired tissue sample, and a BCF value was
needed for a hazard driver constituent for the refined food chain model, the screening- level BCF
value from the SLERA (IT, 2000a) was used .

6.2.2 Ecological Effects Characterization
Ecological effects were estimated in the refined food chain models using reference toxicity
values (RTV), following the general approach used in the SLERA, as recommended by Wentsel
et al . (1996) (Section 6.4 of IT, 2000a) . For the RME approach, NOAEL RTVs were used,
whereas for the CT approach, LOAEL RTVs were used (Table 6-13) . If LOAELs were not
available from the literature, they were generally estimated by multiplying the NOAEL value by
a factor of 10, based on guidance presented in Sample et al . (1996) . For essential nutrients
(calcium, iron, magnesium, phosphorus, and potassium), NOAELs are discussed and derived as
in the SLERA (IT, 2000a), with information presented in Appendix G. LOAELs for nutrients
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were estimate by multiplying the derived NOAELs by a factor a 5, due to tl-r fact that the
nutrient NOAELs that have been derived (Appendix G) may be overly conservative .

In the SLERA (IT, 2000a), intraclass extrapolation factors were used to account for uncertainty
in applying RTVs derived for laboratory species to another species representing the selected
wildlife receptor . These extrapolation factors are presented in Table 6-14. These factors were
retained in the refined food chain model for the RME approach . However, as ERAGS (EPA,
1997) does not require this conservative approach, the RTV intraclass extrapolation factors
default to I for the CT approach.

As specified in Chapter 2.0, a literature search was performed to obtain a more accurate avian
RTV for the nitroaromatic hazard driver COPECs (the amino-DNTs). In the SLERA (IT,
2000a), avian toxicity to amino-DNTs was assessed using acute data (i.e ., lethal dose data
[LD50]), and this former approach added considerable uncertainty to the assessment . No chronic
or subchronic toxicity studies could be found that assessed avian toxicity to amino-DNTs .
However, a recent toxicity study (Johnson and McAtee, 2000) on the effects of 2,4,6-TNT to
birds was located in the literature, and RTVs from this study were used as appropriate surrogates
for avian amino-DNT toxicity .

6.2.3 Estimated Ecological Hazards
Estimated ecological hazards from the refined food chain model are presented in Tables 6-15
through 6-17 . Risk characterization spreadsheets with all exposure and toxicity input values are
presented in Appendix H. The terrestrial hazards for WARWP are estimated to range from 0.009
to 0.8 for the deer mouse (CT to RME estimates, respectively) ; from 0.005 to 0.3 for the
cottontail rabbit, from 0.03 to 2.7 for the shrew ; from 0.01 to 1 .0 for the marsh wren ; from 0.01
to 1 .2 for the raccoon, and from 0.004 to 0.3 for the deer (Table 6-15) . For the shrew, hazard
drivers are PAI-Is as a result of predicted ingestion of soil invertebrates .

The aquatic hazards for WARWP are estimated to range from 0.4 to 26 for the great blue heron,
and from 0.4 to 21 for the raccoon (CT to RME estimates, respectively) (Table 6-16) . For the
heron, the hazard driver is iron due to the predicted ingestion of impacted sediment . For the
raccoon, the hazard driver is also iron as a result of the predicted ingestion of impacted sediment
(Table 6-16).

The terrestrial hazards for PRRWP are estimated to range from 0.06 to 2.7 for the deer mouse
(CT to RME estimates, respectively) ; from 0.07 to 3.2 for the cottontail rabbit ; from 0.01 to 0.3
for the shrew; from 0.01 to 0.5 for the marsh wren; from 0.05 to 2.2 for the raccoon; and from
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0.002 to 0.03 for the deer (Table 6-17). For the mouse, cottontail, and raccoon, the hazard driver
is 1,3-DNB, as a result of predicted ingestion of impacted plants . No aquatic hazards are
estimated for PRRWP as all of the surface water and sediment hazard driver COPECs were

eliminated as a result of either statistical similarity with background concentrations or a

frequency of detection less than 5 percent (Section 6. 1) .

6.3 Toxicity Testing Findings
This section presents a summary of toxicity test results and potential correlations with surface
water, sediment, and soil concentrations . A significant correlation between toxicity and media
concentrations suggests a potential relationship between toxicity and the measured chemical
concentrations, although not a definitive cause and effect linkage . The finding is not definitive
because concentrations of other chemicals or stressors not measured in the media may be
responsible for the observed toxicity.

6.3.1 Surface Water Toxicity Correlations
As discussed in Section 5 .2 . 1, some of the surface water samples collected from WARWP and

PRRWP were found to exhibit biologically significant toxicity to the laboratory test organisms,
compared to the laboratory controls . In order to assess which chemical parameters in surface
water may be responsible for the measured toxicity, statistical and graphical evaluations have
been performed. Table 6-18 presents results of statistical correlations between fathead minnow
(P. promelas) survival and surface water constituent concentrations, and between water flea (C
dubia) offspring production and surface water constituent concentrations . Statistical correlation

results may range from +1 .0 to ! 1 .0, with a positive value indicating a positive correlation, and a

negative value indicating a negative correlation. Correlation values near zero suggest poor

statistical correlation, whereas values near " 1 .0 suggest good statistical correlation, however,
whether or not a correlation value is statistically significant at the 0.05- level of significance
depends on the number of sample pairs used in the statistical analysis . The number of samples
used in a statistical test is used to calculate the degrees of freedom, and the degrees of freedom
are used to determine which correlations are statistically significant . For minnow survival,
concentrations of calcium show a statistically significant (PO.05) correlation of ! 0.93, meaning
that 93 percent of the variability is accounted for between this constituent's surface water
concentration and the associated minnow survival . The correlation is negative because as
calcium concentrations increase, percent survival decreases . Although no other constituent
concentrations show a statistically significant negative correlation with minnow survival, the
next highest negative correlation was for barium, with a correlation of ! 0.47 (Table 6-18).
Neither calcium nor barium were found to be surface water hazard drivers in the SLERA,
although aluminum, manganese, vanadium, and iron were potential hazard drivers, as
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concentrations exceeded water quality criteria for the protection of aquatic life (IT, 2000a) . It
should be noted that concentrations of aluminum, manganese, and iron in the current samples
were generally similar to concentrations used in the SLERA, although vanadium concentrations
were blank related.

Graphical plots of minnow survival and associated inorganic surface water concentrations are
presented in Figures 6-1 through 6-4. Sample No. AC2006 (collected from PRRWP)
demonstrated biologically significant toxicity (i .e ., 70 percent survival) compared to the
laboratory hardness control with 94 percent survival, however, none of the 16 inorganics appear
to have an elevated relative concentration in this sample . Thus, although calcium and perhaps
barium surface water concentrations show an overall negative correlation with survival,
concentrations of these two constituents in Sample No. AC2006 were not greater than in the
other samples. This finding suggests that the cause of the biologically significant toxicity in this
sample is unknown based on the available data .

For water flea reproduction, no inorganic constituent concentrations show a statistically
significant (PO.05) correlation (Table 6-18). The highest negative correlation was for barium, with
a correlation of ! 0.43, although this relationship was not statistically significant . Graphical plots
of water flea offspring production and associated inorganic surface water concentrations are
presented in Figures 6-5 through 6-8 . Sample No. AD2008 (collected from WARWP)
demonstrated biologically significant toxicity (i .e ., production of 17.3) compared to the
laboratory control with a measured offspring production of 23 .3, however, none of the 16
inorganics appear to have an elevated relative concentration in this samples. Thus, although
barium surface water concentrations appear to show an overall negative correlation with
reproduction, the concentration of this constituent in Sample No. AD2008 was not greater than in
the other samples. This finding suggests that the cause of the biologically significant toxicity in
this sample is unknown based on the available data .

6.3.2 Sediment Toxicity Correlations
As discussed in Section 5 .2.2, none of the sediment samples collected from WARWP were found
to exhibit biologically significant toxicity to the laboratory test organisms, relative to the
laboratory control . However, some statistically significant differences in survival were
measured, although not reducing survival by more than 20 percent (considered to be the
biological significance threshold) . In order to assess which chemical parameters in sediment
may be responsible for the measured survival difference, statistical and graphical evaluations
have been performed for informational purposes . Table 6-19 presents results of statistical
correlations between amphipod crustacean (H. azteca) survival and sediment constituent
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concentrations . Depending on the number of samples used in the statistical test, the degrees of
freedom may be calculated thereby allowing a determination of which correlations are
statistically significant . For amphipod survival, concentrations of antimony show a statistically
significant (P0.05) correlation of ! 0.94, meaning that 94 percent of the variability is accounted for
between this constituent's sediment concentration and the associated amphipod survival . The
correlation is negative because as antimony concentrations increase, percent survival decreases .
The correlation for antimony is likely spurious, as four of the five antimony concentrations were
nondetect, and the correlation test was run using one-half of the analytical detection limit for
those samples with nondetect results. No other constituent concentrations show a statistically
significant negative correlation with amphipod survival, however, the next two highest negative

correlations are for arsenic and cobalt, with correlations of ! 0.80 and ! 0.65, respectively (Table
6-19) . It should be noted that arsenic's correlation value is almost significant at the PO.05 level, as

the significance correlation threshold for the sample size is " 0.81 . Both arsenic and cobalt were
detected in all of the five sediment samples collected and tested . Arsenic was found to be a
sediment hazard driver in the SLERA, along with copper and iron, as concentrations exceeded
sediment quality criteria for the protection of aquatic life (IT, 2000a) . It should be noted that
concentrations of arsenic, cobalt, copper, and iron in the current sediment samples were similar
to those used in the SLERA.

Graphical plots of amphipod survival and associated inorganic concentrations are presented in
Figures 6-9 through 6-13. No samples demonstrated biologically significant toxicity compared
to the laboratory control with a measured survival of 94 percent, and none of the 17 inorganics
appear to have elevated relative concentrations in these two samples with reduced survival (e.g .,
Sample Nos. AD 1006 and AD 1008), except for perhaps arsenic, calcium, iron, lead and
manganese. Note : antimony concentrations are uncertain as one-half of the detection limit was
used for four of the five samples that had nondetectable concentrations of this inorganic. Thus,
although arsenic and perhaps cobalt sediment concentrations show an overall negative
correlation with survival, of these two constituents, only arsenic concentrations in Sample Nos.
AD1006 and AD1008 were greater than in the other samples. This finding suggests that the
cause of the reduced survival in these samples may be related to arsenic concentrations ;
however, it is important to note that the reduced survival is not considered biologically
significant.

6.3.3 Soil Toxicity Correlations
As discussed in Section 5.2.3, one of the soil samples collected from WARWPwas found to

exhibit biologically significant toxicity to the laboratory test organisms, relative to the laboratory
control (i.e ., 70 vs . 99.7 percent survival) . In order to assess which chemical parameters in soil
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may be responsible for the measured toxicity, statistical and graphical evaluations have been

performed. Table 6- 20 presents results of statistical correlations between earthworm (E. foetida)
survival and soil constituent concentrations . Depending on the number of samples used in the
statistical test, the degrees of freedom may be calculated thereby allowing a determination of
which correlations are statistically significant. For earthworm survival, concentrations of nine of

the PAI-Is show a statistically significant (PO.05) correlation, ranging from ! 0.98 to ! 1 .0, meaning
that most of the variability is accounted for between these constituent's soil concentrations and
the associated earthworm survival . The correlations are negative because as PAH concentrations
increase, percent survival decreases . PAI-Is were found to be soil COPECs in the SLERA as
concentrations were above EPA Region 3 Biological Technical Advisory Group screening levels
for soil (IT, 2000a) . It should be noted that PAH concentrations in the current WARWP soil
samples are approximately an order of magnitude lower than those used in the SLERA.

Graphical plots of earthworm survival and associated PAH concentrations are presented in
Figures 6-14 through 6-16 . It should be noted that only PAH constituents that had statistically
significant negative correlations were graphed and the one sample collected from PRRWP
(Sample No. ACOOOI) is not included in this discussion as the soil from this sample was
analyzed for a different suite of chemical constituents and the sample did not exhibit biologically
significant toxicity to earthworms . Sample No . ADOOOI (collected from WARWP)
demonstrated biologically significant toxicity (i .e ., 70 percent survival) compared to the
laboratory control with a measured survival of 99.7 percent. Almost all of the nine PAI-Is appear
to have elevated relative concentrations in this one sample, except for perhaps anthracene
(Figures 6-14 through 6-16) . These results suggest that elevated PAH concentrations in one
surface soil sample are potentially toxic to earthworms at WARWP.

6.4 Weight of Evidence
Results of the refined food chain models, using site- specific BCFs, demonstrated that ecological
hazards for the receptors estimated using the more realistic CT approach were all considerably
less than 1, EPA's hazard threshold of concern . HIs were found to range from 0.002 up to 0.4
for both the great blue heron and raccoon . Hazards estimated using the more conservative RME
food chain model approach were above I for several receptors, with the highest HIs (26 for the
great blue heron and 21 for the raccoon) due primarily to elevated concentrations of iron in
WARWP sediment . Due to the highly conservative approach used in the RME food chain
model, it is very unlikely that these elevated hazards would be expected to result in actual
adverse effects in the real world.

KN\PBOW\RedWater\BE RAOraft Report . doc\05 /14/03(9:07 AM) 6-8



Results of the site- specific toxicity testing demonstrated some biologically significant toxicity in
a few of the surface water, sediment, and soil samples, summarized as follows :

10 percent of the surface water samples showed significant minnow toxicity
(Sample No. PRRWP-AC2006)

10 percent of the surface water samples showed significant water flea toxicity
(Sample No. WARWP-AD2008)

0 None of the sediment samples showed significant amphipod crustacean toxicity)

17 percent of the soil samples showed significant earthworm toxicity (Sample No.
WARWP-AD0001).

Potential causes of the measured surface water toxicity, based on the available data evaluating
using correlation statistics and graphical evaluations, could not be reliably determined . Although
elevated calcium concentrations were implicated by the correlation results, surface water calcium
levels were not noticeably greater in the one sample demonstrating biologically significant
toxicity . For sediment, elevated arsenic levels were implicated as a potential cause of reduced
survival, using correlation results and a graphical evaluation, however, the reduced survival
measured was not biologically significant . The potential cause of the measured soil toxicity was
convincingly shown to be related to soil PAH concentrations .

It is important to note that the toxicity measured in the site media samples was generally

relatively minor, con-pared with the laboratory controls . Survival or reproduction was reduced

by not more than 25 to 30 percent, as shown below.

Survival or Reproduction
Measured in Site Sample(s) a

Survival or Reproduction in
Associated Laboratory

Control Sample

Calculated Reduction in
Survival or Reproduction
(Site vs. Lab Control) b

70 percent (minnow) 94 percent (minnow) 25 percent
17 .3 (water flea offspring) 23.3 (water flea offspring) 26 percent
70 percent (earthworm) 99.7 percent (earthworm) F 30 percent

a Only samples results determined to have biologically significant toxicity are presented .b Calculated by comparing laboratory control result with site sample result .

It is possible that these relatively minor reductions in survival and reproduction may have
insignificant adverse effects at the population or community levels of biological organization .

A weight of evidence summary may be based on the two lines of evidence presented in this
BERA - namely the refined food chain model and the site surface water, sediment, and soil
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toxicity studies. The more realistic CT food chain model approach demonstrated no adverse
ecological impacts for either of the two RWP sites. Alternatively, the highly conservative RME
food chain model approach suggested some potential adverse effects (from iron sediment
concentrations at WARWP; from 1,3-DNB soil concentrations at PRRWP; and from PAH soil
concentrations at WARWP). Using results from the toxicity studies, arsenic levels in sediment at
WARWP were implicated as a potential cause of reduced survival, whereas for WARWP soils,
the potential cause of the measured soil toxicity was convincingly shown to be related to soil
PAHs concentrations . Constituents contributing to the measured surface water toxicity could not
be identified based on the available data .

Based on the previous discussion, the following weight of evidence summary is presented :

Elevated PAH concentrations in WARWP soils are an ecological concern due to :
(1) measured earthworm toxicity ; and (2) predicted RME food-chain impacts to
the shrew via biological uptake by prey items such as earthworms.

Elevated iron concentrations in WARWP sediments are also an ecological concern
due to the observation that: (1) concentrations were determined to be potentially
deleterious to herons and raccoons using the RME food chain model; and (2) the
iron concentration used in the RME food chain model (24,300 mg/kg) is similar to
an iron sediment concentration of 24,200 mg/kg that is associated with reduced
survival of sediment amphipods (in WARWPSample No. AD 1008). It should be
noted that the amphipod reduced survival that was measured may be due to other
sediment factors, as overall iron concentrations were not significantly correlated
with sediment toxicity (Table 6-19).

In light of current site activities (burning for habitat management), CT HI
outcomes, biological toxicity text results, and uncertainty analysis discussions,
remedial activity based on the results of the BERA is not recommended at this
time .

6.5 Additional Risk Information
This section presents a discussion on the extent, magnitude, and potential ecological significance
of BERA findings, following guidance in Section 7.7.3 of ERAGS (EPA, 1997) .

Based on the data presented in the BERA, the elevated concentrations of PAHs in soil at
WARWP are a potential ecological concern. The elevated PAH concentrations are limited to
Sample No. ADOOOI (Figure 5-2), which is also located near the historic PAH hot spot soil
sample collected at DP- 13 (IT, 2000a) . This location is situated in a grassy area commonly used
for vehicular access to the WARWP area, and by site visitors and drillers . As mentioned in
Section 6.4, it is possible that the 30 percent reduction in earthworm survival may have an
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insignificant adverse effect at the population or community levels of biological organization at
the WARWP site . Although there are predicted RME food-chain impacts to the shrew from
biological uptake of PAHs by prey items such as earthworms, the RME HI is only 2.5, and the
CT Mis even lower at 0.03 .

Based on the data presented in the BERA, the elevated concentrations of iron in sediment at
WARWP are a potential ecological concern. The elevated iron concentrations are limited to
Sample No. AD1008 (Figure 5-6) and the historic iron hot spot sediment sample collected at
WARP-SD04 located downstream on Pipe Creek adjacent to the eastern RWP (IT, 2000a) . It
should be noted that this historic sample is very close to Sample No. ADIOIO (Figure 5-6) that
reported a relatively low sediment iron concentration of 8,790 mg/kg. The 12 percent reduction
in amphipod survival (that may be due to the sediment iron level) is expected to have an
insignificant adverse effect at the population or community levels of biological organization at
the WARWP site, as the reduction in survival is not considered biologically significant (i.e ., it is
not greater than 20 percent) . Although there are predicted RME food-chain impacts due to
sediment iron concentrations (i.e ., an HI of 26 for the great blue heron and an HI of 21 for the
raccoon), the more realistic CT food chain hazards are estimated to be approximately 0.4.

6.6 Uncertainty Analysis
The results of the BERA are influenced to some degree by variability and uncertainty . In theory,
investigators reduce variability by increasing sample size of the media or species sampled.
Alternatively, uncertainty within the risk analysis can be reduced by using species- specific and
site-specific data (i.e ., to better quantify contamination of media, vegetation, and prey through
direct field measurements, toxicity testing of site-specific media, and field studies using site-
specific receptor species) . Several of these approaches have been used in the BERA, including
the collection of additional samples to supplement the SLERA, the development of site-specific
BCFs, and the performance of toxicity testing of site media .

A number of factors, however, still contribute to the overall variability and uncertainty inherent
in the BERA. Variability is due primarily to measurement error; laboratory media analyses and
receptor study design are the major sources of this kind of error. Uncertainty, on the other hand,
is associated primarily with deficiency or irrelevancy of effects, exposure, or habitat data to
actual ecological conditions at the site . Species physiology, feeding patterns, and nesting
behavior are poorly predictable; therefore, all toxicity information derived from toxicity testing,
field studies, or observation will have uncertainties associated with them. Laboratory studies
conducted to obtain site- specific, measured information often suffer from poor relevance to the
actual exposure and uptake conditions on site (i.e ., bioavailability, exposure, assimilation, etc.,
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are generally greater under laboratory conditions as compared to field conditions) . Calculating
an estimated value based on a large number of assumptions is often the only alternative to the
accurate (but costly) method of direct field or laboratory observation, measurement, or testing.

The BERA uses a soil exposure depth of 0 to 6 feet to account for burrowing mammals such as
the shrew. While it is true that a shrew species may not burrow as deep as 6 feet, this depth
interval was used in the BERA for consistency with other PBOW ERAs that have been
performed (i.e ., TNT Areas A, B, andQ. In addition, the shrew was selected as a
"representative" burrowing insectivorous mammal and there may be other burrowing mammals
at the site that do burrow to depths approaching six feet . Another reason for use of the 0 to 6
foot depth interval was due, in part, to the limitations of the sampling data . Many of the surface
samples represent an interval of 0 to 2 feet, and many of the next depths represent 4 to 6 feet. it
was believed that use of only 0 to 2 foot soil data would underestimate burrowing mammal
exposure to subsurface COPECs. Based on the previous discussion, there is the potential for
overestimation of risk due to using COPEC concentrations from as deep as 6 feet for shrew HI
calculations .

The uncertainty analysis is presented in Table 6-21 and this table lists some of the major
assumptions made for the BERA; the direction of bias caused by each assumption (i .e ., if the
uncertainty results in an overestimate or underestimate of risk); the likely magnitude of impact
(quantitative [percent difference], or qualitative [high, medium, low, or unknown]); and, if
possible, a description of recommendations for minimizing the identified uncertainty.
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7. 0 Conclusions

The purpose of the BERA was to produce a supplement to the SLERA (IT, 2000a), to provide
additional site- specific information to risk managers to allow them to decide if revised estimated
ecological hazards to potentially exposed receptors are acceptable . The investigation evaluated
current and future risk from environmental media including soil, sediment, and surface water.
BERA findings are discussed using a weight of evidence approach (Section 6 .4) and weight of
evidence conclusions are summarized in the following bullets.

Elevated PAH concentrations in WARWP soils are an ecological concern due to :
(1) measured earthworm toxicity ; and (2) predicted RME food-chain impacts to
the shrew via biological uptake by prey items such as earthworms.

Elevated iron concentrations in WARWP sediments are also an ecological concern
due to the observation that : (1) concentrations were determined to be potentially
deleterious to herons and raccoons using the RME food chain model; and (2) the
iron concentrations may be associated with reduced sediment amphipod survival .

Environmental media at PRRWP do not appear to pose significant unacceptable
risks to ecological receptors.

It is important to note that the extent of elevated PAH concentrations in WARWP soil, and the
extent of elevated iron concentrations in WARWP sediments appear to be very localized . In
addition, the toxicity associated with some RWP site media may not have a significant adverse
effect at the population or community levels of biological organization, due to the fact that
reductions in survival or reproduction were not more than 25 to 30 percent, compared with the

laboratory controls . Finally, the results of the refined food chain model, using the more realistic
CT approach, demonstrated no adverse effects.

In light of current site activities (burning for habitat management), CT HI outcomes, biological
toxicity text results, and uncertainty analysis discussions, remedial activity based on the results
of the BERA is not recommended at this time .
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Table 3-1

Measurement and Assessment Endpoints
Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 3)

Selected Receptor and Measurement
Assessment Goal Assessment Endpoint Null Hypothesis (HO) Exposure Routes Endpoint

Protection of Protection of long-term survival The presence of site contaminants within Terrestrial invertebrates Survival and growth of
terrestrial ecosystem and reproductive capabilities for surficial soils will have no adverse effect earthworms in site-
structure and soil invertebrate populations . on survival and reproductive capabilities ingestion of soil and direct specific soil bioassays
function . of terrestrial invertebrates . exposure to soil

Protection of long-term survival The presence of site contaminants within Eastern cottontail Comparison of total daily
and reproductive capabilities for surface and subsurface soils, surface (Sylvilagus floridanus) dose to species-specific
herbivorous mammal water, and vegetation will have no white-tailed deer toxicity endpoint values
populations . adverse effect on survival and (Odocoileus virginianus) (TEV) using refined food

reproductive capabilities of herbivorous chain model .
mammals . ingestion of plants, water, and

incidental soil

Protection of long-term survival The presence of site contaminants within Raccoon Comparison of total daily
and reproductive capabilities for surface soils, surface water, terrestrial (Procyon lotor) dose to species-specific
omnivorous mammal invertebrates and vegetation will have no toxicity endpoint values
populations . adverse effect on survival and ingestion of terrestrial plants, (TEV) using refined food

reproductive capabilities of omnivorous and invertebrates, small chain model .
mammals . mammals, water and

incidental soil

Protection of long-term survival The presence of site contaminants within Deer mouse Comparison of total daily
and reproductive capabilities for surficial soils, surface water, terrestrial (Peromyscus maniculatus) dose to species-specific
omnivorous mammal invertebrates, and vegetation will have TEVs using refined food
populations . no adverse effect on survival and ingestion of terrestrial chain model .

reproductive capabilities of omnivorous invertebrates, plants, water,
mammals. and incidental soil
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Table 3-1

Measurement and Assessment Endpoints
Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)

Assessment Goal Assessment Endpoint Null Hypothesis (HO)
Selected Receptor and

Exposure Routes I

Measurement
Endpoint

Protection of Protection of long-term survival The presence of site contaminants within short-tailed shrew Comparison of total daily
terrestrial ecosystem and reproductive capabilities for surficial soils, surface water, and (Blamia brevicauda) dose to species-specific
structure and small insectivorous mammal terrestrial invertebrates will have no TEVs using refined food
function . populations. adverse effect on survival and ingestion of terrestrial chain model.

reproductive capabilities of insectivorous invertebrates, water, and
mammals. incidental soil

Protection of long-term survival The presence of site contaminants within marsh wren Comparison of total daily
and reproductive capabilities for surficial soils, surface water, and (Cistorthorus palustris) dose to species-specific
insectivorous bird populations. terrestrial invertebrates will have no TEVs using refined food

adverse effect on survival and ingestion of terrestrial chain model .
reproductive capabilities of insectivorous invertebrates, water, and
birds . incidental soil
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Table 3-1

Measurement and Assessment Endpoints
Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)

Selected Receptor an~_ MeasurementTAssessme alnt Go Assessment Endpoint Null Hypothesis (H Exposure Routes Endpoin
Protection of aquatic Protection of long-term survival The presence of site contaminants within Benthic invertebrates Survival and growth of
ecosystem structure and reproductive capabilities for sediments and surface water will have Hyalella azteca in site-
and function . benthic invertebrate no adverse effect on survival and ingestion of sediment and specific sediment

populations. reproductive capabilities of benthic direct exposure to surface bioassays .
invertebrates. water

Protection of long-term survival The presence of site contaminants within aquatic vertebrates Survival and growth of
and reproductive capabilities for surface water, benthic invertebrates, and fathead minnows and
aquatic vertebrate (fin fish) plants will have no adverse effect on ingestion of benthic survival and
populations. survival and reproductive capabilities of invertebrates, plants, and reproduction of

aquatic vertebrates. direct exposure to water cladocerans in site-
specific surface water
bioassays .

Protection of long-term survival The presence of site contaminants within raccoon Comparison of total daily
and reproductive capabilities for surface water, sediments, aquatic (Procyon lotor) dose to species-specific
semi-aquatic omnivorous invertebrates, and fish have no adverse TEVs using refined food
mammal populations (also effect on survival and reproductive ingestion of aquatic chain model.
considered in the terrestrial capabilities of aquatic mammals . invertebrates, fish, water and
assessment). incidental sediment

Protection of long-term survival The presence of site contaminants within great blue heron Comparison of total daily
and reproductive capabilities for aquatic vertebrates and benthic (Ardea herodias) dose to species-specific
piscivorous bird populations. invertebrates will have no adverse effect TEVs using refined food

on survival and reproductive capabilities ingestion of aquatic chain model.
of piscivorous birds . vertebrates, benthic

invertebrates, water, and
incidental sediment

KN\PBOW\Red WaterTERAUable 3-1\10/19/01\11 :19 AM



Table 5-1

West Area Ecological Samples
Red Water Ponds, PBOW, Sandusky, Ohio

SoillWater Samples I Tig'S-ue samples Suite C

Earthworm COPEC Uptake Estimates
Soil Earthworm Tissue Analytical Comments
AD0001 AD4011 NitroaromatiGs, PAHs
AD0002 AD4012 Nitroaromatics, PAHs
AD0003 AD4013 Nitroaromatics, PAHs Uptake study run
AD0004 AD4014 Nitroaromatics, PAHs
AD0005 AD4015 Nitroaromatics, PAHs
Fish COPEC Uptake Estimates
Surface Water Fish Tissue Analytical
AD2001 (not collected AD4001 Metals, Lipids in fish
AD2002 (not-collected AD4002 Metals, Lipids in fish Results from AD2006
AD2003 (not collected AD4003 Metals, Lipids in fish AD201 0 used for
AD2004 (not collected AD4004 Metals, Lipids in fish

metal surface water
AD2005 (not collected AD40051 (not collected) NA concentrations . Only

AD4006.(not collected) NA ugh fish biomasseno
AD4007 (not collected) NA collected forfour
AD4006 (not collected) NA

samples.
AD4009 (not collected) NA

,AD4010 (not collected) NA
Surface Water Toxicity
Surface Water Analytical
AD2006 Metals
AD2007 Metals Toxicity study
AD2008 Metals completed
AD2009 Metals
AD2010 Metals
Aquatic Invertebrate COPEC Uptake Estimates
Sediment Aquatic Worm Tissue Analytical
AD1001 AD4016 Metals, NitroaromatiGs, TOC in Sediment
AD1002 AD4017 Metals, Nitroaromatics, TOC in Sediment
AD1003 AD4018 Metals, Nitroaromatics, TOC in Sediment Uptake study run
AD1004 AD4019 Metals, Nitroaromatics, TOC in Sediment
AD1005 AD4020 Metals, Nitroaromatics, TOCin Sediment
Sediment Toxicity
Sediment Analytical
AD1006 Metals
AD1007 Metals Toxicity study
AD1 008 Metals completed
AD1 009 Metals
AD1010 Metals
Background
Soil Analytical
AE0004 Metals, PAHs
AE0005 Metals, PAHs Collected
AE0006 Metals, PAHs
Surface Water Analytical
AE2004 Metals
AE2005 Metals Collected
AE201 Metals
Sediment Analytical
AE1 004 Metals
AE1 005 Metals Collected
AE1006 Metals

Note : Shaded text indicates samples not collected, or study not run, as proposed in the Work Plan . See
comments for explanation .

COPEC - Constituent of potential ecological concern .
NA - Not Applicable
PAH - Polynuclear aromatic hydrocarbon .
TOC - Total organic carbon .
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Table 5-2

Pentolite Road Ecological Samples
Red Water Ponds, PBOW, Sandusky, Ohio

SoillWater Samples I Tissue Samples Analytical Suite Comments
Uptake EstimatesEarthworm COPEC-

Soil Earthworm Tissue Samples Analytical Comments
AC0001 AC4011 Nitroaromatics COPECs not
AC0002 AC40,12 (uptake studymtrun)1 Nitroaromatics detected in some soil
AC0003 13 (uptake study not run)AC40 Nitroaromatics samples, thus uptake
AC0004 AC4014 (uptake study not run) Nitroaromatics study not run.
AC0005 JAC4015 (uptake study not run) Nitroaromatics
Fish COPEC Uptake Estimates
Surface Water Fish Tissue Samples Analytical
AC2001 (not collected) AC4001 (fatheads) Metals, Lipids in tiss
AC2002 (notcollected) AC4002 (tadpoles) Metals, Lipids in tiss
AC2003 (not collected) AC4003 (crayfish) Metals, Lipids in tiss Results from AC 2006
AC2004 AC4004 (not collected) Metals AC201 0 used for
AC2005 (not collected) AC4005 . (notcollected) NA metal surface water

AC4006 (not collected) NA concentrations. Only
AC4007 (not collected) NA enough biomass for
AC4008 (not collected) NA three samples.
AC4009 (not collected) NA

1AC4010 (not collected) NA
Surface Water Toxicity
Surface Water Analytical
AC2006 Metals
AC2007 Metals Toxicity study
AC2008 Metals completed
AC2009 Metals
AC201 0 IMetals I
Aquatic Invertebrate COPEC Uptake Estimates
Sediment Acquatic Worm Tissue Analytical
AC1001 AC4016 (uptake study not run) Metals, SVOCs COPECs not
AC1002 AC4017 (uptake study not run) Metals, SVOCs detected in sediment
AC1003 AC4018 (uptake study not run) . .

'
Metals, SVOCs samples, thus uptake

AC 1 004 AC4019 (uptake:study not run), Metals, SVOCs study not run.
AC1005 JAC4020 (uptake study:ndt run) . IMetals, SVOCs I
Background
Soil Analytical
AE0001 Metals, PAHs
AE0002 Metals, PAHs Samples collected
AE0003 Metals, PAHs
Surface Water Analytical
AE2001 Metals
AE2002 Metals Samples collected
AE2003 Metals
Sediment Analytical
AE1001 Metals
AE1002 Metals Samples collected
IAE1003 Metals

Note : Shaded text indicates samples not collected, or study not run, as proposed in the Work Plan . See
comments for explanation .

COPEC - Constituent of potential ecological concern.
NA - Not Applicable .
PAH - Polynuclear aromatic hydrocarbon .
SVOC - Semivolatile organic compound .

KNXPBOWRed WateABERAXTable 5-1 5-2XPentolite Road(5-2)~10/19/01X11 :21 AM



Table 5-3

Summary of Analytical Methods for Soil, Sediment, and Tissue Samples
Red Water Ponds, PBOW, Sandusky, Ohio

112arameter Name
Soil, Sediment and

Tissue Method Number T Surface Water
Method Number

Nitroaromatics 8330 NA
Total Inorganics' 601013/365.3 601013/365.3
Total Organic Carbon 9060 NA
Lipids in Tissue STL-M-LIPIDS-REV3 NA
Semivolatile Organic Compounds 8270C NA
Polynuclear Aromatic Hydrocarbons 8310 NA
Toxicity USEPA (2000) Weber (1989)
Bioaccumulation in Soil Linder (1992) NA
,,Bioaccumulation in Sediment USEPA (2000) NA

a Total inorganics include 18 key constituents of concern for the Red Water Pond Areas as follows:

Aluminum Lead
Antimony
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron

Magnesium
Manganese
Nickel
Phosphorus
Potassium
Sodium
Vanadium
Zinc
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Table 5-4

Summary of Detected Constituents
Pentolite Road Red Water Pond - Ablotic Samples

Red Water Ponds, PBOW, Sandusky, Ohio

(Page I of 6)

SEDIMENT

GROUP NAME
LOCATION CODE

SAMPLE-NO
SAMPLE

-
DATE

START-DEPTH
END DEPTH

SAMPLE-PURPOSE1

PRRP
PRWP-SDO01

AC1001
15-Sep-00

0
0
REG

PRRP
PRWP-SDO02

AC1002
15-Sep-00

0
0.5
REG

PRRP
PRWP-SDO03

AC1003
15-Sep-00

0
0.5
REG

PRRP
PRWP-SDO04

AC1004
15-Sep-00

0
0.5
REG

PRRP
PRWP-SDO05

AC1005
15-Sep-00

0
0.5
REG

L Units I FilteredIParameter Re!H~~~ual --F----lResuItFQual ValQual Qual jVaIQuaI IResultL_ Resultj Qua[ lValQual I Resultj ValQual____
GEN CHEMISTRY
% Solids Percent I N
Phosphorous I mg/kg I N 1 1381 1 1 1

87.41

Total organic carbon mg/kg I N 1 248001 1 1 259001 1 1 90401 1 1 51901 1 1 104001

METALS
Aluminum mg/kg N 6520 5570 8420 5840 6880

Arsenic mg/kg N 5.7 5.6 5__ 6.3 7.7

Barium mg/kg N 100 63.3 62 .5 55 .1 49

Calcium mg/kg N 93400 44500 48700 39400 27500

Chromium mg/kg N 12 .6 10 .1 13 .8 10 .3 12 .2

Cobalt mg1kg N 6.7 6.2 . 8.8 7 6.7

Copper mg/kg N 17.2 14 .81 19 .6 1 13 .9 13 .7

Iron mg/kg N 15500 137001 19800 15800 18100

Lead mg/kg N 9.8 1 9.41 1 9.5 1 7.2 J 9 1

Magnesium
Manganese
Nickel
Potassium

mg/kg
mg/kg
mglkg
mg/kg

N
N
N
N

11200
491
16 .2
1530

1
.13

91401
3101
15 .1
1170 B

15900
461

-22.9
2480

1
1

12400
361
17 .1
1650

1

6920
1050
16.6
1520

1
B

Sodium
Vanadium

mg/kg
mgtkg

N
N

158
19 .3 B

113
16 .5 16

1 174

1 23 .5 B
138
19.9

118
22 .3 B

Zinc mg/kg N T350 135 47 .8 36.2 50 .5

SEMIVOLATILES
Benzo(a)anthracene pgtkg N 67 J i

Benzo(a)pyrene pg/kg N 82 J i

Benzo(b)fluoranthene pg/kg N 100 1 1
Benzo(k)fluoranthene pg/kg N 68 J i

Chrysene pg/kg N 100 1 1

Fluoranthene I pg/kg N 140,J i

Phenanthrene I pg/kg N 1 96 1J ji
jPyrene I pg/kg I N 1 19011 JL-
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Table 5-4

Summary of Detected Constituents
Pentolite Road Red Water Pond - Abiotic Samples

Red Water Ponds, PBOW, Sandusky, Ohio

(Page 2 of 6)

SEDIMENT
GROUP NAME

LOCATION CODE
SAMPLE-NO

SAMPLE
-
DATE

START-DEPTH
END-DEPTH

SAMPLE PURPOSEI

BCG
BCG-SDO01
AE1001
15-Sep-00

0
1

REG

BCG
BCG-SDO02
AE1002
15-Sep-00

0
1

REG

BCG
BCG-SDO03
AE1003
15-Sep-00

0
1

REG
-IParameter I Units I Filtered I Resultj 9~~alValQual rResultj Qual jValQual t-Reultj Qual IValQua11.

GEN CHEMISTR
% Solids I Percent I N 1 40 .9 1 1 1 14 .81 1 1 39 .51
Phosphorous mg/kg I N 1 1 5301 1 1 1 1
Total organic carbon mg/kg N
VETALS
Aluminum mg/kg N 6190 1 11400 jj 10400 1 1
Arsenic mg/kg N 7.4 1 3.4 1 6.1 1
Barium mg/kg N 51 .5 1 86 .2 1 58 .3 1
Z~-aicium mg/kg N 34500 1 79100 1 47900 1
Chromium mg/kg N 13 .7 1 17 .1 1 15.5 1
Cobalt mg/kg N 6.6 . 1 8.1 1 9.5 1
Copper mg/kg N 16 .9 21 20.3
Iron mg/kg N 14100 1 20900 ji 19500 1
Lead mg/kg N 13 .1 1 18 .9 j i 15 1
Magnesium mg/kg N 10300 1 7940 ji 8480 1
Manganese mg/kg N 275 1 1330 1 575 1
RZkel mg/kg N 16 .2 1 22 .5 1 23 1
Potassium mg/kg I N 1210 1 1 3240 - 1 2110 ji
Sodium mg/kg N 776 1060 955
Vanadium mg/kg N 18 .9 1 1 26 .2 1 26 .4 1
Zinc I mglkg I N 96 1 1 118 1 66 1
rEMIVOLATILES
Benzo(a)anthracene pg/kg I N I
Benzo(a)pyrene pg/kg N
Benzo(b)fluoranthene pg/kg N
ge-nzo(k)fluoranthene pg/kg N
Chrysene pglkg N
Fluoranthene pglkg N
~-henanthrene pg/kg , N
jPyrene pglkg I N I
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Table 5-4

Summary of Detected Constituents
Pentolite Road Red Water Pond - Ablotic Samples

PBOW, Sandusky, Ohio

(Page 3 of 6)

SURFACE SOIL
GROUP-NAME

LOCATION-CODE
SAMPLE-NO

SAMPLE-DATE
START-DEPTH
END DEPTH

SAMPLE PURPOSEI

PRRP
PRWP-SO001

AC0001
15-Sep-00

0
1

REG I

PRRP
PRWP-SO001

AC0006
15-Sep-00

0
1

Fl)

BCG
BCG-SO001
AE0001
12-Sep-00

0
1

REG
-

BCG
BCG-30002
AE0002
12-Sep-00

0
1

REG
~-

BCG
BCG-SO003
AE0003
12-Sep-00

0
1

REG
Parameter I Units I Filtered I Resultj Qual jValQual I ResultlQual jValQual Resultj Qual JVWIQual Resultj Qual jValQual I Resultj Qual jValQual
GEN CHEMISTRY
% Solids I Percent I N 1 1 72 .41 1 1 751 1 1 66 .81
Phosphorous mglkg I N 1 10 .71 1 1 1411
METALS
Aluminum mg/kg N 10600 1 10400 1 79001 1
Arsenic mg/kg N 9.3 1 4 .5 1 5 .11 1
Barium mg/kg N 104 1 48 .8 1 110 1
Calcium mg/kg N 5740 1 4550 1 5930 1
Chromium mg/kg N 14.8 1 14 .2 1 12 .1 1
Cobalt mg/kg N 7 .1 1 4 .3 1 4 .8 1
Copper mg/kg N 14.2 12.4 10 .9
Iron mg/kg N 26200 1 14700 j i 17900 1
Lead mg/kg N 12.8 1 1 1 .~ 1 12 .8 1
Magnesium mg/kg N 2320 1 2180 1 1540 1
Manganese mg/kg N 465 1 152 1 605
Nickel mg/kg N 17.4 1 14.8 1 13 .1
Potassium mg/kg N 1 10101 1
Sodium mg/kg N 1 7~
Vanadium mg/kg N
Zinc mg/kg N
NITROAROMATICS
2,4-Dinitrotoluene I pg/kg I N 1 12001 1 1 6801 1 1 1 1 1
SEMIVOLATILES
Anthracene mg/kg N 0.0009 1 1 0.001 1 1
Benzo(a)anthracene mg/kg N 0 .0071 0 .00 9 0.01
Benzo(a)pyrene mg/kg N 0.01 0 .0087 0.016
Benzo(b)fluoranthene mg/kg N 0 .01 0 .0081 0.0078
Benzo(k)fluoranthene mg/kg N 0.004 0 .0038 0 .0062

Chrysene mg/kg N 0 .01 0 .009 0.012
Fluoranthene mg/kg N 0.023
Indeno(1,2,3-cd)pyrene mg/kg N 0.0084 0 .00 8 0 .028
Phenanthrene mg/kg N 0 .009,8 1 0 .01 0 .017 1 1
jPyrene mq/kq N 0 .017 1 0 .016 0 .025 1 1
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Table 5-4

Summary of Detected Constituents
Pentolite Road Red Water Pond - Abiotic Samples

PBOW, Sandusky, Ohio

(Page 4 of 6)

SURFACE WATER
GROUP-NAME

LOCATION-CODE
SAMPLE-NO

SAMPLE
-

DATE

SAMPLE-PURPOSE

PRRP
PRWP-SWO04

AC2004
14-Sep-00
REG

PRRP
PRWP-SWO06

AC2006
14-Sep-00

REG

PRRP
PRWP-SWO07

AC2007
14-Sep-00
REG

PRRP
PRWP-SWO08

AC2008
14-Sep-00

REG
-

PRRP
PRWP-SWO09

AC2009
14-Sep-00
REG

PRRP
PRWP-SW010

AC2010
14-Sep-00

REG

Parameter I Tn-it-s-FF-iltered 1 Resultj Qual lValQual I ResulTQual JValQual 1 Resultj Qual jValQual I Qual JValQual ,ResuitT Resultj Qual jValQual , Resultl Qual jValQual

GEN CHEMISTRY
Phosphorous mg/L I N 1 1 0.051 1 1 0.0661 1 1 0.121 1 1 0.0511 1 1 0.0861 1
METALS
TkIuminurn pg/L N 1 712 137 237 494

Barium pg/L N 88 .6 74 .1 82 .5 86 .9 83 .1 89 .7

Calcium pg/L N 109000 107000 118000 117000 118000 113000

Chromium pg/L N 1 .2 1 .1 0.8 0.9 1 .9 0.9

Cobalt pg/L N 1 .8
Copper pg/L N 2.4 1.8 1 .8 1 .8 7.4

Iron pg/L N 1220 388 . 364 608 314 1010

Magnesium pg/L N 26000 24400 27100 27100 27300 26400

Manganese
Nickel

pg/L
pg/L

N
N

149
1 .7

104 106 148 101 147

Potassium pg/L N 2330 1870 2100 2190 2110 2090

Sodium pg/L N 9510 895.0 9910 9790 9920

Vanadium
[Zinc

pg/L
pg/L

N
N

7.2
54 .3

113
li

3.6

1 14
1

1 j
13
i

1 4.1

1 131
B
ji

5
1 15.21

B

11

4.4
12 .1

113
ji

4.3
1 14
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Table 5-4

Summary of Detected Constituents
Pentolite Road Red Water Pond - Abiotic Samples

PBOW, Sandusky, Ohio

(Page 5 of 6)

SURFACE WATER
GROUP NAME

LOCATION_CODE
SAMPLE-NO

SAMPLE-DATE
SAMPLE-PURPOSE

BCG
BCG-SWO01
AE2001
15-Sep-00
REG

BCG
BCG-SWO02
AE2002
15-Sep-00
REG

BCG
BCG-SWO03
AE2003
15-Sep-00
REG

Parameter I Units I Filtered I Resultj Qual jValQual , Resultj Qual jValQual , Resultj Qual jValQual
GEN CHEMISTRY
Phosphorous I mg/L I N 1 0 .111 1 1 0.0841 1 1 1 1
METALS
Aluminum pg/L N 2701 1 435
Barium pg/L N 77 .2 1 37 .4 32 .7
Calcium pg/L N 105000 1 109000 113000
Chromium pg/L N 0 .9 B 1 .1 B 1 .1 B
Cobalt pg/L N
Copper pg/L N 2 .3 2 .2 1 .7
Iron pg/L N 717 1070 618
Magnesium pg/L N 24800 22700 23100
Manganese pg/L N 109 . 357 332
Nickel pg/L N 1 .6
Potassium pg/L N 2050 3050 2990
Sodium pg/L N 9660 24600 21200
Vanadium pg/L N 4 .5 B 4 .71 113 1 5.2 1 B
Zinc pg/L N 45 .9 1l l 1 1 4.4 1 L-
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Table 5-4

Summary of Detected Constituents
Pentolite Road Red Water Pond - Ablotic Samples

Red Water Ponds, PBOW, Sandusky, Ohio

(Page 6 of 6)

NOTES

Laborato[y Qualifiers
J - Result was less than the reporting limit but greater than the instrument detection limit (value is estimated) .

B - Analyte was detected in an associated method blank.

Validation Qualifiers
J - Estimated value.
B - Analyte was detected in an associated method blank.

mg/kg - Milligrams per kilogram .
mg1L - Milligrams per liter.
pg/kg - Micrograms per kilogram .
pg/L - Micrograms per liter .
Qual - Laboratory qualifier .
ValQual - Validation qualifier.
REG - Field sample .

N - No (applicable to surface water only) .

For all analytical results, see Appendix C

KNTBOVARed Water\BERAXTable 5-4\Notes\10/19/01\1 1 :25 AM



Table 5-5

Summary of Detected Constituents
West Area Red Water Pond - Abiotic Samples
Red Water Ponds, PBOW, Sandusky, Ohio

(Page 1 of 8)

SEDIMENT
GROUP NAME

LOCATION--~CODE
SAMPLE-NO

SAMPLE-DATE
START-DEPTH
END-DEPTH

SAMPLE-PURPOSE1

WARP
WRWP-SDO01

AD1001
14-Sep-00

0
1

REG

WARP
WRWP-SDO01

AD1011
14-Sep-00

0
1
FD

WARP
WRWP-SDO02

AD1002
14-Sep-00

0
1

REG

WARP
WRWP-SDO03

AD1003
14-Sep-00

0
1

REG

WARP
WRWP-SDO04

AD1004
14-Sep-00

0
1

REG

WARP
WRWP-SDO05

AD1005
14-Sep-00

0
1

REG
Parameter s I Filtered I---T-0--it Resultj Qual jValQual Resulti Qual jValQuaI I ultT-Qual JValQual IRe-- Resultj Qual jValQual I Resultj Qual jValQual I Resultj 2H~~~

GEN CHEMISTRY
7/6 Solids Percent N
Phosphorous mg/kg N 1 17 .51 1 1 1 1 1 1 1 1 29 .91 1 1 1 1 1 35 .2

Total organic carbon mg/kg N 1 173001 1 1 1 1 1 173001 1 1 171001 1 1 366001 1 1 38000

METALS
Aluminum mg/kg N 9150 7800 8690 17600 10600 12300

Antimony mg/kg N
Arsenic mg/kg N 5.1 3.4 3.6 7.7 4.3

Barium mg/kg N 83 .9 46 .1 46 126 94 .4 102

Calcium mg/kg N 3220 3650 2710 2890 2880 3570

Chromium mg/kg IN 12 .9 10 .6 11 .7 . 22 .3 13 .9 16 .5

Cobalt mg/kg N 8.9 1 5.5 6.41 11 .3 13 .1 15 .2 .

copper mg/kg N 12 .5 1 9.4 1 9.2 18 .3 15 .5 17 .6

Iron mg/kg N 18000 13200 14100 29300 17600 20900

Lead mgtkg N 25 1 17 14 .1 1 23 .4 14 .7 1 19.8 1

Magnesium mg/kg N 2630 2390
P

2390 3880 2900 3460

Manganese mg/kg N 301 157 142 371 321 . 347

iTickel mg/kg N 16 .7 1 Li 12 .3 1 29 23 .6 1 1 23.6 ji

Potassium mg/kg N 1070 . B 855 .

9
937 B 2420

490
B 1880 1

Sodium mg/kg N 549 755 1 1 268

J

4881 1 420 426

Vanadium mg/kg N 20 .2 1 B

1

16 .6 1 IB 18 B 36 .5 1 IB
205

B 24.8 B

Vinc mg/kg N 56 .8 1 42.7 1 ji 47 .2 94 .8 1 1 776 772

KNNPBOW\Red Water\BERA\Table 5-5\Tab 5-5 SEDIMENT\1 0/19/01\1 1:28 AM



Table 5-5

Summary of Detected Constituents
West Area Red Water Pond - Abiotic Samples
Red Water Ponds, PBOW, Sandusky, Ohio

(Page 2 of 8)

SEDIMENT
GROUP NAME WARP WARP WARP WARP WARP BCG

LOCATION-CODE WRWP-SDO06 WRWP-SDO07 WRWP-SDO08 WRWP-SDO09 WRWP-SDO10 BCG-SDO04
SAMPLE-NO AD1006 AD1007 AD1008 AD1009 AD1010 AE1004

SAMPLE-DATE 13-Sep-00 14-Sep-00 14-Sep-00 13-Sep-00 13-Sep-00 15-Sep-00
START DEPTH 0 0 0 0 0 0
END-DEPTH 1 1 1 1 1 0.5

SAMPLE PURPOSE REG REG REG REG REG REG-
IParameter T-U-Rt-sT-FilteT~ ~ResultI Qual jValQual I Resultj Qual jValQual I Resulti Qual I

V.lQul
Resultj _2HLI iValQual I Resultj Qual jVaIQu.l Resultj ValQual

GEN CHEMISTRY
7/6--Solids Percent I N
Phosphorous I mg/kg I N I I 1 1 2361 1 1 2211 1 1 208

Total organic carbon mg/kg I N
METALS
Aluminum mg/kg I N 69301 9270 16400 2170 3630 4920 1

Antimony mg/kg N 0.83 1
Arsenic mg/kg N 4.9 3.5 5.5 2.9 3.1 3.9 1

Barium mg/kg N 62.5 92 .2 154 19 .2 26 .9 40 1

Calcium mg/kg N 11000 3400 6470 8810 7990 10900 1

Chromium mg/kg N 12 12 .7 22 1 3.7 1 B 5.8 , 7.4 1

Cobalt mg/kg N 10 .5 7.7 15 4.9 6.4 8.2 1

Copper mg/kg N 13 .2 19 .7 23 .4 5.6 9.8 12.1

Iron mg/kg N 13800 16300 24200 7490 8790 11400

Lead mg/kg N 27 .3 18 1 68 .5 1 5 1 7.5 9.1

Magnesium mg/kg N 2780 2780 5170 1750 1900 2200

Manganese mg/kg N 283 230 637 178 183 390

iTickel mg/kg . N 14 .3 , 1 20 .8 ji 36 .5 1 1 1 10 .6 ji 14 .8 1 JJ_ 20.2 J

Potassium mg/kg N 838 B 1040 B

9

16

Todium mg/kg N 553 860 1890 1 63 .5 1

m

93.7

5

1
3E

,Vanadium mg/kg N 15 .7 B 18 .7 30 .1 B 1 6.4 9.4 1 113
11
2

jZinc mg/kg N 45 .7 60.2 117 24 .7 36.7 1 1 456

KN\PBOW\Red Water\BERMTable 5-5\Tab 5-5 SEDIMENn1011 9/01\1 1 :28 AM



Table 5-5

Summary of Detected Constituents
West Area Red Water Pond - Abiotic Samples
Red Water Ponds, PBOW, Sandusky, Ohio

(Page 3 of 8)

SEDIMENT
GROUP NAME BCG

LOCATION CODE BCG-SDO05
SAMPLE-NO AE1005

SAMPLE-DATE 15-Sep-00
START-DEPTH 0
END-DEPTH 0.5

SAMPLE-PURPOSE REG

BCG
BCG-SDO06
AE1006
15-Sep-00

0
0 .5
REG

-IParameter I Units I Filtere~.~esult~Qual IValQuall Resultj Qual lValQual
GEN CHEMISTRY
% Solids I Percent I N 1 60.81 1 1 711 1
Phosphorous I mg/kg I N 1 12.31 1 1 1 1

, organic carbonLot a mg/kg I N--
METALS
Aluminum mg/kg N 7680 1 6260
Antimony mg/kg N
Arsenic mg/kg N 5 .2 1 3 .5
Barium mg/kg N 48 1 40
Calcium mg/kg N 9750 1 8190
Chromium mg/kg N 10 .5 1 8 .7
Cobalt mg/kg N 9 .31 ji 7 .6 ji
Copper mg/kg N 13 .6 11 .6
Iron mg/kg N 14700 1 11700 1
Lead mg/kg N 12 .2 1 9.9 1
Magnesium mg/kg N 3070 1 2340
Manganese mg/kg N 321 1 279
Nickel mglkg N 21 .7 1 17 .6
Potassium mg/kg N 1440 1 1 1140
Sodium mg/kg N 744 605
Vanadium mg/kg N 17 1 1 14.2
Zinc mg/kg N 56 .3 1 1 44.3

KN\PBOW\Red Water\BERA\Table 5-5\Tab 5-5 SEDIMENT\10/19/01\11 :28 AM



Table 5-5

Summary of Detected Constituents
West Area Red Water Pond - Ablotic Samples
Red Water Ponds, PBOW, Sandusky, Ohio

(Page4 of 8)

SURFACE SOIL
GROUP-NAME

LOCATION-CODE
SAMPLE-NO

SAMPLE-DATE
START-DEPTH
END-DEPTH

SAMPLE-PURPOSE

WARP
WRWP-SO001

AD0001
15-Sep-00

0
1

REG

WARP
WRWP-SO002

AD0002
15-Sep-00

0
1

REG

WARP
WRWP-SO003

AD0003
15-Sep-00

0
1

REG

WARP
WRWP-SO004

AD0004
15-Sep-00

0
1

REG

~IParameter Units I Filtered Resulti Qual VaIQ~al I Resultj Qua[ jVaiQual I Resultj Qual jValQual Resultj Qual jValQual

GEN CHEMISTRY
% Solids Percent N
Phosphorous mg/kg N
METALS
Aluminum mg/kg N
Arsenic mg/kg N
Barium mg/kg N
Calcium mg/kg N
Chromium mg/kg N
Cobalt mg/kg N
Copper mg/kg N
Iron mg/kg N
Lead mg/kg N
Magnesium mg/kg N
Manganese mg/kg N
Nickel mg/kg N
Potassium mg/kg N
Sodium mg/kg N
Vanadium mglkg N
Zinc mg/kg N
SEMIVOLATILES
Anthracene pg/kg N 3.6 1 1 1 1
Benzo(a)anthracene pglkg N 25 49 J 1 5.9 3.6 J ji

Benzo(a)pyrene pg/kg N 39 7.4 9.9 5.5

Benzo(b)fluoranthene pg/kg N 33 6 9.5 4.8

Benzo(ghi)perylene pgtkg N 16
Benzo(k)fluoranthene pg/kg N 19 D 3.3 . 3.9 2.6

Chrysene pg/kg N 26 6.7 1 8.2 4.7 1J i

Dibenz(a,h)anthracene pg/kg N 22 9.5 1 1 1
Fluoranthene pg/kg N 76 17 21 13 1

Fluorene pg/kg N 6 J ji 7.4 J ji 6.9 jj i

Indeno(l 2
"
3-ed)pyrene pg/kg N 29 6.8 b

i~
i i

Phenant~r;ne pg/kg- N 32 33 1 40 o

[Pyrene pg/kg N 55 . 120 _ 1 15 9 1 1

KN\PBOW\Red Water\BERA\Table 5-5\Tab 5-5 SOIL\10/19/01\1 1 :28 AM



Table 5-5

Summary of Detected Constituents
West Area Red Water Pond - Abiotic Samples
Red Water Ponds, PBOW, Sandusky, Ohio

(Page 5 of 8)

SURFACE SOIL
GROUP NAME

LOCATION-CODE
SAMPLE-NO

SAMPLE-DATE
START-DEPTH
END-DEPTH

SAMPLE-PURPOSE1

WARP
WRWP-SO005

AD0005
15-Sep-00

0
1 .5
REG

BCG
BCG-SO004
AE0004
12-Sep-00

0
1

REG

BCG
BCG-SO005
AE0005
12-Sep-00

0
1

REG
-

BCG
BCG-SO006
AE0006
12-Sep-OO

0
1

REG
IParameter ---- F-Units I Filtered I Resultj Qual jValQual I Resultj Qua[ jValQual I Resultj Qual jValQual I Resultj Qual JVaIQu2LJ
GEN CHEMISTIR
% Solids I Percent I N 1 1 80 .81 1 1 79 .71 1 80.81 1
Phosphorous mg/kg I N 1 9 .11 1 1 29 .51 1 1 1 1
METALS
Aluminum mglkg N 8280 1 6970 1 6330
Arsenic mg/kg N 2 .3 1 2 .6 1 21
Barium mg/kg N 39 .2 1 34 .4 1 441 1
Calcium mg/kg N 1350 1 2300 1 2830
Chromium mg/kg N 8 .4 1 8 .1 1 6.3
Cobalt mg/kg N 2 .5 1 2 .5 1 2.3
Copper mg/kg N 4.7 B 5 .5 1 13 8.4 B
Iron mg/kg N 10600 1 98L0 1 8230
Lead mg/kg ;N 7 1 10 .4 J 8.3
Magnesium mg/kg N 949 1 904 1 832
Manganese mg/kg N 242 1 216 1 277
Nickel mg/kg N 7 .5 1 6 .8 1 5 .8
Potassium mglkg N 430 1 381 B
Sodium mg/kg N 5481 4691 1 436
Vanadium mglkg N 18 .31 17 .51 j i i
Zinc mg/kg N 97 .91 34 .41 j i 1 33 .41 1
SEMIVOLATILES
Anthracene pg1kg N 1 1 1
Benzo(a)anthracene pg/kg N 6 .6 0 .0049 J 1 0.0048 J
Benzo(a)pyrene pg/kg N 12 0.0038 J 1 0.0078 0.0078
Benzo(b)fluoranthene pg/kg N 9.9 0.0036 0.0078 0.0074
Benzo(ghi)perylene pg/kg N
Benzo(k)fluoranthene pg/kg N 2.9 0.0018 .j 1 0 .0035 0 .0038
Chrysene pg/kg N 9.2 0.0032 J 1 0.0062 0 .0063
Dibenz(a,h)anthracene pg/kg N
Fluoranthene pg/kg N 26 0.0085

q

0.016 0 .017
Fluorene pg/kg N
Indeno(1,2,3-cd)pyrene pglkg N 8.6 0.0022 J 1 0.0074 0 .0048 J
Phenanthrene pglkg N 32 0.056 0 .068 0 .13 D
.Pyrene pg/kg N 20r---j -L-20058 LJ __ IJ 1 0 .012 1 0 .012 1
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Table 5-5

Summary of Detected Constituents
West Area Red Water Pond - Abiotic Samples

PBOW, Sandusky, Ohio

(Page 6 of 8)

SURFACE WATER
GROUP NAME

LOCATION CODE
SAMPLE-NO

SAMPLE
-
DATE

PURPOSESAMPLE

WARP
WRWP-SWO06

AD2006
13-Sep-00
REG

WARP
WRWP-SWO07

AD2007

13-Sep-00
REG

WARP
WRWP-SWO08

AD2008
13-Sep-00
REG

WARP
WRWP-SWO09

AD2009
13-Sep-00
REG

-

WARP
WRWP-SWO10

AD2010
13-Sep-00
REG

-
,Parameter I Units I Filtered , Resultj Qual jValQual , Resultj Qual jValQual , Resultj Qual jValQual . [~,Resultj Qual Resultj Qual jVaIQuaI

GEN CHEMISTRY
Phosphorous I mg/L I N 1 0.261 1 1 0.371 1 1 0.261 1 1 1 1 1 0.211 1

METALS
Aluminum pg/L N 286 1 888 1 313 13500 2610

Arsenic pg/L N 9.6 7.2 7.1 10 .7

Barium pg/L N 18.3 22 20.4 131 57 .1

Calcium pg/L N 15400 18800 16000 21800 69600

Chromium pg/L N 2.5 B 1 .2 B 19 .8 3.3 B

Cobalt pg/L N 1.6, 18 .7 . 2.1

Copper pg/L N 2.9 1 .4 20 .51 7.2

Iron pg/L N 331 1060 284 260001 2980

Lead pg/L N 1- 16.81 2.8

Magnesium
Manganese
Nickel

pg/L
pg/L
pg/L

N
N
N

29700
91 .3
2.1

1
1

43600
265
3.2 -

34000
130
2.1

9040
2960
32 .7

1 155 0
104
8.5

Potassium pg/L N 878 IB 181U Ten I B 12800

pg/L
pg/L
pg/L

N
N
N

5600(
7.5
14

B
63200

9.7
11-3

5840
7.9
3 .9

1

1

B

1

27100
32 .7
145

B
20100

7.6
1 19.9

B
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Table 5-5

Summary of Detected Constituents
West Area Red Water Pond - Ablotic Samples

PBOW, Sandusky, Ohio

(Page 7 of 8)

SURFACE WATER
GROUP-NAME

LOCATION-CODE
SAMPLE-NO

SAMPLE-DATE
SAMPLE-PURPOSE

BCG
BCG-SWO04
AE2004
15-Sep-00
REG

BCG
BCG-SWO05
AE2005
15-Sep-00
REG

BCG
BCG-SWO06
AE2006
15-Sep-00
REG

Parameter FU-n7its-Filtered , Resultj Qual IValQual . Resultj Qual IValQual , Resultj Qual jValQual

GEN CHEMISTR
Phosphorous mg/L I N 1 0.0741 1 1 0.0731 1 1 0.0851 1
METALS
Aluminum pg/L N 478 361 182
Arsenic pg/L N
4

Barium pg/L N 49 .9 50.8 52
Calcium pg/L N 85000 87700 90400

'um

Chromium pg/L N 1 .6 B 0.8 B I B
Cobalt pg/L N 1 .1
Copper pg/L N 3.2 2.6 6.7
Iron pg/L N 457 362 201
Lead pg/L N
Magnesium pg/L N 18200 18800 19300

Manganese pg/L N 19 .9 19 .3 20 .4

Nickel pg/L N 4.4 . - 4.3 4.4
Potassium pg/L I N 1 48901 1 5030 5070

Sodium pg/L I N 1 280001 1 28200 29000
Vanadium pg/L I N 1 4.71 1

_
13 4.9 113 3T B

Zinc pg/L I N 1 8 1 1 6.1 1 6.11 1__-j
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Table 5-5

Summary of Detected Constituents
West Area Red Water Pond - Abiotic Samples

PBOW, Sandusky, Ohio

(Page 8 of 8)

NOTES

Laborato[y Qualifers
D - Sample required dilution .
J - Result was less than the reporting limit but greater than the instrument detection limit (value estimated)

Validation Qualifiers
J - Estimated value.
B - Analyte was detected in associated method blank.

pg/kg - Micrograms per kilogram .
pg/L - Micrograms per liter.
mg/kg - Milligrams per kilogram .
mg/L - Milligrams per liter.
REG - Field sample .
FID - Field duplicate .
Qual - Laboratory qualifier.
ValQual - Validation qualifier .

N - No (for surface water only) .

For all analytical results, see Appendix C

KINITBOWed Water\BERA\Table 5-5\Notes\l 0/19/01\1 1 :29 AM



Table 5-6

Summary of Statistical Tests Comparing Background and Site Data
Plum Brook Ordnance Works, Sandusky, Ohio

(Page I of 2)

Location Media COPEC" P-ValueD Signlficant?~ Mean Back round
'qRank

Mean Onsite
dRank

COPEC Background
?e

Related .
West Area Sediment Aluminum 0.46 No 4 .40 5.75 Yes
RWP Iron 0.014 Yes 3 .00 7.50 No

Arsenic 0.70 No 12.5 11 .2 Yes
Calcium 0.33 No 4 .20 6.00 Yes
Copper 0.038 Yes 16.8 9.94 Yes

Phosphorus 0.65 No 2 .33 3.00 Yes
Surface Water Aluminum 0.54 No 4 .50 5.63 Yes

Iron 0.05 Yes 3 .40 7.00 No
Lead 0.005 Yes 3 .40 9.78 No

Magnesium 0.086 No 3 .60 6.75 Yes
manganese 0.028 Yes 4.20 9.33 No
Vanadium 0.055 No 3.60 6.75 Yes

Soil Anthracene 0.006 Yes 2.00 12 .5 No
Benzo(a)anthracene 0.006 Yes 2.00 12.5 No
Benzo(a)pyrene 0.006 Yes 2.00 12.5 No

Benzo(b)fluoranthene 0.006 Yes 2.00 12.5 No
Benzo(ghi)perylene 0.006 Yes 2.00 12.5 No

Benzo(k)fluoranthene 0.006 Yes 2.00 12.5 No
Chrysene 0.006 Yes 2.00 12.5 No

Indeno(123-cd)pyrene 0.006 Yes 2.00 12.5 No
Phenanthrene 0 .006 Yes 2.00 12.5 No

Pentolite Sediment Magnesium 0 .062 No 4.20 8.14 Yes
Road Potassium 0.17 No 8.20 5.29 Yes
RWP Carbazole 0.14 No 2.50 5.71 Yes

Surface Water Aluminum 0.77 No 6.60 7.25 Yes
Iron 0.46 No 8.00 6.38 Yes
Lead 0 .72 No 7 .40 6.75 Yes

Manganese 0 .66 No 7 .60 6.63 Yes
Soil Antimony <0.0001 Yes 92.2 49 .6 Yes

See footnotes on page 2.

KN\PBOW\RedWater\BERA\table5-6\10/19/01\11 :31 AM



Table 5-6
Summary of Statistical Tests Comparing Background and Site Data

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

'3 Only risk drivers presented, i.e ., the COPECs that contributed the majority of the estimated risk in the SLERA.b Calculated using the Mann-Whitney nonparametric statistical test, and tied p-values used .
cA p-value of 0.05 or lower is considered statistically significant for a one-tailed test .
d Values ranked from lowest to highest, with rank number I = lowest rank .e If on-site COPEC mean concentration rank was significantly greater than background mean concentration rank, then the COPEC not considered
to be background related. If on-site COPEC mean concentration rank not significantly greater than background mean concentration rank, then the
COPEC considered to be background related .

Note : Statistical test details presented in the Appendix D .

PBOW\Redwater\BERA\Table5-6\10/19/01\1 1 :31 AM



Table 5-7

Aquatic Organism Data - Field Counts, Lengths, and Weights
Red Water Ponds, PBOW, Sandusky, Ohio

Location/Sample ID Species Count Total Weight (g) ----Average Weight (g) T- Lengths (cm)
West Area/AD4001 Fathead minnow 150 240 1 .6 3.5 (average)

West Area/AD4002 Green sunfish 29 90 3.1 5 .4, 6.0, 4.0, 4.5, 3.8, 6.0, 4.8, 4.4, 6.0,
4 .8, 6.2, 5 .4, 4.5, 4 .5, 5.5, 3.8, 5 .0, 6.0,

5.6, 3.4, 6 .2, 4.0, 6.0, 3.4, 5.0, 4 .4,
3 .8, 3.8, 4.0
average = 4 .8

West Area/AD4003 Green sunfish 9 115 13 8.0, 7.5, 8.0, 8.2, 8.3, 8.0, 7 .5, 7.6, 8 .8
average = 8 .0

West Area/AD4004 Fathead minnow 170 250 1 .5 3.5 (average)

Pentolite Rd/AC4001 Fathead minnow 165 140 0.85 2 - 4, some 7

Pentolite Rd/AC4002 Tadpoles 42 75 1 .8 4 and 7
(2 size classes)

Pentolite Rd/AC4003 Crayfish 59 130 2.2 5.0 (average)

g - Grams.
cm - Centimeters.
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Table 5-8

Summary of Detected Constituents
Pentolite Road Red Water Pond - Biotic Samples

Red Water Ponds, PBOW, Sandusky, Ohio

GROUP-NAME
LOCATION

-
CODE

SAMPLE-NO
SAMPLE-DATE

SAMPLE PURPOSE

PRRP
PRWP-BI001

AC4001
14-Sep-00
REG

PRRP
PRWP-BI002
AC4002
14-Sep-00
REG

PRRP
PRWP-BI003
AC4003
14-Sep-00
REG

jParameteE~~UnAs I Filtered I Resulti Qual IValQuall Resulti Qual IValQuall Resultj Qual .lValQuall

GEN CHEMISTRY
Percent Lipids I Percent I N 1 1 .41 1 1 1 .31 1 1 0.691
Phosphorous I mg/kg I N 1 1241 IJ 1 1621 ji 1 1731
METALS
Aluminum mg/kg N 148 1 541 1 183 1
Antimony mg/kg N 0.16 B B 0.13 B B 0.08 B B
Arsenic mg/kg N 1 .5 B i
Barium mg/kg N 5.9 B 1 24 21 .3
Calcium mg/kg N 8310 9670 23200
Chromium mg/kg N 0.72 B 1 1 .2 0.56 B i
Cobalt mg/kg N I B B
Copper mg/kg N o.43 B 1 1 .7 16 .6
Iron mg/kg N 442 N* 1 2900 N* 1 696 N* i

Lead mg/kg N 0.36 B B 1.4 B 0.55 B B
Magnesium mg/kg N 541 1360 1 642
Manganese mg/kg N 16 .3 68.8 1 89.7
Nickel mg/kg N 0.58 B 1 2.2 0.66 B i

Potassium mg/kg N 2440 1840 2120
Sodium mg/kg N 727 B 1 1140 1620
ranadiurn mg/kg N 0.58 B J ~~l 2 B J 0.38113

E[Zfinc- mg/kg N 27.3 1 26 1 19 .3 1B . i
mg/kg - Milligrams per kilogram.
Qual - Laboratory qualifier.
ValQual - Validation qualifier.
Laborato[y Qualifiers
B - Analyte detected in laboratory or field blank at concentration greater than the reporting limit (and greater than zero).

N - Spiked sample recovery not within control limits .
* - Duplicate analysis not within control limits .
Validation Qualifiers
J -Estimated value .
B - Analyte was detected in associated method blank.

KN\PBOW\Red WateABERA\Table 5-8 & 5-9\PRRP-B1(5-8)\10/19/01\11 :32 AM



Table 5-9

Summary of Detected Constituents
West Area Red Water Pond - Biotic Samples
Red Water Ponds, PBOW, Sandusky, Ohio

(Page 1 of 2)

GROUP-NAME
LOCATION-CODE

SAMPLE-NO
SAMPLE-DATE

SAMPLE-PURPOSE

WARP
WRWP-B[001

AD4001
13-Sep-00
REG

WARP
WRWP-BI002

AD4002
13-Sep-00
REG

WARP
WRWP-BI003

AD4003
13-Sep-00
REG

WARP
WRWP-B]004

AD4004
13-Sep-00
REG
-

WARP
WRWP-131011

AD4011
28-Nov-00
REG

WARP
WRWP-81012

AD4012
28-Nov-00
REG

WARP
WRWP-BI013

AD4013
28-Nov-00
REG

`Parameter I Units IFiltered Resultj Qual jValQuall Resultj Qual jValQual Resultj Qual jValQual Resultj aueFFy aiQual Resuitj Qual IVal ual Resultj Qual ITalQual Resultl Qual NaUual
GENCHEMISTRY
Percent Lipids I Percent I N 1 1 .41 1 1 3.91 1 1 2.51 1 .51 1 1 1 1 1 1 1 1 1 1
Phosphorous lmg/kg I N 1 1291 ji 1 37.81 j i 1 54 .61 j i 1 1521 ji I I I I I I I I I
METALS
Aluminum mg/kg I N 106 1 25 1 11 .8 B* 1 61 .9 j i
Antimony mg/kg N 0.09 B B 0.09 B B 0.1 B B 0.14 B 1 13
Arsenic mglkg N
Barium mg/kg N 10 .1 B 1 1 .2 B 1 5.7 B i
Cadmium mg/kg N
Calcium mg/kg N 9160 12200 5900 6980
Chromium mg/kg N 0.21 IB I J 0.12 B 1 0.11 B i
Cobalt mg/kg N
Copper mg/kg N 2 0.44 B I J
Iron mg/kg N 234 1 37 .6 BN* J 20 .8 B* 1 144 N- I J I
Lead mg/kg N 0.52 B B 0.29 B B 0.39 B IB I
Magnesium mg/kg N 456 411 277 377
Manganese mg/kg N 14 .7 6 4 B 1 11
Nickel mg/kg N I
Potassium mg/kg N 2460 2800 1 1 2600 2380
Sodium mg/kg N 749 1030 102 681 B i
Vanadium mg/kg N 0.44
Zinc mg/kg N 46 .9 1 21 .3 36.3

SEMIVOLATILES
Acenaphthene mg/kg N 0.38 B 0.84 B

jAcenaphthylene mglkg N 0.74 B 0.24 B 0.37 B

jFluorene mg/kg N 0.018
B

0.019 B 0.047 B

11ndeno(1,2,3-cd)pyrene mg/kg N 0.008

j B

jPhenanthrene mg/kg N 0.099

B

0.032 B 0.017 B

KNkPBOMRedWater\BERAITable 5-8 & 5-9XWARP-Bl(5-9)\i0/19/01\1 1 :33 AM



Table 6-9

Summary of Detected Constituents
West Area Red Water Pond - Biotic Samples
Red Water Ponds, PBOW, Sandusky, Ohio

(Page 2 of 2)

GROUP-NAME
LOCATION-CODE

SAMPLE NO
SAMPLE-DATE

SAMPLE-PURPOSE

WARP
WRWP-BI014

AD4014
28-Nov-00
REG

WARP
WRWP-BI015

AD4015
28-Nov-00
REG

WARP
WRWP-BI016

AD4016
1-Dec-00
REG

WARP
WRWP-BI017

AD4017
1-Dec-00
REG

WARP
WRWP-BI018

AD4018
1-Dec-00
REG

WARP
WRWP-BI019

AD4019
1-Dec-00
REG

WARP
WRWP-S1020

AD4020
1-Dec-00
REG

Parameter Units IFilteredT- Resultj Qua jValQual Resultj Qual lValQual Resuld Qual jValQual Resultj QualFalQual ResultT Qua[ jValQual Resultj Qual jValQualQual Resultj Qual jValQual

GEN CHEMISTRY
Percent Lipids Percent I N
Phosphorous j mg/kg I N I I I 1 1 0.0371 1 B 1 0.0561 1B 1 0.0471 1B 1 0.0981 1 B 1 0.146 B

METALS
Aluminum mg/kg N 70.1 25 .5 17 .6 B 1 47 .8 17 .1 B i
Antimony mg/kg N
Arsenic mg/kg N 2 B B 1 .5 B B 2 B B 2.9 B B 2.1 B B

Barium mg/kg N 58.9 B 65 .8 B 69.1 B 72 .8 B 50

Cadmium mg/kg N 0.05 B B 0.04 B 13 0.06 B B 0.05 B B

Calcium mg/kg N 236 B 170 B B 182 B B 205 B 215

Chromium mg/kg N 0.33 B IB 0.27 B I B 0.28 1B B 0.26 1B B 0.13 .13 B
Cobalt mg/kg N 0.28 B B 0.21 B B 0.18 B B 0.31 B B 0.38 B B

Copper mg/kg N 3 B 4.5 B 2.9 B 3.2 B 3.7 B

Iron mg/kg N 824 B 445 B 534 B 694 B 346 B

Lead mg/kg N 0.88 B 1 0.31 B_ J 0.56 B 1 0.43 B 1 0.25 B i

Magnesium mg/kg N 214 B 168 B B 171 B B 189 B B 149 B B

Manganese mg/kg N 5.4 B 2.4 B B 3.3 B 8 4 B B 2.3 B B

Nickel mg/kg N 0.37 B Ij 1 0.451 13 IJ 0.27 B 1 0.27 B 1 0.29 B i

Potassium mg/kg N 1 1170 IB 1 13001 113 1 12301 IB 1350 B 821 B

Sodium mg/kg N 624 B B 6891B 113 1 6581 B 113 7 3 B B 353 B B

Vanadium mg/kg N 0.33 !B~B 0.04 1B IB I 0.171 B IB B B I I
Zinc mg/kg N 28 .5 B 1 33 .9 1 113 1 31 1 113 1 35 13 1 24 .5 113 13

SEMIVOLATILES
Acenaphthene mg/kg N 0.38 B 0.36 B
Acenaphthylene mg/kg N 0.29 B 0.74 B
Fluorene mg/kg N 0.037 B 0.032 B
Indeno(1,2,3-cd)pyrene mg/kg N 0.004 J B
Phenanthrene mg/kg N 0.016 B 0.048 B

mg/kg - Milligrams per kilogram .
Qual - Laboratory qualifier.
ValQual - Validation qualifier .
Laborato[y Qualifiers
B - Analyte detected in laboratory or field blank at concentration greater than the reporting limit (and greater than zero).
N - Spiked sample recovery not within control limits.
* - Duplicate analysis not within control limits .
Validation Qualffiers
Estimated value.
B - Analyte was detecged in associated method blank.

KN\PBOMRed Water\BERA\Table 5-8 & 5-9\WARP-BI(5-9)\10/19/01\11 :33 AM



Table 6-1

Refined Selection of Constituents of Potential Ecological Concern at West Area - Surface Soila

RedWater Ponds, PBOW, Sandusky, Ohio

Chemical
Frequency of
Detection

Detected in Arithmetic
2000 Samples Mean, mg/kg

Range of values, mg/kg
Detected Nondetected

Statistical
Distribution b

95% UCL
mglkg 0

Background
Related?d

Exclusion
Rationale COPEC?

Source-Term
Concentration, mg/kg

SEMIVOLATILE ORGANICCOMPOUNDS AND NITROAROMATICS
1,3-DINITROBENZENE 1/40(2 .5) N 0.13 0.3 0.25 U < 0.25 B N
4-AMINO-2,6-DITROTOLUENE 1/40(2 .5) N 0.13 0.3 0.25 U < 0.25 B N -
ANTHRACENE 1/10(10) Y 0.20 0.23 0.37-0.4 U < 0.4 N Y 0.2
BENZO(A)ANTHRACENE 1/10(10) Y 0.21 0.40 0.37-0.4 U < 0.4 N Y 0.2
BENZO(B)FLUORANTHENE 1110(10) Y 0.20 0.3 0.37-0.4 U < 0.4 N Y 0.2
BENZO(GHI)PERYLENE 1110(10) Y 0.19 0.22 0.37-0.4 U < 0.4 N Y 0.2
BENZO(K)FLUORANTHENE 1/10(10) Y 0.21 0.35 0.37-0.4 U < 0.4 N Y 0.2
CHRYSENE 1/10(10) Y 0.21 0.42 0.37-0.4 U < 0.4 N Y 0.2
INDENO(1,2,3-CD)PYRENE 1/10(10) Y 0.20 0.23 0.37-0.4 U < 0.4 N Y 0.2
PHENANTHRENE 1/10(10) Y 0.21 0.36 0.37-0.4 U < 0.4 N Y 0.2

' Surface soil is defined as the interval from 0 to.3 feet below the ground surface. Soil samples were classified on the basis of the end depth of the sample. Only risk drivers presented .
b Statistical Distribution : N= Normal distribution ; L = Lognormal distribution ; U = Undetermined distribution .
NA = Distribution not determined if sample size is less than 5.

c 95% Upper confidence limit calculated for the indicated distribution . NA = sample size is less than 5 and distribution is not calculated .
d Results from Mann-Whitney nonparametric statistical test (see Table 5-6) .
e Rationale for exclusion of chemical as a contaminant of potential ecological concern (COPEC):

A= within background concentration.
8 = detection frequency less than 5% and not detected in recent 2000 sampling event.

f N = Chemical is not chosen as aCOPEC; Y = Chemical is chosen as COPEC.
9 For Reasonable Maximum Exposure (RME) scenario, concentration used in risk assessment equal to 95% UCL or maximum value, if maximum value is less than UCL or if no UCL is calculated .

For Central Tendency (CT) scenario, arithmetic mean value used .

KNTBOMRed WaterBERA\Table 6-1 &6-5%West Area(6-1)%10/19/01\12:27 PM



Table 6-2

Refined Selection of Constituents of Potential Ecological Concern at West Area - Total Soila

Red Water Ponds, PBOW, Sandusky, Ohio

Chemical
Frequency of
Detection

Detected in Arithmetic
2000 Samples Mean, mg/kg

Range of values, mg/kg
Detected Nondetected

Statistical
Distribution b

95% UCL
mg/kg c

Background
Related?d

Exclusion
Rationale COPEC? f

Source-Term
Concentration, mg/kg

SEMIVOLATILE ORGANIC COMPOUNDS AND NITROAROMATICS
1,3-DINITROBENZENE 5/74(6.8) N 0 .20 0 .3-2.4 0 .25 U < 0 .25 Y 0 .125
4-AMINO-2,6-DITROTOLUENE 6174(8.1) N 0 .15 0 .3-0.7 0 .25 U < 0 .25 Y 0.125
ANTHRACENE 2/18(11) Y 0 .19 0.12-0.23 0.37-0 .41 U < 0 .4 IN Y 0 .2
BENZO(A)ANTHRACENE 2/18(11) Y 0 .21 0 .17-0.4 0.37-0 .41 U < 0 .4 IN Y 0 .2
BENZO(B)FLUORANTHENE 2/18(11) Y 0 .20 0.14-0 .3 0.37-0 .41 U < 0 .4 N Y 0 .2
BENZO(GHI)PERYLENE 2/18(11) Y 0 .19 0.076-0 .22 0.37-0 .41 U < 0 .4 N Y 0 .2
BENZO(K)FLUORANTHENE 2/18(11) Y 0 .20 0.11-0 .35 0.37-0 .41 U < 0 .4 N Y 0 .2
CHRYSENE 2/18(11) Y 0 .21 0.17-0.42 0.37-0 .41 U < 0.4 N Y 0 .2
INDENO(1,2,3-CD)PYRENE 2/18(11) Y 0 .19 0.076-0 .23 0.37-0 .41 U < 0.4 N Y 0 .2
PHENANTHRENE 2/18(11) Y 0 .21 0.25-0 .36 0 .37-0 .41 U < 0.4 N Y 0 .2

5 Total soil is defined as the interval from 0 to 6 feet below the ground surface . Soil samples were classified on the basis of the end depth Of the sample . Only risk drivers presented .
b Statistical Distribution : N = Normal distribution ; L = Lognormal distribution ; U = Undetermined distribution .
NA = Distribution not determined if sample size is less than 5.
95% Upper confidence limit calculated for the indicated distribution . NA = sample size is less than 5 and distribution is not calculated .

d Results from Mann-Whitney nonparametric statistical test (see Table 5-6) .

Rationale for exclusion of chemical as a contaminant of potential ecological concern (COPEC):
A= within background concentration.
B = detection frequency less than 5% and notdetected in recent 2000 sampling event.

f N = Chemical is not chosen as aCOPEC; Y = Chemical is chosen as COPEC.

9 For Reasonable Maximum Exposure (RME) scenario, concentration used in risk assessment equal to 95% UCL or maximum value, if maximum value is less than UCL or if no UCL is calculated .

For Central Tendency (CT) scenario, arithmetic mean value used .

KN\PBOW'Red Water~BERA\Table 6-2 & 6-6(West Area(6-2))~l 0119101(12:28 PM)



Table 6-3

Refined Selection of Constituents of Potential Ecological Concern at West Area - Surface Watero
Red Water Ponds, PBOW, Sandusky, Ohio

Frequency of Detected in Arithmetic Range of values, mg/L Statistical 95% UCL Background Exclusion Source-Term

Chemical Detection 2000 Samples Mean, mg/L Detected Nondetected Distribution b mg/L c Related?d Rationale e COPEC?f Concentration mg/L 9

INORGANICS
ALUMINUM 3/4(75) Y 6.6 0.3-13.8 0.20 L 1 .4E+12 Y A N -

[RON 4/4(100) Y 10.4 0.646-21.1 NA N 23 .6 N Y 21 .1

LEAD 3/9(33) Y 0.021 0.025 - 0.077 0.003 - 0.025 L 0.166 N Y 0.077

MAGNESIUM 4/4(100) Y 37 25.8-50.7 NA N 52.8 Y A N -

MANGANESE 9/9(100) Y 0.63 0.126-1 .60 NA L 1 .95 N Y 1 .6

VANADIUM 1/4(25) N 0.032 0.0522 0.05 U 0.0522 Y A N -

' Surface water results from totals. Only risk drivers presented .
b Statistical Distribution : N = Normal distribution ; L = Lognormal distribution ; U = Undetermined distribution .

c 95% Upper confidence limit calculated for the indicated distribution.
d Results from Mann-Whitney nonparametric statistical test (see Table 5-6).

Rationale for exclusion of chemical as a constituent of potential ecological concern (COPEC):
A= within background concentration.
B= detection frequency less than 5% .

f N = Chemical is not chosen as a COPEC; Y = Chemical is chosen as COPEC.

9 For Reasonable Maximum Exposure (RME) scenario, concentration used in risk assessment equal to 95% UCL or maximum value, if maximum value is less than UCL or if no UCL is calculated .

For Central Tendency (CT) scenario, arithmetic mean value used .

KN\PBOW,Red WateMERAWable 6-3&6-7(West Area(6-3))\10/19101(12:28 PM)



Table 6-4

Refined Selection of Constituents of Potential Ecological Concern at West Area - Sedimene
Red Water Ponds, PBOW, Sandusky, Ohio

Frequency of Detected in Arithmetic Range of values, mglkg Statistical 95%UCL Background Exclusion Source-Term

Chemical Detection 2000 Samples Mean, mgtkg Detected Nondetected Distribution b mg/kg c Related?d Rationale ' COPEC? 1 Concentration mg/kg

INORGANICS
ALUMINUM 4/4(100) Y 5.993 3,230 - 9,600 NA L 16.929 Y A N
ARSENIC 9/17(53) Y 4.6 4.0-11.3 3.8-4 .8 L 6.5 Y A N
CALCIUM 4/4(100) Y 27,428 6,710 - 74,700 NA L 1,716,875 Y A N
COPPER 7117(41) Y 5.2 3.2-24.5 2.4-3 .2 U 24 .5 Y A N -

IRON 4/4(100) Y 18,700 16,000 - 24,300 NA L 24,565 N Y 24,300

SEMIVOLATILE ORGANICCOMPOUNDS ANDNITROARMOMATICS
2-AMINO-4,6-DINITROTOLUENE 1/13(8) N 0.14 0.3 0.25

MISCELLANEOUS
PHOSPHORUS ill (100) Y 3.1 3.1 NA

U 0.3

NA NA Y

Y 0.3

A N

a Only risk drivers presented .
b Statistical Distribution : N = Normal distribution ; L = Lognormal distribution; U = Undetermined distribution ; NA = Not applicable .

c 95% Upper confidence limit calculated forthe indicated distribution .
d Results from Mann-Whitney nonparametric statistical test (see Table 5-6) .
e Rationale for exclusion of chemical as a constituent of potential ecological concern (COPEC):

A= within background concentration.
B = detection frequency less than 5% .

f N = Chemical is notchosen as a COPEC; Y= Chemical is chosen as COPEC.
9 For Reasonable Maximum Exposure (RME) scenario, concentration used in risk assessment equal to 95% UCL or maximum value, if maximum value is less than UCL or if no UCL is calculated .

For Central Tendency (CT) scenario, arithmetic mean value used .

KNTBOW\Red WateftBERAXTable 6-4 &6-8(VVest Area(6-4))\10/19/01(12 :29 PM)



Table 6-5

Refined Selection of Constituents of Potential Ecological Concern at Pentolite Road Area - Surface Soil'
Red Water Ponds, PBOW, Sandusky, Ohio

Frequency of Detected in Arithmetic Range of values, mg/kg Statistical 95% UCL Background Exclusion Source-Term

Chemical Detection 2000 Samples Mean (mg/kg) Detected Nondetected Distribution b mg/kg c Related?d Rationale ' COPEC? f Concentration mg/kg 9

SEMIVOLATILE ORGANIC COMPOUNDS
1,3-DINITROBENZENE 6/50(12) N 0.20 0.3-1 .6 0.25 U < 0.25 Y 0.125
1,3,5-TRINITROBENZENE 5/50(10) N 0.20 0.4-1 .7 0.25 U < 0.25 Y 0.125
4-AMINO-2,6-DINITROTOLUENE 1/50(2 .0) N 0.18 2.7 0.25 U < 0.25 B N -

a Surface soil is defined as the interval from 0 to 3 feet below the ground surface. Soil samples were classified on the basis of the end depth of the sample . Only risk drivers presented .
b Statistical Distribution : N = Normal distribution ; L = Lognormal distribution ; U = Undetermined distribution . NA = distribution not determined ifsample size is less than 5.

c 95% Upper confidence limil calculated for the indicated distribution. NA = sample size is less than 5 and distribution is not calculated .
d Results from Mann-Whitney nonparametric statistical test (see Table 5-6).
Rationale for exclusion of chemical as a constituent of potential ecological concern (COPEC):

A = within background concentration.
B = detection frequency less than 5% and not detected in recent 2000 sampling event.

N = Chemical is not chosen as aCOPEC; Y = Chemical is chosen as COPEC.
For Reasonable Maximum Exposure (RME) scenario, concentration used in risk assessment equal to 95%UCL or maximum value, if maximum value is less than UCL or if no UCL is calculated .

For Central Tendency (CT) scenario, arithmetic mean value used .

KN\PBOVV\Red WateABERAXTable 6.1 &6-5(Pentolfte Rd(6-5))\10119101(12 :29 PM)



Table 6-6

Refined Selection of Constituents of Potential Ecological Concern At Pentolite Road Area - Total Soila

Red Water Ponds, PBOW, Sandusky, Ohio

Frequency of Detected in Arithmetic Range of values, mg/kg Statistical 95% UCL Background Exclusion Source-Term

Chemical Detection 2000 Samples Mean (mg/kg) Detected Noncletected Distribution b mg/kg c Related?d Rationale ' COPEC? f Concentration mg/kg 13

INORGANICS
ANTIMONY 11/90(12) 3.5 3.6-9.3 5.2-7 .7 U < 6.8 Y A N

SEMIVOLATILE ORGANICCOMPOUNDSAND NITROAROMATICS
1,3-DINITROBENZENE 15/90(17) N 0.48 0.3-9.3
1,3,5-TRINITROBENZENE 17/90(19) N 1 .8 0.4-58
4-AMINO-2,6-DINITROTOLU ENE 4/90(4 .4) N 0.28 0.3-9 .5
NITROBENZENE 1/104 (0 .96) N 0.20 1 .1

0.25 U < 0.25 Y 0.125

0.25 U < 0.25 Y 0.125
0.25-2.5 U < 0.25 B N -

0.25-4.2 U < 0.26 B N

' Total soil is defined as the interval from 0 to 6 feet below the ground surface . Soil samples were classified on the basis of the end depth of the sample . Only risk drivers presented .
b Statistical Distribution: N = Normal distribution ; L = Lognormal distribution ; U = Undetermined distribution .
NA = distribution not determined if sample size is less than 5.

c 95% Upper Confidence Limit calculated for the indicated distribution . NA = sample size is less than 5 and distribution is not calculated .
d Results from Mann-Whitney nonparametric statistical test (see Table 5-6) .

Rationale for exclusion of chemical as a contaminant of potential ecological concern (COPEC):
A = within background concentration.
B = detection frequency less than 5% and not detected in recent 2000 sampling event.

f N= Chemical is not chosen as a COPEC; Y= Chemical is chosen as COPEC.
9 For Reasonable Maximum Exposure (RME) scenario, concentration used in risk assessment equal to 95%UCL or maximum value, if maximum value is less than UCL or if no UCL is calculated .

For Central Tendency (CT) scenario, arithmetic mean value used .

KN\PBOW\Red WateABERAMbIB 6-2 &6-6(Pentolile Rd(6-6))\l Oil9101 (12:29 PM)



Table 6-7

Refined Selection of Constituents of Potential Ecological Concern at Pentolite Road Area - Surface Watera
Red Water Ponds, PBOW, Sandusky, Ohio

Frequency of Detected in Arithmetic Range of values, mg/L Statistical 95% UCL Background Exclusion Source-Term

Chemical Detection 2000 Samples Mean, mg/L Detected Nondetected Distribution b mg/L' Related?d Rationale e COPEC?f Concentration mg/L

INORGANICS
ALUMINUM 212(100) Y 1 .8 0.53-3.04 NA NA NA Y A N
IRON 2/2(100) Y 3.4 0.972-5.79 NA NA NA Y A N

LEAD 1/2(50) N 0.0051 0.0087 0.003 NA NA Y A N

MANGANESE 2/2(100) Y 0.33 0.261 - 0.404 NA NA NA Y A N

' Surface water results from totals . Only risk drivers presented.
b Statistical Distribution : N = Normal distribution ; L = Lognormal distribution ; U = Undetermined distribution ; NA = Not applicable.

c 95% Upper confidence limit calculated for the indicated distribution .
d Results from Mann-Whitney nonparametric statistical test (see Table 5-6) .
Rationale for exclusion of chemical as a constituent of potential ecological concern (COPEC):

A= within background concentration.
B = detection frequency less than 5% .

f N = Chemical is not chosen as a COPEC; Y = Chemical is chosen as COPEC.

9 For Reasonable Maximum Exposure (RME) scenario, concentration used in risk assessment equal to 95% UCL or maximum value, if maximum value is less than UCL or if no UCL is calculated .

For Central Tendency (CT) scenario, arithmetic mean value used .

KN\PBOVIARed WaterTERAITable6.3 & 6-7(Pentolfte Road(6-7))\10119/01(12 :29 PM)



Table 6-8

Refined Selection of Constituents of Potential Ecological Concern at Pentolite Road Area - Sedimenta
Red Water Ponds, PBOW, Sandusky, Ohio

Frequency of Detected in Arithmetic Range of values, mg/kg Statistical 95% UCL Background Exclusion Source-Term
Chemical Detection 2000 Samples Mean, mg/kg Detected Nondetected Distribution b mg/kg c Related?d Rationale ' COPEC? f Concentration mg/kg

INORGANICS
MAGNESIUM 2/2(100) Y 16,400 13,500 - 19,300 NA NA NA
POTASSIUM 1/2(50) Y 678 1,040 631 NA NA

SEMIVOLATILE ORGANIC COMPOUNDS ANDNITROAROMATICS
CARBAZOLE 1/2(50) N 0.23 0.18 0.57 NA NA Y A N

' Only risk drivers presented .
b Statistical Distribution : N = Normal distribution ; L = Lognormal distribution ; U = Undetermined distribution; NA = Not applicable .
' 95% Upper confidence limit calculated for the indicated distribution .
d Results from Mann-Whitney nonparametric statistical test (see Table 5-6).
e Rationale for exclusion of chemical as a constituent of potential ecological concern (COPEC):

A= within background concentration.
B = detection frequency less than 5% .

f N = Chemical is not chosen as a COPEC; Y= Chemical is chosen as COPEC.
For Reasonable Maximum Exposure (RME) scenario, concentration used in risk assessment equal to 95% UCL or maximum value. if maximum value is less than UCL or if no UCL is calculated .
For Central Tendency (CT) scenario, arithmetic mean value used .

KNPBOVARed WateABERAWable 6.4 &6-8(Pentolfte Road(6-8))\10/19101(1:42 PM)



Table 6-9

Summary of Site-Specific BCFs for Inorganics in Aquatic Worms and Fish
West Area Red Water Pond

Red Water Ponds, PBOW, Sandusky, Ohio

Inorganic Aquatic Worm BCFs Fish BCFs
Constituent CT CT RIVIE
Aluminum 0.0035 0.0035 15 15
Antimony a - 13 18
Arsenic 0.03 0.22 40 40
Barium 0.00031 0.39 87 87
Cadmium - - NA NA
Calcium 0.001 0.033 302 302

Chromium 0.004 0 .009 29 29
Cobalt 0.002 0 .013 40 40
Copper 0.02 0.13 102 102

Iron 0.000051 0 .015 18 18
Lead 0.025 0 .025 23 43

Magnesium 0 .0002 0.030 14 14
Manganese 0.000057 0 .006 13 13

Nickel 0.018 0.018 15 15
Potassium 0.18 64.6 648 64
Sodium 0.30 0 .77 19 19

Vanadium 0.10 0 .50 205 205
Zinc 0 .0034 0 .23 662 662

a Dashes indicate constituent was not detected in both tissue and associated media sample(s) .b NA = not analyzed .

Notes:
" Central Tendency (CT) and Reasonable Maximum Exposure (RME) approaches used to

calculate the biological accumulation factors (BCFs) are discussed in the text .
" BCF calculation details are presented in Appendix F.
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Table 6-10

Summary of Site-Specific BCFs for PAHs and Nitroaromatics in Earthworms
Red Water Ponds

Red Water Ponds, PBOW, Sandusky, Ohio

Earthworm BCFs
West Area Pentolite Road

Constituent CT I RME RME
PAHs

Naphthalene - - DNA NA
Acenaphthylene 1 .7 9.3 NA NA
Acenaphthene 1 .7 4.9 NA NA
Fluorene 1 .5 2.5 NA NA
Phenanthrene 0.1 0.6 NA NA
Anthracene 1 .1 1 .1 NA NA
Fluoranthene 0 .21 0 .21 NA NA
Pyrene 0.45 0.45 NA NA
Benzo(a)anthracene 0.58 0.58 NA NA
Chrysene 0.55 0.55 NA NA
Benzo(b)fluoranthene 0.21 0.21 NA NA
Benzo(k)fluoranthene 0.47 0.47 NA NA
Benzo(a)pyrene 0.46 0.46 NA NA
Dibenzo(a,h)anthracene 1 .42 1 .42 NA NA
Benzo(ghi)perylene 0.50 0.50 NA NA
Indeno(12 cd)pyrene 0.56 0.51 NA NA

-Nitroaromatics
2,4-Dinitrotoluene 1 0.1 0.1

a Dash indicates constituent was not detected in both tissue and associated media sample .
b NA = not available, as PAHs were not risk drivers in soil at Pentolite Road RWP, thus PAH analyses
were not performed for on soil and tissue samples .

Notes:
Central Tendency (CT) and Reasonable Maximum Exposure (RME) approaches used to calculate the
biological accumulation factors (BCFs) are discussed in the text.
BCF calculation details are presented in Appendix F .
Constituent is not presented if it was not detected in both the tissue sample and the associated media
sample .
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Table 6-11

Summary of Site-Specific l3CFs for Inorganics in Aquatic Organisms
Multiple Species Results, Central Tendency Approach

Pentolite Road
Red Water Ponds, PBOW, Sandusky, Ohio

Calculated Fish Bioconcentration Factor (13C~~ CT BCF
Constituent Fathead Minnow Tadpole Crayfish (Mean)

Aluminum 787 2,876 973 1,545

Antimony 12 .5 12.7 12.7 12.7

Arsenic 120 682 120 308

Barium 70.86 288 256 205
Calcium 72.5 84.4 202 120
Chromium 643 1,071 500 738
Cobalt 345 345 345 345
Copper 160 632 6,171 2,321
Iron 786 5,402 1,297 2,495
Lead 84.6 84.6 84.6 84.6
Magnesium 20.4 51 .4 24.3 32 .0
Manganese 134 568 740 481
Nickel 725 2,750 825 1,433
Phosphorous 1,662 2,172 2,319 2,051
Potassium 1,178 888 1,023 1,030
Sodium 75.4 118 168 121
lVanadium 552 1,143 362 686
IZinc 1,999 1 1,903 11413 1,772

Notes
(1) For details on Reasonable Maximum Exposure (RME) and Central Tendency (CT) approaches, see text .

(2) Details in Appendix F .
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Table 6-12

Summary of Site-Specific BCFs for Inorganics in Aquatic Organisms- Multiple Species Results
Reasonable Maximum Exposure Approach

Pentolite Road
Red Water Ponds, PBOW, Sandusky, Ohio

Constituent
Calculated Fish
Bloconcentration

Factor

Fathead

Calculated Fish
Bioconcentration

Factor

Tadpole

Calculated Fish
Bloconcentration

Factor

Crayfish

RME
BCF

(Maximum)

Aluminum 787 2,876 973 2,876

Antimony 29.1 23.6 14.5 29.1

Arsenic 120 682 120 682

Barium 70 .9 288 256 288

Calcium 72 .5 84.4 202 202

Chromium 643 1,071 500 1,071

Cobalt 345 909 345 909

Copper 160 632 6,171 6,171

Iron 786 5,402 1,297 5,402

Lead 138 538 212 538

Magnesium 20.4 51 .4 24.3 51 .4

Manganese 134 568 740 740

Nickel 725 2,750 825 2,750

Phosphorous 1,662 2,172 2,319 2,319

Potassium 1,178 888 1,023 1,178

Sodium 75.4 118 168 168

Vanadium 552 1,143 362 1,143 1

,Zinc 1,999 1,903 1,413 1,999 -1

Notes
(1) For details on Reasonable Maximum Exposure (RME) and Central Tendency (CT) approaches, see text .

(2) Details in Appendix F .
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Table 6-13

Reference Toxicity Values Used to Derive
Wildlife Toxicity Benchmarks for Chemicals of Potential Ecological Concern

Red Water Ponds, PBOW, Sandusky, Ohio

(Page I of 2)

Mammalian Data I Avian Data
COPEC Toxicity

Value I

LOAEL
(mg/kg/d)

(NOAEL
mg/kg/d)

Test
Species

Reference Body Wt.
(kg)

Toxicity
Value

(LOAEL)
mglkgld

NOAEL
(mg/kgld)

, Test
Species

Reference Body Wt .
(kg)

Organics

1,3,5-Trinitrobenzene 13.31 2.68 rat IRIS on-line (2001) 0.35
1

42 (LD50) 4.2 0.42 red-winged black
bird 1,3-DNB as surrogate 0.077

1,3-Dinitrobenzene (1,3-DNB) 1.13 0.113 rat Talmage et. al (1999) 0.35 42 (LD50) 4.2 0.42 red-winged black
bird Talmage et. al. (1999) 0.077

2-Amino-4,6-dinitrotoluene 1394 (LD,,) 139 13 .9 rat TOMES database 0.35 178 and 7 17 .8 0.7 Bobwhite quail 2,4,6-TNT as surrogate 0.19

4-Amino-2.6-dinitrotoluene 959 (LD50) 95 .9 9.59 rat TOMES database 0.35 178 and 7 17 .8 0.7 Bobwhite quail 2,4,6-TNT as surrogate 0.19

Anthracene 10 1 .0 mouse B(a)P as surrogate 0.03 NA NA NA NA NA NA

Benzo(a)anthracene 10 1 .0 mouse B(a)P as surrogate 0.03 NA NA NA NA NA NA

Benzo(b)fluoranthene 10 1~0 mouse B(a)P as surrogate 0.03 NA NA NA NA NA NA

Benzo(ghi)perylene 10 1 .0 mouse B(a)P as surrogate 0.03 NA NA NA NA NA NA

Benzo(k)fluoranthene 10 1.0 mouse B(a)P as surrogate 0.03 NA NA NA NA NA NA

Carbazole 200 (LD50) 20 2.0 mouse TOMES database 0.03 NA NA NA NA NA NA

Chrysene 10 1.0 mouse B(a)P as surrogate 0.03 NA NA NA NA NA NA

lndeno(1,2 .3-cd)pyrene 10 1.0 mouse B(a)Pas surrogate 0.03 NA NA NA NA NA NA

Nitrobenzene 4.6 2.3 0.23 mouse IRIS on-line (2001) 0.03 42 (LD5D) 4.2 0.42 red-winged black
bird 1,3-DNB as surrogate 0.077

Phenanthrene 10 1.0 mouse B(a)P as surrogate 0.03 NA NA NA NA NA NA

Inorganics

Aluminum 19.3 1 .93 mouse Sample, et al . (1996) 0.03 1 .100 110 ringed dove Sample, et al . (1996) 0.155

Arsenic 0.126 mouse Sample, et al . (1996) 0.03 5.14 mallard duck Sample, et al . (1996) 1 .0

Antimony 1.25 0.125 mouse Sample, et al . (1996) 0.03 NA NA NA NA NA

Arsenic 1.26 0.126 mouse Sample, et al . (1996) 0.03 7.38 2.46 cowbird Sample, et al . (1 996)
1

0.049
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Table 6-13

Reference Toxicity Values Used to Derive
Wildlife Toxicity Benchmarks for Chemicals of Potential Ecological Concern

Red Water Ponds, PBOW, Sandusky, Ohio

(Page 2 of 2)

Mammalian Data Avian Data
COPEC Toxicity

Value
LOAEL

(mgtkg/d)
NOAEL
(mg/kgld)

Test
Species

Reference BodyWt .
(I

Toxicity
Value

(LOAEL)
mg/kg/d

NOAEL
(malko/d)

9Test,
pecies

Reference Body Wt .
(kg)

Calcium 5265 1053 rabbit (See Appendix) 3.8 14165 2833 Japanese quail (See Appendix) 0.072

Copper 15A4 11 .7 mink Sample, at al . (1996) 1.0 61 .7 47 chicks Sample, et al . (1996) 0.534

Iron 130 26 rabbit (See Appendix) 3.80 250 50 poultry (See Appendix) 1.6

Lead 80 8.0 rat Sample, et al. (1996) 0.35 38.5 3,85 Am . Kestrel Sample, at al. (1996) 0.13

Magnesium 790 158 rabbit (See Appendix) 3.8 750 150 poultry (See Appendix) 1 .6

Manganese 284 88 rat Sample, at al . (1996) 0.35 9770 977 Japanese quail Sample, at al . (1996) 0.072

Phosphorus 2630 526 rabbit (See Appendix) 3.8 2000 400 poultry (See Appendix) 1 .6

Potassium 7895 1,579 rabbit (See Appendix) 3.8 5000 1,000 poultry (See Appendix) 1 .6

Vanadium 2.1 0.2 rat
Sample, at al . (1996) 0.26 114 11 .4 mallard duck

Sample, at al . (1996)
1 17

Notes :

NA indicates that the information is not available .
NOAELs for selected nutrients are based on mineral dietary requirements (Appendix G) .

The following surrogate values were used :
Benzo(a)pyrene for anthracene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, and phenanthrene .

2,4,6-TNT for 2-Amino-4,6-dinitrotoluene and 4-Amino-2,6-dinitrotoluene .

LD50 values are from RTECS (1998) as summarized in the TOMES CpCTM System Data Base (1/1 /99) .
LD50 values were converted to chronic NOAELs by dividing by a factor of 100 and subchronic LOAELS were converted to chronic NOAELs by dividing by a factor of 20,

as recommended by Wentsel, et . al . (1996), Tri-Service Procedural Guidelines for Ecological Risk Assessments .
For Nutrients, NOAELs were set at maximum tolerated dose levels (see Appendix G) and multiplied by an uncertainty factor of 5 (rather than 10 used for non-nutrients)

to estimate a LOAEL from a NOAEL because additional uncertainty is associated with nutrient toxicity .
For studies that did not report a LOAEL, it was estimated from the NOAEL by multiplication by an uncertainty factor of 10 (except for nutrients, as discussed above) .

Red-wing blackbird body weight assumed to be equal to American robin .
2,4,6-TNT RTV values from Johnson and McAtee, 2000 .

Only risk drivers are presented .
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Table 6-14

Uncertainty Factors a for Ecological RTV ' Extrapolations c
Red Water Ponds, PBOW, Sandusky, Ohio

F-Laboratory Animals (Toxicity Data Base) Selected Site Receptor Species
Rat G: Rattus Deer mouse G: Peromyscus

F : Muridae F : Cricetidae
0: Rodentia 0: Rodentia

Mouse G: Mus Eastern G: Sylvilagus
F: Muridae cottontail F :Leporidae
0: Rodentia 0: Lagomorpha

Mink G: Mustela Raccoon G: Procyon
F: Mustelidae F : Procyonidae
0: Carnivora 0: Carnivora

Rabbit : G : Oryctolagus Short-tailed G : Blarina
(N . Zealand F :Leporidae shrew F : Soricidae
White) O:Lagomorpha 0 : Insectivora
Ringed dove G: Streptopelia White-tailed G: Odocoileus

F : Columbidae deer F : Cervidae
0: Columbiformes 0: Artiodactyla

Cowbird G: Molothrus Great blue G: Ardea
F : Emberizidae heron F : Ardeidae
0: Passeriformes 0: Ciconiiformes

Chick, G : Gallus Marsh wren G: Cistothorus
Poultry F : Phasianidae F : Troglodytidae

0 : Galliformes 0: Passeriformes
Black duck, G : Anas
Mallard F : Anatidae

0: Anseriformes
Japanese G : Coturnix
quail F : Phasianidae

0: Galliformes
merican G: Falco

kestrel F : Falconidae
0: Falconiformes

From Tri-Service Procedural Guidelines for Ecological Risk Assessment (Wentsel et al . 1996)
RTV = Reference Toxicity Value

c Interclass extrapolations not performed ; only within bird class or within mammal class .

Extrapolation between two different species = uncertainty factor of 2
Extrapolation between two different genera (G) = uncertainty factor of 4
Extrapolation between two different families (F) or orders (0) = uncertainty factor of 8
Thus, for all extrapolations used in the BERA RME food chain model (except for the New Zealand White
extrapolated to the cottontail), an uncertainty factor of 8 was used. For the latter, an uncertainty factor of 4
was used.
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Table 6-15

Terrestrial Receptors Hazard Index (HI) Summary for West Area'
Central Tendency and Reasonable Maximum Exposure

Red Water Ponds, PBOW, Sandusky, Ohio

Terrestrial Receptor
Media Deer Mouse Cottontail Shrew Marsh Wren Raccoon Deer

Soilb HI 0.006-0.5 0.002-0.15 0 .03-2.5 -C 0.006-0.5 0.0006 - 0.03
Risk Drivers 100% - PAHs

(invertebrate
intake)

- - -

u ac Water HI 0.003-0.3 0.003-0.15 0.002-0 .2 0.01 -1 .0 0.008 - 0.6 0.003-0.3

Risk D ivers - -

Total Receptor HI 0.009-0.8 0.005-0.3 0.03-2.7 0.01 -1 .0 0.01 -1 .2 0.004-0.3

a Details presented in eco risk assessment spreadsheets in Appendix H . Only risk drivers considered
b All receptors exposed to surface soil, except burrowing shrew exposed to surface and subsurface soil via ingestion of soil and ingestion of terrestrial invertebrates, and

deer exposed to surface and subsurface soil via ingestion of plants (e.g ., tree leaves) that have translocated COPEC via deep feeder roots .
c No hazard estimated . COPEC(s) screened out due to background or low frequency of detection, or COPEC(s) toxicity values not available .

Notes :

(1) CT and RME approach assumptions include differences in exposure point concentrations ; toxicity values ; interclass toxicity uncertainty factor; and method ofcalculation of site-specific soil-to-

invertebrate biological accumulation factor (see text for details) .

(2) Red-tailed hawk not presented as SLERA hazards were acceptable .

(3) Risk drivers percentage is based on intake pathway indicated .
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Table 6-16

Aquatic Receptor Hazard Index (HI) Summary for West Area a

Central Tendency and Reasonable Maximum Exposure
Red Water Ponds, PBOW, Sandusky, Ohio

Aquatic Receptor
Media Great Blue Heron Raccoon

Sediment H1 0.4-26 0.37-20
Risk Drivers 100% I ron

(Sediment intake, for RIVIE)
100% Iron

(Sediment intake, for RIVIE)
Surface Water HI 0.002-0 .2 0.004-0.3
Risk Drivers I - I -

Total Receptor HI 1 0 .4-26 1 0.4-21

3Details presented in ecological risk assessment spreadsheets (Appendix H), only risk drivers considered .

Note :

(1) Central tendency (CT) and reasonable maximum exposure (RIVIE) approach assumptions include
differences in exposure point concentrations ; toxicity values ; interclass toxicity uncertainty factors ; and
method of calculation of site-specific surface water-to-fish and sediment-to-invertebrate biological
accumulation factors (see text for details) .

(2) Risk driver percentage is based on intake pathway indicated .
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Table 6-17

Terrestrial Receptors Hazard Index (HI) Summary for Pentolite Road Areaa
Central Tendency and Reasonable Maximum Exposure

Red Water Ponds, PBOW, Sandusky, Ohio

I Terrestrial Receptor
Media Deer Mouse -T-Cottontail --I- Shrew Marsh Wren Raccoon Deer

Soilb Hl 0.06-2.7 0.07-3.2 0.01 -0.3 0.01 -0.5 0.05-2.2 0 .002-0.03
Risk Drivers : 94% 1,3-DNB

(plant intake for
RME)

94% 1,3-DNB
(plant intake for

RME)

- - 94%1,3-
DNB(plant intake

for RME)
Su ce Water Hl -C

Risk Drivers- i - I - I - - -
____

-
__Total Receptor Hl 1 0.06-2.7 1 0.07-3.2 1 0 .01 -0 .3 0 .01 -0.5 T 0.05 - 2.2 0-002 - 0.03r

a Details presented in ecological risk assessment spreadsheets in Appendix H . Only risk drivers considered .
b All receptors exposed to surface soil, except burrowing shrew exposed to surface and subsurface soil via ingestion of soil and ingestion of terrestrial
invertebrates, and deer exposed to surface and subsurface soil via ingestion of plants (e .g ., tree leaves) that have translocated COPEC via deep feeder roots.
c No hazard estimate due to COPEC(s) screened out due to background or low frequency of detection, or COPEC(s) toxicity values not available .

Notes :

(1) CT and RME approach assumptions include differences in exposure point concentrations; toxicity values ; interclass toxicity uncertainty factor ; and method of
calculation of site-specific soil- to-invertebrate biological accumulation factor (see text for details) .

(2) Red-tailed hawk note presented as SLERA hazards were acceptable .

(3) Risk driver percentage based on intake pathway indicated.
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Table 6-18

Surface Water Toxicity and Surface Water Concentration Correlation Results
Red Water Ponds, PBOW, Sandusky, Ohio

Test Species = Fathead Minnow
Toxicity Endpoint = Survival

Constituent

Statistical Correlation Between
Minnow Survival and Surface

Water Concentration Correlation Result Suggests the Following :
Aluminum +0.36 Inorganic concentration not related to toxicity
Arsenic +0.86 Inorganic concentration not related to toxicity
Barium - 0 .47 Inorganic concentration not related to toxicity
Calcium -0.93 Inorganic concentration may be related to toxicity
Chromium +0.27 Inorganic concentration not related to toxicity
Cobalt +0.35 Inorganic concentration not related to toxicity
Copper +0.32 Inorganic concentration not related to toxicity
Iron +0.33 Inorganic concentration not related to toxicity
Lead +0 .33 Inorganic concentration not related to toxicity
Magnesium +0 .20 Inorganic concentration not related to toxicity
Manganese +0.34 Inorganic concentration not related to toxicity-
Nickel +0.39 Inorganic concentration not related to toxicity
Phosphorus +0.68 Inorganic concentration not related to toxicity
Potassium +0.16 Inorganic concentration not related to toxicity
Sodium +0.88 1norganic concentration not related to toxicity
Zinc +0.37 Inorganic concentration not related t2_~~

Test Species = Water Flea
Toxicity Endpoint = Reproductive Success

Constituent

Statistical Correlation Between
Water Flea Offspring Production
and Surface Water Concentration Correlation Result Suggests the Following :

Aluminum -0.14 Inorganic concentration not related to toxicity
Arsenic +0.17 Inorganic concentration not related to toxicity
Barium - 0.43 Inorganic concentration not related to toxicity
Calcium - 0.29 Inorganic concentration not related to toxicity
Chromium - 0.24 Inorganic concentration not related to toxicity
Cobalt - 0.16 Inorganic concentration not related to toxicity
Copper - 0.10 Inorganic concentration not related to toxicity
Iron - 0.18 Inorganic concentration not related to toxicity
Lead - 0.20 Inorganic concentration not related to toxicity
Magnesium +0.45 Inorganic concentration not related to toxicity
Manganese -0.18 Inorganic concentration not related to toxicity-
Nickel -0.13 Inorganic concentration not related to toxicity
Phosphorus +0.64 Inorganic concentration not related to toxicity
Potassium -0.14 Inorganic concentration not related to toxicity
Sodium +0.43 Inorganic concentration not related to toxicity
Zinc -0.29 Inorganic concentration not related to toxicity

Notes:
Toxicity test details in Appendix E and surface water data in Section 5.0 and Appendix C .
If constituent concentration was non detect, one-half of the detection limit was used in the statistical analysis .
Correlation results may range from + 1 .0 to - 1 .0, with "+" value indicating positive correlation and "-" value indicating negative
correlation . Values near zero suggest poor statistical correlation, whereas values near ± 1 .0 suggest good statistical correlation .
Constituent-specific significant (PO.05) toxicity is indicated in bold if elevated negative correlation is found, as toxicity is inversely
related to survival and reproductive success . For significant negative correlation, correlation must be ~:0 .60, given sample size of
10 and degrees of freedom = 9 .
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Table 6-19

Sediment Toxicity and Sediment Concentration Correlation Results
Red Water Ponds, PBOW, Sandusky, Ohio

Test Species = Amphipod Crustacean
Toxicity Endpoint = Survival

Constituent

Statistical Correlation Between
Amphipod Survival and Sediment

Concentration Correlation Result Suggests the Following :
Aluminum - 0.46 Inorganic concentration not related to toxicity
Antimony -0.94 Inorganic concentration may be related to toxicity
Arsenic - 0.80 Inorganic concentration not related to toxicity
Barium - 0.45 Inorganic concentration not related to toxicity
Calcium -0.33 Inorganic concentration not related to toxicity
Chromium - 0.58 Inorganic concentration not related to toxicity
Cobalt - 0.65 Inorganic concentration not related to toxicity
Copper - 0.43 Inorganic concentration not related to toxicity
Iron - 0.50 Inorganic concentration not related to toxicity
Lead - 0.51 Inorganic concentration not related to toxicity
Magnesium - 0.46 Inorganic concentration not related to toxicity
Manganese -0.41 Inorganic concentration not related to toxicity
Nickel - 0.24 Inorganic concentration not related to toxicity
Phosphorus +0.21 Inorganic concentration not related to toxicity
Potassium - 0.22 Inorganic concentration not related to toxicity
Sodium -0.43 Inorganic concentration not related to toxicity
Zinc -0.35 Inorganic concentration not related to toxicity _j
Notes :

Toxicity test details in Appendix E and sediment data in Section 5.0 and Appendix C .
If constituent concentration was non detect, one-half of the detection limit was used in the statistical analysis .
Correlation results may range from + 1 .0 to - 1 .0, with "+" value indicating positive correlation and "-" value indicating negative
correlation . Values near zero suggest poor statistical correlation, whereas values near ± 1 .0 suggest good statistical correlation .
Constituent-specific significant (PO .05) toxicity is indicated in bold if elevated negative correlation is found, as toxicity is inversely
related to survival . For significant negative correlation, correlation must be ~,0 .81 given sample size of 5 and degrees of
freedom = 4 .
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Table 6-20

Soil Toxicity and Soil Concentration Correlation Results
Red Water Ponds, PBOW, Sandusky, Ohio

Test Species = Earthworm
Toxicity Endpoint = Survival

onstituent

Statistical Correlation
Between Earthworm
Survival and Soil
Concentration orrelation Result Suggests the Following : _j

Anthracene -1 .0 Organic concentration may be related to toxicity
Benzo(a)anthracene -0.23 Organic concentration not related to toxicity
Benzo(a)pyrene -0.99 Organic concentration may be related to toxicity
Benzo(b)fluoranthene -0.99 Organic concentration may be related to toxicity-
Benzo(ghi)peryiene -1 .0 Organic concentration -may be related to toxicity
Benzo(k)fluoranthene -1 .0 Organic concentration may be related to toxicity
Chrysene -0.99 Organic concentration may be related to toxicity
Dibenzo(ah)anthracene -0.99 Organic concentration may be related to toxicity
Fluoranthene -0.98 Organic concentration may be related to toxicity
Fluorene +0.53 Organic concentration not related to toxicity
lndeno(123-cd)pyrene -0.99 Organic concentration may be related to toxicity
Phenanthrene +0.44 Organic concentration not related to toxicity
Pyrene -0 .16 Organic concentration not related to toxicity

Notes :

" Toxicity test details in Appendix E and soil data in Section 5 .0 and Appendix C .
" If constituent concentration was non detect, one-half of the detection limit was used in the statistical analysis .

Correlation results may range from + 1 .0 to - 1 .0, with "+" value indicating positive correlation and "-" value indicating negative
correlation . Values near zero suggest poor statistical correlation, whereas values near t 1 .0 suggest good statistical correlation .
Constituent-specific significant (130 .o5) toxicity is indicated in bold if elevated negative correlation is found, as toxicity is inversely
related to survival . For significant negative correlation, correlation must be ~tO .81, given sample size of 5 and degrees of freedom
= 4 .
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Table 6-21

Uncertainty Analysis
Red Water Ponds, PBOW, Sandusky, Ohio

(Page 1 of 2)

Component Bias I Magnitude Ways to Minimize Uncertainty
Refined Food Chain Model

Use of 95% UCL as source-term concentration Overestimates Risk Medium Use central tendency
in RME approach
Assumption that soil depth interval of 0-3 ft is Overestimates Risk Low to Medium Resample to obtain additional samples 0-0.5 ft .
representative of surface soil for surface soil characterization
Use of site-specific BCFs calculated using Overestimates Risk Medium to High Use site-specific BCFs calculated using
blank-related tissue concentrations associated analytical detection limit for tissue

concentrations
Assumption that MDC for COPEC in surface Overestimates Risk Medium Evaluate additional surface water and sediment
water or sediment is representative samples for those COPECs with < 5 data points
Use of representative receptor species for site Underestimates Risk Low Select additional receptor species
ecological community
Use of average intake values and average body Underestimates Risk Low Measure site-specific intake values and
weights species= body weights
Use of conservative foraging factors (i .e ., 100%) Overestimates Risk Medium Use site-specific foraging factors, i .e ., less than
for all species, except deer 100%
Discounting of dermal and inhalation exposure Underestimates Risk Low Include dermal and inhalation routes of
routes exposure
Use of safety factors to convert LOAEL and Overestimates Risk Medium Obtain COPEC-specific NOAEL data
LD50 toxicity data to NOAELs
For the RME approach, use of uncertainty factor Overestimates Risk Medium 1) Assume RTVs similar for all species in the
of 8 to extrapolate RTVs between most species same genus, family, or order (default UF = 1)
within the same class
Assumption that body weight scaling factor = 0 Overestimates or Low Obtain species-specific NOAEL toxicity data
for all bird species = NOAEL toxicity data Underestimates Risk
Use of surrogate constituents to estimate Overestimates Risk Low to Medium Obtain COPEC-specific toxicity data
toxicity for those COPECs without available
toxicity data
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Table 6-21

Uncertainty Analysis
Red Water Ponds, PBOW, Sandusky, Ohio

(Page 2 of 2)

Component Bias I Magnitude Ways to Minimize Uncertainty
Toxicity Tests

Toxicity tests were run on a limited number of Overestimates or Medium Perform additional toxicity testing
samples, thereby limiting the statistical power of Underestimates Risk
COPEC concentration vs . toxicity result
corre a ions
Chemical contributing to measured toxicity

T
verestimates or
o

Medium Perform additional toxicity testing and analyze
could not be determined (e.g ., in surface water) Underestimates Risk media for all chemicals

BCF - Bioconcentration factor .
COPEC - Constituent of potential ecological concern .
ft . - Foot/feet .
LD50 - Median lethal dose .
LOAEL - Lowest observed adverse effects level .
MDC - Maximum detectable concentration .
NOAEL - No observed adverse effects level .
RME - Reasonable maximum exposure .
RTV - Reference toxicity value .
UCL - Upper confidence limit.
UF - Uncertainty factor.
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Figure 2-1

Simplified Terrestrial Food Web Conceptual Site Model (CSM)
Plum Brook Ordnance Works, Ohio
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Figure 2-2

Simplified Aquatic Food Web Conceptual Site Model (CSM)
Plum Brook Ordnance Works, Ohio
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Figure 6-1

Minnow Survival and Al, As, Ba, Ca Surface Water Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-2

Minnow Survival and Cr, Co, Cu, Fe Surface Water Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Table 6-3

Minnow Survival and Pb, Mg, Mn, NI Surface Water Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-4

Minnow Survival and P, K, Na, Zn Surface Water Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-5

Water Flea Reproduction and Al, As, Ba, Ca Surface Water Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-6

Water Flea Reproduction and Cr, Co, Cu, Fe Surface Water Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-7

Water Flea Reproduction and Pb, Mg, Mn, Ni Surface Water Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio

30 100,000

ME,

's

Al"'A",
IN,

10,000

5
~ANW'~"K02 6""""N "o "iN-005

. . . . . . .... . . 1 000 2 - -Water Flea Reproduction
N% ,

-Lead
0

- Magnesium
........... i Manganese

0

RN I'M pf,, &a 5 00 C ---x--- Nickel
0 'K~N" 0

,"We. ..........
E n
z

O 10

U)
15 M

1'011 4125
0,ME

10

ff

0

10 10 10 10 '10;P0 :P0 PO :P0 :P;P0;P;P;P ~P
0,0,00 .70 o VIQ061 01> 120 019 061 12& 70

Sample ID biologically significant toxicity in sample)

KN\PBOMRed Water\BERA\Figs 6-5--6-8 Chart 3(Figs 6-5--6-8 Chart 3)\10/19/01(1 :47 PM)



Figure 6-8

Water Flea Reproduction and P, K, Na, Zn Surface Water Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-9

Amphipod Survival and Al, Sb, As, Ba Sediment Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-10

Amphipod Survival and Calcium Sediment Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-11

Amphipod Survival and Cr, Co, Cu, Fe Sediment Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-12

Amphipod Survival and Pb, Mg, Mn, Ni Sediment Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-13

Amphipod Survival and P, K, Na, Zn Sediment Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-14

Earthworm Survival and Anthracene, B(a)P, B(b)F Soil Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-15

Earthworm Survival and B(ghi)P, B(k)F, Chrysene Soil Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Figure 6-16

Earthworm Survival and D(ah)A, Fluoranthene, 1(1,2,3cd)P Soil Concentrations
Red Water Ponds, PBOW, Sandusky, Ohio
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Memo
To: Mikael Spangberg, Lannae Long

From: Mark Weisberg

CC: Michael Gunderson, Knoxville Project Files-

Date: 7/18/00

Re: Former Plum Brook Ordnance Works, Red Water Ponds, Phase 2 Ecological Risk
Assessment (BERA), Verification Site Visit Conducted June 29-30,2000

This memo provides a summary of the Field Verification Site Visit for the former Plum Brook Ordnance
Works (PBOW), Red Water Ponds (RWPs), Phase 2 Ecological Risk Assessment (ERA) . This memo
serves as Step 5 of the eight-step ERA process being performed for the sites . IT Corporation (IT) has
provided an ecological risk professional (Mr. Weisberg) to the project to verify that methods and
sampling efforts as described in Section 4.0 of the ERA Work Plan (IT, 2000) are actually feasible at
the RWP sites .

Meeting Attendees
Mr. Mark Weisberg - IT
Ms . Linda Ingram - USACE Nashville
Captain John Osborn - USACE Huntington
Mr . David Kessler - IT
Mr . Keith Peecook - PBS (6/29/00 only)
Mr . John Blakeman - RAB (6/30/00 only)

Not Able to Attend
Ms. Laurie Moore - OEPA
Mr. Ron Nabors - OEPA
Mr. Richard Kunath - PBS

The meeting started at approximately 10:00 AM on June 29, 2000 . Calls were placed to OEPA and it
was determined that Ms. Moore and Mr . Nabors would not be attending . Mr . Weisberg presented the
proposed Phase 2 ERA approach to the group present and answered questions .

It was discussed what should be done if proposed soil sample locations are inundated with surface
water during the actual field sampling.event (an unlikely but possible situation) . The group decided that
wet soil could be collected as is with appropriate notations on the sample collection log . Note : if
proposed surface water/sediment locations are dry, no sample(s) will be collected .

The option of having the laboratory spike soil or sediment samples with particular chemical constituents
was discussed, in the event targeted chemicals of concern (COC) are not detected in these media (see
Work Plan Sections 4.2 .1 and 6.0). The point was raised that if COCs such as a nitroaromatics; could
not be found at the resampled historic hotspot, spiking the sample with target COCs could be
problematic, especially if bioavailability is artificially elevated compared with in-situ COC bioavailability .
It should be noted that this relates only to the proposed uptake studies, not to the proposed toxicity
studies as the toxicity studies must be started as soon as the samples (i .e ., media) are received by the
bioassay laboratory, whereas the uptake studies may be started later after the chemical analytical

0 Page 1



Site conditions and feasibility of the proposed approach are documented herein and are being sent to
CELRN, PBS and OEPA. This memo confirms the proposed Work Plan sampling design .

At the conclusion of ERA Step 5, there is a scientific management decision point (SMDP) . IT had
assumed that a proposed field conference call would fulfill SMDP 5. However, as OEPA did not attend
the site visit, final resolution on this SMDP cannot be made at this time . IT had assumed that this Field
Verification Memorandum for the record would be sufficient documentation for this ERA Step . It is now
proposed that upon receipt of OEPA comments on the work plan and this memo, this memo will be
revised as appropriate, and in its revised form it will serve as sufficient documentation for this ERA
Step .

Action Items

" OEPA to provide comments on draft Phase 2 ERA Work Plan.

" OEPA to approve proposed background soil sampling locations .

" OEPA to comment on the recommendation in this memo that it is unnecessary for the bioassay
laboratory to spike COCs in collected media (for subsequent uptake studies) if chemical analysis
shows target COCs are non detect and the COC has been shown to have an historical frequency
of detection of less than 5 percent.

0 Page 3
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[E] Sample Collection Log Page I of I

kv 4

:

7jwn-r~w

Project : 807053 PLUM BROOK ORDNANCE WK
Manager : Mike Spangberg

Site: Pentolite Road Red Water Ponds

Location Code: PRMT-SO001

Sample Number: AC0001

Sample Name: PBOW-00-SS-PRWP-SOOOI-AC0001-0000

Sampling Method- GRAB

QC Partners: Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type

IBIOACC-SO N A 1 3 Gal BKT

';EXPLOSrVES N B 1 4 oz CWM

Comments:

RFA / COC Number:

Collection Date:
Collection Time:

Start Depth:
EndDepth:

Sample Team:

ERPIMS Values:
Sacode:

Lot Control4t:
Sample Matrix :

Sketch Location:

Logged By / Date .- . Reviewed By / Date:



ED Sample Collection Log Page I of I

mb~a(M.ITC~W

Project: 807053 PLUM BROOKORDNANCE WK
Manager : Mike Spangberg

Site :
Location Code:

Sample Number:
Sample Name:

Sampling Method-

QC Pa

Pentolite Road Red Water Ponds
PRWP-S0001
AC0001-MS
PBOW-00-SS-PRWP-SOOOI-ACOOOI-0000
GRAB

Iners ., Trip Blank

Rinsate

Field Blank

Start Depth: r7-
End Depth:

Sample Team:

ERPIIMS Values :
Sacode .-

Lot Control4:

Sample Matrix :

RFA / COC Number:

Collection Date .-
Collection Time.,

Containers
Analytical Suite Fit FrtnQty Size Units Type
VOLOSIVES N B 1 4 oz CWM

Comments :

Sketch Location:

C-- -7 4,
GI

A&A'~ i
iIr, ,

Logged By/ Date: .1 Reviewed By/ Date:CoIAIT 14-



ED Sample Collection Log Page I of I

ffc
A

Project: 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

R-FA / COC Number :
Site.-

Location Code:

Sample Number:

Sample Name:

Sampling Method-

QCPa

Pentolite Road Red Water Ponds

PRWP-S0001
AC0001-MSD
PBOW-00-SS-PRWP-SOOOI-AC0001-0000

GRAB

rtners ., Trip Blank

Rinsate

Collection Date :
Collection Time:

Start Depth:
EndDepth:

Sample Team:

ERP]IMS Values :
Sacode :

-Lot Controlg :
Sample Matrix:

Field Blank

Containers
Analytical Suite Flt Frtn Qty Size Units Type

!EXPLOSIVES N B 1 4 oz CWM

Comments :

Sketch Location :

C, -;; I L,

Logged By / Date : ~%41'
:
\_;IPA~ ~11 ~/ ReviewedBy / Date :k~
\

Y



ED Sample Collection Log Page I of I

-b-.f77w1TGww

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site :
Location Code.-

Sample Number:

Sample Name.-

Sampling Method:

QC Pa~

Rinsate

FieldBlank

Containers
Analytical Suite Fit FrtnQty Size Units Type

RFA / COC Number:

Collection Date .- 'ib S/0 v
Collection Time .-

IBIOACC-SO A A I J Gal BKTI

Pentolite Road Red Water Ponds
PRWP-SO002
AC0002
PBOW-00-SS-PRWP-SO002-AC0002-0000
GRAB

,tners .* Tr Blank

EXPLUNIVEN N H 1 4 oz CwM

Comments :

Sketch Location :

Start Depth.-

End Depth.-

Sample Team.-
A

ERPIMS Values:
Sacode:

Lot Control4.-

Sample Matrix:

Logged By / Date : 1,,,-ReviewedBy/ Date :



ED Sample Collection Log Page I of I

ff cpniinnonim

Project: 807053 PLUM BROOKORDNANCE WK
Manager : Mike Spangberg

Site :
Location Code.-

Sample Number:

Sample Name:

Sampling Method:

QC Pa

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type

RFA / COC Number :

Collection Date .
Collection Time .

iBIOACC-SO N A 1 3 Gal BKT

:EXPLOSIVES N B 1 4 oz CWM

Comments:

,1// ~/C-c

Start Depth: C'. 01
End Depth .-

Sample Team :

ERPIEMS Values :
Sacode:

Lot Control4.-

Sample Matrix:

Sketch Location:

t-1 L?p It

Pentolite Road Red Water Ponds
PRWP-SO003

AC0003
PBOW-00-SS-PRWP-SO003-AC0003-0000

GRAB

rtners : Tr Blank

Logged By/ Date :)Ari,,,, Reviewed By/ Date:



Sample Collection Log Page I of I
u coppnp %noN
.A -~ibwofn.M&"W

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .-
Location Code.-

Sample Numher:

Sample Name:

Sampling Method:

QCPa

Pentolite Road Red Water Ponds
PRWP-SO004

AC0004
PBOW-00-SS-PR'"T-SO004-AC0004-0000

GRAB

,tners .* Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit FrtnQty Size Units Type

REA / COC Number:

Collection Date .-
Collection Time .-

I BIOACC-SO N A 1 3 Gal BKT

I EXPLOSIVES N B 1 oz CWM

Comments:

Start Depth: 01
End Depth.-

1,

Sample Team.- /4 ,,
I T

ERPIMS Values :
Sacode:

Lot Controlg.-

Sample Matrix:

Sketch Location:

C,// vv 0

Logged By/ Date: I Reviewed By/ Date.-
( cr_-



Sample Collection Log Page I of I

U VIRPORATION
AW-

Project : 807053 PLUM BROOK ORDNANCE WK
Manager : Mike Spangberg

Site:
Location Code:

Sample Number:
Sample Name:

Sampling Method:

OC Pa

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type
iTBIOACC-SO N A 1 3 Gal BKT

EXPLOSIVES N B 1 4 02 CVVM

Pentolite Road Red Water Ponds
PRWP-S0005
AC0005

PBOW-00-SS-PRWP-SO005-AC0005-0000

GRAB

rtners: Trip Blank

RFA / COC Number:

Collection Date: C1

Collection Time.-

Start Depth:

End Depth:

Sample Team: T

ERPIMS Values :
Sacode:

-Lot Controlg:

Sample Matrix:

Comments:

Sketch Location:

Logged By I Date: A1 r., , \ 'I", Reviewed By/ Date:



Ei3 Sample Collection Log Page 1 of I

AP' -~MwZrGroW 807053 PLUM BROOK ORDNANCE WKProject:
Manager: Mike Spangberg

RFA / COC Number:

Site .-
Location Code.-

Sample Number:

Sample Name:

Sampling Method:

QC Pa

Pentolite Road Red Water Ponds

PRWP-SO001 - VJ

AC0006 - DUP
PBOW-00-SS-PR'"T-SO001-AC0006-0000

GRAB

rtners.* Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type
'EXPLOSIVES N . B 1 4 oz CwM

Comments :

Sketch Location:

Collection Date .-

Collection Time .-

Start Depth:
EndDepth.-

Sample Team:

ERPIMS Values :
Sacode .-

Lot Control#
Sample Matrix .-

Logged By/ Date: 61y- V,4--Reviewed By/ Date:



Page 1 of I
ED Sample Collection Log .

-of7h.ITr.-.W

Project : 807053 PLUM BROOKORDNANCE WK
Manager : Mike Spangberg

Site .-
Location Code.-

Sample Numher .-

Sample Name:

Sampling Method:

QC Pa,

Pentolite Road Red Water Ponds
PRWP--SD00I

AC1001
PBOW-00-PRWP-SDOOI-AC1001-0000

GRAB

,tners ., Trip Blank

Rinsate

Field Blank

RFA / COC Number:

Collection Date:
Collection Time .- /cc

Containers
Analytical Suite Flt Frtn Qty Size Units Type
-SEMIVOLATILES3 N A 1 4 oz CWM

4 oz CWMAHTAL-ERA N R .
C N f$~ 1 4 OZ CWM

I13P
fBIOACC-SD N D 1 3 Gal BKT
THOSPHOROUS N E 1 4 oz CWM

Comments :

Start Depth: CN, 0(~) 7-7
EndDepth: -5

Sample Team.- T 7"
ERPIMS Values :

Sacode:

Lot Control# .-

Sample Matrix: IYL~,J

Sketch Location : 4- 4,-\

Cie

J, 11
-~7 -ZLogged By/ Date:/. Reviewed By / Date.,.A1,3 \- ~ - e,



Page I of IEmu Sample Collection Log
.J-af7IwrTC.vW

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site:
Location Code:

Sample Number:
Sample Name .-

Sampling Method:

QCPa

Pentolite Road Red Water Ponds
PRWP-.SDO02
AC1002
PBOW.-OO-PRWP-SDO02-AC1002-0000

GRAB

,tners .* Trip Blank

Containers

Rinsate

Field Blank

Analytical Suite Fit Frtn Qty Size Units Type

r'?

RFA / COC Numher .-

Collection Date: j
Collection Time .- I

(D I

;!SEMIVOLATI]LES3 N A 1 4 oz CWM
IMETAI,ERA N B .1 4 oz CWM
iTOC N fj~-I 4 oz CWM

,.fI0-ACC-SD N D 1 3 Gal BKT
APHOSPHOROUS N E 1 4 oz CWM

Comments :

Start Depth .- C",
End De th .-p (:~:- I

Sample Team.- _,ttfv-,

ERPIMS Values :
Sacode .-

Lot Control4:

Sample Matrix:

Sketch Location:

L

LoggedBy/ Date :
ilz-d

Reviewed By/ Date: 4~5,, F,4-~



ED Sample Collection Log .
Page I of I

T .r nffC..p

Project : 807053 PLUM BROOK OREINANCE WK
Manager : Mike Spangberg

Site .-
Location Code.-

Sample Number:

Sample Name.-

Sampling Method:

QC Pa,

Pentolite Road Red Water Ponds

PRWP..SDO03
AC1003
PBOW-00-PRWP-SDO03-AC1003-0000

GRAB

Itners ., Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type

TILLES3 N A 1 4 oz CWM

RFA / COC Number :

Collection Date:
Collection Time .-

Start Depth.-
End Depth.-

Sample Team.- Akk~ -r.~~
ERPIMS Values :

Sacode .-

Lot Controlg:

Sample Matrix: .10-1

WXTAL-ERA N B 1 4 oz CWM

30C
N fj~, 1 4 oz :CWM

fBIOACC-SD N D 1 3 Gal RKT

PHOSPHOROUS N E 1 4 oz CWM

Comments :

Sketch Location : A -r k,\,3+f-', C- 5Wq -2 /,~;

k,7 ::,,c

Logged By / Date.- /I ReviewedBy/ Daile,



ED Sample Collection Log Page I of I

Project : 807053 PLUM BROOK ORDNANCE WK
Manager : Mike Spangberg

Site :
Location Code:

Sample Number:

Sample Name:

Sampling Method:

QC Pa

Pentolite Road Red Water Ponds
PRWP-SDO04

AC10041
PB0W--00-PRWP-SD004-AC1004-0000

GRAB

Flners : Trip Blank

Rinsate

Field Blank

Analytical Suite

SEMIVOLATfi

METAL-ERA N B 1 4 oz CWM

TOC N jt~:~ 1 4 oz CWM

'BIOACC-SD N D 1 3 Gal BKT

PHOSPHOROUS N E 1 4 0z CWM

Comments :

Sketch Location :

4

Containers
Flt FrtnQty Size Units Type

N A 1 4 0z CWM

RFA / COC Number:

Collection Date:

.Collection Time:

Start Depth:

End De th -p .

Sample Team: T-7-
ERPIIMS Values :

Sacode .-

Lot Contro,14:

Sample Matrix :

ReviewedBy / Date :Logged By/ Date:



ED
Page I of I

rr R4IRPORATION
Sample Collection Log

~M.fTQ.r

Projecit : 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

Site:
Location Code:

Sample Numher:
Sample Name :

Sampling Method:

QC Pa

Pentolite Road Red Water Ponds

PRWP--SDO05
AC1005
PBOW-00-PRWP-SDO05-AC1005-0000

GRAB

rtners : Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit Frl:nQty Size Units Type

N A 1 4 oz CVVM

RFA / COC Number : f) '~7 OZ? T-Z
Collection. Date:
Collection Time:

Start Depth: CD, c,
End Depth:

__

Sample Team: 71 T__
ERPIMS Values :

Sacode:

Lot Control4:

SampleMatrix.-

METALERA N B 1 4 oz CWM.

17C N ..F .P 1 4 oz CWM

/BIOACC-SD N D I J Gal . BKT

IPHOSPHOROUS N E 1 4 0z CY,'M

Comments :

Sketch Location:

(-C- 6K:~,

045- t1r

Reviewed By Date:Logged By/ Date.-~) jf,
Y/ ~~/;



ED Sample Collection Log .
Page I of I

-inwirrffmw

Proj ect : 807053 PLUM BROOK ORDNANCE WK
Manager : Mike Spangberg

Site .- Pentolite Road Red Water Ponds
Location Code: PRWP--SW004

Sample Number: AC2004
Sample Name.- PBOW-00-PRWP-SWO04-AC2004-0000

Sampling Method: GRAB

QC Partners : Trip Blank
Rinsate

FieldBlank

RFA / COC Number :

Collection Date:
/9

a
Collection Time .-

Start Depth:

End Depth .-

Sample Team:

Containers
Analytical Suite Fit FrtnQty Size Units Type
IMETAL-ERA N A 1 1000 mL HDPE
I -
I PHOSPHOROUS N B 1 125 mL HDPEi

~Eh PH Conductivityl Turbidity I DissOxygen I Temperature
IV) (SU) (MS/CM) (N.T'ti) (PPM) JSurface:-W-ater

_(n

-Parameters : -4L171 511.1"0! 9 1- Iza 61 rV .19

ERPIMS Values:
Sacode:

Lot Controlg .-

Sample Matrix: CV oO-e v--

Comments : T-, -P+- 4 . v-, kvrtir w, t- a,a.8 ri e a 44 r , + s 4~e m

C"(y -,)Lj xa
SL-jeaz x&joos' exif "&+ co1(Qe4,td

--. . -L." :~- -

Sketch Location :

7~e-

S WCOC4

C/~

Logged By/ Dd~;- Reviewed By/ Date:



113 Sample Collection Log Page I of I

rr Ge..p

Project : 807053 PLUM BROOK ORDNANCE WK
Manager : Mike Spangberg

Site : Pentolite Road Red Water Ponds
Location Code: PRWP-SWO06

Sample Number: AC2006
Sample Name: PBOW-00-PRWP-SWO06-AC2006-0000

Sampling Method- GRAB

RFA / COC Number:

Collection Date:

Collection Time:

Start Depth .-
End Depth .-

QC Partners :

Container I/
Analytical Suite Fit Fri n Qty Size

~!METAL-ERA N A 1 1000

,ROSPHOROUS N H 1 125 ML HDPEIP

fTOXICITY-SW N C 3 .1 Gal HDPE

o'? r,>,:P / 6- 6 7_~_'-

r7or 14.F,4
CY I t (4

Sample Team.-

ERPIMS Values:
Sacode :

Lot Controlk
Sample Matrix .- 6t-i o-t,- -i,

Eh p1l I Conductivityl Turbidity I DissOxygen Temperature

(MV) .(su) (m&~m) (NTU) (ppm) JQ-SurfaceWater
97.7~

Comments : 4- &4
0 C i's _Pa~. ?_C&C+s(Z

Sketch Location :

rzi d6.

A-If- I '1 0 T+

,f a lop-,4 zu)60 r,

Logged By / Reviewed By/ Date
._(~lz 10



ED Sample Collection Log .
Page I of I

w~M.rr&oW 807053 PLUM BROOK ORDNANCE WKProject :
Manager: Mike Spangberg

Site .-
Location Code:

Sample Number:
Sample Name:

Sampling Method:

QC Pa

Pentolite Road Red Water Ponds
PRWP-SWO07

AC2007
PBOW-00-PRWP-SWO07-AC2007-0000

GRAB

rtners : Trip Blank

Containers

Rinsate

Field Blank ERPIMS Values :
Sacode .-

Lot Contro,14.-

Sample Matrix: f,,) M4--qt-

nqrr 16 -6 7-Z,
RFA I COC Number:

Collection Date:
Collection Time .-

Start Depth:
End Depth:

Sample Team.- (p,,JA

Analytical Suite FIt Frtn Qty Size Units Type
IMETAL-ERA N A 1 1000 mL HDPE. .

12!?SPHOROUS N B 1 125 mL HDPE

~TOXICITY-SW N C .3 1 Gal HDPE

C u(itivity urb_ gen 1 TemperatureEh . ~T idift DissOxy
~s(wn-v) `-Appm)

WatirSurface'
t 0parametersk jg~w 704".

Comments: x6jeoG

Sketch Location :

ILI~(J--

cc! 4,04 .r4.*,e*- &P- <-.W d0 1~;)

Logged By/ Dater-

wotl T
-XI

Reviewed By/ Date.- ~~/
7,4A~

577140~1412r--,



ED Sample Collection Log Page

.

1 of I

Project : 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

Site .- Pentolite Road Red Water Ponds
Location Code .- PRWP-SWO08

Sample Number: AC2008

Sample Name : PBOW-00-PRWP-SWO08-AC2008-0000

Sampling Method- GRAB

QC Partners : Trip Blank

Rinsate

Field Blank

,~)qcr /57i5 TZ-
RFA I COCNumber .-

Collection Date .- q I"Iq 0
Collection Time .- --(060

Start Depth .-
EndDepth.-

Containers
Analytical Suite Fit Frtn Qty Size Units Type
NETAL-ERA N A 1 1000 mL HDPE
T IPHOSPHOROUS N B 1 125 mL HDPE

nOXICITY-Sw N C 3 1 Gal HDPE

Sample Team.- I I

ERPIMS Values :
Sacode .-

Lot Controlg .-
Sample Matrix : (A)

Eh pH I-Coq_d,4~tivity Turbidity Di
I
siOxygen I : Tempers

,
tare

(mN (su) (ms/cm):- (ppm) (C)surface'Water
'Parameters : -3faq lAt, -0--'VG 1:0 R's 1-1 .3

Comments :

Sketch Location :

12,/ 1~1 ft- t~' . -

---------------------------

Logged By/
Dat,77

Reviewed By I Date:
(I4/If7



Sample Collection Log" Page I of I

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

E)1 77-

P li R d R
RFAICOCNumber.-

Site .. ento te oa ed Water Ponds
Collection Date .-

Location Code .- PRWP-SWO09
Sample Number: AC2009

Collection Time:

San~ple Name.- PBOW-00-PRWP-SWO09-AC2009-0000 Start Depth.-
Sampling Method- GRAB EndDepth:

QC Partners : Trip Blank
Sample Team.-

Rinsate

Field Blank ER.PIEMS Values :
Sacode .-

Containers Lot Control:4.-
Analytical Suite Fit Frtn Qty Size Units Type
IMETAL-ERA N A 1 1000 mL HDPE Sample Matrix : Wq~-v

ITSPHOROUS N B 1 125 niL HDPE
~T-OXICITY-Sw N C 3 .1 Gal IHDPE

-Eh uctivity. TiqCond~ rbidIt* Disid Tgen I empera q e :
(mv) (str) PER (CSurface-Water-

Parameters.

Comments :

Sketch Location :
0 w Joe-,

Logged By/ Date(.
~Zlt

ReviewedBy/ Date :
F11A



Eli] Sample Collection Log Page I of I

-rn.rTr._W

Piroj ect: 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

Oc?

RFA / COCNumber: P20CAII
Site : Pentolite Road Red Water Ponds

Collection Date : C~
Location Code: PRIAT-SWO10

Collection Time:
Sample Number: AC2010

Sample Name: PBOW-00-PRWP-SWO10-AC2010-0000 Start Depth:

Sampling Method: GRA-B End Depth:

QC Partners ., Trip Blank
Sample Team: --T~ 1,), .l )A~ A

Rinsate

Field Blank
ERPIMS Values:

Sacode:

Containers Lot Controlg:
Analytical Suite Fit Frtn Qty Size Units Type

Sample Matrix: Wa4c-t-
i
'METAL-ERA N A 1 1000 rnL HDPE

'PHOSPHOROUS N _B 1 125 mL HDPE

L/TOXICITY-SW N C 3 1 Gat HDPE

Eh _0H Condu vity Turbidity Dissoxygen .1 Timpersture .

Antv) (SU) _(inSicM) INTM M (C)
SurfaceWater
-parameters,.__ 7(- *_q_:~

Comments:

Sketch Location:

~00J~4 . -PZ'0_ 0>eVW-" .

Logged By / ReviewedBy/ Date :



EMU Page I of ISam le Collection Lop g
.i-W7h~1M.W

Project: 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

RFAICOCNumber.-
Site . . Pentolite Road Red Water Ponds

Collection Date:
Location Code: PRWP-B1001

Sample Number:
Collection Time:

AC4001 141

Sample Name: PBOW-00-BI-PRWP-BI001-AC4001-0000 Start Depth: .11j Pk
Sampling Method: GRAB End Depth: (Jllr~

QC Partners: Trip Blank
Sample Team: AUJ~e"SbzflRinsate

Field Blank ERPIMS Values :
Sacode :

Containers Lot Control#.-Analytical Suite Flt Frtn Qty Size Units Type
1LIPEDS Sample Matrix :N A 1 0 None FISH
IMETAI.,-:ERA N A 1 .0 None FISH
THOSPHOROUS N A 1 0 None FISH

Comments:
!A 5/~~t

la\c_~Oot-Dui . Rc of-m5,

Sketch Location :

d K -e-+

~ I/Logged By/ Date : ~ Plw~ k"'~ Reviewed By / Date: 4~~-, Y/
I~/~____~/-C7D



Page I of I
ID Sample Collection Logff Coplinponn-

6~W716.ff&--r

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .-
Location Code .-

Sample Number:

Sample Name.-

Sampling Method~

QC PC

Pentolite Road Red Water Ponds
PRWP-BI002
AC4002
PBOVV'-OO-BI-PRWP-BI002-AC4002-0000
GRAB

rtners.' Trip Blank

Containers

Rinsate

Field Blank

Analytical Suite Fit Frtn Qty Size Units Type

RFA /COC Numher.- ~5 7-Z--

Collection Date .-
-

Collection Time .- -S-, "4/_LL O'~

ILEPIDS N A 1 0 None FISH

IMETAL-ERA N A 1 0 None FISH

IPHOSPHOROUS N A 1 0 None .FLSH

Comments :

Start Depth:
End Depth: 8,j

Sample Team:

ERPIMS Values:
Sacode:

Lot Control4 .m

Sample Matrix :

Sketch Location:

C
V

, -
e~',

Logged By / Date: Oej,~, 91// Y~a ReviewedBy / Date:



EMU Sample Collection Log Page I of I

Project: 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

Site :
Location Code:

Sample Number:
Sample Name:

Sampling Method:

QC Pa

Pentolite Road Red Water Ponds

PRWP-BI003
AC4003
PBOW-00-BI-PRWP-BI003-AC4003-0000

GRAB

rtners: Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type

RFA / COC Number:

Collection Date:

Collection Time: 3 /,9

I LJLPIDS N A 1 0 None FISH
METAL-ERA N A 1 0 None FISH

11-110SMOKOUS N A I lu None FISH .

Comments : N -~ A, C

Start Depth:
'i

End Depth .- Af

Sample Team: ."/44,
ERPIEMS Values :

Sacode .-

Lot Contro,14 :

Sample Matrix: C-

Sketch Location:

(-,0 4y,~'er a-Y) J

C

JA'Logged By/ Date: Reviewed By/ Date:
q//6-/207



a] Sample Collection Log Page I Of 1 .

IfIffounm
n.IrQw

Project : 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

Site .-
Location Code :

Sample Number:

Sample Name:

Sam ling Method:p

QC Pa

Rinsate

FieldBlank

West Area Red Water Ponds
WRWP-S0001

AD0001
PB0W-00-WRWP-S000l-AD000I-0000

GRAB

rtners ., Trip Blank

Containers
Analytical Suite Fit FrtnQty Size Units Type
PARS N A 1 4 oz CWM

N B 1 4 oz CWM

RFAICOCNumber .- P9rf?15-57Z_

Collection Date:

Collection Time .-

Start Depth:
EndDepth:

Sample Team:

ERPIMS Values :
Sacode:

Lot Control#.-

Sample Matrix:

N C 1 3 Gal BK-T

Comments :

Sketch Location:

W. I - 000
Logged By/ Date: Reviewed By/ Date: (~~ 7_4~~

7111-11-IOCD



Sample Collection Log Page I of I

,011PORAInON

Project : 807053 PLUM .BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .- West Area Red Water Ponds

Location Code.-

Sample Number:

Sample Name.-
Sampling Method:

QC Pa

WRWP-S0002
AD0002
PBOW-00-WRWP-SO002-AD0002-0000

GRAB

rtners : Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit FrtnQty Size Units Type

RFA / COC Number: F

Collection Date: 5- Z~~C>6
Collection Time .-

StartDepth.-

EndDepth:

Sample Team .- W5 7-&)

IPAHS i A 1 4 oz CWM

TXPLOSIVES N B 1 4 oz CWM

~BIOACC-SO N C 1 3 Gal BKT

Comments :

Sketch Location :

ERPIMS Values :
Sacode .-

Lot Controffi :

Sample Matrz.x :

q - t ~~ Z-,Z&
LoggedBy/ Date.- Reviewed By/ Date.-



FU Sample Collection Log Page I ol I

mWTIN
A&f=h-a(D-ffQVW

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site :
Location Code:

Sample Number:
Sample Name.-

Sampling Method:

QC Pa

Rinsate

Field Blank

West Area Red Water Ponds

WRWP-SO003
AD0003
PBOW-00-WRWP-SO003-AD0003-0000

GRAB

rtners : Trip Blank

Containers
Analytical Suite Flt FrtnQty Size Units Type
PAHS N A 1 .4 oz CWM
EXPLOSIVES N B 1 4 oz CWM.
BIOACC-SO N C 1 3 Gal BKT

Comments :

Sketch Location:

RFA / COC Number :

Collection Date .- PIT - 2- 000
Collection Time .-

O'~t
0 0

Start Depth:
End Depth:

Sample Team: TW

ERPIMS Values :
Sacode.-

Lot Control#.-

Sample Matrix:

q- (9- 2-000

,-, 7--,~Logged By/ Date.- Reviewed By I'Date:



In Sam 1e Collection Log Page I of I

,QRPWTlN
b-of

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

RFA /COC Number: 9?jt9r/5'-
Site .- West Area Red WaterPonds

Collection Date: DLocation Code: V,/RWP-SO004
Collection Time: 07Sample Number: AD0004

Sample Name: PBOW-00-WRWP-SO004-AD0004-0000 Start Depth: 0,
Sampling Method: GRAB EndDepth: /-0/

QC Partners : Trip Blank
Sample Team: t1isRinsate

Field Blank ERPIIMS Values :
Sacode:

Containers Lot Control# .-
Analytical Suite Fit FrtnQty Size Units Type
PAHS Sample Matrix:4N A 1 oz CWM
1EXPLOSIVES N B 1 .4 oz CWMI
IBIOACC-SO N C 1 3 Gal BKT

Comments :

Sketch Location :

Logged By/ Date: Reviewed By/ Date :



Page I oi IED Sample Collection Log
T

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .
Location Code.

Sample Number:
Sample Name:

Sampling Method:

QC PC

West Area Red Water Ponds

WRWP-S0005
AD0005
PBOW-00-VVRWP-SO005-AD0005-0000

GRAB

rtners: Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Flt FrtnQty Size Units Type
PAJIIS N A 1 4 oz CWM

RFAICOCNumber .-

Collection Date:

Collection Time:

Start Depth:
End Depth:

Sample Team.- W .S

ERPIMS Values:
Sacode .-

Lot Controlg :
Sample Matrix :

EXPLOSIVES N B 1 4 0z CWM

';BIOACC-SO N C 1 3 Gal BKT

Comments :

Sketch Location:

LoggedBy/ Date: Reviewed By / Date:
~



FU Sample Collection Log Page I of I

L APOUT1011
A1&=b-Qr7]WZTQ-,T

Project : 807053 PLUM BROOK ORDNANCE WK
Manager : Mike Spangberg

RFA / COC Number: Z'1n JC- <77
Site .. West Area Red Water Ponds

Location Code: WRWP-SDO01

Sample Number: AD1001
Sample Name: PBOW-00-WRWP-SDOOI-AD1001-0000

Sampling Method: GRAB

QC Partners: Nolle Trip Blank

Rinsate

FieldBlank

Containers
Analytical Suite Flt Frtn Qty Size Units Type
!EXPLOSIVES N A 1 4 oz CWM

N[ETA1,ERA N B 1 4 oz CWM

0C ~N ,1%- 1: 4 oz CWM

J,BIOACC-SD N J~-f 1 3. Gal BKT
IPHOSPHOROUS N 1 4 oz CWM

Collection Date: C~ 14 .2-~o
Collection Time .- /,00

Start Depth: -V- /

End Depth: C),

Sample Team.- W5 1 --r-T-

ERPIMS Values :
Sacode .-

Lot Control#:

Sample Matrix :

Comments :
o c; (o(,-j

wa-~-er sorfv-ce-

Sketch Location:

Lo dD'y- ? Date.- Reviewed By/ Date.-
51111-- 111-2r~



Page I ol I
ID Sample Collection Log

,po n--

Project: 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

Site : West Area Red Water Ponds

Location Code: VMMT-SDO02

Sample Number: AD1002

Sample Name: PBOW-00-WRWP-SDO02-A.D1002-0000

Sampling Method: GRAB

QC Partners .- Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type

cqr,v/-5-

RFAICOCNumber.- 0-~Ifiplg- .5rz-

Collection Date: 07 2-000
Collection Time: / 0

Start Depth:
EndDepth.-

Sample Team: W-S

1EXPLOSIVES N A 1 4 oz CWM

'NETAL-ERA N B 1 4 oz CWM

81 4 oz CW-M!TOC N Je

~BIQACC-SD N D 1 3 Gal BKT

~PHOSPHOROUS N E 1 .4 oz CWM

ERPIMS Values :
Sacode .-

Lot Controlg:
Sample Matrix :

C,

77-

Comments :-
SeA . ,a^-f- Sq:nAT tg- c-o tte 6e low

Q S o

Sketch Location:

Logged By /Tate .. -Z~OL Reviewed By/ Date:



Page I oi' 1Sample Collection Log
Project : 807053 PLUM BROOK ORDNANCE WK

Manager: Mike Spangberg

RFA ICOC Number: Z2~7Cr/5- _157-~-'
Site: West Area Red Water Ponds

Location Code: VYMWP-SDOWZ-
Sample Number: AD10Q.Y-MS -7-
Sample Name: PBOW-00-VtrRWP-SDOV-ADlOV-MS-0000

Sampling Method: GRAB

QC Partners : Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type
EXPLOSIVES N A 1 4 0z CWM

!METAL-ERA N B 1 4 oz CWM

Collection Date: I L4 - -I~coo
Collection Time : 5 DC,

Start Depth: t)
i

End Depth: f

Sample Team: W5

ERPIMS Values :
Sacode .-

LotControl# .-

Sample Matrz.x:

ITOC N R-,6 1 4 oz CWM
!PHOSPHOROUS N ~Y 1 4 oz CWM

Comments :
Coe zz,-

JA r0A

Sketch Location:

lq~el('9027
7A- "-' ~ CA~V 2 --75 0,,W

~~/,

Logged By Date : Reviewed By/ Date :



Page I of I
ED Sample Collection Log

1PORATION

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

RFAICOCNumber .-
Site :

Location Code.-

Sample Number:

Sample Name:

Sampling Method:

West Area Red Water Ponds

V,iRWP-SDOW-;?-
Z

AD100J-MSD
PBOW-00-WRWP-SDOO/-ADIOO/-MSD-000

GRAB

QC Partners : Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type

!EXPLOSIVES N A 1 4 oz CWM

AETAL-ERA N B 1 4 oz CVVM

:TOC N .01'6 1 4 oz CWM

IPHOSPHOROUS N E 1 4 oz CWM

Collection Date: b q -4
Collection Time: 1,50 C>

Start Depth.-
End Depth .-

Sample Team: tv -~ / 7--r

ERPIMS Values :
Sacode .-

Lot Controlg:
Sample Matrix :

Comments:

Sketch Location:

JA),

Logged By / Date : ReviewedBy/ Date.z~j;?:,~

V11-111,90



ED Sample Collection Log Page I dr I

'RPOMnOW

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .-
Location Code.-

Sample Number:

Sample Name:

Sampling Method:

QC Pa

West Area Red Water Ponds

WRWP-SDO03
AD1003
PBOW-00-WRWP-SDO03-AD1003-0000

GRAB

rtners : Tr Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit FrtnQty Size Units Type

EXPLOSIVES N A :1 4 oz CWM

C
RFA /COC Number:

Collection Date: tz=ji~~ 07, 1 q
Collection Time: -2~, 3jC)

Start Depth: 0 f

EndDepth: I -C:> I

Sample Team: -5 T

ERPIMS Values :
Sacode:

Lot Control4 :
Sample Matrix:

MEETAL-ERA N B 1 4 oz CW-M

ITOC N e51 4 oz CVVM

rXIOACC-SD N D :1 3 ~ Gat BKT

I PHOSPHOROUS N E 1 4 oz CWM

Comments : co ((.e Je-,k C, L .)
'A

Sketch Location :

Logged By/ Date .- ReviewedBy/ Date.-



ED Sample Collection Log Page I of I

'RPORATION
fn~rrG-p

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .. West Area Red Water Ponds

Location Code: NVRWP-SDO04

Sample Number: AD1004
Sample Name: PB0W-00-WRWP-SD004-AD1004-0000

Sampling Method- GRAB

RFA / COC Number: -~572~:,
Collection Date: O ct . I q - 2
Collection Time .- /

Start Depth: C) e,
EndDepth: / C) f

QC Partners: Trip Blank
Sample Team: -S Z 7- 7-

Rinsate

Field Blank ERPIIMS Values :
Sacode :

Containers Lot Controlg.-
Analytical Suite Fit FrtnQty Size Units Type

Sample Matrix:
;EULOSIVES N A 1 4 oz -CW-M

'IMETAL-ERA N B 1 4 oz CWM

70C NQ6 1 4 oz CWM

/Ur0ACC_SD N D 1 3 Gal BKT

N E 1 4 0z CWM

Comments :

I,C,a~u
. JgLz:

L;

Sketch Location :

-(C
Logged By/ Date: Reviewed By / Date :



ED
r' IRPORATION

~of 7h. ffCw~W

Sample Collection Log Page I of I

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

RFA / COC Number:
Site: West Area Red Water Ponds

Collection Date: 67, Iq
Location Code: WRWP`-9D005

Collection Time:
Sample Number: AD1005

Sample Name: PBOW-00-WRWP-SDO05-AD1005-0000 Start Depth:
Sampling Method: GRAB End Depth:

QC Partners : AJc-v~ Trip Blank
Sample Team: W6 7-

Rinsate

Field Blank ERPIMS Values :
Sacode .-

Containers Lot Controlg.-
Analytical Suite Fit Frtn Qty Size Units Type

Sample Matrix :
EXPLOSIVES NA 1 4 oz CWM

IMETAL,ERA N B 1 4 oz CWM

ITOC N 12~5 1 4 oz CWM

Xl-(-)X-CC-SD~~N D 1 3 Gal ~BKT
4 oz CWMPHOSPHOROUS N E 1

Comments :

Ji '--0--t ~eA- !S~ &M c A2,

czILde- ?-~~ 4- -

Sketch Location :

LoggedB~ / Date: Reviewed By/ Date: C', ;Z---7~
~171C,/r/7



Sample Collection Log P-ge '0"
'%ORATION

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site : West Area Red Water Ponds

Location Code: WRWP-SDO06

Sample Number: AD1006
Sample Name." PBOW-00-V*IRWP-SDO06-AD1006-0000

Sampling Method- GRAB

QC Partners : Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Flt Frtn Qty Size Units Type

TOXIC1TY SD N E 1 3 Gal BKT

/m,~ -rer4L. - E~ZA to 5 1 M

Comments :

0,ie,0"5~: qt-q~,Jt
RFAICOCNumber.- 4-

Collection Date: C'7 . 13 - 2-c) 0 0
Collection Time .-

Start Depth: f

End Depth:

Sample Team: to's

ERPIMS Values :
Sacode .-

Lot Controlg .-
Sample Matrix :

1k

Sketch Location :

Z~& ~, - / X zz~yc~,-
Logged By/ Date: ReviewedBy/ Date:
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r" 11PURATION
f 7h. rr r.-p

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .- West Area Red Water Ponds
Location Code.- WRWP-SDO07

Sample Number: AD1007

Sample Name.- PBOW-00-WRWP-SDO07-AD1007-0000

Sampling Method: GRAB

QC Partners : Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Flt Frtn Qty Size Units Type
'TOXICITY-SD N E 1 3 Gal BKT

RFA / COC Number

Collection Date.-

Collection Time:

C0 t,

C)q . I
CqID

Start Depth:
End Depth:

Sample Team: LL6 / 7-T-

ERPIMS Values :
Sacode :

Lot Control# :
Sample Matrix :

7,Tt-- E-J-A 14 CWM
4Commen

S.

S,
Sketch Location :

Logged By / Date.- Reviewed By/ Date :
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W- "RPMBON
Sample Collection Log

ar7herTGmW

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .-
Location Code.-

Sample Number:

Sample Name:

Sampling Method-

QC Pa

West Area Red Water Ponds

WRWP-SDO08
AD1008
PBOW-00-WRWP-SDO08-AD1008-0000

GRAB

rtners .' Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type

r,~OE)l5-co F--71.2
RFA /COC Number: ~7

Collection Date :

Collection Time : 1,~,,4 c>
Start Depth.- 0/
End Depth:

Sample Team.- W5 7-

ITOXICY1,Y-SI) N JE 1 3 Gal BKT

/hkFT4L-6'-PtI I V~r
pma5PNVI~20-5 I

Comments:

ERPIMS Values :
Sacode .-

Lot Controlg:
Sample Matrix :

"
I-e- (:-o (&-,f L4240

Sketch Location :

Logged By/ Date: Reviewed By / Date



Sample Collection Log Page I of 1

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

rJo4n16Db

RFA / COCNumber: 6?~?~/ 6-3
Site : West Area Red WaterPonds Collection Date:

Location Code: V*IRWP-SDO09 Collection Time:
Sample Number: AD1009 --I9__~ 5^
Sample Name: PBOW-00-WRWP-SDO09-AD1009-0000 Start Depth:

Sampling Method: GRAIB EndDepth:
QC Partners : Trip Blank

Sample Team: m 40Rinsate

Field Blank ERPIMS Values:
Sacode :

Containers LotControl#.-
Analytical Suite Fit Frtn Qty Size Units Type

Sample Matrix :~TOXICITY_Sl) N E 1 3 Gal BKT
/q &>C C4,OM

et+os?"01~ws r-omments: e-6

----- - -- ---

Sketch Location :

LoggedBy/ Date: Reviewed By/ Date:



In Sample Collection Log Page I (if I

Project: 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

Site .- West Area Red Water Ponds
Location Code .- WR)AT-SDOIO

Sample Number: AD1010

Sample Name.- PBOW-00-WRWP-SDOIO-AD1010-0000

Sampling Method: GRAB

QC Partners: Trip Blank

Rinsate

A- Field Blank

RFA / COC Number:

Collection Date: cq, j
Collection Time: / q

Start Depth .- 0
/

End Depth .- /, C7, f

Sample Team: -,"kl W / 7-U)

ERFIMS Values :
Sacode .-

Containers Lot Control#:Analytical Suite Flt Frtn Qty Size Units Type
Sample Matrix :';TOXICITY-SD N E 1 3 Gal BKT

M ET11 I- - E-94
7PHO(z L),e

Comments:

12-

Sketch Location:

Logged By/ Date : Reviewed By/ Date:



Page I of I
ED Sample Collection Log

--&rQfn.rrQ.Y

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site :
Location Code.-

Sample Number:
Sample Name:

Sampling Method:

West Area Red Water Ponds
WRWP-SDOW2-

AD1011
PB0W-00-WRW?-SD00~-ADI0II-0000

GRAB

RFA / COC Number.- toX,-/ !~--0,/,~-572~-

QC Partners:
AJ cr,,~ Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Flt FrtnQty Size Units Type
jEXPLOSIVES N A 1 4 oz CMMP

TAL-ERA N E 1 4 oz CWM

iTOC N 02% 1 4 oz CWM

PHOSPHOROUS N E 1 4 0z CV,/M

Collection Date: 4 z-ooo
Collection Time .- 6-00

Start Depth: D
/

End Depth.- f C>

Sample Team: tv -S

ERPIMS Values :
Sacode :

Lot Control# :
Sample Matrix :

Comments : Se~'~,~ s,

t) C~+e..,-

Sketch Location :

I

Reviewed By / DaLoggedBy / 6a le.,
fl/II~~/c
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VOUTION
r of 7&-rrQvup

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg1~ el Z,

Site .- West Area Red Water Ponds
RFA .," COCNI(Mber .

('01leCti017 Dute .

Colleclion Time:
Location Code .- WRWP-SWO06

Sample Number: AD2006

Sample Name: PBOW-00-WRWP-SWO06-AD2006-0000

Sampling Method.- GRAB

OC Partners ., Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit FrtnQty Size Units Type

METAL-ERA N A 1 1000 mL HDPE

N -13 1 - --- --r~- -125 HDPE

Start Depth .-

End Depth .-

Sample Tealn : tyl . W t
-F, ci i I IA"4 -

ERPIMS Values :
Sacode .-

Lot Control4 .-

Sample Matrix: WA.-Cfrl~

Eh pH Conductivity : Turbidity DissOxygen Temperature
(mv) I (SU) (mS/cm) (NTU) (ppm) (C)Surface Water

Parameters : C-61

Comments :

Sketch Location-

jcg.-- wf~

Logged,o'y- Reviewed BI, / Date.-
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IT CORPORATIDN
mbm.i7i~n'G-f

Project : 807053 PLUM BROOK ORDNANCE WK
Manaaer: Mike Spancyberc,

RFA / COCA'uniker .

Size : West Area Red Water Ponds
ColleCtI017 Date:

Locaiion Code: WRWP-SWO07
Collection Time :

/0

Sample Number: AD2007 10

SCIMPIC NCI177e : PBOW-00-WRWP-SWO07-AD2007-0000 Start Depth:

Sampling Method .- GRAB f77d Depth:

OC Partners :
---

Trip BIC117k
Sample Team: &7 . k/ C,- j ?I - -d-

Rinsate 7-~ LOHICLoa

Field Blank ERPIMS Values:

Sacode:
Containers Lot Controlk-

Anaivtical Suite Flt Frtn Qty Size Units Type
~cunple Matrix :

AL-ERA N A 1 1000 mL HDPE

Pii0SPiibA6LJS N

TQkJ443V N-- -e- 3-- - 4 G--ni-4

Eh pH Conductivity : Turbidity DissOxygen Temperature
(mv) (SU) (ms/cm) (NTU) (pp-) (C)Surface Water

Parameters : -.Bq !'F.3 ro'73 qG c4

Comments :

Sketch Location :

tJT~' --I ALI 4~;- ,

Logged By/ DS;7-.77~ Reviewed By/ Date :
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ff CORPOUTIN

Sample Collection Log - Page I of I

-br, of 71. rr Q-~p

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangbergt,

Site .
LOCCIIiOn Code.

Sample Nuinber .-
Sainple Name :

SamplingMethod.

OC PC,

West Area Red Water Ponds
WRWP-SW008
AD2008

PBOW-00-WRWP-SWOOS-AD2008-0000

GRAB

rtners ., Trip Blank

Rinsate

Field Blank

IYA /C0C;\'-III7II-,'C7-.

COlleC11077 Date .

Collection TiI17C .

Containers
Analytical Suite Flt Frtn Qty Size Units Type
-M-f-fAL-EkA~- - -N A--F-100-0 --mL--H-DPE--

PH6SPHOR6U§- ---N'- B -T - 11§ -- -m-L D--P-E
W q C- 3 1 Gal 111PPE

5turt Depth:

End Depth:

0

Sainple Twin:
r.

ER-PIMS Values :
~acode .-

Lot Controh~, .-

.~wnple .,Illalrix .-

Eh pH Conductivity ; Turbidity ; DissOxygen Temperature
(mv) (SU) i (mS/cm) (NTU) (ppm) (C)Surface Water 1

Parameters : -IZC-# 0,535 23 23,

Comments :

Sketch Location :

P

~7

Logged By //XAReviewed By



Sample Collection Log Page I of I

.1 7h~ rl'G-.p

Proj ect: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangber-t, n L,

Site . . West Area Red Water Ponds
Location Code: WRWP-SWO09

Sample N11177ber.- AD2009

Sample Name.- PBOW-00-WRWP-SWO09-AD2009-0000

San7plingMethod: GRAB

OC Partners: Trip Blank

RF,4 / COC .Nwnber:

Collection Date .

Collection Time:
0

Start Dej)~h .

End Dej)th .

RinSale

Field Blank ER-PIMS Values :

Containers
Analvtical Suite Fit Frtn Qty Size Units Type

Lot COIW-014 .-

MfTA__L-_tR_X_ _N -A I 1000_t~_L_ffD__PE
7-,_ .;_

PH0SFH6_R'bLJS _'_N_ 1-2) mL RDPE
*Vlt! PE

Eh pH Conductivity Turbidity DissOxygen - Temperature

Surface Water
(MV) (SU) (MS/CM) (NTIf) (pp-) (C)

Parameters : - '7.0 -7, (v'% 6.

Comments :

Sketch Location :

Loggged-Byy Revl'ewedB.v I Date:



Pacle I of ISample Collection Log
'qRPOUTION

Project : 807053 PLUM BROOK ORDNANCE WK
Manager : Mike Spangberg

Location Code .

,maniple Nurnbe7- .

Suinple 2%'Cllne :

,~aniplincx Method.

OC PC

Site: West Area Red Water Ponds

WRWP-SWOIO
AD2010
PBOW-00-WRWP-SWOIO-AD2010-0000

GRAB

,rInerS .' Trip Blank

Rinsate

Field Blank

RF.4 / COC Awniber: r~61~5

Colleciion Daie .
('01leC11077 Tiine~ vvL

.~iurt Dep,*-

End Depth:

Sumple Tealn: Z ,j17-,-7-,,j

ERPIMS Values :

Sacode .,
Containers L(w Control4 :

Analvtical Suite Fit FrtnQtv Size Units Type
.~cnnple jWatrix :1000 ml, H6PP__E__

Pt46S~j4ok(jUS
N 1 125 rnL IMPE

Eh pH i Conductivitv~ Turbidity DissOxygen Temperature
(mV) (SU) (mS/cm) (NTU) (ppm) (C)Surface Water

Parameters : -qz.7 ~,2S 0 .X74 211 q .771 I q, 5-

Comments :

Sketch Location :

F;~

Loggea`Byy /
LIDr-

?X~1_11DRevlewed By / Date:



ED Sample Collection Log Page I of I

'!CRPORATION
b-.f7h~rrGmw

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangbergt, el

Site .- West Area Red Water Ponds

Location Code .- WRWP-BIOOI

Sample -Alumber .- AD4001

Sample Name: PBOW-00-WRWP-BIOOI-AD4001-0000

Sampling Method : GRAB

OC Partners : Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Flt FrtnQty Size Units Type
LIPIDS N A 1 0 None FISH

-Aff-AUE-R-A ----N A----I-O----None--FISH

PHOSP N A 1 0 None FISH

RFA / COCVzimber.-

CollectiOn Date : '74

~q -3
3.4"4Collection Time .,

Start Dep,117-- /,J/lq
End Depth :

Sample Team:

ERPINIS Values :
Sacode .-

L ..-)t Control# .-

Sample Matrix: F,5

Comments :
1?~,L Jae -arj-

Sketch Location :

n 1-i

Reviewed By / Date.-Logged By/ Date .-
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IT 9
'-of 7h~17'G-p

Project: 807053 PLUM BROOK ORDNANCE WK
Manacer : Mike Spangberc,el 1~

Site .
LOCCIN017 Code .

Sample A~wnber :

SumpleNume .-

Sainplin,ol, Method.

OC PC

West Area Red Water Ponds
WRWP-BI002

AD4002
PBOW-00-WRWP-BI002-AD4002-0000

GRAB

rtners ., Trip Blank

Rinsale

Field BIC177k

RF4 " COC Nzanher:

C011eC11077 Daie . 0, .5
Culleciion 9,,f

Siari Delwh . /VVI
End Depth .-

Sample TC0,77 .- f1 .%3-T
ER.PIMS Values :

Saco(le--

Lot Cowrolg.-

S611771)le AklfriX.

Containers
Analvtical Suite Fit FrtnQtv Size Units Type
LIP-16-S- -N-;~-] 0 None FISH

L-tkx 'A 1 0 None FISHM-,ftk N

PffC-~S-PI10-Rd[-jS---N-'A- -I -0-'--No-ne FISH

Comments : (I c,

Sketch Location :

r)

Logged By / Date: 1/w,' Reviewed By / Date: Flrl~ll4-,)



ED Sample Collection Log Page I of I

wr CORPORATION
.b- f 71w r] ' G-p

807053 PLUM BROOK ORDNANCE WKProject :
Manager: Mike Spangberg

.

.Site .
Location Code .

.~ainple Nzimber .

Sample Name:

Sampling Afeihod .

0C P6,

West Area Red Water Ponds

WRWP-BI003
AD4003
PBOW-00-WRWP-BI003-AD4003-0000

GRAB

rtners : Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type

UP-16-S -N A 1 0 None FISH

N- A-- -I-, 0---N-one F-ISH,

Pffdsmi-d-kotTs ----N --A --J- ---0 -None--FISfi-

Comments : J\J

Sketch Location :

unil 3 1 F-le f-

RFA / COCNwnher .

COlleC-11077 DORI .'

Collection Time:

Start Deph.-

End Deph: ?14.6

Sample Tewn.-

ERPINIS Values :
.56i(--ode :

Lw C017frOlr4r .'

Scimple Matrix.-

Logged By I Date.-WIU~i~ ~ Reviewed By/ Date



Ei3 Sample Collection Log Page I of I

CORPORATIN
'~QfnwffQ~p

Project: PLUM BROOK ORDNANCE WK
Manager : Mike Spangbergel 6

Site-
Location Code.

.sample lViiinber :
Sample jVanie :

Sampling Method.

QC PC

West Area Red Water Ponds
WRWP-BI004

AD4004,
PBOW-00-WRWP-BI004-AD4004-0000

GRAB

,rtners ., Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit FrtnQty Size Units Type

RF~41COCN'Zlniber:

Colleciioi7 Dote 0/// 34
Collection Til.17C . i -) e

LIPIDS N A

MET_A_lL-ERA-____N__A

Comments:

Sketch Location :

0 None FISH

0 None FISH

Non-e-FISH

En5re
"~7

Sturt Deprh:

EndDel,)rh:

Sample Te(1117 .' "Is

ERPIMS Values :

Sacode:

Lf)t Controlg .-

.~611.17ple Matrix:

Logged By / Date : Reviewed Bv / Date:
/W Y/



Page I d I
ED Sample Collection Log
r'r CORGRATION

ab-of 71wITG".W

Project : 807053 PLUM BROOKORDNANCE WK
Manager : Mike Spangberg

Site:
Location Code.-

Sample Number:

Sample Name.-

Sampling Method:

QC Pa

Background
BCG-S0001

AE0001
PBOW-00-BCG-S0001-AE0001-0000

GRAB

rtners : Trip Blank

Rinsate

Field Blank

Containers
Analytical Suite Fit FrtnQty Size Units Type

A I , 4 oz CVVM :

'PAHS N B 1 4 oz CWM
PHOSPHOROUS N C 1 4 oz CW-M

Comments:

Sketch Location :
T61,

(I J 4~-I", ) i -L' ,- - r"J

LoggedByl

RFAICOCNumber:

Collection Date :

Collection Time: AD

StartDeoth :
EndDevth.-

Sample Team: T-T'
ERPIMS Values :

Sacode :
Lot Control# .-

Sample Matrix :

Reviewed By/ Date .-
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rr CORPOUTION

Sample Collection Log -- Page 1 017

_.fnWrFQ..P

Project : 807053 PLUM BROOK ORDNANCE WK
Manager : Mike Spangberg

Site:
Location Code:

Sample Number :
Sample Name :

Sampling Method:

QCPa

Rinsate

Field Blank

RFAICOCNumber:

Collection Date .-

Collection Time:

Start Depth:

End Depth: 0 Y51-

Sample Team:

ERFIMS Values :
Cl- -7- .co .

Containers Lot Control4:Analytical Suite Flt Frtn Qty Size Units Type
Sample Matrix :METAL-ERA N A 1 4 oz CWM

TAIIS B 1 4 oz CWM

PHOSPHOROUS N C 1 4 0z CWM

Comments :

Sketch Location:

Background

BCG-S0001
AE0001-MS
PBOW-00-BCG-SOOOI-AE0001-MS-0000

GRAB

Itners : Tr Blank

Logged By/ Date: ;~~W,, I Reviewed By / Date: C__
1 It ktvlully f1l6,1"-,7E>



ED Sample Collection Log Page I of I

ff CNIPORAnN
,b-.f nwu&.w N~

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .-
Location Code:

Sample Number:

Sample Name:

Sampling Method-

QCPa;

Containers

RFAICOCNumber .-

Collection Date:

Collection Time:

Start Depth:
End Depth:

Sample Team.-

Analytical Suite Flt Frtn Qty Size Units Type
;:M-TAL-F,RA N-A 1 4 . 0z CWM

IPARS N ;B 1 4 oz CV17M,

!PHOSPHOROUS N C 1 4 oz CVIM

Comments:

Background

BCG-S0001
AE0001-MSD
PBOW-00-BCG-SO001-AE0001-MSD-0000

GPAB

Iners." Trip Blank

Rinsate

FieldBlank ER-PIMS Values :
Sacode .-

Lot Control4:

Sample Matrix :

Sketch Location :
/c, P4~

Logged By I Date.- Reviewed By / Date.-



In Sample Collection Log Page I af I

ff CNPMTIN
,bw~fn.IrQ.W

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site :
Location Code:

Sample Number:
Sample Name:

Sampling Method:

QC Pa

Background
BCG-SO002
AE0002
PBOW-00-BCG-SO002-AE0002-0000

GRAB

rtners ., Trip Blank

Rinsate

FieldBlank

Containers
Analytical Suite Fit FrtnQty Size Units Type

METAL-ERA N A 1 4 oz
PAHS. N B 1 4 oz CWNI

PHOSPHOROUS N C 1 4 oz CW-M

Comments:

Sketch Location:

F,5- ?-Pj-

J
I

i t
,

;
/

, , I Lf, //-"&

RFAICOCNumber:

Collection Date:

Collection Time:

Start Depth-
0~

EndDepth: D

Sample Team.- r

ERPIMS Values :
Sacode:

Lot Control# .-
Sample Matrix: ea

LoggedBy/ Date: ReviewedBy / Date:



ID Sample Collection Log Page I of I

ff co"Onnow
AM-bwWD.,MQvW

807053 PLUM BROOK ORDNANCE WKProject :
Manager: Mike Spang

I
berg

Site: Background
Location Code.- BCG-SO003

Sample Number: AE0003

Sample Name: PBOW-00-BCG-SO003-AE0003-0000

Sampling Method- GRAB

QC Partners: Trip Blank

Rinsate

FieldBlank

Containers
Analytical Suite Fit Frtn Qty Size Units Type
METAL-ERA N A 1 4 oz, CVM

RFA /COC Number: C
Collection Date .- -1
Collection Time:

Start Depth:

End Depth:

Sample Team:

ERPIMS Values :
Sacode .-

Lot Control#:

Sample Matrix:

1FA.HS N H :1 .4 oz CVVM[

'THOSPHOROUS N C 1 4 oz LCWM

Comments:

Sketch Location:
pr ~~r Wb " L

b

Na,~

LoggedBy/ Date: k_)6~_ ~,Reviewed By/ Date.-



ED Sample Collection Log Page I of I
WOUTIn -
vaf7hcfrr~W

Project : 111113 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .-
Location Code.-

Sample Number:
Sample Name:

Sampling Method:

QCPa;

Background
BCG-SO004

AE0004
PBOW-00-BCG-SO004-AE0004-0000

GRAB

Iners ., Trip Blank

Rinsate

Field Blank

RFA / COC Number: eVCVA;-,57-Z-
Collection Date:

~-/
010

Collection Time :
-
JE t-D

Start Depth: P7('
EndDepth.-

Sample Team:

EPWIMS Values :

Sacode :

Lot Control#:

Sample Matrix:

Containers
Analytical Suite F]t Frtn Qty Size Units Type

N A 1 .4 oz CVYM

IFAHS N B 1 .4 oz CWM

PHOSPHOROUS N C 1 4 oz CWM

Comments :

Sketch Location :

C~!

Logged By/ Date.- 1
0IMU- 96~r- Reviewed By/ Date:



Page I c-f IED Sample Collection Log'
7 CORPOUDON
tAfentb~cf7heffriump

Project: 807053 PLUM BROOK O"NANCEWK
Manager: Mike Spangberg

Site:
Location Code.-

Sample Number:

Sample Name.-

Sampling Method:

QC Pai

Rinsate

Field Blank

Background
BCG-SO005

AE0005
PBOW-00-BCG-SO005-AE0005-0000

GFAB

Iners: TriD Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type

ERA N A 1 4 oz CWM

Collection Date .-

Collection Time .-

Start Depth:
End Depth .-

Sample Team: TO

ERPIMS Values :
Sacode.-

Lot Control#.-

Sample Matrix:

4TAHS N B I oz CWM
PHOSPHOROUS N C 1 4 oz CWM

Comments :

Sketch Location:

RFAICOCNumber:

Logged By/ Date.- Reviewed By/ Date:



ID, Sample Collection Log Page I of I

,T coucuirim
Mmbw f7h.IT G-V

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: NUke Spangberg

Site .-
Location Code:

Sample Number:
Sample Name:

Sampling Method:

QC Pal

Containers

Rinsate

Field Blank

RFAICOCNumber .- (?qt7D~~~~~r

Collection Date.-

Collection Time .-

Start Depth .-

End Depth .-

Sample Team.-

Analytical Suite Fit Frtn Qty Size Units Type
IMETAL-ERA N A 1 4 oz CWM
IPAHS N B 1 4 oz CWM
iPHOSPHOROUS N C 1 4 0z CYIIM

Comments :

Sketch Location :

Background

BCG-SO006
AE0006
PBOW-00-BCG-SO006-AE0006-0000

GRAB

,tners ., TriD Blank

pv~' P -4!r- W" k

.17

4P

ER-P]-MS Values :
Sacode :

Lot Control# .-
Sample Matrix : 5^ 0, (

Logged By/ Date.-,~,,,ko (,,,,ReviewedBy/ Date:



ED Sample Collection Log Page I u f
.1
1
1ff WIPMEN

AN=b~0M.frG-W

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

REA / COC Number : rt/-
Site ..

Location Code:

Background

BCG-SO001
Collection Date:

Sample Number: AE0007
Collection Time: -4-L

Sample Name: PBOW-00-BCG-SOOOI-AE0007-0000 Start Depth:
Sampling Method- GRAB End Depth:

QC Partners: Trip Blank. Sample Team:
Rinsate

Field Blank ERPIMS Values:
Sacode :

Containers Lot Controlg .-Analytical Suite Flt Frtn Qty Size Units Type
IMMTAL-ERA NA 1 4 oz CWM Sample Matrix:

IPAHS N B 1 4 0Z CWM
!PHOSPHOROUS N C 1 4 0z CVVM

Comments:

Sketch Location :

Logged By/ Date.- Reviewed B / Date: ?2~.
*J, vku~-~ Y



Page I C I113 Sample Collection Logon inn-,

Project : 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

RFA /COC Number: C9CV19_57_Z_-
Site .. Background

Collection Date:
Location Code: BCG-SDO01

Collection Time:
Sample Number: AE1001

Sample Name: PBOW-00-BCG-SDOOI-AE1001-0000 Start Depth: D
Sampling Method- GRAB End Depth:

QC Partners : Trip Blank
Sample Team: (,uS

Rinsate

FieldBlank
ERPIMS Values:

Sacode:
Containers Lot Control4:

Analytical Suite Flt Frtn Qty Size Units Type
Sample Matrix:iNETAI,-ERA N A 1 4 -oz CW.M

PHOSPHOROUS N B 1 4 oz CWM

Comments :

Sketch Location :.

P.e- (14" 1, ~_ gJ ~: f. +f--

tv. I;AJ~ q?- / -s-- . Z",5;0 C>
LoggedBy/ Date: Reviewed By / Date : 6~-,

15;;Il" A_



ED Sample Collection L Page I
-
of I

ff CO"CRATION 09
AMmbwcfVfrCrvW

Project : 807053 PLUM BROOKORDNANCE Wk
Manager: Mike Spangberg

Site .-
Location Code:

Sample Number:
Sample Name:

Sampling Method:

QCPa

Background
BCG-SDO02
AE1002
PBOW-00-BCG-SDO02-AE1002-0000
GRAB

Iners: Trin Blank

RFA / COC Number:

Collection Date: 07 .
Collection Time: 2~ S7-

Start Depth.- C)
EndDepth.- 0

Sample Team:

ER.PIMS Values :
Sacode :

Lot Control#.-
Sample Matrix:

Rinsate

Field Blank

Containers
Analytical Suite Flt Frtn Qty Size Units Type
METAL-ERA N A 1 4 oz
PHOSPHOROUS N B 1 4 oz CWM

Comments :

Sketch Location :

ftnt'(1* Vf-J

~) A-4~
Logged By/ Date: Reviewed By/ Date.-
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Tr CORPORATION
m.b-.rn.rrG-w

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .-
Location Code.-

Sample Number:
Sample Name.-

Sampling Method:

QC Pa

Background

BCG-SDO03
AE1003

PBOW-00-BCG-SDO03-AE1003-0000

GRAB

rtners ., Tr Blank

RFA / COC Number :

Collection Date .-

Collection Time .-

Rinsate

FieldBlank

Containers
Analytical Suite Fit Frtn Qty Size Units Type
METAL-ERA N A 1 4 oz CWM
PHOSPHOROUS N B 1 4 oz CWM

Comments:

Start Depth: r_>
End Depth.-

Sample Team.- 4&--:~;

ERPIMS Values :
Sacode:

Lot Control4:

Sample Matrix :

Sketch Location:

re"AIL14C )ed" 51-#-

~Al- Aljr_~
?-15-2-1,

Logged By/ Date.- Reviewed By/ Date :



ED Sample Collection Log Page I ef I

IORMA71011

Project : 807053 PLUM BROOK O"NANCE WK
Manager: Mike Spangberg

RFAICOCNumber.-
.Site Background.

Location Code.- BCG-SDO04
Collection Date.- I 2-C-0 C)

Sample Number: AE1004
Collection Time:

/ 2- 1 S'

Sample Name.- PBOW-00-BCG-SDO04-AE1004-0000 Start Depth: D
Sampling Method: GRAB EndDepth:

QC Partners : Trip Blank
Sample Team:

Rinsate

Field Blank ERPIMS Values :
Sacode :

Containers Lot Control4:Analytical Suite Fit Frtn Qty Size Units Type
[NITAL-ERA. W A .1 4 oz :CWM Sample Matrix :

IPHOSPHOROUS N B 1 4 oz CWM

Comments :

Sketch Location:

(op 5+
f

~,. ~W P

q . t 5-2,,0
Logged By/ Date.- Reviewed By/ Date:
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Project : 807053 PLUM BROOKO"NANCE WK
Manager: Mike Spangberg

Site .- Background
Location Code.- BCG-SDO05

Sample Number: AE1005

Sample Name.- PBOW-00-BCG-SDO05-AE1005-0000

Sampling Method- GRAB

QC Partners : Trip Blank

Rinsate

Field Blank

P,FA / COC Number:

Collection Date:
Collection Time:

Containers
Analytical Suite Fit Frtn Qty Size Units Type
NEETAL-ERA N A 1 4 oz CWM
IPHOSPHOROUS N B .1 4 oz CWM

Start Depth: Ce
End Depth .- 0 . s7

Sample Team: k'9 / r6L)

ERPIMS Values :
Sacode :

Lot Controlg:

Sample Matrix:

Comments:-

Sketch Location:

GUf5T-

W.Mvx-~- q~ I cx::,o

Logged By/ Date.- Reviewed By/ Date.,
9111,



Mir - is Page I of I
D Sample Collection LogIT CORPORATION

ANen,bw .f7) .1TG&-p

Project : 807053 PLUM BROOK ORDNANCE Wil
Manager : Mike Spangberg

Site .-
Location Code:

Sample Number:

Sample Name.-

Sampling Method.-

QCPa

Background

BCG-SDO06
AE1006
PBOW-00-BCG-SDO06-AE1006-0000

GRAB

Iners: Trip Blank

Rinsate

FieldBlank

Start Depth.-
End Depth:

Sample Team: t(,, ~ /

ERPIMS Values :
Sacode :

Lot Control# .-
Sample Matrix:

Comments :
et -be toLt 3 !~u C-U, 4

U
--L-5f

Sketch Location :

-T Pxx-,~, P,,, P 5J -.~9,

tAJI
LoggedBy/ Date.- Reviewed By/ Date.-

RFAICOCNumber :

Collection Date.-

Collection Time.- 3L

Containers
Analvtical Suite Fit Frtn Otv Size Units Tvve



EDIT WIVOWN Sample Collection Log- Page I of I

AX=bwQfn.ffQ.W

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .-
Location Code.-

Sample Number:

Sample Name.-
Sampling Method:

QCPa

Background
BCG-SWO01

AE2001
PBOW-00-BCG-SWOOI-AE2001-0000

GRAB

rtners : Trip Blank

Rinsate

Field Blank

1, 16 pigwxygin t-.Ten!petatureC .y J ~bidi
(s,1J) (niSicin) (NTI'Sul,

ce-W.Ater U)
'Parardeters : 117
Comments:

ERRIMS Values :
Sacode .-

Lot Control# .-
Sample Matrix:

Sketch Location :

ft.,)
I

. ~- t ~7~, p S~- -~_

lt~ /01~ 67- 1-5- .2.000

Logged By/ Date: Reviewed By/ Date.-

RFA / COC Number: (2~001z;-671-
Collection Date:

C//'ZS/_00
Collection Time: / k57-/ :g-

.

Start Depth.-
EndDepth:

Sample Team: X~,J-C- I T~,J

Containers
Analytical Suite Fit Frtn Qty Size Units Type



19 Sample Collection Log Page I wr I
rr CORPORPITIO

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site .- Background
Location Code .- BCG-SWO02

Sample Number: A.E2002
Sample Name.- PBOW-00-BCG-SWO02-AE2002-0000

Sampling Method: GRAB
QC Partners :

Start Depth: L'i
EndDepth: N

Trip Blank
Sample Team: WS

Rinsate

Field Blank

Containers
Analytical Suite Fit Frtn Qty Size Units Type
PHOSPHOROUS N A 1 125 mL RDPE

I.METAL-ERA N B 1 1000 mL HDPE .

mr- :on Conducti it TT- bid'! empers ureIVI-Y IT t
MY

:surface-Witer ...
~ ..karameters : FQ 01 -7-Tq

Comments :

Sketch Location :

P

b-7 2-0 0 C-)

LoggedBy I Date.-

RFAICOCNumher .-

Collection Date:
Collection Time .-

Reviewed By/ Date :

ERFIMS Values :
Sacode :

Lot Control#:
Sample Matrix :



93 Sample Collection Log Page I of I

'CORPOUTIN
.sw~.f7b~ffQ..p

Projecto. 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

Site: Background

Location Code.- BCG-SWO03

Sample Number: AE2003

Sample Name: PBOW-00-BCG-SWO03-AE2003-0000

Sampling Method: GRAB

QC Partners:

RFA / COC Number:

Collection Date: 7//
Collection Time:

Trip Blank

Rinsate

Field Blank

Start Depth: tj4-
EndDepth: NA

Sample Team: Vj s 7-t-j

EP.PTMS Values :
Sacode :

Lot Control#:
Sample Matrix :

Eb ff . 'Te berature-conductiv] 7firb! it iss - x.ty Y1 D" O .ygen in
Surfa.' :psm :de Water
Pa.rameters : 7

Comments :

Sketch Location :

0 /77

LoggedBy/ Date: Reviewed By/ Date .

Containers
Analytical Suite Fit Frtn Qty Size Units Type



Page I of I
ED Sample Collection Log *
T CORPORATION
.,M.wb=afH.rTG..W

Project : 807053 PLUM BROOKORDNANCE WK
Manager: Mike Spangberg

Vf

RF,4 /COCNumber:

Site: Background
Collection Date .-

Location Code.- BCG-SWO04

Sample Number: AE2004
Collection Time :

Sample Name: PBOW-00-BCG-SWO04-AE2004-0000 Start Depth.-

Sampling Method: GRAB EndDepth:

QC Partners: Trip Blank
Sample Team: LIL3 -S -FLU

Rinsate

FieldBlank
ERPILMS Values :

Sacode:
Containers Lot Control4:

Analytical Suite Fit Frtn Qty Size Units Type
Sample Matrix:

i PHOSPHOR0 fS N A 1 125- isiL HDPE

:'METAL-ERA N R 1 1000 mL JHDPE

Eli
era X)sudace

C

Comments :
A-ik Jiv, 4-t, 11 r .6 . kkr,, 0

1 020-7 o- F . 2-:2-

Sketch Location :

U,,05+

C/

Logged By/ Date.- ReviewedBy I Date.-



Page I af I
ED Sample Collection Log

R ON
mb~.f nwrraw

Project : 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Site:
Location Code.-

Sample Number:
Sample Name:

Sampling Method:

QCPa

Rinsate

Field Blank

Containers
Analytical Suite Flt Frtn Qty Size Units Type

RFAICOCNumber :

Collection Date:
Collection Time .- -- .-

Start Depth:
A)-J

End Depth.- AA

Sample Team: 5, /

ER-PIMS Values :
Sacode .-

Lot Controlg :
Sample Matrix :

!PHOSPHOROUS N A 1 125 mL HDFE

Sketch Location :

uue,~-k ~cz~- ~~ ~ 5 .4-,,--

C~ .
LoggedBy/ Date:

Background
BCG-SWO05

AE2005
PBOW-00-BCG-SWO05-AE2005-0000

GRAB

,tners .* Tr Blank

Reviewed By/ Date :
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19 Sample Collection Log
IT CORPORATION
AM=bwof7Ufrrrvup

Project: 807053 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

RFA ICOC Number:
Site .-

Location Code.-

Sample Number:

Sample Name.-

Sampling Method:

QC Pa,

Background

BCG-SWO06
AE2006
PB0W-00-BCG-SW006-AE200&0000

GRAB

Iners ., Trip BlanA

Rinsate

Field Blank

Collection Date: Y,
Collection Time .- //-30

Start Depth.-
EndDepth:

Sample Team : W-5 / T60

Containers
Analytical Suite Fit Frtn Qty Size Units Type
iPHOSPHOROUS N A 1 '125 . . mL HDFE
!,METAL-ERA N B 1 1000 mL HDPE

ty -Dissoi~gen ~TeinperatujreE.h Condu6tivi Tur~i~ipr,-J
~(ni ~NT, (ppS/iin) -~U

am'eters :

ERPIMS Values :
Sacode :

Lot Control#.-
Sample Matrix :

Comments: 0. 7-/'/
leg

r

Sketch Location:

WA4a/"JUY"V-
Logged By/ Date:

~' (5--.,2-000
Reviewed By I Date : 4111,A-)



Plum Brook Ordnance Works

2000 Survey Data
West Area Redwater Pond

Pentolite Road Redwater Pond





PLUM BROOK ORDNANCE WORKS (OCTOBER 2000) : PAGE 1 OF 2

THESE VALUES WERE SCALED TO THE OHIO STATE PLANE COORDINATE
SYSTEM (NORTH ZONE) . A COMBINED FACTOR OF 0.999927034 WAS USED
IN THIS DETERMINATION . THESE COORDINATES A RE NAD 1983 DATUM
EXPRESSED IN FEET . VERTICAL DATUM IS NGVD 1929

PENTOLITEROAD RED WATERPONDS SURFACE WATER AND SEDIMENT SAMPLES

MHS PT# N(y) E(x) ELEV I.T . #

1248 625790.640 1919025.499 623.51 PRWP-BCG-SWO01ISD1
SURFACE WATER ELEAVTION @ 1248 623.81

1264 624229.532 1919071 .931 626.55 PRWP-BCG-SWO02ISD2
SURFACE WATER ELEVATION @ 1264 626.85

1265 624089.637 1918967 .757 626.54 PRWP-BCG-SWO03/SD3
SURFACE WATER ELEVATION @ 1265 627.04

1242 625767.936 1919924 .681 628.69 PRWP-SDO01
1241 625763.998 1919964 .861 628.26 PRWP-SDO02
1254 624944.167 1919717.818 625.57 PRWP-SDO03

SURFACE WATER ELEVATION @ 1254 625.87
1255 624952.328 1919724.394 625.26 PRWP-SDO04

SURFACE WATER ELEVATION @ 1255 625.56
1253 624935.079 1919712.765 625.39 PRWP-SDO05

SURFACE WATER ELEVATION @ 1253 625.69
1240 625730.245 1920162.969 622.00 PRWP-SWO04

SURFACE WATER ELEVATION @ 1240 622.70
1249 62094;806 1918924.447 622.73 PRWP-SWO06

SURFACE WATER ELEVATION @ 1249 623.33
1247 625769.375 1919576.195 622.81 PRWP-SWO07

SURFACE WATER ELEVATION @ 1247 623.31
1245 625769.731 1919689.439 627.93 PRWP-SWO08

SURFACE WATER ELEVATION @ 1245 628.33
1244 625766.305 1919791 .762 621 .76 PRWP-SWO09

SURFACE WATER ELEVATION @ 1244 622.56
1243 625772.784 1919871 .889 622.06 PRWP-SWO10

SURFACE WATER ELEVATION @ 1243 622.76

PENTOLITE ROAD REDWATERPONDS SOIL SAMPLES

1259 625255.805
1260 624842.147
1261 624834.890
1262 624839.507
1263 624845.742
1250 623922.153
1251 623905.078
1252 623906.444

1919222.142
1919353.783
1919354.433
1919361 .239
1919357.572
1921225.543
1921235.995
1921209.533

631 .51 PRWP-SO001
631 .88 PRWP-SO002
631 .36 PRWP-SO003
631 .97 PRWP-SO004
631 .89 PRWP-SO005
631 .06 PRWP-BCG-SO001
631 .04 PRWP-BCG-SO002
631 .37 PRWP-BCG-SO003



PLUM BROOK ORDNANCE WORKS (OCTOBER 2000): PAGE 2 OF 2
THESE VALUES WERE SCALED TO THE OHIO STATE PLANE COORDINATE
SYSTEM (NORTH ZONE). A COMBINED FACTOR OF 0.999927034 WAS USED
IN THIS DETERMINATION . THESE COORDINATES A RE NAD 1983 DATUM
EXPRESSED IN FEET. VERTICAL DATUM IS NGVD 1929

WEST RED WATER PONDS SURFACE WATER AND SEDIMENT SAMPLES

MHS PT # N(y) E(x) ELEV I.T. #

1279 621741 .791 1909381 .587 625.84 WRWP-SWO04/SDO04
SURFACE WATER ELEVATION @ 1279 626.44

1278 621904.624 1909665 .351 625.44 WRWP-SWO05/SDO05
SURFACE WATER ELEVATION @ 1278 626.24

1277 621935.233 1909788.712 626.01 WRWP-SWO06/SDO06
SURFACE WATER ELEVATION @ 1277 626.31

1276 621940.318 1909813 .281 625.53 WRWP-SDO09
SURFACE WATER ELEVATION @ 1276 626.53

1273 622552.444 1910819.107 623.76 WRWP-SDO10
SURFACE WATER ELEVATION @ 1273 624.31

1274 622096.030 1910284 .181 631 .25 WRVVP-SWO09
SURFACE WATER ELEVATION @ 1274 631 .40

1275 621939.163 1909816.278 625.35 WRWP-SW0l0
SURFACE WATER ELEVATION @ 1275 626.35

NOTE : THE FOLLOWING SURFACEWATERAND SEDIM ENTSAMPLESWERE
LOCATED BY INTERSECTING ANGLES . NO E LEVATIONS WERE
OBTAINED DUE TO THE INACCESABILITY OF THE POND .

AAl 622373.02
AA2 622412.12
AA3 622363.10
AA4 622219.00
AA5 622215.31
AA6 622445.49
AA7 622270.10
AA8 622262.59
AA9 622428.55
AA10 622446.94
AAl 1 622250.51

1910098.81 WRWP-SDO01
1910149.66 WRWP-SDO02
1910147.66 WRWP-SDO03
1910095.22 WRWP-SDO04
1910145.63 WRWP-SDO05
1910096.10 WRWP-SDO06
1910097.57 WRWP-SDO07
1910147.10 WRWP-SDO08
1909926.55 WRWP-SWO06
1910167.98 WRWP-SWO07
1910107.94 WRWP-SWO08

WEST REDWATER PONDS SOIL SAMPLES

1266 622545.636 1910219.243 637.81 WRWP-SO001
1267 622430A64 1910396.226 633.15 WRWP-SO002
1268 622428.070 1.910400.060 633.66 WRWP-SO003
1269 622423.734 1910399.044 633.12 WRWP-SO004
1270 622423.901 1910393.033 633.10 WRWP-SO005
1283 622541 .020 1909337.954 644.52 WRWP-BCG-SO004
1284 622554.925 1909358.256 643.69 WRWP-BCG-SO005
1285 622527.543 1909353.783 644.92 WRWP-BCG-SO006fl=: 52



APPENDIX C

C-1 CHEMICAL ANALYTICAL DATA
C-2 DATA VALIDATION SUMMARY

KN\PBOW\Red Water\BERA\Draft Report\10/19/0](1:43 PM)



Plum Brc iance Works
Red Water Ponds
Data Summary

GROUP LOCATION_ SAMPLE SAMPLE- START END- LAB_ VAL- DETECT USERJEST SAMPLE
SAMPLE

-DELIVERYNAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS
_ _ _

LIMIT GROUP TYPE FILTERED DETECT GROUPWARP WRWP-BI0l 1 AD4011 28-Nov-00 0 0 Acenaphthene 83-32-9 0.2 U Ui mg/kg 0.2 SEMIVOLATILES BI N N
-

200145WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Acenaphthene 83-32-9 0.38 B mg/kg 0.17 SEMIVOLATILES BI N Y 200145WARP WRWP-B[013 AD4013 28-Nov-00 0 0 Acenaphthene 83-32-9 0.84 B mg1kg 0 .17 SEMIVOLATILES BI N Y 200145WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Acen
'
aphthene 83-32-9 0.38 B mg/kg 0.17 SEMIVOLATILES BI N Y 200145WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Acenaphthene 83-32-9 0.36 B mg/kg 0.17 SEMIVOLATILES BI N Y 200145WARP WRWP-BI0l 1 AD4011 28-Nov-00 0 0 Acenaphthylene 208-96-8 0.74 B mg/kg 0.098 SEMIVOLATILES 81 N Y 200145WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Acenaphthylene 208-96-8 0.24 B mglkg 0.084 SEMIVOLATILES 81 N Y 200145WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Acenaphthylene 208-96-8 0.37 8 mg/kg 0.092 SEMIVOLATILES BI N Y 200145WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Acenaphthylene 208-96-8 0.29 B mg/kg 0.09 SEMIVOLATILES BI N Y 200145WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Acenaphthylene 208-96-8 0.74 B mg/kg 0.08 SEMIVOLATILES BI N Y 200145WARP WRWP-BI00l AD4001 13-Sep-00 Aluminum 7429-90-5 106 1 mg/kg 8.5 METALS BI N Y 1227WARP WRWP-BI002 AD4002 13-Sep-00 Aluminum 7429-90-5 25 1 mg/kg 8.4 METALS BI N Y 1227WARP WRWP-BI003 AD4003 13-Sep-00 Aluminum 7429-90-5 11 .8 B* i mg/kg 85 METALS BI N Y 1227WARP WRWP-BI004 AD4004 13-Sep-00 Aluminum 7429-90-5 61 .9 1 mglkg 8.5 METALS BI N Y 1227WARP WRWP-BI016 AD4016 I-Dec-00 0 0 Aluminum 7429-90-5 70 .1 mg/kg 2.2 METALS BI N Y 200144WARP WRWP-B[017 AD4017 1-Dec-00 0 0 Aluminum 7429-90-5 25 .5 mg/kg 2.2 METALS BI N Y 200144WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Aluminum 7429-90-5 17 .6 B i mg/kg 2.2 METALS BI N Y 200144WARP WRWP-BI019 AD4019 1-Dec-00 0 0 Aluminum 7429-90-5 47 .8 mg/kg 2.2 METALS BI N Y 200144WARP WRWP-81020 AD4020 I-Dec-00 0 0 Aluminum 7429-90-5 17 .1 B i mg/kg 2.2 METALS BI N Y 200144WARP WRWP-131011 AD4011 28-Nov-00 0 0 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.48 U UJI mg/kg 0.48 NITROAROMATICS BI N N 200145WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.53 U UJI mg/kg 0.53 NITROAROMATICS BI N N 200145WARP WRWP-81013 AD4013 28-Nov-00 0 . 0 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.5 U UJI mg/kg 0.5 NITROAROMATICS BI N N 200145WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.5 U UJ mg/kg 0.5 NITROAROMATICS 81 N N 200145WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.48 U Ui mg/kg 0.48 NITROAROMATICS BI N N 200145WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.5 U UJI mg/kg 0.5 NITROAROMATICS BI N N 200144WARP WRWP-81017 AD4017 I-Dec-00 0 0 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.53 U Ui mg/kg 0.53 NITROAROMATICS 81 N N 200144WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Amino-2.6-dinitrotoluene, 4- 19406-61-0 0.5 U Ui mg/kg 0.5 NITROAROMATICS BI N N 200144

WARP WRWP-BI019 AD4019 1-Dec-00 0 0 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.48 U UJI mg/kg 0.48 NITROAROMATICS BI N N 200144WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.48 U UJI mg/kg 0.48 NITROAROMATICS 81 N N 200144
WARP WRWP-Bl0ll AD4011 28-Nov-00 0 0 Amino4,6-dinitrotoluene, 2- 35572-78-2 0.48 U Uj mg/kg 0.48 NITROAROMATICS 81 N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Amino4,6-dinitrotoluene, 2- 35572-78-2 0.53 U UJI mg/kg 0.53 NITROAROMATICS BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Amino4,6-dinitrotoluene, 2- 35572-78-2 0.5 U UJI mg/kg 0.5 NITROAROMATICS 81 N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.5 U LIJ mg/kg 0.5 NITROAROMATICS BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Amino4,6-dinitrotoluene, 2- 35572-78-2 0.48 U LIJ mg1kg 0.48 NITROAROMATICS BI N N 200145
WARP WRWP-BI016 AD4016 I-Dec-00 0 0 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.5 U Uj mg/kg 0.5 NITROAROMATICS BI N N 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.53 U UJI mg/kg 0.53 NITROAROMATICS 81 N N 200144
WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.5 U Ui mglkg 0.5 NITROAROMATICS BI N N 200144
WARP WRWP-BI019 AD4019 I-Dec-00 0 0 Amino4,6-dinitrotoluene, 2- 35572-78-2 0,48 U UJI

'
mg/kg 0.48 NITROAROMATICS BI N N 200144

WARP WRWP-BI020 AD4020 1-Dec-00 0 0 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.48 U UJ mg/kg 0,48 NITROAROMATICS BI N N 200144
WARP WRWP-81011 AD4011 28-Nov-00 0 0 Anthracene 120-12-7 0.0039 U UJ mg/kg 0.0039 SEMIVOLATILES BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Anthracene 120-12-7 0.0034 U UJ mg/kg 0.0034 SEMIVOLATILES BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Anthracene 120-12-7 0.0037 U UJI mg/kg 0.0037 SEMIVOLATILES BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Anthracene 120-12-7 0.0036 U UJI mg/kg 0.0036 SEMIVOLATILES BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Anthracene 120-12-7 0.0032 U UJI mg/kg 0.0032 SEMIVOLATILES BI N N 200145
WARP WRWP-BI00l AD4001 13-Sep-00 Antimony 7440-36-0 0.09 B B mg/kg 0.07 METALS BI N Y 1227
WARP WRWP-BI002 AD4002 13-Sep-00 Antimony 7440-36-0 0.09 B B mg/kg 0.07 METALS BI N Y 1227
WARP WRWP-BI003 AD4003 13-Sep-00 Antimony 7440-36-0 0.1 B B mg/kg 0.07 METALS BI N Y 1227
WARP WRWP-BI004 AD4004 13-Sep-00 Antimony 7440-36-0 0.14 B B mg/kg 0.07 METALS BI N Y 1227
WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Antimony 7440-36-0 0.25 U U mglkg 0.25 METALS BI N N 200144
WARP WRWP-B[017 AD4017 1-Dec-00 0 0 Antimony 7440-36-0 0.25 U U mg/kg 0.25 METALS 81 N N 200144

CAA-DATATLUMBRK\EC0 PHASE 2\BERA\HH-RWPOO-2 .XLS Page l of 42



Plum Brook Ordnance Works
Red Water Ponds
Data Summary

SAMPLE
GROUP LOCATION SAMPLE_ SAMPLE START END LAB VAL DETECT USER TEST SAMPLE

_
DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS
-

LIMIT GROUP
_

TYPE FILTERED DETECT GROUP
WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Antimony 7440-36-0 0.25 U U mg/kg 0.25 METALS BI N N 200144
WARP WRWP-B1019 AD4019 1-Dec-00 0 0 Antimony 7440-36-0 0.25 U U mg/kg 0.25 METALS BI N N 200144
WARP WRWP-BI020 A04020 1-Dec-00 0 0 Antimony 7440-36-0 0.25 U U mg/kg 0.25 METALS BI N N 200144WARP WRWP-BI001 AD4001 13-Sep-00 Arsenic 7440-38-2 0.53 U U mg/kg 0.53 METALS BI N N 1227
WARP WRWP-BI002 AD4002 13-Sep-00 Arsenic 7440-38-2 0.53 U U mg/kg 0.53 METALS BI N N 1227WARP WRWP-BI003 AD4003 13-Sep-00 Arsenic 7440-38-2 0.53 U U mglkg 0.53 METALS BI N N 1227WARP WRWP-BI004 AD4004 13-Sep-00 Arsenic 7440-38-2 0.53 U U mg/kg 0.53 METALS BI N N 1227WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Arsenic 7440-38-2 2 B B mg/kg 0.28 METALS BI N Y 200144WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Arsenic 7440-38-2 1.5 B B mg/kg 0.28 METALS BI N Y 200144WARP WRWP-DIO18 AD4018 1-Dec-00 0 0 Arsenic 7440-38-2 2 8 8 mg/kg 0.28 METALS BI N y 200144WARP WRWP-BI019 AD4019 1-Dec-00 0 0 Arsenic 7440-38-2 2.9 B B mgtkg 0.28 METALS BI N Y 200144WARP WRWP-BI020 AD4020 1-Dec-00 0 0 Arsenic 7440-38-2 2.1 B B mg/kg 0.28 METALS BI N Y 200144WARP WRWP-BI001 AD4001 13-Sep-00 Barium 7440-39-3 10 .1 B i mg/kg 0.59 METALS BI N Y 1227WARP WRWP-BI002 AD4002 13-Sep-00 Barium 7440-39-3 1 .2 B i mg/kg 0.59 METALS BI N Y 1227WARP WRWP-BI003 AD4003 13-Sep-00 Barium 7440-39-3 0.59 U U mg/kg 0.59 METALS BI N N 1227WARP WRWP-BI004 AD4004 13-Sep-00 Barium 7440-39-3 5.7 B i mg/kg 0.59 METALS BI N Y 1227WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Barium 7440-39-3 58 .9 B mg/kg 0.05 METALS BI N Y 200144
WARP WRWP-BI017 AD4017 I-Dec-00 0 0 Barium 7440-39-3 65 .8 B mg/kg 0.05 METALS BI N Y 200144
WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Barium 7440-39-3 69 .1 B mglkg 0.05 METALS BI N Y 200144
WARP WRWP-BI019 AD4019 I-Dec-00 0 0 Barium 7440-39-3 72.8 a mg/kg 0.05 METALS BI N y 200144
WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Barium 7440-39-3 50 B mg/kg 0.05 METALS 81 N Y 200144
WARP WRWP-BI011 AD4011 28-Nov-00 0 0 Benzo(a)anthracene 56-55-3 0.0098 U LIJ mg/kg 0.0098 SEMIVOLATILES BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Benzo(a)anthracene 56-55-3 0.0084 U UJ mg/kg 0.0084 SEMIVOLATILES 81 N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Benzo(a)anthracene 56-55-3 0.0092 U Uj mg/kg 0.0092 SEMIVOLATILES BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Benzo(a)anthracene 56-55-3 0.009 U UJ mg/kg 0.009 SEMIVOLATILES BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Benzo(a)anthracene 56-55-3 0.008 U UJI mg/kg 0.008 SEMIVOLATILES BI N N 200145
WARP WRWP-BI01 1 AD4011 28-Nov-00 0 0 Benzo(a)pyrene 50-32-8 0.0098 U Uj mg/kg 0.0098 SEMIVOLATILES BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Benzo(a)pyrene 50-32-8 0,0084 U Uj mg/kg 0.0084 SEMIVOLATILES BI N N 200145
WARP WRWP-BI0i3 AD4013 28-Nov-00 0 0 Benzo(a)pyrene 50-32-8 0.0092 U UJ mg/kg 0.0092 SEMIVOLATILES BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Benzo(a)pyrene 50-32-8 0.009 U Ui mg/kg 0.009 SEMIVOLATILES BI N N 200145
WARP WRWP-BI015 AD401 5 28-Nov-00 0 0 Benzo(a)pyrene 50-32-8 0.008 U Ui mg/kg 0.008 SEMIVOLATILES BI N N 200145
WARP WRWP-BI01 1 AD4011 28-Nov-00 0 0 Benzo(b)fluoranthene 205-99-2 0.0039 U Ui mg/kg 0.0039 SEMIVOLATILES 81 N N 200145
WARP WRWP-81012 AD4012 28-Nov-00 0 0 Benzo(b)fluoranthene 205-99-2 0.0034 U Uj mg/kg 0.0034 SEMIVOLATILES BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Benzo(b)fluoranthene 205-99-2 0.0037 U LIJ mglkg 0.0037 SEMIVOLATILES BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Benza(b)fluoranthene 205-99-2 0.0036 U Uj mg/kg 0.0036 SEMIVOLATILES 131 N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Benzo(b)fluoranthene 205-99-2 0.0032 U Ui mg/kg 0.0032 SEMIVOLATILES BI N N 200145
WARP WRWP-B101 1 AD4011 28-Nov-00 0 0 Benzo(ghl)perylene 191-24-2 0.016 U UJ mg/kg 0.016 SEMIVOLATILES BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Benzo(ghi)perylene 191-24-2 0.013 U UJI mg/kg 0,013 SEMIVOLATILES BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Benzo(ghi)perylene 191-24-2 0.015 U UJ mg/kg 0.015 SEMIVOLATILES BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Benzo(ghi)perylene 191-24-2 0.014 U UJ mg1kg 0.014 SEMIVOLATILES BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Benzo(ghi)perylene 191-24-2 0.013 U UJ mg/kg 0.013 SEMIVOLATILES BI N N 200145
WARP WRWP-81011 A04011 28-Nov-00 0 0 Benzo(k)fluoranthene 207-08-9 0.0039 U UJ mg/kg 0.0039 SEMIVOLATILES BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Benzo(k)fluoranthene 207-08-9 0.0034 U UJ mg/kg 0.0034 SEMIVOLATILES BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Benzo(k)fluoranthene 207-08-9 0.0037 U Ui mg/kg 0.0037 SEMIVOLATILES BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 Q Benzo(k)fluoranthene 207-08-9 0.0036 U Uj mgtkg 0.0036 SEMIVOLATILES BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Benzo(k)fluoran(hene 207-08-9 0.0032 U UJ mg/kg 0.0032 SEMIVOLATILES BI N N 200145
WARP WRWP-SIO16 AD4016 1-Dec-00 0 0 Cadmium 7440-43-9 0.05 B B mgtkg 0.04 METALS BI N Y 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Cadmium 744043-9 0.04 B B mg/kg 0.04 METALS BI N Y 200144
WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Cadmium 744043-9 0.06 B B mg/kg 0.04 METALS BI N Y 200144
WARP WRWP-BI019 AD4019 1-Dec-00 0 0 Cadmium 7440-43-9 0.05 B B mg/kg 0.04 METALS BI N Y 200144
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Plum Broo ance Works
Red Water Ponds
Data Summary

GROUP_ LOCATION_ SAMPLE_ SAMPLE_ START END_ LAB_ VAL_ DETECT- USER TEST SAMPLE
SAMPLE_
DELIVERYNAME CODE NO DATE DEPTFF DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS

_ _
LIMIT GROUP TYPE FILTERED DETECT GROUPWARP WRWP-BI020 AD4020 1-Dec-00 0 0 Cadmium 744043-9 0.04 U U mg/kg 0.04 METALS BI N N

-
200144WARP WRWP-81001 AD4001 13-Sep-00 Calcium 7440-70-2 9160 mg/kg 62 .4 METALS BI N Y 1227WARP WRWP-81002 AD4002 13-Sep-00 Calcium 7440-70-2 12200 mglkg 62 .2 METALS BI N Y 1227WARP WRWP-BI003 AD4003 13-Sep-00 Calcium 7440-70-2 5900 mg/kg 62 .2 METALS BI N Y 1227WARP WRWP-81004 AD4004 13-Sep-00 Calcium 7440-70-2 6980 mg/kg 62 .4 METALS BI N Y 1227WARP WRWP-BI016 AD4016 1 -Dec-00 0 0 Calcium 7440-70-2 236 B mg/kg 4.3 METALS BI N Y 200144WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Calcium 7440-70-2 170 B B mg/kg 4.3 METALS BI N Y 200144WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Calcium 7440-70-2 182 B B mg/kg 4 3 METALS BI N YWARP WRWP-BI0j9 AD4019 I-Dec-00 0 0 Calcium 7440-70-2 205 B mg/kg

.
4 3 METALS BI N Y

200144
WARP WRWP-S1020 AD4020 1-Dec-00 0 0 Calcium 7440-70-2 215 B mg/kg

.
4 3 METALS BI N Y

200144
WARP WRWP-BI001 AD4001 13-Sep-00 Chromium 744047-3 0.21 B i mg/kg

.
0 1 METALS BI N Y

200144
WARP WRWP-BI002 AD4002 13-Sep-00 Chromium 7440-47-3 0.12 B i mg/kg

.
0 099 METALS BI N Y

1227
WARP WRWP-81003 AD4003 13-Sep-00 Chromium 7440-47-3 01 U U mg/kg

.
0 1 METALS BI N N

1227
WARP WRWP-BI004 AD4004 13-Sep-00 Chromium 744047-3 0.11 8 1 mg/kg

.
0.1 METALS BI N Y

1227
1227WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Chromium 7440-47-3 0.33 B B mg/kg 0.13 METALS BI N Y 200144WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Chromium 7440-47-3 0.27 B B mg/kg 0.13 METALS BI N Y 200144WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Chromium 744047-3 0.28 8 B mg/kg 0,13 METALS BI N Y 200144WARP WRWP-B[019 AD4019 1 -Dec-00 0 0 Chromium 744047-3 0.26 B B mg/kg 0.13 METALS 81 N y 200144WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Chromium 7440-47-3 0.13 B B mg/kg 0.13 METALS BI N Y 200144WARP WRWP-8101 1 AD4011 28-Nov-00 0 0 Chrysene 218-01-9 0.0098 U UJ mg/kg 0.0098 SEMIVOLATILES BI N N 200145WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Chrysene 218-01-9 0.0084 U Ui mg/kg 0.0084 SEMIVOLATILES BI N N 200145WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Chrysene 218-01-9 0.0092 U Ui mg/kg 0.0092 SEMWOLATILES BI N N 200145WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Chrysene 218-01-9 0.009 U UJ mg/kg 0.009 SEMIVOLATILES BI N N 200145WARP WRWP-81015 AD4015 28-Nov-00 0 0 Chrysene 218-01-9 0.008 U UJ mg/kg 0.008 SEMIVOLATILES BI N N 200145WARP WRWP-BI001 AD4001 13-Sep-00 Cobalt 7440484 0.38 U U mglkg 0.38 METALS BI N N 1227WARP WRWP-BI002 AD4002 13-Sep-00 Cobalt 7440484 0.38 U U mg/kg 0.38 METALS BI N N 1227WARP WRWP-BI003 AD4003 13-Sep-00 Cobalt 7440484 0.38 U U mg/kg 0.38 METALS BI N N 1227WARP WRWP-BI004 AD4004 13-Sep-00 Cobalt 7440484 0.38 U U mg/kg 0.38 METALS BI N N 1227WARP WRWP-81016 AD4016 1-Dec-00 0 0 Cobalt 7440-484 0.28 B B mg/kg 0.05 METALS BI N Y 200144WARP WRWP-BI017 AD4017 I -Dec-00 0 0 Cobalt 744048-4 0.21 B B mg/kg 0.05 METALS BI N Y 200144WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Cobalt 744048-4 0.18 a B mg/kg 0.05 METALS BI N Y 200144

WARP WRWP-BI019 AD4019 1-Dec-00 0 0 Cobalt 7440484 0.31 B B mglkg 0.05 METALS BI N Y 200144
WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Cobalt 744048-4 0.38 B B mg/kg 0.05 METALS BI N Y 200144
WARP WRWP-BI001 AD4001 13-Sep-00 Copper 7440-50-8 2 mg/kg 0.42 METALS BI N Y 1227
WARP WRWP-BI002 AD4002 13-Sep-00 Copper 7440-50-8 0.42 U U mg/kg 0.42 METALS BI N N 1227
WARP WRWO-BI003 AD4003 13-Sep-00 Copper 7440-50-8 0.42 U U mg/kg 0.42 METALS BI N N 1227
WARP WRWP-BI004 AD4004 13-Sep-00 Copper 7440-50-8 0.44 B i mg/kg 0.42 METALS 81 N Y 1227
WARP WRWP-BI016 A04016 I-Dec-00 0 0 Copper 7440-50-8 3 B mg/kg 0.46 METALS BI N Y 200144
WARP WRWP-BI017 AD4017 1 -Dec-00 0 0 Copper 7440-50-8 4.5 8 mg/kg 0.46 METALS BI N Y 200144
WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Copper 7440-50-8 2.9 B mg/kg 0.46 METALS BI N Y 200144
WARP WRWP-BI019 AD4019 1-Dec-00 0 0 Copper 7440-50-8 3.2 a mg/kg 0.46 METALS BI N Y 200144
WARP WRWP-BI020 AD4020 1-Dec-00 0 0 Copper 7440-50-8 3.7 B mg/kg 0.46 METALS BI N Y 200144
WARP WRWP-B101 1 AD4011 28-Nov-00 0 0 Dibenz(a,h)anthracene 53-70-3 0.039 U UJ mg/kg 0.039 SEMIVOLATILES BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Dibenz(a,h)anthracene 53-70-3 0.034 U Ui mg/kg 0.034 SEMIVOLATILES BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Dibenz(a,h)anthracene 53-70-3 0.037 U Ui mg/kg 0.037 SEMIVOLATILES DI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Dibenz(a,h)anthracene 53-70-3 0.036 U Ui mg/kg 0.036 SEMIVOLATILES BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Dibenz(a,h)anthracene 53-70-3 0.032 U Uj mglkg 0,032 SEMIVOLATILES BI N N 200145
WARP WRWP-BI011 AD4011 28-Nov-00 0 0 Dinitrobenzene, 1,3- 99-65-0 0.24 U U mg/kg 0.24 NITROAROMATICS BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Dinitrobenzene, 1,3- 99-65-0 0.26 U U mg/kg 0.26 NITROAROMATICS BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Dinitrobenzene, 1,3- 99-65-0 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200145
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Plum Brook Ordnance Works
Red Water Ponds
Data Summary

SAMPLE
GROUP LOCATION- SAMPLE_ SAMPLE START

F
END- LAB- VAL_ DETECT_ USERJEST_ SAMPLE_

_
DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT -GROUP
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Dinilrobenzene, 1,3- 99-65-0 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Dinitrobenzene, 1,3- 99-65-0 0.24 U U mglkg 0.24 NITROAROMATICS BI N N 200145
WARP WRWP-BI016 AD4016 I-Dec-00 0 0 Dinitrobenzene, 1,3- 99-65-0 0.25 U U mg/kg 0.25 NITROAROMATICS 81 N N 200144
WARP WRWP-81017 AD4017 1-Dec-00 0 0 Dinitrobenzene, 1,3- 99-65-0 0.26 U U mg/kg 0.26 NITROAROMATICS BI N N 200144
WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Dinitrobenzene, 1,3- 99-65-0 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200144
WARP WRWP-BI019 AD4019 1-Dec-00 0 0 Dinitrobenzene, 1,3- 99-65-0 0.24 U U mg/kg 0.24 NITROAROMATICS Bl N N 200144
WARP WRWP-81020 AD4020 1-Dec-00 0 0 Dinitrobenzene, 1,3- 99-65-0 0.24 U U mg/kg 0.24 NITROAROMATICS BI N N 200144
WARP WRWP-BI01I AD4011 28-Nov-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.24 U U mg/kg 0.24 NITROAROMATICS BI N N 200145
WARP WRWP-Bf012 AD4012 28-Nov-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.26 U U mg/kg 0.26 NITROAROMATICS BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.25 U U mg/kg 0.25 NITROAROMATICS 81 N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.25 U U mgtkg 0.25 NITROAROMATICS 81 N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.24 U U mglkg 0.24 NITROAROMATICS BI N N 200145
WARP WRWP-BI016 AD4016 1 -Dec-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200144
WARP WRWP-81017 AD4017 1 -Dec-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.26 U U mg/kg 0.26 NITROAROMATICS 81 N N 200144
WARP WRWP-81018 AD4018 I-Dec-00 0 0 Dinitrololuene, 2,4- 121-14-2 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200144
WARP WRWP-BI019 AD401 9 1-Dec-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.24 U U mg/kg 0.24 NITROAROMATICS Bi N N 200144
WARP WRWP-BI020 AD4020 1-Dec-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.24 U U mg/kg 0.24 NITROAROMATICS 81 N N 200144
WARP WRWP-BI01 1 AD4011 28-Nov-00 0 0 Dinitrotoluene~ 2,6- 606-20-2 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.53 U U mg/kg 0.53 NITROAROMATICS 81 N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.5 U U mglkg 0.5 NITROAROMATICS B1 N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200145
WARP WRWP-BI016 AD4016 I-Dec-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.53 U U mg/kg 0.53 NITROAROMATICS BI N N 200144
WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.5 U U mg/kg 0.5 NITROAROMATICS Bl N N 200144
WARP WRWP-BI019 AD4019 1 -Dec-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.48 U U mg/kg 0.48 NITROAROMATICS Bi N N 200144
WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200144
WARP WRWP-BI01 1 AD4011 28-Nov-00 0 0 Fluoranthene 20644-0 0.0098 U UJI mglkg 0.0098 SEMIVOLATILES Bt N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Fluoranthene 206-44-0 0.0084 U UJI mg/kg 0.0084 SEMIVOLATILES BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Fluoranthene 20644-0 0.0092 U UJI mg/kg 0.0092 SEMIVOLATILES BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Fluoranthene 20644-0 0.009 U UJI mg/kg 0.009 SEMIVOLATILES Bl N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Fluoranthene 206-44-0 0.008 U U.1 mg/kg 0.008 SEMIVOLATILES BI N N 200145
WARP WRWP-BI011 AD4011 28-Nov-00 0 0 Fluorene 86-73-7 0.018 1 B mg/kg 0.02 SEMIVOLATILES BI N Y 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Fluorene 86-73-7 0.019 B mg/kg 0.017 SEMIVOLATILES BI N Y 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Fluorene 86-73-7 0.047 B mg/kg 0.018 SEMIVOLATILES BI N Y 200145
WARP WRWP-Bf014 AD4014 28-Nov-00 0 0 Fluorene 86-73-7 0.037 B mg/kg 0.018 SEMIVOLATILES BI N Y 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Fluorene 86-73-7 0.032 B mg/kg 0.016 SEMIVOLATILES B1 N Y 200145
WARP WRWP-BI01 1 AD4011 28-Nov-00 0 0 HMX 269141-0 0.48 U UJI mg/kg 0.48 NITROAROMATICS 81 N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 HMX 2691-41-0 0.53 U UJ mg/kg 0.53 NITROAROMATICS BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 HMX 269141-0 0.5 U UJI mg/kg 0.5 NITROAROMATICS BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 HMX 269141-0 0.5 U UJI mg/kg 0.5 NITROAROMATICS Bi N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 HMX 2691-41-0 0.48 U UJI mg/kg 0.48 NITROAROMATICS Bi N N 200145
WARP WRWP-BI016 AD4016 I-Dec-00 0 0 HMX 269141-0 0.5 U UJ mg/kg 0.5 NITROAROMATICS BI N N 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 HMX 269141-0 0.53 U Ui mg/kg 0.53 NITROAROMATICS BI N N 200144
WARP WRWP-BI018 AD4018 1-Dec-00 0 0 HMX 269141-0 0.5 U Ui mg/kg 0.5 NITROAROMATfCS 81 N N 200144
WARP WRWP-BI019 AD4019 1-Dec-00 0 0 HMX 269141-0 0.48 U UJ mg/kg 0.48 NITROAROMATICS B1 N N 200144
WARP WRWP-BI020 AD4020 1-Dec-00 0 0 HMX 2691-41-0 0.48 U UJI mg/kg 0.48 NITROAROMATICS 81 N N 200144
WARP WRWP-Bl01 1 AD4011 28-Nov-00 0 0 lndeno(1,2,3-cd)pyrene 193-39-5 0.008 J B mg/kg 0.0098 SEMIVOLATILES BI N Y 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Indeno(1,2,3-cd)pyrene 193-39-5 0.0084 U UJI mg/kg 0.0084 SEMIVOLATILES BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Indeno(1,2,3-cd)pyrene 193-39-5 0.0092 U UJI mg/kg 0.0092 SEMIVOLATILES B1 N N 200145
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Plum Brooi. jance Works
Red Water Ponds
Data Summary

SAMPLE_
GROUP_ LOCATION_ SAMPLE_ SAMPLE_ START

-
END- LAB_ VAL_ DETECT- USER_TEST_ SAMPLE_ DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT GROUP
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Indeno(1,2,3-cd)pyrene 193-39-5 0.009 U Uj mg/kg 0.009 SEMIVOLATILES BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 lndeno(1,2 .3-cd)pyFene 193-39-5 0.0044 J 8 mg/kg 0.008 SEMIVOLATILES 81 N Y 200145
WARP WRWP-BI001 AD4001 13-Sep-00 Iron 7439-89-6 234 * i mg/kg 13 .7 METALS BI N Y 1227
WARP WRWP-BI002 AD4002 13-Sep-00 Iron 7439-89-6 37.6 BN* J mglkg 13 .7 METALS BI N Y 1227
WARP WRWP-BI003 AD4003 13-Sep-00 Iron 7439-89-6 20.8 B* j mg/kg 13 .7 METALS BI N Y 1227
WARP WRWP-BI004 AD4004 13-Sep-00 Iron 7439-89-6 144 N* j mg1kg 13 .7 METALS BI N Y 1227
WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Iron 7439-89-6 824 B mg/kg 1 .9 METALS BI N Y 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Iron 7439-89-6 445 B mg/kg 2 METALS BI N Y 200144
WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Iron 7439-89-6 534 B mglkg 1 .9 METALS 81 N Y 200144
WARP WRWP-BI019 AD4019 I-Dec-00 0 0 Iron 7439-89-6 694 B mg/kg 1 .9 METALS 81 N Y 200144
WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Iron 7439-89-6 346 B rnglkg 1 .9 METALS BI N Y 200144
WARP WRWP-BI001 AD4001 13-Sep-00 Lead 7439-92-1 0.52 B B mg/kg 0.22 METALS 81 N Y 1227
WARP WRWP-81002 AD4002 6-Sep-00 Lead 7439-92-1 0.22 U U mg/kg 0.22 METALS BI N N 1227
WARP WRWP-BI003 AD4003 13-Sep-00 Lead 7439-92-1 0.29 B B mg/kg 0.22 METALS BI N Y 1227
WARP WRWP-BI004 AD4004 13-Sep-00 Lead 7439-92-1 0.39 B B mg/kg 0.22 METALS BI N Y 1227
WARP WRWP-81016 AD4016 I-Dec-00 0 0 Lead 7439-92-1 0.88 B j mg/kg 0.099 METALS BI N Y 200144
WARP WRWP-BI017 AD4017 1 -Dec-00 0 0 Lead 7439-92-1 0.31 B i mg/kg 0.1 METALS BI N Y 200144
WARP WRWP-BI018 AD4018 1 -Dec-00 0 0 Lead 7439-92-1 0.56 B j mg/kg 0.099 METALS BI N Y 200144
WARP WRWP-BI019 AD4019 1 -Dec-00 0 0 Lead 7439-92-1 0.43 8 1 mg/kg 0.099 METALS BI N Y 200144
WARP WRWP-BI020 AD4020 1 -Dec-00 0 0 Lead 7439-92-1 0.25 8 1 mg/kg 0.099 METALS BI N Y 200144
WARP WRWP-BI001 AD4001 13-Sep-00 Magnesium 7439-954 456 mg/kg 49.3 METALS BI N Y 1227
WARP WRWP-BI002 AD4002 13-Sep-00 Magnesium 7439-95-4 411 mg/kg 49.1 METALS BI N Y 1227
WARP WRWP-BI003 AD4003 13-Sep-00 Magnesium 7439-954 277 mg/kg 49 .2 METALS BI N Y 1227
WARP WRWP-BI004 AD4004 13-Sep-00 Magnesium 7439-95-4 377 mg/kg 49 .3 METALS BI N Y 1227
WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Magnesium 7439-954 214 B mg/kg 1.2 METALS 81 N Y 200144
WARP WRWP-BI017 AD4017 I-Dec-00 0 0 Magnesium 7439-95-4 168 8 B mg/kg 1.2 METALS BI N Y 200144

WARP WRWP-BI018 AD401 8 I-Dec-00 0 0 Magnesium 7439-95-4 171 B B mg/kg 1.2 METALS BI N Y 200144

WARP WRWP-BI019 AD4019 1-Dec-00 0 0 Magnesium 7439-954 189 B B mg/kg 1.2 METALS BI N Y 200144

WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Magnesium 7439-954 149 B B mg/kg 1 .2 METALS BI N Y 200144

WARP WRWP-BI001 AD4001 13-Sep-00 Manganese 7439-96-5 14 .7 mg/kg I METALS BI N Y 1227

WARP WRWP-BI002 AD4002 13-Sep-00 Manganese 7439-96-5 6 mg/kg I METALS 81 N Y 1227

WARP WRWP-BI003 AD4003 13-Sep-00 Manganese 7439-96-5 4 B i mg/kg 1 METALS BI N Y 1227

WARP WRWP-BI004 AD4004 13-Sep-00 Manganese 7439-96-5 11 mgtkg I METALS BI N Y 1227

WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Manganese 7439-96-5 5.4 B mg/kg 0.03 METALS BI N Y 200144

WARP WRWP-BI017 AD4017 I-Dec-00 0 0 Manganese 7439-96-5 2.4 8 B mg/kg 0.03 METALS BI N Y 200144

WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Manganese 7439-96-5 3.3 B B mg/kg 0.03 METALS 81 N Y 200144

WARP WRWP-BI019 AD4019 1 -Dec-00 0 0 Manganese 7439-96-5 4 B B mg/kg 0.03 METALS BI N Y 200144

WARP WRWP-BI020 AD4020 1 -Dec-00 0 0 Manganese 7439-96-5 2.3 B B -mg/kg 0.03 METALS BI N Y 200144

WARP WRWP-BI011 AD4011 28-Nov-00 0 0 Naphthalene 91-20-3 0.098 U UJI mg/kg 0.098 SEMIVOLATILES BI N N 200145

WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Naphthalene 91-20-3 0.084 U UJI mg/kg 0.084 SEMIVOLATILES BI N N 200145

WARP WRWP-81013 AD4013 28-Nov-00 0 0 Naphthalene 91-20-3 0.092 U UJ mg/kg 0.092 SEMIVOLATILES BI N N 200145

WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Naphthalene 91-20-3 0.09 U Ui mg/kg 0.09 SEMIVOLATILES Bf N N 200145

WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Naphthalene 91-20-3 0.08 U Uj mg/kg 0.08 SEMIVOLATILES BI N IN 200145

WARP WRWP-BI001 AD4001 13-Sep-00 Nickel 7440-02-0 0.29 U U mg/kg 0.29 METALS 81 N N 1227

WARP WRWP-BI002 AD4002 13-Sep-00 Nickel 7440-02-0 0.29 U U mg1kg 0.29 METALS BI N N 1227

WARP WRWP-BI003 AD4003 13-Sep-00 Nickel 7440-02-0 0.29 U U mg/kg 0.29 METALS at N N 1227

WARP WRWP-BI004 AD4004 13-Sep-00 Nickel 7440-02-0 0.29 U U mg/kg 0.29 METALS BI N N 1227

WARP WRWP-BI016 AD4016 I -Dec-00 0 0 Nickel 7440-02-0 0.37 B i mg/kg 0.19 METALS 81 N Y 200144

WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Nickel 7440-02-0 0.45 B i mg/kg 0.19 METALS 81 N Y 200144

WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Nickel 7440-02-0 0.27 B j mg/kg 0.19 METALS BI N Y 200144
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Plum Brook Ordnance Works
Red Water Ponds
Data Summary

GROUP LOCATION- SAMPLE- SAMPLE
-

START
F

END- LAB
-

VAL DETECT_ USER TEST SAMPLE
SAMPLE-
DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS -LIMIT GROUP TYPE
-

FILTERED DETECT GROUPWARP WRWP-BI019 AD4019 1-Dec-00 0 0 Nickel 7440-02-0 0.27 B j mg/kg 0.19 METALS BI N Y 200144WARP WRWP-BI020 AD4020 1-Dec-00 0 0 Nickel 7440-02-0 0.29 B i mg/kg 0.19 METALS BI N Y 200144WARP WRWP-BI01 1 AD4011 28-Nov-00 0 0 Nilrobenzene 98-95-3 0.24 U U mg/kg 0.24 NITROAROMATICS BI N N 200145WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Nitrobenzene 98-95-3 0.26 U U mg/kg 0.26 NITROAROMATICS BI N N 200145WARP WRWP-Bf013 AD4013 28-Nov-00 0 0 Nitrobenzene 98-95-3 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200145WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Nitrobenzene 98-95-3 0.25 U U mg/kg 0.25 NITROAROMATICS 81 N N 200145WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Nitrobenzene 98-95-3 0.24 U U mg/kg 0.24 NITROAROMATICS BI N N 200145WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Nitrobenzene 98-95-3 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200144WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Nitrobenzene 98-95-3 0.26 U U mg/kg 0.26 NITROAROMATICS BI N N 200144WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Nitrobenzene 98-95-3 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200144WARP WRWP-BI019 AD4019 1 -Dec-00 0 0 Nitrobenzene 98-95-3 0.24 U U mg/kg 0,24 NITROAROMATICS BI N N 200144WARP WRWP-BI020 AD4020 1 -Dec-00 0 0 Nitrobenzene 98-95-3 0.24 U U mg/kg 0,24 NITROAROMATICS BI N N 200144WARP WRWP-BI011 AD4011 28-Nov-00 0 0 Nitrotoluene, 2- 88-72-2 0.48 U U mg/kg 0.48 NfTROAROMATICS BI N N 200145WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Nitrotoluene, 2- 88-72-2 0.53 U U mg/kg 0.53 NITROAROMATICS BI N N 200145WARP WRWP-Bl013 AD4013 28-Nov-00 0 0 Nitro(oluene, 2- 88-72-2 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Nitrotoluene . 2- 88-72-2 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Nitrotoluene, 2- 88-72-2 0.48 U U mg/kg 0.48 N1TROAROMATICS BI N N 200145WARP WRWP-BI016 AD4016 I-Dec-00 0 0 Nitrotoluene, 2- 88-72-2 0.5 U Ui mg/kg 0.5 NITROAROMATICS BI N N 200144WARP WRWP-BI017 AD4017 I-Dec-00 0 0 Nitrotoluene, 2- 88-72-2 0.53 U LIJ mg/kg 0.53 NITROAROMATICS BI N N 200144WARP WRWP-BI018 AD4018 I -Dec-00 0 0 Nitrotoluene, 2- 88-72-2 0.5 U Ui mg/kg 0.5 NITROAROMATICS BI N N 200144WARP WRWP-81019 AD4019 1 -Dec-00 0 0 Nitrotoluene, 2- 88-72-2 0.48 U Uj mg/kg 0.48 NITROAROMATICS 81 N N 200144WARP WRWP-BI020 AD4020 I -Dec-Do 0 0 Nitrotoluene, 2- 88-72-2 0.48 U UJ mg1kg 0.48 NITROAROMATICS 81 N N 200144
WARP WRWP-BI01 I AD4011 28-Nov-00 0 0 Nitrotoluene, 3- 99-08-1 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Nitrotoluene, 3- 99-08-1 0.53 U U mg/kg 0.53 NITROAROMATICS BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Nitrotoluene, 3- 99-08-1 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145WARP WRWP-81014 AD4014 28-Nov-00 0 0 Nitrotoluene, 3- 99-08-1 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Nitrotoluene, 3- 99-08-1 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200145
WARP WRWP-BI016 AD4016 I-Dec-00 0 0 Nitrotoluene, 3- 99-08-1 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Nitrotoluene, 3- 99-08-1 0.53 U U mglkg 0.53 NITROAROMATICS BI N N 200144
WARP WRWP-BI018 AD4018 1 -Dec-00 0 0 Nitrotoluene, 3- 99-08-1 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200144
WARP WRWP-BI019 AD4019 1 -Dec-00 0 0 Nitrotoluene, 3- 99-08-1 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200144
WARP WRWP-BI020 AD4020 I -Dec-00 0 0 Nitrotoluene, 3- 99-08-1 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200144
WARP WRWP-81011 AD4011 28-Nov-00 0 0 Nitrotoluene, 4- 99-99-0 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Nitrotoluene, 4- 99-99-0 0.53 U U mg/kg 0.53 NITROAROMATICS BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Nitrotoluene, 4- 99-994) 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Nitrotoluene, 4- 99-99-0 0.5 U U mglkg 0.5 NITROAROMATICS BI N N 200145
WARP WRWP-81015 AD4015 28-Nov-00 0 0 NI(rotoluene, 4- 99-99-0 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200145
WARP WRWP-BI016 AD4016 I-Dec-00 0 0 Nitrotoluene, 4- 99-994) 0.5 U Uj ~ng/kg 0.5 NITROAROMATICS BI N N 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Nitrotoluene, 4- 99-99-0 0.53 U LIJ mg/kg 0.53 NITROAROMATICS BI N N 200144
WARP WRWP-BI018 A04018 I-Dec-00 0 0 Nitrotoluene, 4- 99-994) 0.5 U UJ mg/kg 0.5 NITROAROMATICS BI N N 200144
WARP WRWP-BI019 AD4019 I-Dec-00 0 0 Nitrotoluene, 4- 99-99-0 0.48 U Ui mg/kg 0.48 NITROAROMATICS BI N N 200144
WARP WRWP-BI020 AD4020 1-Dec-00 0 0 Nitrotoluene, 4- 99-99-0 0.48 U UJ mg/kg 0.48 NITROAROMATICS BI N N 200144
WARP WRWP-BI001 AD4001 13-Sep-00 PERCENT LIPIDS LIPIDS 1 .4 Percent 0.1 GENCHEMISTRY BI N Y 1227
WARP WRWP-B]002 AD4002 13-Sep-00 PERCENT LIPIDS LIPIDS 3.9 Percent 0. 1 GEN CHEMISTRY BI N Y 1227
WARP WRWP-BI003 AD4003 13-Sep-00 PERCENT LIPIDS LIPIDS 2.5 Percent 0. 1 GEN CHEMISTRY BI N Y 1227
WARP WRWP-BI004 AD4004 13-Sep-00 PERCENT LIPIDS LIPIDS 1 .5 Percent 0.1 GEN CHEMISTRY Bt N Y 1227
WARP WRWP-BI011 AD4011 28-Nov-00 0 0 Phenanthrene 85-01-8 0.099 B mg/kg 0.0067 SEMIVOLATILES BI N Y 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Phenanthrene 85-01-8 0.032 B mg/kg 0.0067 SEMIVOLATILES 81 N Y 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Phenanthrene 85-01-8 0.017 B mg/kg 0.0067 SEMIVOLATILES BI N Y 200145
WARP WRWP-81014 AD4014 28-Nov-00 0 0 Phenanthrene 85-01-8 0.016 B mg/kg 0.0067 SEMIVOLATILES BI N Y 200145
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Plum Broo, ance Works
Red Water Ponds
Data Summary

SAMPLE-
GROUP- LOCATION- SAMPLE- SAMPLE START END- LAB- VAL DETECT- USERJEST- SAMPLE- DELIVERY
NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT GROUP
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Phenanthrene 85-01-8 0.048 B mg/kg 0.0067 SEMIVOLATILES BI N Y 200145
WARP WRWP-81001 AD4001 13-Sep-00 Phosphorous 7723-14-0 129 1 mglkg 5 GENCHEMISTRY BI N Y 1227
WARP WRWP-81002 AD4002 13-Sep-00 Phosphorous 7723-14-0 37 .8 1 mg/kg 5 GENCHEMISTRY BI N Y 1227
WARP WRWP-BI003 AD4003 13-Sep-00 Phosphorous 7723-14-0 54 .6 1 mg/kg 5 GENCHEMISTRY BI N Y 1227
WARP WRWP-BI004 AD4004 13-Sep-00 Phosphorous 7723-14-0 152 1 mg/kg 5 GENCHEMISTRY 81 N Y 1227
WARP WRWP-BI016 A04016 1 -Dec-00 0 0 Phosphorous 7723-14-0 0.037 8 mg/kg 0.0045 GENCHEMISTRY BI N Y 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Phosphorous 7723-14-0 0.056 6 mg1kg 0.0045 GENCHEMISTRY BI N Y 200144
WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Phosphorous 7723-14-0 0.047 8 mg/kg 0.0045 GEN CHEMISTRY BI N Y 200144
WARP WRWP-BI019 AD4019 1 -Dec-00 0 0 Phosphorous 7723-14-0 0.098 B mg/kg 0.0045 GEN CHEMISTRY BI N Y 200144
WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Phosphorous 7723-14-0 0.146 B mg/kg 0.0045 GEN CHEMISTRY BI N Y 200144
WARP WRWP-BI001 AD4001 13-Sep-00 Potassium 2023695 2460 mg/kg 138 METALS BI N Y 1227
WARP WRWP-BI002 AD4002 13-Sep-00 Potassium 2023695 2800 mg/kg 137 METALS BI N Y 1227
WARP WRWP-81003 AD4003 13-Sep-00 Potassium 2023695 2600 mg/kg 137 METALS BI N Y 1227
WARP WRWP-BI004 AD4004 13-Sep-00 Potassium 2023695 2380 mg/kg 138 METALS BI N Y 1227
WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Potassium 2023695 1170 B mg/kg 3.6 METALS BI N Y 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Potassium 2023695 1300 B mg/kg 3.6 METALS BI N Y 200144
WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Potassium 2023695 1230 B mglkg 3.6 METALS BI N Y 200144
WARP WRWP-BI019 AD4019 1-Dec-00 0 0 Potassium 2023695 1350 B mg/kg 3.6 METALS BI N Y 200144
WARP WRWP-BI020 AD4020 I -Dec-00 0 0 Potassium 2023695 821 B mg/kg 3.6 METALS BI N Y 200144
WARP WRWP-BI011 AD4011 28-Nov-00 0 0 Pyrene 129-00-0 0.02 U LIJ mg/kg 0.02 SEMIVOLATILES 81 N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Pyrene 129-00-0 0.017 U Uj mg/kg 0.017 SEMIVOLATILES B1 N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Pyrene 129-00-0 0.018 U Uj mg/kg 0.018 SEMIVOLATILES BI N N 200145
WARP WRWP-81014 AD4014 28-Nov-00 0 0 Pyrene 129-00-0 0.018 U Ui mg/kg 0.018 SEMIVOLATILES BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Pyrene 129-00-0 0.016 U Uj mg/kg 0.016 SEMIVOLATILES BI N N 200145
WARP WRWP-Bl01 I AD4011 28-Nov-00 0 0 RDX 121-82-4 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 RDX 121-824 0.53 U U mg/kg 0.53 NITROAROMATICS BI N N 200145
WARP WRWP-81013 AD4013 28-Nov-00 0 0 RDX 121-82-4 0.5 U U mg/kg 0.5 NITROAROMATICS 81 N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 RDX 121-824 0.5 U U mg1kg 0.5 NITROAROMATICS BI N N 200145
WARP WRWP-81015 AD4015 28-Nov-00 0 0 RDX 121-824 0.48 U U mg/kg 0.48 NITROAROMATICS 81 N N 200145
WARP WRWP-BI016 AD4016 I-Dec-00 0 0 RDX 121-824 0.5 U U mglkg 0.5 NITROAROMATICS BI N N 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 RDX 121-824 0.53 U U mg/kg 0.53 NITROAROMATICS BI N N 200144
WARP WRWP-BI018 AD4018 1-Dec-00 0 0 RDX 121-824 0.5 U U mg/kg 0.5 NITROAROMATICS 81 N N 200144
WARP WRWP-81019 AD4019 1-Dec-00 0 0 RDX 121-82-4 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200144
WARP WRWP-BI020 AD4020 1-Dec-00 0 0 RDX 121-82-4 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200144
WARP WRWP-BI001 AD4001 13-Sep-00 Sodium 7440-23-5 749 8 1 mg/kg 245 METALS BI N Y 1227
WARP WRWP-BI002 AD4002 13-Sep-00 Sodium 7440-23-5 1030 mg/kg 243 METALS BI N Y 1227
WARP WRWP-BI003 AD4003 13-Sep-00 Sodium 7440-23-5 1020 mglkg 244 METALS 81 N Y 1227
WARP WRWP-BI004 AD4004 13-Sep-00 Sodium 7440-23-5 681 B i mg/kg 244 METALS BI N Y 1227

WARP WRWP-BI016 AD4016 I -Dec-00 0 0 Sodium 7440-23-5 624 B B mg/kg 243 METALS 81 N Y 200144
WARP WRWP-BI017 AD4017 I-Dec-00 0 0 Sodium 7440-23-5 689 B B mg/kg 244 METALS BI N Y 200144
WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Sodium 7440-23-5 658 B B mg/kg 243 METALS BI N Y 200144

WARP WRWP-BI019 AD40 19 1 -Dec-00 0 0 Sodium 7440-23-5 753 B B mg/kg 243 METALS BI N Y 200144
WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Sodium 7440-23-5 353 B B mg/kg 243 METALS 81 N Y 200144

WARP WRWP-BI01 1 AD4011 28-Nov-00 0 0 Tetryl 479-45-8 0. 71 U U mg/kg 0.71 NITROAROMATICS BI N N 200145

WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Tetryl 4794" 0.79 U U mg/kg 0.79 NITROAROMATICS 81 N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Tetryl 479-45-8 0.75 U U mg/kg 0.75 NITROAROMATICS BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Tetryl 47945-8 0.75 U U mglkg 0.75 NITROAROMATICS B1 N N 200145

WARP WRWP-81015 AD4015 28-Nov-00 0 0 Tetryl 47945-8 0.71 U U mg/kg 0.71 NITROAROMATICS BI N N 200145

WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Tetryl 47945-8 0.75 U U mglkg 0.75 NITROAROMATICS BI N N 200144

WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Tetryl 4794" 0.79 U U mg/kg 0,79 NITROAROMATICS BI N N 200144
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Plum Brook Ordnance Works
Red Water Ponds
Data Summary

SAMPLE
GROUP LOCATION SAMPLE SAMPLE- START

-
END- LAB_ VAL- DETECT_ USERJEST- SAMPLE DELIVERY

NAME CODE
_

NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT GROUP
WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Tetryl 479A5-8 0.75 U U mg1kg 0.75 NITROAROMATICS BI N N 200144
WARP WRWP-BI019 AD4019 I-Dec-00 0 0 Tetryl 479415-8 0.71 U U mg/kg 0.71 NITROAROMATICS BI N N 200144
WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Tetryl 47945-8 0.71 U U mg/kg 0,71 NITROAROMATICS BI N N 200144
WARP WRWP-BI01 I AD4011 28-Nov-00 0 0 Trinitrobenzene, 1,3,5- 99-354 0.24 U U mg/kg 0.24 NITROAROMATICS BI N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Trinitrobenzene, 1,3,5- 99-354 0.26 U U mg/kg 0.26 NITROAROMATICS BI N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Trinitrobenzene, 1,3.5- 99-35-4 0.25 U U mglkg 0.25 NITROAROMATICS BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Trinitrobenzene, 1,3,5- 99-354 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Trinitrobenzene, 1,3,5- 99-35-4 0.24 U U mg/kg 0.24 NITROAROMATICS BI N N 200145
WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Trinitrobenzene, 1,3,5- 99-35-4 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200144
WARP WRWP-BI017 AD4017 1-Dec-00 0 0 Trinitrobenzene, 1,3,5- 99-35-4 0.26 U U mg/kg 0.26 NITROAROMATICS BI N N 200144
WARP WRWP-BI018 AD4018 1-Dec-00 0 0 Trinitrobenzene, 1,3,5- 99-35-4 0.25 U U mgtkg 0.25 NITROAROMATICS BI N N 200144
WARP WRWP-81019 AD4019 1 -Dec-00 0 0 Trinitrobenzene, 1,3,5- 99-35-4 0.24 U U mg/kg 0.24 NITROAROMATICS BI N N 200144
WARP WRWP-BI020 AD4020 I-Dec-00 0 0 Trinitrobenzene, 1,3,5- 99-35-4 0.24 U U mg/kg 0.24 NITROAROMATICS BI N N 200144
WARP WRWP-BI011 AD4011 28-Nov-00 0 0 Trinitrotoluene, 2,4,6- 118-96-7 0.48 U U mg/kg 0.48 NITROAROMATICS 81 N N 200145
WARP WRWP-BI012 AD4012 28-Nov-00 0 0 Trinitrotoluene, 2,4,6- 118-96-7 0.53 U U mglkg 0.53 NITROAROMATICS 81 N N 200145
WARP WRWP-BI013 AD4013 28-Nov-00 0 0 Trinitrotoluene, 2,4,6- 118-96-7 0.5 U U mg1kg 0.5 NITROAROMATICS BI N N 200145
WARP WRWP-BI014 AD4014 28-Nov-00 0 0 Trinitrotoluene, 2,4,6- 11 18-96-7 0.5 U U mglkg 0.5 NITROAROMATICS 81 N N 200145
WARP WRWP-BI015 AD4015 28-Nov-00 0 0 Trinitrotoluene, 2,4,6- 118-96-7 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200145
WARP WRWP-BI016 AD4016 I -Dec-00 0 0 Trinitrotoluene, 2,4,6- 118-96-7 0.5 U U mg/kg 0.5 NITROAROMATICS 81 N N 200144
WARP WRWP-BI017 AD4017 I-Dec-00 0 0 Trinitrotoluene, 2,4,6- 118-96-7 0.53 U U mg/kg 0.53 NITROAROMATICS BI N N 200144
WARP WRWP-BI018 AD4018 1 -Dec-00 0 0 Trinitrotoluene, 2,4,6- 118-96-7 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200144
WARP WRWP-BI019 AD4019 1 -Dec-00 0 0 Trinitrotoluene, 2,4,6- 118-96-7 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200144
WARP WRWP-BI020 AD4020 1 -Dec-00 0 0 Trinitrotoluene, 2,4,6- 118-96-7 0.48 U U mg/kg 0.48 NITROAROMATICS BI N N 200144

WARP WRWP-BI001 AD4001 13-Sep-00 Vanadium 7440-62-2 0.44 B i mg/kg 0,28 METALS BI N Y 1227
WARP WRWP-81002 AD4002 13-Sep-00 Vanadium 7440-62-2 0.28 U U mg/kg 0.28 METALS 81 N N 1227
WARP WRWP-BI003 AD4003 13-Sep-00 Vanadium 7440-62-2 0.28 U U mg/kg 0.28 METALS BI N N 1227

WARP WRWP-BI004 AD4004 13-Sep-00 Vanadium 7440-62-2 0.28 U U mg/kg 0.28 METALS BI N N 1227

WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Vanadium 7440-62-2 0.33 B B mg/kg 0.03 METALS BI N Y 200144
WARP WRWP-BI017 AD4017 I-Dec-00 0 0 Vanadium 7440-62-2 0.04 B B mg/kg 0.03 METALS BI N Y 200144

WARP WRWP-BI018 AD4018 1 -Dec-00 0 0 Vanadium 7440-62-2 0.17 B B mg/kg 0.03 METALS BI N Y 200144

WARP WRWP-BI019 AD4019 I-Dec-00 0 0 Vanadium 7440-62-2 0.15 B B mg/kg 0.03 METALS 81 N Y 200144

WARP WRWP-BI020 AD4020 1-Dec-00 0 0 Vanadium 7440-62-2 0.03 U U mg/kg 0.03 METALS BI N N 200144

WARP WRWP-BI001 AD4001 13-Sep-00 Zinc 7440-66-6 46 .9 mg/kg 9.8 METALS BI N Y 1227

WARP WRWP-81002 AD4002 13-Sep-00 Zinc 7440-66-6 13 .1 B i mg/kg 9.8 METALS BI N Y 1227

WARP WRWP-BI003 AD4003 13-Sep-00 Zinc 7440-66-6 21 .3 B i mg/kg 9.8 METALS Bi N Y 1227

WARP WRWP-BI004 AD4004 `13-Sep-00 Zinc 7440-66-6 36 .3 mg/kg 9.7 METALS BI N Y 1227

WARP WRWP-BI016 AD4016 1-Dec-00 0 0 Zinc 7440-66-6 28 .5 B mg/kg 0.45 METALS BI N Y 200144

WARP WRWP-BI017 AD4017 I-Dec-00 0 0 Zinc 7440-66-6 33 .9 B mglkg 0.45 METALS BI N Y 200144

WARP WRWP-BI018 AD4018 I-Dec-00 0 0 Zinc 7440-66-6 31 B mg1kg 0.45 METALS BI IN Y 200144

WARP WRWP-BI019 AD4019 I-Dec-00 0 0 Zinc 7440-66-6 35 B mg/kg 0.45 METALS Bi N Y 200144

WARP WRWP-BI020 AD4020 1-Dec-00 0 0 Zinc 7440-66-6 24 .5 B B mg/kg 0.45 METALS BI N Y 200144

WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 %Solids 38992 52 .2 Percent 0.1 GEN CHEMISTRY SD N Y 9A09G601

WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 %Solids 38992 59 .3 Percent 0.1 GEN CHEMISTRY SD N Y 9AO9G601

WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 %Solids 38992 52 Percent 0.1 GEN CHEMISTRY SD N Y 9AO9G601

WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 % Solids 38992 58 .1 Percent 0.1 GEN CHEMISTRY SD N Y 9AO9G601

WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 % Solids 38992 47 .2 Percent 0.1 GEN CHEMISTRY SD N Y 9AO9G601

WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 %Solids 38992 46 .4 Percent 0.1 GEN CHEMISTRY SD N Y 9A09G601

WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 %Solids 38992 53 .7 Percent 0.1 GEN CHEMISTRY SD N Y 9A09G601

WARP WRWP-SDO08 A01008 14-Sep-00 0 1 % Solids 38992 31 .1 Percent 0.1 GEN CHEMISTRY SD N Y 9AO9G601

WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 %Solids 38992 79 Percent 0.1 GEN CHEMISTRY SD N Y 9A09G601
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Plum Bro(, ance Works
Red Water Ponds
Data Summary

SAMPLE
GROUP_ LOCATION_ SAMPLE_ SAMPLE_ START_ END_ LAB- VAL- DETECT_ USERJEST SAMPLE

_
DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS
_

LIMIT GROUP TYPE FILTERED DETECT GROUP
WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 % Solids 38992 66 .2 Percent 0.1 GENCHEMISTRY SD N Y

-
9A09G601

WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 % Solids 38992 58 .5 Percent 0.1 GENCHEMISTRY SD N Y 9A09G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Aluminum 7429-90-5 9150 mg/kg 10 .1 METALS SD N Y 9A09G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Aluminum 7429-90-5 8690 mg/kg 9.2 METALS SD N Y 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Aluminum 7429-90-5 17600 mg/kg 11 .2 METALS SD N Y 9A09G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Aluminum 7429-90-5 10600 mg/kg 9.1 METALS SD N Y 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Aluminum 7429-90-5 12300 mg/kg 11 .1 METALS SD N Y 9A09G601
WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Aluminum 7429-90-5 6930 mg/kg 11 METALS SD N Y 9A09G601WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Aluminum 7429-90-5 9270 mg/kg 9.9 METALS SD N Y 9AO9G601
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Aluminum 7429-90-5 16400 mg/kg 18 METALS SD N Y 9A09G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Aluminum 7429-90-5 2170 mg/kg 6.7 METALS SD N Y 9A09G6011
WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Aluminum 7429-90-5 3630 mg/kg 8.3 METALS SD N Y 9AO9G601
WARP WRWP-SD001 AD1011 14-Sep-00 0 1 Aluminum 7429-90-5 7800 mg/kg 9.3 METALS SD N Y 9AO9G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9A09G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Amino-2,6-dinitrotoluene . 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9A09G601
WARP WRWP-SD001 AD1001 14-Sep-00 0 1 Amino4,6-dinitrotoluene, 2- 35572-78-2 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Amino4,6-dinitrotoluene . 2- 35572-78-2 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Amino4.6-dinitrotoluene, 2- 35572-78-2 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Amino4,6-dinitrotoluene, 2- 35572-78-2 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Amino-4,6-dinitrotoluene . 2- 35572-78-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Antimony 7440-36-0 0.76 U Uj mg/kg 0.76 METALS SD N N 9AO9G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Antimony 7440-36-0 0.7 U UJ mg/kg 0.7 METALS SD N N 9A09G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Antimony 7440-36-0 0.85 U LIJ mg/kg 0.85 METALS SD N N 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Antimony 7440-36-0 0.69 U Ui mg/kg 0.69 METALS SD N N 9AO9G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Antimony 7440-36-0 0.84 U Uj mg/kg 0.84 METALS SD N N 9A09G601
WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Antimony 7440-36-0 0.83 1 mg/kg 0.83 METALS SD N Y 9A09G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Antimony 7440-36-0 0.75 U Ui mg/kg 0.75 METALS SD N N 9AO9G601
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Antimony 7440-36-0 1 .4 U UJ mglkg 1 .4 METALS SD N N 9A09G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Antimony 7440-36-0 0.51 U Uj mglkg 0.51 METALS SD N N 9A09G6011
WARP WRWP-SD010 AD1010 13-Sep-00 0 1 Antimony 7440-36-0 0.63 U UJI mg/kg 0.63 METALS SD N N 9A09G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Antimony 7440-36-0 0.71 U LIJ mg/kg 0.71 METALS SD N N 9A09G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Arsenic 7440-38-2 5.1 mglkg 0.61 METALS SD N Y 9A09G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Arsenic 7440-38-2 3.6 rng/kg 0.56 METALS SD N Y 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Arsenic 7440-38-2 7.7 mg/kg 0.68 METALS SD N Y 9A09G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Arsenic 7440-38-2 4.3 mg/kg 0.55 METALS SD N Y 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Arsenic 7440-38-2 4.9 mg/kg 0.67 METALS SD N Y 9AO9G601
WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Arsenic 7440-38-2 4.9 mglkg 0.67 METALS SD N Y 9AO9G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Arsenic 7440-38-2 3.5 mg/kg 0.6 METALS SD N Y 9A09G601
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Arsenic 7440-38-2 5.5 mg/kg 11 METALS SD N Y 9A69G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Arsenic 7440-38-2 2.9 mg/kg 0.41 METALS SD N Y 9AO9G601
WARP WRWP-SD010 AD1010 13-Sep-00 0 1' Arsenic 7440-38-2 3.1 mg/kg 0.5 METALS SD N Y 9AO9G601
WARP WRWP-SD001 AD1011 14-Sep-00 0 1 Arsenic 7440-38-2 3.4 mg/kg 0,57 METALS SD N Y 9AO9G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Barium 7440-39-3 83 .9 mg/kg 0.04 METALS SD N Y 9A09G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Barium 7440-39-3 46 mg/kg 0.04 METALS SD N Y 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Barium 7440-39-3 126 mg/kg 0.05 METALS SD N Y 9A09G6011
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Plum Brook Ordnance Works
Red Water Ponds
Data Summary

SAMPLE_
GROUP

-
LOCATION- SAMPLE_ SAMPLE_ START

-
END_ LAB_ VAL_ DETECT

-
USER

-
TEST_ SAMPLE_ DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT _GROUP
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Barium 7440-39-3 94 .4 mg/kg 0.04 METALS so N Y 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Barium 7440-39-3 102 mg/kg 0.05 METALS SD N Y 9AO9G601
WARP WRWP-SD006 AD1006 13-Sep-00 0 1 Barium 7440-39-3 62 .5 mg/kg 0.05 METALS SID N Y 9AO9G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Barium 7440-39-3 92 .2 mg/kg 0.04 METALS SD N Y 9AOgG601
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Barium 7440-39-3 154 mg/kg 0.07 METALS SD N Y gA09G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Barium 7440-39-3 19 .2 mg/kg 0.03 METALS SID N Y 9AO9G601
WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Barium 7440-39-3 26 .9 mg/kg 0.03 METALS SID N Y 9A09G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Barium 7440-39-3 46 .1 mg/kg 0.04 METALS SID N Y 9A09G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Calcium 7440-70-2 3220 mg/kg 10 METALS SID N Y 9A09G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Calcium 7440-70-2 2710 mg/kg 9.1 METALS SID N Y QA09G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Calcium 7440-70-2 2890 mg/kg 11 .1 METALS SID N Y 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Calcium 7440-70-2 2880 mg/kg 9 METALS SID N Y 9AO9G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Calcium 7440-70-2 3570 mg/kg 11 METALS SID N Y 9A09G601
WARP WRWP-SD006 AD1006 13-Sep-00 0 1 Calcium 7440-70-2 11000 mg/kg 10 .9 METALS SID N Y 9AO9G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Calcium 7440-70-2 3400 mg/kg 9.8 METALS SID N Y 9A09G601
WARP WRWP-SD008 AD10013 14-Sep-00 0 1 Calcium 7440-70-2 6470 mg/kg 17 .8 METALS SID N Y 9AO9G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Calcium 7440-70-2 8810 mglkg 6.6 METALS SD N Y 9A09G601
WARP WRWP-SD010 AD1010 13-Sep-00 0 1 Calcium 7440-70-2 7990 mg/kg 8.2 METALS SID N Y 9AO9G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Calcium 7440-70-2 3650 mg/kg 9.2 METALS SID N Y 9AO9G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Chromium 7440-47-3 12 .9 mg/kg 0.11 METALS SD N Y 9A09G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Chromium 7440-47-3 11 .7 mg/kg 0.1 METALS SID N Y 9A09G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Chromium 7440-47-3 22 .3 mg/kg 0.12 METALS SID N Y 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Chromium 744047-3 13 .9 mg/kg 0.1 METALS SID N Y 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Chromium 744047-3 16 .5 mg/kg 0.12 METALS SID N Y 9A09G601
WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Chromium 7440-47-3 12 mg/kg 0.12 METALS SID N Y 9AO9G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Chromium 7440-47-3 12 .7 mg/kg 0.11 METALS SID N Y 9A09G601
WARP WRWP-SD008 AD1008 14-Sep-00 0 1 Chromium 7440-47-3 22 mg/kg 0.2 METALS SID N Y 9AO9G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Chromium 7440-47-3 3.7 B mglkg 0.07 METALS SID N Y 9AO9G601
WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Chromium 7440-47-3 5.8 mg/kg 0.09 METALS SID N Y 9A09G601
WARP WRWP-SD001 AD1011 14-Sep-00 0 1 Chromium 7440-47-3 10.6 mg/kg 0. 1 METALS SID N Y QA09G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Cobalt 7440-48-4 8.9 mg/kg 0.15 METALS SID N Y 9A09(36011
WARP WRWP-SDO02 AD1002 11 4-Sep-00 0 1 Cobalt 7440-48-4 6.4 mg/kg 0.14 METALS SID N Y 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Cobalt 7440-48-4 11 .3 mg/kg 0.17 METALS SID N Y 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Cobalt 7440-48-4 13 .1 mg/kg 0.14 METALS SID N Y gA09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Cobalt 7440484 15 .2 mg/kg 0.17 METALS SID N Y 9AO9G601
WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Cobalt 7440-48-4 10 .5 mg/kg 0.17 METALS SID N Y 9A09G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Cobalt 7440-48-4 7.7 mg/kg 0.15 METALS SID N Y 9A09G601
WARP WRWP-SD008 AD1008 14-Sep-00 0 1 Cobalt 7440-484 15 mg/kg 0,27 METALS SID N Y 9AO9G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Cobalt 7440-48-4 4.9 mg/kg 0.1 METALS SID N Y 9A09G601
WARP WRWP-SD010 AD1010 13-Sep-00 0 1 Cobalt 7440484 6.4 mg/kg 0.13 METALS SID N Y 9A09G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Cobalt 744048-4 5.5 mgtkg 0.14 METALS SID N Y 9AO9G601
WARP WRWP-SO001 AD1001 14-Sep-00 0 1 Copper 7440-50-8 12.5 mg/kg 0.18 METALS SD N Y 9AO9G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Copper 7440-50-8 9.2 mg/kg 0.16 METALS SID N Y 9AQ9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Copper 7440-50-8 18 .3 mg/kg 0.2 METALS SID N Y 9A09G601
WARP WRWP-SDO04 AD11004 14-Sep-00 0 1 Copper 7440-50-8 15.5 mg/kg 0.16 METALS SD N Y 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Copper 7440-50-8 17 .6 mg/kg 0.2 METALS SD N Y gA09G601
WARP WRWP-SD006 AD1006 13-Sep-00 0 1 Copper 7440-50-8 13.2 mg/kg 0.2 METALS SID N Y 9A09G601
WARP WRWP-SDO07 A01007 14-Sep-00 0 1 Copper 7440-50-8 19 .7 mg/kg 0.18 METALS SD N Y 9AO9G601
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Copper 7440-50-8 23.4 mg/kg 0.32 METALS SID N Y 9A09G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Copper 7440-50-8 5.6 mg/kg 0.12 METALS SID N Y 9AO9G601
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Plum BroL iance Works
Red Water Ponds
Data Summary

SAMPLE-
GROUP- LOCATION- SAMPLE- SAMPLE

-
START

-
END_ LAB VAL_ DETECT- USERJEST- SAMPLE_ DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT _GROUP
WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Copper 7440-50-8 9.8 mg/kg 0.15 METALS SD N Y 9AO9G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Copper 7440-50-8 9.4 mg/kg 0.17 METALS SID N Y QA0gG601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Dinitrobenzene . 1,3- 99-65-0 0.098 U U mg/kg 0.098 NITROAROMATICS SID N N 0A09G6011
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.1 U U mg/kg 0.1 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Dinitr obenzene, 1,3- 99-65-0 0.1 U U mg/kg 0.1 NITROAROMATICS SID N N 9A09G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.1 U U mg/kg 0.1 NITROAROMATICS SID N N 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.098 U U mgtkg 0.098 NITROAROMATICS SID N N 9AO9G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Dinitrobenzene, 1,3- 9M5-0 0.099 U U mglkg 0.099 NITROAROMATICS SID N N 9A09G6011
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.098 U U mg/kg 0.098 NITROAROMATICS SID N N 9A09G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.1 U U mg/kg 0.1 NITROAROMATICS SD N N 9A09G6011
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.1 U U mg1kg 0.1 NITROAROMATICS SID N N 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.1 U U mg/kg 0.1 NITROAROMATICS SID N N 9AO9G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Dinitrololuene, 2,4- 121-14-2 0.098 U U mg/kg 0.098 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.099 U U mg/kg 0.099 NITROAROMATICS SD N N 9A09G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Dinitrotoluene, 2,6- 606-20-2 0.2 U U mglkg 0.2 NITROAROMATICS SID N N 9A09G601
WARP WRWP-SDO02 A01002 14-Sep-00 0 1 Dinitrotoluene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SID N N 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Dinitrotoluene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9A09G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Dinitrotoluene, 2.6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SID N N 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Dinitrotoluene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SD001 AD1011 14-Sep-00 0 1 Dinitrotoluene . 2.6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SID N N 9A09G601
WARP WRWP-SD001 AD1001 14-Sep-00 0 1 HMX 2691-41-0 0.24 U U mg/kg 0.24 NITROAROMATICS SID N N 9A09G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 HMX 2691-41-0 0.25 U U mglkg 0.25 NITROAROMATICS SID N N gA09G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 HMX 2691-41-0 0.25 U U mg/kg 0.25 NITROAROMATICS SID N N 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 HMX 2691-41-0 0.25 U U mg/kg 0.25 NITROAROMATICS SID N N 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 HMX 2691-41-0 0.24 U U mg/kg 0,24 NITROAROMATICS SID N N 9AO9G601
WARP WRW`P-SD001 AD1011 14-Sep-00 0 1 HMX 2691-41-0 0.25 U U mg/kg 0.25 NITROAROMATICS SID N N 9AO9G601
WARP WRWP-SD001 AD1001 14-Sep-00 0 1 Iron 7439-89-6 18000 mglkg 3.2 METALS SID N Y 9AO9G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Iron 7439-89-6 14100 mg/kg 3 METALS SID N Y 9AOgG601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Iron 7439-89-6 29300 mg/kg 3.6 METALS SID N Y 9A09G60i
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Iron 7439-89-6 17600 mg/kg 2.9 METALS SD N Y 9AO9G601
WARP WRWP-SO005 AD1005 14-Sep-00 0 1 Iron 7439-89-6 20900 mg/kg 3.6 METALS SD N Y 9AO9G601
WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Iron 7439-89-6 13800 mglkg 3.5 METALS SID N Y 9AO9G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Iron 743"g-6 16300 mglkg 3.2 METALS SID N Y 9AO9G601
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Iron 7439-89-6 24200 mg/kg 5.8 METALS SID N Y 9AO9G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Iron 7439-89-6 7490 mg/kg 2.2 METALS SID N Y 9A09G601
WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Iron 7439-89-6 8790 mg/kg 2.7 METALS SID N Y 9AO9G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Iron 7439-89-6 13200 mg/kg 3 METALS SID N Y gA09G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Lead 7439-92-1 25 1 mg/kg 0.36 METALS SID N Y 9A09G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Lead 7439-92-1 14 .1 1 mg/kg 0,33 METALS SID N Y 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Lead 7439-92-1 23 .4 1 mgtkg 0.4 METALS SID N Y 9AO9G601

WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Lead 7439-92-1 14 .7 1 mg/kg 0.32 METALS SD N Y 9AO9G601

WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Lead 7439-92-1 19 .8 1 mg/kg 0.4 METALS SD N Y 9A09G6011

WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Lead 7439-92-1 27 .3 1 mg/kg 0.39 METALS SID N Y 9AO9G601

WARP WRWP-SDO07 A01007 14-Sep-00 0 1 Lead 7439-92-1 is i mgtkg 0.35 METALS SID N Y 9Ab9G601

WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Lead 7439-92-1 68 .5 1 mg/kg 0.64 METALS SID N Y 9A09G601

WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Lead 7439-92-1 5 1 mg/kg 0.24 METALS SID N Y 9AO9G601

WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Lead 7439-92-1 7.5 1 mg/kg 0.3 METALS SD N Y 9AO9G601

WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Lead 7439-92-1 17 mg/kg 0.33 METALS SD N Y 9AO9G601

WARP WRW`P-SD001 AD1001 14-Sep-00 0 1 Magnesium 7439-95-4 2630 mg/kg 10 .1 METALS SD N Y 9AO9G601

WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Magnesium 7439-95-4 2390 mg/kg 9.2 METALS SD N Y 9AO9G601
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Plum Brook Ordnance Works
Red Water Ponds
Data Summary

GROUP- LOCATION_ SAMPLE- SAMPLE
-
START

-
END_ LAB VAL

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO
-

RESULT QUAL
_

QUAL UNITS
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Magnesium 7439-95-4 3880 mglkg
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Magnesium 7439-95-4 2900 mg/kg
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Magnesium 7439-95-4 3460 mg/kg
WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Magnesium 7439-95-4 2780 mg/kg
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Magnesium 7439-95-4 2780 mg/kg
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Magnesium 7439-954 5170 mg1kg
WARP WRWP-SO009 AD1009 13-Sep-00 0 1 Magnesium 7439-95-4 1750 mg/kg
WARP WRWP-SD010 AD1010 13-Sep-00 0 1 Magnesium 7439-954 1900 mg/kg
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Magnesium 7439-95-4 2390 mg/kg
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Manganese 7439-96-5 301 mg/kg
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Manganese 7439-96-5 142 mglkg
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Manganese 7439-96-5 371 mg/kg
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Manganese 7439-96-5 321 mg/kg
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Manganese 7439-96-5 347 mg/kg
WARP WRWP-SO006 AD1006 13-Sep-00 0 1 Manganese 7439-96-5 283 mg/kg
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Manganese 7439-96-5 230 mg/kg
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Manganese 7439-96-5 637 mg/kg
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Manganese 7439-96-5 178 mglkg
WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Manganese 7439-96-5 183 mg/kg
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Manganese 7439-96-5 157 mg/kg
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Nickel 7440-02-0 16 .7 1 mg/kg
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Nickel 7440-02-0 12 .3 1 mg/kg
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Nickel 7440-02-0 29 1 mg/kg
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Nickel 7440-02-0 23 .6 1 mg/kg
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Nickel 7440-02-0 23 .6 1 mglkg
WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Nickel 7440-02-0 14 .3 1 mg/kg
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Nickel 7440-02-0 20 .8 1 mg/kg
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Nickel 7440-02-0 36 .5 1 mg/kg
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Nickel 7440-02-0 10 .6 1 mg/kg
WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Nickel 7440-02-0 14.8 1 mg/kg
WARP WRWP-SD001 AD1011 14-Sep-00 0 1 Nickel 7440-02-0 11 mg/kg
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Nitrobenzene 98-95-3 0.098 U U mg/kg
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Nitrobenzene 98-95-3 0.1 U U mg/kg
WARP WRWP-SO003 AD1003 14-Sep-00 0 1 Nitrobenzene 98-95-3 0.1 U U mg/kg
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Nitrobenzene 98-95-3 0.1 U U mg/kg
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Nitrobenzene 98-95-3 0.098 U U mg/kg
WARP WRW`P-SD001 AD1011 14-Sep-00 0 1 Nitrobenzene 98-95-3 0.099 U U mg/kg
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mglkg
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg
WARP WRW`P-SD001 AD1001 14-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg
WARP WRWP-SDO03 AD1003 14-Sep-00 0 j Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Nitrotoluene, 4- 99-9m 0.49 U U mg/kg

DETECT_ USERJEST_ SAMPLE_
LIMIT GROUP TYPE

11 .2 METALS SO
9.1 METALS SID

11 . 1 METALS SO
11 METALS SO
9.9 METALS SO
18 METALS SO
6.7 METALS SD
8.3 METALS SO
9.4 METALS SO
0.19 METALS SO
0.18 METALS SID
0.22 METALS SD
0.17 METALS SO
0.21 METALS SD
0,21 METALS SO
0.19 METALS SD
0.35 METALS SID
0.13 METALS SO
0.16 METALS SO
0.18 METALS SD
0.22 METALS SO
0.2 METALS SO
0.25 METALS SO
0.2 METALS SO

0.24 METALS SD
0.24 METALS SO
0.22 METALS SO
0.4 METALS so

0.15 METALS SID
0.18 METALS SO
0.21 METALS SD
0.098 NITROAROMATICS SID
0.1 NITROAROMATICS SO
0.1 NITROAROMATICS SID
0.1 NITROAROMATICS SO

0.098 NITROAROMATICS SO
0.099 NITROAROMATICS SO

0.2 NITROAROMATICS SO
0.2 NITROAROMATICS SO
0.2 NITROAROMATICS SD
0.2 NITROAROMATICS SD
0.2 NITROAROMATICS SD
0.2 NITROAROMATICS SID
0.2 NITROAROMATICS SID
0.2 NITROAROMATICS SID
0.2 NITROAROMATICS SD
0.2 NITROAROMATICS SO
0.2 NITROAROMATICS SID
0.2 NITROAROMATICS SID
0.49 NITROAROMATICS SD

SAMPLE_
DELIVERY

FILTERED DETECT GROUP
N Y 9AO9G601
N Y 9AO9G601
N Y 9A09G601
N Y 9AOgG601
N Y 9A09G601
N Y 9A09G601
N Y 9A09G601
N Y 9A09G601
N Y 9AO9G601
N Y 9AO9G601
N Y 9AO9G601
N Y 9AO9G601
N Y 9A09G601
N Y 9AO9G601
N Y 9AO9G601
N Y 9A09G601
N Y 9AO9G601
N Y 9AO9G601
N Y 9A09G601
N Y 9AO9G601
N Y 9A09G601
N Y 9A09G601
N Y 9AO9G601
N Y 9AO9G601
N Y QA09G601
N Y 9AO9G601
N Y 9AO9G601
N Y 9A09G601
N Y 9A09G601
N Y 9AO9G601
N Y 9AO9G601
N N 9AOQG601
N N 9A09G601
N N 9AO9G601
N N 9AO9G601
N N 9A09G601
N N gA09G601
N N 9AO9G601
N N 9A09G601
N N 9AO9G601
N N gAO9G601
N N 9AOOG601
N N 9AO9G601
N N 9AO9G601
N N 9AO9G601
N N 9AO9G601
N N 9A09G601
N N 9AO9G601
N N 9AO9G601
N N 9AO9G601
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Plum Broo, ance Works
Red Water Ponds
Data Summary

SAMPLE_
GROUP LOCATION SAMPLE SAMPLE START END- LAB_ VAL- DETECT_ USER_TEST- SAMPLE DELIVERY

NAME
-

CODE
_

NO
_

DATE -DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT _GROUP
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mglkg 0.5 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SD N N 9AO9G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.49 U U mg/kg 0.49 NITROAROMATICS SD N N 9A09G601
WARP WRWP-SD001 AD1011 14-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SD N N 9A09G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Phosphorous 7723-14-0 17 .5 mglkg 8.1 GEN CHEMISTRY SD N Y 9AO9G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Phosphorous 7723-14-0 6.1 U U mg/kg 6.1 GENCHEMISTRY SD N N 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Phosphorous 7723-14-0 29 .9 mg/kg 8.4 GENCHEMISTRY SD N Y 9A09G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Phosphorous 7723-14-0 6.5 U U mg/kg 6.5 GENCHEMISTRY SD N N 9AO9G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Phosphorous 7723-14-0 35 .2 mg/kg 8.4 GEN CHEMISTRY SID N Y 9A09G601
WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Phosphorous 7723-14-0 8.1 U U mg/kg 8.1 GENCHEMISTRY SID N N 9A09G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Phosphorous 7723-14-0 236 mg/kg 28 .4 GENCHEMISTRY SD N Y 9A09G601
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Phosphorous 7723-14-0 221 mg/kg 16 .7 GENCHEMISTRY SD N Y 9AO9G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Phosphorous 7723-14-0 208 mg1kg 39 .6 GENCHEMISTRY SD N Y 9AO9G601
WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Phosphorous 7723-14-0 11 .1 U U mg/kg 11 . 1 GENCHEMISTRY SD N N 9A09G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Phosphorous 7723-14-0 5 U U mg/kg 5 GENCHEMISTRY SD N N 9AO9G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Potassium 2023695 1070 B mg/kg 12 .7 METALS SID N Y 9AO9G601
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Potassium 2023695 937 B mg/kg 11 .6 METALS SD N Y 9A09G601

WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Potassium 2023695 2420 1 mgtkg 14 METALS SD N Y 9A09G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Potassium 2023695 1490 B mg/kg 11 .4 METALS SID N Y 9A09G601
WARP WRWP-SDO05 AD1605 14-Sep-00 0 1 Potassium 2023695 1880 1 mg/kg 13 .9 METALS SID N y 9AO9G601

WARP WRWP-SO006 AD1006 13-Sep-00 0 1 Potassium 2023695 838 B mg1kg 13 .8 METALS SD N Y 9A09G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Potassium 2023695 1040 B mglkg 12 .4 METALS SID N Y 9A09G601

WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Potassium 2023695 3230 1 mg/kg 22 .6 METALS SD N Y 9A09G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Potassium 2023695 596 B mg/kg 8.4 METALS SD N Y 9AO9G601

WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Potassium 2023696 804 B mg/kg 10 .4 METALS SD N Y 9A09G601

WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Potassium 2023695 855 mg/kg 11 .7 METALS SD N y 9A09G601

WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 RDX 121-82-4 0,098 U U mg/kg 0.098 NITROAROMATICS SD N N 9A09G601

WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 RDX 121-824 0.1 U U mg/kg 0.1 NITROAROMATICS SID N N 9A09G6011

WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 RDX 121-82-4 0.1 U U mg/kg 0.1 NITROAROMATICS SD N N 9AO9G601

WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 RDX 121-824 0.1 U U mg/kg 0.1 NITROAROMATICS SD N N 9AO9G601

WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 RDX 121-82-4 0.098 U U mg/kg 0.098 NITROAROMATICS SD N N 9AO9G601

WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 RDX 121-82-4 0.099 U U mg1kg 0.099 NITROAROMATICS SD N N 9A09G6011

WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Sodium 7440-23-5 549 mglkg 38 METALS SD N Y 9AO9G601

WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Sodium 7440-23-5 268 mg/kg 34 .7 METALS SD N Y 9A09G601

WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Sodium 7440-23-5 488 mg/kg 42 .2 METALS SD N Y 9AO9G601

WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Sodium 7440-23-5 420 mg/kg 34 .2 METALS SD N Y 9AO9G601

WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Sodium 7440-23-5 426 mg/kg 41 .8 METALS SD N Y 9AO9G601

WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Sodium 7440-23-5 553 mg/kg 41 .6 METALS SD N Y 9A09G601

WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Sodium 7440-23-5 860 mg/kg 37 .2 METALS SD N Y 9AO9G601

WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Sodium 7440-23-5 1890 mg1kg 67 .8 METALS SD N Y 9AO9G601

WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Sodium 7440-23-5 63 .5 mglkg 25 .3 METALS SID N Y 9AO9G601

WARP WRWP-SD010 AD1010 13-Sep-00 0 1 Sodium 7440-23-5 93 .7 mg/kg 31 .4 METALS SD N Y 9A09G601

WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Sodium 7440-23-5 755 mglkg 35 .2 METALS SID N Y 9AO9G601

WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Tetryl 47945-8 0.2 U U mglkg 0.2 NITROAROMATICS SD N N 9A09G601

WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Tetryl 479-45-8 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9AO9G601

WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Telryl 47945-8 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9A09G601

WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Tetryl 479-45-8 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9AO9G601

WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Tetryl 47945-8 0.2 U U mg/kg 0.2 NITROAROMATICS SID N N 9A09G601

WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Tetryl 479-45-8 0.2 U U mg/kg 0.2 NITROAROMATICS SD N N 9A09G601
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Plum Brook Ordnance Works
Red Water Ponds
Data Summary

SAMPLE
GROUP_ LOCATION_ SAMPLE_ SAMPLE_ START

-
END_ LAB_ VAL DETECT

-
USERJEST SAMPLE

_
DELIVERYNAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS

_
LIMIT GROUP

_
TYPE FILTERED DETECT GROUPWARP WRWP-SD001 A01001 14-Sep-00 0 1 Total organic carbon 10-35-5 17300 mg/kg 1160 GEN CHEMISTRY SID N Y

-
9A09G601

WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Total organic carbon 10-35-5 17300 mg/kg 1320 GEN CHEMISTRY SD N Y 9A09G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Total organic carbon 10-35-5 17100 mg/kg 1370 GEN CHEMISTRY SID N Y 9AO9G601WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Total organic carbon 10-35-5 36600 mg/kg 4080 GEN CHEMISTRY SID N Y 9AO9G601WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Total organic carbon 10-35-5 38000 mg/kg 5130 GEN CHEMISTRY SID N Y 9AO9G601WARP WRWP-SDool AD1001 14-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-35-4 0.098 U U mg/kg 0.098 NITROAROMATICS SID N N 9A09G60lWARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-35-4 0.1 U U mglkg 0.1 NITROAROMATICS SID N N 9AO90601WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-35-4 0.1 U U mg/kg 0.1 NITROAROMATICS SID N N 9AO9G601WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Trinitrobenzene, 1.3,5- 99-35-4 0.1 U U mglkg 0.1 NITROAROMATICS SD N N 9AO9G601WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Trinitrobenzene, 1,3.5- 99-35-4 0.098 U U mg/kg 0.098 NITROAROMATICS SID N N 9AO9G601WARP WRWP-SD001 AD1011 14-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-35-4 0.099 U U mg/kg 0.099 NITROAROMATICS SID N N 9AO9G601WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.098 U U mg/kg 0.098 NITROAROMATICS SID N N 9AO9G601WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.1 U U mg/kg 0.1 NITROAROMATICS SD N N 9AO9G601WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.1 U U mg1kg 0.1 NITROAROMATICS SID N N 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.1 U U mg/kg 0.1 NITROAROMATICS SID N N 9AO9G601WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.098 U U mg/kg 0.098 NITROAROMATICS SID N N 9A09G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.099 U U mglkg 0.099 NITROAROMATICS SID N N 9A09G601
WARP WRWP-SDO01 AD1001 14-Sep-00 0 1 Vanadium 7440-62-2 20 .2 B mg/kg 0.29 METALS SID N Y 9AO9G601WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Vanadium 7440-62-2 18 B mg/kg 0.27 METALS SD N Y 9AO9G601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Vanadium 7440-62-2 36 .5 B mg/kg 0.32 METALS SID N Y 9A09G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Vanadium 7440-62-2 20.5 B mg/kg 0.26 METALS SID N Y 9A09G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Vanadium 7440-62-2 24.8 B mg/kg 0.32 METALS SD N Y 9AO9G601
WARP WRWP-SDO06 AD1006 13-Sep-00 0 1 Vanadium 7440-62-2 15.7 B mg/kg 0.32 METALS SD N Y 9A09G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Vanadium 7440-62-2 18.7 B mg/kg 0.29 METALS SID N Y 9A09G601
WARP WRWP-SDO08 AD1008 14-Sep-00 0 1 Vanadium 7440-62-2 30.1 a mg/kg 0.52 METALS SID N Y 9A09G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Vanadium 7440-62-2 6.4 B mg/kg 0.19 METALS SID N Y 9A09G601
WARP WRWP-SDO10 AD1010 13-Sep-00 0 1 Vanadium 7440-62-2 9.4 B mg/kg 0.24 METALS SID N Y 9A09G601
WARP WRWP-SDO01 AD1011 14-Sep-00 0 1 Vanadium 7440-62-2 16 .6 a mg/kg 0.27 METALS SID N Y 9AO9G601
WARP WRWP-SD001 AD1001 14-Sep-00 0 1 Zinc 7440-66-6 56 .8 mg/kg 0.08 METALS SID N Y 9AO9GO01
WARP WRWP-SDO02 AD1002 14-Sep-00 0 1 Zinc 7440-66-6 47 .2 mg/kg 0.08 METALS SD N Y 9AOOG601
WARP WRWP-SDO03 AD1003 14-Sep-00 0 1 Zinc 7440-66-6 94 .8 mg/kg 0.09 METALS SID N Y 9AO9G601
WARP WRWP-SDO04 AD1004 14-Sep-00 0 1 Zinc 7440-66-6 77 .6 mg/kg 0.07 METALS SD N Y 9AO9G601
WARP WRWP-SDO05 AD1005 14-Sep-00 0 1 Zinc 7440-66-6 77 .2 mg/kg 0.09 METALS SID N Y 9AO9G601
WARP WRWP-SO006 AD1006 13-Sep-00 0 1 Zinc 7440-66-6 45 .7 mg/kg 0.09 METALS SID N Y 9A09G601
WARP WRWP-SDO07 AD1007 14-Sep-00 0 1 Zinc 7440-66-6 60 .2 mg/kg 0.08 METALS SD N Y 9A09G601
WARP WRWP-SD008 AD1008 14-Sep-00 0 1 Zinc 7440-66-6 117 mglkg 0.15 METALS SID N Y 9AO9G601
WARP WRWP-SDO09 AD1009 13-Sep-00 0 1 Zinc 7440-66-6 24 .7 mg/kg 0.06 METALS SID N Y 9AO9G601
WARP WRWP-SD010 AD1010 13-Sep-00 0 1 Zinc 7440-66-6 36 .7 'mg/kg 0.07 METALS SID N Y 9AO9G601
WARP WRWP-SD001 AD1011 14-Sep-00 0 1 Zinc 7440-66-6 42 .7 1 mg/kg 0.08 METALS SD N Y 9AO9G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 %Solids 38992 82A Percent 0.1 GEN CHEMISTRY SO N Y 9AO9G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 %Solids 38992 80 .4 Percent 0.1 GEN CHEMISTRY SO N Y gA09G601

WARP WRWP-SO003 AD0003 15-Sep-00 0 1 %Solids 38992 80 .5 Percent 0.1 GEN CHEMISTRY SO N Y 9A09G601

WARP WRWP-SO004 AD0004 15-Sep-00 0 1 %Solids 38992 81 Percent 0.1 GEN CHEMISTRY SO N Y 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 %Solids 38992 77 .9 Percent 0.1 GEN CHEMISTRY SO N Y 9AO9G601

WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Acenaphthene 83-32-9 0.099 U U mg/kg 0.099 SEMIVOL.ATILES SO N N 9A09G601

WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Acenaphthene 83-32-9 0.1 U U mg/kg 0.1 SEMIVOLATILES SO N N 9AO9G601

WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Acenaphthene 83-32-9 0.1 U U mg/kg 0.1 SEMIVOLATILES SO N N 9A09G601

WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Acenaphthene 83-32-9 0.1 U U mg/kg 0.1 SEMIVOLATILES SO N IN 9AO9G601

WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Acenaphthene 83-32-9 0.1 U U mg/kg 0.1 SEMIVOLATILES SO N N 9AO9G601

WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Acenaphthylene 208-96-8 0.049 U U mg/kg 0.049 SEMIVOLATILES SO N N 9AOgG601
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Plum BroL ance Works
Red Vvdier Ponds
Data Summary

SAMPLE
GROUP LOCATION SAMPLE_ SAMPLE_ START- END- LAB- VAL- DETECT- USER TEST SAMPLE

_
DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP
_

TYPE FILTERED DETECT GROUP
,WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Acenaphthylene 208-96-8 0.051 U U mg/kg 0.051 SEMIVOLATILES SO N N

-
9A09G601

WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Acenaphthylene 208-96-8 0.051 U U mg/kg 0.051 SEMIVOLATILES SO N N 9A09G6011
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Acenaphthylene 208-96-8 0.051 U U mg/kg 0.051 SEMIVOLATILES SO N N 9A09G60

1

WARP WRWP-SO005 AD0005 15-Sep-00 0 1,5 Acenaphthylene 208-96-8 0.053 U U mg/kg 0.053 SEMIVOLATILES SO N N 9A09G6011
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Amino-2.6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G601WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mglkg 0.2 NITROAROMATICS SO N N 9AO9G601WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G601WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1.5 Amino-4.6-dinitrotoluene, 2- 35572-78-2 0,2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AOgG601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Anthracene 120-12-7 0.0036 mg/kg 0.002 SEMIVOLATILES so N Y 9AO9G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Anthracene 120-12-7 0.002 U U mglkg 0.002 SEMIVOLATILES SO N N 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Anthracene 120-12-7 0.002 U U mg/kg 0.002 SEMIVOLATILES SO N N 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Anthracene 120-12-7 0.002 U U mg/kg 0.002 SEMIVOLATILES SO N N 9A09G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Anthracene 120-12-7 0.001 1 1 mg/kg 0.0021 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Benzo(a)anthracene 56-55-3 0.025 mg/kg 0.0049 SEMIVOLATILES SO N Y 9A09G60

I

WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Benzo(a)anthracene 56-55-3 0.049 J i mg1kg 0.0051 SEMIVOLATILES so N Y 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Benzo(a)anthracene 56-55-3 0.0059 mg/kg 0.0051 SEMIVOLATILES SO N Y 9A09G60

I

WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Benzo(a)anthracene 56-55-3 0.0036 J i mg1kg 0.0051 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Benzo(a)anthracene 56-55-3 0.0066 mg1kg 0.0053 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Benzo(a)pyrene 50-32-8 0.039 mg/kg 0.0049 SEMIVOLATILES SO N Y 9AO9G60

IWARP WRWP-SO002 AD0002 15-Sep-00 0 1 Benzo(a)pyrene 50-32-8 0.0074 mg/kg 0.0051 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Benzo(a)pyrene 60-32-8 0.0099 mg/kg 0.0051 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Benzo(a)pyrene 50-32-8 0.0055 mg/kg 0.0051 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1.5 Benzo(a)pyrene 50-32-8 0.012 mglkg 0.0053 SEMIVOLATILES SO N Y 9AO9G60

1WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Benzo(b)fluoranthene 205-99-2 0.033 mg/kg 0.002 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Benzo(b)fluoranthene 205-99-2 0.006 mg/kg 0.002 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Benzo(b)fluoranthene 205-99-2 0.0095 mglkg 0.002 SEMIVOLATILES SO N y 9A09G6011
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Benzo(b)fluoranthene 205-99-2 0.0048 mg1kg 0.002 SEMIVOLATILES SO N Y 9A09G6011
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Benzo(b)fluoranthene 205-99-2 0.0099 mg/kg 0.0021 SEMIVOLATILES SO N Y 9A09G6011
WARP WRWP-SO001 AD0001 115-Sep-00 0 1 Benzo(ghi)perylene 191-24-2 0.016 mg/kg 0.0079 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Benzo(ghi)perylene 191-24-2 0.0082 U U mglkg 0.0082 SEMIVOLATILES SO N N 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Benzo(ghi)perylene 191-24-2 0.0082 U U mg/kg 0.0082 SEMIVOLATILES SO N N 9A09G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Benzo(ghl)perylene 191-24-2 0.0082 U U mg/kg 0.0082 SEMIVOLATILES SO N N 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1.5 Benzo(ghi)perylene 191-24-2 0.0085 U U mg/kg 0.0085 SEMIVOLATILES SO N N gAO9G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Benzo(k)fluoranthene 207-08-9 0.019 D mglkg 0.0099 SEMIVOLATILES SO N Y 9A09G6011
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Benzo(k)fluoranthene 207-08-9 0.0033 mg1kg 0.002 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Benzo(k)fluoranthene 207-08-9 0.0039 mg/kg 0.002 SEMIVOLATILES SO N Y gA09G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Benzo(k)(luoranthene 207-08-9 0.0026 mg/kg 0.002 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Benzo(k)fluoranthene 207-08-9 0.0029 mg/kg 0.0021 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Chrysene 218-01-9 0.026 mglkg 0.0049 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Chrysene 21Ml-9 0.0067 mg/kg 0.0051 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Chrysene 218-01-9 0.0082 mglkg 0.0051 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Chrysene 218-01-9 0.0047 J i mg/kg 0.0051 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Chrysene 218-01-9 0.0092 mgtkg 0.0053 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Dibenz(a,h)anthracene 53-70-3 0.022 mg/kg 0.02 SEMIVOLATILES SO N Y 9AO,9G601
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Plum Brook Ordnance Works
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Data Summary
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WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Dibenz(a,h)anthracene 53-70-3 0.02 U U mg/kg 0.02 SEMIVOLATILES SO N N 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Dibenz(a,h)anthracene 53-70-3 0.0095 1 1 mglkg 0.02 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Dibenz(a,h)anthracene 53-70-3 0.02 U U mg/kg 0.02 SEMIVOLATILES SO N N 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Dibenz(a,h)anthracene 53-70-3 0.021 U U mg/kg 0.021 SEMIVOLATILES SO N N 9AO9G601
WARP WRWP-SO001 ADOOO1 15-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.1 U U mg1kg 0.1 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Dinitrobenzene, 1 .3- 99-65-0 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Dinitrototuene, 2,4- 121-14-2 0.1 U U mg1kg 0.1 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Dinitrotoluene, 2.4- 121-14-2 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Dinitrotoluene . 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Dinitrotoluene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Dinitrotoluene, 2.6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Dinitrotoluene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1.5 Dinitrotoluene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Fluoranthene 20644-0 0.076 mgtkg 0.0042 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Fluoranthene 20644-0 0.017 mg/kg 0.0042 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Fluoranthene 20644-0 0.021 mg/kg 0.0042 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Fluoranthene 20644-0 0.013 mg/kg 0.0042 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1.5 Fluoranthene 206-44-0 0.026 mg/kg 0.0042 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Fluorene 86-73-7 0.0099 U U mg/kg 0.0099 SEMIVOLATILES SO N N 9A09G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Fluorene 86-73-7 0.006 J i mg/kg 0.01 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Fluorene 86-73-7 0.0074 J i mg/kg 0.01 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Fluorene 86-73-7 0.0069 J i mg/kg 0.01 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Fluorene 86-73-7 0.01 U U mg/kg 0.01 SEMIVOLATILES SO N N 9AO9G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 HMX 269141-0 0.25 U U mg/kg 0.25 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 HMX 269141-0 0.25 U U mg/kg 0.25 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 HMX 269141-0 0.25 U U mg/kg 0.25 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO004 AD0004 115-Sep-00 0 1 HMX 2691-41-0 0.25 U U mg/kg 0.25 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 HMX 269141-0 0.25 U U mg/kg 0.25 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Indeno(1,2,3-cd)pyrene 193-39-5 0.029 mg/kg 0.0049 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 lndeno(1,2,3-cd)pyrene 193-39-5 0.0068 mg/kg 0.0051 SEMIVOLATIL ES SO N Y 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 lndeno(1,2,3-cd)pyrene '193-39-5 0.0083 mglkg 0.0051 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Indeno(1,2,3-cd)pyrene 193-39-5 0.0046 J i rng/kg 0.0051 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Indeno(1,2,3-cd)pyrene 193-39-5 0.0086 mg/kg 0.0053 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Naphthalene 91-20-3 0.049 U U mg/kg 0.049 SEMIVOLATILES SO N N OA09G601

WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Naphthalene 91-20-3 0.051 U U mg/kg 0.051 SEMIVOLATILES SO N N 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Naphthalene 91-20-3 0.051 U U mg/kg 0.051 SEMIVOLATILES SO N N 9A09G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Naphthalene 91-20-3 0.051 U U mg/kg 0.051 SEMIVOLATILES SO N N 9A09G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1.5 Naphthalene 91-20-3 0.053 U U mg/kg 0.053 SEMIVOLATILES SO N N 9A09G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Nitrobenzene 98-95-3 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601

WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Nitrobenzene 98-95-3 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO003 AD0003 1 5-Sep-00 0 1 Nitrobenzene 98-95-3 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Nitrobenzene 98-95-3 0.1 U U mgtkg 0.1 NITROAROMATICS SO N N 9AO9G601

WARP WRWP-SO005 AD0005 15-Sep-00 0 1.5 Nitrobenzene 98-95-3 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G601
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WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mglkg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mgtkg 0.2 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mglkg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G6011
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Nitfotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SO IN N 9AO9G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Phenanthrene 85-01-8 0.032 mglkg 0.004 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Phenanthrene 85-01-8 0.033 mg/kg 0.0041 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Phenanthrene 85-01-8 0.04 mg/kg 0.0041 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Phenanthrene 85-01-8 0.04 mg/kg 0.0041 SEMIVOLATILES SO N Y 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 11 .5 Phenanthrene 85-01-8 0.032 mg/kg 0.0042 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Pyrene 129-00-0 0.055 mg/kg 0.0099 SEMIVOLATILES SO N Y 9A09G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Pyrene 129-00-0 0.12 mg/kg 0.01 SEMIVOLATILES so N Y 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Pyrene 129-00-0 0.015 mglkg 0.01 SEMIVOLATILES SO N y 9A09G601
WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Pyrene 129-00-0 0.009 1 1 mg/kg 0.01 SEMIVOLATILES SO N Y 9AO9G601

WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Pyrene 129-00-0 0.02 mgtkg 0.01 SEMIVOLATILES SO N Y 9A09G(301

WARP WRWP-SO001 AD0001 15-Sep-00 0 1 ROX 121-82-4 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO002 AD0002 15-Sep-00 0 1 RDX 121-824 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601
WARP WRWP-SO003 AD0003 15-Sep-00 0 1 RDX 121-824 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601

WARP WRWP-SO004 AD0004 15-Sep-00 0 1 RDX 121-824 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601
WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 RDX 121-824 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601

WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Tetryl 47945-8 0.2 U U mg/kg 0.2 NITROAROMATICS SO N IN 9AO9G601

WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Tetryl 479-45-8 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Tetryl 479-45-8 0.2 U U mglkg 0.2 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Tetryl 479-45-8 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Tetryl 479-4" 0.2 U U mglkg 0.2 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-354 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-354 0.1 U U mg/kg 0.1 NITROAROMATICS SO N IN 9A09G601

WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-35-4 0.1 U U mglkg 0.1 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-35-4 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601

WARP WRWP-SO005 AD0005 15-Sep-00 0 1 .5 Trinitrobenzene, 1,3,5- 99-354 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601

WARP WRWP-SO001 AD0001 15-Sep-00 0 1 Trinitrololuene, 2,4,6- 118-96-7 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO002 AD0002 15-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601

WARP WRWP-SO003 AD0003 15-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G601

WARP WRWP-SO004 AD0004 15-Sep-00 0 1 Trinitrotoluene. 2,4,6- 118-96-7 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G601

WARP WRWP-SO005 AD0005 15-Sep-00 0 1.5 Trinitrotoluene, 2,4,6- 118-96-7 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AD9G601

WARP WRWP-SWO06 AD2006 13-Sep-00 Aluminum 7429-90-5 286 ug/L 72,7 METALS Sw N Y 9A09G602

WARP WRWP-SWO07 AD2007 13-Sep-00 Aluminum 7429-90-5 888 ug/L 72.7 METALS Sw N Y 9A09G602

WARP WRWP-SWO08 AD2008 13-Sep-00 Aluminum 7429-90-5 313 ug/L 72 7 METALS Sw N Y 9AO9G6O2

WARP WRWP-SWO09 A02009 13-Sep-00 Aluminum 7429-90-5 13500 ug/L 72.7 METALS SW N Y 9AO9G602

WARP WRWP-SWO10 AD2010 13-Sep-00 Aluminum 7429-90-5 2610 ug/L 72 .7 METALS Sw N Y 9AO9G602

WARP WRWP-SWO06 A02006 13-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9A09G602
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Plum Brook Ordnance Works
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Data Summary
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NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT GROUP
WARP WRWP-SWO07 AD2007 13-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9A09G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS SW N N 9A09G602
WARP WRWP-SW010 AD2010 13-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS SW N N 9AO9G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Arsenic 7440-38-2 9.6 ug/L 4.4 METALS Sw N Y 9AO9G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Arsenic 7440-38-2 7.2 ug/L 4.4 METALS Sw N Y 9AO9G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Arsenic 7440-38-2 7.1 ugIL 4.4 METALS Sw N y 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Arsenic 7440-38-2 10 .7 ug/L 4.4 METALS Sw N Y 9A09G602
WARP WRWP-SWO10 A02010 13-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9A09G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Barium 7440-39-3 18 .3 ug/L 0.3 METALS Sw N Y 9AO9G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Barium 7440-39-3 22 ug/L 0.3 METALS Sw N Y 9AO9G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Barium 7440-39-3 20.4 ug/L 0.3 METALS Sw N Y 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Barium 7440-39-3 131 ug/L 0.3 METALS SW N Y 9AO9G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Barium 7440-39-3 57.1 ug/L 0.3 METALS SW N Y 9AO9G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Calcium 7440-70-2 15400 ug/L 71 .9 METALS Sw N Y 9A09G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Calcium 7440-70-2 18800 ug/L 71 .9 METALS Sw N Y 9AO9G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Calcium 7440-70-2 16000 ug/L 71 .9 METALS Sw N Y 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Calcium 7440-70-2 21800 ug/L 71 .9 METALS Sw N Y 9A09G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Calcium 7440-70-2 69600 ug/L 71 .9 METALS Sw N y QA09G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Chromium 7440-47-3 0.8 U U ug/L 0.8 METALS Sw N N 9AO9G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Chromium 744047-3 2.5 B ug/L 0.8 METALS Sw N Y 9AO9G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Chromium 744047-3 1.2 B ug/L 0.8 METALS SW N Y 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Chromium 7440-47-3 19 .8 ug/L 0.8 METALS SW N Y 9AO9G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Chromium 7440-47-3 3.3 B ug/L 0.8 METALS Sw N Y 9AO9G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Cobalt 744048-4 1 .1 U U ug/L 1 .1 METALS SW N N 9A09G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Cobalt 7440-48-4 1 .6 ug/L 1 .1 METALS SW N Y 9AO9G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Cobalt 7440-48-4 1 .1 U U ug/L 1.1 METALS Sw N N 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Cobalt 744048-4 18 .7 ug/L 1 .1 METALS Sw N Y 9AO9G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Cobalt 7440484 2.1 ug/L 1.1 METALS Sw N Y 9A09G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Copper 7440-50-8 3 ug/L 1.3 METALS Sw N Y 9AO9G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Copper 7440-50-8 2.9 ug/L 1.3 METALS Sw N Y 9AO9G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Copper 7440-50-8 1 .4 ug/L 1.3 METALS Sw N Y 9A09G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Copper 7440-50-8 20 .5 ug/L 1 .3 METALS SW N Y 9AO9G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Copper 7440-50-8 7.2 ug/L 1 .3 METALS Sw N Y 9A09G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Iron 7439-89-6 331 ug/L 23,3 METALS SW N Y 9AO9G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Iron 7439-89-6 1060 ug/L 23 .3 METALS Sw N Y 9A09G602 .
WARP WRWP-SWO08 AD2008 13-Sep-00 Iron 7439-89-6 284 ug/L 23 .3 METALS Sw N Y 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Iron 7439-89-6 26000 -ug/L 23 .3 METALS Sw N Y 9AO9G602
WARP WRWP-SW010 AD2010 13-Sep-00 Iron 7439-89-6 2960 ug/L 23 .3 METALS SW N Y 9A09G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9AO9G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9AO9G602
WARP WRWP-SW008 AD2008 13-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9A09G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Lead 7439-92-1 16 .8 ug/L 2.6 METALS Sw N Y 9AO9G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Lead 7439-92-1 2.8 ug/L 2.6 METALS Sw N Y 9~09G602

WARP WRWP-SWO06 AD2006 13-Sep-00 Magnesium 7439-95-4 29700 ug/L 72 .8 METALS SW N Y 9AO9G602

WARP WRWP-SWO07 AD2007 13-Sep-00 Magnesium 7439-95-4 43600 ug/L 72 .8 METALS SW N Y 9AO9G602

WARP WRWP-SWO08 AD2008 13-Sep-00 Magnesium 7439-954 34000 ug/L 72 .8 METALS Sw N Y 9A09G602

WARP WRWP-SWO09 AD2009 13-Sep-00 Magnesium 7439-954 9040 ug/L 72 .8 METALS Sw N Y 9AO9G602
WARP WRWP-SW010 AD2010 13-Sep-00 Magnesium 7439-954 15500 ug/L 72 .8 METALS Sw N Y 9AO9G602

WARP WRWP-SWO06 A02006 13-Sep-00 Manganese 7439-96-5 91 .3 ug/L 1 .4 METALS Sw N y 9A09G602
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WARP WRWP-SWO07 AD2007 13-Sep-00 Manganese 7439-96-5 265 ug/L 1 .4 METALS Sw N Y 9A09G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Manganese 7439-96-5 130 ug/L 1 .4 METALS Sw N Y 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Manganese 7439-96-5 2960 ug/L 1 .4 METALS Sw N Y 9AO9G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Manganese 7439-96-5 104 ug/L 1 .4 METALS Sw N Y 9AO9G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Nickel 7440-02-0 2.1 ug/L 1 .6 METALS Sw N Y 9A09G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Nickel 7440-02-0 3.2 ug/L 1 .6 METALS Sw N Y 9AO9G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Nickel 7440-02-0 2.1 ug/L 1 .6 METALS Sw N Y 9A09G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Nickel 7440-02-0 32 .7 ug/L 1 .6 METALS Sw N Y 9AO9G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Nickel 7440-02-0 8.9 ug/L 1 .6 METALS Sw N Y 9AO9G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Phosphorous 7723-14-0 0.26 mg1L 0.05 GEN CHEMISTRY SW N Y 9AO9G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Phosphorous 7723-14-0 0.37 mg/L 0.05 GENCHEMISTRY SW N Y 9A09G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Phosphorous 7723-14-0 0.26 mg/L 0.05 GENCHEMISTRY SW N Y 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Phosphorous 7723-14-0 0.05 U U mg/L 0.05 GENCHEMISTRY SW N N 9AO9G602
WARP WRWP-SW010 AD2010 13-Sep-00 Phosphorous 7723-14-0 0.21 mg/L 0.05 GENCHEMISTRY SW N Y 9A09G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Potassium 2023695 878 B ug/L 91 .2 METALS Sw N Y 9AO9G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Potassium 2023695 1810 ug/L 91 .2 METALS Sw N Y 9A09G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Potassium 2023695 726 B ug/L 91 .2 METALS Sw N Y 9A09G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Potassium 2023695 12800 ug/L 91 .2 METALS Sw N Y 9A09G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Potassium 2023695 5060 ug/L 91 .2 METALS Sw N Y 9AO9G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Sodium 7440-23-5 56000 ug/L 274 METALS Sw N Y 9AO9G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Sodium 7440-23-5 63200 ug/L 274 METALS Sw N Y 9AO9G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Sodium 7440-23-5 58400 ug/L 274 METALS Sw N Y 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Sodium 7440-23-5 27100 ug/L 274 METALS Sw N Y 9AO9G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Sodium 7440-23-5 20100 ug/L 274 METALS Sw N Y 9AO9G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Vanadium 7440-62-2 7.5 B ug/L 2.1 METALS Sw N Y 9A09G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Vanadium 7440-62-2 9.7 B ug/L 2.1 METALS Sw N Y 9A09G602
WARP WRWP-SW008 AD2008 13-Sep-00 Vanadium 7440-62-2 7.9 B ug/L 2.1 METALS Sw N Y 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Vanadium 7440-62-2 32 .7 B ug/L 2.1 METALS Sw N Y 9AO9G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Vanadium 7440-62-2 7.6 B ug/L 2.1 METALS Sw N Y 9AO9G602
WARP WRWP-SWO06 AD2006 13-Sep-00 Zinc 7440-66-6 14 ug/L 0.6 METALS Sw N Y 9AO9G602
WARP WRWP-SWO07 AD2007 13-Sep-00 Zinc 7440-66-6 11 .3 ug/L 0.6 METALS Sw N Y 9AO9G602
WARP WRWP-SWO08 AD2008 13-Sep-00 Zinc 7440-66-6 31 .9 ug/L 0.6 METALS Sw N Y 9AO9G602
WARP WRWP-SWO09 AD2009 13-Sep-00 Zinc 7440-66-6 145 ug/L 0.6 METALS Sw N Y 9AO9G602
WARP WRWP-SWO10 AD2010 13-Sep-00 Zinc 7440-66-6 19 .9 ug/L 0.6 METALS Sw N Y 9AO9G602
PRRP PRWP-B1001 AC4001 14-Sep-00 Aluminum 7429-90-5 148 1 mg/kg 8.4 METALS 81 N Y 1227
PRRP PRWP-81002 AC4002 14-Sep-00 Aluminum 7429-90-5 541 1 mg/kg 8.5 METALS BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Aluminum 7429-90-5 183 1 mg/kg 8.4 METALS BI N Y 1227
PRRP PRWP-BI011 AC4011 28-Nov-00 0 0 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.5 U Ui rng/kg 0.5 NITROAROMATICS BI N N 200145
PRRP PRWP-BI011 AC4011 28-Nov-00 0 0 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.5 U UJ mg/kg 0.5 NITROAROMATICS BI N N 200145
PRRP PRWP-Bl00j AC4001 14-Sep-00 Antimony 7440-36-0 0.16 B B mg/kg 0.069 METALS BI N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Antimony 7440-36-0 0.13 B B mg/kg 0.07 METALS BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Antimony 7440-36-0 0.08 B a mg/kg 0.07 METALS BI N Y 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Arsenic 7440-38-2 0.53 U U mg/kg 0.53 METALS BI N N 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Arsenic 7440-38-2 1 .5 B i mg/kg 0.53 METALS BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Arsenic 7440-38-2 0.53 U U mglkg 0.53 METALS BI N N 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Barium 7440-39-3 5.9 B i mg/kg 0.59 METALS BI N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Barium 7440-39-3 24 mg/kg 0.59 METALS BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Barium 7440-39-3 21 .3 mg/kg 0.59 METALS BI N Y 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Calcium 7440-70-2 8310 mg1kg 62.1 METALS 81 N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Calcium 7440-70-2 9670 mg/kg 62.4 METALS BI N Y 1227
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PRRP PRWP-BI003 AC4003 14-Sep-00 Calcium 7440-70-2 23200 mglkg 62 .2 METALS B1 N Y

-
1227

PRRP PRWP-BI001 AC4001 14-Sep-00 Chromium 744047-3 0.72 B i mg/kg 0.099 METALS BI N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Chromium 744047-3 1.2 mg/kg 0.1 METALS BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Chromium 7440-47-3 0.56 B i mg/kg 0.099 METALS BI N Y 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Cobalt 7440484 0.38 U U mg/kg 0.38 METALS BI N N 1227PRRP PRWP-BI002 AC4002 14-Sep-00 Cobalt 7440484 1 B B mg/kg 0.38 METALS BI N Y 1227PRRP PRWP-BI003 AC4003 14-Sep-00 Cobalt 7440484 0.38 U U mg/kg 0.38 METALS BI N N 1227PRRP PRWP-81001 AC4001 14-Sep-00 Copper 7440-50-8 0.4313 1 mg/kg 0.42 METALS B1 N Y 1227PRRP PRWP-BI002 AC4002 14-Sep-00 Copper 7440-50-8 1.7 mg/kg 0.42 METALS BI N Y 1227PRRP PRWP-BI003 AC4003 14-Sep-00 Copper 7440-50-8 16,6 mg/kg 0.42 METALS 131 N Y 1227
PRRP PRWP-BI011 AC4011 28-Nov-00 0 0 Dinitrobenzene, 1,3- 99-65-0 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200145PRRP PRWP-BI01 I AC4011 28-Nov-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200145PRRP PRWP-BI01 I AC4011 28-Nov-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145PRRP PRWP-BI01 1 AC4011 28-Nov-00 0 0 HMX 2691-41-0 0.5 U Uj mg/kg 0.5 NITROAROMATICS BI N N 200145
PRRP PRWP-131001 AC4001 14-Sep-00 Iron 7439-89-6 442 N' i mg/kg 13 .6 METALS BI N Y 1227PRRP PRWP-B[002 AC4002 14-Sep-00 Iron 7439-89-6 2900 N' i mg/kg 13.7 METALS BI N Y 1227
PRRP PRWP-SIO03 AC4003 14-Sep-00 Iron 7439-89-6 696 N* i mg/kg 13.7 METALS BI N Y 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Lead 7439-92-1 0.36 B B mg/kg 0.22 METALS BI N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Lead 7439-92-1 1 .4 B mglkg 0.22 METALS 81 N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Lead 7439-92-1 0.55 B B mg/kg 0.22 METALS BI N Y 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Magnesium 7439-95-4 541 mg/kg 49 METALS BI N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Magnesium 7439-954 1360 mglkg 49 .3 METALS 81 N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Magnesium 7439-95-4 642 mg/kg 49 .1 METALS BI N Y 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Manganese 7439-96-5 16 .3 mg/kg 1 METALS BI N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Manganese 7439-96-5 68 .8 mg/kg 1 METALS BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Manganese 7439-96-5 89 .7 mglkg 1 METALS 61 N Y 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Nickel 7440-02-0 0.58 B i mg/kg 0.29 METALS BI N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Nickel 7440-02-0 2.2 mg/kg 0.29 METALS BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Nickel 7440-02-0 0.66 B i mg1kg 0.29 METALS BI N Y 1227
PRRP PRWP-BI01 I AC4011 28-Nov-00 0 0 Nitrobenzene 98-95-3 0.25 U U mg/kg 0.25 NITROAROMATICS BI N N 200145
PRRP PRWP-BI011 AC4011 28-Nov-00 0 0 Nitrotoluene, 2- 88-72-2 0.5 U U mglkg 0.5 NITROAROMATICS BI N N 200145
PRRP PRWP-BI011 AC4011 28-Nov-00 0 0 Nitrotoluene, 3- 99-08-1 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145
PRRP PRWP-BI011 AC4011 28-Nov-00 0 0 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145
PRRP PRWP-BI001 AC4001 14-Sep-00 PERCENT LIPIDS LIPIDS 1 .4 Percent 0. 1 GEN CHEMISTRY BI N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 PERCENT LIPIDS LIPIDS 1 .3 Percent 0.1 GEN CHEMISTRY BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 PERCENT LIPIDS LIPIDS 0.69 Percent 0. 1 GEN CHEMISTRY B1 N Y 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Phosphorous 7723-14-0 124 1 mg/kg 5 GEN CHEMISTRY 81 N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Phosphorous 7723-14-0 162 1 mg/kg 5 GENCHEMISTRY BI N Y 1227
PRRP PRWP-81003 AC4003 14-Sep-00 Phosphorous 7723-14-0 173 1 mg/kg 5 GENCHEMISTRY BI N Y 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Potassium 2023695 2440 mglkg 137 METALS BI N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Potassium 2023695 1840 mg/kg 138 METALS BI N Y 1227
PRRP PRWP-81003 AC4003 14-Sep-00 Potassium 2023695 2120 mg/kg 137 METALS BI N Y 1227
PRRP PRWP-BI011 AC4011 28-Nov-00 0 0 RDX 121-824 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145
PRRP PRWP-BI001 AC4001 14-Sep-00 Sodium 7440-23-5 727 B i mg1kg 243 METALS 81 N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Sodium 7440-23-5 1140 mg/kg 244 METALS BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Sodium 7440-23-5 1620 mg/kg 243 METALS 81 N Y 1227
PRRP PRWP-BI01 1 AC4011 28-Nov-00 0 0 Tetryl 479-45-8 0.75 U U mg/kg 0.75 NITROAROMATICS 81 N N 200145
PRRP PRWP-0101 1 AC4011 28-Nov-00 0 0 Trinitrobenzene . 1,3,5- 99-35-4 0.25 U U mg/kg 0.25 NITROAROMATICS 81 N N 200145
PRRP PRWP-BI01 1 AC4011 28-Nov-00 0 0 Trinitrotoluene, 2,4,6- 118-96-7 0.5 U U mg/kg 0.5 NITROAROMATICS BI N N 200145
PRRP PRWP-BI001 AC4001 14-Sep-00 Vanadium 7440-62-2 0.58 B i mg/kg 0.28 METALS BI N Y 1227

C \A_DATA\PL1JM8RK~EC0 PHASE ZBERAXHH_RWP00-2 .XLS Page 20 of 42



Plum Broo, ance Works
Red Wite r Ponds
Data Summary

SAMPLE_
GROUP LOCATION- SAMPLE_ SAMPLE_ START- END- LAB- VAL DETECT_ USER

-
TEST_ SAMPLE_ DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT _GROUP
PRRP PRWP-BI002 AC4002 14-Sep-00 Vanadium 7440-62-2 1 .2 B i mglkg 0.28 METALS BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Vanadium 7440-62-2 0.38 8 1 mg/kg 0.28 METALS 81 N Y 1227
PRRP PRWP-BI001 AC4001 14-Sep-00 Zinc 7440-66-6 27 .3 mglkg 9.8 METALS 81 N Y 1227
PRRP PRWP-BI002 AC4002 14-Sep-00 Zinc 7440-66-6 26 mg/kg 9.7 METALS BI N Y 1227
PRRP PRWP-BI003 AC4003 14-Sep-00 Zinc 7440-66-6 19 .3 B i mg/kg 9.7 METALS BI N Y 1227
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 %Solids 38992 43 .6 Percent 0.1 GEN CHEMISTRY SD N Y 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 %Solids 38992 60 Percent 0.1 GEN CHEMISTRY SO N Y 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 %Solids 38992 72 Percent 0.1 GEN CHEMISTRY SD N Y 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 % Solids 38992 74 .3 Percent 0.1 GEN CHEMISTRY SO N Y 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 % Solids 38992 60 .7 Percent 0.1 GEN CHEMISTRY SD N Y 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Acenaphthene 83-32-9 0.33 U U mg/kg 0.33 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Acenaphthene 83-32-9 0.55 U U mg/kg 0.55 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Acenaphthene 83-32-9 0.46 U U mg/kg 0.46 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Acenaphthene 83-32-9 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Acenaphthene 83-32-9 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Acenaphthylene 208-96-8 0.33 U U mg/kg 0.33 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Acenaphthylene 208-96-8 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Acenaphthylene 208-96-8 0.46 U U mglkg 0.46 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Acenaphthylene 208-96-8 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Acenaphthylene 208-96-8 0.54 U U mg/kg 0.54 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Aluminum 7429-90-5 6520 mg/kg 12 .7 METALS SO N Y 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Aluminum 7429-90-5 5570 mg/kg 9.1 METALS SO N Y 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Aluminum 7429-90-5 8420 mg/kg 8.3 METALS SD N Y QA09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Aluminum 7429-90-5 5840 mg/kg 7.4 METALS SO N Y 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Aluminum 7429-90-5 6880 mglkg 9.5 METALS SO N Y 9AO9G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Anthracene 120-12-7 0.33 U U mg/kg 0.33 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Anthracene 120-12-7 0.55 U U mg/kg 0.55 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Anthracene 120-12-7 0.46 U U mg/kg 0.46 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Anthracene 120-12-7 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Anthracene 120-12-7 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Antimony 7440-36-0 0.96 U UJ mg/kg 0.96 METALS SO N N 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Antimony 7440-3" 0.69 U LIJ mg/kg 0.69 METALS SO N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Antimony 7440-36-0 0.63 U Uj mg/kg 0.63 METALS SO N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Antimony 7440-36-0 0.56 U Ui mg/kg 0.56 METALS SO N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Antimony 7440-36-0 0.72 U UJ mg/kg 0.72 METALS SO N N 9A09G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Arsenic 7440-38-2 5.7 mg/kg 0.77 METALS SO N Y 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Arsenic 7440-38-2 5.6 mg/kg 0.55 METALS SD N Y 9A09G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Arsenic 7440-38-2 5 mglkg 0.51 METALS SO N Y 9A09G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Arsenic 7440-38-2 6.3 mg/kg 0.45 METALS SO N Y 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Arsenic 7440-38-2 7.7 mg/kg 0.58 METALS SD N Y 9A09G601

PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Barium 7440-39-3 100 mglkg 0.05 METALS SD N Y 9AO9G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Barium 7440-39-3 63 .3 mg/kg 0.04 METALS SO N Y 9A09G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Barium 7440-39-3 62 .5 mg/kg 0.03 METALS SID N Y 9AO9G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Barium 7440-39-3 55 .1 mg/kg 0.03 METALS SD N Y 9A09G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Barium 7440-39-3 49 mg/kg 0.04 METALS SD N Y 9AO9G601

PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Benzo(a)anthracene 56-55-3 0.067 J i mg/kg 0.33 SEMIVOLATILES SO N Y 9AO9G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Benzo(a)anthracene 56-55-3 0.55 U U mg/kg 0.55 SEMIVOLATILES SO N N 9AO9G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Benzo(a)anthracene 56-55-3 0.46 U LI mg/kg 0.46 SEMIVOLATILES SO N N 9AO9G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Benzo(a)anthracene 56-55-3 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9AO9G601

PRRP PRWP-SD005 AC1005 15-Sep-00 0 0.5 Benzo(a)anthracene 56-55-3 0.54 U U mglkg 0.54 SEMIVOLATILES SO N N 9AO9G601
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GROUP- LOCATION- SAMPLE- SAMPLE- START- END- LAB- VAL- DETECT USER TEST SAMPLE
SAMPLE
DELIVERYNAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT OUAL QUAL UNITS

_ -
LIMIT GROUP- TYPE

-
FILTERED DETECT GROUPPRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Benzo(a)pyrene 50-32-8 0 .082 J i mg/kg 0.33 SEMIVOLATILES SID N y 9AO9G601PRRP PRWP-SO002 AC1002 15-Sep-00 0 0 .5 Benzo(a)pyrene 50-32-8 0 .55 U U mglkg 0.55 SEMIVOLATILES SO N N 9A09G601PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0 .5 Benzo(a)pyrene 50-32-8 0 .46 U U mg/kg 0 .46 SEMIVOLATILES SO N N 9AO9G601PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0 .5 Benzo(a)pyrene 50-32-8 0 .45 U U mg/kg 0.45 SEMIVOLATILES SID N N 9A09G60

I
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0 .5 Benzo(a)pyrene 50-32-8 0 .54 U U mg/kg 0.54 SEMIVOLATILES SO N N 9A09G601PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Benzo(b)fluoranthene 205-99-2 0 .1 1 1 mgtkg 0.33 SEMIVOLATILES SO N y gAO9G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0 .5 Benzo(b)fluoranthene 205-99-2 0 .55 U U mgtkg 0.55 SEMIVOLATILES SO N N 9AO9G601PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0 .5 Benzo(b)fluoranthene 205-99-2 0 .46 U U mg/kg 0.46 SEMIVOLATILES SO N N 9A09G601PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0 .5 Benzo(b)Auoranthene 205-99-2 0 .45 U U mg/kg 0.45 SEMIVOLATILES SID N N 9AO9G601PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Benzo(b)fluoranthene 205-99-2 0.54 U U mg/kg 0 .54 SEMIVOLATILES SO N N 9AO9G601PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Benzo(ghi)perylene 191-24-2 0.33 U U mg1kg 0 .33 SEMIVOLATILES SO N N 9A09G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0 .5 Benzo(ghi)perylene 191-24-2 0.55 U U mg/kg 0 .55 SEMIVOLATILES SID N N 9AO9G601PRRP PRWP-SDO03 AC1003 115-Sep-00 0 0 .5 Benzo(ghi)perylene 191-24-2 0 .46 U U mg/kg 0 .46 SEMIVOLATILES SO N N 9AO9G601PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0 .5 Benzo(ghi)perylene 191-24-2 0.45 U U mg/kg 0 .45 SEMIVOLATILES SID N N 9AO9G601PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0 .5 Benzo(ghi)perylene 191-24-2 0 .54 U U mg/kg 0 .54 SEMIVOLATILES SO N N 9AO9G601PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Benzo(k)Ruoranthene 207-08-9 0.068 J i mg/kg 0.33 SEMIVOLATILES SID N y 9A09G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0 .5 Benzo(k)fluoranthene 207-08-9 0 .55 U U mg/kg 0.55 SEMIVOLATILES SID N N 9A09G601PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0 .5 Benzo(k)fluoranthene 207-08-9 0 .46 U U mg/kg 0 .46 SEMIVOLATILES SO N N 9AO9G601PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0 .5 Benzo(k)fluoranthene 207-08-9 0 .45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9AO9G601PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0 .5 Benzo(k)fluoranthene 207-08-9 0 .54 U U mg/kg 0.54 SEMIVOLATILES SO N N 9A09G601PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Benzoic acid 65-85-0 1 .6 U U mglkg 1,6 SEMIVOLATILES SD N N 9AO9G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Benzoic acid 65-85-0 2 .8 U U mg/kg 2 .8 SEMIVOLATILES SO N N 9A09G601PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0 .5 Benzoic acid 65-85-0 2 .3 U U mg1kg 2 .3 SEMIVOLATILES SO N N 9AO9G601PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0 . 5 Benzoic acid 65-85-0 2 .2 U U mg/kg 2 .2 SEMIVOLATILES SO N N 9A09G6011PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0 .5 Benzoic acid 65-85-0 2.7 U U mg/kg 2 .7 SEMIVOLATILES SO N N 9A09G601PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Benzyl alcohol 100-51-6 0 .33 U U mg/kg 0 .33 SEMIVOLATILES SD N N 9AO9G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0 .5 Benzyl alcohol 100-51-6 0.55 U U mg/kg 0 .55 SEMIVOLATILES SO N N 9AO9G601PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0 .5 Benzyl alcohol 100-51-6 0.46 U U mg/kg 0.46 SEMIVOLATILES SO N N 9AO9G60

I

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0 .5 Benzyl alcohol 100-51-6 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9A09G601PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0 .5 Benzyl alcohol 100-51-6 0.54 U U mg/kg 0 .54 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Bis(2-chloroethoxy)methane 111-91-1 0 .33 U U mg/kg 0 .33 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0 .5 Bis(2-chloroethoxy)methane 111-91-1 0 .55 U U mg/kg 0 .55 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0 .5 Bis(2-chloroethoxy)methane 111-91-1 0 .46 U U mg/kg 0.46 SEMIVOLATILES SID N N 9A09G6011
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Bis(2-chloroethoxy)methane 111-91-1 0 .45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Bis(2-chloroethoxy)methane 111-91-1 0 .54 U U mg/kg 0 .54 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Bis(2-chloroethyl)ether 111-44-4 0 .33 U U mg/kg 0 .33 SEMIVOLATILES SO N N 9AO9G60

I

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0 .5 Bis(2-chloroethyl)ether 111444 0.55 U U mg/kg 0 .55 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0 .5 Bis(2-chloroethyl)ether 111-44-4 0.46 U U mg/kg 0 .46 SEMIVOLATILES SD N N 9A09G6011
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0 .5 Bis(2-chloroethyl)ether 111444 0.45 U U mg/kg 0 .45 SEMIVOLATILES SO N N 9A09G6011
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0 .5 Bis(2-chloroethyl)ether 111444 0.54 U U mg/kg 0 .54 SEMIVOLATILES SO N N 9A09G6011
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Bis(2-chloroisopropyl)ether 10"0-1 0 .33 U U mg/kg 0 .33 SEMIVOLATILES SD N N gAO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0 .5 Bis(2-chloroisopropyl)ether 108-60-1 0 .55 U U mg/kg 0 .55 SEMIVOLATILES SO N IN 9AOOG601
PRRP PRWP-SO003 AC1003 15-Sep-00 0 0 .5 Bis(2-chloroisopropyl)ether 108-60-1 0 .46 U U mg/kg 0.46 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0 .5 Bis(2-chloroisopropyi)ether 10"0-1 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9A09G6011
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0 .5 Bis(2-chloroisopropyl)ether 108-60-1 0 .54 U U mgfkg 0.54 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Bis(2-ethylhexyl)phthalate 117-81-7 0 .33 U U mg/kg 0.33 SEMIVOLATILES SO N N 9A09G6011
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0 .5 Bis(2-ethylhexyl)phthalate I 1 7-81-7 0 .55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0 .5 Bis(2-ethylhexyl)phthalate 117-81-7 0.46 U U mg/kg 0,46 SEMIVOLATILES SID N N 9A09G6011
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0 .5 Bis(2-ethylhexyl)phthatate 117-81-7 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9A09G6011
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Bis(2-ethylhexyl)phthalate 117-81-7 0.54 U U mg/kg 0.54 SEMIVOLATILES SO N N 9A09G6011
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SAMPLE_
GROUP_ LOCATION_ SAMPLE_ SAMPLE_ START_ END_ LAB_ VAL- DETECT- USER-TEST_ SAMPLE_ DELIVERY
NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT -GROUP
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Bromophenyl phenyl ether, 4- 101-55-3 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Bromophenyl phenyl ether, 4- 101-55-3 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9(3601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Bromophenyl phenyl ether, 4- 101-55-3 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Bromophenyl phenyl ether, 4- 101-55-3 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09(3601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Bromophenyl phenyl ether, 4- 101-55-3 0.54 U U mglkg OZ4 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Butyl benzyt phthalate 8"8-7 0.33 U U mg1kg 0.33 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Butyl benzyl phthalate 85-68-7 0.55 U U mglkg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Butyl benzyl phthalate 85-68-7 0.46 U U mgtkg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC 1004 15-Sep-00 0 0,5 Butyl benzyl phthalate 85-68-7 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Butyl benzyl phthalate 85-68-7 0.54 U U mg/kg 0.54 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Calcium 7440-70-2 93400 mg/kg 12 .6 METALS SID N Y 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Calcium 7440-70-2 44500 mg/kg 9 METALS SID N Y 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Calcium 7440-70-2 48700 mg/kg 8.3 METALS SD N Y 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Calcium 7440-70-2 39400 mg1kg 7.3 METALS so N Y 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Calcium 7440-70-2 27500 mglkg 9.4 METALS SD N Y 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Carbazole 86-74-8 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SO002 AC1002 15-Sep-00 0 0.5 Carbazole 86-74-8 0.55 U U mg/kg 0.55 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Carbazole 86-74-8 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Carbazole 86-74-8 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Carbazole 86-74-8 0.54 U U mglkg 0.54 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Chloro-3-methylphenol, 4- 59-50-7 0.33 U U mg/kg 0.33 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Chloro-3-methylphenol, 4- 59-50-7 0.55 U U mgtkg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Chloro-3-methylphenol, 4- 59-50-7 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Chloro-3-methylphenol, 4- 59-50-7 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0,5 Chloro-3-methylphenol, 4- 59-50-7 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Chloroaniline, 4- 10647-8 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Chloroaniline, 4- 106-47-8 0.55 U U mg/kg 0.65 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Chloroaniline, 4- 10647-8 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Chloroaniline, 4- 10647-8 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Chloroaniline, 4- 10647-8 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Chloronaphthalene, 2- 91-58-7 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Chloronaphthalene, 2- 91-58-7 0.55 U U mg/kg 0.55 SEMIVOLATILES' SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Chloronaphthalene, 2- 91-58-7 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Chloronaphthalene, 2- 91-58-7 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Chloronaphthalene, 2- 91-58-7 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Chlorophenol, 2- 95-57-8 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SD002 AC1002 15-Sep-00 0 0.5 Chlorophenol, 2- 95-57-8 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Chlorophenol, 2- 95-57-8 0.46 U U mg1kg 0.46 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Chlorophenol, 2- 95-57-8 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Chlorophenol . 2- 95-57-8 0.54 U U mg/kg 0,54 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Chlorophenyl phenyl ether, 4- 7005-72-3 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Chlorophenyl phenyl ether, 4- 7005-72-3 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Chlorophenyl phenyl ether, 4- 7005-72-3 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Chlorophenyl phenyl ether. 4- 7005-72-3 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Chlorophenyl phenyl ether, 4- 7005-72-3 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Chromium 7440-47-3 12 .6 mg/kg 0.14 METALS SD N Y 9A09G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Chromium 7440-47-3 10 .1 mg/kg 0.1 METALS SD N Y 9AO9G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Chromium 7440-47-3 13 .8 mgtkg 0.09 METALS SD N Y 9A09G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0,5 Chromium 7440-47-3 10 .3 mgtkg 0.08 METALS SD N Y 9A09G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Chromium 744047-3 12 .2 mg/kg 0.1 METALS SD N Y 9AO9G601
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PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Chrysene 218-01-9 0.1 1 1 mg/kg 0.33 SEMIVOLATILES SO N Y 9AO9G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Chrysene 21M1-9 0.55 U U mgfkg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Chrysene 218-01-9 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Chrysene 218-01-9 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Chroene 218-01-9 0.54 U U mg/kg 0.54 SEMIVOLATILES SO N N 9AO9G601PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Cobalt 7440484 6.7 mg/kg 0.19 METALS SD N Y 9AO9G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Cobalt 7440484 6.2 mg/kg 0.14 METALS SO N Y DA09G601PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Cobalt 7440484 8.8 mg/kg 0.13 METALS SO N Y 9AO9G601PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Cobalt 7440-48-4 7 mg/kg 0.11 METALS SO N Y 9A09G601PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Cobalt 7440484 6.7 mg/kg 0.14 METALS SO N Y 9A09G601PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Copper 7440-50-8 17 .2 mg/kg 0.23 METALS SO N Y 9AO9(3601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Copper 7440-50-8 14 .8 mg/kg 0.16 METALS SO N Y 9AO9G601PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Copper 7440-50-8 19 .6 mg/kg 0.15 METALS SD N Y 9A09G601PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Copper 7440-50-8 13 .9 mg/kg 0.13 METALS SO N Y 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Copper 7440-50-8 13 .7 mg/kg 0.17 METALS SO N Y 9AO9G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Dibenz(a,h)anthracene 53-70-3 0.33 U U mg/kg 0.33 SEMIVOLATILES SO N N 9A09G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dibenz(a,h)anthracene 53-70-3 0.55 U U mg1kg 0.55 SEMIVOLATILES SO N N 9A09G6011PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dibenz(a,h)adthracene 53-70-3 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dibenz(a,h)anthracene 53-70-3 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dibenz(a,h)anthracene 53-70-3 0.54 U U mg/kg 0.54 SEMIVOLATILES SO N N OA09G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Dibenzofuran 132-64-9 0.33 U U mg/kg 0.33 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dibenzofuran 132-64-9 0.55 U U mg/kg 0.55 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0,5 Dibenzofuran 132-64-9 0.46 U U mg/kg 0.46 SEMIVOLATILES SO N N 9AOQG601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dibenzofuran 132-64-9 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dibenzofuran 132-64-9 0.54 U U mg/kg 0.54 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Dichlorobenzene, 1,2- 95-50-1 0,33 U U mg/kg 0.33 SEMIVOLATILES SO N N 9AOgG601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dichlorobenzene, 1,2- 95-50-1 0.55 U U mg/kg 0.55 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dichlorobenzene. 1,2- 95-50-1 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 1 5-Sep-00 0 0.5 Dichlorobenzene, 1.2- 95-50-1 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dichlorobenzene. 1,2- 95-50-1 0.54 U U mg/kg 0.54 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Dichlorobenzene, 1,3- 541-73-1 0.33 U U mg/kg 0.33 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SO002 AC1002 15-Sep-00 0 0,5 Dichlorobenzene, 1,3- 541-73-1 0.55 U U mg/kg 0.55 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dichlorobenzene. 1 .3- 541-73-1 0.46 U U mg/kg 0.46 SEMIVOLATfLES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dichlorobenzene, 1,3- 541-73-1 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0,5 Dichlorobenzene, 1,3- 541-73-1 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Dichlorobenzene, 1,4- 10646-7 0.33 U U mg/kg 0.33 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dichlorobenzene, 1,4- 10646-7 0.55 U U mg/kg 0.55 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dichlorobenzene. 11,4- 106-46-7 0.46 U U mglkg 0.46 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dichlorobenzene, 1,4- 10646-7 0.45 U U mg/kg 0.45 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dichlorobenzene, 1,4- 106-46-7 0.54 U U mg/kg 0.54 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SO001 AC1001 15-Sep-00 0 0 Dichlorobenzidine, 3,3'- 91-94-1 0.66 U U mglkg 0.66 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dichlorobenzidine, 3,3'- 91-94-1 1.1 U U mg/kg 1.1 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO03 AC1003 I5-Sep-00 0 0.5 Dichlorobenzidine, 3,3'- 91-94-1 0.92 U U mg/kg 0.92 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dichlorobenzidine, 3.3'- 91-94-1 0.89 U U mg/kg 0.89 SEMIVOLATILES SD N N 9A69G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dichlorobenzidine, 3,3'- 91-94-1 1.1 U U mg/kg 1 .1 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Dichlorophenol, 2,4- 120-83-2 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dichlorophenol, 2,4- 120-83-2 0.55 U U mg/kg 0.55 SEMIVOLATILES SO N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dichlorophenol, 2,4- 120-83-2 0.46 U U mglkg 0.46 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dichlorophenol, 2,4- 120-83-2 0.45 U U mg1kg 0.45 SEMIVOLATILES SD N N 9A09G.601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dichlorophenol, 2,41- 120-83-2 0.54 U U mg/kg 0.54 SEMIVOLATILES SO N N 9AO9G601
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PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Diethyl phthalate 84-66-2 0.33 U U mglkg 0.33 SEMIVOLATILES SO N N 9A09G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Diethyl phthalate 84-66-2 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Diethyl phthalate 84-66-2 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Diethyl phthalate 84-66-2 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Diethyl phthalate 84-66-2 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Dimethyl phthalate 131-11-3 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dimethyl phthalate 131-11-3 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dimethyl phthalate 131-11-3 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dimethyl phthalate 131-11-3 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dimethyl phthalate 131-11-3 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Dimethylphenol . 2,4- 105-67-9 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dimethylphenol, 2,4- 105-67-9 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dimethylphenol, 2,4- 105-67-9 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dimethylphenol, 2,4- 105-67-9 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dimethylphenol, 2,4- 105-67-9 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Di-n-butyl phthalate 84-74-2 0.33 U U mglkg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Di-n-butyl phthalate 84-74-2 0.55 U U mg/kg 0.55 SEMIVOLATILES SO N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Di-n-butyl phthalate 84-74-2 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Di-n-butyl phthalate 84-74-2 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Di-n-butyl phthalate 84-74-2 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Dinitro-2-methylphenol, 4.6- 534-52-1 1.6 U U mg/kg 1 .6 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dinitro-2-methylphenol, 4.6- 534-52-1 2.8 U U mg/kg 2.8 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dinitro-2-methylphenol, 4,6- 534-52-1 2.3 U U mg/kg 2.3 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dinitro-2-methylphenol, 4.6- 534-52-1 2.2 U U mglkg 2.2 SEMIVOLATILES SD N N 9AOQG601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dinitro-2-methylphenol, 4.6- 534-52-1 2.7 U U mg/kg 27 SEMIVOLATILES SO N N 9AO9G601

PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Dinitrophenal, 2,4- 51-28-5 1 .6 U U mglkg 1~6 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dinitrophenol, 2.4- 51-28-5 2.8 U U mg/kg 2.8 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dinitrophenol, 2,4- 51-28-5 2.3 U U mg/kg 2.3 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dinitrophenol, 2,4- 51-28-5 2.2 U U mg/kg 2.2 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dinitrophenol, 2,4- 51-28-5 2.7 U U mg/kg 2.7 SEMIVOLATfLES SD N N 9AO9G601

PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Dinitrotoluene, 2,4- 121-14-2 0.33 U U mglkg 0.33 SEMIVOLATILES SD N N gA09G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dinitrotoluene, 2,4- 121-14-2 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dinitrotoluene, 2,4- 121-14-2 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dinitrotoluene, 2,4- 121-14-2 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dinitrotoluene, 2,4- 121-14-2 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Dinitrotoluene, 2,6- 606-20-2 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Dinitrotoluene, 2,6- 606-20-2 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Dinitrotoluene, 2,6- 606-20-2 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Dinitrotoluene, 2,6- 606-20-2 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Dinitrotoluene, 2,6- 606-20-2 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Di-n-octyl phthalate 117-84-0 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Di-n-octyl phthalate 117-84-0 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Di-n-octyl phthalate 117-84-0 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Di-n-oclyl phthalate 117-84-0 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Di-n-octyl phthalate 117-84-0 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO01 AC1001 15-Sep-00 0. 0 Fluoranthene 20644-0 0.14 J i mg/kg 0.33 SEMIVOLATILES SD N
N

Y
N

9AO9G601
9A09G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Fluoranthene 20644-0 0.55 U U mg/kg 0.55 SEMIVOLATILES SD
D N N 9AO9G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Fluoranthene 20644-0 0.46 U U mg/kg 0.46 SEMIVOLATILES
S

S
SD N N 9AO9G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Fluoranthene 20644-0 0.45 U U mg/k-g 0.45 SEMIVOLATILE
S SD N N 9AO9G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Fluoranthene 20644-0 0.54 U U mglkg 0.54 SEMIVOLATILE
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PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Fluorene 86-73-7 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N

-
9A09G601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Fluorene 86-73-7 0.55 U U mg/kg 0.55 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Fluorene 86-73-7 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Fluorene 86-73-7 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Fluorene 86-73-7 0.54 U U mg/kg 0.54 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Hexachlorobenzene 118-74-1 0.33 U U mgtkg 0.33 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Hexachlorobenzene 118-74-1 0.55 U U mg/kg 0.55 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Hexachlorobenzene 118-74-1 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Hexachlorobenzene 118-74-1 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Hexachlorobenzene 118-74-1 0.54 U U mg/kg 0.54 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Hexachlorobutadiene 87-68-3 0.33 U U mg/kg 0.33 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Hexachlorobutadlene 87-68-3 0.55 U U mglkg 0.55 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Hexachlorobutadiene 87-68-3 0.46 U U mg/kg 0.46 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Hexachlorobutadiene 87-68-3 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Hexachlorobutadiene 87-68-3 0.54 U U mg/kg 0.54 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Hexachlorocyclopentacliene 77-47-4 0.33 U U mg/kg 0.33 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Hexachlorocyclopentadiene 77-47-4 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Hexachlorocyclopentadiene 77-47-4 0.46 U U mg/kg 0.46 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Hexachlorocyclopentadiene 77-47-4 0.45 U U mgtkg 0.45 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0,5 Hexachlorocyclopentadiene 77-47-4 0.54 U U mg/kg 0.54 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Hexachloroethane 67-72-1 0.33 U U mg/kg 0.33 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Hexachloroethane 67-72-1 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Hexachloroellhane 67-72-1 0.46 U U mg/kg 0.46 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Hexachloroethane 67-72-1 0.45 U U mg/kg 0.45 SEMIVOLATILIES SID N N 9A09G6011
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Hexachloroethane 67-72-1 0.54 U U mg/kg 0.54 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 lndeno(1,2,3-cd)pyrene 193-39-5 0.33 U U mgtkg 0.33 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Indeno(1,2,3-ed)pyrene 193-39-5 0.55 U U mg/kg 0.55 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 lndeno(1,2,3-cd)pyrene 193-39-5 0.46 U U mg/kg 0.46 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 lndeno(1,2,3-cd)pyrene 193-39-5 0.45 U U mg/kg 0.45 SEMIVOLATILES SID N N 9A09G6011
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Indeno(1,2,3-cd)pyrene 193-39-5 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Iron 7439-89-6 15500 mg/kg 4.1 METALS SID N Y 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Iron 7439-89-6 13700 mgtkg 2.9 METALS SID N y 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Iron 7439-89-6 19800 mglkg 2.7 METALS SID N Y 9A09G601
PRRP PRWP-SDO04 AC 1 004 15-Sep-00 0 0.5 Iron 7439-89-6 15800 mg/kg 2.4 METALS SID N Y 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Iron 7439-89-6 18100 mg/kg 3 METALS SD N Y 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Isophorone 78-59-1 0.33 U U mg/kg 0.33 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Isophorone 78-59-1 0.55 U U mg/kg 0.55 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Isophorone 78-59-1 0.46 U U mg/kg 0.46 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Isophorone 78-59-1 0.45 U U mg/kg 0,45 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO05 AC1005 1 5-Sep-00 0 0.5 Isophorone 78-59-1 0.54 U U mg/kg 0.54 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Lead 7439-92-1 9.8 1 mg/kg 0.46 METALS SID N Y 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Lead 7439-92-1 9.4 1 mg/kg 0.33 METALS SID N Y 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Lead 7439-92-1 9.5 1 mg/kg 0.3 METALS SID N Y 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Lead 7439-92-1 7.2 1 mg/kg 0.26 METALS SD N Y 9AOQG601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Lead 7439-92-1 9 1 mg/kg 0.34 METALS SID N Y 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Magnesium 7439-95-4 11200 mglkg 12 .7 METALS SID N Y 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Magnesium 7439-95-4 9140 mg/kg g.i METALS SID N Y 9A09G6011
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Magnesium 7439-95-4 15900 mgtkg 8.4 METALS SD N Y 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Magnesium 7439-95-4 12400 mg/kg 7.4 METALS SID N Y 9AO9G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Magnesium 7439-95-4 6920 mg/kg 9.5 METALS SID N Y 9AO9G601
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PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Manganese 7439-96-5 491 mglkg 0.25 METALS SID N Y 9A09G6011
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Manganese 7439-96-5 310 mg/kg 018 METALS SID N Y 9A09G60

1

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Manganese 7439-96-5 461 mg/kg 0.16 METALS SD N Y 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Manganese 7439-96-5 361 mg/kg 0.14 METALS SD N Y 9A09G601
PRRP PRWP-SO005 AC1005 15-Sep-00 0 0.5 Manganese 7439-96-5 1050 mgtkg 0.18 METALS SID N Y 9A09G601lPRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Methylnaphthalene, 2- 91-57-6 0.33 U U mg/kg 0.33 SEMIVOLATILES SID N N 9A09G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Methyinaphthalene, 2- 91-57-6 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Methyinaphthalene, 2- 91-57-6 0.46 U L! mg/kg 0.46 SEMIVOLATILES SD N N 9A09G6011PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Methyinaphthalene, 2- 91-57-6 0.45 U U mglkg 0.45 SEMIVOLATILES SID N N 9AO9G601PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Methylnaphthalene, 2- 91-57-6 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Methylphenol, 2- 95-48-7 0.33 U U mg/kg 0.33 SEMIVOLATILES SID N N 9AO9G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Methylphenol, 2- 95-48-7 0.55 U U mg/kg 0.55 SEMIVOLATILES SID N N 9AO9G601PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Methylphenol, 2- 95-48-7 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Methylphenal, 2- 95-48-7 0.45 U U mg/kg 0.45 SEMIVOLATILES SID N N 9A09G60

I

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Methylphenol, 2- 95-48-7 0.54 U U mglkg 0.54 SEMIVOLATILES SID N N 9A09G601PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Methylphenol, 4- 10644-5 0.33 U U mg/kg 0.33 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Methylphenol, 4- 10644-5 0.55 U U mg/kg 0 55 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Methylphenol, 4- 106-44-5 0.46 U U mg/kg 0,46 SEMIVOLATILES SD N N 9AO9G60

1

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Methylphenol, 4- 106-44-5 0.45 U U mglkg 0.45 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Methyphenol, 4- 10644-5 0.54 U U mg/kg 0.54 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Naphthalene 91-20-3 0.33 U U mg/kg 0.33 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Naphthalene 91-20-3 0.55 U U mg/kg 0.55 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Naphthalene 91-20-3 0.46 U U mglkg 0.46 SEMIVOLATILES SID N N 9AO9G60

I

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Naphthalene 91-20-3 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Naphthalene 91-20-3 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9A09G6011
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Nickel 7440-02-0 16 .2 1 mg/kg 0.28 METALS SID N Y 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Nickel 7440-02-0 15 .1 1 mg/kg 0.2 METALS SID N Y 9A09G6011
PRRP PRWP-SO003 AC1003 15-Sep-00 0 0.5 Nickel 7440-02-0 22 .9 1 mg/kg 018 METALS SD N Y 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Nickel 7440-02-0 17 .1 1 mg/kg 0.16 METALS SD N Y 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Nickel 7440-02-0 16 .6 1 mg/kg 0.21 METALS SID N Y 9AO9G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Nitroaniline, 2- 88-744 1 .6 U U mg/kg 1 .6 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Nitroaniline, 2- 88-744 2.8 U U mg/kg 2.8 SEMIVOLATILES SID N N gA09G661
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Nitroaniline, 2- 88-744 2.3 U U mglkg 2.3 SEMIVOLATILES SID N N 9A09(3601
PRRP PRWP-SDO04 AC1004 115-Sep-00 0 0.5 Nitroaniline, 2- 88-744 2.2 U U mg/kg 2.2 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Nitroaniline, 2- 88-744 2.7 U U mg/kg 2.7 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO01 AC11001 15-Sep-00 0 0 Nitroaniline, 3- 99-09-2 1.6 U U mg/kg 1 .6 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Nitroaniline, 3- 99-09-2 2.8 U U mg/kg 2.8 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Nitroaniline, 3- 99-09-2 2.3 U U mg/kg 2.3 SEMIVOLATILES SD N N 9A09G6011
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Nitroaniline, 3- 9M9-2 2.2 U U mg/kg 2.2 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Nitroaniline, 3- 99-09-2 2.7 U U mg/kg 2.7 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Nitroaniline, 4- 100-01-6 1 .6 U U mg/kg 1 .6 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SO002 AC1002 115-Sep-00 0 0.5 Nilroaniline, 4- 100-01-6 2.8 U U mg/kg 2.8 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Nitroaniline, 4- 100-01-6 2.3 U U mg/kg 2.3 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Nitroaniline, 4- 100-01-6 2.2 U U mg/kg 2.2 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Nitroaniline, 4- 100-01-6 2.7 U U mg1kg 2.7 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Nitrobenzene 98-95-3 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Nitrobenzene 98-95-3 0.55 U U mg/kg 0.55 SEMWOLATILES SID N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Nitrobenzene 98-95-3 0.46 U U mg/kg 0.46 SEMIVOLATILES SID N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Nitrobenzene 98-95-3 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Nitrobenzene 98-95-3 0.54 U L! mg/kg 0.54 SEMIVOLATILES SID N N 9A09G601
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PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Nitrophenol, 2- 88-75-5 0.33 U U mglkg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Nitrophenol, 2- 88-75-5 0.55 U U mglkg 0.55 SEMIVOLATILES SD N N 9AOgG601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Nitrophenol, 2- 88-75-5 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Nitrophenol, 2- 88-75-5 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Nitrophenol, 2- 88-75-5 0.54 U U mglkg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Nitrophenol, 4- 100-02-7 1 .6 U U mg/kg 1 .6 SEMIVOLATILES SD N N 9A09G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Nitrophenol, 4- 100-02-7 2.8 U U mg/kg 2.8 SEMIVOLATILES SD N N 9AO9G601PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Nitrophenol, 4- 100-02-7 2.3 U U mg/kg 2.3 SEMIVOLATILES SD N N 9A09G601PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Nitrophenol, 4- 100-02-7 2.2 U U mg/kg 2.2 SEMIVOLATILES SID N N 9AO9G601PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Nitrophenol, 4- 100-02-7 2.7 U U mg/kg 2.7 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 n-Nitroso-di-n-propylamine 621-64-7 0.33 U U mg/kg 0-33 SEMIVOLATILES SD N N 9A09G601PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 n-Nitroso-di-n-propylamine 621-64-7 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 n-Nitroso-di-n-propylamine 621-64-7 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 n-Nitroso-di-n-propylamine 621-64-7 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 n-Nitroso-di-n-propylamine 621-64-7 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 n-Nitrosodiphenylamine 86-30-6 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9A09G6011
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 n-Nitrosodiphenylamine 86-30-6 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 n-Nitrosodiphenylamine 86-30-6 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 n-Nitrosodiphenylamine 86-30-6 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 n-Nitrosodiphenylamine 86-30-6 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Pentachlorophenol 87-86-5 1.6 U U mg/kg 1 .6 SEMIVOLATILES SD N N gA09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Pentachlorophenol 87-86-5 2.8 U U mg/kg 2.8 SEMIVOLATILES SD N N 9A09G6011
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Pentachlorophenol 87-86-5 2.3 U U mg/kg 2.3 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Pentachlorophenol 87-86-5 2.2 U U mg/kg 2.2 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Pentachlorophenol 87-86-5 2.7 U U mg/kg 2.7 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Phenanthrene 85-01-8 0.096 J i mg/kg 0.33 SEMIVOLATILES SID N Y 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Phenanthrene 85-01-8 0.55 U U mg1kg 0.55 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Phenanthrene 85-01-8 0.46 U U mg/kg 0.46 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Phenanthrene 85-01-8 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Phenanthrene 85-01-8 0.54 U U mglkg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Phenol 108-95-2 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Phenol 108-95-2 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SO003 AC1003 15-Sep-00 0 0.5 Phenol 108-95-2 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Phenol 108-95-2 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G6011
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Phenol 108-95-2 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Phosphorous 7723-14-0 138 mg1kg 9.4 GEN CHEMISTRY SD N Y 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Phosphorous 7723-14-0 7.3 U U mg1kg 7.3 GEN CHEMISTRY SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Phosphorous 7723-14-0 4.9 U U mg/kg 4.9 GEN CHEMISTRY SD N N 9AO9G601
PRRP PRWP-SO004 AC1004 15-Sep-00 0 0.5 Phosphorous 7723-14-0 3.7 U U mg/kg 3.7 GEN CHEMISTRY SD N N 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Phosphorous 7723-14-0 87 .4 mg/kg 4.7 GENCHEMISTRY SD N Y 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Potassium 2023695 1530 B mg/kg 16 METALS SD N Y 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Potassium 2023695 1170 B mg/kg 11A METALS SD N Y 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Potassium 2023695 2480 1 mgtkg 10 .5 METALS SD N Y gAQ9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Potassium 2023695 1650 1 mg/kg 9.2 METALS SD N Y 9A09G6011
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Potassium 2023695 1520 B mg/kg 11 .9 METALS SD N Y 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Pyrene 129-00-0 0.19 1 1 mg/kg 0.33 SEMIVOLATILES SD N Y 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Pyrene 129-00-0 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Pyrene 129-00-0 0.46 U U mg/kg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Pyrene 129-00-0 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Pyrene 129-00-0 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9A09G601
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PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Sodium 7440-23-5 158 mglkg 48 METALS SO, N Y 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Sodium 7440-23-5 113 mglkg 34 .3 METALS SD N Y 9A09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Sodium 7440-23-5 174 mg/kg 31 .4 METALS SD N Y gAOgG601
PRRP PRWP-SDO04 AC1004 i5-Sep-00 0 0.5 Sodium 7440-23-5 138 mg/kg 27 .7 METALS SD N Y 9AO9G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Sodium 7440-23-5 118 mglkg 35.8 METALS SO, N Y 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Total organic carbon 10-35-5 24800 mg/kg 1980 GEN CHEMISTRY SO N Y 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Total organic carbon 10-35-5 25900 mg/kg 2780 GEN CHEMISTRY SD N Y 9AO9G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Total organic carbon 10-35-5 9040 mg/kg 2600 GEN CHEMISTRY SD N Y 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Total organic carbon 10-35-5 5190 mg/kg 2000 GEN CHEMISTRY SD N Y 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Total organic carbon 10-35-5 10400 mg/kg 1000 GEN CHEMISTRY SO N Y 9A09G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Trichlorobenzene, 1.2,4- 120-82-1 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Trichlorobenzene, 1,2,4- 120-82-1 0.55 U U mg/kg 0.55 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SO003 AC1003 15-Sep-00 0 0,5 Trichlorobenzene, 1,2,4- 120-82-1 0.46 U U mg/kg 0,46 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Trichlorobenzene, 1,2,4- 120-82-1 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Trichlorobenzene, 1,2,4- 120-82-1 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Trichlorophenol, 2,4,5- 95-95A 1.6 U U mgtkg 1 .6 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Trichlorophenol, 2,4,5- 95-95-4 2.8 U U mglkg 2.8 SEMIVOLATILES SID N N gA09G601
PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Trichlorophenol, 2,4,5- 95-95-4 2.3 U U mglkg 2.3 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Trichlorophenol, 2,4,5- 95-954 2.2 U U mg/kg 2.2 SEMIVOLATILES SID N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Trichforophenol, 2,4,5- 95-954 2.7 U U mg/kg 2.7 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO01 AC1001 15-Sep-00 0 0 Trichlorophenol, 2,4,6- 88-06-2 0.33 U U mg/kg 0.33 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Trichlorophenol, 2,4,6- 88-06-2 0.55 U U mg/kg 0.55 SEMIVOLATILES SD N N 9A09G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Trichlorophenol, 2,4,6- 88-06-2 0.46 U U mgtkg 0.46 SEMIVOLATILES SD N N 9AO9G601
PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Trichlorophenol, 2,4,6- 88-06-2 0.45 U U mg/kg 0.45 SEMIVOLATILES SD N N 9A09G601
PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Trichlorophenol, 2,4,6- 88-06-2 0.54 U U mg/kg 0.54 SEMIVOLATILES SD N N 9AO9G601

PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Vanadium 7440-62-2 19 .3 B mg/kg 0.37 METALS SD N Y 9A09G601
PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Vanadium 7440-62-2 16 .5 B mglkg 0.26 METALS SD N Y 9AO9G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Vanadium 7440-62-2 23 .5 B mg/kg 0.24 METALS SD N Y 9AO9G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Vanadium 7440-62-2 19 .9 B mg/kg 0.21 METALS SD N Y 9AO9G601

PRRP PRWP-SDO05 AC1005 15-Sep-00 0 0.5 Vanadium 7440-62-2 22 .3 B mg1kg 0.27 METALS SD N Y 9AO9G601

PRRP PRWP-SD001 AC1001 15-Sep-00 0 0 Zinc 7440-66-6 130 mg/kg 0.11 METALS SD N Y 9AOQG601

PRRP PRWP-SDO02 AC1002 15-Sep-00 0 0.5 Zinc 7440-66-6 135 mgtkg 0.08 METALS SD N Y 9A09G601

PRRP PRWP-SDO03 AC1003 15-Sep-00 0 0.5 Zinc 7440-66-6 47 .8 mg/kg 0.07 METALS SD N Y 9A09G601

PRRP PRWP-SDO04 AC1004 15-Sep-00 0 0.5 Zinc 7440-66-6 36 .2 mg/kg 0.06 METALS SO, N Y 9AO9G601

PRRP PRWP-SDO05 AC1005 1 5-Sep-00 0 0.5 Zinc 7440-66-6 50 .5 mg/kg 0.08 METALS SD N Y 9A09G601

PRRP PRWP-SO001 AC0001 1 5-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0,2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609

PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Amino-2.6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609

PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609

PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609

PRRP PRWP-SO005 AC0005 1 5-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609

PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Amino-2,6-dinitrotoluene, 4- 19406-51-0 0.2 U U mg1kg 0.2 NITROAROMATICS SO N N 9A09G609

PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.2 U U mg/kg 0.099 NITROAROMATICS SO N N 9AO9G609

PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Amino4.6-dinitrotoluene, 2- 35572-78-2 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9A09G609

PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9A69G609

PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G609

PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 Amino-4,6-dinitrotoluene . 2- 35572-78-2 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G609

PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Amino-4,6-dinitrotoluene, 2- 35572-78-2 0.2 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G609

PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.099 U U mg/kg 0.099 NITROAROMATICS SO N N 9A09G609

PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9AO9G609

PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9A09G609
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SAMPLE
GROUP_ LOCATION_ SAMPLE- SAMPLE- START

F
END- LAB- VAL- TEST SAMPLEDETECT

-
USER DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS
--

LIMIT GROUP TYPE- FILTERED DETECT GROUP
PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N

-
9AO9G609

PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Dinitrobenzene, 1,3- 99-65-0 0.1 U U mglkg 0.1 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 1 .2 mg/kg 0.2 NITROAROMATICS SO N Y 9A09G609
PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.2 U U mg/kg 0,2 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO004 AC0004 I5-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G609PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G609PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Dinitrotoluene, 2,4- 121-14-2 0.68 mglkg 0.2 NITROAROMATICS SO N Y 9AO9G609PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Dinitrotoluene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Dinitrotoluene. 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Dinitrotoluene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Dinitrotofuene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 Dinitrotoluene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Dinilrotoluene, 2,6- 606-20-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 HMX 2691-41-0 0.25 U U mg/kg 0.25 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 HMX 2691-41-0 0.24 U U mg/kg 0.24 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 HMX 2691-41-0 0.25 U U mg/kg 0.25 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 HMX 269141-0 0.25 U U mg/kg 0.25 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 HMX 269141-0 0.25 U U mgtkg 0.25 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 HMX 269141-0 0.25 U U mg/kg 0.25 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Nitrobenzene 98-95-3 0.099 U U mg/kg 0.099 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Nitrobenzene 98-95-3 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Nitrobenzene 98-95-3 0.098 U U mgtkg 0.098 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Nitrobenzene 98-95-3 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 Nitrobenzene 98-95-3 0.1 U U mg1kg 0.1 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Nitrobenzene 98-95-3 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mglkg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Nitrotoluene, 2- 88-72-2 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Nitrotoluene, 3- 9MB-1 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U fng/kg 0.2 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Nitrotoluene, 3- 99-08-1 0.2 U U mg1kg 0.2 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.49 U U mglkg 0.49 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.49 U U mg/kg 0.49 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0,5 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Nitrotoluene, 4- 99-99-0 0.5 U U mg/kg 0.5 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 RDX 121-824 0.099 U U mg/kg 0.099 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO002 ACCO02 15-Sep-00 0 1 RDX 121-82-4 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 RDX 121-824 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9A09G609
PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 RDX 121-82-4 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G609
PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 RDX 121-824 0.1 U U mglkg 0.1 NITROAROMATICS SO N N 9A09G609
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SAMPLEGROUP LOCATION_ SAMPLE- SAMPLE- START
F
END_ LAB_ VAL- DETECT USER TEST SAMPLE DELIVER-YNAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS

- -
LIMIT GROUP TYPE- FILTERED DETECT GROUP

PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 RDX 121-824 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N
-
9AO9G609PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Tetryl 47945-8 0.099 U U mg/kg 0.099 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Tetryl 47945-8 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9AO9(3609PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Tetryl 479-45-8 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Te"I 479-45-8 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G609PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 Tetryl 4794" 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Tetryl 47945-8 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-35-4 0.099 U U mg/kg 0.099 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-35-4 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-354 0.098 U U mg/kg 0.098 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-354 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO005 AC0005 15-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-35-4 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G609PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Trinitrobenzene, 1,3,5- 99-35-4 0.1 U U mg/kg 0.1 NITROAROMATICS SO N N 9A09G609PRRP PRWP-SO001 AC0001 15-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO002 AC0002 15-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.2 U U mglkg 0.2 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO003 AC0003 15-Sep-00 0 1 Trinilrotoluene, 2,4,6- 118-96-7 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SO004 AC0004 15-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9A09G609PRRP PRWP-50005 AC0005 15-Sep-00 0 1 Trinitrotoluene, 2.4,6- 118-96-7 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N QA09G609PRRP PRWP-SO001 AC0006 15-Sep-00 0 1 Trinitrotoluene, 2,4,6- 118-96-7 0.2 U U mg/kg 0.2 NITROAROMATICS SO N N 9AO9G609PRRP PRWP-SWO04 AC2004 14-Sep-00 Aluminum 7429-90-5 712 ug/L 72 .7 METALS Sw N Y 9A09G6011PRRP PRWP-SWO06 AC2006 14-Sep-00 Aluminum 7429-90-5 72.7 U U ug/L 72 .7 METALS Sw N N 9A09G6011PRRP PRWP-SWO07 AC2007 14-Sep-00 Aluminum 7429-90-5 137 ug/L 72.7 METALS Sw N Y 9AO9G601PRRP PRWP-SW008 AC2008 14-Sep-00 Aluminum 7429-90-5 237 ug/L 72.7 METALS Sw N Y 9A09G601

PRRP PRWP-SWO09 AC2009 14-Sep-00 Aluminum 7429-90-5 72 .7 U U ug/L 72 .7 METALS Sw N N 9AO9G601
PRRP PRWP-SW610 AC2010 14-Sep-00 Aluminum 7429-90-5 494 ug/L 72 .7 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9AO9G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5,5 METALS SW N N 9AO9G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9A09G601
PRRP PRWP-SWO08 AC2008 14-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS SW N N 9AO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Antimony 7440-36-0 5.5 U U uglL 5.5 METALS Sw N N 9A09G6011
PRRP PRWP-SWO10 AC2010 14-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9AO9G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9A09G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS SW N N 9AO9G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9A09G6011
PRRP PRWP-SWO08 AC2008 14-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9AO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9AO9G601
PRRP PRWP-SWO10 AC2010 14-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9A09G6011
PRRP PRWP-SWO04 AC2004 14-Sep-00 Barium 7440-39-3 88 .6 ug/L 0.3 METALS SW N Y 9AO9G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Barium 7440-39-3 74.1 ug/L 0.3 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Barium 7440-39-3 82.5 ug/L 0.3 METALS Sw N Y 9A09G6011
PRRP PRWP-SWO08 AC2008 14-Sep-00 Barium 7440-39-3 86 .9 ug/L 0.3 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Barium 7440-39-3 83 .1 ug/L 0.3 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO10 AC2010 14-Sep-00 Barium 7440-39-3 89 .7 ug/L 0.3 METALS Sw N Y 9A09G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Calcium 7440-70-2 109000 ug/L 71 .9 METALS Sw N Y 9A09G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Calcium 7440-70-2 107000 ug/L 71 .9 METALS Sw N Y 9A09G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Calcium 7440-70-2 118000 ug/L 71 .9 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO08 AC2008 14-Sep-00 Calcium 7440-70-2 117000 ug/L 71 .9 METALS Sw N Y '9AO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Calcium 7440-70-2 118000 ug/L 71 .9 METALS Sw N Y 9A09G6011
PRRP PRWP-SWO10 AC2010 14-Sep-00 Calcium 7440-70-2 113000 ug/L 71 .9 METALS SW N Y gA09G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Chromium 7440-47-3 1 .2 ug/L 0.8 METALS Sw N Y 9AO9G601
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DELIVERYNAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT GROUP

PRRP PRWP-SWO06 AC2006 14-Sep-00 Chromium 7440-47-3 1 .1 ug/L 0.8 METALS Sw N Y
-

9A09G6011
PRRP PRWP-SWO07 AC2007 14-Sep-00 Chromium 7440-47-3 0.8 ug/L 0.8 METALS Sw N Y 9A09G6011PRRP PRWP-SW008 AC2008 14-Sep-00 Chromium 744047-3 0.9 ug/L 0.8 METALS Sw N Y gA0gG601PRRP PRWP-SWO09 AC2009 14-Sep-00 Chromium 744047-3 1 .9 ug/L 0.8 METALS Sw N Y 9AOgG601PRRP PRWP-SW010 AC2010 14-Sep-00 Chromium 744047-3 0.9 ug/L 0.8 METALS Sw N Y 9AO9G601PRRP PRWP-SWO04 AC2004 14-Sep-00 Cobalt 7440484 1 .8 ug/L 1 .1 METALS Sw N Y 9A09G6011PRRP PRWP-SWO06 AC2006 14-Sep-00 Cobalt 7440-484 1 .1 U U ug/L 1 .1 METALS Sw N N 9A09G601PRRP PRWP-SWO07 AC2007 14-Sep-00 Cobalt 7440484 1 .1 U U ug/L 1 .1 METALS Sw N N 9A09G6011PRRP PRWP-SWO08 AC2008 14-Sep-00 Cobalt 7440484 1 .1 U U ug/L 1.1 METALS Sw N N 9AO9G601PRRP PRWP-SWO09 AC2009 14-Sep-00 Cobalt 744048-4 1 .1 U U ug/L 1.1 METALS Sw N N 9A09G601PRRP PRWP-SWO10 AC2010 14-Sep-00 Cobalt 7440484 1 .1 U U ug/L 1 .1 METALS Sw N N 9A09G601PRRP PRWP-SWO04 AC2004 14-Sep-00 Copper 7440-50-8 2.4 ug/L 1 .3 METALS SW N Y gAO9G601PRRP PRWP-SWO06 AC2006 14-Sep-00 Copper 7440-50-8 1 .8 ug/L 1 .3 METALS Sw N Y 9AO9G601PRRP PRWP-SWO07 AC2007 14-Sep-00 Copper 7440-50-8 1 .8 ug/L 1 .3 METALS Sw N Y 9AO9G601PRRP PRWP-SW008 AC2008 14-Sep-00 Copper 7440-50-8 1.8 ug/L 1 .3 METALS Sw N Y 9A09G601PRRP PRWP-SWO09 AC2009 14-Sep-00 Copper 7440-50-8 1 .3 U U ug/L 1 .3 METALS Sw N N 9A09G601PRRP PRWP-SWO10 AC2010 14-Sep-00 Copper 7440-50-8 7.4 ug/L 1 .3 METALS Sw N Y 9A09G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Iron 7439-89-6 1220 ug/L 23 .3 METALS Sw N Y 9AO9G601PRRP PRWP-SWO06 AC2006 14-Sep-00 Iron 7439-89-6 388 ug/L 23.3 METALS Sw N Y 9A09G601PRRP PRWP-SWO07 AC2007 14-Sep-00 Iran 7439-89-6 364 ug/L 23.3 METALS Sw N Y 9A09G6011
PRRP PRWP-SW008 AC2008 14-Sep-00 Iron 7439-89-6 608 ug/L 23 .3 METALS Sw N Y 9AO9G601PRRP PRWP-SWO09 AC2009 14-Sep-00 Iron 7439-89-6 314 ug/L 23 .3 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO10 AC2010 14-Sep-00 Iron 7439-89-6 1010 ug/L 23 .3 METALS Sw N Y 9A09G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9AO9G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N IN 9AO9G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS SW N N 9A09G601
PRRP PRWP-SWO08 AC2008 14-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9AO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9AO9G601
PRRP PRWP-SWO10 AC2010 14-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9AO9G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Magnesium 7439-95-4 26000 ug/L 72 .8 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Magnesium 7439-95-4 24400 ug/L 72 .8 METALS Sw N Y 9A09G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Magnesium 7439-95-4 27100 ug/L 72 .8 METALS Sw N Y 9AO9G601
PRRP PRW`P-SW008 AC2008 14-Sep-00 Magnesium 7439-954 27100 ug/L 72 .8 METALS SW N Y 9A09G6011
PRRP PRWP-SWO09 AC2009 14-Sep-00 Magnesium 7439-95-4 27300 ug/L 72 .8 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO10 AC2010 14-Sep-00 Magnesium 7439-95-4 26400 ug/L 72.8 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Manganese 7439-96-5 149 ug/L 1.4 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Manganese 7439-96-5 104 ug/L 1 .4 METALS SW N Y 9AO9G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Manganese 7439-96-5 106 ug/L 1.4 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO08 AC2008 14-Sep-00 Manganese 7439-96-5 148 ug/L 1.4 METALS Sw N Y gAO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Manganese 7439-96-5 101 ug/L 1 .4 METALS Sw N Y 9A09G6011
PRRP PRW`P-SW010 AC201 0 14-Sep-00 Manganese 7439-96-5 147 ug/L 1 .4 METALS SW N Y 9A09G6011
PRRP PRWP-SWO04 AC2004 14-Sep-00 Nickel 7440-02-0 1.7 ug/L 1 .6 METALS Sw N Y 9A09G6011
PRRP PRWP-SWO06 AC2006 14-Sep-00 Nickel 7440-02-0 1.6 U U ug/L 1 .6 METALS Sw N N 9A09G6011
PRRP PRWP-SWO07 AC2007 14-Sep-00 Nickel 7440-02-0 1.6 U U ug/L 1 .6 METALS Sw N N 9A69G6011
PRRP PRWP-SW008 AC2008 14-Sep-00 Nickel 7440-02-0 1,6 U U ug/L 1 .6 METALS Sw N N 9AO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Nickel 7440-02-0 1 .6 U U ug/L 1 .6 METALS Sw N N 9AO9G601
PRRP PRWP-SW010 AC2010 14-Sep-00 Nickel 7440-02-0 1 .6 U U ug/L 1 .6 METALS SW N N 9A09G6011
PRRP PRWP-SWO04 AC2004 14-Sep-00 Phosphorous 7723-14-0 0.051U U mg/L 0.05 GEN CHEMISTRY SW N N 9A09G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Phosphorous 7723-14-0 0.05 mg/L 0.05 GEN CHEMISTRY SW N Y 9A09G6011
PRRP PRWP-SWO07 AC2007 14-Sep-00 Phosphorous 7723-14-0 0.066 mg/L 0.05 GEN CHEMISTRY SW N Y 9AO9G601
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PRRP PRWP-SWO08 AC2008 14-Sep-00 Phosphorous 7723-14-0 0.12 mg/L 0.05 GENCHEMISTRY SW N Y 9AO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Phosphorous 7723-14-0 0.051 mg/L 0.05 GEN CHEMISTRY SW N y 9A09G601
PRRP PRWP-SWO10 AC2010 14-Sep-00 Phosphorous 7723-14-0 0.086 mg1L 0.05 GEN CHEMISTRY SW N Y 9AO9G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Potassium 2023695 2330 ug/L 91 .2 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Potassium 2023695 1870 ug/L 91 .2 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Potassium 2023695 2100 ug/L 91 .2 METALS Sw N Y gA09G601
PRRP PRWP-SWO08 AC2008 14-Sep-00 Potassium 2023695 2190 ug/L 91 .2 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Potassium 2023695 2110 ug/L 91 .2 METALS Sw N y 9AO9G601
PRRP PRWP-SWO10 AC2010 14-Sep-00 Potassium 2023695 2090 ug/L 91 .2 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Sodium 7440-23-5 9510 ug1L 274 METALS Sw N Y 9A09G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Sodium 7440-23-5 8950 ug/L 274 METALS Sw N Y 9A09G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Sodium 7440-23-5 9910 ug/L 274 METALS Sw N Y 9A09G601
PRRP PRWP-SWO08 AC2008 14-Sep-00 Sodium 7440-23-5 9790 ug/L 274 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Sodium 7440-23-5 9920 ug/L 274 METALS Sw N Y 9A09G601
PRRP PRWP-SWO10 AC2010 114-Sep-00 Sodium 7440-23-5 9620 ug/L 274 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Vanadium 7440-62-2 7.2 8 ug/L 2.1 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Vanadium 7440-62-2 3.6 B ug/L 2.1 METALS Sw N Y 9A09G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Vanadium 7440-62-2 4.1 B ug/L 2.1 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO08 AC2008 14-Sep-00 Vanadium 7440-62-2 5 B ug/L 2.1 METALS Sw N Y 9A09G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Vanadium 7440-62-2 4.4 B ug/L 2.1 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO10 AC2010 14-Sep-00 Vanadium 7440-62-2 4.3 B ug/L 2.1 METALS Sw N Y 9A09G601
PRRP PRWP-SWO04 AC2004 14-Sep-00 Zinc 7440-66-6 54 .3 1 ug/L 0.6 METALS Sw N Y 9A09G601
PRRP PRWP-SWO06 AC2006 14-Sep-00 Zinc 7440-66-6 14 1 ug/L 0.6 METALS Sw IN Y 9A09G601
PRRP PRWP-SWO07 AC2007 14-Sep-00 Zinc 7440-66-6 13 1 ug/L 0.6 METALS Sw IN Y 9A09G601
PRRP PRWP-SWO08 AC2008 14-Sep-00 Zinc 7440-66-6 15.2 1 ug/L 0.6 METALS Sw N Y 9AO9G601
PRRP PRWP-SWO09 AC2009 14-Sep-00 Zinc 7440-66-6 12 .1 1 ug/L 0.6 METALS Sw N Y 9A09G601
PRRP PRWP-SWO10 AC2010 14-Sep-00 Zinc 7440-66-6 14 1 ug/L 0.6 METALS Sw N Y 9AO9G601
BCG BCG-SDO01 AE1001 15-Sep-00 0 1 % Solids 38992 40 .9 Percent 0.1 GEN CHEMISTRY SID N Y 9AO9G602
BCG BCG-SDO02 AE1002 15-Sep-00 0 1 % Solids 38992 14 .8 Percent 0.1 GEN CHEMISTRY SID N Y 9A09G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 % Solids 38992 39 .5 Percent 0.1 GEN CHEMISTRY SID N Y 9AO9G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 % Solids 38992 63 .1 Percent 0.1 GEN CHEMISTRY SID N Y 9AO9G602
BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 % Solids 38992 60 .8 Percent 0.1 GEN CHEMISTRY SID N Y 9AO9G602
BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 % Solids 38992 71 Percent 0.1 GEN CHEMISTRY SID N Y 9A09G602
BCG BCG-SD001 AE1001 15-Sep-00 0 1 Aluminum 7429-90-5 6190 1 mg/kg 9.5 METALS SID N Y 9AO9G602
BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Aluminum 7429-90-5 11400 1 mg1kg 27 .3 METALS SID N Y 9AO9G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Aluminum 7429-90-5 10400 1 mg/kg 9.6 METALS SID N Y 9A09G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Aluminum 7429-90-5 4920 1 mglkg 7.1 METALS SID N Y 9AO9G602
BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Aluminum 7429-90-5 7680 1 mg/kg 6.4 METALS SD N Y 9AO9G602

BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Aluminum 7429-90-5 6260 1 mg/kg 6.4 METALS SID N Y 9AO9G602

BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Antimony 7440-36-0 0.72 U UJ mg/kg 0,72 METALS SID N N 9A09G602

BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Antimony 7440-36-0 2.1 U UJI mg/kg 2.1 METALS SID N IN 9AO9G602

BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Antimony 7440-3" 0.73 U UJI mg/kg 0.73 METALS SID IN N 9AO9G602

BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Antimony 7440-36-0 0.53 U UJI mg/kg 0.53 METALS SID N N 9AO9G602

BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Antimony 7440-36-0 0.48 U Ui mg/kg 0.48 METALS SID N N 9AO9G602

BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Antimony 7440-36-0 0.48 U Ui mg/kg 0.48 METALS SID N N 9A09G602

BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Arsenic 7440-38-2 7.4 1 mg/kg 0.57 METALS SID N Y 9A09G602

BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Arsenic 7440-38-2 3.4 1 mg/kg 1.7 METALS SID N Y 9AO9G602

BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Arsenic 7440-38-2 6.1 1 mglkg 0.58 METALS SID N Y 9AO9G602

BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Arsenic 7440-38-2 3.9 , J mg/kg 0.43 METALS SID N Y 9AO9G602

BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Arsenic 7440-38-2 5.2 1 mg/kg 0.39 METALS SID N Y 9A09G602
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BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Arsenic 7440-38-2 3.5 1 mg/kg 0.39 METALS SD N Y 9A09G602
BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Barium 7440-39-3 51 .5 1 mg/kg 0.04 METALS SD N Y 9AO9G602
BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Barium 7440-39-3 86 .2 1 mg1kg 0.11 METALS SD N Y 9AO9G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Barium 7440-39-3 58 .3 1 mg/kg 0.04 METALS SD N Y 9A09G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Barium 7440-39-3 40 1 mg/kg 0.03 METALS SD N Y 9AO9G602
BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Barium 7440-39-3 48 1 mg/kg 0.03 METALS SD N Y 9A09G602
BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Barium 7440-39-3 40 1 mg/kg 0.03 METALS SD N Y 9A09G602
BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Calcium 7440-70-2 34500 1 mg/kg 9.4 METALS SD N Y 9AO9G602
BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Calcium 7440-70-2 79100 1 mg/kg 27 METALS SD N Y 9A09G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Calcium 7440-70-2 47900 1 mg/kg 9.5 METALS SD N Y 9AO9G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Calcium 7440-70-2 10900 1 mg/kg 7 METALS SD N Y 9A09G602
BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Calcium 7440-70-2 9750 1 mg/kg 6.3 METALS SD N Y 9AO9G602
BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Calcium 7440-70-2 8190 1 mg/kg 6.3 METALS SID N y 9A09G602
BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Chromium 744047-3 13 .7 1 mg/kg 0.1 METALS SD N Y 9AO9G602
BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Chromium 744047-3 17,1 1 mg/kg 0.3 METALS SID N Y 9A09G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Chromium 7440-47-3 15 .5 1 mg/kg 0.11 METALS SD N Y 9A09G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Chromium 744047-3 7.4 1 mg/kg 0.08 METALS SD N Y 9AO9G602
BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Chromium 7440-47-3 10 .5 1 mg/kg 0.07 METALS SD N Y 9A09G602
BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Chromium 744047-3 8.7 1 mg/kg 0.07 METALS SD N Y 9A09G602
BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Cobalt 7440-48-4 6.6 1 mg/kg 0.14 METALS SD N Y 9AO9G602
BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Cobalt 744048-4 8.1 1 mglkg 0.41 METALS SO N Y 9A09G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Cobalt 7440484 9.5 1 mg/kg 0.15 METALS SD N Y 9AO9G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Cobalt 7440484 8.2 1 mg/kg 0.11 METALS SD N Y 9A09G602
BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Cobalt 7440484 9.3 1 mg/kg 0.1 METALS SD N Y 9AO9G602
BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Cobalt 744048-4 7.6 1 mg/kg 0.1 METALS SD N Y 9AO9G602
BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Copper 7440-50-8 16 .9 mg/kg 0.17 METALS SD N Y 9AO9G602
BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Copper 7440-50-8 21 mg/kg 0.49 METALS SD N Y 9AO9G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Copper 7440-50-8 20 .3 mg/kg 0.17 METALS SD N Y 9AO9G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Copper 7440-50-8 12 .1 mg/kg 0.13 METALS SD N Y 9A09G602
BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Copper 7440-50-8 13 .6 mg1kg 0.11 METALS SD N Y 9A09G602
BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Copper 7440-50-8 11 .6 mg/kg 0.11 METALS SD N Y 9AO9G602
BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Iron 7439-89-6 14100 1 mg/kg 3 METALS SD N Y 9A09G602
BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Iron 7439-89-6 20900 1 mg/kg 8.7 METALS SD N Y 9A09G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Iron 7439-89-6 19500 1 mg/kg 3.1 METALS SD N Y 9AO9G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 1 ron 7439-89-6 11400 1 mg/kg 2.3 METALS SD N Y 9AO9G602

BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Iron 7439-89-6 14700 1 mg/kg 2 METALS SD N Y 9AO9G602

BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Iron 7439-89-6 11700 1 mg/kg 2.1 METALS SD N Y 9AO9G602

BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Lead 7439-92-1 13 .1 1 mg/kg 0.34 METALS SID N Y 9A09G602

BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Lead 7439-92-1 - 18.9 1 mg/kg 0.98 METALS SD N Y 9AO9G602

BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Lead 7439-92-1 15 1 mg/kg 0.34 METALS so N Y 9AO9G602

BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Lead 7439-92-1 9.1 1 mg/kg 0.25 METALS SD N Y 9AO9G602

BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Lead 7439-92-1 12.2 1 mg/kg 0.23 METALS SD N Y 9AO9G602

BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Lead 7439-92-1 9.9 1 mg/kg 0.23 METALS SD N Y 9AO9G602

BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Magnesium 7439-95-4 10300 1 mg/kg 9.5 METALS SD N Y 9A69G602

BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Magnesium 7439-95-4 7940 1 mg/kg 27 .3 METALS SD N Y 9AO9G602

BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Magnesium 7439-954 8480 1 mg/kg 9.6 METALS SID N Y 9AO9G602

BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Magnesium 7439-95-4 2200 1 mg/kg 7.1 METALS SID N Y .9A09G602

BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Magnesium 7439-954 3070 1 mg/kg 6.4 METALS SID N Y 9AO9G602

BCG BCG-SO006 AE1006 15-Sep-00 0 0.5 Magnesium 7439-954 2340 1 mg/kg 6.4 METALS SID N Y 9A09G602

BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Manganese 7439-96-5 275 1 nng/kg 0.18 METALS SD N Y 9A09G602
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BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Manganese 7439-96-5 1330 1 mg/kg 0.53 METALS SID N Y 9A09G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Manganese 7439-96-5 575 1 mg/kg 0.19 METALS SID N Y 9AO9G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Manganese 7439-96-5 390 1 mglkg 0.14 METALS SD N Y 9A09G602
BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Manganese 7439-96-5 321 1 mg/kg 0.12 METALS SID N Y 9A09G602
BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Manganese 7439-96-5 279 1 mg/kg 0.12 METALS SD N Y 9A09G602
BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Nickel 7440-02-0 16 .2 1 mg/kg 0.21 METALS SID N Y 9A09G602
BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Nickel 7440-02-0 22 .5 1 mg/kg 0.6 METALS SD N Y 9A09G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Nickel 7440-02-0 23 1 mg/kg 0.21 METALS SID N Y 9AO9G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0,5 Nickel 7440-02-0 20 .2 1 mg/kg 0.16 METALS SID N Y 9AO9G602
BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Nickel 7440-02-0 21 .7 1 mg/kg 0.14 METALS SID N Y 9A09G602
BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Nickel 7440-02-0 17 .6 1 mg/kg 0.14 METALS SID N Y 9AO9G602
BCG BCG-SO001 AE1001 15-Sep-00 0 1 Phosphorous 7723-14-0 12 .1 U U mg/kg 12.1 GEN CHEMISTRY SD N N 9AO9G602
BCG BCG-SO002 AE1002 15-Sep-00 0 1 Phosphorous 7723-14-0 530 mg/kg 48 .9 GEN CHEMISTRY SD N Y 9AO9G602
BCG BCG-SO003 AE1003 15-Sep-00 0 1 Phosphorous 7723-14-0 7.3 U U mg/kg 7.3 GEN CHEMISTRY SID N N 9AO9G602
BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Phosphorous 7723-14-0 5.2 U U mg/kg 5.2 GEN CHEMISTRY SID N N 9A09G602
BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Phosphorous 7723-14-0 12 .3 mg/kg 7.3 GEN CHEMISTRY SID N Y 9AO9G602
BCG BCG-SO006 AE1006 15-Sep-00 0 0.5 Phosphorous 7723-14-0 5.5 U U mg/kg 5.5 GEN CHEMISTRY SID N N 9A09G602
BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Potassium 2023695 1210 1 mg/kg 11,9 METALS SID N Y 9AO9G602
BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Potassium 2023695 3240 1 mg/kg 34 .2 METALS SO N Y 9AO9G602
BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Potassium 2023695 2110 1 mg/kg 12 .1 METALS SID N Y 9A09G602

BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Potassium 2023695 916 1 mg/kg 8.9 METALS SID N Y 9A09G602

BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Potassium 2023695 1440 1 mg/kg 8 METALS SID N Y 9AO9G602
BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Potassium 2023695 1140 1 mg/kg 8 METALS SID N Y 9AO9G602

BCG BCG-SD001 AE1001 15-Sep-00 0 1 Sodium 7440-23-5 776 mg/kg 35 .6 METALS SID N Y 9A09G602
13CG BCG-SDO02 AE1002 15-Sep-00 0 1 Sodium 7440-23-5 1060 mg/kg 103 METALS SID N Y 9AO9G602

BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Sodium 7440-23-5 955 mg/kg 36 .3 METALS SD N Y 9A09G602

BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Sodium 7440-23-5 513 mg/kg 26 .6 METALS SD N Y 9AO9G602

BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Sodium 7440-23-5 744 mg/kg 24 .1 METALS SID N Y 9AO9G602

BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Sodium 7440-23-5 605 mg/kg 24 .1 METALS SID N Y 9A09G602

BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Vanadium 7440-62-2 18 .9 1 mg/kg 0.27 METALS SID N Y gA09G602

BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Vanadium 7440-62-2 26 .2 1 mg/kg 0.79 METALS SID N Y 9AOQG602

BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Vanadium 7440-62-2 26 .4 1 mglkg 0.28 METALS SID N Y 9AO9G602

BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Vanadium 7440-62-2 11 .2 1 mgtkg 0.2 METALS SID N Y 9AO9G602

BCG BCG-SDO05 AE1005 15-Sep-00 0 0,5 Vanadium 7440-62-2 17 1 mg/kg 0.18 METALS SID N Y 9A09G602

BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Vanadium 7440-62-2 14 .2 1 mg/kg 0.18 METALS SID N Y 9AO9G602

BCG BCG-SDO01 AE1001 15-Sep-00 0 1 Zinc 7440-66-6 96 1 mg/kg 0.08 METALS SID N Y 9AO9G602

BCG BCG-SDO02 AE1002 15-Sep-00 0 1 Zinc 7440-66-6 118 1 mg/kg 0.23 METALS SID N Y 9AO9G602

BCG BCG-SDO03 AE1003 15-Sep-00 0 1 Zinc 7440-66-6 66 1 mg/kg 0.08 METALS SID N Y 9A09G602

BCG BCG-SDO04 AE1004 15-Sep-00 0 0.5 Zinc 7440-66-6 45 .6 1 mglkg 0.06 METALS SID N Y 9A09G602

BCG BCG-SDO05 AE1005 15-Sep-00 0 0.5 Zinc 7440-66-6 56 .3 1 mg/kg 0,05 METALS SID N Y 9A09G6O2

BCG BCG-SDO06 AE1006 15-Sep-00 0 0.5 Zinc 7440-66-6 44 .3 1 mg/kg 0.05 METALS SO N Y 9A09G602

BCG BCG-SO001 AE0001 12-Sep-00 0 1 % Solids 38992 72 .4 Percent 0.1 GEN CHEMISTRY SO N Y 9A09G602

BCG BCG-SO002 AE0002 12-Sep-00 0 1 % Solids 38992 75 Percent 0.1 GEN CHEMISTRY SO N Y 9A09G602

BCG BCG-SO003 AE0003 12-Sep-00 0 1 % Solids 38992 66 .8 Percent 0,1 GEN CHEMISTRY SO N Y 9A09G602

BCG BCG-SO004 AE0004 12-Sep-00 0 1 % Solids 38992 80 .8 Percent 0.1 GEN CHEMISTRY SO N Y 9AO9G602

BCG BCG-SO005 AE0005 12-Sep-00 0 1 % Solids 38992 79 .7 Percent 0.1 GEN CHEMISTRY SO N Y 9AO9G602

BCG BCG-SO006 AE0006 12-Sep-00 0 1 % Solids 38992 80 .8 Percent 0.1 GEN CHEMISTRY SO N Y 9A09G602

BCG BCG-SO001 AE0001 12-Sep-00 0 1 Acenaphthene 83-32-9 0.11 U U mg/kg 0.11 SEMIVOLATILES SO N N 9AO9G602

BCG BCG-SO002 AE0002 12-Sep-00 0 1 Acenaphthene 83-32-9 0.11 U U mg/kg 0.11 SEMIVOLATILES SO N N
N

9A09G602
9A09G602

BCG BCG-SO003 AE0003 12-Sep-00 0 1 Acenaphthene 83-32-9 0.12 U U mg/kg 0.12 SEMIVOLATILES SO N
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BCG BCG-SO004 AE0004 12-Sep-00 0 1 Acenaphthene 83-32-9 0.1 U U mg/kg 0.1 SEMIVOLATILES SO N N
-
9AO9G602

BCG BCG-SO005 AE0005 12-Sep-00 0 1 Acenaphthene 83-32-9 0.1 U U mg/kg 0.1 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Acenaphthene 83-32-9 0.1 U U mg/kg 0.1 SEMIVOLATILES SO N IN 0A09G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Acenaphthylene 208-96-8 0.057 U U mg/kg 0.057 SEMIVOLATILES SO N N 9A09G602BCG BCG-SO002 AE0002 12-Sep-00 0 1 Acenaphthylene 208-96-8 0.054 U U mg/kg 0.054 SEMIVOLATILES SO N N gAO9G602BCG BCG-SO003 AE0003 12-Sep-00 0 1 Acenaphthylene 208-96-8 0.062 U U mg/kg 0.062 SEMIVOLATILES SO N N 9AO9G602BCG BCG-SO004 AE0004 12-Sep-00 0 1 Acenaphthylene 208-96-8 0.05 U U mg/kg 0.05 SEMIVOLATILES SO N N 9AO9G602BCG BCG-SO005 AE0005 12-Sep-00 0 1 Acenaphthylene 208-96-8 0.05 U U mg/kg 0.05 SEMIVOLATILES SO N N 9AO9G602BCG BCG-SO006 AE0006 12-Sep-00 0 1 Acenaphthylene 208-96-8 0.05 U U mg/kg 0.05 SEMIVOLATILES SO N N 9AO9G602BCG BCG-SO001 AE0001 12-Sep-00 0 1 Aluminum 7429-90-5 10600 1 mg/kg 5.7 METALS so N Y 9AO9G602BCG BCG-SO002 AE0002 12-Sep-00 0 1 Aluminum 7429-90-5 10400 1 mg/kg 5.3 METALS so N Y 9A09G602BCG BCG-SO003 AE0003 12-Sep-00 0 1 Aluminum 7429-90-5 7900 1 mg/kg 7.1 METALS so N Y 9A09G602BCG BCG-SO004 AE0004 12-Sep-00 0 1 Aluminum 7429-90-5 8280 1 mglkg 5.8 METALS so N Y 9A09G602BCG BCG-SO005 AE0005 12-Sep-00 0 1 Aluminum 7429-90-5 6970 1 mg/kg 5.9 METALS so N Y 9AO9G602BCG BCG-SO006 AE0006 112-Sep-00 0 1 Aluminum 7429-90-5 6330 1 mg/kg 5.9 METALS so N Y 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Anthracene 120-12-7 0.0023 U U mg/kg 0.0023 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Anthracene 120-12-7 0.00087 J i mgtkg 0.0022 SEMIVOLATILES 30 N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Anthracene 120-12-7 0.001 1 1 mg/kg 0.0025 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Anthracene 120-12-7 0.002 U U mg/kg 0.002 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Anthracene 120-12-7 0.002 U U mg/kg 0.002 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Anthracene 120-12-7 0.002 U U mg/kg 0.002 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Antimony 7440-36-0 0.43 U LIJ mg/kg 0.43 METALS so N N 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Antimony 7440-36-0 0.4 U LIJ mg/kg 0.4 METALS so N N 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Antimony 7440-36-0 0.53 U UJI mg/kg 0.53 METALS so N N 9A09G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Antimony 7440-36-0 0.44 U UJ mg/kg 0.44 METALS so N N 9AO9G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Antimony 7440-36-0 0.45 U U.1 mg/kg 0.45 METALS so N N 9A09G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Antimony 7440-36-0 0.45 U Uj mg/kg 0.45 METALS so N N 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Arsenic 7440-38-2 9.3 1 mg/kg 0.35 METALS so N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Arsenic 7440-38-2 4.5 1 mg/kg 0.32 METALS so N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Arsenic 7440-38-2 5.1 1 mg/kg 0.43 METALS so N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Arsenic 7440-38-2 2.3 1 mg/kg 0.35 METALS so N Y 9AO9G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Arsenic 7440-38-2 2.6 1 mg/kg 0.36 METALS so N Y 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Arsenic 7440-38-2 2 1 mg/kg 0.36 METALS so N Y 9A09G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Barium 7440-39-3 104 1 mg/kg 0.02 METALS so N Y 9A09G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Barium 7440-39-3 48 .8 1 mg1kg 0.02 METALS so N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Barium 7440-39-3 110 1 mg/kg 0.03 METALS so N Y 9AO9G602
BCG BCG-SO004 AE0004 112-Sep-00 0 1 Barium 7440-39-3 39 .2 1 mg/kg 0,02 METALS so N Y 9AO9G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Barium 7440-39-3 34 .4 1 mg/kg 0.02 METALS so N Y 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Barium 7440-39-3 44 .3 1 mg/kg 0.02 METALS so N Y 9A09G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Benzo(a)anthracene 56-55-3 0.0071 mgtkg 0.0057 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Benzo(a)anthracene 56-55-3 0.0059 mg/kg 0.0054 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Benzo(a)anthracene 56-55-3 0.01 mg/kg 0.0062 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Benzo(a)anthracene 56-55-3 0.005 U U mg/kg 0.005 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Benzo(a)anthracene 56-55-3 0.0049 J i mg/kg 0.005 SEMIVOLATILES SO N Y 9A69G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Benzo(a)anthracene 56-55-3 0.0048 J i mg/kg 0.005 SEMIVOLATILES SO N Y 9AO9G602
8CG BCG-SO001 AE0001 12-Sep-00 0 1 Benzo(a)pyrene 50-32-8 0.01 mg/kg 0.0057 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO002 AE0002 112-Sep-00 0 1 Benzo(a)pyrene 50-32-8 0.0087 mg1kg 0.0054 SEMIVOILATILES SO N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Benzo(a)pyrene 50-32-8 0.016 mglkg 0.0062 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Benzo(a)pyrene 50-32-8 0.0038 J J mg/kg 0.005 SEMIVOLATILES SO N Y 9AOQG602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Benzo(a)pyrene 50-32-8 0.0078 mg/kg 0.005 SEMIVOLATILES SO N Y 9AO9G602
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BCG BCG-SO006 AE0006 12-Sep-00 0 1 Benzo(a)pyrene 50-32-8 0.0078 mgtkg 0.005 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Benzo(b)fluoranthene 205-99-2 0.01 mg1kg 0.0023 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Benzo(b)fluoranthene 205-99-2 0.0081 mg/kg 0.0022 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Benzo(b)fluoranthene 205-99-2 0.0078 mg/kg 0.0025 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Benzo(b)fluoranthene 205-99-2 0.0036 mg/kg 0.002 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Benzo(b)fluoranihene 205-99-2 0.0078 mg/kg 0.002 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Benzo(b)fluoranthene 205-99-2 0.0074 mg/kg 0.002 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Benzo(ghi)perylene 191-24-2 0.0091 U U mg/kg 0.0091 SEMIVOLATILES so N N 9A09G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Benzo(ghi)perylene 191-24-2 0.0086 U U mg/kg 0.0086 SEMIVOLATILES so N N 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Benzo(ghi)perylene 191-24-2 0.0099 U U mg/kg 0.0099 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Benzo(ghi)perylene 191-24-2 0.008 U U mg1kg 0.008 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Benzo(ghi)perylene 191-24-2 0.0081 U U mg/kg 0.0081 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Benzo(ghi)perylene 191-24-2 0.0081 U U mg/kg 0.0081 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO001 AE0001 112-Sep-00 0 1 Benzo(k)fluoranthene 207-08-9 0.004 mgtkg 0.0023 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Benzo(k)fluoranthene 207-08-9 0.0038 mg/kg 0.0022 SEMIVOLATILES so N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Benzo(k)fluoranthene 207-08-9 0.0062 mg/kg 0.0025 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Benzo(k)fluoranthene 207-08-9 0.0018 1 1 mg/kg 0.002 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Benzo(k)fluoranthene 207-08-9 0.0035 mg/kg 0,002 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Benzo(k)fluoranthene 207-08-9 0.0038 mg/kg 0.002 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO0011 AE0001 12-Sep-00 0 1 Calcium 7440-70-2 5740 1 mg/kg 5.6 METALS so N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Calcium 7440-70-2 4550 1 mg/kg 5.3 METALS so N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Calcium 7440-70-2 5930 1 mg/kg 7 METALS so N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Calcium 7440-70-2 1350 1 mglkg 5.8 METALS so N Y 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Calcium 7440-70-2 2300 1 mg/kg 5.9 METALS so N Y 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Calcium 7440-70-2 2830 1 mg/kg 5.9 METALS so N Y 9A09G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Chromium 7440-47-3 14 .8 1 mg1kg 0 06 METALS so N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Chromium 7440A7-3 14 .2 1 mg/kg 0.06 METALS so N Y 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Chromium 744047-3 12 .1 1 mg/kg 0.08 METALS so N y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Chromium 7440-47-3 8.4 1 mg/kg 0.06 METALS so N Y 9AO9G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Chromium 7440-47-3 8.1 1 mglkg 0.07 METALS so N Y 9A09G602

BCG BCG-SO006 AE0006 12-Sep-00 0 1 Chromium 7440-47-3 6.3 1 mglkg 0.07 METALS so N Y 9A09G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Chrysene 218-01-9 0.01 mg/kg 0.0057 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Chrysene 218-01-9 0.009 mg/kg 0.0054 SEMIVOLATILES SO N Y 9AO9G602

BCG BCG-SO003 AE0003 12-Sep-00 0 1 Chrysene 218-01-9 0.012 mg/kg 0.0062 SEMIVOLATILES SO N Y 9AO9G602

BCG BCG-SO004 AE0004 12-Sep-00 0 1 Chrysene 218-01-9 0.0032 J i mg/kg 0.005 SEMIVOLATILES SO N Y 9AO9G602

BCG BCG-SO005 AE0005 12-Sep-00 0 1 Chrysene 218-01-9 0.0062 mg/kg 0.005 SEMIVOLATILES SO N Y 9AO9G602

BCG BCG-SO006 AE0006 12-Sep-00 0 1 Chrysene 218-01-9 0.0063 mg/kg 0.005 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Cobalt 7440-48-4 7.1 1 mg/kg 0.09 METALS so N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Cobalt 7440-48-4 4.3 1 mg/kg 0.08 METALS so N Y 9A09G602

BCG BCG-SO003 AE0003 12-Sep-00 0 1 Cobalt 7440-48-4 4.8 1 mg/kg 0.11 METALS so N Y 9A09G602

BCG BCG-SO004 AE0004 12-Sep-00 0 1 Cobalt 7440484 2.5 1 mglkg 0.09 METALS so N Y 9AO9G602

BCG BCG-SO005 AE0005 12-Sep-00 0 1 Cobalt 7440484 2.5 1 mg/kg 0.09 METALS so N Y 9AO9G602

8CG BCG-SO006 AE0006 12-Sep-00 0 1 Cobalt 744048-4 2.3 1 mg1kg 0.09 METALS so N Y 9A09G602

BCG BCG-SO0011 AE0001 12-Sep-00 0 1 Copper 7440-50-8 14 .2 mg/kg 0.1 METALS so N Y 9A09G602

BCG BCG-SO002 AE0002 12-Sep-00 0 1 Copper 7440-50-8 112.4 mg/kg 0.1 METALS so N Y 9A09G602

BCG BCG-SO003 AE0003 12-Sep-00 0 1 Copper 7440-50-8 10 .9 mg1kg 0.13 METALS so N Y 9A09G602

BCG BCG-SO004 AE0004 12-Sep-00 0 1 Copper 7440-50-8 4.7 B mg/kg 0.1 METALS so N Y gAO9G602

BCG BCG-SO005 AE0005 12-Sep-00 0 1 Copper 7440-50-8 5.5 B mg/kg 0.11 METALS so N Y 9AO9G602

BCG BCG-SO006 AE0006 12-Sep-00 0 1 Copper 7440-50-8 8.4 B mg1kg 0.11 METALS so N Y 9AO9G602

BCG BCG-SO001 AE0001 12-Sep-00 0 1 Dibenz(a,h)anthracene 53-70-3 0.023 U U mglkg 0.023 SEMIVOLATILES SO N N 9A09G602

C:\A-DATA\PLUMI3WEC0 PHASE 2\BERA\HH-RWPOO-2.XLS Page 37 of 42



Plum Brook Ordnance Works
Red Water Ponds
Data Summary

SAMPLE_
GROUP- LOCATION- SAMPLE_ SAMPLE_ START

-
END- LAB_ VAL DETECT_ USER_TEST_ SAMPLE DELIVERY

NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS LIMIT GROUP TYPE FILTERED DETECT GROUP
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Dibenz(a,h)anthracene 53-70-3 0.022 U U mg/kg 0.022 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Dibenz(a,h)anthracene 53-70-3 0.025 U U mg/kg 0.025 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Dibenz(a,h)anthracene 53-70-3 0.02 U U mglkg 0.02 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Dibenz(a,h)anthracene 53-70-3 0.02 U U mg/kg 0.02 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Dibenz(a,h)anthracene 53-70-3 0.02 U U mg/kg 0.02 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Fluoranthene 206-44-0 0.023 mg/kg 0.0042 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Fluoranthene 20644-0 0.021 mg/kg 0.0042 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Fluoranthene 206-44-0 0.032 mg/kg 0.0042 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Fluoranthene 206-44-0 0.0085 mg/kg 0.0042 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Fluoranthene 206-44-0 0.016 mg/kg 0.0042 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Fluoranthene 206-44-0 0.017 mg/kg 0.0042 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Fluorene 86-73-7 0.011 U U mg/kg 0.011 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Fluorene 86-73-7 0.011 U U mg/kg 0.011 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Fluorene 86-73-7 0.012 U U mg/kg 0.012 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Fluorene 86-73-7 0.01 U U mg/kg 0.01 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Fluorene 86-73-7 0.01 U U mg/kg 0.01 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Fluorene 86-73-7 0.01 U U mg/kg 0.01 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Indeno(1,2,3-cd)pyrene 193-39-5 0.0084 mglkg 0.0057 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 lndeno(1,2,3-ed)pyrene 193-39-5 0.0058 mg/kg 0.0054 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 lndeno(1,2,3-cd)pyrene 193-39-5 0.028 mg/kg 0.0062 SEMIVOLATILES so N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 lndeno(1,2,3-cd)pyrene 193-39-5 0.0022 J i mg/kg 0.005 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Indeno(1,2,3-cd)pyrene 193-39-5 0.0074 mglkg 0.005 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 lndeno(1,2,3-cd)pyrene 193-39-5 0.0048 J i mg/kg 0.005 SEMIVOLATILES SO N y 9A09G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Iron 7439-89-6 26200 1 mg/kg 1 .8 METALS so N Y 9A09G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Iron 7439-89-6 14700 1 mg/kg 1 .7 METALS so N Y 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Iron 7439-89-6 17900 1 mg/kg 2.3 METALS so N Y 9A09G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Iron 7439-89-6 10600 1 mg/kg 1 .9 METALS so N Y 9AO9G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Iron 7439-8M 9890 1 mglkg 1 .9 METALS so N Y 9A09G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Iron 7439-89-6 8230 1 mg/kg 1 .9 METALS so N Y 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Lead 7439-92-1 12 .8 1 mg/kg 0.2 METALS so N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Lead 7439-92-1 11 .6 1 mg/kg 0.19 METALS so N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Lead 7439-92-1 12 .8 1 mglkg 0.25 METALS so N Y 9A09G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Lead 7439-92-1 7 1 mg/kg 0.21 METALS so N Y 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Lead 7439-92-1 10 .4 1 mg/kg 0.21 METALS so N Y 9A09G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Lead 7439-92-1 8.3 1 mg/kg 0.21 METALS so N Y 9A09G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Magnesium 7439-954 2320 1 mg/kg 5.7 METALS so N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Magnesium 7439-954 2180 1 mg/kg 5.3 METALS so N Y 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Magnesium 7439-954 1540 1 mg/kg 7.1 METALS so N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Magnesium 7439-954 949 1 mg/kg 5.9 METALS so N Y 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Magnesium 7439-95-4 904 1 mg/kg 5.9 METALS so N Y 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Magnesium 7439-954 832 1 mg/kg 5.9 METALS so N Y 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Manganese 7439-96-5 465 1 mg/kg 0.11 METALS so N Y 9AO9G602

BCG BCG-SO002 AE0002 12-Sep-00 0 1 Manganese 7439-96-5 152 1 mg/kg 0.1 METALS so N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Manganese 7439-96-5 605 1 mg/kg 0.14 METALS so N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Manganese 7439-96-5 242 1 mg/kg 0.11 METALS so N Y 9AO9G602

BCG BCG-SO005 AE0005 12-Sep-00 0 1 Manganese 7439-96-5 216 1 mg/kg 0. 11 METALS so N Y 9AO9G602

BCG BCG-SO006 AE0006 12-Sep-00 0 1 Manganese 7439-96-5 277 1 mg/kg 0.11 METALS so N Y 9A09G602

BCG BCG-SO001 AE0001 12-Sep-00 0 1 Naphthalene 91-20-3 0.057 U U mg/kg 0.057 SEMIVOLATILES SO N N 9AO9G602

BCG BCG-SO002 AE0002 12-Sep-00 0 1 Naphthalene 91-20-3 0.054 U U mg/kg 0.054 SEMIVOLATILES SO N N 9AO9G602

BCG BCG-SO003 AE0003 12-Sep-00 0 1 Naphthalene 91-20-3 0.062 U U mg/kg 0.062 SEMIVOLATILES SO N N 9AO9G602
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BCG BCG-SO004 AE0004 12-Sep-00 0 1 Naphthalene 91-20-3 0.05 U U mglkg 0.05 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Naphthalene 91-20-3 0.05 U U mg/kg 0.05 SEMIVOLATILES SO N N 9A09G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Naphthalene 91-20-3 0.05 U U mg/kg 0.05 SEMIVOLATILES SO N N 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Nickel 7440-02-0 17 .4 1 mg/kg 0.13 METALS so N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Nickel 7440-02-0 14 .8 1 mg/kg 0.12 METALS so N Y 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Nickel 7440-02-0 13 .1 1 mg/kg 0.16 METALS so N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Nickel 7440-02-0 7.5 1 mg/kg 0.13 METALS so N Y 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Nickel 7440-02-0 6.8 1 mg/kg 0.13 METALS so N Y 9A09G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Nickel 7440-02-0 5.8 1 mg/kg 0.13 METALS so N Y 9A09G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Phenanthrene 85-01-8 0.0098 mglkg 0.0045 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Phenanthrene 85-01-8 0.01 mg/kg 0.0043 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Phenanthrene 85-01-8 0.017 mg/kg 0.005 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Phenanthrene 85-01-8 0.056 mg/kq 0.004 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Phenanthrene 85-01-8 0.068 mg/kg 0.004 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Phenanthrene 85-01-8 0.13 D mg/kg 0.02 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Phosphorous 7723-14-0 6.3 U U mg/kg 6.3 GEN CHEMISTRY SO N N 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Phosphorous 7723-14-0 10.7 mg/kg 6.2 GEN CHEMISTRY SO N Y 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Phosphorous 7723-14-0 141 mg/kg 12 .3 GEN CHEMISTRY SO N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Phosphorous 7723-14-0 9.1 mg/kg 5.2 GEN CHEMISTRY SO N Y 9AO9G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Phosphorous 7723-14-0 29 .5 mg/kg 5.8 GEN CHEMISTRY SO N Y 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Phosphorous 7723-14-0 6.1 U U mg/kg 6.1 GEN CHEMISTRY SO N N 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Potassium 2023695 1010 1 mg/kg 7.2 METALS so N Y 9AO9G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Potassium 2023695 1250 1 mg/kg 6.7 METALS so N Y 9AO9G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Potassium 2023695 683 1 mg/kg 8 .9 METALS so N Y 9A09G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Potassium 2023695 430 B mg/kg 7 .3 METALS so N Y 9A09G602
BCG BCG-SO005 AE0005 12-Sep-00 0 1 Potassium 2023695 384 1 mg/kg 7.4 METALS so N y 9AO9G602
BCG BCG-SO006 AE0006 12-Sep-00 0 1 Potassium 2023695 381 B mg/kg 7.4 METALS so N Y 9AO9G602
BCG BCG-SO001 AE0001 12-Sep-00 0 1 Pyrene 129-00-0 0.017 mg/kg 0.011 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Pyrene 129-00-0 0,016 mg/kg 0.011 SEMIVOLATILES SO N Y 9A09G602
BCG BCG-SO003 AE0003 12-Sep-00 0 1 Pyrene 129-00-0 0.025 mg/kg 0.012 SEMIVOLATILES SO N Y 9AO9G602
BCG BCG-SO004 AE0004 12-Sep-00 0 1 Pyrene 129-00-0 0.0058 1 1 mg/kg 0.01 SEMIVOLATILES SO N Y 9AO9G602

BCG BCG-SO005 AE0005 12-Sep-00 0 1 Pyrene 129-00-0 0.012 mg/kg 0.01 SEMIVOLATILES SO N Y 9AO9G602

BCG BCG-SO006 AE0006 12-Sep-00 0 1 Pyrene 129-00-0 0.012 mg/kg 0.01 SEMIVOLATILES SO N Y 9A09G602

BCG BCG-SO001 AE000i 12-Sep-00 0 1 Sodium 7440-23-5 774 mg/kg 21 .5 METALS so N Y 9A09G602
BCG BCG-SO002 AE0002 12-Sep-00 0 1 Sodium 7440-23-5 732 mg/kg 20 .1 METALS so N Y 9A09G602

BCG BCG-SO003 AE0003 12-Sep-00 0 1 Sodium 7440-23-5 686 mg1kg 26 .6 METALS so N Y 9AO9G602

BCG BCG-SO004 AE0004 12-Sep-00 0 1 Sodium 7440-23-5 548 mg/kg 22 METALS so N Y 9AO9G602

BCG BCG-SO005 AE0005 12-Sep-00 0 1 Sodium 7440-23-5 469 mg/kg 22 .3 METALS so N Y 9A09G602

BCG BCG-SO006 AE0006 12-Sep-00 0 1 Sodium 7440-23-5 436 mg/kg 22 3 METALS so N Y 9AO9G602

BCG BCG-SO001 AE0001 12-Sep-00 0 1 Vanadium 7440-62-2 28 .9 1 mg/kg 0.16 METALS so N Y 9AO9G602

BCG BCG-SO002 AE0002 12-Sep-00 0 1 Vanadium 7440-62-2 21 .7 1 mg/kg 0.15 METALS so N Y 9AO9G602

BCG BCG-SO003 AE0003 12-Sep-00 0 1 Vanadium 7440-62-2 22 .1 1 mg/kg 0.2 METALS so N Y 9AO9G602

BCG BCG-SO004 AE0004 12-Sep-00 0 1 Vanadium 7440-62-2 18 .3 1 mg/kg 0.17 METALS so N Y 9AO9G602

BCG BCG-SO005 AE0005 12-Sep-00 0 1 Vanadium 7440-62-2 17 .5 1 mg/kg 017 METALS so N Y 9Ab9G602

BCG BCG-SO006 AE0006 12-Sep-00 0 1 Vanadium 7440-62-2 12 .5 1 mg/kg 0.17 METALS so N Y 9A09G602

BCG BCG-SO001 AE0001 12-Sep-00 0 1 Zinc 7440-66-6 46 .8 1 mg/kg 0.05 METALS so N Y 9A09G602

BCG BCG-SO002 AE0002 12-Sep-00 0 '1 Zinc 7440-66-6 38 .2 1 mg/kg 0.04 METALS so N Y 9AO9G602

BCG BCG-SO003 AE0003 12-Sep-00 0 1 Zinc 7440-66-6 32 .1 1 mg/kg 0.06 METALS so N Y 9A09G602

BCG BCG-SO004 AE0004 12-Sep-00 0 1 Zinc 7440-66-6 97 .9 1 mg/kg 0.05 METALS so N Y 9AO9G602

BCG BCG-SO005 AE0005 12-Sep-00 0 1 Zinc 7440-66-6 34 .4 1 mg/kg 0.05 METALS so N Y 9A09G602

CAA-DATATLUMBRKAECO PHASE ZBERA\HH-RWP00-2 .XLS Page 39 of 42



Plum Brook Ordnance Works
Red Water Ponds
Data Summary
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BCG BCG-SO006 AE0006 12-Sep-00 0 1 Zinc 7440-66-6 33.4 1 mglkg 0.05 METALS so N Y 9AO9G602
BCG BCG-SWO01 AE2001 15-Sep-00 Aluminum 7429-90-5 270 ug/L 72 .7 METALS Sw N Y 9AO9G602
BCG BCG-SWO02 AE2002 15-Sep-00 Aluminum 7429-90-5 435 ug/L 72 .7 METALS SW N Y 9A09G602
BCG BCG-SWO03 AE2003 15-Sep-00 Aluminum 7429-90-5 72.7 U U ug/L 72 .7 METALS Sw N N 9A09G602
BCG BCG-SWO04 AE2004 15-Sep-00 Aluminum 7429-90-5 478 ug/L 72 .7 METALS Sw N Y 9AO9G602
BCG BCG-SWO05 AE2005 15-Sep-00 Aluminum 7429-90-5 361 ug/L 72 .7 METALS Sw N Y 9AO9G602
BCG BCG-SWO06 AE2006 15-Sep-00 Aluminum 7429-90-5 182 ug/L 72 .7 METALS Sw N Y 9A09G602
BCG BCG-SWO01 AE2001 15-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS SW N N 9AO9G602
BCG BCG-SWO02 AE2002 15-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9AO9G602
BCG BCG-SWO03 AE2003 15-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9AO9G602
BCG BCG-SWO04 AE2004 15-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9AO9G602
BCG BCG-SWO05 AE2005 15-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9AO9G602
BCG BCG-SWO06 AE2006 15-Sep-00 Antimony 7440-36-0 5.5 U U ug/L 5.5 METALS Sw N N 9A09G602
BCG BCG-SWO01 AE2001 15-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9AO9G602
BCG BCG-SWO02 AE2002 15-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9AO9G602
BCG BCG-SWO03 AE2003 15-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9A09G602
BCG BCG-SWO04 AE2004 15-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9A09G602
BCG BCG-SWO05 AE2005 15-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9AO9G602
BCG BCG-SWO06 AE2006 15-Sep-00 Arsenic 7440-38-2 4.4 U U ug/L 4.4 METALS Sw N N 9A09G602
BCG BCG-SWO01 AE2001 15-Sep-00 Barium 7440-39-3 77.2 ug/L 0.3 METALS Sw N Y 9A09G602
BCG BCG-SWO02 AE2002 15-Sep-00 Barium 7440-39-3 37.4 ug/L 0.3 METALS Sw N y 9AO9G602
BCG BCG-SWO03 AE2003 15-Sep-00 Barium 7440-39-3 32.7 ug/L 0.3 METALS Sw N Y 9AO9G602
BCG BCG-SWO04 AE2004 15-Sep-00 Barium 7440-39-3 49.9 ug/L 0.3 METALS Sw N Y 9A09G602
BCG BCG-SWO05 AE2005 15-Sep-00 Barium 7440-39-3 50.8 ug/L 0.3 METALS Sw N Y 9AO9G602
BCG BCG-SWO06 AE2006 15-Sep-00 Barium 7440-39-3 52 ug/L 0.3 METALS Sw N Y 9A09G602
BCG BCG-SWO01 AE2001 15-Sep-00 Calcium 7440-70-2 105000 ug/L 71 .9 METALS SW N Y 9AO9G602
BCG BCG-SWO02 AE2002 15-Sep-00 Calcium 7440-70-2 109000 ug/L 71 .9 METALS Sw N Y 9A09G602
BCG BCG-SWO03 AE2003 15-Sep-00 Calcium 7440-70-2 113000 ug/L 71 .9 METALS Sw N Y 9A09G602
BCG BCG-SWO04 AE2004 15-Sep-00 Calcium 7440-70-2 85000 ug/L 71 .9 METALS Sw N Y 9A09G602
BCG BCG-SWO05 AE2005 15-Sep-00 Calcium 7440-70-2 87700 ug/L 71,9 METALS Sw N Y 9AO9G602
BCG BCG-SWO06 AE2006 15-Sep-00 Calcium 7440-70-2 90400 ug/L 71 .9 METALS Sw N Y 9A09G602
BCG BCG-SWO01 AE2001 15-Sep-00 Chromium 7440-47-3 0.9 8 ug/L 0.8 METALS Sw N Y 9AO9G602
BCG BCG-SWO02 AE2002 15-Sep-00 Chromium 7440-47-3 1 .1 B ug/L 0.8 METALS Sw N Y 9A09G602
BCG BCG-SWO03 AE2003 15-Sep-00 Chromium 7440-47-3 1 .1 B ug/L 0.8 METALS Sw N y 9AO9G602

BCG BCG-SWO04 AE2004 15-Sep-00 Chromium 7440-47-3 1 .6 B ug/L 0.8 METALS Sw N Y 9A09G602

BCG BCG-SWO05 AE2005 15-Sep-00 Chromium 7440-47-3 0.8 B ug/L 0.8 METALS Sw N Y 9AO9G602

BCG BCG-SWO06 AE2006 15-Sep-00 Chromium 7440-47-3 1 8 ug/L 0.8 METALS Sw N Y 9A09G602

BCG BCG-SWO01 AE2001 15-Sep-00 Cobalt 7440-48-4 1 .1 U U ug/L 1.1 METALS Sw N N 9AO9G602

BCG BCG-SWO02 AE2002 15-Sep-00 Cobalt 7440-48-4 1 .1 U U ug/L 1.1 METALS Sw N N 9A09G602

BCG BCG-SWO03 AE2003 15-Sep-00 Cobalt 7440-48-4 1 .1 U U ug/L 1.1 METALS Sw N N 9AO9G602

BCG BCG-SWO04 AE2004 15-Sep-00 Cobalt 7440484 1 .1 U U ug/L 1 .1 METALS Sw N N 9A09G602

BCG BCG-SWO05 AE2005 15-Sep-00 Cobalt 744048-4 1 .1 ug/L 1.1 METALS Sw N Y 9AO9G602

BCG BCG-SWO06 AE2006 15-Sep-00 Cobalt 7440484 1 .1 U U ug/L 1 .1 METALS Sw N N 9A,09G602

BCG BCG-SWO01 AE2001 15-Sep-00 Copper 7440-50-8 2.3 ug/L 1 .3 METALS Sw N Y 9A09G602

BCG BCG-SWO02 AE2002 15-Sep-00 Copper 7440-50-8 2.2 ug/L 1 .3 METALS Sw N Y 9A09G602

BCG BCG-SWO03 AE2003 15-Sep-00 Copper 7440-50-8 1 .7 ug/L 1.3 METALS Sw N Y 9AO9G602

BCG BCG-SWO04 AE2004 15-Sep-00 Copper 7440-50-8 3.2 ug/L 1.3 METALS Sw N Y 9AO9G602

BCG BCG-SWO05 AE2005 15-Sep-00 Copper 7440-50-8 2.6 ug/L 1.3 METALS Sw N Y 9AO9G602

BCG BCG-SWO06 AE2006 15-Sep-00 Copper 7440-50-8 6.7 ug/L 1.3 METALS Sw N Y 9AO9G602

BCG BCG-SWO01 AE2001 15-Sep-00 Iron 7439-89-6 717 ug/L 23.3 METALS Sw N Y 9A09G602
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BCG BCG-SWO02 AE2002 15-Sep-00 Iron 7439-89-6 1070 ug/L 23 .3 METALS Sw N Y 9A09G602
IBCG BCG-SWO03 AE2003 15-Sep-00 Iron 7439-89-6 618 ug/L 23 .3 METALS Sw N Y 9AO9G602
BCG BCG-SWO04 AE2004 15-Sep-00 Iron 7439-89-6 457 ug/L 23 .3 METALS Sw N Y 9AO9G602
BCG BCG-SWO05 AE2005 15-Sep-00 Iron 7439-89-6 362 ug/L 23 .3 METALS Sw N Y 9AO9G602
BCG BCG-SWO06 AE2006 15-Sep-00 Iron 7439-89-6 201 ug/L 23 .3 METALS Sw N y 9AO9G602
BCG BCG-SWO01 AE2001 15-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9A09G602
BCG BCG-SWO02 AE2002 15-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9AO9G602
BCG BCG-SWO03 AE2003 15-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9A09G602
BCG BCG-SWO04 AE2004 15-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9AO9G602
BCG BCG-SWO05 AE2005 15-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9AO9G602
BCG BCG-SWO06 AE2006 15-Sep-00 Lead 7439-92-1 2.6 U U ug/L 2.6 METALS Sw N N 9AO9G602
BCG BCG-SW001 AE2001 15-Sep-00 Magnesium 7439-95-4 24800 . ug/L 72 .8 METALS Sw N Y 9A09G602
BCG BCG-SWO02 AE2002 15-Sep-00 Magnesium 7439-95-4 .22700 ug/L 72 .8 METALS Sw N Y 9AO9G602
BCG BCG-SWO03 AE2003 15-Sep-00 Magnesium 7439-95-4 23100 ug/L 72 .8 METALS Sw N Y 9AO9G602
BCG BCG-SWO04 AE2004 15-Sep-00 Magnesium 7439-95-4 18200 ug/L 72 .8 METALS Sw N Y 9AO9G602
BCG BCG-SWO05 AE2005 15-Sep-00 Magnesium 7439-95-4 18800 ug/L 72 .8 METALS Sw N Y 9A09G602
BCG BCG-SWO06 AE2006 15-Sep-00 Magnesium 7439-95-4 19300 ug/L 72 .8 METALS Sw N Y 9A09G602
BCG BCG-SWO01 AE2001 15-Sep-00 Manganese 7439-96-5 109 ug/L 1 .4 METALS Sw N y 9A09G602
BCG BCG-SWO02 AE2002 15-Sep-00 Manganese 7439-96-5 357 ug/L 1 .4 METALS Sw N Y 9AO9G602
BCG BCG-SWO03 AE2003 15-Sep-00 Manganese 7439-96-5 332 ug/L 1.4 METALS Sw N Y 9AO9G602
BCG BCG-SWO04 AE2004 15-Sep-00 Manganese 7439-96-5 19 .9 ug/L 1.4 METALS Sw N Y 9AO9G602
BCG BCG-SWO05 AE2005 15-Sep-00 Manganese 7439-96-5 19 .3 ug/L 1.4 METALS Sw N Y 9A09G602
BCG BCG-SWO06 AE2006 15-Sep-00 Manganese 7439-96-5 20 .4 ug/L 1 .4 METALS Sw N Y 9A09G602
BCG BCG-SWO01 AE2001 15-Sep-00 Nickel 7440-02-0 1~6 U U ug/L 1.6 METALS Sw N N 9AO9G602
BCG BCG-SWO02 AE2002 15-Sep-00 Nickel 7440-02-0 1 .6 ug/L 1.6 METALS Sw N Y 9AO9G602
BCG BCG-SWO03 AE2003 15-Sep-00 Nickel 7440-02-0 1 .6 U U ug/L 1 .6 METALS Sw N N 9AO9G602
BCG BCG-SWO04 AE2004 15-Sep-00 Nickel 7440-02-0 4.4 ug/L 1.6 METALS Sw N Y 9AO9G602
BCG BCG-SWO05 AE2005 15-Sep-00 Nickel 7440-02-0 4.3 ug/L 1.6 METALS Sw N Y 9A09G602
BCG BCG-SWO06 AE2006 15-Sep-00 Nickel 7440-02-0 4.4 ug/L 1.6 METALS Sw N Y 9A09G602
BCG BCG-SW001 AE2001 15-Sep-00 Phosphorous 7723-14-0 0.11 mg/L 0.05 GEN CHEMISTRY SW N Y 9AO9G602
BCG BCG-SWO02 AE2002 15-Sep-00 Phosphorous 7723-14-0 0.084 mg/L 0.05 GEN CHEMISTRY SW N Y 9AO9G602
BCG BCG-SWO03 AE2003 15-Sep-00 Phosphorous 7723-14-0 0.05 U U mg/L 0.05 GEN CHEMISTRY SW N N 9AO9G602
BCG BCG-SWO04 AE2004 15-Sep-00 Phosphorous 7723-14-0 0.074 mg/L 0.05 GEN CHEMISTRY SW N Y 9A09G602
BCG BCG-SWO05 AE2005 15-Sep-00 Phosphorous 7723-14-0 0.073 mg/L 0.05 GEN CHEMISTRY SW N Y gA09G602
BCG BCG-SWO06 AE2006 15-Sep-00 Phosphorous 7723-14-0 0.085 mg/L 0.05 GEN CHEMISTRY SW N Y 9AO9G602
BCG BCG-SWO01 AE2001 15-Sep-00 Potassium 2023695 2050 ug/L 91 .2 METALS Sw N Y 9A09G602
BCG BCG-SWO02 AE2002 15-Sep-00 Potassium 2023695 3050 ug/L 91 .2 METALS Sw N Y 9AO9G602

BCG BCG-SWO03 AE2003 15-Sep-00 Potassium 2023695 2990 ug/L 91 .2 METALS Sw N Y 9A09G602

BCG BCG-SWO04 AE2004 15-Sep-00 Potassium 2023695 4890 ug/L 91 .2 METALS Sw N Y 9AO9G602
BCG BCG-SWO05 AE2005 15-Sep-00 Potassium 2023695 5030 ug/L 91 .2 METALS Sw N Y 9AO9G602
BCG BCG-SWO06 AE2006 15-Sep-00 Potassium 2023695 5070 ug/L 91 .2 METALS Sw N Y 9AO9G602

BCG BCG-SW001 AE2001 15-Sep-00 Sodium 7440-23-5 9660 ug/L 274 METALS Sw N Y 9AO9G602

BCG BCG-SWO02 AE2002 15-Sep-00 Sodium 7440-23-5 24600 ug/L 274 METALS Sw N Y 9AO9G602

BCG BCG-SWO03 AE2003 15-Sep-00 Sodium 7440-23-5 21200 ug/L 274 METALS Sw N Y 9A09G602

BCG BCG-SWO04 AE2004 15-Sep-00 Sodium 7440-23-5 28000 ug/L 274 METALS Sw N Y 9AO9G602

BCG BCG-SWO05 AE2005 15-Sep-00 Sodium 7440-23-5 28200 ug/L 274 METALS Sw N Y 9A09G602

BCG BCG-SWO06 AE2006 15-Sep-00 Sodium 7440-23-5 29000 ug/L 274 METALS Sw N Y '9AO9G602

BCG BCG-SWO01 AE2001 15-Sep-00 Vanadium 7440-62-2 4.5 B ug/L 2.1 METALS Sw N Y 9A09G602

BCG BCG-SWO02 AE2002 15-Sep-00 Vanadium 7440-62-2 4.7 a ug/L 2.1 METALS Sw N Y 9A09G602

BCG BCG-SWO03 AE2003 15-Sep-00 Vanadium 7440-62-2 5.2 8 ug/L 2.1 METALS Sw N Y 9A09G602
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-
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-
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_
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NAME CODE NO DATE DEPTH DEPTH PARAMETER CASNO RESULT QUAL QUAL UNITS
-- -

LIMIT GROUP
_

TYPE FILTERED DETECT GROUPBCG BCG-SWO04 AE2004 15-Sep-00 Vanadium 7440-62-2 4.7 B ug/L 2.1 METALS Sw N Y
_
9A09G602BCG BCG-SWO05 AE2005 15-Sep-00 Vanadium 7440-62-2 4.9 B ug/L 2.1 METALS Sw N Y 9AO9G602BCG BCG-SWO06 AE2006 15-Sep-00 Vanadium 7440-62-2 3.9 B ug1L 2.1 METALS Sw N Y 9AOgG602

BCG BCG-SWO01 AE2001 15-Sep-00 Zinc 7440-66-6 45.9 ug/L 0.6 METALS SW N Y gAOgG602BCG BCG-SWO02 AE2002 15-Sep-00 Zinc 7440-66-6 11 ug/L 0.6 METALS Sw N Y 9AO9G602BCG BCG-SWO03 AE2003 15-Sep-00 Zinc 7440-66-6 4.4 B ug/L 0.6 METALS Sw N Y 9AO9G602BCG BCG-SWO04 AE2004 15-Sep-00 Zinc 7440-66-6 8 ug/L 0.6 METALS Sw N Y 9A09G602BCG BCG-SWO05 AE2005 15-Sep-00 Zinc 7440-66-6 6.1 ug/L 0.6 METALS Sw N Y 9AO9G602BCG BCG-SWO06 AE2006 15-Sep-00 Zinc 7440-66-6 6.1 ug/L 0.6 METALS Sw N Y 9AO9G602
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Red Water Ponds Ecological Risk Assessment
Validation Addendum

Changes were made in the validation qualifiers in fish and worm tissue samples. An
evaluation of qualifiers associated with blank contamination showed that the lab used
clam tissue as a preparation blank for the metals analyses . DataChek used the clam
tissue data to qualify fish and worm tissue . Since clam tissue is not an appropriate
preparation blank for non-clam samples, the validation qualifiers do not apply. The
qualifiers that were present because of clam tissue contamination were removed. The
qualifiers resulting from blank contamination present in calibration and reagent blanks
were used . Additionally, the worm pretest samples (bioaccumulation control samples)
were used as field blanks . Samples associated with the pretest worms were qualified
according to the contamination in the pretestworms.

IT Corporation performed additional validation for blank contamination in tissue samples
only .

Explosives: No qualification due to blank contamination .

Metals: Five worm tissue samples in SDG 200144 were qualified for contamination in
the associated pretest worm. Analytes qualified "B" in samples AD4016, AD4017,
AD4018, AD4019, and AD4020 include arsenic, barium, cadmium, calcium, chromium,
copper, iron, magnesium, manganese, potassium, sodium, vanadium, and zinc .
Antimony, cobalt, and lead were detected in the reagent blank associated with samples in
SDG 001227. Antimony and lead were qualified "B" in samples AC4001, AC4002,
AC4003, AD4001, AD4002, AD4003, and AD4004. Cobalt was qualified "B" in
AC4002.

PAHs: Acenaphthene, acenaphthalene, chrysene, fluorene, indeno(1,2,3-cd)pyrene, and
phenanthrene were detected in the pretest worm associated With SDG 200145 . Samples
AD401 1, AD4012, AD4013, AD4014, and AD4015 were qualified "B" for those
compounds.

Phosphorous: Phosphorous was qualified "B" in worm tissue samples in SDG 200144.
Samples AD4016, AD4017, AD4018, AD4019, and AD4020 were qualified because of
contamination in the associated pretest worm.
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318 Caswell Beach Rd.
Oak Island, NC 28465

March 4, 2001

Maureen McMyler
IT Corporation
312 Directors Drive
Knoxville, TN 37923

Re: PBOW: Red Water Ponds

Dear Maureen:

Enclosed are the validated Form Is for the tissue samples associated with the Red Water
Ponds, with qualifiers and codes added as required. In addition to the Form Is we have
included : 1) the data validation summary report that highlights the data usability and
reasons for qualifying the results; 2) the sample summary report that has the total number
of samples validated for the site ; and 3) the invoices to be sent to the Knoxville accounts
payable department.

One technical note, all the values for metals that fall below the reporting limit and are
qualified as 'S" by the laboratory were given 'T' qualifiers; by the reviewer to match the
organic compounds that are qualified as "J" ifthey are below reporting limits . Also, we
have discussed the variation in samples numbers on the Form Is and as per your direction
I have not changed any ofthe numbers.

The original invoice for the accounts payable department is also enclosed . I have used
the PO number I already have for the Red Water Ponds . If you would check off the
invoice and take it to the right people in accounts payable, I would appreciate it . Thanks
for your help .

Ifyou should have any questions please don't hesitate to call (910-278-4653) or e-mail
(kitch@bcinet.net).

Sincerely,

Tom Kitchings

Phone: (910) 278-4653 Fax: (910) 278-7604 e-mail : Idtch@bcinetnet
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DATA VAUDATION SUNEW4,11Y REPORT
PLUMBROOKORDNANCE WORKS: REDWATERPONDS

March, 2001

Tissue data collected and analyzed in December 2000 to support the Red Water Pond risk
assessment, were validated 100% at Level III. Validation was conducted according to the
EPA National Functional Guidelines for Organic and Inorganic Data Review. Region M
guidelines were used for validation of data affected by blank contamination. The samples
collected and analyzed during the investigation ofthe Red Water Pond sites included six
for metals, thirteen for explosives, six for PAK and six for total phosphate . Overall- data
was of acceptable results as qualified.

PAR: All sample results were qualified as "UJ/r' due to low surrogate recoveries and
low recoveries in the LCS analysis . Also, a high CCAL I/oD resulted -in a 'UT' qualifier
added to dibenzo(ah)anthracene .

Metals : Contamination in the preparation blank and continuing calibration blanks resulted
in 'UB" qualifiers for Ca, Cr, Mg, W Na, & V, and Zn in all. six samples ; Co and Ni in
five;A1 in three ; and As in two. Cu was qualified as'T'in all six samples as a result ofa
high RPD in the duplicate analysis. A low recovery for the CRDL resulted in 'T'
qualifiers added to the Pb results infive ofthe six samples in SDG 200144

Explosives: 1-ligh '/oDs, for the CCALs associated with both SDGs resulted in 'Uj11
qualifiers for 4-amino-2,dnt, 2-amino-4,dnt and HMX in all. thirteen samples. Also, 2-
nitrotoluene and 4-nitrotoluene were qualified as "UJ" in the six samples in SDG 200144
due to high CCAL '/oDs.

Total Phosphate: No qualifiers required. Results acceptable as reported .



318 CASWELL BEAcH RD.
0 E3 0 OAK ISLAND, NC 28465t :C3

December 5, 2000

Maureen McMyler
IT Corporation
'312 DireCtOTs Drive
Knoxville, TN 37923

Re: PBOW: Sites TNTA, TNTC and Red Water Ponds

Dear Maureen:

Enclosed are the validated Form Is for the Plumbrook, TNTA, TNTC and Red Water
Ponds, with qualifiers and codes added as required . This, along with the two previous
shipments, completes all the data we received . In addition to the Form Is we have
included: 1) the data validation summary report that highlights the data usability and
reasons for qualifying the results; 2) the sample summary report that has the total
number of samples validated for the site ; and 3) the invoices to be sent to the Knoxville
accounts payable department.

One technical note, all the values for metals that fall below the reporting limit and are
qualified as 'B" by the laboratory were given "J" quahfiers by the reviewer to match the
organic compounds that are qualified as "J" ifthey are below reporting limits.

The original invoice for the accounts payable department is'also enclosed . Ifyou would
add the P.O. numbers when they are issued, check offthe invoice and take it to the right
people in accounts payable, I would appreciate it . Thanks for your help .

Ifyou should have any questions please don't hesitate to call (910-278-4653) or e-mail
(kitch@bcinet.net) .

Sincerely,

Tom Kitchings

PHomE: (910) 278-4653 FAX- (910) 278-7604 E-MAIL : KiTcH@BamE-rmE:T



DATA VALUDATION SUMNLARY REPORT
0 El PLUMBROOK ORDNANCE WORKS

December, 2000

Data collected and analyzed from September, October and November, 2000, were
validated 100% at Level III . Validation was conducted according to the EPA National
Functional Guidelines for Organic and Inorganic Data Review. Region III guidelines were
used for validation of data affected by blank contamination . Data were from sites at the
Plumbrook Ordnance Works and were grouped into three sections :

1. Site TNTA
H. Site TNTC
M. Red Water Ponds

Data validation results are discussed below for each ofthe sections. The analyte groups
and number of samiples for each is also identified . Overall data was of acceptable results.

1. Site TNTA

This site was composed of 80 samples that were analyzed for volatile organic compounds,
79 for semi-volatiles, 83 for metals, 79 for explosives compounds, and 79 for PCBs .
Overall, 59 soil samples and 24 water samples were distributed across eleven SDGs .

Volatile Organics : Methylene chloride was present in the associated method blanks and
was qualified as 'S" in 54 ofthe 80 samples. Contamination in the trip blanks resulted in
'S" qualifiers being added to methylene chloride in fourteen samples. I-ligh and/or low
surrogate recoveries resulted in "IJJ/r' qualifiers for the six samples in SI)Gs 10121, 9180
and 9164. Ifigh percent differences (1/613) in the continuing calibrations (CCALS) resulted
in 'T' qualifiers for acetone and methylene chloride in five soil samples in SDG 9154, and
for acetone in one sample from SDG 9164. In SDG 10121, a single sample was qualified
as "LJJ/r' since the holding timeswere exceeded . Low RRFs in the ICAL and CCAL
resulted in acetone being rejected, "W', in 16 water samples and "J" in -two water and nine
soil samples. Likewise, 2-butanone was rejected (R)in 22 water samples. Also, 2-
hexanone was qualified as "R"in the five water samples in SDG 10063 .

Semivolatiles : Method blank contamination resahed in 'B" qualifiers being added to di-n-
butylphthalate in four samples from SDG 10063 . Hexachlorocyclopentadiene had high
O/oDs in the CCALs associated with five samples in two ofthe SDG-s and was qualified as
"UJ". In addition, 4-nitroanifine was qualified as "UF in three samples, 2-methylphenol in
two, and 3,3'-dichlorobenzidine in two samples . Low surrogate recoveries for two
samples in SDG 10063 resulted in "UJ/J" qualifiers for all the compounds . Finally, the
single water sample from SDG 9169 had 2,4-dinitrotoluene qualified as 'T' due to a low
LCS recovery.

PCBs: A high percent difference (%D) between the results from the primary column and
those from the confirmation column resulted in "J" qualifiers added to the Aroclor 1260



results in thirty samples across all SDGs. A low suxrogate recovery for one sample in
SDG 9164 and a high recovery for one in 9188 resulted in "UF and 'T' qualifiers,
respectively . Also, a high O/oD in the CCAL in SDG 9126 resulted in the Aroclor 1260
being qualified as "J".

Metals : Contamination in the preparation, ICAL and CCAL blanks resulted in fourteen
elements being qualified as'S" with sodium the most often in 32 samples, with cadmium
and antimony in seven each, and the others in lesser numbers. IEgh and low recoveries in
the matrix spike required "LJJ/J" qualifiers for seventeen elements in samples across all the
SDGs. Antimony in 51 samples, aluminum in 34 and lead in 30 were the most often
qualified . I-ligh I/aDs in the duplicate analysis associated with six SDGs resulted in 'T'
qualifiers for nine elements, with lead in 3:)2 samples, arsenic in 20, and copper and
manganese in 17 each. Finally, 'T' qualifiers were needed for chromium in seven samples
from SDGs 10057 and 9141 based on I/oDs in the serial dilution analysis that exceeded the
25% QC limit .

Explosives: The 79samples analyzed for explosives were acceptabIe-as reported with one
sample (AA3010) having 2,4-dinitrotoluene exceeding the instrument calibration limit. A
dilution was analyzed .

11 Site TNTC:

This site was composed of84 samples that were analyzed for volatile organic compounds,
79 for semi-volatiles, 58 for metals, 82 for explosives compounds, and 84 for PCBs .
Overall, 59 soil samples and 24 water samples were distributed across eleven SDGs.

Volatile Organics : Methylene chloride was present in the associated method blanks and
was qualified as 'W' in 58 ofthe 84 samples. Contamination in the trip blanks resulted in
'S" qualifiers being added to methylene chloride in two samples . Acetone also was
qualified as 'S" in six samples. ffigh and/or low surrogate recoveries resulted in 'UJ/F'
qualifiers for the nine samples in SDGs 10052, 9180, 10063 and 9188. fligh percent
differences (%D) in the continuing calibrations (CCALS) resulted in 'T' qualifiers for
acetone in two soil samples in SDG 9169. Low RRFs in the ICAL and CCAL resulted in
acetone being rejected, 'W'7 in fourteen water samples and seven soils, and 'T' in three
water and fifteen soil samples . Likewise, 2-butanone was rejected (R) in twenty water
samples.

Semivolatiles : Method blank contamination resulted in 'B" qualifiers being added to
diethylphthalate in six samples ftom. SDG 10063. Hexachlorocyclopentadiene had high
O/oDs in the CCALs associated with twelve samples in two ofthe SDGs and was qualified
as "UT'. In addition, 4-nitroaniline was qualified as "IJF' in nine samples, 2,4-
dinitrophenol in five, 4-nitroaniline in nine, and 3,3'-dichlorobenzidine in nine samples .
Low surrogate recoveries for one sample in SDG 9126 resulted in 'UJ/J" qualifiers for all
the compounds.



PCBs: A high percent difference (%D) between the results from the primary column and
those from the confirmation column resulted in 'T' qualifiers added to the Aroclor 1260
resuhs in eighteen samples across all SDGs. A high surrogate recovery for three samples
in SDG 10052 resulted in'T'qualifiers. Also, a high %D in the CCAL in SDG 9126 and
9122 resulted in the Aroclor 1260 being qualified as 'T' in seventeen samples.

Metals : Contamination in the preparation, ICAL and CCAL blanks resulted in twelve
elements being qualified as 'S" with sodium the most often in 24 samples, copper in
twelve, and the others in lesser numbers. 11igh and low recoveries in the matrix spike
required "IJJ/F' qualifiers for nine elements in samples across all the SDGs. Antimony in
48 samples, aluminum in 37 and potassium in 31 were the most often qualified . High I/oDs
in the duplicate analysis associated with all SDGs resulted in 'T' qualifiers for eight
elements, with Ca in 46 samples and Zn in 50 being the most commonly qualified . Finally,
'T' qualifiers were needed for chromium in seven samples from SDGs 10057 based on
O/oDs in the serial dilution analysis that exceeded the 25% QC limit.

Explosives : A low surrogate recovery for one water sample in SDG 9126 had all
compounds qualified as 'UJ".

HL Red Water Ponds:

The samples collected and analyzed during the investigation of the Red Water Pond sites
included five for semivolatiles, forty-five for metals, seventeen for explosives, eleven for
PAH, and forty-five for phosphorous .

Seinivolatiles: None of the five samples in SDG 9A09G601 required qualifications .

PAH: All sample results were acceptable as reported with no qualifiers required-

Metals : Contamination in the method blank resulted in cop-per, chromium, potassium and
venadium being quafified as 'S" in three, eleven, fourteen and thirty-three samples,
respectively . High and low recoveries in thematrix spike required 'UJ/J" qualifiers for
antimony in twenty-eight samples in both SDGs 9A09G601 and 9A09G602, and As, Ba,
and Co in the twelve soil samples from 9AO9G602 . High I/oDs in the duplicate analysis
associated with both SDGs resulted in 'T' qualifiers for As, Ba, Co, Fe, Mn, and K in the
twelve soil samples from SDG 9AO9G602 and for Sb, and Pb in the sixteen soil samples
and for Zo in the six water samples from SDG 9A09G601. Finally, based on a high %D in
the serial dilution analysis eleven elements in the soil samples from SDG 9AO9G602
required 'T' qualifiers. In SDG 9AO9G601, Ni~ K and Zn in the soils and Zn in the water
samples required 'T' qualifiers.

Explosives : All results were acceptable as reported with no qualifiers required .

Phosphorous : No qualifiers required . Results acceptable as reported .
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Mann-Whitney Rank Info for As CONCEN
Grouping Variable: LOCATION

Count Sum Ranks Mean Rank

Background 5 62.5DO 12.5070

Onsite 171 190.500 11 .2061

Mann-Whitney U for Ca CONCIEN
Grouping Variable : LOCATION
U 6.000
U Prime 14.000
Z-Value -.980
P-Value .3272
'Tied Z-Value -.980
Tied P-Value .3272
# Ties 1 01
13 cases were omitted due to missing values

Mann-Whitney Rank Info for Ca CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 51 21 .0001 4L-2OO.00~0
Onsite 1 41 24.000 1 6.000
13 cases were omitted due to missing values .

lann-Whitney U for Cu CONCIEN
Grouping Variable: LOCATION
U 16.000
U Prime 69.000
Z-Value -2.076
P-Value .0379
Tied Z-Value -2.079
Tied P-Value .0376
# Ties F-5

Mann-Whitney Rank Info for Cu CONCIEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 51 84-0001 16.8010
Onsite 1 171 169.0001 9.941

Mann-Whitney U for P CONCEN
Grouping Variable : LOCATION
U 1.000
U Prime 2.000
Z-Value -.447
P-Value .6547
fied Z-Value -.447
'Tied P-Value 6 7

P~fl# Ties O
18 cases were omitted due to missing values .



Mann-Whitney Rank Info for P CONCEN
Grouping Variable : LOCATION

Background 31 7.000 2.333
Onsite 11
18 cases were omitted due to missing values .



West Area . . iment Data

LOCATION
Background
Background
Background
Background
Background
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite

UNITS SAMP-NO
mg/kg AE1004
mg/kg AE1005
mg/kg AE1006
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

SITE-ID
BCG-SDO04
BCG-SDO05
BCG-SDO06

11100 WARP-SDO I
11110 WARP-SD02
11130 WARP-SD04
11 120 WARP-SD03
11 140 WARP-SD05
11150 WARP-SD06

DETECT
y
y
y
y
y
y
y
y
y

Al CONCEN
4920
7680
6260
3170
2450
3230
4260
6880
9600

SAMP NO SITE-ID
AE1004 BCG-SDO04
AE1005 BCG-SDO05
AE1006 BCG-SDO06

11100 WARP-SDO 1
11110 WARP-SD02
11 140 WARP-SD05
11 120 WARP-SD03
11150 WARP-SD06
11130 WARP-SD04

DETECT Fe CONCEN
y 11400
y 14700
y 11700
y 14900
y 9900
y 16000
y 16500
y 18000
y 24300

H \RISK MPLUM BROOMRED WATER PONDS ECO REVVANALYSISMA SED I3G .XLS Page 1 of 3 4/25/01



West Area Sediment Data

SAMP-NO CHEM
-
NAME

AE1004 BCG-SDO04
AE1005 BCG-SDO05
AE1006 BCG-SDO06

11100 WARP-SDO1
11110 WARP-SD02

PB-WA-SEDl-1 .7/2.5 PB-RWP-SED1
PB-WA-SED6-1 .311 .7 PB-RWP-SED6
PB-WA-SED3-0.2/1 .0 PB-RWP-SED3
PB-WA-SEDI-0 .2/1 .7 PB-RWP-SEDI
PB-WA-SED4-0.2/0 .5 PB-RWP-SED4
PB-WA-SED6-0 .2/1 .3 PB-RWP-SED6
PB-WA-SED2-0 .2/1 .0 PB-RWP-SED2
PB-WA-SED7-0.2/1 .0 PB-RWP-SED7
PB-WA-SED4-0.5/1 .5 PB-RWP-SED4
PB-WA-SED5-0.2/0.5 PB-RWP-SED5

11 140 WARP-SD05
PB-WA-SED3-1 .0/2 .0 PB-RWP-SED3
PB-WA-SED5-0 .5/1 .5 PB-RWP-SED5

11 120 WARP-SD03
11130 WARP-SD04
11150 WARP-SD06

PB-WA-SED2-1/2 PB-RWP-SED2

DETECT
y
y
y
y
y
N
N
N
N
N
N
N
N
y
y
y
y
y
y
y
y
y

As CONCEN
3.9
5.2
3.5
5.4
3.5
1 .9
1 .9

1 .95
2.05
2 .05
2 .05
2 .4
2.4
4.00
4.20
4.60
5.20
7 .20
7 .30
8 .60
8 .70
11 .30

SAMP NO CHEM NAME
AE1004 BCG-SDO04
AE1005 BCG-SDO05
AE1006 BCG-SDO06

11100 WARP-SDO1
11110 WARP-SD02
11 140 WARP-SDO5
11 120 WARP-SD03
11130 WARP-SD04
11150 WARP-SD06

DETECT Ca CONCEN

H :\RISK DB\PLUM BROOMED WATER PONDS ECO REMANALYSISMA SED BG.XLS Page 2 of 3

y 10900
y 9750
y 8190
y 10800
y 13900
y 6710
y 12300
y 16000
y 74700
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West Area - jiment Data

SAMP-NO CHEM-NAME DETECT Cu CONCEN
AE1 004 BCG-SDO04 y 12 .1
AE1005 BCG-SDO05 y 13 .6
AE1006 BCG-SDO06 y 11 .6

11100 WARP-SDO1 y 13 .7
11110 WARP-SD02 y 8.8

PB-WA-SED3-1 .0/2.0 PB-RWP-SED3 N 1 .2
PB-WA-SED5-0.5/1 .5 PB-RWP-SED5 N 1 .2
PB-WA-SED6-1 .3/1 .7 PB-RWP-SED6 N 1 .25
PB-WA-SEDI-1 .7/2.5 PB-RWP-SEDI N 1 .3
PB-WA-SED3-0.2/1 .0 PB-RWP-SED3 N 1 .3
PB-WA-SEDl-0.2/1 .7 PB-RWP-SEDI N 1 .35
PB-WA-SED6-0.2/1 .3 PB-RWP-SED6 N 1 .35
PB-WA-SED5-0.2/0.5 PB-RWP-SED5 N 1 .4
PB-WA-SED2-0 .2/1 .0 PB-RWP-SED2 N 1 .6
PB-WA-SED7-0.2/1 .0 PB-RWP-SED7 N 1 .6
PB-WA-SED2-1/2 PB-RWP-SED2 y 3 .2
PB-WA-SED4-0.2/0.5 PB-RWP-SED4 y 3.9
PB-WA-SED4-0 .5/1 .5 PB-RWP-SED4 y 3.9

11130 WARP-SD04 y 9.8
11 120 WARP-SD03 y 15.0
11 140 WARP-SD05 y 15.2
11150 WARP-SD06 y 24.5

SAMP-NO

AE1004 BCG-SDO04 N 2 .6
AE1005 BCG-SDO05 y 12 .3
AE1006 BCG-SDO06 N 2.75
PB-WA-SEDl-0 .2/1 .7 PB-RWP-SED1 y 3.10

CHEM-NAME DETECT P CONCEN

HARISK DB\PLUM BROOK\RED WATER PONDS ECO REVS\ANALYSIS\WA SED BG.XLS Page 3 of 3 4/25/01



Mann-Whitney U for A] CONCEN
Grouping Variable : LOCATION West Area Surface Water Results

U Prime

Z-Value

P-Value

Tied Z-Value

Tied P-Value

# Ties

5 cases were omitted due to missing values .

Mann-Whitney Rank Info for Al CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 51 22.500 4.500
Onsite 1 41 22.5001 5525:00
5 cases were omitted due to missing values .

Mann-Whitney U for Fe CONCEN
Grouping Variable : LOCATION
U 2.000
U Prime 18.000
Z-Value -1.960
P-Value .0500
Tied Z-Value -1.960
Tied P-Value 0500
#Ties 0
5 cases were omitted due to missing values .

Mann-Whitney Rank Info for Fe CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 51 17.000 1 3 .400
Onsite 4 28.000 7 . 000~0Oi
5 cases were ornitted due to missing values.

Mann-Whitney U for Pb CONCEN
Grouping Variable : LOCATION
U 2.000
U Prime 43.000
Z-Value -2.733
P-Vaiue .0063
Tied Z-Value -2.808
Tied P-Value 0050
# Ties 3

Mann-Whitney Rank Info for Pb CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 5 17.0001 3.4

78Onsite 91 88.0001 9.700



Mann-Whitney U for Mg CONCEN
ffg-VaffiiabFvl~ TFO

U 3.000
U Prime 17.000
Z-Value -1 .715
P-Value .0864
Tied Z-Vaiue -1 .715
Tied P-Value .0864
# Ties 0
5 cases were omitted due to missing values.

Mann-Whitney Rank Info for Mg CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 51 18.0001 3.1

27.0001 1:00:1Onsite 1 41 6.750
5 cases were omitted due to missing values .

Mann-Whitney U for Mn CONCEN
Grouping Variable : LOCATION
U 6.000
U Prime 39.000
Z-Value -2.200
P-Value .0278
Tied Z-Value -2.202
Tied P-Value .0276
#Ties 1

Mann-Whitney Rank Info for Mn CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 5 21-0001 4.200
Onsite 1 9 1 84.000 1 9 .333

Mann-Whitney U for V CONCEN
Grouping Variable: LOCATION
U 3.000
U Prime 17.000
Z-Value -1 .715
P-Value .0864
Tied Z-Value -1 .917
Tied P-Value 0552
# Ties 2
5 cases were omitted due to missing values.

Mann-Whitney Rank Info for V CONCEN
2rouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 51 18.0001 3.1500
Onsite 1 41 27.0001 6 . 7~5O500
5 cases were omitted due to missing values



West Area Surface Water Data

LOCATION UNITS
Background ug/L
Background ug/L
Background ug/L
Background ug/L
Background ug/L
Onsite ug/L
Onsite ug/L
Onsite ug/L
Onsite ug/L
Onsite ug/L
Onsite ug/L
Onsite ug/L
Onsite ug/L
Onsite ug/L

SAMP-NO SITE-ID DETECT Al CONCEN SAMP NO SITE-ID DETECT Fe CONCEN
AE2004 BCG-SWO04 Y 478 AE2004 BCG-SWO04 Y 457
AE2005 BCG-SWO05 Y 361 AE2005 BCG-SWO05 Y 362
AE2006 BCG-SWO06 Y 182 AE2006 BCG-SWO06 Y 201

12100 WARP-SWO1 Y 631 12100 WARP-SWO1 Y 1300
121 10 WARP-SW02 N 100 121 10 WARP-SW02 Y 126
12130 WARP-SW04 N 100 12130 WARP-SW04 Y 646
12120 WARP-SW03 Y 300 12120 WARP-SW03 Y 747
12150 WARP-SW06 Y 12400 12150 WARP-SW06 Y 19000
12140 WARP-SW05 Y 13800 12140 WARP-SW05 Y 21100

** fixed this value to be 112 of the DL because value was "B" qualified .
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West Area Su . .,ce Water Data

SAMP-NO SITE-ID DETECT Pb CONCEN SAMP
-
NO SITE-ID DETECT Mg CONCEN

AE2004 BCG-SWO04 N 1 .3 AE2004 BCG-SWO04 Y 18200
AE2005 BCG-SWO05 N 1 .3 AE2005 BCG-SWO05 Y 18800
AE2006 BCG-SWO06 N 1 .3 AE2006 BCG-SWO06 Y 19300

12100 WARP-SWO1 N 1 .5 12100 WARP-SWOI Y 26000
121 10 WARP-SW02 N 1 .5 121 10 WARP-SW02 Y 26500
12120 WARP-SW03 N 1 .5 12130 WARP-SW04 Y 25800
12130 WARP-SW04 N 1 .5 12120 WARP-SW03 Y 26200

PB-WA-SW1 PB-RWP-SW1 N 12.5 12140 WARP-SW05 Y 46500
PB-WA-SW2 PB-RWP-SW2 N 12.5 12150 WARP-SW06 Y 50700
PB-WA-SW4 PB-RWP-SW4 N 12 .5
PB-WA-SW5 PB-RWP-SW5 N 12 .5

12140 WARP-SWO5 y 25
12150 WARP-SW06 y 32 .9

PB-WA-SW3 PB-RWP-SW3 y 77

HARISK DBkPLUM BROOK\RED WATER PONDS ECO REVS\ANALYSIS\WA SW BG.XLS Page 2 of 3 4/25/01



West Area Surface Water Data

SAMP-NO SITE-ID DETECT Mn CONCEN SAMP
-
NO SITE-ID DETECT V CONCEN

AE2004 BCG-SWO04 Y 19.9 AE2004 BCG-SWO04 N 1 .05
AE2005 BCG-SWO05 Y 19.3 AE2005 BCG-SWO05 N 1 .05
AE2006 BCG-SWO06 Y 20.4 AE2006 BCG-SWO06 N 1 .05

12100 WARP-SWO1 Y 890 12100 WARP-SWO1 N 25.0
121 10 WARP-SW02 Y 30.6 121 10 WARP-SW02 N 25.0
12130 WARP-SW04 Y 126 12120 WARP-SW03 N 25.0

PB-WA-SWI PB-RWP-SWI Y 190 12130 WARP-SW04 N 25.0
PB-WA-SW3 PB-RWP-SW3 Y 230 12140 WARP-SWO5 N 25.0
PB-WA-SW2 PB-RWP-SW2 Y 260 12150 WARP-SW06 Y 52.2
PB-WA-SW4 PB-RWP-SW4 Y 260

12120 WARP-SW03 Y 261
12140 WARP-SW05 Y 1150
12150 WARP-SW06 Y 1550

PB-WA-SW5 PB-RWP-SW5 Y 1600
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West Area Soil Results

Mann-Whitney U for Anthracene CONCEN
xrouping Variable : LOCATION
U 0.000
U Prime 54.000
Z-Value -2.714
P-Value .0067
Tied Z-Value -2750
Tied P-Value ~060
# Ties 6

Mann-Whitney Rank Info for Anthracene CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background

-
3 6.0001 2.0001

Onsite 1+8 225.000 1 12.5001

Mann-Whitney U for B(a)A CONCEN
Grouping Variable : LOCATION
U 0.000
U Prime 54.000
Z-Value -2.714
P-Value .0067
Tied Z-Value -2.746
Fied P-Value .0060
# Ties 5

Mann-Whitney Rank Info for B(a)A CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 3 1 6.000 1 2.0001
Onsite 1 181 225.0001 12.5001

Mann-Whitney U for B(a)P CONCEN
Grouping Variable : LOCATION
U 0.000
U Prime 54.000
Z-Value -2.714
P-Value OD67
Tied Z-Value -2.747
Tied P-Value 0060
# Ties 6

Mann-Whitney Rank Info for B(a)P CONCEN
rouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background ~ 31 6.000 1 2.0001
Onsite 1 181 225.000 1 12.500



Mann-Whitney U for B(b)F CONCEN
Gro-apiti-g-Vi-ri-abte---ECCAT[Olf
U 0.000
U Prime 54.000
Z-Value -2.714
P-Value .0067
Tied Z-Value -2.746
Tied P-Value 0060
# Ties

Mann-Whitney Rank Info for B(b)F CONCEN
Grouping Variable: LOCATION

Count Sum Ranks Mean Rank
Background 1 31 6.000 1 2.0001
Onsite 1 181 225.000 1 12 .500 1

Mann-Whitney U for B(gh!)P CONCEN
Grouping Variable : LOCATION
U 0.000
U Prime 54.000
Z-Value -2.714
P-Value .0067
Tied Z-Va ue

~Tied P-Va ue
# Ties

Mann-Whitney Rank Info for B(ghi)P CONCEN
Grouping Variable: LOCATION

Count Sum Ranks Mean Rank
Background 1 3 1 6.000 1 2.0001
Onsite 1 181 225.000 1 12.5001

Mann-Whitney U for B(k)F CONCEN
Grouping Variable : LOCATION
U 0.000
U Prime 54.000
Z-Value -2.714
P-Value .0067
Tied Z-Value -2.746
Tied P-Value 0060
# Ties 5

Mann-Whitney Rank Info for B(k)F CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 3 1 6.0001 2.0001
Onsite 1 181 225.000 1 12.5001



Ma nrWhitney-11for-Chrysene-CONCEN
Grouping Variable: LOCATION
U 0.000
U Prime 54.000
Z-Value -2.714
P-Value .0067
Tied Z-Value -2746
Tied P-Value .0
# Ties 5

Mann-Whitney Rank Info for Chrysene CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 31 6.0001 2

'
000

Onsite 1 181 225.000 1 12.500

Mann-Whitney U for 1(123-cd)P CONCEN
Grouping Variable : LOCATION
U 0.000
U Prime 54.000
Z-Value -2.714
P-Value .0067
Tied Z-Value -2.746
Tied P-Value .0060
# Ties 5

Mann-Whitney Rank Info for 1(123-cd)P CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 3 1 6.000 1 2

.000Onsite 1 181 225.000 1 12.500

Mann-Whitney U for Phenanthrene CONCEN
Grouping Variable : LOCATION
U 0.000
U Prime 54.000
Z-Value -2.714
P-Value .0067
Tied Z-Value -2.746
Tied P-Value .0060
# Ties 5

Mann-Whitney Rank Info for Phenanthrene CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 3 1 6 .000 j 2.000
Onsite 1 181 225.0001 12.500 1



West Area Soil Background Data

LOCATION UNITS SAMP-NO SITE-ID DETECT Anthracene CONCEN
Onsite mg/kg 8870 WARP-DP20 y 0 .12
Onsite mg/kg 8300 WARP-DP06 N 0.185
Onsite mg/kg 8780 WARP-DP18 N 0.185
Onsite mg/kg 8820 WARP-DP19 N 0 .185
Onsite mg/kg 8380 WARP-DP08 N 0.19
Onsite mg/kg 8460 WARP-DP10 N 0.19
Onsite mg/kg 8350 WARP-DP07 N 0 .195
Onsite mg/kg 8430 WARP-DP09 N 0 .195
Onsite mg/kg 8670 WARP-DP15 N 0.195
Onsite mg/kg 8180 WARP-DP03 N 0 .195
Onsite mg/kg 8500 WARP-DP1 I N 0.195
Onsite mg/kg 8270 WARP-DP05 N 0.2
Onsite mg/kg 8750 VMRP-DP17 N 0.2
Onsite mg/kg 8140 WARP-DP02 N 0.2
Onsite mg/kg 8700 WARP-DP16 N 0.2
Onsite mg/kg 8110 WARP-DP01 N 0 .205
Onsite mg/kg 8550 WARP-DP12 N 0.205
Onsite mg/kg 8580 WARP-DP13 y 0.23
Background mg/kg AE0004 BCG-SO004 N 0 .001
Background mg/kg AE0005 BCG-SO005 N 0 .001
Background mg/kg AE0006 BCG-SO006 N 0 .001
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SAMP-NO CHEM
-
NAME

8870 WARP-DP20
8300 WARP-DP06
8780 WARP-DP18
8820 WARP-DP19
8380 WARP-DP08
8460 WARP-DP10
8350 WARP-DP07
8430 WARP-DP09
8670 WARP-DP15
8180 WARP-DP03
8500 WARP-DP1 1
8270 WARP-DP05
8750 WARP-DP17
8140 WARP-DP02
8700 WARP-DP16
8110 WARP-DP01
8550 WARP-DP12
8580 WARP-DP13

AE0004 BCG-SO004
AE0005 BCG-SO005
AE0006 BCG-SO006

DETECT B(a)A CONCEN
y 0 .17
N 0.185
N 0.185
N 0.185
N 0.19
N 0.19
N 0.195
N 0.195
N 0.195
N 0.195
N 0.195
N 0.2
N 0.2
N 0 .2
N 0 .2
N 0 .205
N 0 .205
y 0.40
N 0.0025
y 0.0049
y 0.0048
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West Area Soil -dckground Data

SAMP-NO CHEM-NAME DETECT B(a)P CONCEN SAMP-NO CHEM
-
NAME DETECT B(b)F CONCEN

8870 WARP-DP20 y 0.14 8870 WARP-DP20 y 0.14
8300 WARP-DP06 N 0.185 8300 WARP-DP06 N 0.185
8780 WARP-DP18 N 0.185 8780 WARP-DP18 N 0.185
8820 WARP-DP19 N 0.185 8820 WARP-DP19 N 0.185
8380 WARP-DPO8 N 0.19 8380 WARP-DPO8 N 0.19
8460 WARP-DP10 N 0.19 8460 WARP-DP10 N 0.19
8350 WARP-DP07 N 0.195 8350 WARP-DP07 N 0.195
8430 WARP-DP09 N 0.195 8430 WARP-DP09 N 0.195
8670 WARP-DP15 N 0.195 8670 WARP-DP15 N 0.195
8180 WARP-DP03 N 0.195 8180 WARP-DP03 N 0.195
8500 WARP-DP1 1 N 0.195 8500 WARP-DP1 1 N 0.195
8270 WARP-DP05 N 0.2 8270 WARP-DP05 N 0.2
8750 WARP-DP17 N 0.2 8750 WARP-DP17 N 0.2
8140 WARP-DP02 N 0.2 8140 WARP-DP02 N 0.2
8700 WARP-DP16 N 0.2 8700 WARP-DP16 N 0.2
8110 WARP-DP01 N 0 .205 8110 WARP-DPO 1 N 0.205
8550 WARP-DP12 N 0 .205 8550 WARP-DP12 N 0.205
8580 WARP-DP13 y 0.39 8580 WARP-DP13 y 0.3

AE0004 BCG-SO004 y 0 .0038 AE0004 BCG-SO004 y 0.0036
AE0005 BCG-SO005 y 0 .0078 AE0005 BCG-SO005 y 0.0078
AE0006 BCG-SO006 y 0 .0078 AE0006 BCG-SO006 y 0.0074
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West Area Soil Background Data

SAMP-NO CHEM-NAME DETECT B(ghi)P CONCEN SAMP-NO CHEM
-
NAME DETECT B(k)F CONCEN

8870 WARP-DP20 y 0.076 8870 WARP-DP20 y 0.11
8300 WARP-DP06 N 0.185 8300 WARP-DP06 N 0.185
8780 WARP-DP18 N 0.185 8780 WARP-DP18 N 0.185
8820 WARP-DP19 N 0.185 8820 WARP-DP19 N 0 .185
8380 WARP-DPO8 N 0 .19 8380 WARP-DP08 N 0.19
8460 WARP-DPIO N 0 .19 8460 WARP-DP10 N 0.19
8350 WARP-DP07 N 0.195 8350 WARP-DP07 N 0 .195
8430 WARP-DP09 N 0.195 8430 WARP-DP09 N 0 .195
8670 WARP-DP15 N 0.195 8670 WARP-DP15 N 0.195
8180 WARP-DP03 N 0.195 8180 WARP-DP03 N 0.195
8500 WARP-DP I I N 0.195 8500 WARP-DP1 I N 0.195
8270 WARP-DP05 N 0.2 8270 WARP-DP05 N 0 .2
8750 WARP-DP17 N 0.2 8750 WARP-DP17 N 0.2
8140 WARP-DP02 N 0 .2 8140 WARP-DP02 N 0.2
8700 WARP-DP16 N 0 .2 8700 WARP-DP16 N 0.2
8110 WARP-DPO I N 0.205 8110 WARP-DPOI N 0.205
8550 WARP-DP12 N 0.205 8550 WARP-DP12 N 0.205
8580 WARP-DP13 y 0.22 8580 WARP-DP13 y 0 .35

AE0004 BCG-SO004 N 0.004 AE0004 BCG-SO004 y 0.0018
AE0005 BCG-SO005 N 0.00405 AE0005 BCG-SO005 y 0.0035
AE0006 BCG-SO006 N 0 .00405 AE0006 BCG-SO006 y 0.0038

KMISK DPI" UM BROOK\RED WATER PONDS ECO REVS\ANALYSIS\WA SO BG.XLS Pagp .3 of 5 4/25/01



West Area Soi, -ickground Data

SAMP-NO CHEM-NAME DETECT Chrysene CONCEN SAMP-NO CHEM-NAME DETECT 1(123-cd)P CONCEN
8870 WARP-DP20 y 0.17 8870 WARP-DP20 y 0.076
8300 WARP-DP06 N 0.185 8300 WARP-DP06 N 0.185
8780 WARP-DP18 N 0.185 8780 WARP-DP18 N 0.185
8820 WARP-DP19 N 0.185 8820 WARP-DP19 N 0.185
8380 WARP-DPO8 N 0 .19 8380 WARP-DPO8 N 0.19
8460 WARP-DP10 N 0 .19 8460 WARP-DPIO N 0.19
8350 WARP-DP07 N 0.195 8350 WARP-DP07 N 0.195
8430 WARP-DP09 N 0.195 8430 WARP-DP09 N 0.195
8670 WARP-DP15 N 0.195 8670 WARP-DP15 N 0.195
8180 WARP-DP03 N 0.195 8180 WARP-DP03 N 0.195
8500 WARP-DP1 I N 0.195 8500 WARP-DP1 1 N 0.195
8270 WARP-DP05 N 0.2 8270 WARP-DP05 N 0.2
8750 WARP-DP17 N 0.2 8750 WARP-DP17 N 0.2
8140 WARP-DP02 N 0 .2 8140 WARP-DP02 N 0.2
8700 WARP-DP16 N 0 .2 8700 WARP-DP16 N 0.2
8110 WARP-DPO 1 N 0 .205 8110 WARP-DP01 N 0.205
8550 WARP-DP12 N 0 .205 8550 WARP-DP12 N 0.205
8580 WARP-DP13 y 0.42 8580 WARP-DP13 y 0 .23

AE0004 BCG-SO004 y 0 .0032 AE0004 BCG-SO004 y 0 .0022
AE0005 BCG-SO005 y 0 .0062 AE0005 BCG-SO005 y 0 .0074
AE0006 BCG-SO006 y 0 .0063 AE0006 BCG-SO006 y 0 .0048
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West Area Soil Background Data

SAMP NO CHEM NAME DETECT Phenanthrene CONCEN
8300 WARP-DP06 N 0.185
8780 WARP-DP18 N 0.185
8820 WARP-DP19 N 0 .185
8380 WARP-DP08 N 0.19
8460 WARP-DP10 N 0.19
8350 WARP-DP07 N 0.195
8430 WARP-DP09 N 0 .195
8670 WARP-DP15 N 0 .195
8180 WARP-DP03 N 0.195
8500 WARP-DPI 1 N 0.195
8270 WARP-DP05 N 0.2
8750 WARP-DP17 N 0.2
8140 WARP-DP02 N 0.2
8700 WARP-DP16 N 0.2
8110 WARP-DPO I N 0.205
8550 WARP-DP12 N 0 .205
8870 WARP-DP20 y 0.25
8580 WARP-DP13 y 0.36

AE0004 BCG-SO004 y 0 .056
AE0005 BCG-SO005 y 0 .068
AE0006 BCG-SO006 y 0.13
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Mann-Whitney U for Mg CONCEN
Grouping Variable : LOCATION Pentolite Road Sediment

U Prime
Z-Value
P-Value

Tied Z-Value
Tied P-Value
# Ties

Mann-Whitney Rank Info for Mg CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 51 21 .0001 4.200
On-site 7 1 57.000 1 8.143

Mann-Whitney U for K CONCEN
Grouping Variable : LOCATION
U 9.000
U Prime 26.000
Z-Value -1.380
P-Value .1675
Tied Z-Value -1.380
Tied P-Value .1675
# Ties 0

jann-Whitney Rank Info for K CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 51 41.000 1 8.200
On-site 7 1 37-000J 5.286 1

Mann-Whitney U for Carbazole CONCEN
Grouping Variable : LOCATION
U 2.000
U Prime 12.000
Z-Value -1 .464
P-Value .1432
Tied Z-Value -1 .470
Tied P-Value .1416
# Ties I l I
3 cases were ornitted due to missing values

Mann-Whitney Rank Info for Carbazole CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 2 1 5.0001 2.500
On-site 7 1 40.0001 5.714
mses were omitted due to missing values .



Pentolite Road Sediment Data

SAMP-NO SITE-ID LOCATION UNITS Magnesium DETECT Mg CONCEN Potassium DETECT K CONCEN
AE1001 BCG-SDO01 Background mg/kg Magnesium Y 10300 Potassium Y 1210
AE 1 002 BCG-SDO02 Background mg/kg Magnesium Y 7940 Potassium Y 3240
AE1003 BCG-SDO03 Background mg/kg Magnesium Y 8480 Potassium Y 2110

11160 PRRP-SDO1 Background mg/kg Magnesium Y 10700 Potassium N 655
11170 PRRP-SD02 On-site mg/kg Magnesium Y 19300 Potassium N 315.5
11180 PRRP-SD03 On-site mg/kg Magnesium Y 13500 Potassium Y 1040
11190 PRRP-SD04 Background mg/kg Magnesium Y 2710 Potassium N 332

AC1001 PRWP-SDO01 On-site mg/kg Magnesium Y 11200 Potassium N 8
AC 1 002 PRWP-SDO02 On-site mg/kg Magnesium Y 9140 Potassium N 5.7
AC 1003 PRWP-SDO03 On-site mg/kg Magnesium Y 15900 Potassium Y 2480
AC 1004 PRWP-SDO04 On-site mg/kg Magnesium Y 12400 Potassium Y 1650
AC1005 PRWP-SDO05 On-site mg/kg Magnesium Y 6920 Potassium N 5.95
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Pentolite Ro& ediment Data

SAMP NO SITE-ID
AE1001 BCG-SDO01
AE1002 BCG-SDO02
AE1003 BCG-SDO03

11160 PRRP-SDO1
11170 PRRP-SD02
11180 PRRP-SD03
11190 PRRP-SD04

AC1001 PRWP-SDO01
AC 1 002 PRWP-SDO02
AC 1003 PRWP-SDO03
AC1004 PRWP-SDO04
AC1005 PRWP-SDO05

LOCATION UNITS Carbazole DETECT Carbazole CONCEN
Background mg/kg Carbazole
Background mg/kg Carbazole
Background mg/kg Carbazole
Background mg/kg Carbazole N 0.215
On-site mg/kg Carbazole y 0.18
On-site mg/kg Carbazole N 0.285
Background mg/kg Carbazole N 0.11
On-site mg/kg Carbazole N 0.17
On-site mg/kg Carbazole N 0.28
On-site mg/kg Carbazole N 0 .23
On-site mg/kg Carbazole N 0 .23
On-site mg/kg Carbazole N 0 .27
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Mann-Whitney U for Al CONCEN
Grouping Variable : LOCATION

U Prime
Z-Value
P-Value
Tied Z-Value
Tied P-Value
# Ties

Mann-Whitney Rank Info for Al CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 5 1 33.000 1 6.6001
On-site 1 81 58.000 1 7.2501

Mann-Whitney U for Fe CONCEN
Grouping Variable : LOCATION
U 15.000
U Prime 25.000
Z-Value -.732
P-Value .4642
Tied Z-Value - .732
Tied P-Value .4642
# Ties 0

Mann-Whitney Rank Info for Fe CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 51 40.000 1 8.0001
On-site 1 8 1 51 .0001 6.375 1

Mann-Whitney U for Mn CONCEN
Grouping Variable: LOCATION
U 17.000
U Prime 23.000
Z-Value -.439
P-Value .6605
Tied Z-Value -.439
Tied P-Value 6605
# Ties 0

Mann-Whitney Rank Info for Mn CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 51 38.000 7.6001
On-site 1 81



Pentolite Road Surfacr; Water Background Data

SAMP-NO SITE-ID LOCATION UNITS Aluminum DETECT AICONCEN Iron DETECT Fe CONCEN
AE2001 BCG-SWO01 Background ug/L Aluminum Y 270 Iron Y 717
AE2002 BCG-SWO02 Background ug/L Aluminum Y 435 Iron Y 1070
AE2003 BCG-SWO03 Background ug/L Aluminum N 36.35 Iron Y 618

12160 PRRP-SWO1 Background ug/L Aluminum Y 778 Iron Y 1420
12170 PRRP-SW02 On-site ug/L Aluminum Y 530 Iron Y 972
12180 PRRP-SW03 On-site ug/L Aluminum Y 3040 Iron Y 5790
12190 PRRP-SW04 Background ug/L Aluminum N 100 Iron Y 948

AC2004 PRWP-SWO04 On-site ug/L Aluminum Y 712 Iron Y 1220,
AC2006 PRWP-SWO06 On-site ug/L Aluminum N 36.35 Iron Y 388
AC2007 PRWP-SWO07 On-site ug/L Aluminum Y 137 Iron Y 364
AC2008 PRWP-SWO08 On-site ug/L Aluminum Y 237 Iron Y 608
AC2009 PRWP-SWO09 On-site ug/L Aluminum N 36.35 Iron Y 314
AC201 0 PRWP-SWO10 On-site ug/L Aluminum Y 494 Iron Y 1010
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Pentolite Road Surface Water Background Data

SAMP-NO SITE-ID
AE2001 BCG-SWO01
AE2002 BCG-SWO02
AE2003 BCG-SWO03

12160 PRRP-SWO1
12170 PRRP-SW02
12180 PRRP-SW03
12190 PRRP-SW04

AC2004 PRWP-SWO04
AC2006 PRWP-SWO06
AC2007 PRWP-SWO07
AC2008 PRWP-SWO08
AC2009 PRWP-SWO09
AC201 0 PRWP-SWO10

LOCATION
Background
Background
Background
Background
On-site
On-site
Background
On-site
On-site
On-site
On-site
On-site
On-site

UNITS Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese
ug/L Manganese

DETECT Mn CONCEN
y 109
y 357
y 332
y 245
y 261
y 404
y 67.1
y 149
y 104
y 106
y 148
y 101
y 147
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Pentolite Road Surfac, ater Background Data

SAMP-NO SITE-ID LOCATION UNITS Lead DETECT Pb CONCEN
AE2001 BCG-SWO01 Background ug/L Lead N 1 .3
AE2002 BCG-SWO02 Background ug/L Lead N 1 .3
AE2003 BCG-SWO03 Background ug/L Lead N 1 .3

12160 PRRP-SWO1 Background ug/L Lead N 1 .5
12170 PRRP-SW02 On-site ug/L Lead N 1 .5
12180 PRRP-SW03 On-site ug/L Lead y 8.7
12190 PRRP-SW04 Background ug/L Lead N 1 .5

AC2004 PRWP-SWO04 On-site ug/L Lead N 1 .3
AC2006 PRWP-SWO06 On-site ug/L Lead N 1 .3
AC2007 PRWP-SWO07 On-site ug/L Lead N 1 .3
AC2008 PRWP-SW008 On-site ug/L Lead N 1 .3
AC2009 PRWP-SWO09 On-site ug/L Lead N 1 .3
AC201 0 PRWP-SWOIO On-site ug/L Lead N 1 .3
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Mann-Whitney U for Pb CONCEN
Grouping Variable : LOCATION Pentolite Road Surface Water
- I I -~7,~nnn

U Prime 22.000
Z-Value - .293
P-Value .7697

Tied Z-Value -.361
Tied P-Value .71a4
# Ties 2

Mann-Whitney Rank Info for Pb CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 1 51 37.000 1 7.4001
On-site 1 81 54.0001 6.750



Mann-Whitney U for Sb CONCEN
Grouping Variable : LOCATION

U Prime 2239.000
Z-Value -5.781
P-Value <.0001
Tied Z-Value -5.785
Tied P-Value <.0001
# Ties 29

Mann-Whitney Rank Info for Sb CONCEN
Grouping Variable : LOCATION

Count Sum Ranks Mean Rank
Background 29 2674.0001 92.207

Onsite 1 90 1 4466.0001 49.622



Pentolite Road Soil Background Data

SAMP-NO, SITE-ID LOCATION UNITS Antimony DETECT Sb CONCEN
6990 BCG-SB01 Background mg/kg Antimony N 74
7000 BCG-SB01 Background mg/kg Antimony N 6 .8
7010 BCG-SB02 Background mg/kg Antimony N 7 .4
7020 BCG-SB02 Background mg/kg Antimony Y 7 .8
7030 BCG-SB03 Background mg/kg Antimony N 7 .4
7040 BCG-SB03 Background mg/kg Antimony Y 7 .9
7050 BCG-SB04 Background mg/kg Antimony Y 9 .3
7060 BCG-SB04 Background mg/kg Antimony N 8
7070 BCG-SB05 Background mg/kg Antimony N 7 .2
7080 BCG-SBO5 Background mg/kg Antimony N 7.4
7090 BCG-SB06 Backg~round mg/kg Antimony N 7
7100 BCG-SB06 Background mg/kg Antimony N 6.8
BG-S1 0 .5-3.0 Background mg/kg Antimony N 5.4
BG-S1 3 .0-5.0 Background mg/kg Antimony N 5 .7
BG-S2 0.5-3.0 Background mg/kg Antimony Y 6.3
BG-S2 3 .0-5.0 Background mg/kg Antimony N 5.8
BG-S3 0.5-3.0 Background mg/kg Antimony N 5.4
BG-S3 3 .0-4.0 Background mg/kg Antimony N 5.5
BG-S4 0 .5-3 .0 Background mg/kg Antimony Y 7.6
BG-S5 0 .5-3.0 Background mg/kg Antimony Y 6.7
BG-S5 3 .0-5.0 Background mg/kg Antimony Y 5 .9
BG-S6 0 .5-3.0 Background mg/kg Antimony Y 6 .4
BG-S6 3 .0-4.5 Background mg/kg Antimony N 5 .7
BG-S7 0.5-3 .0 Background mg/kg Antimony Y 7 .5
BG-S9 0 .5-3.0 Background mg/kg Antimony N 5.6
BG-S9 3 .0-5.0 Background mg/kg Antimony N 6 .1

PB-PR-S8-0-0/2 .0 PB-RWP-PR-S8 Onsite mg/kg Antimony N 2.6
PB-PR-S8-2.0/5.0 PB-RWP-PR-S8 Onsite mg/kg Antimony N 2.6
PB-PR-SI-0.0/2.0 PB-RWP-9PR-SI Onsite mg/kg Antimony N 2.65
PB-PR-S3-0.0/2.0 PB-RWP-PR-S3 Onsite mg/kg Antimony N 2.65
PB-PR-S14-0.0/3.0 PB-RWP-PR-Sl4 Onsite mg/kg Antimony N 2.65
PB-PR-S30-0.0/0.5 PB-RWP-PR-S30 Onsite mg/kg Antimony N 2.65
PB-PR-S16-0.0/3.0 PB-RWP-PR-S16 Onsite mg/kg Antimony N 2.7
PB-PR-S19-0.0/3 .0 PB-RWP-PR-S19 Onsite mg/kg Antimony N 2.7
PB-PR-S21-0.0/0 .5 PB-RWP-PR-S21 Onsite mg/kg Antimony N 2.7
PB-PR-S17-0.0/2 .0 PB-RWP-PR-Sl7 Onsite mg/kg Antimony N 2 .75
PB-PR-S20-0.0/2 .0 PB-RWP-PR-S20 Onsite mg/kg Antimony N 2 .75
PB-PR-S1 1-0.0/3 .0 PB-RWP-PR-S1 1 Onsite mg/kg Antimony N 2.75
PB-PR-S15-0.0/3 .0 PB-RWP-PR-S15 Onsite mg/kg Antimony N 2.75
PB-PR-S1 5-3.0/5 .0 PB-RWP-PR-S15 Onsite mg/kg Antimony N 2 .75
PB-PR-S18-0.0/2 .0 PB-RWP-PR-Sl8 Onsite mg/kg Antimony N 2 .8
PB-PR-S2-0.0/3.0 PB-RWP-PR-S2 Onsite mg/kg Antimony N 2 .8
PB-PR-S5-0.0/3.0 PB-RWP-PR-S5 Onsite mg/kg Antimony N 2 .8
PB-PR-S6-0.0/3.0 PB-RWP-PR-S6 Onsite mg/kg Antimony N 2.8
PR-PR-S9-0 .0/3.0 PB-RWP-PR-S9 Onsite mg/kg Antimony N 2.8
PB-PR-S22-0.0/0 .5 PB-RWP-PR-S22 Onsite mg/kg Antimony N 2.8
PB-PR-S24-0.0/0 .5 PB-RWP-PR-S24 Onsite mg/kg Antimony N 2.8
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Pentolite Road Soil Background Data

SAMP-NO SITE-ID LOCATION UNITS Antimony DETECT Sb CONCEN
PB-PR-S13-3 .0/5.0 PB-RWP-PR-Sl3 Onsite mg/kg Antimony N 2.8
PB-PR-S14-3 .0/5.0 PB-RWP-PR-Sl4 Onsite mg/kg Antimony N 2.8
PB-PR-S13-0 .0/3 .0 PB-RWP-PR-Sl3 Onsite mg/kg Antimony N 2.85
PB-PR-S7-0 .0/3.0 PB-RWP-PR-S7 Onsite mg/kg Antimony N 2 .85
PB-PR-S23-0 .0/0 .5 PB-RWP-PR-S23 Onsite mg/kg Antimony N 2 .85
PB-PR-S1-2 .0/5.0 PB-RWP-PR-S1 Onsite mg/kg Antimony N 2 .85
PB-PR-S4-0 .0/3.0 PB-RWP-PR-S4 Onsite mg/kg Antimony N 2 .9
PB-PR-S8-0 .0/0.5 PB-RWP-PR-S8 Onsite mg/kg Antimony N 2 .9
PB-PR-S10-0.0/3 .0 PB-RWP-PR-S10 Onsite mg/kg Antimony N 2.95
PB-PR-S12-0.0/3 .0 PB-RWP-PR-S12 Onsite mg/kg Antimony N 3
PB-PR-S14-0.0/0 .5 PB-RWP-PR-S14 Onsite mg/kg Antimony N 3
PB-PR-S10-3.0/5.0 PB-RWP-PR-S10 Onsite mg/kg Antimony N 3
PB-PR-S18-2.0/5.0 PB-RWP-PR-Sl8 Onsite mg/kg Antimony N 3
PB-PR-S3-2 .0/5.0 PB-RWP-PR-S3 Onsite mg/kg Antimony N 3
PB-PR-S12-3 .0/5.0 PB-RWP-PR-S12 Onsite mg/kg Antimony N 3.05
PB-PR-S6-3.0/5.0 PB-RWP-PR-S6 Onsite mg/kg Antimony N 3.05
PB-PR-S17-0 .0/0.5 PB-RWP-PR-Sl7 Onsite mg/kg Antimony N 3 .1
PB-PR-S4-3.0/5 .0 PB-RWP-PR-S4 Onsite mg/kg Antimony N 3 .1
PB-PR-S5-3.0/5 .0 PB-RWP-PR-S5 Onsite mg/kg Antimony N 3 .1
PB-PR-S7-3.0/5 .0 PB-RWP-PR-S7 Onsite mg/kg Antimony N 3.1
PB-PR-S9-3.0/5.0 PB-RWP-PR-S9 Onsite mg/kg Antimony N 3.1
PB-PR-S13-0 .0/0.5 PB-RWP-PR-S13 Onsite mg/kg Antimony N 3.15
PB-PR-S19-0 .0/0.5 PB-RWP-PR-S19 Onsite mg/kg Antimony N 3.15

7440 PRRP-DP07 Onsite mg/kg Antimony N 3.2
7280 PRRP-DP03 Onsite mg/kg Antimony N 3.3
7840 PRRP-DP17 Onsite mg/kg Antimony N 3 .3
7920 PRRP-DP19 Onsite mg/kg Antimony N 3 .3
7810 PRRP-DP16 Onsite mg/kg Antimony N 3.3
7560 PRRP-DP10 Onsite mg/kg Antimony N 3.35
7680 PRRP-DP13 Onsite mg/kg Antimony N 3.35

7360R PRRP-DP05 Onsite mg/kg Antimony N 3 .4
7520R PRRP-DP09 Onsite mg/kg Antimony N 3 .4

7640 PRRP-DP12 Onsite mg/kg Antimony N 3 .4
7240R PRRP-DP02 Onsite mg/kg Antimony N 3.45

7480 PRRP-DP08 Onsite mg/kg Antimony N 3.45
7600 PRRP-DP1 1 Onsite mg/kg Antimony N 3.45
7760 PRRP-DP15 Onsite mg/kg Antimony N 3.45
7880 PRRP-DP18 Onsite mg/kg Antimony N 3.45
7960 PRRP-DP20 Onsite mg/kg Antimony N 3.45
7400 PRRP-DP06 Onsite mg/kg Antimony N 3.55
7320 PRRP-DP04 Onsite mg/kg Antimony N 3.6
7610 PRRP-DP1 1 Onsite mg/kg Antimony N 3.6
7690 PRRP-DP13 Onsite mg/kg Antimony N 3.6
7930 PRRP-DP19 Onsite mg/kg Antimony N 3.6
7850 PRRP-DP17 Onsite mg/kg Antimony Y 3 .6
7730 PRRP-DP14 Onsite mg/kg Antimony N 3 .65
7970 PRRP-DP20 Onsite mg/kg Antimony N 3 .65
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Pentolite Road Soil Background Data

SAMP-NO SITE-ID LOCATION UNITS Antimony DETECT Sb CONCEN
7200 PRRP-DP01 Onsite mg/kg Antimony N 3 .7
7720 PRRP-DP14 Onsite mg/kg Antimony N 3 .7
7800 PRRP-DP1 6 Onsite mg/kg Antimony N 3 .7
7250 PRRP-DP02 Onsite mg/kg Antimony N 3 .7
7410 PRRP-DP06 Onsite mg/kg Antimony N 3 .7
7450 PRRP-DP07 Onsite mg/kg Antimony N 3 .7
7490 PRRP-DP08 Onsite mg/kg Antimony N 3 .7
7770 PRRP-DP15 Onsite mg/kg Antimony N 3 .7

7530R PRRP-DP09 Onsite mg/kg Antimony N 3.75
7650 PRRP-DP12 Onsite mg/kg Antimony Y 3.75
7290 PRRP-DP03 Onsite mg/kg Antimony N 3.8
7330 PRRP-DP04 Onsite mg/kg Antimony N 3.8
7570 PRRP-DP10 Onsite mg/kg Antimony N 3.85
7890 PRRP-DP18 Onsite mg/kg Antimony Y 3.85

PB-PR-S16-3.0/5.0 PB-RWP-PR-S16 Onsite mg/kg Antimony Y 5.6
PB-PR-S20-2.0/5.0 PB-RWP-PR-S20 Onsite mgft Antimony Y 5.7
PB-PR-S19-3.0/5.0 PB-RWP-PR-S19 Onsite mg/kg Antimony Y 6
PB-PR-S17-2.0/5.0 PB-RWP-PR-S1 7 Onsite mg/kg Antimony Y 6.1
PB-PR-S2-3.0/5.0 PB-RWP-PR-S2 Onsite mg/kg Antimony Y 6.8
PB-PR-S1 1-3.0/5.0 PB-RWP-PR-S1 1 Onsite mg/kg Antimony Y 7.3

7210 PRRP-DP01 Onsite mg/kg Antimony Y 7.9
7370 PRRP-DP05 Onsite mg/kg Antimony Y 9.3

AE0001 BGC-SO001 Background mg/kg Antimony N 0.215
AE0002 BGC-SO002 Background mg/kg Antimony N 0.2
AE0003 BGC-SO003 Background mg/kg Antimony N 0.265
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1 . INTRODUCTION

At the request of IT Corporation, EA Engineering, Science, and Technology performed toxicity

testing; on surface water, soil, and sediment samples collected from Plum Brook Ordnance

Works, Red WaterPonds Area (Sandusky, Ohio) . The samples were evaluated for toxicity using

selected freshwater invertebrate and vertebrate test species. Chronic toxicity tests with

Ceriodaphnia dubia (water flea) and Pimephales promelas (fathead minnow) were conducted on

undiluted surface water samples. The freshwater amphipod Hyalella azteca was exposed to

whole sediments in 1 0-day toxicity tests . Bloaccumulation testing was performed on soil and

sediment samples using the terrestrial red worm Eiseniafbetida and the aquatic oligochaete

Lumbriculus variegatus . The objective ofthe toxicity testing was to assess the toxicity of the

water and sediment samples to the test organisms by determining the effects upon specific

endpoints (e.g ., survival, reproduction, and growth) of the organisms exposed to the samples, as

compared to the organisms exposed to a laboratory control water or sediment . The testing withZD
Eiseniafoetida and Lumbriculus variegatus evaluated the bloaccumulation characteristics of the

soil and sediment samples.



2 . METHODS AND MATERIALS

2 .1 SAMPLE DESCRIPTIONS

Surface waters, soils, and sediments were collected from two sites, identified as West Area

and Pentolite Road, within the Red Water Ponds Area of Plum Brook Ordnance Works

(Sandusky, Ohio) . A total of five surface waters and five soils were collected from each site .

For the sediments, ten samples were collected from West Area and five samples were collected

from Pentolite Road .

The samples were collected by IT Corporation on 13, 14, and 15 September 2000. The

samples were packed on wet ice and shipped by overnight courier to EA's Ecotoxicology

Laboratory in Sparks, Maryland . Upon receipt at EA, the samples were logged in and

assigned laboratory accession numbers . Table I summarizes the collection, receipt, and

sample identification data for the water, soil, and sediment samples . Temperature, pH,

alkalinity, hardness, and conductivity were measured on the water samples, and the results of

these analyses are presented in Table 2 . All samples were stored in the dark at 41C when not

in use . Prior to use in toxicity testing, the surface water samples were screened through

250 ~tm Nitex mesh to remove debris .

Due to an error by the courier service, the Pentolite Road surface water samples did not arrive

at EA in time to initiate toxicity testing within 36 hours of sample collection . All surface

waters were used for toxicity testing within 56 hours of sample collection. The sediments for

the H. azteca toxicity testing were used within 10 days of sample collection . The soil and

sediment samples for bioaccurnulation testing were tested within 60 days of collection .

2.2 TEST ORGANISMS

The Ceriodaphnia dubia (water fleas) were obtained from EA's Culture Facility in Sparks,

Maryland . The C. dubia were cultured in moderately hard synthetic fresh water, and the
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cultures were kept in an environmentally controlled room at 25'C with a 16-hour light/8-hour
dark photoperiod . Organisms were fed daily a suspension of yeast/cereal leaves/trout chow
supplemented with the algae Selenastrum capricornutum as described in US EPA (1989) .
Adults were maintained in individual 30-ml plastic cups (one brood female per culture cup)
with a 15-ml volume . Gravid adults were relsolated the evening before the initiation of
toxicity testing to ensure that neonates (young) produced were less than 24 hours old for test
initiation . For use in the chronic toxicity testing, the less than 24-hour old neonates were
released from broods of eight or more within an 8-hour period from the time of reisolation .

The Pimephales promelas (fathead minnows) were obtained from EA's culture facility in

Sparks, Maryland . Brood organisms were maintained in recirculating dechlorinated tap water

at 250C in 20-gallon aquaria. Eggs produced from the brood system were removed from the

brood aquaria and placed into culture water at 25'C for the incubation period . Newly hatched

larvae, less than 24 hours old, were used in the chronic toxicity testing .

The Hyalella azteca (freshwater amphipods) were also obtained from EA's culture facility

(Sparks, Maryland) . The amphipods were cultured at 20'C in 10-gallon glass aquaria with a
substrate of hardwood leaves and overlying water of dechlorinated municipal tap water. Prior
to introduction into the aquaria, the leaves were pre-soaked or boiled to remove tannins . The
cultures were fed Tetramin-B flake food weekly in addition to the hardwood leaves . For use

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

the test temperature (23'C) .

The adult Eiseniafoetida (red worm) were acquired from Smith Worms, Inc . (Boston,

Georgia) . Upon receipt at EA on 31 October 2000, the worms were held at 200C in the

supplied bedding material until used the same day in the bioaccumulation tests . The

approximate wet weight of the adult worms was 317 mg/worm.
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The adult Lumbriculits variegatus were received at EA on 2 November 2000 from Aquatic

Biosystems (Ft. Collins, Colorado) . The organisms were acclimated to test temperature

(23'C) prior to use in testing the same day .

2.3 CONTROL WATERS, SOIL, AND SEDIMENT

Each toxicity test utilized a control water, soil, or sediment for use in statistical comparisons

with the test samples . The surface water testing included two control waters : a laboratory

control water of moderately hard synthetic fresh water (80-100 mg/L CaC03 hardness), and a

hardness control water of synthetic fresh water adjusted to match the hardness of the test

waters (260 mg/L CaC03 hardness for the West Area Red Water Pond samples and 340 mg/L

CaC03 hardness for the Pentolite Road Red Water Pond samples) . Both control waters were

prepared based on US EPA's synthetic freshwater recipe (1989) using reagent grade chemicals

and deionized water. Batches of synthetic water were prepared at, least 24 hours prior to use

and kept under gentle aeration .

TheH. azteca toxicity testing and the L. variegatus bioaccumulation testing included a control

sediment collected from the Magothy River, Maryland . Sediment collected from this location

has historically been non-toxic and is routinely utilized as a control sediment in EA's toxicity

tests . The overlying water in the H. azteca and L. variegatus tests was synthetic laboratory

freshwater (US EPA 1989) adjusted to match the hardness of the site water (410 mg/L CaC03

hardness) .

For the red worm toxicity testing, an artificial soil was prepared by combining 10 percent

sphagnum. moss, 20 percent kaolinite clay, and 70 percent silica sand on a dry weight basis

(Harris, et . al . 1990) . The pH of the artificial soil was adjusted to pH 6-7 with the addition of

calcium carbonate prior to use in testing . The artificial soil was hydrated to 39 percent

moisture with the addition of deionized water .
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2.4 TOXICITY TEST OPERATIONS AND PERFORMANCE

Toxicity testing was conducted in accordance with US EPA (1989 and 2000), ASTM (1997),

and Linder et al . (1992) guidance . Test methodologies followed EA's standard toxicity testing

protocols (EA 1996) which are included in Attachment 1. Copies of the original data sheets

and statistical analyses are provided in Attachment II for the C. dubia testing, Attachment III

for the P. promelas testing, Attachment IV for the H. azteca testing, Attachment V for the

E. foetida bioaccumulation testing, and Attachment VI for the L. variegatus bloaccumulation

testing. Copies of the chain-of-custody records are included as Attachment VII, and the

Report Quality Assurance Record is included as Attachment VIII .

Prior to use in testing, the surface waters, soils, and sediments were warmed to the

appropriate test temperature. The samples were evaluated as 100 percent treatments (whole,

undiluted samples) . A single sample was used for initiation and subsequent renewals in all

surface water testing.

2 .4.1 Cetiodaphnia dubia Chronic Toydcitv Testin

Chronic toxicity tests with C. dubia were conducted on five West Area surface waters

(AD2006, AD2007, AD2008, AD2009, and AD2010) and five Pentolite Road surface water

samples (AC2006, AC2007, AC2008, AC2009, and AC2010) . Testing with the West Area

surface water samples was initiated on 14 September 2000, and testing with the Pentolite Road

samples was initiated on 16 September 2000 .

The C. dubia chronic toxicity tests were conducted in 30-ml plastic cups with 15 ml of test

solution per cup . Each test concentration had ten replicate cups with one organism per cup .

To initiate the chronic toxicity test, one brood of eight of more C. dubia neonates was used

per test row according to US EPA (1989) known parentage blocking technique . The

organisms were fed daily during testing with 0.2 ml suspension of yeast/cereal leaves/trout

chow supplemented with algae (Selenastrum capricornutum) . The tests were maintained at
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25±1'C with a 16-hour light/8-hour dark photoperiod.

Daily renewals of test solution were performed by carefully transferring the test organism
from each test cup into a new cup containing freshly prepared test solution . During the daily
transfer process, observations of mortality were recorded along with the number of neonates
produced per organism . Temperature, pH, dissolved oxygen, and conductivity measurements
were recorded on each concentration at test initiation and termination, and daily on the test
solutions before and after renewal . A summary of the water quality measurements is
presented in Table 3 . The chronic toxicity tests were terminated when at least 60 percent of
the surviving control organisms had produced three broods, with a mean of at least 15
neonates per control organism .

The results of the C. dubia chronic toxicity tests were statistically analyzed according to

US EPA (1989) guidance to determine if any surface water sample was significantly different
(p=0 .05) from the hardness adjusted control water with respect to survival or reproduction . If

the data from each individual comparison were normally distributed, then an ANOVA

followed by a homoscedastic or heteroscedastic (depending on equality of variances) t-Test

were performed to detect statistically significant differences between one sediment and

another . If the data from a comparison were not normally distributed, then a Wilcoxon's Rank

Sum Test was used to compare the group means . The Shapiro Wilk's Test and the F-Test

were used to test the normality assumption and the homogeneity of variance assumption,

respectively . Tables 5 and 6 present the results of the C dubia chronic toxicity testing.

2.4.2 Pintephales promelas Chronic Toxicity Testing

Chronic toxicity tests with P. promelas were conducted on five West Area surface waters

(AD2006, AD2007, AD2008, AD2009, and AD2010) and five Pentolite Road surface water

samples (AC2006, AC2007, AC2008, AC2009, and AC2010) . Testing with the West Area

surface water samples was initiated on 14 September 2000, and testing with the Pentolite Road

samples was initiated on 16 September 2000 .
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The P. promelas chronic toxicity tests were conducted in I-L polypropylene beakers with each

beaker containing 250 ml test solution . Each test water had five replicates of ten organisms,

for a total of 50 organisms exposed per test water and control . The P. promelas larvae were

fed 0.15 to 0.25 ml (ration increased with age) of a 0.05 g/mI suspension of newly hatched

brine shrimp nauplii (Artemia sp., less than 24 hours old) three times daily. The test solution

in each beaker was renewed (replaced) daily . The daily solution renewals were performed by

siphoning 80 percent of the old test solution from each test chamber taking care to remove

debris from the bottom of the chamber, and then slowly siphoning new test solution into the

chamber .

The tests were performed at 25±10C with a 16-hour light/8-hour dark photoperiod .

Observations of mortality were recorded daily . Temperature, pH, dissolved oxygen, and

conductivity measurements were recorded on one replicate of each concentration at test

initiation and termination, and daily on the test solutions before and after solution renewal .

Table 6 summarizes the water quality measurements from the P. promelas testing .

At the end of the 7-day exposure period, the surviving larvae were placed in pre-weighed,

oven-dried aluminum pans (one pan per replicate) and dried at 100'C for a minimum of six

hours . The total organism dry weight per replicate was divided by the number of surviving

organisms to obtain a mean dry weight for each replicate .

Following US EPA (1989) guidance, the survival and dry weight data were statistically

analyzed by a t-Test or Wilcoxon's Rank Sum Test to determine if any test sediment was

significantly different (p=0.05) from the control sediment . Tables 7 and 8 present the results

of the P. promelas chronic toxicity testing .

2.4.3 Hyalella azteca Toxicity Testing

Five sediment samples from the West Area, identified as AD1006, AD1007, AD1008,

AD1009, and AD1010, were evaluated in 10-day H. azteca toxicity tests . The H. azteca

toxicity tests were initiated on 22 September 2000.
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The H. azteca sediment toxicity tests were conducted in 300-ml lipless glass beakers each

containing 100 ml of sediment and 175 ml of overlying water . The tests were performed with

eight replicates per sediment sample . The sediment and overlying water were added to the

chambers 24 hours prior to introduction of the test organisms . The beakers were left

undisturbed overnight so as to allow any suspended sediment particles in the water column to

settle . Ten organisms were randomly introduced into each replicate beaker . The introduction

of the test organisms to the test chambers marked the initiation of the toxicity tests . The test

chambers were placed in a water bath and maintained at 23±1'C with a 16-hour light/8-hour

dark photoperiod. The H. azteca were fed 1 ml/replicate of YCT (a suspension of yeast,

ground cereal leaves, and trout chow) daily.

The overlying water in the exposure chambers was renewed twice daily using a water delivery

system (Zumwalt et al . 1994) . Fresh overlying water was slowly added to each replicate,

displacing'the water already in the beaker through a notch cut into the top of the beaker . The

notch was sealed with fine mesh screen to prevent any organisms from being flushed out of the

test chamber . Temperature, pH, dissolved oxygen, and conductivity measurements were

recorded daily on the overlying water in one replicate of each sediment . The ammonia of the

overlying water of each sample was measured at test initiation (Day 0) and test completion

(Day 10) . These water quality measurements are summarized in Table 9 .

At the end of the 10-day exposure period, the surviving organisms from each replicate were

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

replicate was recorded, and the organisms of each replicate were placed in a dried, pre-

weighed tin and placed in a drying oven at IOOOC for at least six hours . The tins were then

removed from the oven, placed in a desiccator to cool, and each pan was weighed to the

nearest 0.01 mg to determine a mean dry weight per replicate .

The survival and dry weight data were statistically analyzed by a t-Test or Wilcoxon's Rank

Sum Test to determine if any test sediment was significantly different (p=0 .05) from the

control sediment . The results of the H. azteca toxicity testing are presented in Table 10.
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2.4.4 Eisenia foetida Bioaccumulation Testin

Six soil samples were evaluated in Eiseniafoetida bloaccumulation testing . These six samples

included one soil, AC0001, from the Pentolite Road site and five soils (AD0001, AD0002,

AD0003, AD0004, and AD0005) from the West Area site . The soils were loaded into the test

chambers the day before the worms were introduced to allow the temperature of the soils to

equilibrate to the testing temperature. The bioaccumulation testing with E. foetida was

initiated on 31 October 2000 .

The E. foetida bioaccumulation tests were performed in 2-L wide-mouth glass jars equipped

with screw-top lids with a screened hole for air exchange . Each jar contained 1,500 g of soil

and 60 organisms . There were five replicate jars per concentration . The test chambers were

placed in an environmentally controlled chamber and maintained at 23±1'C for the 28-day

exposure period . Because earthworms burrow into the soil to avoid light, the photoperiod for

these tests was continuous illumination in order to maximize organism contact with the soil .

Daily observations were made on all test chambers, and any organisms not in contact with the

sample were gently placed back onto the surface of the soil . The worms were not fed during

the testing period . Temperature in the chamber was recorded daily on a surrogate vessel

containing soil . In addition, pH and percent moisture was measured on each soil at test

initiation . The temperature, pH, and percent moisture measurements are summarized in

Table 11 .

The number of surviving worms was recorded on Day 28 . Death was defined by a lack of

response to a gentle prod with a glass rod. Since earthworms decompose rapidly in soil, those

organisms not found were presumed and recorded as dead. The surviving worms were then

placed onto moist paper to depurate for six hours . After the depuration period, the worms

were collected for chemical analyses . Table 12 presents the survival data from the E. foetida

bloaccumulation testing .
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2.4 .5 Lumbriculus variegatus Bioaccumulation Testin

Bioaccumulation testing with L. variegatus was conducted on five West Area sediment samples

(AD1001, AD1002, AD1003, AD1004, and AD1005) . The L. variegatus testing was

conducted in 2-L beakers containing 1 . 1 L sediment and I L overlying water (such that the

ratio of total organic carbon in sediment to organism dry weight was at least 50: 1) . The

sediment and overlying water were added to the test chambers 24 hours before the introduction

of the test organisms to allow the suspended sediments to settle out. Five grams of organisms

were added to each replicate on 2 November 2000 marking the initiation of the

bioaccumulation testing . The L. variegatus were not fed during the 28-day exposure period .

The test chambers were kept at 23±10C with a 16-hour light/8-hour dark photoperiod .

The overlying water in each test chamber was renewed twice daily . Water quality

(temperature, pH, dissolved oxygen, and conductivity) was monitored daily on the overlying

water in one replicate of each sediment . Alkalinity and hardness were measured on the

overlying water of each sample at test initiation (Day 0), test completion (Day 28), and weekly
on Days 7, 14, and 21 . Table 13 summarizes these water quality measurements . Due to low

dissolved oxygen levels ( < 2.5 mg/L) in the overlying water, each test chamber was aerated
through a glass pipet submerged beneath the surface of the overlying water . The aeration

pipet was positioned in the water column well above the sediment surface so as not to

re-suspend the sediment .

After 28 days of exposure, the surviving organisms from each replicate were retrieved and

placed into clean laboratory water to depurate for six hours . At the end of the depuration

period, the organisms were collected for chemical analyses

2.5 REFERENCE TOXICANT TESTS

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

were performed on the in-house cultured organisms (C. dubia, P. promelas, and H. azteca)
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and on the acquired organism stocks (E. foetida and L. variegatus) . The results of each

reference toxicant test were compared to EA's established control chart limits . The reference

toxicants used were sodium chloride (NaCl) for C. dubia, cadmium chloride (CdC12) for

P. promelas, copper sulfate (CuSO,) for H. azteca, 2-chloroacetamide for E. foetida, and

copper chloride (CUC12) for L. variegatus . The results of the reference toxicant testing are

summarized in Table 14 .

2.6 ARCIUVES

Original data sheets, records, memoranda, notes, and computer printouts are archived at EA's
Baltimore Office in Sparks, Maryland . These data will be retained for a period of 5 years

unless a longer period of time is requested by IT Corporation .
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3. RESULTS AND DISCUSSION

3 .1 Ceriodaphnia dubia CHRONIC TOXICITY TESTING

The results of the C. dubia chronic toxicity tests are presented in Tables 4 (West Area) and 5

(Pentolite Road) . Two of the ten surface water samples, identified as sample numbers

AD2008 and AD2009 from the West Area site, were chronically toxic to C. dubia based on a

significant (p=0 .05) decrease in young production as compared to the Hardness Control . The

Hardness Control had a mean of 23 .3 neonates/organism, while samples AD2008 and AD2009

had means of 17 .3 and 19 .6 neonates/organism, respectively .

For the remaining three surface waters from the West Area (AD2006, AD2007, and AD2010)

and the five surface waters from the Pentolite Road (AC2006, AC2007, AC2008, AC2009,

and AC2010), there was no signficant (p=0 .05) difference in survival or reproduction as

compared to the Hardness Control, indicating that these eight samples were not chronically

toxic to C dubia .

3.2 Pimephales promelas CHRONIC TOXICITY TESTING

The P. promelas chronic toxicity test results are summarized in Table 7 for the West Area

samples and Table 8 for the Pentolite Road samples. The five surface water samples from the

West Area (AD2006, AD2007, AD2008, AD2009, and AD2010) were not chronically toxic to

P. promelas .

Two of the Pentolite Road surface water samples, AC2006 and AC2008, were chronically

toxic to P. promelas based on significantly (p=0 .05) lower survival than the Hardness

Control. Sample AC2006 had 70 percent survival and sample AC2008 had 80 percent

survival, compared to the Hardness Control which had 94 percent survival . It should be noted

that the acceptable control performance criterion for this test method is ~:80 percent survival ;

thus, the decreased survival observed in the AC2008 sample could potentially be considered
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not biologically significant . Sample AC2009 of the Pentolite Road site also had 80 percent

survival ; however, this sample was marginally not statistically less than the Hardness Control

due to a higher coefficient of variation (CV) between these replicates than sample AC2008

(18 .4% CV versus 8 .2% CV) . Samples AC2007, AC2009, and AC2010 of the Pentolite Road

site were not chronically toxic to P. promelas .

3 .3 Hyalella azteca TOXICITY TESTING

The results of the H. azteca toxicity testing are presented in Table 10 . Two of the five West

Area sediment samples, AD 1006 and AD 1008, had significantly (p = 0 .05) lower survival than

the Hardness Control, indicating that these two sediment samples were toxic to H. azteca .

Sample AD1006 had 78 percent survival and sample AD1008 had 83 percent survival,

compared to the Hardness Control which had 94 percent survival . The remaining three

sediments from the West Area site (AD1007, AD1009, and AD1010) were not toxic to

H. azteca.

3 .4 Eisenia foetida BIOACCUMULATION TESTING

The survival data from the E. foetida bioaccumulation testing are presented in Table 12 . After

28 days of exposure, there was 99 .7 percent survival in the control. Of the six test soils, the

West Area sample AD0001 had the lowest survival (70 percent) and was significantly

(p=0 .05) different from the control survival . The remaining soils (West Area samples

AD0002, AD0003, AD0004, and AD0005 and Pentolite Road sample AC0001) had survival

ranging from 94 to 99 percent. As a result of the very high control survival, sample AD0005

with 98 percent survival and sample AC0001 with 94 percent survival had significantly

(p=0.05) lower survival than the control . However, these survival rates (98 and 94 percent)

are above the acceptable control criterion of 80 percent survival for this test method, and do

not represent a biologically significant reduction in survival .
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Following the depuration period, the E. foetida organism tissues were submitted to Severn

Trent Laboratories (Baltimore, Maryland) for chemical analyses . The results of the chemical

analyses will be submitted directly to IT Corporation, and therefore are not included in this

report .

3 .5 Lumbriculus variegatus BIOACCUMULATION TESTING

The L. variegatus organism tissues were submitted to Severn Trent Laboratories (Baltimore,

Maryland) for chemical analyses following the depuration period . The results of the chemical

analyses will be submitted directly to IT Corporation, and therefore are not included in this

report .
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TABLE I SUMMARY OF SAMPLE INFORMATION FOR WATER, SOIL, AND SEDIMENT SAMPLES FROM PLUM BROOK
ORDNANCE WORKS

Sample Location Sample Description
Sample EA Accession Collection Receipt
Number Number Time and Date TH-neand Date

0955, 14 SEP 00
0955, 14 SEP 00
0955, 14 SEP 00
0955, 14 SEP 00
0955, 14 SEP 00

1200, 16 SEP 00
1720, 15 SEP 00
1200, 16 SEP 00
1200, 16 SEP 00
1720, 15 SEP 00

1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
H 15, 16 SEP 00

Surface Waters:

West Area Red Water Pond PBOW-00-WRWP-SWO06 AD2006 ATO-709 1 1 15, 13 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SWO07 AD2007 ATO-71 0 1100, 13 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SWO08 AD2008 ATO-71 1 1145, 13 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SWO09 AD2009 ATO-712 1220, 13 SEP 00
West Area Red Water Pond PBOW-00-VrRWP-SWOIO AD2010 ATO-713 1240, 13 SEP 00

Pentolite Road Red Water Pond PBOW-00-PRWP-SWO06 AC2006 ATO-728 1050, 14 SEP 00
Pentolite Road Red Water Pond PBOW-00-PRWP-SWO07 AC2007 ATO-724 1020, 14 SEP 00
Pentolite Road Red Water Pond PBOW-00-PRWP-SWO08 AC2008 ATO-729 1000, 14 SEP 00
Pentolite Road Red Water Pond PBOW-00-PRWP-SWO09 AC2009 ATO-730 0940, 14 SEP 00
Pentolite Road Red Water Pond PBOW-00-PRWP-SWOIO AC201 0 ATO-725 0918, 14 SEP 00

Soils:

West Area Red Water Pond PBOW-00-WRWP-SOOOI AD0001 ATO-735 0955, 15 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SO002 AD0002 ATO-736 0845, 15 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SO003 AD0003 ATO-737 0900, 15 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SO004 AD0004 ATO-738 0915, 15 SEP 00

West Area Red Water Pond PBOW-00-WRWP-SO005 AD0005 ATO-739 0930, 15 SEP 00

Pentolite Road Red Water Pond PBOW-00-PRWP-SOOOI ACOOO I ATO-758 1500, 15 SEP 00

Pentolite Road Red Water Pond PBOW-00-PRWP-SO002 AC0002 ATO-759 1510, 15 SEP 00

Pentofite Road Red Water Pond PBOW-00-PRWP-SO003 AC0003 ATO-760 1520, 15 SEP 00

Pentolite Road Red Water Pond PBOW-00-PRVYT-SO004 AC0004 ATO-761 1530, 15 SEP 00

Pentolite Road Red Water Pond PBOW-00-PRWP-SO005 AC0005 ATO-762 1540, 15 SEP 00

1330, 19 SEP 00
1330, 19 SEP 00
1330, 19 SEP 00
1330, 19 SEP 00
1330, 19 SEP 00



TABLE I (continued)

Sample EA Accession Collection
Sample Location Sample Descriptiot Number Number Time and Date

Sedintents :

West Area Red Water Pond PBOW-00-WRWP-SDOOI ADIOOI ATO-745 1410, 14 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SDO02 AD 1 002 ATO-746 1500, 14 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SDO03 AD 1003 ATO-747 1330, 14 SEP 00
West Area Red Water Pond PBOW-00-WRVVP-SDO04 AD 1 004 ATO-748 1055, 14 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SDO05 AD 1005 ATO-749 1 150, 14 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SDO06 AD1006 ATO-740 1835, 13 SEP 00
West Area Red Water Pond PBOW-00-VrRVvrP-SDO07 AD 1007 ATO-741 0940, 14 SEP 00
West Area Red Water Pond PBOW-00-WRVVP-SDO08 AD1008 ATO-742 1240, 14 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SDO09 AD 1009 ATO-743 1825, 13 SEP 00
West Area Red Water Pond PBOW-00-WRWP-SDOIO ADIOIO ATO-744 1905, 13 SEP 00

Pentolite Road Red Water Pond PBOW-00-PRWP-SDOOI ACIOOI ATO-750 1000, 15 SEP 00
Pentolite Road Red Water Pond PBOW-00-PRVYrP-SDO02 AC1 002 ATO-751 1010, 15 SEP 00
Pentolite Road Red Water Pond PBOW-00-PRWP-SDO03 AC1003 ATO-752 1130, 15 SEP 00
Pentolite Road Red Water Pond PBOW-00-PRWP-SDO04 AC 1 004 ATO-753 1140, 15 SEP 00
Pentolite Road Red Water Pond PBOW-00-PRWP-SDO05 AC1005 ATO-754 1150, 15 SEP 00

Receipt
Time and Date

1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00

1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00
1115, 16 SEP 00



TABLE2 SUMMARY OF WATER QUALITY PARAMETERS MEASURED UPON RECEIPT ON SURFACE WATER SAMPLES
FROM PLUM BROOK ORDNANCE WORKS

Sample Sample Sample EA Accession Temperature Alkalinity Hardness Conductivity
Location Description Number Number CID pH (mg/L as CaCO,) (rng/L as CaCO,) (VS/cm)

West Area PBOW-00-WRWP- AD2006 ATO-709 2.5 9.4 250 188 543
Red Water Pond SWO06

West Area PBOW-00-WRWP- AD2007 ATO-7 10 3 .9 8 .3 306 232 631
Red Water Pond SWO07

West Area PBOW-00-WRWP- AD2008 ATO-711 1 .8 8 .0 256 184 533
Red Water Pond SWO08

West Area PBOW-00-WRWP- AD2009 ATO-712 4.3(a) 7 .7 112 64 252
Red Water Pond SWO09

West Area PBOW-00-WRWP- AD2010 ATO-713 1 .9 8 .0 168 260 574
Red Water Pond Swolo

Pentolite Road PBOW-00-PRWP- AC2006 ATO-728 2.7 7 .7 290 420 658
Red Water Pond SWO06

Pentolite Road PBOW-00-PRVv'P- AC2007 ATO-724 3 .3 7.7 332 396 1,140
Red Water Pond SWO07

Pentolite Road PBOW-00-PRWP- AC2008 ATO-729 2 .2 7 .8 326 412 681
Red Water Pond SWO08

Pentolite Road PBOW-00-PRWP- AC2009 ATO-730 2 .7 7 .8 324 420 646

Red Water Pond SWO09

Pentolite Road PBOW-00-PRWP- AC201 0 ATO-725 3 .1 7 .7 326 404 638

Red Water Pond SWO10

(a) Tenif ire of sample upon receipt at EA was' slightly above the recommended ;ng temperature of 0-4'C . Sample was received at EA on ice .



TABLE3 WATER QUALITY MEASUREMENTS'al RECORDED DURING Ceriodaphnia dubia C14RONIC TOXICITY TESTING

Sample EA Accession Temperature
Sample Description Number Number CC)

Test Number. TN-00-618 (West Area Red Water Pond)

PBOW-00-WRWP-SWO06 AD2006 ATO-709 24 .0-25.1

PBOW-00-WRWP-SWO07 AD2007 ATO-710

PBOW-00-WRWP-SWO08 AD2008 ATO-711

PBOW-00-WRWP-SWO09 AD2009 ATO-712

PBOW-00-WRWP-SWOIO AD2010 ATO-713

Hardness Control (260 mg/L)

Laboratory Control

24.3 (±0.4)

24 .1-24 .9
24 .3 (±0 .3)

24 .1-24 .9
24 .4 (±0 .3)

24 .1-25 .4
24 .5 (±0 .4)

24 .0-25 .0
24 .4 (±0 .4)

24 .1-25 .0
24 .4 (±0.3)

24 .1-25 .9
24 .7 (±0 .6)

P-11

8.4-9.0
8 .8 (±0.2)

8 .4-8 .8
8 .6 (±0 .1)

8 .2-9 .2
8 .7 (±0 .3)

8 .0-8 .8
8 .4 (±0 .3)

8 .1-8 .6
8 .3 (±0 .2)

7 .7-8 .7
8.3 (±0 .3)

7 .3-8 .7
7 .9 (±0 .4)

Dissolved Oxygen
(mg/L)

7 .1-8 .5
7 .8 (±0 .4)

7 .2-8 .3
7 .8 (±0 .4)

7.3-8 .5
7 .8 (±0.3)

7 .3-8 .2
7 .7 (±0.3)

7 .2-8 .4
7 .7 (±0.3)

7 .0-8 .3
7 .8 (±0 .4)

7.0-8 .3
7 .6 (±0 .4)

Conductivity
(Lts/cm)

467-591
519 (±34)

542-710
621 (±48)

502-598
540 (±32)

231-390
279 (±57)

517-611
561 (±32)

708-790
753 (±30)

304-408
332 (±30)

(a) Range and mean (± standard deviation) .



TABLE3 (continued)

Sample EA Accession Temperature
Sample Description Number Number (OC)

Test Number. TN-00-623 (Pentolite Road Red Water Pond)

PBOW-00-PRWP-SWO06 AC2006 ATO-728 24.0-25 .3

PBOW-00-PRWP-SWO07 AC2007 ATO-124

PBOW-00-PRWP-SWO08 AC2008 ATO-729

PBOW-00-PRWP-SWO09 AC2009 ATO-730

PBOW-00-PRWP-SWOIO AC2010 ATO-725

Hardness Control (340 mg/L)

Laboratory Control

24.6 (±0.4)

24 .0-25.1
24.5 (±0.5)

24 .0-25 .5
24 .6 (±0 .5)

24 .0-25 .5
24 .6 (±0.5)

24 .0-25 .2
24.5 (±0.5)

24 .0-25 .7
24 .7 (±0 .6)

24 .0-25 .9
25 .1 (±0 .6)

Dissolved Oxygen Conductivity
pH (mg/L) ([tS/CM)

8.0-8 .4 7 .6-8 .6 440-690
8 .2 (±0.1) 7 .9 (±0 .3) 533 (±76)

7 .9-8.3 7 .6-8 .2 446-646
8.1 (±0.I) 7 .9 (±0 .2) 537 (±64)

8 .0-8 .3 7 .5-8 .4 436-681
8 .2 (±0.1) 7 .9 (±0 .3) 526 (±77)

7.8-8 .4 7 .3-8 .2 449-720
8 .2 (±0.2) 7 .8 (±0 .3) 540 (±88)

8 .0-8 .3 7 .7-8 .5 425-637
8 .2 (±0.1) 8 .0(+-0 .2) 508 (±61)

8 .1-8 .5 6.4-8 .6 981-1,157
~ . 3 (±O . 1) 7.9 (±0.6) 1,063 (±51)

7.6-8 .6 6 .4-8 .3 285-347
8 .1 (±0 .3) 7 .7 (±0 .5) 315 (±20)



TABLE4 RESULTS OF Ceriodaphnia dubia CHRONIC TOXICITY TESTING ON SURFACE WATERS FROM
PLUM BROOK ORDNANCE WOR-KS

Test Species :

Sample Location :

Sample Dates :

EA Test Number:

Test Initiation Time and Date :

Test Termination Time and Date

Sample Description

PBOW-00-WRWP-SWO06

PBOW-00-WRWP-SWO07

PBOW-00-WRWP-SWO08

PBOW-00-WRWP-SWO09

PBOW-00-WRWP-SWOIO

Hardness Control (260 mg/L)

Laboratory Control

Ceriodaphnia dubia (water flea)

West Area Red Water Pond

13 September 2000

TN-00-618

1220, 14 September 2000

1215, 20 September 2000

Sample EA Accession 6-Day
Number Number Percent Survival

AD2006 ATO-709 100

AD2007 ATO-710 100

AD2008 ATO-711 100

AD2009 ATO-712 100

AD2010 ATO-713 90

100

100

Mean Young Production as
Neonates/Organism ±SD)

24 .2 (±2.3)

28 .9 (±2.6)

17 .3 (±3 .4)lal

19 .6 (±4 .4)`)

23 .1 (±8 .8)

23 .3 (±3-8)

25 .3 (±2 .8)

(a) Sample was significantly different (p=0.05) from the Hardness Control based on mean young production .



TABLE5 RESULTS OF Ceriodaphnia dubia CHRONIC TOXICITY TESTING ON SURFACE WATERS FROM
PLUM BROOK ORDNANCE WORKS

Test Species :

Sample Location :

Sample Dates :

EA Test Number :

Test Initiation Time and Date :

Test Termination Time and Date

Sample Descriptio

PBOW-00-PRWP-SWO06

PBOW-00-PRWP-SWO07

PBOW-00-PRWP-SWO08

PBOW-00-PRWP-SWO09

PBOW-00-PRWP-SWOIO

Ceriodaphnia dubia (water flea)

Pentolite Road Red Water Pond

14 September 2000

TN-00-623

1540, 16 September 2000

1530, 22 September 2000

Sample EA Accession 6-Day Mean Young Production as
Number Number Percent Survival Neonates/Organism (±SD)

AC2006 ATO-728 90 18 .9 (±9 .0)

AC2007 ATO-724 90 20.5 (±4 .8)

AC2008 ATO-729 100 20.6 (±5 .2)

AC2009 ATO-730 100 21 .5 (±3 .1)

AC2010 ATO-725 100 21 .4 (±3 .0)

I lardness Control (340 mg1L) 100 16 .8 (±6 .8)

Laboratory Control 100 18 .6 (±5 .2)



TABLE6 WATER QUALITY MEASUREMENTSIa'RECORDED DURING Piniephalespromelas CHRONIC TOXICITY TESTING

Sample EA Accession Temperature
Sample Description Number Number CC)

Test Number: TN-00-619 (West Area Red Water Pond)

PBOW-00-WRWP-SWO06 AD2006 ATO-709 24 .0-25 .9

PBOW-00-WRWP-SWO07 AD2007 ATO-710

PBOW-00-WRWP-SWO08 AD2008 ATO-711

PBOW-00-WRWP-SWO09 AD2009 ATO-712

PBOW-00-WRWP-SWOIO AD2010 ATO-713

Hardness Control (260 mg/L)

Laboratory Control

24 .7 (±0.5)

24.1-25 .2
24 .5 (±0 .4)

24 .1-25 .3
24.6 (±0.4)

24.1-25 .3
24.6 (±0 .4)

24 .0-25 .3
24.6 (±0.5)

24.0-25 .9
24 .6 (±0 .5)

24 .0-25 .8
24 .7 (±0.5)

Dissolved Oxygen Conductivity
pH (mg/L) (VS/cm)

8 .0-9 .0 6 .4-8.5 467-556
8.7 (±0.3) 7 .4 (±0.6) 500 (±25)

8 .3-8 .7 6 .0-8 .3 542-643
8 .5 (±0.1) 7 .3 (±0 .7) 601 (±28)

8.3-9.2 6.4-8 .5 486-547
8 .7 (±0.3) 7 .4 (±0 .7) 521 (±18)

7 .8-8 .8 6 .2-8 .2 231-279
8 .2 (±0.3) 7 .2 (±0 .7) 247 (±12)

8 .0-8 .4 6 .6-8 .4 481-596
8 .2 (±0.I) 7 .4 (±0 .7) 550 (±31)

7 .5-8 .7 6 .5-8 .6 735-825
8 .3.(±0.3) 7 .6 (±0 .7) 776 (±25)

7 .0-8 .7 6 .5-8 .1 290-347
7 .9 (±0.4) 7 .3 (±0 .5) 317 (±18)

(a) Range and mean (± standard deviation) .



TABLE6 (continued)

Sample EA Accession Temperature
Sample Description Number Number CC)

Test Number: TN-00-622 (Pentolite Road Red Water Pond)

PBOW-00-PRWP-SWO06 AC2006 ATO-728 24 .0-25 .6

PBOW-00-PRWP-SWO07 AC2007 ATO-724

PBOW-00-PRWP-SWO08 AC2008 ATO-729

PBOW-00-PRWP-SWO09 AC2009 ATO-730

PBOW-00-PRWP-SWOIO AC2010 ATO-725

Hardness Control (340 mg/L)

Laboratory Control

24 .7 (±0 .5)

24 .0-25 .7
24.8 (±0.5)

24 .0-25 .9
24 .7 (±0 .6)

24 .0-25 .8
24 .7 (±0 .6)

24.0-25 .9
24 .8 (±0 .7)

24.0-25 .6
24 .7 (±0 .5)

24 .0-25 .9
25 .1 (±0 .7)

Dissolved Oxygen Conductivity
pH (mg/L) I ([LS/CM)

8 .0-8 .4 5 .8-8 .6 458-690
8 .2 (±O .I) 7.3 (±0 .9) 541 (±66)

8 .0-8 .3 6.4-8 .1 449-646
8.2 (±O.I) 7 .3 (±0.6) 531 (±53)

8 .0-8 .4 6 .5-8 .4 452-681
8 .2 (±O.I) 7 .5 (±0.6) 536 (±62)

7 .8-8 .4 6.2-8 .2 450-720
8 .1 (±0 .2) 7 .4 (±0.6) 548 (±75)

8 .0-8 .3 6 .8-8.5 440-637
8 .1 (±O .I) 7 .5 (±0 .5) 518 (±48)

8 .1-8 .8 6 .4-8 .6 992-1,249
8 .4 (±0 .2) 7 .5 (±0 .8) 1,084 (±71)

7 .7-8 .6 6 .5-7 .9 272-374
8 .0 (±0.2) 7 .2 (±0.4) 314 (±27)



TABLE7 RESULTS OF Phnephales pronzelas CHRONIC TOXICITY TESTING ON SURFACE WATERS FROM
PLUM BROOK ORDNANCE WORKS

Test Species :

Sample Location :

Sample Dates :

EA Test Number :

Test Initiation Time and Date :

Test Termination Time and Date

Sample Description

PBOW-00-WRWP-SWO06

PBOW-00-WRWP-SWO07

PBOW-00-WRWP-SWO08

PBOW-00-WRWP-SWO09

PBOW-00-WRWP-SWOIO

Hardness Control (260 mg/L)

Laboratory Control

Piniephales promelas (fathead minnow)

West Area Red Water Pond

13 September 2000

TN-00-619

1550, 14 September 2000

1515 ; 21 September 2000

Sample EA Accession 7-Day Mean Dry Weight as
Number Number Percent Survival mg/Surviving Organism ( SD)

AD2006 ATO-709 100 0 .490 (±0 .039)

AD2007 ATO-710 100 0 .521 (±0 .033)

AD2008 ATO-711 100 0 .508 (±0 .033)

AD2009 ATO-712 98 0 .528 (±0 .047)

AD2010 ATO-713 88 0 .477 (±0.086)

96 0 .496 (±0 .042)

98 0 .464 (±0 .033)



TABLE8 RESULTS OF Piniephales pronzelas CHRONIC TOXICITY TESTING ON SURFACE WATERS FROM
PLUM BROOK ORDNANCE WORKS

Test Species : Pimephales prolnelas (fathead minnow)

Sample Location : Pentolite Road Red Water Pond

Sample Dates : 14 September 2000

EA Test Number : TN-00-622

Test Initiation Time and Date : 1625, 16 September 2000

Test Termination Time and Date : 1600, 23 September 2000

Sample EA Accession 7-Day Mean Dry Weight as
Sample Description Number Number Percent Survival mg/Surviving Organism ( SD)

PBOW-00-PRWP-SWO06 AC2006 ATO-728 70(a) 0.359 (±0.016)(b)

PBOW-00-PRWP-SWO07 AC2007 ATO-724 82 0.463 (±0.108)

PBOW-00-PRWP-SWO08 AC2008 ATO-729 80(') 0 .420 (±0 .046)1b)

PBOW-00-PRWP-SWO09 AC2009 ATO-730 80 0.400 (±0 .024)

PBOW-00-PRWP-SWOIO AC2010 ATO-725 82 0.412 (±0.077)

Hardness Control (340 mg/L) 94 0.413 (±0 .029)

Laboratory Control 86 0.405 (±0 .031)

(a) Sample was significantly different (p=0.05) from the Hardness Control based on percent survival .
(b) A sample which has significantly lower survival than the Hardness Control is not included in statistical analyses for mean dry weight (US EPA 1989) .



TABLE 9 WATER QUALITY MEASUREMENTS' RECORDED DURING Hyalella azteca SEDIMENT TOXICITY TESTING

Sample EA Accession Temperature
Sample Description Number Number (LD p_H

Test Number: TN-00-644 (West Area Red Water Pond)

PBOW-00-WRWP-SDO06 AD1006 ATO-740 22 .2-23 .7 ~7 .9-8 .6
22 .8 (±0 .5) 8 .2 (±0 .2)

PBOW-00-WRWP-SDO07 AD1007 ATO-741 22 .3-23 .8 7.9-8 .6
22.8 (±0.5) 8 .2 (±0 .2)

PBOW-00-WRWP-SDO08 AD1008 ATO-742 22 .4-23 .8 7 .9-8 .6
22 .8 (±0 .5) 8 .1 (±0 .2)

PBOW-00-WRWP-SDO09 AD 1009 ATO-743 22 .0-23 .4 8 .1-8.6
22 .7 (±0 .4) 8 .3 (±0 .2)

PBOW-00-WRWP-SDOIO AD1010 ATO-744 22 .2-23 .5 8 .0-8.6
22 .9 (±0 .4) 8 .2 (±0 .2)

Control 22 .1-23 .5 8.0-8 .5
22 .8 (±0.4) 8 .2 (±0 .2)

Dissolved Oxygen Conductivity Ammonia
(mg/L) (jAS/crn) (mg/L NH3:n

Day 0 Day I

4 .1-7 .8 961-1,280 6.93 0 .17
5 .3 (±1 .2) 1,134 (±102)

3 .7-7.8 978-1,267 6 .48 0 .43
5 .5 (±1 .2) 1,115 (±88)

3 .3-7 .9 973-1,291 11 .20 0.57
5 .3 (±1 .4) 1,127 (±101)

3 .7-8 .0 966-1,224 1 .69 0 .26
5 .5 (±1 .3) 1,104 (±81)

3 .5-7.9 964-1,237 3 .03 0 .29
5 .2 (±1 .3) 1,107 (±86)

4 .4-8.0 1,079-1,849 -- 0.49
5 .9 (±I .O) 1,423 (±285)

(a) Range and mean (± standard deviation) .



TABLE 10 RESULTS OF Hyalella azteca TOXICITY TESTING ON SEDIMENTS FROM PLUM BROOK ORDNANCE WORKS

Test Species :

Sample Location :

Sample Dates :

EA Test Number :

Test Initiation Time and Date :

Test Termination Time and Date :

Sample Description

PBOW-00-WRWP-SDO06

PBOW-00-WRWP-SDO07

PBOW-00-WRWP-SDO08

PBOW-00-WRWP-SDO09

PBOW-00-WRWP-SDOIO

Control

Hyalella azteca (amphipod)

West Area Red Water Pond

13-14 September 2000

TN-00-644

1700, 22 September 2000

1500, 2 October 2000

Sample EA Accession
Number Number

AD1006 ATO-740

AD1007 ATO-741

AD1008 ATO-742

AD1009 ATO-743

AD1010 ATO-744

10-Day
Percent Survival

Mean Dry Weight as
mg/Surviving Organism (±SD)

0.240 (±0.044)"'

0.223 (±0.047)

0.214 (±0.022)(h)

0.248 (±0.033)

0.192 (±0.028)

78(a)

85

83(a)

88

89

94 0.216 (±0.036)

(a) Sample was significantly different (p=0.05) from the control based on percent survival .
(b) A sample which has significantly lower survival than the control is not included in statistical analyses for mean dry weight (US EPA 1989) .



TABLE I I ENVIRONMENTAL MEASUREMENTS RECORDED DURING Eiseniafbetida BIOACCUMULATION
TESTING

Sample EA Accession Soil Soil Moisture Temperature
Sample Description Number Number pH Content (oC)(a)

Test Nitynber. TN-00-742

PBOW-00-WRWP-SOOOI ADOOOI ATO-735 7 .8 23 .44 Range: 22 .0-24 .0
Mean (±SD) : 23 .0 (±0 .4)

PBOW-00-WRWP-SO002 AD0002 ATO-736 6 .5 26.72

PBOW-00-WRWP-SO003 AD0003 ATO-737 6 .7 25 .31

PBOW-00-WRWP-SO004 AD0004 ATO-738 6 .2 26 .63

PBOW-00-WRWP-SO005 AD0005 ATO-739 7 .2 30 .02

PBOW-00-PRWP-SOOOI AC0001 ATO-758 7 .9, 21 .44

Control -- 39.02

(a) Temperature was measured daily on a surrogate soil chamber .



TABLE 12 SURVIVAL RESULTS FROM Eiseniafoetida BIOACCUMULATION TESTING ON SEDIMENTS FROM
PLUM BROOK ORDNANCE WORKS

Test Species :

Sample Location :

Sample Date :

EA Test Number :

Test Initiation Time and Date :

Test Termination Time and Date :

Sample Description

PBOW-00-WRWP-SOOOI

PBOW-00-WRWP-SO002

PBOW-00-WRWP-SO003

PBOW-00-WRWP-SO004

PBOW-00-WRWP-SO005

PBOW-00-PRWP-SOOOI

Control

Eiseniafoetida (red worm)

West Area and Pentolite Road Red Water Pond

15 September 2000

TN-00-742

1500, 31 October 2000

1200, 28 November 2000

Sample
Number

ADOOO I

AD0002

AD0003

AD0004

AD0005

ACOOO I

EA Accession
Number

ATO-735

ATO-736

ATO-737

ATO-738

ATO-739

ATO-758

28-Day
Percent Survival

70')

97

96

99

98"

94 (a)(b)

99 .7

(a) Soil had significantly lower survival than the control (p=0.05) .
(b) Survival was above the acceptable control criterion (see text, page 13) .



TABLE 13 WATER QUALITY PARAMETERS MEASURED DURING Lumbriculus variegatus BIOACCUMULATION TESTING

Sample EA Accession Temperature
Sample Description Number Number, C-C) P-H

Test Nitniber: TN-00-745 (West Area Red Water Pond)

PBOW-00-WRWP-- ADI001 ATO-745 21 .2-23 .6'a' 7 .5-8.5
SD001 22.5 (±0.6) 8 .2 (±0.2)

PBOW-00-WRWP- AD1002 ATO-746 21 .4-23 .4' 8 .0-8 .5
SDO02 22 .5 (±0.5) 8 .2 (±0.2)

PBOW-00-WRWP- AD1003 ATO-747 21 .8-24 .0(a) 8 .1-8 .5
SDO03 22.7 (±0.5) 8 .3 (±O.1)

PBOW-00-WRWP- AD1004 ATO-748 21 .5-23 .7(') 7 .9-8.4
SDO04 22 .5 (±0.5) 8 .2 (±O.I)

PBOW-00-WRWP- AD1005 ATO-749 21 .8-23 .9(a) 7 .7-8.4
SDO05 22.7 (±0.5) 8 .1 (±0.2)

Control 21 .3-23 .3" 7 .8-8 .5
22 .5 (±0.5) 8 .2 (±0.2)

Dissolved Oxygen Conductivity Alkalinity Hardness
(mg/L) (LLS/CM) (mg/L CaC031 (mg/L CaCO,)

6 .9-8 .2 911-1,301 186-254 340-404
7 .6 (±0 .4) 1,181 (±82) 201 (±30) 354 (±28)

4.9-8.5 917-1,294 186-246 328-528
7.8 (±0.7) 1,172 (±84) 207 (±24) 385 (±82)

6 .7-8 .5 915-1,301 178-266 328-484
7 .9 (±0 .4) 1,163 (±83) 210 (±34) 369 (±66)

6 .5-8 .5 904-1,294 178-252 324-568
7 .7 (±0.4) 1,165 (±84) 195 (±32) 402 (±104)

6 .5-8 .3 873-1,291 164-306 328-460
7 .6 (±0 .5) 1,158 (±89) 208 (±56) 367 (±57)

6 .1-8 .2 1,120-1,737 186-250 352-448
7 .8 (±0.4) 1,353 (±143) 204 (±26) 388 (±50)

(a) Temperatures of several replicates were below the target range of 23±1'C on Days 13, 18, 19, and 26 ; however, the daily mean temperatures were within 23±1'C .



TABLE 14 RESULTS OF REFERENCE TOXICANT TESTING FOR ALL TEST SPECIES

Test Species
Ceriodaphnia dubia

Pimephales promelas

Hyalella azteca

Eiseniafbetida

Lumbriculus variegatus

Reference Toxicant
Sodium chloride (NaCl)

Cadmium chloride (CdCl2)

Copper sulfate (CUS04)

2-chloroacetamide

Copper chloride (CUC12)

EA Test Number
RT-00- I I I

RT-00- 106

RT-00- 166

RT-00- 1 49

RT-00- 1 54

En(
NOEC :

NOEC:

96-Hour LC50:

48-Hour LC50:

48-Hour LC50 :

t~i~
600 mg/L NaCl

18 pg/L Cd

232 mg/L Cu

203 mg/L

0 . 1 2 mg/L Cu

Acceptable Control Chart Limits
300-1,200 mg/L NaCl

7.5-42 pg/L Cd

73-448 mg/L Cu

11 -396 mg/L

0-0.37 mg/L Cu





ATTACHMENT I

EA Toxicity Testing Protocols



PROTOCOL ATS-STC-CD-06

SURVIVAL AND REPRODUCTION TEST WITH CLADOCERAN
(Ceriodaphnia dubia)

TEST OBJECTIVE

To assess the toxicity of a test material to Ceriodaphnia dubia and determine the effects on
reproductive potential and survival of test organisms compared to controls .

2 . TEST ARTICLE

2.1 Description/Identification

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

2.2 Methods of Synthesis

In most cases, the test article is an effluent sample . Information on the methods of synthesis,
stability, and composition or other characteristics which define the test article are on file with
the client .

3 . EXPERUVIENTAL DESIGN

3.1 Test Orga i ms

3.1.1 Species

The test species is the water flea, Ceriodaphnia dubia .

3 .1 .2 Source

C. dubia used for toxicity tests are obtained from stock cultures maintained at EA's Culture
Facility .

3 .1 .3 Culturint! and Holdim Conditions

C. dubia cultures are maintained at 25±2'C and a 16-hour light, 8-hour dark photoperiod cycle

EA Engineering, Science,
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PROTOCOL ATS-STC-CD-06

in an environmentally controlled laboratory . Test organisms are maintained in 18.9-L all glass
aquaria (as backup cultures) or 1-L culture bowls, or individually in 30-ml plastic portion cups
in brood boards and fed algae and a trout chow/yeast/cerophyll suspension (US EPA 1994) .
New cultures are initiated on a routine basis to ensure healthy, productive populations .
Organisms from cultures producing ephippia are not used for toxicity tests . Certain regulatory
or project specific objectives may require organism acclimation to the dilution water when it is
different from the holding/culture water .

3.1 .4 Aize of Test Or2anisms at Test Initiation

Neonates of known age (i.e ., less than 24 hours old) are obtained for testing from the
individually cultured females in the brood board system . On the day before or the day of the
test, neonates are segregated from the parent organisms . All organisms used for testing are
released within one 8-hour period and are taken from broods of eight or more.

3.2 Dilution Water

Twenty percent dilute mineral water (US EPA 1994) is used for culturing and testing .
Alternatively, moderately hard reconstituted water is prepared using MILLIPORE MILLI_QR
or equivalent deionized water with addition of reagent grade chemicals . Receiving water can
be used as dilution water if specified by the client .

3 .3 Test Concentration Series

The test concentration series consists of a minimum of five dilutions (e .g ., 6.25, 12.5, 25, 50,
and 100 percent effluent plus a control) and may be determined from a prior screening of the
test material . Rangefinding assays utilize more widely spaced test concentrations and a -
control . Ambient water or effluent samples may also be evaluated as single concentrations and
compared to a control .

3.4 Test Concentration Preparation

Test concentrations are prepared in 250-ml graduated cylinders, and 15 nil of test solution are
delivered to each individual test chamber .

3 .5 Test Vessels and Test Volume

Test vessels are 30-ml portion cups or beakers ; the final test volume is 15 mi.

EA Engineering, Science,
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PROTOCOL ATS-STC-CD-06

3 .6 Test Organism Number

Tests are conducted using ten replicates per concentration, with one organism per container .
Neonates are randomly assigned to each replicate test container . More replicates can be added,
if appropriate .

3.7 Test Environment

The test vessels are maintained in an environmentally controlled laboratory with a 16-hour
light, 8-hour dark photoperiod. Temperature within the environmental room is monitored
continuously using temperature recorders and test vessels are maintained at 25 ± 1 0C (unless a
different project-specific temperature is required) .

3 .8 Analysis of Test Concentrations for Test Article

If required, test solutions may be analyzed for verification of chemical concentrations . The
analytical method and number of analyses are determined after consultation with the client .
When chemical analyses are necessary, both nominal and actual measured test concentrations
are reported .

3.9 Test Observations.

Each test day, test organisms are observed to record the number of surviving organisms and
the number of neonates produced . Dead organisms are removed when observed . The study
terminates after 60 percent of the control females have produced three broods with a
of 15 neonates per surviving female . However, test duration will not exceed 8 days of
exposure to the test material .

Each effluent or receiving water sample received is analyzed for temperature, conductivity,
alkalinity, -hardness, and total residual chlorine . Aliquots of effluent and receiving water may
be gently aerated (100 bubbles/min) prior to test initiation if dissolved oxygen is less than 4
mg/L or greater than 100 percent saturation. Water quality measurements recorded daily on
old and new test solutions include dissolved oxygen, pH, temperature, and conductivity from a
minimum of one replicate of every concentration . Analytical determinations are conducted
according to APHA et al . (1995) and US EPA (1979) .

3 .10 Solution Renewal

The test solutions are renewed daily . New solutions are prepared on the day of renewal . After
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PROTOCOL ATS-STC-CD-06

the new solutions have reached test temperature, the test organisms are transferred from the
old test vessels to the new test vessels using a pipet or glass tube . The offspring are counted
and the number is recorded . Caution is given not to stress the test organisms during transfer .
After neonates are counted and water quality measurements (temperature, pH, dissolved
oxygen, and conductivity) are completed, the old solution is discarded.

3 .11 Data Analysis

Statistical analyses are performed on percent survival and young production . Fisher's Exact
Test is used to determine statistical significance of the survival data . Analysis of variance
(ANOVA) and either Bonferroni's T-test or Dunnett's Mean Comparison test are used to
analyze the young production data for significance of effects . Depending on the distributional
characteristics of the data generated, it may be necessary to use Steele's Many-One Rank Test
or the Wilcoxon Rank Sum Test instead (US EPA 1994) . The Shapiro-Wilks test (for datasets
with _,,50 datapoints) or the Chi-Square test is used to test for normality of the reproduction
data . Bartlett's test is used to test for homogeneity of variance of the reproduction data . If
requested before the initiation of the study, the young production data will be analyzed using
EPA's ICp program to determine an IC50 and/or IC25. Although not standard practice, an
LC50 may be calculated using the probit, moving average, and binomial methods as described
by Stephan (1977) . Depending on the nature of the data other methods may be used, including
the probit approximation method of Litchfield and Wilcoxon (1949), SAS probit analysis (SAS
Institute 1985) or graphical interpolation using the log concentration vs . percent lethality as
described by APHA et al . (1995) . The methods used are specified in the final report .

3.12 Test Acceptability

An individual test may be conditionally acceptable if temperature, dissolved oxygen, and other
specified conditions fall outside specifications, depending on the degree of the departure and
the objectives of the tests .

4 . FINAL REPORT

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

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

Identity of the test article(s) by name or code number and their strength
(i.e ., quality/purity), and a description of any pretreatment
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PROTOCOL ATS-STC-CD-06

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

Test concentration series used and duration of the assay

Water quality characteristics (pH, dissolved oxygen, temperature, etc
of dilution water and selected test concentrations during testing

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

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

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

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

5 . QUALITY ASSURANCE

5 .1 Amendments to Protocol

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

5.2 Standard Operating Procedures

Unless otherwise specified, all procedures given in the protocol are subject to detailed Standard
Operating Procedures (SOPs) which are contained in the SOP manuals of the participating
departments . These SOPs and protocols generally follow the types of requirements outlined in
the U .S. EPA's Good Laboratory Practice Standards (GLPs)
(US EPA 1989) .
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PROTOCOL ATS-STC-CD-06

5.3 Reference Toxicant

A reference toxicant test, utilizing sodium dodecyl sulfate (SDS), cadmium chloride, NaCl, or
another appropriate chemical is used as an internal quality check of the sensitivity of the test
organisms . Testing is conducted at least once monthly on organisms that are cultured
in-house . The results of each test are compared with historical, species-specific toxicological
information from reference toxicant tests performed at EA, to determine if the results are
within acceptable limits . Limits are established using the control charts outlined in
US EPA (1994) .

5.4 Quality Assurance Evaluation

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

5.5 Inspection by Regulatory Authorities

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

5.6 Archives

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

5.7 Location

Studies are conducted at the Ecotoxicology Laboratory of EA Engineering, Science, and
Technology, Inc . at the Loveton Office in Sparks, Maryland .
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PROTOCOL ATS-STC-CD-06

6. SPECIFICATIONS OF THE Ceriodaphnia dubia SURVIVAL AND
REPRODUCTIVE POTENTIAL TEST

6.1 Basic References

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

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

Litchfield, J.T., and F. Wilcoxon . 1949 . A simplified method of Evaluating Dose/Effect
Experiments . J . Pharmacol . Exp. Ther . 96:99-113 .

SAS Institute Inc . SAS Users Guide : Statistics, Version 5 Edition . Cary, NC :SAS Institute
Inc., 1985 .

Stephan, C .E. 1977 . Methods of Calculating an LC50 in Aquatic Toxicology and Hazard
Evaluation (F .L . Mayer and J.L . Hamlink, Eds .), pp . 65-84 . ASTM STP 634, ASTM,
Philadelphia, Pennsylvania .

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

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

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

US EPA . 1994 . Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms. Third Edition. EPA/600/4-91/002 .
U.S . Environmental Protection Agency, Environmental Monitoring Systems
Laboratory, Cincinnati, Ohio.
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PROTOCOL ATS-STC-CD-06

6.2 Test Specifications

Test organism : Water flea (Ceriodaphnia dubia)

Temperature : Target : 25 ± 1 'C

Age : < 24 hours and all released within an 8-hour
window

Aeration : None

Light quality : Wide-spectrum fluorescent light

Light intensity : 50-100 f.c .

Photoperiod: 16-hour light, 8-hour dark

Dilution water: 20 percent dilute mineral water, dechlorinated
municipal tap water, reconstituted fresh water, or
appropriate receiving water

Test containers : 30-ml plastic portion cups or beakers

Test volume: 15 ml per replicate

No . of concentrations : Definitive assay - Minimum of five test
concentrations and a control

Screening assay - Single test concentration and a
control

No . of replicates : 10

No . organisms per replicate: I

Feeding regime: 200 k4l of 5 g/L food solution (YCT and algae
mixed) daily in each replicate (according to US
EPA 1994)
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PROTOCOL ATS-STC-CD-06

Test type and duration : Static renewal with daily replacement of test
solutions . The test duration is determined when 60
percent of the control females have three broods ;
however, not exceeding 8 days .

Endpoints : Survival of females used to initate test and number
of young produced per female over the exposure
period

Test acceptability : 80 percent or greater survival and an average of 15
or more young/surviving female in the control
solution
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PROTOCOL ATS-STC-FH-06

3 .1 .3 Culturing and HoldinE Conditions

P. promelas brood stock are maintained at 25±2'C and a 16-hour light, 8-hour dark
photoperiod cycle in an environmentally controlled laboratory . Brood organisms are
maintained in all glass aquaria in a recirculating system of declilorinated municipal tap water .
The eggs are held at 25±2'C throughout hatching . If eggs are obtained from a scientific
vendor, the eggs, upon receipt, are transferred to static recirculating holding tanks of an
appropriate size containing dechlorinated tap water at the temperature (±2'C) of the water in
which the organisms were shipped . The eggs are slowly elevated to 25±2'C and examined
regularly . Dead eggs, or those which appear unusually colored or malformed, are removed as
observed, and recorded on appropriate log sheets . Certain regulatory or project specific
objectives may require organism acclimation to the dilution water when it is different from the
holding/culture water .

3 .1 .4 A2e of Test Organisms at Test Initiation

Fathead minnow larvae ( < 24 hours old) are used for chronic toxicity testing . Under special
circumstances (e.g ., if eggs must be obtained from a scientific vendor), larvae used for chronic
testing may be < 48 hours old all hatched within a 24-hour window .

3.2 Dilution Water

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

3.3 Test Concentration Series

The test concentration series consists of a minimum of five dilutions (e .g., 6.25, 12.5, 25, 50,
and 100 percent effluent plus a control) and may be determined from a prior screening of the
test material . Rangefinding assays utilize more widely spaced test concentrations and a
control . Ambient water or effluent samples may also be evaluated as single concentrations and
compared to a control.
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PROTOCOL ATS-STC-FH-06

3 .4 Test Concentration Preparation

Test concentrations are prepared with Class A glassware .

3.5 Test Vessels and Test Volume

Test vessels are 1-L beakers ; the final test volume is 250 ml . Other test vessels may be used
depending on the study's requirements .

3.6 Test Organism Number

Tests are conducted using a minimum of three replicates, and as a standard practice four
replicates, per concentration, with 10 organisms per container . Fish are randomly assigned to
each replicate test container . More replicates can be added, if appropriate .

3 .7 Test Environment

The test vessels are maintained in an environmentally controlled laboratory with a 16-hour
light, 8-hour dark photoperiod . Temperature within the environmental room is monitored
continuously using temperature recorders and is maintained at 25 ± 1 *C (unless a different
project--specific temperature is required) . I

3.8 Analysis of Test Concentrations for Test Article

If required, test solutions may be analyzed for verification of chemical concentrations . The
analytical method and number of analyses are determined after consultation with the client .
When chemical analyses are necessary, both nominal and actual measured test concentrations
are reported -

3 .9 Test Observations

Each test day, test organisms are observed to record the number of surviving organisms . Dead
organisms are removed when observed . The study terminates after 7 days . The study may be
extended, however, at the request of the client .

Each effluent or receiving water sample received is analyzed for temperature, conductivity,
alkalinity, hardness, and total residual chlorine . Aliquots of effluent and receiving water may
be gently aerated (100 bubbles/min) prior to test initiation if dissolved oxygen is less than 4
mg/L or greater than 100 percent saturation . After test initiation, if the dissolved oxygen in
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PROTOCOL ATS-STC-FH-06

any test chamber is less than 4 me/L, all test chambers are gently aerated or other corrective
action is taken . Water quality measurements recorded daily on old and new test solutions
include dissolved oxygen, pH, temperature, and conductivity from a minimum of one replicate
of every concentration . Analytical determinations are conducted according to APHA et
al . (1995) and US EPA (1979) .

At the end of the test period, surviving fish are rinsed and placed in pre-weighed, oven dried
aluminum pans (one replicate per pan) . Fish are oven dried for a minimum of 6 hours at
100c'C after which each pan is weighed to determine the mean dry weight of the fish . Mean
dry weights are calculated based on

'
the number of surviving organisms (per EPA guidance

EPA/600/4-89/001), or based on the original number of exposed organisms (per EPA guidance
EPA/600/4-91/002) .

3 .10 Solution Renewal (When Applicable)

The test solution is renewed daily . New solutions are prepared on the day of renewal . After
the new solutions have reached test temperature and water quality measurements (temperature,
pH, dissolved oxygen, and conductivity) are completed, the solution renewal may be
performed by transferring the organisms from one test chamber to another or by replacing the
test solution . If the test solution replacement method is used, caution must be given not to
stress the test organisms while the test chamber is siphoned . Usually 75 percent of the old
solution is removed and replaced; however, the amount is dependent on the size of the test
organisms. -The-larvae in each test chamber are fed 0 . 1 ml (approximately 700 to 1,000) of a
concentrated suspension of newly hatched ( < 24 hours old) brine shrimp nauplii (Artemia sp.)
three times daily (morning, early afternoon, and the end of the work day) . The nauplii are
rinsed with dechlorinated tap water before feeding.

3.11 Data Analysis

Statistical analyses are performed on percent survival and mean dry weight data . Analysis of
variance (ANOVA) and either Bonferroni's T-test or Dunnett's Mean Comparison test are used
to analyze the survival and mean weight data for significance of effects . Depending on the
distributional characteristics of the data generated, it .may be necessary to use Steele's
Many-One Rank Test or the Wilcoxon Rank Sum Test instead (US EPA 1994) . The Shapiro-
Wilks test (for datasets with ::~50 datapoints) or the Chi-Square test is used to test for normality
of the reproduction data . Bartlett's test is used to test for homogeneity of variance of the
reproduction data . If requested before the initiation of the study, growth data will be analyzed
using EPA's ICp program to determine an IC50 and/or IC25 . Although not standard practice,
an LC50 may be calculated using the probit, moving average, and binomial methods as
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described by Stephan (1977) . Depending on the nature of the data, other methods may be
used, including the probit approximation method of Litchfield and Wilcoxon (1949), SAS
probit analysis (SAS Institute 1985) or graphical interpolation using the log concentration vs .
percent lethality as described by APHA et al . (1995) . The methods used are specified in the
final report .

3 .12 Test Acceptability

An individual test may be conditionally acceptable if temperature, dissolved oxygen, and other
specified conditions fall outside specifications, depending on the degree of the departure and
the objectives of the tests .

4. FINAL REPORT

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

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

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

-Source-of the dilution-water,--its chemical characteristics, and a description
of any pretreatment

Test concentration series used and duration of the assay

Mean dry weights of test fish with the respective standard deviations

Water quality characteristics (pH, dissolved oxygen, temperature, etc .) of
dilution water and selected test concentrations during testing

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

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

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

EA Engineering, Science,
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Items of data to be included in the report consist of experimental design and test performance,1-11
effects on general appearance of test organisms (if applicable), morbidity and mortality,
presentation of water quality characteristics, survival and growth data .

5. QUALITY ASSURANCE

5.1 Amendments to Protocol

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

5 .2 Standard Operating Procedures

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

5 .3 Reference To3dcant

A reference toxicant test, utilizing sodium dodecyl sulfate (SDS), cadmium chloride, or
another appropriate chemical is used as an internal quality check of the sensitivity of the test
organisms . Testing is conducted at least once monthlyon organisms which are cultured
in-house, and on each population of organisms purchased for testing from an outside source if
reference toxicant data are not available from the supplier on the acquired lot. The results of
each test are compared with historical, species-specific toxicological information from
reference toxicant tests performed at EA to determine if the results are within acceptable
limits . Limits are established using the control charts outlined in US EPA (1994) .

5.4 Quality Assurance Evaluation

Studies conducted under this protocol may be subject to internal audit by EA's Quality
Assurance Unit . A quality control officer is responsible for monitoring each study to assure
the client that the facilities, equipment, personnel, methods, practices, records, and controls
are in conformance with EA's QC program and, if applicable, EPA's GLPs .
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5 .5 Inspection by Regulatory Authorities

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

5 .6 Archives

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

5 .7 Location

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

6. SPECIFICATIONS OF THE FATHEAD MINNOW SURVIVAL AND GROWTH
TOXICITY TEST

6.1 Basic References

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

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

Litchfield, J .T ., and F. Wilcoxon . 1949 . A simplified method of Evaluating Dose/Effect
Experiments . J . Pharmacol . Exp . Ther. 96 :99-113 .

SAS Institute Inc. SAS Users Guide : Statistics, Version 5 Edition. Cary, NC:SAS Institute
Inc., 1985 .
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Stephan, C.E. 1977 . Methods of Calculating an LC50 in Aquatic Toxicology and Hazard
Evaluation (F.L . Mayer and J.L . Hamlink, Eds .), pp . 65-84 . ASTM STP 634, ASTM,
Philadelphia, Pennsylvania .

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

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

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

US EPA . 1994. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms. Third Edition. EPA/600/4-91/002 .
U.S . Environmental Protection Agency, Environmental Monitoring Systems
Laboratory, Cincinnati, Ohio .

6.2 Test Specifications

Test organism : Fathead minnow (Pimephales promelas)

Temperature : 25± 1 *C

Organism age : Preferably <24 hours old . If eggs are obtained
from scientific vendor, larvae may be < 48 hours
old (24-hour window) at test initiation

Aeration :

Light quality :

Light intensity :

Photoperiod :

EA Engineering, Science,
and Technology, Inc .
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None, unless dissolved oxygen falls below 4 mg/L

Wide-spectrum fluorescent light

50-100 f.c .

16-hour light, 8-hour dark
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Dilution water :

Test containers :

Test volume :

No . of concentrations

No . of replicates :

No . organisms per replicate :

Feeding regime :

Test type and duration :

Endpoints :

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

1-L beaker

250 nil per replicate

Definitive assay - Minimum of five test
concentrations and a control

Screening assay - Single test concentration and a
control

4 (minimum of 3)

10

Feed 0 . 1 ml newly hatched ( < 24-hour old) brine shrimp
nauplil three times daily (morning, afternoon, evening) .

Static renewal, test duration 7 days

Survival and growth

Test acceptability : 80 percent or greater survival in the control
solution ; average dry weight of surviving controls
equals or exceeds 0 .25 mg .

EA Engineering, Science,
and Technology, Inc .

Protocol Revision 6
July 2000 Page 9 of 9





PROTOCOL ATS-SRI-HA-02

SEDIMENT TOXICITY TEST (DAILY RENEWAL) WITH Hyalella azteca

1 . TEST OBJECTIVE

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

2. TEST ARTICLE

2 .1 Description/Identification

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

2.2 Methods of Synthesis

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

2.3 Sample Preparation

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

3 . EXPERIMENTAL DESIGN

3.1 Test Organisms

3.1.1 Species

The test species is the amphipod, Hyalella azteca .

EA Engineering, Science,
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3.1 .2 Source

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

3.1.3 Culturing and Holding Conditions

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

3 .1 .4 A2e of Test-Organisnis at Test Initiation

Juvenile organisms, 7 to 14 days old at test initiaion, are used for the toxicity testing . If
growth is used as a test endpoint, then pre-test length or weight should be measured on a
subset of at least 20 organisms of the same age as those used to start the test .

3 .2 Test Concentration Series

H. azteca are exposed in replicate chambers to sediment samples and to a laboratory or
reference sediment control . Screening assays may be conducted on whole sediment samples .
Alternatively, a definitive (multi-concentration test) may be conducted on a sample using a
laboratory or reference sediment to prepare the test concentrations .

3 .3 Overlying Water

The overlying water is typically declilorinated tap water . The source of dechlorinated tap
water is the City of Baltimore municipal water system. Upon entry to the laboratory, the water
passes through a high-capacity, activated-carbon filtration system to remove chlorine and other
possible organic contaminants . This water source has proven safe for aquatic organism
toxicity testing at EA, as evidenced by maintenance of the multigeneration Daphnia and
Pimephales promelas cultures, with no evident loss of fecundity. Reconstituted fresh water or
other dilution water (e.g . site water) may be used depending on study requirements .
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3 .4 Test Vessels and Test Volume

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

3.5 Test Organism Number

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

3 .6 Test Environment

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

3 .7 Test Observations

The overlying water is renewed daily, either continuously or intermittently, at a rate of at least
1-2 volume additions/day .

Test organisms are fed a suspension of yeast/cereal leaves/trout chow (YCT) during the
exposure period . However, the amount of food added to the test chambers is kept to a
minimum to avoid fungal or bacterial growth on the sediment surface . A typical feeding rate is
1 .0 to 1 .5 nil YCT daily per replicate . If the dissolved oxygen concentration drops below 40
percent of saturation in the overlying water of a replicate, then feeding should be suspended in
all replicates until the dissolved oxygen concentration increases to 240 percent .

Samples of overlying water from the test sediment and control or reference sediment are
analyzed for conductivity, alkalinity, hardness, pH, and ammonia at test initiation and
termination . Water samples from the replicates of a treatment may be pooled for analysis .
Measurements of water quality are taken daily thereafter for dissolved oxygen and temperature
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from a minimum of one replicate of each sediment, reference, and control treatment . The
overlying water may be gently aerated, if necessary, to maintain dissolved oxygen levels at or
above 40 percent of saturation . Analytical determinations are conducted according to APHA et
al . (1995) and US EPA (1979) .

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

3 .8 Data Analysis

Statistical analyses are performed on percent survival and mean dry weight data . For
screening tests, a t-test is conducted to determine if a single test sample is significantly
different from the control . For definitive assays, an analysis of variance (ANOVA) and either
Bonferroni's T-Test or Dunnett's Mean Comparison Test are used to analyze significance of
effects . Depending on the distributional characteristics of the data generated, it may be
necessary to use Steel's Many-One Rank Test or the Wilcoxon Rank Sum Test instead (US
EPA 2000) . An LC50 and/or EC50 may be calculated from a definitive test using the probit,
moving average, and binomial methods as described by Stephan (1977) . Depending on the
nature of the data, other methods may be used including the Trimmed Spearman-Karber
method, the probit approximation method of Litchfield and Wilcoxon (1949), SAS probit
analysis (SAS Institute 1985), or graphical interpolation using the log concentration vs. percent
mortality and/or percent affected as described by APHA et al . (1995) . The statistical methods
are specified in the final report .

4 . FINAL REPORT

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

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

Identity of the test article(s) by name or code number and their strength (i .e .,
quality/purity), and a description of any pretreatment
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Source of the overlying water, its chemical characteristics, and a description of
any pretreatment

0 Test concentration series used and duration of the assay

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

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

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

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

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

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

5. QUALITY ASSURANCE

5.1 Amendments to Protocol

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

5.2 Standard Operating Procedures

Unless otherwise specified, all procedures given in the protocol are subject to detailed Standard
Operating Procedures (SOPs) which are contained in the SOP manuals of the participating
departments . These SOPs and protocols generally follow the type of requirements in the U.S .
EPA's Good Laboratory Practice Standards (GLPs) (US EPA 1989) .
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5.3 Reference To3dcant

A reference toxicant test, utilizing potassium chloride (KCI), copper sulfate, or another
appropriate chemical, is used as an internal quality check of the sensitivity of the test
organisms . Testing is conducted periodically (at least semiannually) on organisms which are
cultured in-house, and on each population of organisms purchased for testing from an outside
source (if reference toxicant data are not available from the organism supplier) . The results of
each test are compared with historical, species-specific toxicological information from
reference toxicant tests performed at EA, to determine if the results are within acceptable
limits . Limits are established using the control charts outlined in US EPA (1993) .

5 .4 Quality Assurance Evaluation

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

5 .5 Inspection by Regulatory Authorities

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

5 .6 Archives

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

5.7 Location

Studies are conducted at the Ecotoxicology Laboratory of EA Engineering, Science, and
Technology, Inc . at the Loveton Office in Sparks, Maryland.
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6. SPECIFICATIONS OF THE Hyalella azteca SEDIMENT TOXICITY TEST

6.1 Basic References

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

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

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

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

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

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

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

US EPA . 1993 . Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms . Fourth Edition . EPA/600/4-90/027F.
U .S. Environmental Protection Agency, Environmental Monitoring Systems
Laboratory, Cincinnati, Ohio.
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US EPA . 1994 . Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms. Third Edition . EPA/600/4-91/002 .
U .S . Environmental Protection Agency, Environmental Monitoring Systems
Laboratory, Cincinnati, Ohio .

US EPA . 2000. Methods for Measuring the Toxicity and Bioaccumulation of Sediment-
Associated Contaminants with Freshwater Invertebrates . Second Edition .
EPA/600/R-99/064 . U .S. Environmental Protection Agency, Office of Research and
Development, Duluth, Minnesota .

6 .2 Test Specifications

Test organism : Hyalella azteca

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

Aeration : None, unless dissolved oxygen falls below 40%
saturation; gentle aeration should be provided
through a 1-ml glass pipet, placed no closer than 2
cin above the sediment surface .

Temperature :

Light quality :

Light intensity :

Photoperiod :

Overlying water:

Test container :

Test volume :

No. of replicates :

No. organisms per replicate

EA Engineering, Science,
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23±1'C

Wide-spectrum fluorescent light

10-100 f.c .

16-hour light, 8-hour dark

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

300-m1 beaker

100 ml sediment with 175 ml overlying water

5 to 8

10

Page 8 of 9



PROTOCOL ATS-SRI-HA-02

Feeding regime : 1 .0 to 1 .5 ml YCT daily per replicate

Test duration : 10 days

Endpoints : Survival (growth optional)

Test acceptability : A0 percent survival in the control sediment
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BIOACCUMULATION TEST FOR SOIL AND SEDIMENT USING Eisenia sp.

1 . TEST OBJECTIVE

To assess the toxicity and bioaccumulative effects of a soil and/or sediment sample to Eisenia
foetida (red worm) or other earthworm species .

2 . TEST ARTICLE

2.1 Description/Identification

Unless otherwise specified, the test material is supplied by the client.' The test article is a soil
and/or sediment sample . Adequate chemical and/or biological specifications with special
reference to hazardous properties and storage conditio

'
ns are also supplied by the client . When

available, information on the stability, composition, or other characteristics which define the
test article are on the file with the client .

2.2 Sample Preparation

Minimal manipulation of the samples is performed in order to evaluate the samples in as close
to in situ conditions as possible . Samples can be sieved, if necessary, to remove stones and
rocks and then homogenized . Percent moisture of each sample is evaluated using ASTM
(D421) standard guide . The percent moisture of the samples may be adjusted as appropriate to
meet study objectives (e .g ., 35-45 % moisture or 75 % of water holding capacity) . The pH of
the samples is determined and may be adjusted (depending on project requirements) using
calcium carbonate and dilute mineral acid (HCI) and base (NaOH) if outside the pH range of
~~. 4 but :!~ 10 .

An artificial soil/sediment or appropriate project specific reference site soil/sediment is used to
evaluate the effect of the test samples to the worms . An artificial soil can be used as the
control soil (laboratory control) following the formulation presented in EPA Region IV
Standard Operating Procedures for the Toxicity Testing Hazardous Waste Assessment (Harris,
et al . 1990). The following constituents are mixed together on a dry weight basis to produce
the artificial soil : 10 percent sphagnurn peat moss ; 20 percent kaolinite clay; and 70 percent
grade 70 silica sand . Addition of calcium carbonate (approximately 0 .4 percent) is added to
adjust to the pH range of 6.5±0.5 .
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4. FINAL REPORT

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

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

Identity of the test article(s) by name or code number and a description of any
pretreatment

0 Duration of the assay

0 Survival observations recorded during the test

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

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

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

Items of data to be included in the report consist of experimental design and test performance,
effects on general appearance of test organisms (if applicable), morbidity and mortality,
survival data, and percent moisture and pH of test samples .

5. QUALITY ASSURANCE

5.1 Amendments to Protocol

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

5.2 Standard Operating Procedures

Unless otherwise specified, all procedures given in the protocol are subject to detailed Standard
Operating Procedures (SOPs) which are contained in the SOP manuals of the participating
departments . These SOPs and protocols generally follow the type of requirements in the U .S.

EA Engineering, Science,
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6. SPECIFICATIONS OF THE Eisenia sp . BIOACCUMULATION TEST

6.1 Basic References

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

American Society for Testing and Materials (ASTM) . 1995 . Standard Guide for Conducting a
Laboratory Soil Toxicity Test with Lumbricid Earthworm Eiseniafoetida . ASTM
Designation : E1670-95, Philadelphia, Pennsylvania .

Athey, L.A ., J .M . Thomas, J.R . Skalski, and W .E . Miller . 1987 . Role of Acute Toxicity
Bioassays in The Remedial Action Process at Hazardous Waste Sites . U.S.
Environmental Protection Agency, Corvallis, Oregon. EPA160018-87-044 .

Callahan, C .A ., L.K. Russell, and S .A. Peterson . 1985 . Comparison of Three Earthworm
Bioassay Procedures for The Assessment of Environmental Samples Containing
Hazardous Wastes . U.S. Environmental Protection Agency, Corvallis, Oregon.
EPA/600/J-85/447 .

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

Green, J.C., C .L. Bartels, W .J . Warren-Hicks, B.R. Parkhurst, G.L . Linder, S.A. Peterson,
and W .E. Miller . 1989 . Protocols for the Short-Term Screening of Hazardous Waste
Sites . EPA 600/3-88/029 .

Harris, T ., J . Glover, and J. Maudsley . 1990 . Region IV Standard Operating Procedure for
Toxicity Testing Hazardous Waste Assessments . U.S .EPA. Region FV, Athens,
Georgia .

Litchfield, J.T ., Jr . and F . Wilcoxon. 1949 . A simplified method of evaluating dose-effect
experiments . J . Pharm . Exp . Ther . 96 :99-113 .
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Peltier, W.H ., and C .I . Weber . 1985 . Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms . EPA/600/4-85/013 . U .S .
Envirom-nental Protection Agency . Cincinnati, Ohio .

SAS Institute Inc . 1985 . SAS@ User's Guide : Basics, Version 5 Edition . Cary, NC: SAS
Institute Inc . 1290 pp.

Stephan, C .E. 1977 . Methods for calculating an LC50, in Aquatic Toxicology and Hazard
Evaluation (F.L . Mayer and J .L . Hamelink, eds .), pp . 65-84. ASTM STP 634.
American Society for Testing' and Materials, Philadelphia, Pennsylvania .

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

US EPA. 1989 . Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms . Second Edition . EPA/600/4-

89/001 .
U .S . Environmental Protection Agency, Environmental Monitoring Systems
Laboratory, Cincinnati, Ohio .

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

US EPA. 1993 . Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms. Fourth Edition . EPA/600/4-90/027F.
U .S. Environmental Protection Agency, Environmental Monitoring Systems
Laboratory, Cincinnati, Ohio.

US EPA. 1994 . Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms . Third Edition . EPA/600/4-91/002 .
U .S . Environmental Protection Agency, Environmental Monitoring Systems
Laboratory, Cincinnati, Ohio .

6.2 Test Specifications

Test organism : Eiseniafoetida or other earthworm

EA Engineering, Science,
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Organism age :

Test Type :

Temperature :

Light quality :

Light intensity :

Photoperiod :

Test container :

Sample volume:

Test soil pH :

Artificial soil laboratory
control (% weight) :

No. of replicates :

No. organisms per container

Feeding regime :

Test duration :

Endpoints :

Test acceptability :

EA Engineering, Science,
and Technology, Inc .

Protocol Revision 0
October 1998

PROTOCOL ATS-SBI-EF-00

Adult (> 300 ing wet weight)

Static

20± I'C

Wide-spectrum fluorescent light

50-100 f.c .

24-hour light/0-hour dark

10-gal glass aquaria

approximately 1-gal per .replicate

;-> 4 but :~ 10 (S .U .)

10% sphagnurn peat, 20 % colloidal clay, 70%
silica sand

A minimum of 3 replicates

100, not to exceed 100 worms per 2,000 g dry
weight of sample

Organisms not Ted during testing

28 days

Survival and bioaccumulated concentration of
selected chemical parameters

;-> 80 percent survival in control sample

Page 8 of 8
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SEDIMENT BIOACCUMULATION TEST
WITH AN AQUATIC OLIGOCHAETE SPECIES

1 . TEST OBJECTIVE

To assess the toxicity and bioaccumulative effects of a whole sediment sample to an aquatic
oligochaete species .

2 . TEST ARTICLE

2.1 Description/Identification

Unless otherwise specified, the test material is supplied by the client . The test article is a soil
and/or sediment sample . Adequate chemical and/or biological specifications with special
reference to hazardous properties and storage conditions are also supplied by the client . When
available, information on the stability, composition, or other characteristics which define the
test article are on the file with the client .

2.2 Methods of Synthesis

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

2.3 Sample Preparation

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

3 . EXPERIMENTAL DESIGN

3.1 Test Organisms

3.1 .1 Species

The test species is an aquatic oligochaete species, as specified by the project study plan . A

EA Engineering, Science,
and Technology, Inc .
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Samples of overlying water from each test sediment and reference or laboratory sediment may
be analyzed for conductivity, alkalinity, hardness, ammonia, and total residual chlorine .
Measurements of water quality are taken at test initiation and daily thereafter for dissolved
oxygen, pH, temperature, and conductivity from a minimum of one replicate of each test
sediment and reference or laboratory sediment . Analytical determinations are conducted
according to APHA et al . (1998) and US EPA (1979) . Aliquots of overlying water may be
gently aerated, if necessary, to maintain dissolved oxygen levels at or above 60 percent
saturation.

The toxicity test terminates after th6 28 day exposure period. The test duration may be
extended at the request of the client . Test organisms are recovered from the test chambers,
transferred to clean freshwater chambers (one chamber per replicate), and held at least 24
hours to purge the digestive tracts . The organisms are not fed during the purge period and any
organisms that die during this time are recorded and removed if possible . Organisms are then
removed from the holding tanks and processed accordingly for the chemical analyses .

3.8 Data Analysis

Statistical analyses can be performed on chemical concentrations analyzed in each sediment
sample . An analysis of variance (ANOVA) and t-Test are used to analyze significance of
effects between the control sediment and a single test sediment (US EPA 1994) . Alternatively,
Tukey's Test may be performed to check the difference between all pairs of treatments . Other
appropriate statistical analyses may be performed . The statistical methods used are specified in
the final report .

4 . FINAL REPORT

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

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

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

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

0 Test treatments used and duration of the assay

EA Engineering, Science,
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Organism tissue mass per replicate

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

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

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

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

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

5 . QUALITY ASSURANCE

5 .1 Amendments to Protocol

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

5.2 Standard Operating Procedures

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

5.3 Reference ToAcant

A reference toxicant test, utilizing sodium dodecyl sulfate (SDS), copper sulfate, or another
appropriate chemical is used as an internal quality check of the sensitivity of the test
organisms . Testing is conducted on each population of organisms purchased for testing from

EA Engineering, Science,
and Technology, Inc .

Protocol Revision 0
June 1999 Page 5 of 9
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PROTOCOL ATS-SBI-OL-00

6 . SPECIFICATIONS OF THE SEDIMENT BIOACCUMULATION TEST WITH
AN AQUATIC OLIGOCHAETE SPECIES

6.1 Basic References

American Public Health Association (APHA) American Water Works Association, Water
Envrionment Federation . 1998 . Standard Methods for Examination of Water and
Wastewater, 20th or most recent version . APHA, Washington, D .C .

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

American Society for Testing and Materials (ASTM) . 1995 . Standard Guide for Conducting
Sediment Toxicity Tests with Freshwater Invertebrates . ASTM Designation : E1383-
94, Philadelphia, Pennsylvania .

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

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

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

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

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

EA Engineering, Science,
and Technology, Inc .
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PROTOCOL ATS-SBI-OL-00

US EPA . 1993 . Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms . Fourth Edition . EPA/600/4-90/027F .
U.S . Environmental Protection Agency, Environmental Monitoring Systems
Laboratory, Cincinnati, Ohio .

US EPA . 1994a . Methods for Measuring the Toxiciyt and Bioaccumulation of Sediment-
associated Contaminants with Freshwater Invertebrates . EPA/600/R-94/024.
U.S . Environmental Protection Agency, Office of Research and Development,
Duluth, Minnesota .

US EPA . 1994b . Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms . Third Edition . EPA/600/4-91/002 .
U .S . Environmental Protection Agency, Environmental Monitoring Systems
Laboratory, Cincinnati, Ohio.

6.2 Test Speciflcations

Test organism : An aquatic oligochaete species, e.g ., Lumbriculus
variegatus, as specified by the project study plan

Temperature : 23± 1'C

Light quality : Wide-spectrum fluorescent light

Light intensity : 50-100 f.c .

Photoperiod : 16-hour light, 8-hour dark

Overlying water: Laboratory fresh water or appropriate receiving
water

Aeration : Gentle aeration may be provided through a 1-n-il
glass pipet, placed no closer than 2 cm above the
sediment surface

Test vessel : Depends on project requirements

Test volume: Approximate 2-5 cm layer of sediment with
overlying water

EA Engineering, Science,
and Technology, Inc .
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PROTOCOL ATS-SBI-OL-00

No . of replicates : 5

No . organisms per replicate : Approximately 5 grains of organism tissue

Feeding regime : None, unless determined necessary

Test duration : 28 days

Endpoints : Survival and bioaccumulated concentrations of
selected chemical parameters

Test acceptability : Sufficient biomass at end of the test to conduct
analyses

EA Engineering, Science,
and Technology, Inc .

Protocol Revision 0
June 1999 Page 9 of 9
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(9

Ea C . dubia C~HR'ONIC TOXICITY TEST DATA SHEET

Beginning Date : 1711'rl".0 T i m e :

Prolect Number : Ej=, Endina Date : --7Z,,q/0 cy Time : 12-15

Client : 11-

QCTestNumber : I-0 -co-L0100 Adults isolated Date : 1/1-3/00 Time :

Test Material : -- &,V -6ck tzo~-,efs Neonates Pulled Dale : V1ZLO- Time : 1/795-

Accession Number : -1z Age of Neonates : < 24 hrs Brood Size : 8+

Dilution Water: Source : E

Accession Number : Culture Water Temperature : 0-5/ 0C

TEST-SET7"UP
TEST INITIATION CONCENTRATION SERIES

Test Volume Final
Date Time Initials Activity Concentration Test Material Volume

Ljb Corrvo I P,qill~c o Dilutions Made

Ofq166 Test Vessels Filled

PC[ r~ r65
P'~ L"V O i T f drgan sms rans erre

230 V.A)( H d C. ea ounts

Comments: INTERIME-b -IP-fA1-E,-DjL-uTibN' N Eb VVREPARATION~A DTE ING.'MM ON-
DILUTION PREPARATION FEEDING

Food : YCT + Selenastrum capricornurum
Sample /

Day Date Time Initials Diluent
Al~

Day
0

Date Time Initials Amount

0 6P-v 11fq14~o t U-5- ON- I'D 0 -31Q OIL] 101)

Its-/60 0,;,rD
100 (14I L

fX L~14 z-oo- -5 1
vnd~ ~-/1?0 11 IT 11(44 -ZOOJ,.(

2
CINelga-0ts-b

(vp)-t, C. -Scl 2
.-qk /o

3 L>
I! LU Oj-~o 0 Y, 0z, - f 77

3
1

.4- &J-- 635,) C -5 3 7jL 4 It/a

5 CL4 5
911.9160 114

6 6

ATS-T2
03101 /OC



C . dabia CHRONIC TOXICITY TEST DATA SHEET

Beginning Dale : ~/ZV/00 Time : 12ZO
Project Number : Endino Date : -71 2-01616 Time:

Client :

QC Test Number : 71J Adults Isolated Date : VIL410 Time : 2~ 7 1-/-

Test Material : 0"Lkr+CL Neonates Pulled Date : !~I[Voo Time: 7 2-~

Accession Number: Age of Neonates: - < 24 hrs Brood Size : 8 +

Dilution Water: Source : EA

Accession Number: Culture Water Temperature : cc

TEST ..SETWP~
TEST INITIATION CONCENTRATION SERIES

100raTest Volume Final
Date Time Initials Activity Concentration

lum
Test Material Volume

-PffD - Zoq
Dilutions Made

-7 1 LQ
qlfq(c) 0 fI q,~ dll~ T V l Fill dest esse s e

7Ovq a--7C7-- Organisms Transferred

I VA Head Counts 71 3
Comments :

INTtAM.EblA11-'D - T!LU- .j6N'PREPAR ; -AV!0N' ;AN-15 ;FEtb!!q
DILUTION PREPARATION FEEDING

Food : YCT + Selenastrum capricornutum
Sample

Day Date Time Initials Diluent Dav Date Time Initials Amount
0 0 1264- 0-1,/ 4TO-7d-71~7q 0 qllqlcn AS owzA

IfS-loo ,% .5.0 470- '701 - '7 1 1 1
1 4,w 117 r<457-

.
,or

h
2

'TJkJ,1W 0 t SO WL%.- AT0 07DI 13
2

b6120 1,62, 1 ftn
3 ct It;v 3 -b_741_ 71 3

It7A0 -S- (Cf5 1W Alf

4 g 7j f- 2 4 /60)-dN 1,d) AtIJ

5 5

6 6

ATS-T3
03101100



MEWMV

LA

Total # Neonates :
Concentration Day

1 1
2

c' 4,

-5

to 7
ATotal # Neonates:

"-' ' ' * -
- - I CZL INU I I I Utr : -( N_LII=C__> L?_First column-# neonFles Secone coiumn - f ) I (d d jle ,ma e ea

eMale),
2

i
male), 2 (dead male), 9 (josl ep licate)2 16 6 E 10 Timellnitialsi 01 '0 J6 --------------

1
L

n
0 4 V bLISAC

- C- 16 Y 01 C4
- O

ri 10 1
0

r 0 b I10

2-14
4 5 6 7 8 9 --Tim-elInitials0 0 0 01 1 01 0- 0 0

C,
1) _L

3
' ej-

(0 0 . 1 9 C
AIL t7l 100 M L :2 T-
195- Q 13 IZ[A 13 01 e7 L? C

I
U- - _ -

a% 'AU 'Ala;
Concentration Day 1 2 3F 4 5 6 7 8 9 10 Ti 1l i ii l - me n t als

2

n

-
3
4 o
5
6
~~F7_-

i oiai H iveonaLe .,i :
Concentration Day 1 2 3 4 5 6 7 8 9 10 Ti elini i l,m t a

1
2
3-
4
5
6
7

i otai # Neonates:
Concentration Day 1 2 3 4 5 6 7 8 9 ID TimelInitial-

2
3
4
5
6
7

I otal fir Neonates:
Concentration Day 1 22 3 4 5 6 7 9 10 Timellnitia-

-1
2
3

5

6.Zj -_J Elff N onates:

Al
Neonate totals checked (date, initials): 031C



W~
Concent.-Blion Dav

An
'701

4
5

10 6
10 7

Total # Neonates :
Concentration Day

1
I~To 2

-
3

710 4

10 6
~o 1 7

Total # Neonates:

ATO

-7 i (
2
3
4
5

10 6
_1D 7

Total # Neonates :
Concentration Day

4M
1

P23
-7 1 L 3

4
5
6
7

Total # Neonates:
Concentration Day

A_10

-713

1
2
3
4
5

e~L 6
10 7

Total # Neonates :
Concentration DaY

1
2
3
4
5
6
7

Total # Neonates :

Ce,riodaphnia dubia CHRONIC TOXIC[TY TESI CC 7est Number :
First column-# neonFles , Second column - 0 (lemale), I (dead 11EMale), 2 (male), 3 (dead male), P (lost replicate)

2 4 5 6
0

9 10 Timellnitqa
.0 0 4-1) 00 tcll107

10
S,, r) =i 0 e- (DI Q 90 0

/0 LIF0. -7r) r(N 61 ro, 'y 7)
10 6 o 1 /-,j

A 0 JA-M 131 a 1110 1 Fq 2- 01 1 1POL-V1 -7 1
1p"C -1 1 1 19,41 9~a P-d, -2-b OL9 9L& 9L_C~ 1.3-:5 9z, a3

2 3 4 5 6 1 7 8
10 101 0 101 61
0 0 1 0
0 --S7-Fd 5 0

/0
01

0 10 1,9
'1416 7 jz 6

1 10 Timelinitials
1 0 1 0 1 :00 rzf~~I-
I 6~ I (_., Ar

0 (2V

GL% 3,;L ,Aq 39. 91q 0 4_x 3o 31
2 3 4 5 6 7 8
0 10 0 0 01 0

0 101 0 0
ID 3 C 0 -;; . G C I

C
6'~ j 1 3 e 1 16 1 Cr A
0 f2- 0 jo

0

0

I i I Timellnitials
1 01 1 01 &-~-

I rA I c4 A,,o
W I DI Z? I a ~As

/rj C/ Cz>

16 PLI91 15
2 3 4 5 6 1 7 1 8 1
0 0 1 01 1 01 1 01

1 6 - 101 1 (A I
A' Q _2~ 1 G1 G1 _~3 blA

1 10 Timelinitials
1 01 C> pwya-

L Ad
0

Ax)

Lf - UP"Iq Ott( a-(
1 2- 1 3 4 5 6 7 8

01 10- 10 101 16 101 0
01 10 10 vMI IRR C r)

__30 41n siv -a 3 1 1 4 0
-/I 16>1 9 A

LLDL -0- 42
I 161 .di aa 4
F_7_ . 0-

9 10 Timelinitials
01

C

Sk

6, L)

o I ce 1c)
_j I;Zq 9,q -0~2) PL-SL GL5 0~ I GLCI 31

2- 3 4 5 6 1 7 8 1 9 10 Timetinitials

Neonate totals checked fdate, initials) : I -I I - () I VW
ATS-T4

03/01/00



TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

PFoject Number : Q TEST ORGANISM Beginning Date : q1twoo Time : t 2,7,0

Client : Common Name: Ending Date: q/w"~)Cr Time : 11,71

QC Test Number : I K) C) Scientific Name : C-2 . d do-

TARGET VALUES Temp : dz;t- I -C pH: 6.0 - 9 .0 DO : >+.-D mg/L Salinity : Ppt

Temperature ('C) pH Dissolved Oxygen lmg1L) SaliRw!y 1PPO

Test
Conc Rep

0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6

4&w I 26 70 3,4 -35K :Pc 30_

CDA x-~G 19

Meter Number

Time
~Ir-o&

1110 ~J(jl; z/10
Aw
-

0111,
Itim
ar

~01L
L116

1i
(110 1201

-7

ow W I) j JJSJ (?Ob 1A4T

YJL
(4f3 IN 11.0

Initials
-
yt

--
rk ?1 1 *6 > YM L-~ ,

ATS-T13
03101/00



TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

Project Number : TEST ORGANISM Beginning Date: %fq10 0 - Time : tt-Lo

Client : 17- Common Name-

-

7Ending Date- -4100 Time :

QC Test Number : DILDD-L4 1'Z Scientific Name : A 1 -1 b 1o~

TARGET VALUES Temp : -~-~t-c pH : 6 .0 - 9 .0 D -->40 : _ -:ED_ mg/L Salinity : ppt

Temperature ('C) pH Dissolved Oxygen (mg/L)
(:::C7-o7n-d-uctivity (p-S/-c-m)~>

Test
Conc 1 Rep

0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2- 3 1 4 5 6 0 1 2 3 4 5 6

ft-701 ~qL na-2~M 2912 0 JA11 0 1~ 9-',11 -7 .q 9-1~ 11) 7,9 -,-ob

ft-1110 f,r,27 ? XAO ;1~ 3

Lq. Rq? 2~3 Fo SS--22-ff,- ~0 5v-2, 6-1)-

Al A 3 9 q F.?J

-14.4 25.0 ~4,; fv) Fq

Meter Number -~7

Time [ilk os44'R' 1110 1< ~07 If P I& fll) C41D It,01 ,,,4 120e r694 f04 Lr.:o

Initials O'~ (u)- VA-5 (r/~ V4* Ll dt' 1-14, ALnJ Q> rit) 0"'L p(4-~ pr, Wf~ LA Vj

ATS-T13
03/01/00



T HEET OLD SOLUTIONSTOXICITY TEST WATER QUALITY DA A -S

Project Number : TEST ORGANISM Beginning Date : VJy/6'q Time:

Client : IT Common Name : Ending Date: Time :

QC Test Number : --00 ScientificName :

TARGET VALUES Temp : -C pH : 6 .0-9.0 DO: mg/L Salinity : ppt

Temperature 1, C) pH Dissolved Oxygen (rng/LJ
Conductivity (pS/crn

P4--

Test
Conc Rep 1 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7

Lav) ~qo 7,3 1-L. 15~ ~'ftp --b0-V 330- 3-q 101 313 3 10

-Ltt 21J AVI D
ly 1yo

Meter Nurnber
% ,!~fat 1~-

Time

Initials 17 t--t Ah Or
ATS-T14
03/01100



0

FA TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : 0 TEST ORGANISM Beginning Date : qlfql~o- Time : 2- 710

Client : 1 -r Common Name: wakd-w-, Ending Date : Time : 2K.

QC Test Number : -T~J-op- UNK Scientific Name : C .&610-,

TARGET VALUES Temp : 0qz;t I -C pH: 6 .0 - 9 .0 > A-nDO : - 7 . mg1L Salinity : ppt

Temperature I, C) JAI Dissolved Oxygen iniq/1-1
CC nductivity (,MuS/c

Tes
1Conc Rep

1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3
I

4
I

5 6 7
I -

A"M-7ol Z1,J 1-11 .1 Z%& Zq
'4[ T-7 -Jk' I - io 76 0 '7 0L L3

i
53-9 -- 3 ~

--

211 ~A,,' DAL

C,
213 V- AL ErU 1-I :~,7 574 51' '9 0

MW V4 >11 M~- a 2n

J-5
1,4- 7 V 7

Meter Nuniber
La ly/, i >wwA --

'7

Tinie bzr Iptir 151 111", f4s ILK tw Ln /Ito lb-52A- 1 10 ~T'
Initials

-
pil C) wa rip

-- _ r ~

ATS-T14
103/01/00



TOXICOLOGY LABORATORY BENCH SHEET

Project Number : -7D~)o_3/o
Client :
QC Test Number: (0- &19

1

Date/Time/initials Comments/Activity

7o, o1 LY ., -7 mk x 1~ 0 6 0 m~ (L

-7f 0
-If (

- 7 1 Z,
-7f 3

_10~0~.~

CL_

~ I ~r,~ _~ 3 rnJ /CZ - -Z
t

YJ
0

q C) (~, 0

142 1_0
0,17

146~~CtVV_" CL~,

y 0CQp&,1"V-J d"tou.J."U1

ATS-T29
03/01/00



STATISTICS FOR WATER QUALITY
QC Test: TN-00-61 8 IT (LAB CONTROL)

Temperature pH DO Conductivity/Saii ;-lty
New Old New Old New Old New Old

1 24.4 24 .1 7 .5 7 .9 7 .8 8 .1 347.0 308.0
2 24.8 24 .1 8 .1 7 .3 7 .5 7.5 307.0 330.0
3 24.9 24.4 8 .7 7 .6 7 .1 7.6 330.0 319.0
4 25.9 24.4 7 .9 7 .9 8 .2 8 .3 358.0 408.0
5 25 .2 24 .1 8 .1 8 .3 7 .6 7 .0 320.0 343 .0
6 25.8 24.3 8 .1 7 .3 7 .4 7 .6 304.0 310.0
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 6 6 6 6 6 6 6.0 6 .
Min . 24.4 24 .1 7 .5 7.3 7.1 7.0 304.0 308.0
Max . 25.9 24.4 8 .7 8.3 8.2 8 .3 358.0 408.0
Mean 25.2 24.2 8 .1 7 .7 7 .6 7.7 327.7 336.3
S.D . 0.59 0.15 0 .39 0.39 0.37 0.46 21 .7 37 .5

N 12 12 12 12.0
Min . 24 .1 7.3 7.0 304.0
Max. 25.9 8.7 8 . 3 408.0
Mean 24.7 7.9 7 .6 332.0
S.D . 1 0.64 1 0.41 0.401 29 .5,

10/1612000 11 :45AM



STATISTICS FOR WATER QUALITY
OC Test : TN-00-618 IT (HARDNESS CONTROL)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 24 .1 24 .1 8 .7 8 .0 7 .6 8 .1 776.0 708 .0
2 24.3 24 .1 8 .4 7 .7 7 .8 7 .6 790.0 715.0
3 24.5 24.7 8 .6 8 .0 7 .5 7 .5 771 .0 744.0
4 25.0 24 .4 8 .3 8 .1 8.2 8 .1 783.0 784.0
5 24.7 24 .5 8 .4 8 .4 8 .1 7 .0 774.0 750.0
6 24.2 24.4 8 .7 8 .0 8 .3 7 .8 713.0 732.0
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 6 6 6 6 6 6 6.0 6.0

Min . 24 .1 24 .1 8 .3 7 .7 7 .5 7 . 0 713.0 ;11 .0

Max . 25.0 24.7 8 .7 8 .4 8 .3 8 .
0

1 790 .
.840

Mean 24.5 24.4 8 .5 8 .0 7 .9 7 .7 767.8 738.8

S.D . 0 .34 0.23 0.17 0.23 0.33 0.42 27.7 27.4

N 12 12 1 2 12.0

Min . 24.1 7.7 7 . 0 708 .0

Max . 25 .0 8 .7 8 . 3 790.0

Mean 24.4 8.3 7 . 8 753.3

S.D . 0.28 1 0.321 0.38 30 .

10/16/2000 11 :46 AM



STATISTICS FOR WATER QUALITY
QC Test : TN-00-618 IT (ATO-709)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 24 .1 24.2 9.0 8.5 8.3 8.0 539.0 531 .0
2 24.2 24.1 9.0 8.7 7.4 7.6 500.0 535.0
3 25.0 24 .1 9 .0 8.5 7.5 7 .1 467 .0 522.0
4 24.0 24 .1 8.9 8.5 8.5 8 .4 487.0 591 .0
5 24.9 24 .0 9.0 8.7 7.7 7.7 492.0 536.0
6 25 .1 24.1 8.9 8.4 7.9 7.8 489.0 538 .0
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

1

43
44
45
46
47
48

N 6 6 6 6 6 6 6 .0 6.0
24.0 24 .0 8.9 8.4 7.4 7.1 467.0 522.0

Max. 25.1 24.2 9.0 8.7 8.5 8.4 539.0 591 .0
Mean 24.6 24.1 9.0 8.6 7.9 7.8 495.7 542.2
S .D . 0.50 0.06 0.05 0.12 0.44 0.43 23.9 24.6

N 12 12 1 2 12.0
Min. 24.0 8.4 7.1 467.0
Max. 25.1 9.0 8.5 591 .0
Mean 24.3 8.8 7.8 518.9
S.D . 0.41 1 0.24 0.42 33.5

10/16/2000 11 :48 AM



STATISTICS FOR WATER QUALITY
QC Test : TN-00-618 IT (ATO-710)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 24 .1 24.3 8 .5 8.5 8.3 7 .4 643.0 644.0
2 24.2 24 .1 8 .5 u 7.6 7.5 612.0 594.0
3 24 .9 24 .1 8 .7 8.6 7.5 7 .2 542.0 600.0
4 24.2 24.4 8 .4 8 .5 8.3 8 .3 590.0 704.0
5 24 .7 24 .1 8 .5 8 .8 7 .6 8 .0 596.0 710.0
6 24.9 24 .1 8 .6 8 .5 8 .0 7 .9 593.0 619.0
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 6 6 6 6 6 6 6.0 6.0
Min . 24.1 24.1 8 .4 8.5 7.5 7 .2 542.0 594.0
Max. 24.9 24.4 8 .7 8.8 8.3 8.3 643.0 710.0
Mean 24.5 24.2 8.5 8.6 7.9 7.7 596.0 645.2
S.D . 0.37 0.13 0.10 0.15 0.37 0.42 32.9 51 .0
N 12 12 12 12.0

in

. 24 .1 8 .4 7.2 542.0x
a 24.9 8 .8 8.3 710.0LM
ean 24.3 8.6 7 .8 620.6

S .

D

.

0 .31 , 0.13 , 0.38 , 48 .3

1011612000 11:50 AM



STATISTICS FOR WATER QUALITY
QC Test : TN-00-618 IT (ATO-71 1)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 24 .1 24.4 9 .2 8 .5 8 .1 7 .5 530.0 574.0
2 24.5 24.3 9 .0 8 .8 7 .6 7 .5 525.0 540.0
3 24.9 24.3 9 .1 8 .5 7 .6 7 .3 505.0 542.0
4 24 .1 24.4 8 .9 8 .5 8 .5 8 .0 502.0 590.0
5 24.7 24 .1 8 .2 8 .8 7 .5 7.9 517.0 598.0
6 24.8 24.2 8 .8 8.5 7.9 7 .7 521 .0 530 .0
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 6 6 6 6 6 6 6.0 6 .

Min . 24 .1 24.1 8.2 8.5 7.5

1

7.3 502.0 530.0

Max . 24.9 24.4 9.2 8.8 8.5 8 .0 530.0 598.0

Mean 24.5 24.3 8 .9 8 .6 7.9 7.7 516 .7 562.3

S.D . 0.35 0.12 0.36 0.15 0.38 0.27 11 .1 28.7

N 12 12 12 12.
Min . 24 .1 8.2 7 .3 502.0

Max . 24.9 9.2 8 . 5 598.0
Mean 24.4 8 .7 7.8 539.5
S.D . 1 0.28 1 0.301 0.331 31 .

10/1612000 11 :51 AM



STATISTICS FOR WATER QUALITY
OC Test : TN-00-618 IT (ATO-712)

Temperature
'

pH DO Conductivity/Salinity
New Old I New Old New Old New Old

1 24 .1 25 .4 8 .3 8 .3 8.2 7 .4 274.0 327.0

1

2 24.5 24 .1 8 .4 8 .8 7.4 7 .5 244.0 286.0
3 24.9 24 .1 8 .8 8.8 7.4 7 .3 248.0 .0244

~4 24.4 24.4 8 .0 8 .6 8 .2 7 .8 237.0 381 .0
5 24.7 24 .1 8 .2 8 .7 7 .6 7.8 231 .0 390.0
6 24.8 24.3 8 .3 8 .1 7 .9 7.7 232.0 253.0
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 6 6 6 6 6 6 6.0 6.0

Min . 24 .1 24 .1 8 .0 8 .1 7 .4 7.3 231 .0 244.0

Max . 24.9 25.4 8 .8 8.8 8.2 7.8 274.0 390.0

Mean 24.6 24.4 8 .3 8.6 7.8 7 .6 244.3 313.5

S.D . 0 .29 0.51 0.27 0.29 1 0.37 0.21 16.0 63.0

N 12 12 12 12.0

Min . 24 .1 8 .0 7 .3 231 .0

Max . 25 .4 8.8 8.2 390.0

Mean 24 .5 8.4 7 . 7 278.9
S.D . 0 .4 01 0.29 0.3 11 ____56.8J,

10/1612000 11 :53 AM



STATISTICS FOR WATER QUALITY
OC Test : TN-00-618 IT (ATO-713)

Temperature pH DO Conductivity/Sa Ii ~-Ity
New Old New Old New Old New Old

1 24 .0 24.3 8.1 8.2 8.2 7.4 576.0 542.0
2 24 .4 24 .1 8.1 8.6 7.6 7 .5 556.0 531 .0
3 25 .0 24 .1 8 .4 8.3 7.5 7 .2 538.0 536.0
4 24 .2 24 .3 8.1 8.5 8.4 7.8 536.0 600.0
5 24 .8 24 .0 8.3 8.5 7.8 7.7 594.0 611 .0
6 24 .9 24.3 8.4 8.2 7.9 7.6 596.0 517.0
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 6 6 6 6 6 6 6.0 6.0
Min. 24.0 24.0 8.1 8.2 7.5 7 .2 536.0 517.0
Max. 25.0 24.3 8.4 8.6 8.4 7.8 596.0 611 .0
Mean 24.6 24.2 8.2 8.4 7.9 7.5 566.0 556.2
S.D . 0.41 0.13 0.15 0.17 0.35 0.22 267 39.3
N 12 12 12 12.0
Min. 24.0 8.1 7.2 517.0
Max. 25.0 8.6 8.4 611 .0
Mean 24.4 8.3 7.7 561 .1
S.D . 1 0.35 1 0.1 71_ 0.3 4, 32.4

N

10/1612000 11:54 AM



Ceriodaphnia Survival and Reproduction Test-6-Day Survival
Start Date : Test ID : TN-00-618 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date : Protocol : EPAF 91 -EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments : IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8 9 10
1,4 ARD. CONT . 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0o0o 1 .0000 1 .0000 1 .0000

ATO-709 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .00oo 1 .0000 1 .0000 1 .0000 1 .0000
ATO-71 0 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
ATO-711 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
ATO-712 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
ATO-713 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 0.0000 1 .0000 1 .0000 1 .0000 1 .0000

LAB CONT. 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000

Not Fisher's I-Tailed
Conc-% Mean N-Mean Resp- Resp Total N Exact P Critical

ARD. CONT . 1 .0000 1 .0000 0 10 10 10
ATO-709 1 .0000 1 .0000 0 10 10 10
ATO-71 0 1 .0000 1 .0000 0 10 10 10
ATO-711 1 .0000 1 .0000 0 10 10 10
ATO-712 1 .0000 1 .0000 0 10 10 10
ATO-713 0 .9000 0.9000 1 9 10 10 0.5000 0 .0500

LAB CONT. 1 .0000 1 .0000 0 10 10 10

Hypothesis Test (1 -tail, 0.05)

Page 1 ToxCalc v5.0.23 Reviewed by : .



Ceriodaphnia Survival and Reproduction Test-ReprodUction
Start Date: -rest ID : TN-00-618 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date : Protocol : EPAF 91-EPA Freshwater Test Species: CD-Cebodaphnia dubia
Comments : IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8 9 10 Std . De-v.
VAARD. CONT . 15.000 18.000 25-000 27.000 25.000 23 .000 24 .000 25 .000 25 .000 26.000 3 .80205

ATO-709 24.000 22.000 22-000 26.000 29.000 26.000 22.000 25.000 23 .000 23.000 2 .29976
ATO-71 0 27.000 28.000 32.000 27.000 32.000 24 .000 30 .000 28 .000 30 .000 31 .000 2 .55821
ATO-711 24-000 14.000 16 .000 15.000 16.000 15 .000 21-000 16 .000 21 .000 15 .000 3 .40098
ATO-712 14.000 25-000 24 .000 17.000 24 .000 19 .000 21 .000 16.000 23.000 13 .000 4 .42719
ATO-713 27.000 24.000 29 .000 23 .000 22 .000 0 .000 25.000 21 .000 29.000 31 .000 8-76166

LAB CONT. 25.000 31 .000 28-000 25 .000 24 .000 21 .000 24 .000 27 .000 24.000 24 .000 2.75076

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min' . Max CV% N t-Stat Critical MSD

8ARD. CONT. 23.300 1 .0000 23.300 15.000 27.000 16.318 10
ATO-709 24.200 1 .0386 24.200 22.000 29.000 9.503 10
ATO-71 0 28.900 1 .2403 28-900 24.000 32.000 8.852 10
*ATO-71 1 17,300 0.7425 17.300 14.000 24.000 19.659 10 3 .719 1.734 2.797
ATO-712 19.600 0 .8412 19.600 13.000 25.000 22.588 10
ATO-713 23.100 0.9914 23.100 0.000 31 .000 37 .929 10

LAB CONT. 25.300 1 .0858 25.300 21 .000 31 .000 10.873 10

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96994 0.868 -0.4153 0 .45942
F-Test indicates equal vadances (p = 0.75)
-

1 .24976 6.54109
Pypothesis Test (1 -tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates significant differences 2.79729 0.12006 180 13 .0111 0.00157 1 . 1E

ATO --I II qe*j-d POMn4" Ccv*,*9-

Page 1 ToxCalc v5.0 .23
V4,

Reviewed by:_



Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date : Test ID : TN-00-618 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date : Protocol : EPAF 9 1 -EPA Freshwater Test Species : CD-Cenodaphnia dubia
Comments : IT CORPORATION

Conc-% . 1 2 3 4 5 6 7 8 9 10
VA ARD . CONT. 15 .000 18.000 25-000 27.000 25.000 23.000 24.000 25.000 25.000 26.000

ATO-709 24 .000 22-000 22-000 26-000 29.000 26.000 22.000 25.000 23.000 23.000
ATO-71 0 27 .000 28-000 32-000 27-000 32.000 24.000 30.000 28.000 30.000 31 .000
ATO-711 24 .000 14.000 16.000 15 .000 16 .000 15.000 21 .000 16.000 21 .000 15 .000
ATO-712 14-000 25-000 24-000 17 .000 24.000 19.000 21 .000 16.000 23 .000 13 .000
ATO-713 27.000 24.000 29-000 23-000 22.000 0.000 25.000 21 .000 29-000 31 .000

LAB CONT. 25.000 31 .000 28.000 25.000 24.000 21 .000 24.000 27 .000 24.000 24 .000

Transform : Untransformed I-Tailed
Conc-*/6 Mean N-Mean Mean Min' . Max CV% N t-Stat Critical MSD

H ARD. CONT. 23.300 1 .0000 23.300 000 27.000 16.318 10
ATO-709 24 .200 1 .0386 24 .200 22.000 29.000 9.503 10
ATO-71 0 28 .900 1 .2403 28-900 24.000 32.000 8.852 10
ATO-711 17.300 0.7425 17.300 14.000 24.000 19.659 10
*ATO-712 19.600 0.8412 19.600 13 .000 25.000 22.588 10 2.005 1 .734 3.200
ATO-713 23.100 0.9914 23.100 0.000 31 .000 37 .929 10

LAB CONT. 25.300 1 .0858 25.300 21.000 31 .000 10 .873 10

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test inaicates normal distribution (p > 0.01) 0.91734 0 .868 -0.7113 -0.5852
F-Test indicates equal variances (p = 0.66) 1 .35588 6.54109
Hypothesis Test (I -tail, 0.05) MSDu MSDp MSB MSE F.Prob df
Homoscedastic t Test indicates significant differences 3.20007 0.13734 68.45 17.0278 0.06024 1 .18

PM __, IQL UZY6AS Hw-dAlz~ car,4~

Page 1 ToxCalc v5.0.23
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t,Ok

Reviewed by : NPV



L;enodaphnia Survival and Reproduction Test-Reproduction
Start Date : Test 1 1 : TN~00-618 Sample ID :
End Date : Lab ID : Sample Type:
Sample Date: Protocol : EPAF 91 -EPA Freshwater Test Species : CD-Ceriod aphnia dubia
Comments : IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8 9 10
VAARD . CONT. 15 .000 18.000 25-000 27.000 25.000 23.000 24.000 25.000 25.000 26.000

ATO-709 24 .000 22-000 22.000 26.000 29.000 26 .000 22 .000 25.000 23 .000 23.000
ATO-71 0 27 .000 28.000 32-000 27-000 32.000 24 .000 30 .000 28.000 30-000 31 .0o0
ATO-711 24 .000 14-000 16.000 15.000 16.000 15 .000 21 .000 16-000 21 .000 15.000
ATO-712 14 .000 25-000 24 .000 17.000 24.000 19 .000 21 .000 16.000 23.000 13.000
ATO-713 27 .000 24-000 29 .000 23.000 22.000 0 .000 25 .000 21 .000 29-000 31 .000

LAB CONT. 25-000 31-000 28 .000 25.000 24.000 21 .000 24.000 27.000 24-000 24.000

Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min' . Max CV% N Sum Critical

)i ARD. CONT . 23.300 1 .0000 23.300 15.000 27.000 16.318 10
ATO-709 24.200 1 .0386 24.200 22.000 29 .000 9.503 10
ATO-710 28.900 1 .2403 28-900 24-000 32.000 8.852 10
ATO-711 17.300 0 .7425 17.300 14.000 24.000 19.659 10
ATO-712 19.600 0.8412 19.600 13.000 25.000 22.588 10
ATO-713 23.100 0 .9914 23.100 0.000 31 .000 37.929 10 110.50 82.00

LAB CONT. 25.300 1 .0858 25-300 21 .000 31 .000 10.873 10

Auxiliary Tests Statistic Critical Skew-- Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p - 0.01) 0 .75372 0 .868 -2 .4699 7.95677
F-Test indicates equal variances (p = 0.02) 5.31053 6.54109
Hypothesis Test (1 -tail, 0.05)
Wilcoxon Two-Sample Test indicates no significant differences

4mLj HomAkL" C<W~

Page 1 ToxCalc v5.0.23 Reviewed by:_



L, . dubia CHRONIC TOXICITY TEST DATA SHEET

Beginning Date : Time : (512i'2~
Project Number: -f=a 10 End-Ina Date : 1:77'-b~co Time :

Client :

QC 7 est Number : Adults Isolated Date : CPO Time : -19eT-imr2
Test Material : SK4Ck C222LS- Neonates Pulled Date : -'Lb4;;Ja0 Time : 14Q

Accession Number : Age of Neonates : - < 24 hrs Brood Size : 8+

Dilution Water: Source : EA

Accession Number : N1I A- Culture Water Temperature: C

-TEST---.SET:--UP
R

.

TEST INITIATION CONCENTRATION SERIES
Test Volume Final

Date Time Initials Activity Concentration Test Material Volume

3.~o t2-0 L49 o-
Dilutions Made CDr~vd3 rlo

5
Test Vessels Filled

qay-,~ rvas
Organisms Transierred

Head Counts

Comments :

INTEkMED'IATE*-'DIL-'UTjbN--':-PREPAR.AT'Iblq' ..A~N-b .~~F.tt-bi' -G -,
DILUTION PREPARATION FEEDING

Food: YCT + Selenastrum capricornutum
Sample

Day Date Time Initials Diluent Day Date Time Initials Amount
0

1 5-yo 0 qw-
Im 1

2 0 0 2
If (YA 5-2 7- CC

3 (v4)LPO 'i Z- 3
91191co 113

4

.. ....... ...
ILM10

4

.. ..... ...

5
7 5

"111,116-LD ocles /S opp
6

ATS-T3
03101/00



Ea C . dubia CHRONIC TOXICITY TEST DATA SHEET

Beginning Date : 9h(lod Time :

Project Number : Endina Date : Of 0=~ Time :

Client :

OC Test Number: Adults Isolated Date : (1!~Juo Time : trI-An-

Test Material : sckrGQ.R-- wcot~p's Neonates Pulled Date : /57eb Time: V9 tro

Accession Number: Aqe of Neonates : < 24 hrs Brood Size : 8+

Dilution Water: A Source : EA

Accession Number : tAk Culture Water Temperature : 0C

-7EST P ; .
U.SET

TEST INITIATION CONCENTRATION SERIES
JL-t7. Test Volume Final

Date Time Initials Activity Concentration Test Material Volume
740, 72# 15DDr.1 )SOD1,1

Dilutions Made

Test Vessels Filled
lip-

Organisms Transierred

Head Counts

Comments :

INTERMEDfAlti L-LITj0N"P7 'D( REPARA
DILUTION PREPARATION FEEDING

Food : YCT + Selenastrum capricornutum
Sample /

Day Date Time Initials Diluent Day Date Time Initials Amount
0 ~yj ~ ARN11 7-5- 0 --V~ i~ ~- v00 -o o1 '7

1 3,0' 0 AP, 7*1
72*, -pg,, 7-v q1) -716 v 3 z-,5 6-t- :oeov,

2 ro, 7.".f) 71.!( 2

3 9 16-3D
3 9 /1 Ito? a6DAJ c

6_ _1319 r) ~,fl 4

5
bo q4S AS 4nv - -.;-u

ww p2e
5

1 9 It, (1w 'Dq'~'e "-ys

ATS-T3
03/01/00



Concent. alion

L,eFJGGaP,F1f1Jc OUDIE UNhUIVIL- I UXIL;.l i y I t ::: J UL ieST Number : -T~3,fhr-j.,(n2-
First column- P neonzies Second coiumn- 0 (female), I (dead female), 2 (male), 3 (dead male), 2 (lost replicate)

3av 2 6 E4 5 6 . E C 10 1 Timelinitials
10i C2 i 0 10

Nn -slQ OIN q 6 -q-b e; 2 q10 .11
4 .2 6 2, I r; lei

0 101 0
6 17-0
-7

Total # Neonates : 1 (0 ';Llf GLI Ill -.;x3 11 10-- ;;~v 16 (9
Concentralic Day 1 2 1 4 5

1 1 01 01
2 1 01 01 01
:3
4 -7- Ol n1 1~ I I ~T-

1
lt o 0 6

7
l

1

10 Timelinitials
10 1 C &-\-
1 0 1 0 O-V
b -i~ 0
1,0 X-10 1W C 10 1C -

-
-

-

Total # Neonates : A;k It L( 19 113 10 H

Concentration Day 1 2 3 4 5 6 7 8 9 10 Timellnitials

2

4

6
7

Total # Neonates:
7oncentration Day 1 2 3 4 5 6 7 8 9 10 Tintellnitials

2
3
4
5
6
7

Total # Neonates :
-1 2 3 4 5 6 7 8 9 10 Timellnitials

NMI

---JUN Nmr]
Total # Neonates:

Concentration Day 2 4
1
2
3
4
5
6
7

Total # Neonates:

Neonate totals checked fdate, initials) : I -t 1-0 1 '\~

5 6 7 8 9 10 Timelinitials

ATS-T4
03/01100



Concentration Day

4-e- 72~7 -4
5

0~ 6
0 1 7

Total # Neonates :
Concentration -Day

1-

-2
3
4
5

r
, - 6
9 7

Total # Neonates:
-Concentration _PDa~y

70_
3

Av , 12 7 4,
-5

6

Total # Neonates:
Concentration Day

-2
3

4-T6 - 7;7 4,1
5

1'0 6
jo 7

Total # Neonates,

1

-2
-3
4AT6_730 5
6

Ir110 7
Total # Neonates:

Cefiodaphnia dubia CHRONIC TOXICITY TES7 QC Test Number :
First column-P neonmes : Second coiumr. - 0 (female), 1 (dead female),, 2 (male), 3 (dead male),

2 4 5 E CS
10 0 .0 0 F0_10 Tc3

610 0 610 0
2A 14- -6 0 ISI h 01 0!0
LLA t-2J 61 41 1 12-10_

71
&0 _ .?o

2 3 4 5 6 7 8
1 01 11EA 1 U11 01 01 01-- 0

4
0 01 11 9f

1
l

01 01 ;Is- 61 D A101 '01 0 "g- 6) 1 1 1
1~ 0 1 X )1 211" q 161 --li" k) K 1 1 1 201 .0

19 ;LLf ZL6 ;V4 19 ?3 MP, 1~
2 3 4 5 6 7 8 9

101 (3 A 101 1 0 10 1 61
0 1 10 11 0 1

q 6 1 _D D L
D t4 n I w ol .3 6 . 1 61 R' Ie) 1 2-

'D 101 (g,

3 4 5 6 7 8 9
1 61 i 0i 01 161 1e5 1 191 101
101 6 101 0 0 1 01 0

C4 Ll _D f) _D 0 0 G1 C) a
77 j2- 3 5 L 2 fo Al 010

0
_

1,; D

"I 'aL_1 010 '9 1 ";L,4 1-7 1;1.'l I)L I
1 2 3 4 5 6 7 8

1 01
0

01 01 0 0 1 01 01 CLI
L

vI d 0
-
C _1 0V 101

0 2- 01 -61 -:~J bl __C~Q -L a '2! . 61 6 01
7101 5 61 _71 6 6 0 3 9

D 42 1 A
-.

q M- 0 0
-i-I J2 1

4

10 0 ja -5 D

19 19 ~~ _-W 19

~3.
9 (lost replicate)

Timellnitials

Timelinitials

Q3
ID I -Timelinitials

I A 6FL1_
CI 671)

er7

1D TimL z

0

ID

ao

;;Is

Timellinitials
0---

Concentration Day 1 3 4 5 6 7 B 9 10 TiE~Illnitials- - . - .
F'L_CA

2
-3
4-
5-
6;

r '71
Total # Neonates:

ATS
Neonate totals checked (date, initials) : 1-11-61 vv%/ 03/01



TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

Project Number : -qVUD5-, I o TEST ORGANISM Beginning Date : (fflK 1dZI _ Time : 1--l' f

Client : IT Common Name : A )Okr AeD--,' Ending Date : jj~- 6b Time : 630

QCTestNumber : Scientific Name : 02 d'U.6a,

TARGET VALUES Temp : -qG f- I -C pH : 6 .0 - 9.0 . DO: mg/L Salinity : PPt

Temperature (*C) pH Dissolved Oxygen (mg1L)
on uctivity fuS/cm
-balllflty IPPH

Test
Conc Rep 0I 1 2

I
3 4 5

-
6 0 1 2 1 3 1 4 5

I I

1

-7.,o0 ?,~ v g-z ~,L 2~e- -'r-a g- S20

2.4AA6) ,zq,~ zq-1 501%~ 3.5' 14 9"q 9-9 19.3 7-2 F.-I T-4 P-3 MA 16yo lug loiq 14
XG

Meter Number

~Time lao Ltlq t O'dewr:?
-

11191 q% n 12t".,

lnitialsl t\,, &5 0\/
d
3,v
f),-, 01- -22 iL- 16I

ATS-T13
03/01/00



TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

Project Number: TEST ORGANISM Beginning Date: 91t6160 Ti e :_ m

Client : Common Name : -Wt1-kfA&A-, Ending Date: C) Time : IS2-~b

QC Test Number: Scientific Name : C -

TARGET VALUES Temp : -C pH : 6 .0 - 9 .0 DO : ~~ 4-76 mg/L Salinity : ppt

Temperature ('C) pH Dissolved Oxygen Jmg/L) -90R"ftTt7Prtt-

Test
Cone Rep

0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 1 5 6 0 1
1-140

2 3 4 5
1

6
1

5,7 T-1 8 .1 (9 .1 93 9-0 7 9 7, (.0 22 - tk -sby ~9?q r -

~4,c) 7-9. 7. A - dZD q~~ 1311 1911 A 0 , -4 1 log 65,5 .9~

AA-,-Owl- T,3 92- 3.4- 2J 7-1- ~qo 4 3p- 519,

91,AZC-4 2q .b 943 R. 9.3 9-1 t-2RA 13 7.1 ?.D 57,1 ~v

oz-730 21 Ltt 2f 7, 9Po ~LS-, -m V

Meter Number - :54 R20 Ne,
Time 5F3 117,0 All ID3D 16K ft 1317 117-0 0291 IV-* 10% 1411

Initials P,,, vp~ ~- An b L rio lip V01~0
ATS-T 13
03101/00



s6 TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : 0 TEST ORGANISM Beginning Date : q110 Time : MO

Client : Common Name : 10114e-IlAza, Ending Date : %J Time: /Q0
QC Test Number : Scientific Name:t-, FUhl 6L

TARGET VALUES Temp : as' I -C pH : 6.0 - 9 .0 DO : a 4,0mg/L Salinity :
-

ppt

Temperature (, C) pH Dissolved Oxygen (mg/L)
ndt

Test
Conc Rep 1 2 3 4 5 6 7 1 2 3 4 5 6

1
7 1 2 3 4 5 6 7 1 2

1
3 4 5 6 7

Lob 5 "L op- v,3 71 P PA. V !JQ ~03 7,1 aL 534 .9-; .310 rA 51o
7 -CL(r)j

15" tw

Meter Nuniber
T7- 51 S-+ G7 55' 1*0

Tirne
"oL Mo 9V- 190 151d

--

I%- 11-2D 13"r 16(1 ly 111g lI30 13y, 15T * _ )357 11 1130
Initials

-
dk 7

OV o~ A

ATS-T14
03/01/00



0

IFA 'TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : TEST ORGANISM Beginning Date : 9&1(6 Time : (J,~d .

Client : Common Name: hnq Ending Date : Time: K S0

QC Test Number Scientific Name : allb), 6L
,)ITARGET VALUES Ternp: C ;i I -C pH : 6.0-9 .0 DO : mg/L Salinity : ppt

~01I -C t i-~vity (p~Sc
Temperature 1, C) pH Dissolved Oxygen Jrnq/L) q;'Immity ippt)

Test
Conc Rep

1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2

qqq 5-6-(o

-Z~L7 Ap ge, -tq,) .9-3> Uw 73 -4.~r, .97 qN cl'u q3D-- - ---

.9 7,7 J,.V 51 q9to t1V qqC

Q 07 q1 qn

F,0 J IL T-072

Meter Number
t~ X-a N/A 31,0a 4z,6 T,-

Time 13o /2' OT %; Vf2 1191'~ qp 1I04(jg6 ~ ISDJ 11(f irm 117- jolt 1 1111 151,1 1 110 go
Initials

10,V btv- 4X-AlLf) st C~-~

ATS-T14



w

TOXICOLOGY LABORATORY BENCH SHEET

Project Number: -4M77)-,2) / I-)

Client : IT
QC Test Number: -

>

Date/Time/initials Comments /Activity

el-J((0(co

CA)~~ I DL(

--%4
-7a9

-~?&0

C, - -k-L f+zo
C&(.~ YJ IL (q-ao
D - Ll LM =L 34o ,~ I L- , h 1,

(no sup-d-VoLyg wdcar appu~,e~

ATS-T29
03/01/00



STATISTICS FOR WATER QUALITY
OC Test: TN-00-623 IT (LAB CONTROL)

Temperature pH DO Concluctivity/Salinity
New Old New Old New Old New Old

1 25 .4 25.4 8.3
"

8 .2 7.a 7.7 343.0 322.0
2 25 .2 25.2 8.3 8.1 8.3 7.6 34TO 336.0
3 25.1 24.0 8.2 8.2 7.6 8.2 320.0 313:0
4 25.8 24.3 8.1 7.6 7.4 6.4 304.0 310,0
5 25.8 25.0 7 .9. 8.2 7.4 8 .1 296.0 285.'0
6 25.9 24.3 8 .6 7.9 7 .9 7.9 291 .0 310.0
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

148
N 6 6 6 6 6 6 6.0 6.0
Min. 25 .1 24.0 7.9 7.6 7.3 6.4 291 .0 285.0
Max. 25.9 25.4 8.6 8.2 8.3 8.2 347.0 336.0
Mean 25.5 24.7 8.2 8.0 7.7 7.7 316.8 312.7
S.D . 0.34 0.57 0.23 0 .24 0.38 0 .65 24.0 16 .8
N 12 12 12 12.0
Min. 24.0 7 .6 6.4 285.0
Max. 25.9

8

.

'5

347.0
Mean 25.1 8.1

81
7.7 314.8

S.D . 0.63 3.25 0 .5 1 19 .9

led",

\

A

10116/2000 1 :37 PM



STATISTICS FORWATER QUALITY
OC Test: TN-00-623 IT (HARDNESS CONTROL)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 24.0 . 25.4 8.5 8.3 7.2 7.5 1050 .9 1012.0
2 25.1 25 .1 8.4 8.2 8.3 7.6 1091 .0 1055.0
3 24.9 24.0 8.4 8.3 8.3 8.0 1119 ;0 1090.0
4 24.8 24.3 8.4 8.1 8.6 6.4 1014 .0 1027.0
5 24.0 25.7 8.3 8.2 8.5 7.8 1054.0 981 .0
6 25.3 24.3 8.5 8 .4 8 .3 7.7 1157 .0 1110.0
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
2-2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 6 6 6 6 6 6 6.0 6.0
Min. 24.0 24.0 8.3 8.1 7.2 6.4 1014.0 981 .0
Max. 25.3 25.7 8.5 8.4 8.6 8.0 1157.0 1110.0
Mean 24.7 24.8 8.4 8.3 8.2 7 .5 1080.8 1045.8
S.D . 0.56 0.69 0.08 0.10 0.51 0.57 52.0 48 .7

N 12 12 12 12.0
Min. 24.0 8.1 6.4 981 .0
Max. 25.7 8.5 8.6 1157.0
Mean 24.7 8

'
3 7.9 1063.3

S.D . 0.6
1

0 0.1 21 0.63
1

51 .4

ovu\

\q-',

10/1612000 1 :39 PM
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STATISTICS FORWATER QUALfTY
QC Test: TN-00-623 IT (ATO-724)

Temperature
New Old

pH
New Old

DO
New Old

Conductivity/SaI in ity
New

1 25.1 24.5 8.1 7.9 8.0 8.1 646.0 499.0
2 24.0 24.4 8.2 8.1 7.7 8.1 640.0 446.0
3 25.1 24.0 8.1 8.2 7.6 8.2 564.0 506.0
4 24.0 24.0 8.1 8.1 7.7 7.9 584.0

.. 05 25.0 24 .2 8.1 8.3 7.6 8.0 543 .0 4K~ 0
6 25.1 24 .3 8.3 8.2 8.1 8.0 559.0 467 .0
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48 ,

N 6 6 6 6 6 6.0 6.0
Min. 24.0 24.0 8.1 7.9 7.6 7.9 543.0 446.0,
Max. 25.1 24.5 8.3 8.3 8.1 8.2 646.0 506.0
Mean 24.7 24.2 8.2 8.1 7.8 8. 1 589.3 484.0

0.56 0.21 , 0.08 0.14, 0.21 0.10 43.6 23.7

N 1z I/ a Ir. I r-.u
Min. 24.0 7.9 7.6 446.0
Max. 25.1 8.3 8.2 646.0

1
Mean 24.5 8.1 7.9 536.7
S.D . 0.47 0.1 1 0.21 64.4

10/1612000 1 :41 PM



STATISTICS FOR WATER QUALITY
QC Test: TN-00-623 IT (ATO-725)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 25 .1 24.5 71 8.0 7 .8 8 .1 637.0 475.0
2 24.0 24.7 8.1 8 .2 8 .5 8 .2 535.0 425.0
3 25.2 24.0 8 .1 8 .3 7.7 8 .1 547.0 486.0
4 24.0 24 .1 8 .1 8 .2 7.8 7 .8 553.0 477.0
5 25.0 24.9 8 .1 8 .3 7 .7 7 .9 520.0 460.0
6 24.3 24.3 8.3 8 .2 8 .1 7 .9 554.0 430.0
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

148
N 6 6 6 6 6 6 6.0 6.0
Min . 24.0 24.0 8 .1 8 .0 7 .7 7.8 520.0 425.0
Max. 25.2 24.9 8.3 8.3 8 .5 8 .2 637.0 486.0
Mean 24.6 24.4 8 .1 8.2 7.9 8 .0 557.7 458.8
S.D . 0.56 0.35 0.08 0.11 0 .31 0.15 40.9 25.7
N 12 12 12 12.0
Min . 24.0 8 .0 7.7 425.0
Max . 25.2 8 .3 8.5 637.0
Mean 24.5 8.2 8 .0 508.3
S.D . 0.46 1 0.10 1 0.24 1 61 .0

\-tl- CA
V'ri

10/1612000 1 :43 PM



STATISTICS FOR WATER QUALITY
OC Test: TN-00-623 IT (ATO-728)

Temperature pH DO Conductivity/Salinity 1
New Old New Old New Old New Old

1 25 .0 24.6 8 .1 8.0 7.7 8.1 690.0 485.0
2 24 .0 24.8 8 .3 8.2 8.6 8 .2 632.0 459.0
3 25.2 24.0 8.2 . 8.3 7.7 7.9 578.0 496.0i
4 24.1 24.4 8.3 8.2 7.8 7.7 582.0 476.0
5 24.4 25.3 8.2 8.3 8.0 7.6 553.0 472.0
6 24.5 24 .3 8.4 8 .2 8.1 7.7 538 .0 440.0
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

148
N 6 6 6 6 6 6 6.0 6.0
Min. 24.0 24.0 8.1 8.0 7.7 7.6 538.0 440.0
Max. 25.2 25 .3 8.4 8.3 8.6 8.2 690.0 496.0
Mean 24.5 24.6 8.3 8.2 8.0 7.9 595.5 471 .3
S.D . 0.48 0.45 0.10 0.11 0.34 0.24 56.3 19.8
N 12 12 12 12 .0
Min. 24.0 8.0 7.6 440.0
Max. 25.3 8.4 8.6 690.0
Mean 24.6

1
8.
t A

7.9 533A
S.D . 0.44 0.1 1

___0

.2

9

76.3

10/16/2000 1 :44 PIM



STATISTICS FOR WATER QUALITY
OC Test : TN-OG-623 IT (ATO-729)

Temperature pH DO Cond uctivity/Salinity
New Old New Old New Old New Old

1 25 .1 24.7 8 .2 8 .0 7 .6 8 .1 681 .0 472.0

1

2 24.2 24.9 8 .3 8 .1 8-4 8.2 620.0 448, .0
3 25.4 24.0 8 .1 8.2 7.7 7 .9 567.0 .0483
4 24.0 24.4 8 .2 8 .2 7.9 7 .8 573.0 463.0
5 24.3 25 .5 8 .2 8 .3 8.0 7 .5 533.0 465.0
6 24.2 24.3 8 .3 8 .2 8 .2 7 .7 567 .0 436.0
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 6 6 6 6 6 6 6.0 6.0

Min . 24 .0 24.0 8 .1 8.0 7.6 7.5 533.0 436.0

Max . 25.4 25.5 8.3 8 .3 8 .4 8 .2 681 .0 483.0

Mean 24.5 24 .6 8.2 8 .2 8 .0 7 .9 590.2 461 .2

S.D . 0.57 0.53 0.08 0.10 0.30 0.26 52.5 16.6

N 1 2 12 12 12.0

Min . 24 . 0 8 .0 7.5 436 .

Max. 25.5 8.3 8.4

Mean 24.6 8.2 7.9 525.7

S.D . 0 .5 31 0.09 1 0 .271 76.9

~-jj-o(

VA

10/1612000 1 :46 PM



STATISTICS FOR WATER QUALITY
QC Test : TN-00-623 IT (ATO-730)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 24 .4 24.3 7.8 8.0 8.1 8.1 720.0 495.0
2 24 .2 24 .7 7.9 8.2 7.3 8.1 665.0 449 .0
3 25.4 24.0, 8.1 8.3 7 .7 8.0 574 .0 480.0
4 24.0 24.6 8.3 8.2 7.8 7.8 571 .0 :: O468.0
5 24.9 25.5 8.2 8.3 7.7 7 .4 546.0

" ~0
468.0

6 24 .6 24.3 8.4 8.2 8.2 7.6 586.0 453-0
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 6 6 6 6 6 6 6.0 6.0
Min. 24.0 24.0 7.8 8 .0 7.3 7.4 546.0 449.0
Max. 25.4 25.5 8.4 8.3 8.2 8.1 720.0 495.0
Mean 24.6 24.6 8.1 8.2 7.8 7.8 610.3 468.8
S.D . 0.51 0.52 0.23 0.1 1 0.32 0.29 67.3 17 .1
N 12 12 1 2 12.0
Min. 24 .0 7.8 7.3 449.0
Max. 25.5 8.4 8.2 720

'
0

Mean 24.6 8.2 7.8 539'6
1S.D . 0.4 91 0.18L- 0.29 87 .5

t-11-0~
"VLV

10/16/2000 1 :47 PIVI



Ceriodaphnia Survival and Reproduction Test-6-Day Survival
Start Date : Test ID : TN-00-623 Sample 10 :
End Date : Lab ID : Sample Type :
Sample Date : Protocol : EPAF 91 -EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments : IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8 9 10
"ARD . CONT. 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000

ATO-724 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 0.0000 1 .0000 1 .0000 1 .0000
ATO-725 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
ATO-728 1 .0000 1 .0000 0.0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
ATO-729 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
ATO-730 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000

LAB CONT. 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000

Not Fisher's I-Tailed
Conc-.*/o Mean N-Mean Resp Resp Total N Exact P Critical

)q_ARD. CONT . 1 .0000 1 .0000 0 10 10 10
ATO-724 0.9000 0.9000 1 9 10 10 0 .5000 0.0500
ATO-725 1 .0000 1 .0000 0 9 9 9
ATO-728 0.9000 0.9000 1 9 10 10 0.5000 0.0500
ATO-729 1 .0000 1 .0000 0 10 10 10
ATO-730 1 .0000 1 .0000 0 10 10 10

LAB CONT . 1 .0000 1 .0000 0 10 10 10

Hypothesis Test (1 -tail, 0.05)

A'Tz k_~AF40j'W C'0'0~
v~o,4,2." co-4YA

VA)

Page 1 ToxCalc v5.0.23 Reviewed by :



Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date : Test 10 : TN-00-623 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date : Protocol : EPAF 91-EPA Freshwater Test Species : CD-Ceriodaphnia clubia
Comments : IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8 9 10 Std . Dev .
HARD. CONT. 24.000 22.000 25.000 11 .ooo 4.000 19.0.00 18 .000 10-000 14 .000 21 .000 6.8443

ATO-724 16.000 24.000 20.000 18.000 21 .000 17.000 14 .000 20.000 30-000 25.000 4 .76678
ATO-725 19.000 24.000 26.000 18-000 24.000 19.000 22.000 18.000 23.000 3.00463
ATO-728 8.000 20.000 0.000 29.000 25.000 25 .000 27.000 17.000 18-000 20.000 8.97466
ATO-729 9.000 27.000 20.000 20.000 21 .000 24.000 17.000 27.000 21 .000 20.000 5.18973
ATO-730 19.000 19.000 27.000 20.000 19.000 20 .000 23.000 19.000 26.000 23 .000 3.06413

LAB CONT. 16.000 24.000 27.000 19-000 23.000 11 .000 12.000 20.000 15.000 19 .000 5.18973

Transform: Untransformed
Conc-% Mean N-Mean Mean Min* . Max CV% N

HARD . CONT . 16.800 1 .0000 16.800 4.000 25.000 40.740 10
ATO-724 20.500 1 .2202 20.500 14-000 30.000 23.253 10
ATO-725 21 .444 1.2765 21.444 18.000 26.000 14.011 9
ATO-728 18.900 1 .1250 18.900 0.000 29.000 47.485 10
ATO-729 20.600 1 .2262 20.600 9.000 27.000 25.193 10
ATO-730 21 .500 1 .2798 21 .500 19.000 27.000 14.252 10

LAB CONT . 18.600 1 .1071 18.600 11 .000 27.000 27.902 10

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 1) Test indicates normal distribution (p > 0 .01) 0.90777 1 .035 -0.7377 1 .43799
Bartlett's Test indicates equal variances (p = 0 .02) 15.2162 16.8119

Page I ToxCalc v5.0.23

1-11-01
Reviewed by : Wi



ATTACHMENT III

Pimephales promelas Chronic Toxicity Testing
Data Sheets



FA TOXICITY TEST MbERVATION DATA SHEET

Project Numbec-462IDS110 TEST ORGANISM Beginning Date : Time :

Client : IT ---- CommonName:_6± Ktad_kt,tnR Ending Date : 1~ Time: 1575

OG Test Number: oL) -cp IC/ Scientific Name ;

Test Material :

Accession Number: RID,10'1 4. -113 TEST TYPE : tatic / Flowthrough Test Container:-

~A~waC / Non-renewal Test Volume: R60 ~,05Dilution Water :

Accession Number : Test Duration : act

Number of Surviving Organisms

Concentration Rep
Day 0
Date JJLJ

Day 1
Date 11()6'

Day 2
Date -111(o

Day 3
Date

Day 4
Date 19

Day 5
Date .-I

Day 6
Date 9/0o

Day 7
Da ta '7

Lab ~Oftw I A- 10 to I d C)

e2 to 0 to 1 0 /0 /0

to 0 10 - 10 /0 /D 10 1 C)

(D 0 /0 1 () /0 to
1-0 D /0 q

HaM fl A
to to /0

1) 16 to
p 1 0 /0

Time Initials 110Z N. 51!5

@cr& W~ ATS-T10sstyt W-rNka~
03/01/00



a

FA
Project Number : ?V_VD-3, 1 0
Client : I I

0
-
C Test Number; UP

Test Material : suAtcz wa-&rs

Accession Number : ft--)o iv
Dilution Water : 0! Pr

Accession Number :

TOXICITV TEST OBSERVATION DATA SHEET

TEST ORGANISM Beginning Date : ~11~160 Time :

Common Name: Ending Date : Time : 19,6

Scientific Name :

TEST TYPE: Static / Flowthrough Test Container : ~ - L

5enew / Non-renewal Test Volume :

TestDuration :

Number of Surviving Organisms

Concentration Rep
Day . 0
Date 9 JJq

Day 1
Date 911T

Day 2
Date 9t/lv

Day 3
Date 911-7

Day 4
Date

Day 5
Date .-'7fJJ'3

Day 6
Date 9/90

Day 7
Date

0 /0 /0 /0

to 10 0 (0

I () to 10 lo to /0 to t 0

D to 10 10 10 to 10

1 10 10 0

-?I[) -A 10 10

e? lo to /0 /D /0
10 10 /0 /0 in
lo 10 1.0 10 10

15 .10 to ( 11
10 to /0 /0 10.
10 10 to /VC, --TL7) to to to /0 Lo

fo

10 P, -1.0 In 10
.
to to

Time Initials +fe tm if OY

ATS-T10
03/01/00



Project Number :

Client : Cr

QC Test Number .

Test Material : 8w-,(kep- wc,+v~s

Accession Number : IM 4v -7/3-4

Dilution Water:

Accession Number :

TOXICITY TEST 06,,c-RVATION DATA SHEET
1,_1

TEST ORGANISM Beginning Date: Time : d ~
ObCommon Name: -Q61+ ~Jm rl n Ending Date: a -1 -00 Time:

Scientific Name : SR.QayiasV I

TEST TYPE : (A~atic Flowthrou~gh Test Container : - U U!~O~

A~wal Non-renewal Test Volume : P-GD INk kG

Test Duration : (-A0J6
U

Number of Surviving Organisms

Concentration
6

Rep
Day 0
Date

Day 1
Date

'111
5-

Day 2
Date cVlk,

Day 3
Date 1111-7

Day 4
Date 911?

Day 5
Date .-9111

Day 6
Date

Day 7
Date

COM .
fo-

1 10 t ID

t 10
/0 10 10 9

C-1 10 to 10 /0 10
to I Q 0 10 /0 10

to 10 /0
_:]5 4 10 10 S,

to to 5
10 (0 10 10

_

10 [ 0
10 . to

___L0

Time Initials

ATS-T10
03/01/00



W* -, . - ~ , WEIGHT DATA (Test Species : -Porom"o-las -)

Project Number : -7cco'9 . 10 Date Time Initials
q, /53 -Loaded tins placed in oven : ? -5 vl~

Loaded tins removed from oven : 101WO-D 1C)36 -W
LLoaded tins weighed : ID WOZ) 1 193

Client : :i_-r

OC Test Number : --T-N -00- L9 kq
Tin Lot : Oven Temp VQ : 10()0&

Test
Concentration ep in #

A

Weight of Tin
. (mg)

B
Weight of Tin

anti Dried Organisms
(mg)

B-A
Total Dry

Organism Weight
(mg)

c
NUrnber

of Organisms
Weighed

113-Al/C
Mean Dry

Organism Weight
(mg)

(if applicable)
Mean Biomass

(ing/exposed org .)

-A L9 6~7&3 30-3~ q1 0 zsp
!5 10-7

-
CP to . C7D A -_

C' 01
7 ?~a 3-7 L10 (),

UI5-- -L-7-- 01 -0,5/3
a 7A4 0000 q 0. "=~4-~~

q . 093'
-1A!5 a 7, Y-6 3R - 0q 0, 51b

D ~15 R7,55 3q,10 4.5-5 0, 5-No
31 - tp 10 1~3 0

I

Dry wt . calculations checked (date, initials) : 1Jq4 _ (a
iD1(q0" 1'+-F

Biomass calculations checked (date, initials) :
I ATS-T46

101100



85 WEIGHT DATA (Test Species : Amo-m-azs .

Project Number : - _70003 . I C)
Client: -L~-r

OC Test Number: (DO - ca ~q
Tin Lot : &P-~ 6-10tkl Oven Temp ('Q :

100

Date Time Initials

Loaded tins placed in oven : q-9t-c-6 I .(-, ---~ S-

Loaded tins removed from oven : &D / o3s
Loaded tins weighed : 101q /0z /OM Lko-

Test
Concentration ep in #

A

Weight of Tin
(Ing)

B
Weight of Tin

and Dried Organisms
(mg)

B-A
Total Dry

Organism Weight
(mg)

c-
NUmber

of Organisms
Weighed

F- (B-AVC
Mean Dry

Organism Weight
(mg)

(if applicable)
Mean Biomass

(mg/exposed org .)

ftloq Q5 -7 C1 I D
6 2(0 No -'4 .9 7 /D

103 c;7, J- R' -q, ~0 0 /D 01460
0~e q(bp 33, L4 01-11915

I I o~ 7, 3:;L A C:)-

A-m - ito g-F', cP4 33 . ~ 7
B- 15 a7, ~)b 3o? - 7~ -Lc~- 01 5
W 0-0.37 33,0 5. aLe to 01 . to

3J" nc;~ 4 0 . ~&C~
-3-1 -U

Dry wt. calculations checked (date, initials)
I

Biomass calculations checked (date, initials) :

ATS-T46
03/01/00



WEIGHT DATA (Test Species : -Pprnryl-eLo-s

Project Number :

Client : 5~'

QC Test Number:J~N-OC)-Cg L9
Tin Lot : ~2~ 6.QZP Oven Temp ('C) : 100 *C'

Date Time Initials

Loaded tins placed in oven :

Loaded tins removed from oven :

Loaded tins weighed : Iq /o-D IM LAO

Test
Concentration ep in #

A

Weight of Tin
(mg)

B
Weight of Tin

and Dried Organisms
(mg)

B-A
Total Dry

Organism Weight
(mg)

c
Number

of Organisms
Weighed

IB-AVC
Mean Dry

Organism Weight
(mg)

(if applicable)
Mean Biomass

(mg/exposed org .)

c2 7, -75 -5J7 /0 0,5)7
a7,1 015

C- 746L- J 0,530
ID ?7, -=?b2 3,a - tp 1 01

cU,bq 33,1,5 4,51 0 .
701

A- c?26,17 -3 3 - -1 07 0, 5t~Y
6 -7 c~(p X) 31 .7-3 483 o, s3-7
C- 131 273D s3,04 5.7q 10 o,57
D c2 ol , 3'(p 33,9 lp ov, -So .1 C) YSD
f/~ 15 c2 7,5~v ?)Q -7 q --11b 5-Q-3

Dry wt. calculations checked (date, initials) /Mi/M (/M1
t010404 h?"t

Biomass calculations checked (date, initials) :

ATS-T46
03/01/00



WEIGHT'DATA (Test Species : -Porimda-s85 . I
Project Number :

Client :

QC Test Number : -qa VW -00-cot(q
9-1&Y-,&y) Oven Temp ('C) :Tin Lot,

Date Time Initials

Loaded tins placed in oven : q-g(-oo L5 Vq
Loaded tins removed from oven : 0 1036Lpl-q-lm
Loaded tins weighed : IL1167) 1038-

Test
Concentration ep in #

A

Weight of Tin
(mg)

B
Weight of Tin

and Dried Organisms
(mg)

B-A
Total Dry

Organism Weight
(mg)

c
Number

of Organisms
Weighed

(H-AVC
Mean Dry

Organism Weight
(rngJ

(if applicable)
Mean Biomass

(mg/exposed org .)

ift- 7(3 A q,qo, c~5.bg c211 I d3 :~7 Di

cW. oq3 31,-73
c, tl_-] 07 .93-.-- 33, D

JL
(o c2g, 07
OUN

.30, b7
1

4 (.0 0 .
31 t~4

Dry wt. calculations checked (date, initials) : / I //Z L//'V -

[41 ;L140 OW

Biomass calculations checked (date, initials) :

0 ATS-T46
03/01/00



TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

Project Number: TEST ORGANISM Beginning Date : Time :

-

:~ Ndd M'1"hAAL_ Ending Date : 100 Time :Client : 117- Common Name : -~J

QCTestNumber : Scientific Name: 1). pinmy-(as

TARGET VALUES Temp: -C pH : 6.0 - 9.0'X.- DO: mg/L Salinity : PPt

Temperature (*C) pH Dissolved Oxygen (mg/L) Snlonmt~.t J.ppt)

Test
Conc Rep

0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6

L" )yq 14 A,I Z-~ R1,5 151 75 71 7, E- 1 ?1'0 W _7D 2~/-

qq -90 o

Motor Number 721fAdN
7fj~vo q 121 'a;

Time
0% W 1410

'V

l
ow ,0151 III() D /14 1al fla 0qtO ILDI- 1-144

Initials Vw 0 YA~ Ar)!ti M-1 -Ph VA- V01
ATS-T13
03/01/00



TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

Project Number : TEST ORGANISM Beginning Date: 9 Time : 1.05-6

Client : 11- Common Name: Ah+ Kead, fulan, Ending Date: Time : 1575-
QCTestNumber: :DJ-DQ-b1q Scientific Name :

TARGETVALUES Temp : ;3z;±i-- .c pH: 6 .0 - 9.0 DO: 2!~4-,Omg/l- Salinity : ppt

Temperature VC) pH Dissolved Oxygen (mg/L)

Test
Conc Rep 0 1 2 3 4 5 6 0 1

I
2 3 4 5 6 0 1 2 3 4 5

I
6 0 1 2 3 4 5 6

96 -1 .0 1-0 9-7 AA F-9 M 73 -1A4 IS~ ft-5 ~,q 171 72 57V I vo qw q,?? 1 I'm yq I

0--71o ~AA A V X9 3.5 11 f I I q 854- 3.5 F.3 IS 17-'~ U Z 67~ N. - 6 1-L I 5-fZ-A0

o .01 q3g 4 ?J 5-Dq-

in 411 2q1 -Z4,f S .t j-0 1 07, 2 L-41 Z49, ?170 23L .,Zq(

)X6 11\4 1 21% 216 F. cd, I A 1 6, 9 3-st 5-39 sm.

Meter Number' 6 6)4 !~,0,1 0-1 1A 2 6 546 20 41
1~~4

Time 3 GS11 0%1 kyq Ime loo bil~l 153 dto 10f 1 12hi 040 160\ 114 I_V,4 044 0-70 114~ 00 1"
Initials

Ah
--AA

ATS-T13
03/01/00



0

FA TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number: TEST ORGANISM Beginning Date : 911~116,11 Time :

Client : IT CommonName : -jpA4--/k6td KAI rjrtot~-tnding Date : q 19'-/ 1 00 Time :

QC Test Number : - TO -0(~) - Lp 1 19 Scientific Name :

TARGET VALUES Temp: -C pH : 6 .0 - 9.0 DO: >~+0 mg/L Salinity :
-

ppt

onductivity (,uS/cm
Temperature VC) pH Dissolved Oxygen (mg/L) -9-aii i t y 1 p t: 1

Test
Colic Rep I 1

_lAA
2 3 4 5 6 7 1' 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 1 7

q ~1'1 qq -T- L jq~ 7-- P TA A [A L66 319 L3t 'A -,~)D 3~9 305

kq -7 -42 76 :~ 15D E30-D 159-5

P~) chrk
Meter Number

no X04 . P/C-N %I- 51 24

Time 111,~ pvo
MI-1 I I 23p

1
11 \0 '(~-L 10 1114 gL 1054f - 1* oys

Initials VV, om

--
P3 y1f)

ATS-T14
33/01/00



TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number:-45-23-V5, I D TEST ORGANISM Beginning Date : Time :

Client : IT Common Name : 7~~ ~Ja6( '4111tim Ending Date : Time :

OC Test Number : IIQ-DD -LD101 Scientific Name : 12 DonMe IjA6I I -

TARGET VALUES Temp : -0~~1- -C pH : 6 .0 - 9 .0 DO : - >--,J-,D mg1L Salinity : %---- PPt

Temperature ('C) pH Dissolved Oxygen Jmg/LI
~Cofi-d .-ctTiit-y(m-§-/c-m-P--3

Test
Conc I Rep 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 ~ 6 7 1 2 3 4 5 6 7

AD-101 14-9- )A1 20 z4V All Ulu , 505, 5-b? v 63,p

gD--ho .14 Kk 14 F1 8.3 1 654 La9t fac ITC M3

2q . Q61, OIL 16- V 9.3

91-7 A~Al r-M.Z-p 7.7. 21~3 1-3 &I q1 1.6 A9 S ~4). 4%

&Z F.)- ob

Meter Number

Time 1115
vA

071"D
n1e,

log A
1,
10q0

IY61

m!)- to ID9 Lw LI~Lc kv
G'~ 57

105t
-a0
ac)

k,
19( 104c

InitialsV WTI--m~iA4Eall -fit
-1 Oq ATSJ14

03/01/00



show-P& 11
TOXICITY TEST SE7-UP BENCH SHEETmf4

Project Number: fUMS 10

Client :

QC Test Number : TIJ- on- U Iq

TEST ORGANISM INFORMATION

Common Name : ~~-Udd Adults Isolated (Time, Date) :
Scientific NamZe:n Neonates Pulled (Time, Date) :1 .1_14f

C
Lot Number : Acclimation : Age:

Source : Culture Waterov. ppt

--T-EST
TEST INITIATION CONCENTRATION SERIES

Test Volume Final
Date Time Initials Activity Concentration Test Material Volume

#56 k~
L,,5

Dilutions Made

ja it),
Test Vessels Filled

JL L' Organisms Transferred CDron

Head Counts

Comments :

.~ ..--INTERMEDIATEDILUTR-WHIEPARATION ANDPlEt51NG. :' :-
DILUTION PREPARATION FEEDING

Food: - s)?- Ma~
Sample Time, Initials, Time, Initials,v Time, Initials,

Day Date Time Initials Diluent pay Amount Amount Amount
0 L-ve) : 0 -4

(WI
fe, Wr-d ' wJ

C11151 A 0016,0 9v A - q'NJL -1 -1 aovx) rvi I 20&W601~r-
-

t
` --~cl G (- 2 vy/7 / R/~

.
(LA6 1Lbc-'3c%7 ?Jx. - $40

3 1 71::~; C, 0- LA~- 19 0- 3 '7 r 3 J'Z C' 0

4MI~ 4 I to C'R
4A T7T,7 ',:Pb~1~fir

5 qk7ft 4/ 5-
6) LIDO - 40-i

Lww - I
5

- '*
IU3 3'~ ni s1wo 0 l !5-en= -

6 lg~
,bd)i rv'-Rw 6 Mr &-12- :z -

-

S
ATS-T27
03/01100



Ea TOXICITY TEST SET-UP BENCH SHEET

Project Number : 7ATn---5,

Client :

QC Test Number :

TEST ORGANISM INFORMATION

Common Name :_~iA- ~vM mi nnon/ Adults Isolated (Time, Date) :

Scientific Name : Neonates Pulled (Time, Date) :

Lot Number: :22, Acclimation : Age:

Source :
0-9

Culture Water5K: cc
ppt

ESTi'SETAJP
TEST INITIATION CONCENTRATION SERIES

JOC)Y.Test Volume Final
Date Time Initials Activity Concentration Test Material Volume

~w

L

Dilutions Made

ql~~l --Po--vo
Test Vessels Filled

Organisms Transferred

Head Counts
1 "71 a~

Comments :

- . ., .-.INTERMEDIATE.DILUTiON-.P. F.AEPAAATION .AND~~ E
DILUTION PREPARATION FEEDING

Food : a2k.'~;A~ 3A tx_a4;~

Day

0

Date Time Initials

114

Sample
Diluent
~a~7/3/1'70-

Day

0

Time, Initials,
Amount

Time : Initialfi),
Amount

Time, Initi8IS .
Amount

i),r1w o9co rwid
0'rt-'

2 '[1lWU0 OV30 w 2 r,
3 1-) LlIza r0-70? -,7 1, 3 0 ipe C,

e-1 0--2,
?-00 <N
4( ~=

4
oe-ge 17

00
'5- P-',-

5 cl) L.,* VIA Pm 5 17-'07
5_1

16-3o

6F '01 5-0 1 3 L 0

ATS-T27
03101100



STATISTICS FORWATER QUALITY
QC Test : TN-OG-619 IT (LAE3 CONTROL)

Temperature pH DO Conductivity/S a I in ity
New Old New Old New Old New Old

1 24 .4 24.0 7 .5 7 .6 7 .8 7 .4 347.0 318 .0
2 24.8 24.4 8 .1 7 .0 7.5 6 .9 307.0 334.0
3 24.9 24.5 8 .7 7 .8 7 . 1 7 .1 330~O 325.0
4 25 .1 25.4 8 .4 7 .8 8 .1 7 .1 333.0 331 .0
5 25.2 24.6 8 .1 7 .9 7.6 6.8 320.0 290 .0
6 24.5 24.3 7 .5 8 .0 8 .1 6.7 290.0 309.0
7 25.8- 24 .1 7.7 8.0 7.4 6 .5 296.0 308.0
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

-N 7 7 7 7 7 7 770 7.0

Min . 24.4 24.0 7 .5 7.0 7 .1 6.5 290.0 290.0

Max . 25.8 25.4 8.7 8 .0 8 .1 7 .4 347.0 - 334.0

Mean 25.0 24 . 5 8 .0 7 .7 7 .7 6.9 317.6 316.44I

S .D . 0.47 0.46 0.46 0.35 0.37 0.30 20.8 15.4

N 14 14 14 14.0

Min . 24.0 7.0 6 . 5 290.0

Max. 25.8 8 .7 8 . 1 347.0

Mean 24.7 7.9 7. 31 317 .
0S.D .

1
0 .51 0.42 n r1%

'

6

Vkv
&

-444

10116/2000 3:21 PM



STATISTICS FORWATER QUALITY
QC Test: TN-00-619 IT (HARDNESS CONTROL)

Temperature pH DO Conductivity/Sa I inity
New Old New Old New Old New Old

1 24.1 24 .0 8.7 8.3 7.6 7.5 776.0 785.0
2 24.3 24.8 8.4 7.5 7.8 6.7 790.0 765.0
3 24 .5 24.9 8.6 8.2 7.5 7.-1 771 .0 750.0

14 25.0 25.9 8.3 8.2 8.2 6.9 783.0 808
5 24.7 . 24.4 8.4 8.2 8.1 7 .1 774.0 735.0
6 24 .1 24.4 8.3 8.2 8.5 7.7 782.0 783.0
7 24.2 24.4 8.3 7.9 8.6 6.5 738 .0 825.0
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 7 7 7 7 7 7 7.0 7.0
Min. 24 .1 24.0 8.3 7.5 7.5 6.5 738.0 735.0
Max. 25 .0 25.9 8.7 8.3 8.6 7.7 790 .0 825.0
Mean 24.4 24.7 8.4 8.1 8.0 7.1 773.4 778.7

1S.D. 0.34 0.61 0.16 0.28 0.43 0.42 16.9 31 .6

N 14 14
-

14 14.0
Min. 24 .0 7.5 6.5 735.0
Max. 25 .9 8.7 8.6 825.0
Mean 24 .6 8.3 7.6 776.1
~.D . 0-501 0-29 1 0.6a_ 24.5

10/16/2000 3:23 PM



STATISTICS FOR WATER QUALITY
OC Test: TN-00-619 IT (ATO-709)

e

f.

Temperature
New Old

pH
New Old

DO
New Old

Conductivity/Salinity
New Old

1 24 .1 24.2 9.0- 8.6 8.3 7 4 539.0 50-5 .0
2 24 .2 24.9 9.0 8.5 7A 6,8 500.0 507.0
3 25 .0 . 24.8 9.0 8.5 7.5 7 .2 467.0 474.0
4 24 .0 25.9 8.9 8.5 8.5 6.8 487.0 523.0
5 24.9 . 24.8 9.0 8.4 7.7 6.6 492.0 48.1 .0
6 25.1 - 24.9 8.9 8.3 7.9 6:8 489.0 495.0
7 24.2 24.8 8.8 8 .0 7.8- 6.4 491.0 556.0
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

7 7 7 f f I f U i .%J :

in . 24 .0 24.2 8 .8 8.0 7.4 6.4 467.0 474.0 NY

ax . 25.1 25.9 9.0 8 .6 8.5 7.4 539.0 556.0

ean 24.5 24.9 8.9 8 .4 7 .9 6 . 9 495.0 505.9

D . 0.48 0.50 0.08 0.20 0.40 0.34 21 .9 27.6!!

14 14 1 4 14.0

in . 24.0 8 .0 6 .4 467.0

ax . 25.9 9 .0 8 .5 556 .10

ean 24.7 8 . 7 7 . 4 500.4
.D . 0.51 0.32 0.64 24 .

6

10/16/2000 3:26 PM



STATISTICS FOR WATER QUALITY
QC Test: TN-00-619 IT (ATO-710)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 24.1 24 .1 8.5 8 .5 8 .3 7.3 643.0 628.0
2 24.2 25.2 8.5 8.5 7 .6 7.1 612.0 635.0
3 24.9 24.4 8.7 8.6 7.5 7.1 542.0 620.0
4 24.2 25.1 8.4 8.5 8.3 6.6 59.0.0 620.0
5 24.7 24.3 8.5 8.4 7.6 6.5 596,0 580.0
6 24 .9 24.7 8.6 8.4 8.0 6.7 593.0 586.0
7 24.2 24.2 8.5 8.3 7.9 6.0 571 .0 593.0
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 7 7 7 7 7 7 7.0 7.0
Min. 24 .1 24 .1 8.4 8.3 7.5 6.0 542.0 580.0
Max. 24.9 25.2 8.7 8.6 8.3 7.3 643.0 635.0
Mean 24.5 24.6 8.5 8.5 7.9 6.8 592.4 608.9
S.D . 0.36 0.44 0.10 0.10 0.33 0.45 31 .5 22.0
N 14 14 14 14.0
Min. 24 .1 8.3 6.0 542.0
Max. 25.2 8.7 8.3 643.0
Mean 24.5 8.5 7.3 600.6
S.D . 1 0.39 1 0.10, 0.70, 27.5

10/1612000 3:29 PM



STATISTICS FORWATER QUALITY
QC Test: TN-00-619 IT (ATO-71 1)

a.

V

Temperature
New Old

pH
New Old

DO
New Old

Canductivity]Salinity
New Old

1 24 .1 24 .1 9.2 8.7 8.1 7.4 530.0 540.0
2 24 .5 2~

.'
1 9.0 8.5 7.6 7.0 525.0 536 .0

3 24 .9 24.6 9.1 8.5 7.6 6.9 505.0 530.0
4 24.1 25 .3 8 .9 8.5 8.5 6.6 502.0 547.0
5 24.7 24 .9 8.3 . 8 .4 7.5 6.4 517 .0 500.0
6 24.8 24.4 8.8 8.4 7.9 6.7 521 .0 514.0
7 24 .4 24.3 8.9 8.3 8.1 6.6 486.0 539.0
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N I I I f I f f .U I .V
Min . 24 .1 24 .1 8 .3 8 .3 7 .5 6 .4 486.0 500.0
Max. 24.9 25.3 9.2 8.7 8.5 7 .4 530.0 547.0
Mean 24.5 24.7 8.9 8 .5 7.9 6 .8 512.3 529.4

1S.D . 0 .32 0.44 0.29 0.13 0.36 0.33 15 .4 16.6 \A~~

N 14 14 14 14 .
0

Min. 24 .1 8 .3 6.4 486.0
Max . 25.3 9 .2 8 . 5 547.0
Mean 24.6 8 .7 7 . 4 520.9
S.D . 0.38 0.30 0.66 _17-8]1

10/1612000 3:35 PM



STATISTICS FOR WATER QUALITY
QC Test : TN-00-619 IT (ATO-712)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 24.1 24 .1 8 .3 8.0 8.2 7.3 279.0 251 .0
2 24.5 25.1 8 .4 8.2 7.4 6.8 244.0 248.0
3 24.9- 24.8 8.8 . 8.0 7.4 71 248.0 246.0
4 24.4 25.3 8.0 . 8.5 8.2 6-3 237.0 249 .0
5 24 .7 . 24.7 8.2. 7.8 7.6 6.5 231 .0 245.0
6 24 .8 . 24.7 8.3 8.2 7.9 6.6 232.0 262.0
7 24.1 . 24 .1 8.2 8.3 7.8 6.2 240.0 241 .0
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

7 7 7 7 7 7 7.0 7.
Min.

24 .1 24 .1 8.0 7.8 7.4 6.2 231 .0 241 .

Max.

24 .9 25.3 8.8 8.5 8.2 7.3 279.0 262.
Mean 24.5 24.7 8.3 8.1 7.8 6.7 244.4 248.
S.D . 0.32 0.46 0.25 0.23 0.34 0.4 1 16 .4 6.

N 14 14 1 4 14 .0
Min.

I

24 .1 7.8 6.2 231 .0

Max. 25.3 8.8 8.2 279.

Mean 24.6 8.2 7.2 246.
S.D . 0.391 0.251 0.6 71

1
2.3

A\-0\

10/16/2000 3:37 PM



STATISTICS FORWATER QUALITY
QC Test : TN-00-61 9 IT (ATO-713)

Temperature pH -D0 Conductivity/Salinity
New Old New Old New Old New Old

1 24 .0 24.0 8.1 8.2 8.2 7.2 576.0 565.0
2 24 .4 26.3 8.1 8.~ 7.6 6.7 556.0 559.0
3 25 .0 24.7 8.4 8.2 7 .5 6.8 538 .0 534.0
4 24 .2 25.3 8.1 - 8.2 8 .4 6.8 536.0 551 .0
5 24 .8 . 24.7 8.3, 8.1 7.8 6.7 594.0 520.0
6 24 .9 25.0 8 .4 8.2 7.9 6.7 596.0 526.0
7 24 .0 24.5 8.2 8.0 8.3 6.6 481 .0 569.0
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 7 7 7 7 7 7 7.0 7 .0
Min. 24.0 24.0 8.1 8.0 7.5 6.6 481 .0 520.
Max. 25.0 25.3 8.4 8.3 8.4 7.2 596.0 569.0
Mean 24.5 24.8 8.2 8.2 8.0 6.8 553 .9 546.3
S.D . 0.43 0.46 0.14 0.10 0.35 0.20 403 19.6

N 14 14 14 14.0
Min. 24.0 8.0 6.6 481 .0
Max. 25.3 8.4 8.4 596.0
Mean 24.6 8.2 7.4 550.1

]S.D . 0.461 0.12L_ 30.7

N

\N\ .

10/16/2000 3:39 PM



Larval Fish Growth and Survival Test-7 Day Survival
Start Date : Test ID : TN-00-619 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date : Protocol : EPAF 91-EPA Freshwater Test Species : PP-Pimephales promelas
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
ARD, CONT . 0 .9000 1 .0000 1 .0000 0 .9000 1.0000

ATO-709 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
ATO-710 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
ATO-711 1 .0000 1 .0000 1 .0000 1 .0000 1 .0000
ATO-712 1 .0000 0.9000 1 .0000 1 .0000 1 .0000
ATO-713 0.7000 0.9000 1 .0000 1 .0000 0.8000

LAB CONT. 1 .0000 1 .0000 1 .0000 1 .0000 0.9000

Transform : Arcsin Square Root 1 Jailed
Conc-% Mean N-Mean Mean Min - Max CV% N t-Stat Critical IVISD

,0 ARD. CONT . 0.9600 1 .0000 1 .3451 1 .2490 1 .4120 6.524 5
ATO-709 1 .0000 1 .0417 1 .4120 1 .4120 1 .4120 0.000 5
ATO-710 1 .0000 1 .0417 1 .4135 1 .4120 1 .4195 0.236 5
ATO-711 1 .0000 1 .0417 1 .4120 1 .4120 1 .4120 0.000 5
ATO-712 0.9800 1 .0208 1 .3794 1 .2490 1 .4120 5.284 5
ATO-713 0.8800 0.9167 1 .2343 0.9912 1 .4120 15.085 5 1 .204 1 .860 0.1712

LAB CONT . 0.9800 1 .0208 1 .3794 1 .2490 1 .4120 5.284 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93675 0.781 -0.3315 -0.6628
F-Test indicates equal variances (p = 0.17) 4.50208 23.1539
Hypothesis Test (I -tail, 0.05) MSDu MSI)p MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.09933 0.10457 0.0307 0.02118 0.26305 1,8

so HnrJka,6.d co,,~VW

-)NL
Page 1 ToxCalc v5.0.23 Reviewed by:-



Larval Fish Growth and Survival Test-7 Day Growth
Start Date : Test ID : TN-00-619 Sample ID :
End Date: Lab ID : Sample Type :
Sample Date : Protocol : EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments : IT CORPORATION

Conc-01. 1 2 3 4 5 Std. Dev.
V*RD. CONT. 0.5422 0 .4880 0.5156 0.5056 0.4300 0.04192

ATO-709 0.4490 0.4970 0.4600 0.4950 0.5480 0.03879
ATO-71 0 0.5330 0.5430 0.5260 0.4620 0.5391 0.03339
ATO-711 0.5170 0.5120 0.5300 0.5290 0.4510 0.03268
ATO-712 0.5540 0.5367 0.5740 0.4500 0.5230 0 .04737
ATO-713 0.6043 0.3889 0.5160 0.4600 0.4175 0 .08561

LAB CONT. 0.4750 0 .4280 0.4650 0 .4400 0.5133 0 .03327

$I

Transform : Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min' . Max CV% N t-Stat Critical MSD

)BARD. CONT . 0.4963 1 .0000 0.4963 b.4300 0.5422 8 .448 5
ATO-709 0.4898 0.9870 0.4898 0.4490 0.5480 7.920 5 0.253 1 .860 0.0475
ATO-71 0 0.5206 1 .0491 0.5206 0.4620 0.5430 6.414 5
ATO-711 0.5078 1 .0232 0.5078 0.4610 0.5300 6.435 5
ATO-712 0.5275 1 .0630 0.5275 0.4500 0.5740 8.979 5
ATO-713 0.4773 0.9619 0 .4773 0.3889 0.6043 17.935 5

LAB CONT. 0.4643 0.9355 0.4643 0.4280 0.5133 7.166 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97374 0.781 -0.2095 -0 .2972
F-Test indicates equal variances (p = 0 .88) 1 .16798 23.1539
hypothesis Test MSDu MSDp MSB MSE F-Prob
Homoscedastic t Test indicates no significant differences 0.0475 0.09571 0.0001 0.00163 0.80652 -i-,B

Page I
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Larval Fish Growth and Survival Test-7 Day Growth
Start Date : Test ID : TN-00-619 Sample ID :
End Date: Lab ID: Sample Type :
Sample Date : Protocol : EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
14 ARD . CONT . 0.5422 0 .4880 0.5156 0.5056 0 .4300

ATO-709 0.4490 0.4970 0.4600 0.4950 0 .5480
ATO-71 0 0.5330 0.5430 0.5260 0 .4620 0.5391
ATO-711 0 .5170 0.5120 0.5300 0 .5290 0.4510
ATO-712 0.5540 0.5367 0.5740 0 .4500 0.5230
ATO-713 0.6043 0.3889 0.5160 0 .4600 0.4175

LA13 CONT . 0.4750 0.4280 0.4650 0.4400 0.5133

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min- . Max CV% N t-Stat Critical MSD

HARD. CONT . 0.4963 1 .0000 0.4963 0.4300 0 .5422 8.448 5
ATO-709 0.4898 0.9870 0.4898 0.4490 0.5480 7.920 5
ATO-71 0 0.5206 1 .0491 0.5206 0.4620 0.5430 6.414 5
ATO-711 0.5078 1 .0232 0.5078 0.4510 0.5300 6 .435 5
ATO-712 0.5275 1 .0630 0.5275 0 .4500 0.5740 8 .979 5
ATO-713 0.4773 0.9619 0.4773 0.3889 0.6043 17.935 5 0 .444 1 .860 0.0793

LAB CONT. 0 .4643 0.9355 0.4643 0.4280 0.5133 7 .166 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9603 0.781 0.54444 0.47835
F-Test indicates equal variances (p = 0.20) 4.17005 23.1539
Hypothesis Test (1 -taii, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.07927 0.15973 0.0009 0.00454 0.66873 1,8

A-M-11a %4trow4 t+-k,,dmL4-4 Cc-tn"R-

Page 1 ToxCalc v5.0.23 Reviewed by:_



Project Number : 76'00 3, 1
_T_Client-

OC Test Number : 7-Al-00-622-

TOMICITV TEST OBSERVATION DATA SHEET

TEST ORGANISM

Common Name : _Fff7'-hg6,d pill'nnopy

Scientific Name : F. l2rot,?ela c

Beginning Date : q I I ~ Icro -_ Time:

I to

Ending Date : 9/03/6D . Time: IbUD

Test Material : S e

Accession Number : TEST TYPE: Flowthrough

Dilution Water : Non-renewal

Accession Number: P3

Test Container : Z Z_ qed(~_

Test Volume : ji./C

Test Duration :

Number of Surviving Organisms

Concentration Rep
Day 0
Date

9111, Day 1
Date q

IJ Day 2
Date

.
111~

Day
Date 1,11ek

Day 4
Date 9[20

Day 5
Date . - ql,)-

Day 6
Date

Day 7
Date

I,vh Cantu I A I () in 10 to I'D ? 3
P 10 10

.
to to ID /V -70

C 11) 10 / D 11 / C)
D 1 0

V 10 (,AD

ID

Wardilea Gerral A /0 /0
13 10 io /D /0 10 10
C (b 10 q Cl
1) 10 to- 10 /0 Ll

Time / Initials
~1

1,al6o~ 10d5(fP11q0VW [Ott
ATS-T10
03/01/00



TOXICITV TEST OBSERVATION DATA SHEET

Project Number : 93110 TEST ORGANISM Beginning Date : (Ob Time:

Client : Common Name: - Fntheael khtnnew Ending Date : /a- 3 Time :

OC Test Number : IV- 00 -622 Scientific Name; 10,
/
pro Py e q y_T

Test Material :

Accession Number : 4T0 -1o143254U',130 TEST TYPE :

Dilution Water :

Accession Number:

Flowthrough Test Container : / & 6ea key
Non-renewal Test Volume : . -2- t5w ;m ty

Test Duration : 7aq

Number of Surviving Organisms

Concentration Rep
Day 0
Date 16

Day 1
Date 1 e, 9111 Date 4IlaDay

Day 41,1
Date

Day 4
Date 9/3V

Day 5
Date' 9/Z(

Dav 6
Date C?/0"x

Day 7
Date 1423

ATO - 2S-
0 Cl 9
C 11D ID 7 7

0 10 1 C7
ID 10 10 /0 /0 10ct -7 7 -:r
)D

0
12 1 D

ATO A 10 1 C(
0 /0 /0

C
0

_)v
10

10
t10

Cl CY

Time Initials _1111/ft 1 IV %_,~~0 0,~ I - , moo
1~

ATS-T10
03/01/00

. S !



B5 TOXICITV TEST OBSERVATION DATA SHEET

Project Number : TEST ORGANISM Beginning Date : q 66, Time :

Client : T7- Common Name : FarAeoW Ending D~te : Time : I&OD

OCTestNumber: Scientific Name: J") 10fnt4lela f

Test aterial : 2!,U XMC e- GAJ

Accession Number: ATO-I;ty, -61-3oTEST TYPE:

Dilution Water: t~lh eHene5w

Accession Number : olpt

Flowthrough Test Container : _J1,,0et?krL,,

Non-renewal Test Volume : ;_7 150 p" /~

Test Duration : 4

Number of Surviving Organisms

Concentration Rep
Day 0
Date 16

Day 1
-Date 9/1-1

Day 2
Date

Day 3
Date q/1-1

Day 4
Date 471;L-

Day- 5
Date * q/;Ll

Day 6
Date 91AX

Day 7
Date 9/.2,3

A" - (0
ft- A 10 7+ 1 7

q 511
C C) E

r)
A-10- 14

Cl
n I A10 10 9E

Time Initials f~~ 10AI-5 L~Ti iwGq~U ll~o VV ~e)-
ATS-T10
03/01/00



WEIGHT DATA (Test Species : or-6me- La ~

Project Number : Date Time Initials

Client : I-1, Loaded tins placed in oven : 16 (0

QC Test Number : (P Loaded tins removed from oven : 16b-
Tin Lot : Z9 R E-0 Oven Temp ('C) : Loaded tins weighed : _iQ.LLI Zop

Test
Concentration ep in #

A

Weight of Tin
(Ing)

B
Weight of Tin

and Dried Organisms
(mg)

B-A
Total Dry

Organism Weight
(mg)

c
Number

of Organisms
Weighed

(B-AVC
Mean Dry

Organism Weight
(Ing)

(if applicable)
Mean Biomass

(mg/exposed org .)

Lah UntYU A 40 291 L] 7 c),.q33
q Ll 2-4 . Ll 1? 1 7a oa 37a

Jq .3 o.-~301
b 53 2-q - i 7- 0,9, 7L'p 0.3-77._

WM'5

Is co 0AY
CMftL

'2- ~-Lf- 1 4 ag, C) 3 M3
D 51:z TS .2 1 '-7 1 0?_9
E 107- 2Q .09 36~10

Dry wt . calculations checked (date, initials) : ial Lip kA Biomass calculations checked (date, initials) :2t
ATS-T46
03/01/00



85 WEIGHT DATA (Test Species : P. P(6YhZL6U

Project Number : 61W';~ - 10

QC Test Number : V, (DZ2

Tin Lot : 2 q PW Oven Temp ('Q : 10D O'C-_

Date Time Initials

Loaded tins placed in oven : 7-3 6-0 1 (,,1 CS

Loaded tins removed from oven : I I I C) CA-D. O/A-A - -

Loaded tins weighed : - 16D ""'lliq ~Af)

Test
Concentration ep in #

A

Weight of Tin
(mg)

Weight of Tin
and Dried Organisms

(mg)

B-A
Total Dry

Organism Weight
(mg)

C
Number

of Orginisms
Weighed

(B-AVC
Mean Dry

Organism Weight
(mg)

lif applicable)
Mean Biomass

(mg/exposed org.)

A
70

3D- 017 o? . -7q 5 0, FU
D 91 '31 . (-V 3 - a 14~ - 9 Q, 0911)
E (A -~)a . 1~ 3 ~ r~- o. -3K)-

ATb - -12y _A :2q . t-io--- .31,9-7 02 1 ~ I- D, 3-53
6 qq 2U- 14-4 OA3 01M
C- 2 to 2-6 .0-2-- 9 . a~- o 0
,D qLp- 2,-4,u2- 3 . b S_ -,

q5' :~3-qg 3D-55 9,67 C), ~q
A- -T2 L4 A ~4 - (P 4ES

2. C;z C) . qd 7
'3"1 13C~ C) , 6 S-D

Dry wt. calculations checked (date, initials) : to 112A up 1 &2L. I- I - Biomass calculations checked (date, initials) :

ATS-T46
'3/0 1 /00



WEIGHT DATA (Test Species : P. a La S

Project Number : Date Time Initials

Client : 'T~T- Loaded tins placed in oven : C1 12:3 M 1(pla

QC Test Number : 6D , Lo ~22- Loaded tins removed from oven : D/q lcz) 11tp ~ffi
Tin Lot : ZI PED Oven Temp ('C) : Loaded tins weighed : m

T
'
est

Concentration ep in #

A

Weight of Tin
(Ing)

B
Weight of Tin

and Dried Organisms
(mg)

B-A
Total Dry

Organism Weight
(mg)

c
Number

of Organisms
Weighed

IB-A)/C
Mean Dry

Organism Weight
(mg)

(if applicable)
Mean Biomass

(mg/exposed org.)

ATh --136 0.
a ~O (P

I Ll 2- 5,'-1 Lo 0, ~410
3L?D

S 0 (,o 31 J9 5,-73 to 0-1.2)73

101
1(0

Co
-Zq 30

~3c-~, 0'7
S3,1-7 'Vq

C q -2te - 12 0q'Jq
C) Lf ~3c-~ - ab
Z c~ 8, 7-~

Dry wt . calculations checked Idate, initials) : Biomass calculations checked (date, initials) :
ATS T46
03/01/00



TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

(Project Number : 7awlho TEST ORGANISM Beginning Date : OD Time:

Client : Common Name: Ending Date : 9 M316-D_ Time : (POZ)

QC Test Number : -77U -00 -r, Scientific Name :2 2- F, I-Iro." ,Aq i

TARGET VALUES Temp : 2? .5~71 0C pH : 6 .0 - 9.0 DO : q,10 mg/L Salinity :
-

ppt

Temperature ('C) pH Dissolved Oxygen (mg/L)
C-7ff~nducti~vity(/,S~c

Test
Cone 1 Rep 0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5

)Q PS9, 7.1 :qg ? .2, N 79 9 -L 1,rA%V -7.4 -7,q T9

tfl, rd go A61 14-9 %q4q,0Jaaq1 9,~ Li s. q F.3 ~.x 2.3 Im 3 .14 lo.5-0 Loq 1 1111 v4 !io hx

. . . . . . . . . .

Meter Number 4:zo~ 91-.4 n1o aLO %0~ 51 257 57 -m 1 %Z
Time 15-41 %VIP lq;q 115-5 1136, 104S

R
/0011511 ID40 1411 rux WD_ q~c &A?

.
14 1 flo Jan 007

Initials 0%/ Joe) JA6V '40 1 6\, 52-WA'T

ATS-T 13
03/01/00



w TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

Project Number :
-
76W'3, Itq

Client :
QCTestNumber: -TAz-oo-'(~,zz

TARGETVALUES Temp: OP

TEST ORGANISM

Common Name : 6-/-hffl2d mipwow

Scientific Name : el 'n"ne/acI ,

pH : 6 .0 - 9 .0

Beginning Date : Ll I It# 16D Time :

EndingDate: . . off 6Laq,l -Z) Time : Rom)

DO : 0 mg/L Salinity : _ ppt

Temperature (*C) pH Dissolved Oxygen (mg/L)
~ondu~cflvity (~ASlc I>

Test
Conc Rep 0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 6 0 1 ' 2 3 4 1 5

oo-7X-1 R-2+0 1'51 24-0 14 21, -7, 1 t. I Q 10 1 0 tg 7--~ '7(-1 76 9.4 06- ~-qo :~ro Lc;v3 v -715

2S )5,1 1 AqjDl2q.,L 7 -7 S3 ' )L T,4 5-

410 ISNIf I -k Wf T v, om.p-u 59o w- Eo~ Ski re ,~a vit7
x-?~ 161 2L.b ~03 2.217-~ Fi T- 2 8:3 9. &Iq Z71 -71510 573 53D

A70 ;,f,2 24-C 09 qtLq--q,3 7.~ 9,q 1 3 udq.433 1 o.-3, 7--7 7(3ZI v tg .71l -14 571 5%5%0

Meter Number f) 063 D2. 57 1 )L ID
Time py~ 11 po gi mo VV-36 Xn 00 97,o 1631

_

J~z lqz~ 1D.76 IVV V,

Initials AL -!n 7

0 ~
11,n VfO "LJ 's J7491

ATS-T13
03101100



Qp

FmA TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS
((0 -Z 5~L-

Project Number : _ 7000-3,lo TEST ORGANISM Beginning Date: 9 Time: 45~~

3 3 16-D Time :Client : Common Name : . FAtbead .1birlYFOU, Ending Date : /L JIM

QC Test Number : - ITN-00-rozz- Scientific Name: F, 120-6 p" *0 1-q r

TARGET VALUES Temp: 2,15.11 C pH : 6.0 - 9 .0 DO : ~:;' IV, 0 mg/L Salinity : ppt

Ternperature ('C) pH Dissolved Oxygen (mg/L)

Test
Colic Rep 1

1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 1 6 1 7

1-4 b.O,tf 76 7,7 2 4,9 1 3oq ;~3 3Z?
-7,

q .1 iTIT 1-10 11S6 0/1 va tAl

L C- 0 E
Metef Number

-
-,*- . .I -.,

- -
JY-03 MFY(,A TIF03

)A--
tem

1'3- 3 07-1-
'

571 51 57 ~6 -2 :~!! ! A -k 5'
Time

,40 141~ 10 mix 15 Itiq 1 10 IQ

2

97as )wl~ IS-3s, qJV to%4 I ld-S mrAM~ IS-5s-
Initials

ATS-T14
03/01/00



TOXICITYTEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : 70003,/o TEST ORGANISM BeginningDate : llholo-0 Time : lot

Client : Common Name: For-th,-al ^ -nna w Ending Date : Time : J (0 00

QC Test Number : TU-00 Scientific Name :
/
Jadplela I

TARGET VALUES Temp :
I C pH : 6 .0 - 9.0-92-- -I DO : 0 mg/L Salinity : ppt

TemperatUre I, Q pH Dissolved Oxygen (mg/L)
nductivity (,uS c

Test
Conc Raj) I 1 2 3 4 5 6 7 1 2 3 4 5 6 7

~
049

kT0- Z~ .1 6 ?A.~ X,O 36.1 -7 7.0 .3.1 t! ----&T 44 6Y. bq q.0 s6_6 yq q33 52,,7

;T75U7Q q.45;
-

S1 2,,
--

IM6
-7-3'

A70 -7 SZ0 tiv qct3 qa qq~ qqs

~i,-q 6, 7.3 -;hX5-5 , i5l/ ~J~' qqlz,

7,q--t qq,a 5,% 3-- -90 q7
Dr,CV

P C 0
Met;r Number 11 J%03 IV,03IL -5-+ 51 ~5 57

-
51-
-

wxI qt, ~,q I I-yq,)3
Time joy -b145 Iqs6 11 ID 0%Q~05 1536 loqg 1q6q j,(3(' J 110 10, (63,5 ItO Aa~ IS31;' (090 1HZ 1455 1ids M3~ IDi9

Ini qt ov 6L, r.,~ VL2
ATS-T14
03/01/00



OEM= AN%

5~a TOXICI Y TECT SET-L'F BENCH SHEET

Project Number : ;7000

Client :

QC Test Number: 77U-00-622-

I TEST ORGANISM INFORMATION . . ---I
Common Name: Feythewd

Scientific Name : vor
I

Lot Number: 0-4'0

Source :

Adults Isolated (Time, Date) :

Neonates Pulled (Time, Date) .

Acclimation : Age :

Culture Water (TW: -z:3 --z' - C ppt

'tT ZE-T UP-EST, - 77 7 "777---~~n T.- - .1
TEST I ITIATION CONCENTRATION SERIES

Test Volume Final
Date Time Initials Activity Concentration Test Material Volume

115700-1 1~0 0,4 1Dilutions Made f

15L~o dL Test Vessels Filled

LTL145ff Organisms Transferred liadness

np H
(f"';1 t-tv

ead Counts

Comments:

DILUTION-f~11EPARATION ANID'FEMNW~~~~:~,
DILUTION PREPARATION- FEEDING

Food : hi
. 4r--'Lr hCh'17 iC? , 3,le-ld

Day
0

Date

961,00

Time Initials
Sample
Diluent

P-A L~--vuv

Time, Initials,
Day Amount

0

'rime, lAitials,(
Amount

x

J Time, Initials,
Amount

R ^0

1 o-0 04Lz) -~qO3 2) Afior

-

2 t 24em 7tj
zz"C~t-D)- q 0 -L
( hk-J) ---qw 2 d'LL- t ?'C' v I

6r J'L r7lat-( 04,
3 L) 4w-

(IA)b L-W - 1-f a-?,
L-"-400 3 09,

4
Qv-vd) L-Do -A ov

D_Iioq(I ab) Q 4 1~~
!5

C,
11 5

5 (Phs) L'00-'40z'
a-e-1;) LDb 0 El

(5 Z- //!~5-
P,

'f 7-6 Ot /DWOD 81111
I .6 'C~-

eam--s-r-P I
ATS-T27
03101100



TOXICITY TEc.,T S.ET-UP BENCH SHEETEa
Project Number : 760031/0
Client : -r-T-

QC Test Number :

TEST ORGANISM INFORMATION

Common Name : Fot~e-,,~ Adults Isolated (Time, Date) :

scientific Name : el pv-nvhfks Neonates Pulled (Time, Date) :
Lot Number : a - Acclimation : Age : '~~LAr:ft
Source : Culture Water --C ppt

rESTZET U
TEST INITIATION CONCENTRATION SERIES

IXfl. Test Volume Final
Date Time Initials Activit Concentration Test Material Volume

AT-0 - 15-0 0
Dilutions Made

A-To

1qL0k-JI Test Vessels Filled /~To-

O i T f d 47-0- cov-Cl)rgan sms rans erre
AT-0 - 0

nn- 9-;b Head Counts
I

'v

Comments :

-

ANTERMEDIATE DILUTION -IPAEPARATiw ANb'FHb1N'G
DILUTION PREPARATION FEEDING

Food: A7rffP2,q -auk- ld=ga
Sample Time, Initials, Time', IniVils, Time, Initials,

Day Date Time Initials Diluent Day Amount Amount Amount

I
Alt--7 -Lf

k- mtf 1-9
L 722', --Mbr--Fln'-114,1461 1

-729,12-1,7240 1 3

2
ttM--72,Y1 72!;,
'729.'72-1,7,6 2 0 r3-7

v eLt/
zeel

a rl-
I ;7/v

41
3 9 /0z t 0SO -1D

.7.A,7.) b .)
h. 7J9 7-al 73C 3 0 e-30

a 0~
12,OF
J4 f)I

1(~,J
L-f

4
ATO ~ 7a'1.7aG~

736 4 e ?10
'r, 6'L--

1-310
17 CIA-

3C

5
"72,6,~Pm-' vf 5

6
A-1 0-7aq1 7as

7,)9,7 .7q, 73Q 6 ff ~O'S n4 Ba'o3An
MOO 4~

03101100



STATISTICS FOR WATER QUALITY
QC Test: TN-00-622 IT (LAB CONTROL)

Temperature pH 00 Conductivity/Salinity
New Old New Old New Old New Old

1 25 .8 24.5 8.2 8.1 7.2 7.2 320.0 300.0
2 25 .8 24.8 7.9 7.9 7 .5 6.5 331 .0 357.0
3 25 .1 24.0 8.2 8 .1 7.6 6.9 320.0 374 .0
4 25.8 24.4 8.1 7.8 7.4 7.0 304.0 304.0
5 25.8 25.0 7.9 7.7 7.4 6.9 296.0 293.0
6 25.9 24.9 8.6 7.9 7.9 6.9 291.0 305.0
7 25.9 24.1 8.0 7.8 7 .4 7.0 272.0 327.0
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 7 7 7 7 7 7 7
'0 7'0:Min . 25 .1 24 .0 7.9 7.7 7.2 6.5 272.0 293.0

Max. 25 .9 25.0 8.6 8.1 7.9

1

7.2 331 .0 374.0
Mean 25.7 24.5 8.1 7.9 7.5 6.9 304.9 322.9
S.D . 1 0.28 0.39 0.24 0.1 5 0.22 0.21 20.4 31.3

N 14 1 4 14
'4_0Min. 24.0 7.7 6.5 272.0

Max. 25.9 8.6 7.9 374.0
Mean 25.1 8.0 7.2 313.9
S.D . 0.7 01 0.2 31 _1-_36L_

Vol,

10/16/2000 4:05 PM



STATISTICS FOR WATER QUALITY
QC Test : TN-00-622 IT (HARDNESS CONTROL)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 24.0 24 .5 8.5 8 .1 7.2 7.1 1050 .0 992.0
2 25.1 24 .4 8.4 8.8 8.3 6.4 1091 .0 1113 .0
3 24 .9 24.7 6.4 8.1 8.3 6.8 1119 .0 1160.0
4 24 .8 24.4 8.4 8.2 8.6 6.7 1014.0 1011 .0
5 24.0 25.6 8.3 8.4 8.5 7.0 1054.0 1035 .0
6 25.3 25 .0 8.5 8.3 8.3 6.9 1157 .0 1049 .0
7 24.0 25 .5 8.7 8.4 8.2 7.1 1085 .0 1249 .0
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N
-

7 7 7 7 7 7 7.0 7.0
Min. 24.0 24 .4 8 .3 8.1 7.2 6.4 1014.0 992.0
Max. 25 .3 25.6 8.7 8.8 8.6 7.1 1157.0 1249.0
Mean 24.6 24 .9 8.5 8.3 8.2 6.9 1081 .4 1087.0
S.D . 0.57 0.51 0.13 0.24 0.46 0.25 47.5 92.4

N 14 14 14 14 .0
Min. 24.0 8.1 6.4 992.0
Max. 25.6 8.8 8.6 1249 .C
Mean 24 .7 8.4 7.5 1084 .2
S.D . 0.541 0.201 0.781 70 .E

10/16/2000 4:08 PM



STATISTICS FOR WATERQUALITY
OC Test: TN-00-622 IT (ATO-724)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 25.1 25 .1 8.1 8.2 8 .0 7.1 646.0 516.0
2 24 .0 24.6 8 .2 8 .1 7 .7 6.7 540.0 504.0
3 25 .1 24.5 8.1 8.0 7.6 6.9 564.0 449..
4 24 .0 24.0 8.1 8.1 7.7 6.8 584.0 500.0
5 25.0 25.7 8.1 8.2 7.6 6.8 543.0 456.0
6 25.1 25.2 8.3 8.2 8.1 6.4 559.0 483.0
7 24.3 25.2 8.3 8.1 8.0 7.0 571.0 522.0
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 7 7 7 7 7 7 7.0 7.0
Min. 24.0 24.0 8.1 8.0 7.6 6.4 540.0 449.

0
Max. 25.1 25.7 8.3 8.2 8.1 7. 1 646.0 522.

0Mean 24.7 24.9 8.2 8.1 7.8 6.8 572.4 490.0

S.D. 0.53 0.57 0.10 0.08 0.21 0.23 35.9 28.5

N 14 14 1 4 14 .0

Min. 24.0 8.0 6.4 449.0
Max. 25.7 8.3 8 . 1 646.
Mean 24.8 8.2 7.3 531

'IS.D . 0.5A 0.091 O.L6~ 52.9

k\, 0~
NN-j
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STATISTICS FOR WATER QUALITY
OC Test : TN-00-622 IT (ATO-725)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 25 .1 25.0 8 .1 8 .1 7 .8 7 .1 637.0 501 .0
2 24.0 24 .7 8 .1 8 .1 8 .5 6 .8 535.0 486.0
3 25.2 24.5 8 .1 8 .0 7 .7 7 .0 547.0 512 .
4 24.0 24 .1 8 .1 8 .2 7 .8 7.3 553.0 460.0

10

5 25.0 25.8 8 .1 8 .2 7 .7 7.0 520.0 440.0

0

6 24.3 25.9 8 .3 8 .1 8 .1 7 .2 554.0 489.0

0

7 24.0 25.4 8 .3 8 .1 8 .2 7 .2 518.0 496.0

0
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 7 7 7 7 7 7 7.0 7.0

Min . 24.0 24 .1 8 .1 8 . 0 7 .7 6 .8 518.0 440.0

Max . 25.2 25.9 8 .3 8 .2 8.5 7.3 637.0 512.0

Mean 24.5 25.1 8.2 8 . 1 8 .0 7 . 1 552.0 483.4

S.D . 0.56 0.68 0.10 0.07 0.30 0 .1 7 40.3 25 .0

N 1 4 1 4 14 14 .0

Min . 24 . 0 8 . 0 6.8

Max . 25 .9 8 . 3 8 . 5 37.0

Mean 24 .8 8 . 1
'

7 . 5 f5l7.7
JIS.D . 0 .6 61 0.081 0.521
.0

48 O

I-kk- 01
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STATISTICS FOR WATER QUALITY
OC Test : TN-00-622 IT (ATO-728)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 25.0 24.7 8.1 8.1 7.7 7.2 690.0 547.0
2 24.0 25.2 8.3 8.0 8 .6 5.9 632 .0 560.0
3 25.2 24.7 8.2 8.0 7 .7 6.2 578.0 487.0
4 24.1 24.3 8.3 8.1 7.8 6.9 582.0 493.0
5 24.4 25.6 8.2 8 .1 8.0 6.6 553.0 458.0
6 24.5 25.2 8.4 8.2 8.1 5.8 538.0 469.0
7 24 .1 25.3 8.4 8 .1 8.2 7.6 517.0 475.0
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 7 7 _7 7 7 7 7.0 7.
Min. 24.0 24.3 8.1 8.0 7.7 5.8 517.0 458.0
Max. 25.2 25.6 8.4 8.2 8.6 7.6 690.0 560.0
Mean 24.5 25.0 8.3 8.1 8.0 6.6 584.3 498.4
S.D . 0.47 0.45 0.11 0.07 0.32 0 .68 59.4 39.5

N 14 14 14 14 .0

Min. 24.0 8.0 5.8 458.0

Max. 25.6 8.4 8.6 690.0
Mean 24.7 8.2 7.3 541.4
S.D . 0.521 0.1 31 0.891 65.8

1-1
1 -01

VA
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STATISTICS FOR WATER QUALITY
QC Test: TN-00-622 IT (ATO-729)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 25.1 24.7 8.2 8.1 7.6 7.1 681 .0 531 .0
2 24.2 24.9 8.3 8.1 8 .4 6.8 620.0 521 .0
3 25.4 24.5 8.1 8.0 7.7 6.6 567.0 478.0
4 24.0 24.4 8.2 8.1 7.9 6.5 573.0 490.0
5 24 .3 25.9 8.2 8.2 8.0 6.9 533.0 452.0
6 24 .2 25.0 8.3 8 .2 8.2 7.3 567.0 467.0
7 24 .1 25.4 8 .4 8.1 8.2 7.2 530 .0 498.0
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N
-

7 7 7 7 7 7 7.0 7.0
Min. 24.0 24.4 8.1 8.0 7.6 6.5 530.0 452.0
Max. 25.4 25.9 8.4 8.2 8 .4 7.3 681 .0 531 .0
Mean 24.5 25.0 8.2 8.1 8.0 6.9 581 .6 491 .0
S.D . 0.55 0.53 0.10 0.07 0.29 0.30 53.0 28.3

N 14 1 4 14 14.0
Min. 24.0 8.0 6.5 452.0

Max. 25.9 8.4 8.4 681 .0

Mean 24.7 8.2 7.5 536.
S.D . 0.581 0.1 11 0.63L 62 .

1-11-01
vv-~
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STATISTICS FOR WATER QUALITY
OC Test: TN-00-622 IT (ATO-730)

Temperature pH DO Conductivity/Salin7ty
New Old New Old New Old New Old

1 24.4 24.6 7.8 8.1 8.1 7.3 720.0 550.0
2 24.2 24.5 7.9 8.1 7.3 6.6 665.0 535.0
3 25.4 24.7 8.1 8.0 7.7 6.2 574.0- 510.0
4 24.0 24.2 8.3 8.1 7.8 6.9 571 .0 472.0
5 24.9 25.8 8.2 8.1 7.7 6.8 546.0 450.0
6 24.6 24.9 8.4 8.1 8 .2 7.2 586.0 467.0
7 24.3 25.6 8.3 8.1 8.2 7.2 535.0 484.0
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 7 7 7 7 7 7 7.0 7.0
Min. 24.0 24.2 7.8 8.0 7.3 6.2 535.0 450.
Max. 25.4 25.8 8.4 8.1 8.2 7.3 720.0 550.0
Mean 24.5 24.9 8.1 8.1 7.9 6.9 599.6 495.4
S.D . 1 0.48 0.59 0.22 0.04 0.33 0.39 67.7 37.2
N 14 14 14 14 .0
Min. 24 .0 7.8 6.2 450.0
Max. 25.8 8.4 8.2 720.0
Mean 24.7 8.1 7.4 547.5
S.D. 0.551 0.161 75.3

,-~%-01
Nlv~
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Larval Fish Growth and Survival Test-7 Day Survival
Start Date : Test ID : TN-00-622 Sample ID :
End Date: Lab ID : Sample Type :
Sample Date . Protocol : EPAF 91 -EPA Freshwater Test Species: PP-Pimephales promelas
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
H ARD. CONT . 1 .0000 1 .0000 0.9000 0 .9000 0.9000

ATO-724 0.9000 1 .0000 0.9000 0 .5000 0.8000
ATO-725 0.8000 0.9000 0.5000 0.9000 1 .0000
ATO-728 0.7000 0.7000 0.6000 0.8889 0.6000
ATO-729 0.8000 0.7000 0.8000 0.9000 0.8000
ATO-730 0.6000 0.8000 0.9000 0.7000 1 .0000

LAB CONT . 0.8000 1 .0000 1 .0000 0.7000 0.8000

Transform: Arcsin Square Root I-Tailed
Conc-% Mean N-Mean Mean Min , Max CV% N t-Stat Critical MSD

14 ARD. CONT . 0.9400 1 .0000 1 .3142 1.2490 1 .4120 6.792 5
ATO-724 0.8200 0.8723 1 .1605 0.7854 1 .4120 20.322 5 1 .363 1 .860 0.2097
ATO-725 0 .8200 0.8723 1 .1605 0.7854 1 .4120 20 .322 5
ATO-728 0.6978 0.7423 0.9971 0.8861 1 .2310 14 .131 5
ATO-729 0.8000 0.8511 1 .1123 0.9912 1 .2490 8.222 5
ATO-730 0.8000 0.8511 1 .1291 0.8861 1 .4120 18.419 5

LAB CONT. 0.8600 0.9149 1 .2059 0.9912 1 .4120 16.090 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.87815 0.781 -1 .0118 2.26534
F-Test indicates equal variances (p = 0.09) 6.98087 23.1539
Hypothesis Test (I -tail, 0.05) MSDu MSDp MSIB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.13771 0.14719 0.05906 0.0318 0.21003 1,8

km --7aL4 \1%7 C6r+-0-Q O~Au~)

Y\V0\
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Larval Fish Growth and Survival Test-7 Day Survival
Start Date : I est ID :
End Date : Lab ID : Sample Type :
Sample Date : Protocol : EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
.iA ARD . CONT. 1 .0000 1 .0000 0.9000 0.9000 0.9000

ATO-724 0 .9000 1 .0000 0 .9000 0.5000 0.8000
ATO-725 0.8000 0.9000 0 .5000 0.9000 1 .0000
ATO-728 0 .7000 0.7000 0 .6000 0.8889 0.6000
ATO-729 0.8000 0.7000 0 .8000 0.9000 0.8000
ATO-730 0 .6000 0.8000 0 .9000 0.7000 1 .0000

LAB CONT. 0 .8000 1 .0000 1 .0000 0.7000 0.8000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min * Max CV% N t-Stat Critical MSD

~-(ARD . CONT. 0.9400 1 .0000 1 .3142 1 .2490 1 .4120 6.792 5
ATO-724 0.8200 0.8723 1 .1605 0.7854 1 .4120 20.322 5
ATO-725 0.8200 0.8723 1 .1605 0.7854 1 .4120 20.322 5 1 .363 1 .860 0 .2097
ATO-728 0.6978 0.7423 0.9971 0.8861 1 .2310 14.131 5
ATO-729 0.8000 0.8511 1 .1123 0.9912 1 .2490 8.2-22 5
ATO-730 0.8000 0.8511 1 .1291 0.8861 1 .4120 18.419 5

LAB CONT . 0.8600 0.9149 1 .2059 0.9912 1 .4120 16.090 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.87815 0 .781 -1 .0118 2.26534
F-Test indicates equal variances (p = 0.09) 6.98087 23-1539
Hypothesis Test (I -tall, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.13771 0.14719 0 .05906 0.0318 0.21003 1, L

A-M--79_6) \I% . ~~RW-J nn*fbC
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Larval Fish Growth and Survival Test-7 Day Survival
Start Date: Test ID : TN-00-622 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date: Protocol : EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
KARD. CONT. 1 .0000 1 .0000 0.9000 0.9000 0.9000

ATO-724 0.9000 1 .0000 0.9000 0.5000 0.8000
ATO-725 0.8000 0.9000 0.5000 0.9000 1 .0000
ATO-728 0 .7000 0.7000 0.6000 0.8889 0.6000
ATO-729 0 .8000 0.7000 0.8000 0.9000 0.8000
ATO-730 0.6000 0.8000 0.9000 0.7000 1 .0000

LAB CONT . 0.8000 1 .0000 1 .0000 0.7000 0.8000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min - Max CV% N t-Stat Critical MSD

ARD. CONT . 0.9400 1 .0000 1 .3142 1 .2490 1 .4120 6.792 5
ATO-724 0.8200 0.8723 1 .1605 0.7854 1 .4120 20.322 5
ATO-725 0.8200 0.8723 1 .1605 0.7854 1 .4120 20.322 5
*ATO-728 0.6978 0.7423 0.9971 0.8861 1 .2310 14.131 5 4.252 1 .860 0.1387
ATO-729 0.8000 0.8511 1 .1123 0.9912 1 .2490 8 .222 5
ATO-730 0.8000 0.8511 1 .1291 0.8861 1 .4120 18.419 5

LAB CONT . 0.8600 0.9149 1 .2059 0.9912 1 .4120 16.090 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.86998 0.781 1 .12072 0 .70339
F-Test indicates equal variances (p =0.40) 2.49169 23.1539
Hvr)othesis Test (1 -tail, 0.05) MSDu MSDP MSB MSE F-Prob df
Ho oscedastic t Test indicates significant differences 0.08388 0.08965 0.25146 0.01391 0.00279 1 .8

A-TD--70-1-to \is, ~Avt-d&L4d cft,+Ar~-
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Larval Fish Growth and Survival Test-7 Day Survival
Start Date: Test ID : TN-00-622 Sample ID :
End Date: Lab ID- Sample Type :
Sample Date: Protocol : EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
HARD . CONT . 1 .0000 1 .0000 0.9000 0 .9000 0.9000

ATO-724 0 .9000 1 .0000 0 .9000 0 .5000 0.8000
ATO-725 0.8000 0.9000 0 .5000 0.9000 1 .0000
ATO-728 0 .7000 0.7000 0 .6000 0 .8889 0.6000
ATO-729 0 .8000 0.7000 0 .8000 0.9000 0 .8000
ATO-730 0.6000 0.8000 0 .9000 0.7000 1 .0000

LAB CONT . 0.8000 1 .0000 1 .0000 0.7000 0 .8000

Transform: Arcsin Square Root I -Tailed
Conc-% Mean N-Mean Mean Min * Max CV% N t-Stat Critical MSD

KARD. CONT. 0.9400 1 .0000 1 .3142 1 .2490 1 .4120 6.792 5
ATO-724 0.8200 0 .8723 1 .1605 0.7854 1 .4120 20.322 5 -
ATO-725 0.8200 0 .8723 1 .1605 0.7854 1 .4120 20.322 5
ATO-728 0.6978 0.7423 0.9971 0.8861 1 .2310 14.131 5
*ATO-729 0.8000 0.8511 1 .1123 0.9912 1 .2490 8.222 5 3.533 1 .860 0.1063
ATO-730 0.8000 0.8511 1 .1291 0.8861 1 .4120 18.419 5

LAB CONT . 0.8600 0.9149 1 .2059 0.9912 1 .4120 16.090 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91042 0.781 0 .40756 -1 .017
F-Test indicates equal variances (p = 0.96) 1 .04969 23.1539

Test
t Test indicates significant c

It--

MSB
0.06158 0.06582 0.10191 0.00817 0.0077 1 ,

ATD,-7aq N,2- Prv-4ru~ Cb~~
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Larval Fish Growth and Survival Test-7 Day Survival
Start Date : Test ID : TN-00-622 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date: Protocol : EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
~AARD. CONT . 1 .0000 1 .0000 0.9000 0.9000 0.9000

ATO-724 0.9000 1 .0000 0.9000 0.5000 0.8000
ATO-725 0.8000 0.9000 0.5000 0.9000 1 .0000
ATO-728 0.7000 0.7000 0.6000 0.8889 0.6000
ATO-729 0.8000 0.7000 0.8000 0.9000 0.8000
ATO-730 0.6000 0.8000 0.9000 0.7000 1 .0000

LAB CONT . 0.8000 1 .0000 1 .0000 0.7000 0.8000

Transform: Arcsin Square Root I-Tailed
Conc-% Mean N-Mean Mean Min'- Max CV% N t-Stat Critical MSD

HARD . CONT . 0.9400 1 .0000 1 .3142 1 .2490 1 .4120 6.792 5
ATO-724 0.8200 0.8723 1 .1605 0.7854 1 .4120 20.322 5
ATO-725 0.8200 0.8723 1 .1605 0.7854 1 .4120 20.322 .5
ATO-728 0.6978 0.7423 0.9971 0.8861 1 .2310 14.131 5
ATO-729 0 .8000 .0.8511 1 .1123 0.9912 1 .2490 8.222 5
ATO-730 0.8000 0.8511 1 .1291 0.8861 1 .4120 18.419 5 1 .829 1 .860 0.1882

LAB CONT. 0 .8600 0.9149 1 .2059 0.9912 1 .4120 16-090 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9591 0 .781 0.34079 0.16816
F-Test indicates equal variances (p = 0. 13) 5.42806 23 .1539
Hypothesis Test (1 -tail, U.U5) MSDu MSDp , MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.12072 0.12903 0.0857 0.02561 0.10475 1,8

Z__

Arm--7-bv v,%- ~qt4v-,~ ct)7,~
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Larval Fish Growth and Survival Test-7 Day Growth
Start Date : Test ID : TN-00-622 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date : Protocol : EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments : IT CORPORATION

Conc-% 1 2 3 4 5 Std. Dev.
JAARD. CONT . 0 .4180 0.3630 0.4322 0.4289 0.4233 0.02852

ATO-724 0 .4322 0.4390 0.4267 0.6500 0.3675 0.10832
ATO-725 0 .3838 0.3611 0.5480 0.3844 0.3820 0.07672
ATO-728 0.3529 0.3471 0.3700 0.3813 0.3450 0.01573
ATO-729 0 .4325 0.49137 0.3900 0.3833 0.3988 0.04633
ATO-730 0.4317 0.4063 0.4100 0.3800 0.3730 0.02383

LAB CONT . 0.4325 0.3720 0.4390 0.3771 0 .4025 0.03075

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Win' . Max CV% N t-Stat Critical IVISD

HARD. CONT . 0.4131 1 .0000 0.4131 0.3630 0.4322 6.904 5
ATO-724 0.4631 1 .1210 0.4631 0.3675 0.6500 23.391 5
ATO-725 0.4119 0.9970 0.4119 0.3611 0.5480 18.627 5 0.034 1 .860 0 .0681
ATO-728 0.3593 0.8697 0.3593 0.3450 0.3813 4.379 5
ATO-729 0.4201 1 .0169 0.4201 0.3833 0.4957 11 .029 5
ATO-730 0.4002 0.9688 0.4002 0.3730 0.4317 5.954 5

LAB CONT . 0.4046 0.9795 0.4046 0.3720 0.4390 7.600 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.79326 0.781 1 .88887 4.48996
F-Test indicates equal variances (p = 0.08) 7.23577 23.1539
Hypothesis Test (11 -tail, 0.05) MSDu MSDp MSB, MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.06807 0.16477 3.8E-06 0.00335 0.97406 1,8

f:~7t ~-7A6- VerS)_j Co-17b-9-
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Larval Fish Growth and Survival Test-7 Day Growth
Start Date : Test ID : TN-00-622 Sample ID :
End Date : Lab ID: Sample Type :
Sample Date : Protocol : EPAF 91 -EPA Freshwater Test Species : PP-Pimephales promelas
Comments: IT CORPORATION

Conc-% 1 2 3 4 5
HARD. CONT. 0.4180 0.3630 0.4322 0.4289 0.4233

ATO-724 0.4322 0 .4390 0.4267 0.5500 0.3675
ATO-725 0.3838 0.3611 0.5480 0.3844 0.3820
ATO-728 0.3529 0.3471 0.3700 0.3813 0.3450
ATO-729 0.4325 0.4957 0.3900 0.3833 0 .3988
ATO-730 0.4317 0.4063 0.4100 0.3800 0.3730

LAB CONT. 0.4325 0.3720 0.4390 0.3771 0 .4025

Transform: Untransformed I-Tailed
Conc-% Mean N-Mean Mean Min - Max CV% N t-Stat Critical MSD

~4ARD. CONT. 0.4131 1 .0000 0.4131 0.3630 0.4322 6 .904 5
ATO-724 0.4631 1 .1210 0.4631 0.3675 0.6500 23.391 5
ATO-725 0 .4119 0 .9970 0.4119 0.3611 0.5480 18 .627 5
ATO-728 0.3593 0 .8697 0.3593 0.3450 0.3813 4.379 5
ATO-729 0.4201 1 .0169 0.4201 0.3833 0.4957 ' 11 .029 5
ATO-730 0.4002 0.9688 0.4002 0.3730 0.4317 5.954 5 0.777 1 .860 0.0309

LAB CONT. 0.4046 0 .9795 0.4046 '0.3720 0.4390 7.600 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 .01) 0.90132 0 .781 -0.9997 0.41515
F-Test indicates equal variances (p = 0.74) 1 .43292 23 .1539
Hypothesis Test (1 -tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.03091 0.07482 0.00042 0.00069 0.45978 1,8
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ATTACHMENT IV

Hyalella azteca Toxicity Testing
Data Sheets



ProjectNumber : _10010-11D
Client : IT C&mrj)Vr

QC Test Number :
I
TW

Test Material : 2!Cd1,Mf
--7q V_bJ4!~Accession Number:02

Dilution Water: JP0 i 1AAAA

Accession NumbqUA__p~v-

TOXICITY TEST OBSERVATION DATA SHEET

TEST ORGANISM

Common Name :

Scientific Name:

Beginning Date : _9/z-)~2 Time : 1700

Ending Date : 1 b (Xf cr- Time : 15M
LW

TEST TYPE : Flowthrough Test Container : ~;roar,~ uvw_j VC,

Non-renewal Test Volume : -75 kP ~ 4 L-yo mI vd I'
Test Duration :

Number of Survivi Organisms

Concentration ReP
Day 0
Date&3/aq~

-DzX 1
Date

-9.ay . 2
Date--,,

_blab 3
Date

D~54
Date -3

5
Date

6
Date

1)3;~~
Date'

ba 8Da~te Day 9
Date_-~

Day 10
Date /q6~_

C, 10
J

to
t t>

qC) 10

C., 10 ID
.

D 10 5, 1

10

InitialsTime

. ATS-T 11
03/01/00



W

Project Number : _-7 MO-2? . I 'D
Client : Mc r

QC Test Number: -(J q

Test Material : W IM1.1a

Accession Number: 0 _74
Dilution Water : W)44 hdd .

Accession Number:_LPR~__Jxr

TOXICITY TEST OBSERVATION DATA SHEET

TEST ORGANISM

Common Name :

Scientific Name :

Beginning Date: Time : 1700

Ending Date: Time : _)5-VU

TEST TYPE: Flowthrough Test Container : 2700 1412- kilttk-
I Non-renewal Test Volume : ~(-791+i~

Test Duration : D CIL04<

Number of Surviving Organisms

oncentration eP
Day 0
Date 91.1Z

Day_,2
Date

3Da
Date -5~Date<

-b-ay~5Date &ay,_6
Date

019~~7)at
Date' a'te 9

Day 10
ate 101;~

ATO- -7L+b C-P IL9
10
(0
10

10
10

F 10 10
Cr ID

9
/0

C11

Time Initials VIto
I AW1 PA

ATS-T 1 1
,03/01/00



EA
Project Number : ".1 oo o-2;,. 1 V

Client :I,T

QC Test Number : Ll
Test Material : ~ej PAA

Accession Number : 90-71-to-lqq
Dilution Water : venjhgA ("a~er-

Accession Number :
v4t

TOXICITY TEST OBSERVATION DATA SHEET

TEST ORGANISM

Common Name: 1 JA J Ah :,-J~ W

Scientific Name :

Beginning Date : '/(I 17~0 Time :

-

~70

Ending Date : Lk) Time :

TEST TYPE: (!qRc / Flowthrough Test Container : ;00h4_~ tt;q~W ~MJZ-9
R(feal / Non-renewal Test Volume : 2-71FKe,, (I0~3 n, _ted'.

Test Duration : IL? de(- L4
-75 I/J

Number of Surviving Organisms

oncentration ep
Day 0

e1Date
Da 1
ate

D", 2
Date

_Qay 3
Date

,.QP.y 4
2ate

D 5
*yDate

6 Day 7 Qa~y 8
at

Day 10
ate O/A, _

CM to
H_ to I - -

to

(0
to
(0
to
10
10

Time Initials 1
ATS-T1 1
03101/00



Project Number :

,

-WO 0 D

Client : -Tr
QC Test Number :

Test Material : Slfd,,MeW+
Accession Number:ATO- 71f

Dilution Water : IRI . , A MK . , L4

Accession Number : _W~ra~
VM

TOXICITY TEST OBSERVATION DATA SHEET

TEST ORGANISM

Common Name :

Scientific Name : 0,
U

Beginning Date : JLZ~[00 Time : 1700

Ending Date : 0W ~ Time : 15ai

TEST TYPE : fjjTig Flowthrough Test Container : :,3012 kA-L Uplpu Wk-tl~II Non-renewal Test Volume : 4 1 o o aszed~A'1= kj-75Test Duration : IQA,&-(44
F

Number of Surviving Organisms

Concentration ReP
Day 0
Date 9

D 1 _Qag 2
r%-a Lft:~4

Day 3 5 "IT~~ 8
Date

9 Day 10
Date

ATU-744 C, 10 ~0
1 tq

10
10

(7 10

Time Initials
16M
LAY % 1014

ATS-T11
13/01/00



WEIGHT DATA (Test Species : R . o,;4tcaU -
Project Number : -_7 V0 0->->, I
Client:

OC Test Number :

Tin Lot : A I&CI Oven Temp ('C) : Joo

Date Time Initials

Loaded tins placed in oven : 01-~tj cm 1-7/0

Loaded tins removed from oven : jo 1316b 10 30

Loaded tins weighed : ID 1/31/0Z) 1/8-6

Test
Concentration ep in #

A

Weight of Tin
(111U)

B
Weight of Tin

and Dried Organisms
(mg)

B-A
Total Dry

Organism Weight
(111g)

c
NUmber

of Orginisms
Weighed

(B-AVC
Mean Dry

Organism Weight
(niq)

(if applicable)
Mean Biomass

Ong/exposed org .)

iq 20Y S/, 34/ q6 9 b - 20
11 2LI, q2- 27,29 -tW-6--244&,ZI

q3
Jbq Z-J . Ll 2q . 412- 2.60 6 . Z=-

'2 8Y . / 21 22 2 51152)
-uo - Liq

-
6 .19q

G 110 .2 RAY 3 2'L1 2 . 50 )b

4+ (PV -2 (P - U---~ ~- 9. ?)- .2-15 /6

--7qL2 A - E. zq
(P7- tp

.2 .19
V-t44-20-1-19

C, 2 ?q S 1, Y6 ~2- -T 2 6. -X77~L
1P

V"'
6 . 3 2-D

'E /-UZ 6 .263
F-' 10 (-(3- 2q, 2~ 1 .-49 0 . 22q -

Dry wt . calculations checked Idate, initials) : 101 1 ?10--.)
.
Lft Biomass calculations checked (date, initials) :

ATS-T46
03101/00



Project Number :

WEIGHT DATA (Test Species : f+. a,&

Date Time Initials

Client : -tT 9!2rPZ!2!A3j2),,
QC Test Number-ii)-u 41-~

Tin Lot : 7-9 PeA Oven Temp VQ : 100

Loaded tins placed in oven: (019100 IM0 LA-W

Loaded tins removed from oven : /6/-3)60 16so

Loaded tins weighed : /p/3./cz
ti5b cgp,

Test
Concentration ep in #

A

Weight of Tin
(Ing)

B
Weight of Tin

and Dried Organisms
(mg)

B-A
Total Dry

Organism Weight
(Ing)

c
Number

of Organisms
Wpighed

113-AVC
Mean Dry

Organism Weight
(mg)

(if applicable)
Mean Biomass

(mg/exposed org .)

41, V7,-V) 29,% 6.2S-:Z

'24 . tpb 2q - 5b
:4 2

qy 2'~- 32- 3 3g, 6 . 2V
C" /6; 2-q .53 32 . Iq 2.41

2
2. 3(o
-1-26 -_J-

1-1 36 - '2 9' (P L/ 2 (-04

Z LI!5 2q, t? Q7
q, L)q 2

jig 2- 9 ;2 q . q(P
C~

10

D 1
1

,3q 1
2- ~
24 . (oq

2A 79
2F. 2 ?

tpq
&LI 1

'7
9

25LI
2- 05

Dry wt. calculations checked (date, initials) : 1 0 1 Iq eq. 0* -- Biomass calculations checked (date, initials) :
'US-T46



WEIGHT DATA (Test Species :

Project Number : 1 001)-2.;,) I V

Client :

OC Test Number :

Tin Lot : Z q i?td Oven Temp ('C) : lo-o

Date Time Initials

Loaded tins placed in oven : l'o](9L.1op 1-7/o LAW

Loaded tins removed from oven : /o

'

13160 10 So

Loaded tins weighed : o/33) 60 J(6-6 '?'-f-

Test
Concentration ep in #

A

Weight of Tin
(mg)

8
Weight of Tin

and Dried Organisms
(mg)

B-A
Total Dry

Organism Weight
(mg)

C
NUmber

of Organisms
Weighed

(B-AVC
Mean Dry

Organism Weight
(mg)

(if applicable)
Mean Biomass

(mg/exposed org .)

~5 qS' 31 . UD
R 21 . qo 2q I Ito I . 2(.p 6 .2-10

67 2~--jz 2.65 6 -
H 2 ~~ LJg- . / . ?b --7-

2 9 . ILI 3/ . Iq
2 q, &

2 . b:5
I - :S -4

6Z25

C, -614 Q. -:~ -35 2 1, q3 -7
-D 3~9 2FAZ 10
C- (ol 2 tp . bq 2 9 . gr 1 2. Iq C) 2ql

qF 2.14 6 - ~z 41

6V_
1+

2-
2- is' .55'

1W
06

2 . XY
2, qs- 10

6 . 25'0
IpFf)~0

A RD
;2~- 12- zol - -q 2-

1 . 2-q
/-U0

611(01
- 01~rq

Dry wt . calculations cliecked Idate, initials) : 10AAS1 Biomass calculations checked (date, initials) :
ATS-T46
03101100



WEIGHT DATA (Test Species :

Project Number : 000'22. 1 Q

Client : iT

QC Test Number:

Tin Lot : Zq ee d Oven Temp ('C) : 100

Date Time Initials

Loaded tins placed in oven : Ird 21 op 11fu

Loaded tins removed from oven : fb /3ICO Ib30

Loaded tins weighed : tob'o' I IC76

Test
Concentration ep in #

A

Weight of Tin
(mg)

Weight of Tin
and Dried Organisms

(nig)

B-A
Total Dry

Organism Weight
(mg)

c
NUmber

of Organisms
Weighed

(8-Al/C
Mean Dry

Organism Weight
(mg)

(if applicable)
Mean Biomass

(mg/exposed org .)

Afo-7q 10 2 to 01-

D J&
L- 29 . 2-T
F 2-71 - L/ -2q- 12- 6 . (CIO

H 00 Y-7- '210

Dry wt. calculations checked (date, initials) : _ It)) V91 92 LAIC Biomass calculations checked (date, initials) :
'TS-T46
101100



w TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

Project Number : TEST ORGANISM Beginning Daie : Time : C-)M

Client : Common Name : I Ending Date: 019 Time :

OC Test Number : Scientific Name : .14 ~749C,5L

TARGETVALUES Temp: -C pH: 6 .0 - 9.0 DO : --:~~4~mg& Salinity : PPt

Temperature I'C) pH Dissolved Oxygen (mg/L)
(:::C~-on-ducfivi~ty IA, S/~cm

sahnily jpvtl

Test
Conc Rep

0
1

1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6

?.C)

0

2 q L gal_

,71 V;i, 90.

AM)

z I Wr7

Meter Number

I Time
EO

Initials
I A-~,, ~~:E

ATS-T 13
03101100



TOXICITY TEST WATER QUALITY DA~A SHEET - OLD SOLUTIONS

Project Number : I of_)() :2 TEST ORGANISM Beginning Date : (1 22 16b Time : 1-70A
CI ien t : Common Name : 0,44n(21"I"101A Ending Date: JAM Time : 15DO

QC Test Number : T-' I Scientific Name :.

34TARGET VALUES Temp : t -C pH : 6 .0 - 9.0 DO : mg/L Salinity : ppt

TernperatUre I- C) pH Dissolved Oxygen (rng/L)
<_~-c~~oluC i i~V, i I~s

sfill li!v (Ppt~-

Test
Conc Flep 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 -6 7 1 2 3 4 5 6 7

22.? 6.)

- XP
b,0 IS

(0 .'4

13~ 7.() -

6b
Cl/

. 00.. . . ..
910 .

VA
Meter Number Jci ~~'s lfv:~ A 5-7 57-4 ZZ

Time 695 ,
Initials nn- Al V

ATS-T14
A/01/00



' TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number: TEST ORGANISM Beginning Date : Time :-1 Q D 03-1 - I L) -2 16-b

Client : T--:r =ff(tf1~71~ Common Name: a Am oh i orvl Ending Date: L)o Time:

QC Test Number : L)D Scientific Name :

TARGET VALUES Temp: 9~2? :~ -C pH : 6 .0 - 9 .0 DO: 7-4f Q1* lm'4"g /L Salinity : ppt

Teniperature ('C) pH Dissolved Oxygen fnig/L)
<~on u~ctiyity,--a=T-(MS/-CM

-Szli"y-4pp4---

Test
Colic Rep I 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7

Y-3

6 .2
6-

F2 A-1

P5

tj -4,
-

Meter Nuniber roll, 1%,71 911.1 1~1,
JVF~4- %x T20T20 1 I iA5 F7

ZLZL
Time Ity/0 b43~ Lr vv ID05 Imp I wp Iw

Initials
I

-

1091-

zc~,

ATS-Tl4
03101/00



TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : TEST ORGANISM Beginning Date : 2- Time :

Client : Common Name: f~M ~,A- Ending Date : b L)a Time :

QC Test Number : Scientific Name :

04
TARGET VALUES Temp : 17~37~ -C pH : 6 .0 - 9 .0 DO : Omg/L Salinity : l3pt

Temperature ("C) pH Dissolved Oxygen Img/L)
,=,Ctivity (Mgrn~

Test
Cone Rep I 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 .2 3 4 5 1 6 1 7

t-217
fe . 9 /Iqz

1136

llqo
221 Vel

1013

12,1 VIM
Meter Number qAin& -5' 57 26

Time iow;- . Aloe 1000 106 ICW Lcj~ V 1~7 (0 In 05 M6 /61 &y /Y~-'r [too
Initials 162' An 0/ 81~Vltx#- (T m A's V`

ATS-T14



' TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : () :~2''W TEST ORGANISM Beginning Date : (7'7 1 6D Time :

Client : -~7r Common Name : QA111,0~1 ir) Ending Date : D 191M Time : If5M

QC Test Number : 1,11~10D-G,14 Scientific Name:

TARGET VALUES Temp : _,25t~_.c pH: 6.0-9 .0 DO : WmglL Salinity : ppt

Temperature (, C) pH Dissolved Oxygen lmg/L)

Test
Conc Rep I

1 2 3 4 5
I

6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1
-

1
2 3 4 5 6 7I

ffL-0a4 13.1 JIK
- -

9);. 1/77
<

Owl') 1101

eter Number S
lir0', to 2/ S%

;A q20
(2

-
Time K Ua nml AtAtLIED 05 10% 1 _A# Lv, IyV qg #15665ta ao h im NO

LInitials -V7 A, Ar.

ATS-T14
03/01/00



TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

I
Project Number : -700 (3 3-p- I ID TEST ORGANISM Beginning Date : ~-:4 f UD Time : I

Client : IT CMM14in!,~- Common Name : VV, Ending Date : 'OD Time:

QC Test Number : ftt:J7±~ Scientific Name : &*kea-,
Vw, 0

TARGET VALUES Temp : 22,5-tk -C pH : 6 .0 - 9 .0 DO: ~.Agl Salinity : PPt

Temperature ('C) pH Dissolved Oxygen (mg1L)
0 uctivity (PS Cm

Test
Conc Rep

8 9
I
10

I
11 12 13

I
14 8 9

. .1
10 11 12

1
13

-
14 8 9 10 11 12 13

I
14 8 9 10 11 12 13 14

ex 1175

713Jit
sil-

Meter Number

meTime (fl)

03 io-Lq
10 w- -

q7
IV-

7als

als



w TOXICITY TEST WATER QUALITY'DATA SHEET - OLD SOLUTIONS

Project Number : --7 0 (0 (2?2.10 TEST ORGANISM Beginning Date : Time : /700
t- ~IA :"1171Client : -5-r 6mmagt~yk,, Common Name : Ending Date: DO Time :

QC Test Number : Scientific Name:
U

C~K
TARGET VALUES Temp: ga~-J--C pH : 6.0 - 9.0 DO: -!-~~,Avtmg/l- Salinity : Ppt

Temperature ('C) pH Dissolved Oxygen Jmg/L)
ndw : J,vity 2--1C--M--L>

lin"Pt4-

Test
Conc Rep

8 9 10 11 12 13 14 8 9 10 11 12 13 14 8 9 10 11 12 13' 14 8 9 10 11 12 13 14

C-P

(Ck)
qq

#D-7qz- A igk 3.3 1 1011Kyl/

C-11 U

-D
Meter Number N, 1 1--, 1

Time L~UD 0%
Initials



TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number: Jovov-?- I'D TEST ORGANISM Beginning Date : 12,~ /6-t) Time : On

Client : Common Name : MA ',111d Ending Date: Time :

QC Test Number : Scientific Name :
~AW

TARGET VALUES Temp : C pH : 6 .0 - 9 .0 DO: f - L,- Mg/L Salinity : PPt

Temperature VC) pH Dissolved Oxygen (mg1L)
C-C-oKd-u-c"t~iVity 1,,~c,

-GftHnitr~~

Test
Conc Rep

8 9 10 11 12 13 14 8 9 10 11 12 13 14 8 9 10 11 12 1.3 14 8 9 10 11 12 13 14

AW

ft-ws 4~5i i's 16-:516

Afo-lqq A

Meter Number X,53 toti '---L
Time

1'als
2Lk

TV
-4

(C*,) *m0n*C Mr



a

En TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : 0 0o TEST ORGANISM Beginning Date : Time : J

Client : I JA,1 r)1A ; 01WCommon Name: 1 J Ending Date: Dj/,~-JOD Time : _J<D0

QC Test Number : Scientific Name :

TARGET VALUES Temp: -C pH: 6 .0 - 9 .0 DO : mg/L Salinity : Ppt

Temperature VQ pH Dissolved Oxygen (mg1L)
n uctivity (g4S cm

----s aliftk-f- (pp t) z - - -

Test
Conc Rep 8 9 10 11 12 13 14 8 9 10 11 12 13 14 8 9 10 11 12 13 14 8 9 10 11 12 13 4

Meter Number ~ios -105 rw
Time J?M Itg

vo wo AV

Initials O'V



SEDIMENT TOXICITY TES
.
T SET-UP BENCH SHEET

Project Number: --I nr) _n~!) i

Client : a~- Cz~,'))

QC Test Number: _TN -00 -1014q

I TEST ORGANISM INFORMATION

Common Name : A,$nj a ( -)~t to - Adults Isolated (Time, Date) :
Scientific Name : (A4cL1k4A Neonates Pulled (Time, Date) :U
Lot Number: Acclimation: . Age: -7
Source: Culture Water (T/S) : __0C __ ppt

Date

qt2-1100
41

q/01_31SD

'TEST:'INITIATION
Time Initials Activity

16-0 C) L3L P_P, 01, ) EV' Sediment Added to Chambers

Overlying Water Added to Chambers

Organisms Transferred

TEST-:SET-UP

Sample Number(s) : A-T-o--7,4c>,riLfi,CL9,47,!2Lf.~'5 ~34q

Overyling Water Number :

Treatment

Cz-n+y-L."-L
Volume Test Sediment

100
,,~rnf_

Volume Overlvinq Water
(-75

w4i?~htL tVt14_C'(_

PrTO -_7qD
P6 V__7 q1
010- ]q1_
P-T 0 - ~It3

/~rrc) - -7 L+ q

ATS-T28
03/01100



a

Im TOXICOLOGY LABORATORY BENCH SHEET -
RENEWAL RECORD

Project Number: 0

Client:

QC Test Number-

Day Date Time Initials
0 AM

PM
1 AM xx

PM
2 AM

r)4-
~O

PM
3 AM [L-)4S

q)3t5 PIVI .
pw YL) LS

4 J AM 1 1 O-D -U~p_
~la PM M-0

5 12-4 16b
AM Dq2-b,
PM t,5 30

6 AM ofar
7/,J ? /00 PM /a

7 AM IL~-;-
PM

8 AM
PM 1q()5

9 AM 0 YYD
PM

10
-

AM 115
(gco PM

4 S.4 L. 4o-6t ( JPo %,, rencwa (

* 4-.9,L . eoch 4ttb -x

ATS-T33
03/01100



TOXICOLOGY LABORATORY BENCH SHEET -
FEEDING RECORD

Project Number: C) 00 2,) 0

Client :

QC Test Number:

Food : I "

Day Date Time Initials
0 61 1&,;1]Lp 1,73,0
1 17/2~//Ao

16 56 M

2
3 Ll
4 Wdbla2 / 307D

5 fotz-
6 Atleqo
7

.
1//110

8
9
10

K112
::1j 3

14
15
16
17
18
19
20
21
22
23 IN,
24
25
26
27

ATS-T31
03/01/00



STATISTICS FOR WATER QUALITY
OC Test : TN-00-644 IT (CONTROL)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 22.7 22.8 8 .5 8 .4 8.0 6 .1 1344.0 1803.0
2 22.8 8 .3 5 .9 1849.0
3 22.8 8.4 5 .7 1836.0
4 22 .1 8 .2 6 .0 1485 .0
5 22.5 8.3 6.9 1315.0
6 22.5 8 .3 6 .4 1382.0
7 23 .3 8 .0 4.6 1234.0
8 22.8 8 .0 5 .3 1175 ..
9 23.5 8 .0 4 .4 1079.0
10 23.4 8.2 5.6 1145.0
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
3,9
40
41
42
43
44
45
46
47
48

N 1 10 1 10 1 10 1 .0 10.0

Min . 22.7 22.1 8 .5' 8 .0 8.0 4 .4 1344.0 1079.0

Max. 22.7 23 . 5 8 .5 8 . 4 8 .0 6.9 1344.0 1849.0

Mean 22.7 22 . 9 8 .5 8 .2 8.0 5.7 1344.0 1430.3

S.D . I #DIV10! 0.44 #DIV/O! 0 .1 6 #DIV/O! 0.77 #DIV10! 299.2

N 11 1 1 11 11 .0

Min . 22 .1 8 . 0 4.4 1079 .0

Max . 23.5 8 . 5 8.0 1849.0

Mean 22.8 8 .2 5.9 1422 .

,[SS-D . 0.421 0.1 71 1 .01 1 285 .

NV

10/1812000 1015AM



STATISTICS FOR WATER QUALITY
QC Test : TN-00-644 IT (ATO-740)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 22.7 22.6 8.6 8 .3 7.8 6.0 1093.0 1237 .0

1

2 22.7 8.0 4.5 1182 .0
3 22.8 8.3 4.2 1280

.24 22.2 8.1 5.1 1208.0
5 22.4 8.3 6.8 1209.0
6 22.7 8.3 6.2 1156 .0
7 23.7 8.1 4.6 1097 .0
8 22.7 7.9 4.4 1061 .0
9 23.6 8.2 4.1 991 .0

10 23 .2 8.2 4.9 961 .0
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 1 10 1 10 1 10 1 .0 10 ..
Min. 22.7 22.2 .8 .6 7.9 7.8 4.1 1093.0 961 .
Max. 22.7 23.7 8.6 8.3 7.8 6.8 1093.0 1280.0
Mean 22.7 22.9 8.6 8.2 ; 7.8 5.1 1093 .0 1138.2
S.D . #DIV/O! 0.49 #DIV10! 0.14 #DIWO! 0.93 #DIV/O! 106.
N 11 11 11 11 .
Min. 22.2 7.9 4.1
Max. 23.7 8.6 7.8 1 80.0
Mean 22.8 8.2 5.3 1134.1
S.D . 0.471 0.1 91 1 .2 11 102.

10/18/2000 10:23 AM



STATISTICS FOR WATER QUALITY
OC Test: TN-00-644 IT (ATO-741)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 22 .7 22.5 8.6 8.2 7.8 6.2 1084.0 1172 .0
2 22.6 8 .0 5.3 1192 .0
3 22.8 8.2 4.0 1267 .0~
4 22.3 8.1 5.2 1166.01
5 22 .5 8.3 6.8 1122.0
6 22 .8 8.2 6.4 1156.0
7 23 .8 8.1 4.7 1089 .0
8 22.5 8.0 5.1 1047 .0
9 23.3 7.9 3 .7 991 .0

10 8.2 4 .9 978.0
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 1 9 1 10 1 1 0 1 .0 10 .0
Min. 22 .7 22.3 8.6 7.9 7.8 3.7 1084.0 978.0
Max. 22 .7 23.8 8.6 8-3 7.8 6.8 1084 .0 1267 .0
Mean 22.7 22.8 8.6 8.1 7.8 5.2 1084.0 1118.0
S.D . #DIV/01 0.48 #DIV10! 0.12 #DIV/O! 1 .00 #DIV/O! 91 .9

N 10 11 1 1 11 .0
n. 22.3 7.9 3.7 978.0

Max. 23.8 8.6 7.8 1267.0
Mean 2-2.8 8.2 5.5 1114.9
S.D . 0.4 51 0.1 91 1.231 87.E

10/18/2000 10:25AM



STATISTICS FORWATER QUALITY
QC Test : TN-00-644 IT (ATO-742)

Temperature pH DO Conductivity/Saiinity
New Old New Old New Old New Old

1 22.8 22.5 8.6 8 .3 7.9 6.1 1081 .0 1187.0
2 2-2.7 6.0 4.7 1223.0
3 23.0 8.1 4.5 1291 .0
4 22.4 8.0 4.7 1217 .01
5 22.5 8.3 6.9 1142.0
6 22.6 8.3 7.1 1143.0
7 23.8 8.0 4 .5 1095.0
8 22.6 7.9 4.8 1071 .0
9 23.5 7.9 3.3 975.0

10 8.2 4.3 973.0
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N
- -

1 9 1 10 1 10 1 .0 10.0
Min. 22.8 22.4 8.6 7.9 7 .9 3.3 1081 .0 973.0
Max. 22.8 23.8 8.6 8.3 7.9 7.1 1081.0 1291 .0
Mean 22.8 22.8 8.6 8.1 7.9 5.1 1081 .0 1131 .7
S .D . #DIV/O! 0.49 #DIV/01 0.16 #DIV/O! 1 .2 1 Ln#DIEV/0! 104.9

N 10 1 1 1 1 11 .0

in
.

22.4 7.9 3.3 973.0
Ma

x
23 .8 8.6 7.9 1291 .0L

Mean 22.8 8. 1 5.3 127.
S.

D
.

0.461 0.221 1 .43 1100..

10118/2000 10:26AM



STATISTICS FOR WATER QUALITY
OC Test : TN-00-644 IT (ATO-743)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 23 .0 22.6 8.6 8.3 8.0 6.0 1059.0 1136 .0
2 22.8 8.1 4.7 1160.0
3 22.8 8.3 5.1 1224 ..
4 22 .0 8.3 6.0 1162 .0
5 22.5 8 .4 7.0 1140 .0
6 22.7 8.2 6.T 1173 .0
7 23 .4 8.2 4.8 1093 .0
8 22.5 8.1 4.5 1035 .
9 22.9 8.1 3.7 999.0
10 8.2 4.2 966.0
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 1 9 1 10 1 10 1 .0 10.0
Min. 23.0 22.0 8 .6 8.1 8.0 3.7 1059.0 966:0
Max. 23.0 23.4 8.6 8.4 8.0 7.0 1059.0 1224 .

0Mean 23.0 22.7 8.6 8 .2 8.0 5.3 1059.0 1108 ..8
S.D . #DIV/O! 0.38 #DIV/O! 0.1 0 #DIV10! 1 .10 #DIV/O! 83.5

N 10 11 11 11 .0
Min. 22.0 8.1 3.7 966.0
Max. 23.4 8.6 8.0 1224 .
Mean 22.7 8.3 5.5 1 1104.3
S.D . 1 0.371 0.151 1 .331 80.6

vky ()~
-VN1

10/18/2000 10:29 AM



STATISTICS FOR WATER QUALITY
QC Test: TN-00-644 IT (ATO-744)

Temperature pH DO Ccnductivity/Salinity
New Old New Old New Old New Old

1 23 .1 22.8 8 .6 8 .2 7 .9 5 .5 1047.0 1136.b
2 22.6 8 .1 4.7 1168.0
3 22.8 8.3 3.8 1237 .0~
4 22.2 8 .1 4.4 1197.0
5 22.5 8 .4 6.8 1130 .0
6 22.8 8 .3 6.2 1160.0
7 23.5 8 .2 5.2 1101 .0
8 22.5 8 .0 4.4 1031 .0
9 23.5 8 .1 3 .5 1001 .0
10 23 .1 8 .2 4 .7 964.0
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 1 10 1 10 1 10 1 .0 10.0
Min. 23.1 22.2 8.6 8.0 7.9 3 .5 1047.0 964.0
Max . 23 .1 23.5 8 .6 8.4 7 .9 6 .8 1047.0 1237.0
Mean 23.1 22.8 8 .6 8 .2 7 .9 4.9 1047.0 1112.5
S.D . #DIV10! 0.43 #DIV/O! 0.12 #DIV/O! 1 .03 #DIVIO! 88.3

N 11 11 11 11 .0

Min . 22.2 8.0 3 . 5 964.0

Max. 23.5 8.6 7 .9 1237.0
Mean 22.9 8.2 5 . 2 1106.5
S.D . 0 .41 1 0.17

1
1 .33 86.0

V
V0\

NIP,

10/18/2000 10:30AM



-S0-C-Q I V1~~ I-D-,N
Start Date : Test ID : TN-00-644 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date: Protocol : EPAF 91 EPA F. ~sl mnt- Test Species: -4zP-P4"el,i, .=,,t;:b plujilt;;
Comments : IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8
CONTROL 0.9000 1 .0000 1 .0000 0.9000 0.8000 0.9000 1 .0000 1 .0000
ATO-740 0.9000 1 .0000 1 .0000 0.5000 0.8000 0.8000 0.5000 0.7000
ATO-741 0.7000 0.8000 0.9GOO 1 .0000 0.7000 1 .0000 0.8000 0.9000
ATO-742 0.9000 1 .0000 0.7000 0.8000 0.9000 0.6000 1 .0000 0 .7000
ATO-743 0.9000 0.8000 0.7000 1 .0000 0.9000 0.8000 0.9000 1 .0000
ATO-744 0.8000 0.7000 1 .0000 1 .0000 0.9000 0.9000 0 .9000 0.9000

t

Transform: Arcsin Square Root I-Tailed
Conc-% Mean N-Mean Mean Min * Max CV% N t-Stat Critical MSD
CONTROL 0.9375 1 .0000 1 .3128 1 .1071 1 .4120 8.821 8
*ATO-740 0.7750 0.8267 1 .1062 0.7854 1.4120 22.315 8 2.143 1 .761 0 .1698
ATO-741 0 .8500 0.9067 1.1898 0.9912 1 .4120 14.148 8
ATO-742 0.8250 0.8800 1 .1622 0.8861 1 .4120 17.137 8
ATO-743 0.8750 0 .9333 1 .2221 0.9912 1 .4120 12.140 8
ATO-744 0.8875 0 .9467 1 .2398 0 .9912 1 .4120 11 .369 8

Hypothesis Test (I -tail, 0.05) MSDu MSDp , MSB MSE F-Prob df
Homoscedastic t Test indicates significant differences 0.10701 0.11446 0.17078 0.03717 0.05012 1,14

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 .01) 0.94702 0.844 -0.1528 -0 .2739
F-Test indicates equal variances (P = 0.06) 4.5441 8 .88531

AID,-740 IJS . COKJTL-C

\/\k
110\
~0
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Start Date : Test ID : TN-00-644 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date: Protocol : FpA F h T S ~, m= fes %Nate est pecies : 4 P.P llltylldiub plume's
Comments : IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8
CONTROL 0.9000 1 .0000 1 .0000 0.9000 0.8000 0.9000 1 .0000 1 .0000
ATO-740 0.9000 1 .0000 1 .0000 0.5000 0.8000 0.80o0 0.5000 0.7000
ATO-741 0.7000 0 .8000 0.9000 1 .0000 0.7000 1 .0000 0 .8000 0.9000
ATO-742 0.9000 1 .0000 0.7000 0.8000 0.9000 0.6000 1 .0000 0.7000
ATO-743 0.9000 0 .8000 0.7000 1 .0000 o.9000 0.8000 0 .9000 1 .0000
ATO-744 0.8000 0.7000 1.0000 1 .0o00 0.9000 0.9000 0 .9000 0.9000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min ' Max CV% N t-Stat Critical MSD
CONTROL 0.9375 1 .0000 1 .3128 1 .1071 1 .4120 8 .821 8
ATO-740 0.7750 0 .8267 1 .1062 0.7854 1 .4120 22.315 8
ATO-741 0.8500 0 .9067 1 .1898 0.9912 1 .4120 14.148 8 1 .702 1 .761 0.1272
ATO-742 0.8250 0 .8800 1 .1622 0.8861 1 .4120 17.137 8
ATO-743 0.8750 0 .9333 1 .2221 0.9912 1 .4120 12.140 8
ATO-744 0.8875 0 .9467 1 .2398 0.9912 1 .4120 11 .369 8

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91661 0.844 -0.001 -0.996
F-Test indicates equal variances (p = 0 .34) 2.11333 8.88531
Hypothesis Test (I -tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates ao significant differences 0.07611 0.08141 0.06047 0.02087 0.11084 1,14

Pr-m - -1H I \J~ - obrd~
I.

11.
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I ftp %-! r.9814 GFGVAh t 7 PaZ sureiyft~-. ." y In-wn
Start Date : Test ID : TN-00-644 Sample ID :
End Date : Lab ID : Sample Type : Va w0,

l D P t l FP A F- 9q EPA F h t t S i -FP ~T lSamp e ate: ro oco : ! , t fes wa er es pec es : -I imeole s ~ . .. . . . e
Comments : IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8
CONTROL 0.9000 1 .0000 1 .0000 0.9000 0.8000 0.9000 1 .0000 1 .0000
ATO-740 0.9000 1 .0000 1 .0000 0.5000 0.8000 0.8000 0 .5000 0.7000
ATO-741 0.7000 0 .8000 0.9000 1 .0000 0.7000 1 .0000 0.8000 0.9000
ATO-742 0.9000 1 .0000 0.7000 0.8000 0.9000 0.6000 1 .0000 0 .7000
ATO-743 0 .9000 0.8000 0.7000 1 .0000 0.9000 0.8000 0.9000 1 .0000
ATO-744 0 .8000 0.7000 1 .0000 1 .0000 0.9000 0.9000 0.9000 0.9000

Transform: Arcsin Square Root 1-Tailed
Conc-0/6 Mean N-Mean Mean Min * Max CV% N t-Stat Critical MSD
CONTROL 0 .9375 1 .0000 1 .3128 1 .1071 1 .4120 8.821 8
ATO-740 0.7750 0.8267 1 .1062 0 .7854 1 .4120 22.315 8
ATO-741 0.8500 0.9067 1 .1898 0.9912 1 .4120 14.148 8
*ATO-742 0.8250 0.8800 1 .1622 0.8861 1 .4120 17.137 8 1 .849 1 .761 0 .1435
ATO-743 0.8750 0.9333 1 .2221 0.9912 1 .4120 12.140 8
ATO-744 0.8875 0 .9467 1 .2398 0.9912 1 .4120 11 .369 8

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93046 0.844 -0.0842 -0.8405
F-Test indicates equal variances (p = 0.18) 2.95847 8.88531
Hypothesis Test (11 -tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates significant differences 0.0876 0.0937 6.0907 0.02654 0.08573 1 .14

"---N9 'JS- 0`c~rrp-

11~
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Start Date: Test ID : TN-00-644 Sample ID :
End Date : Lab ID : Sample Type:
Sample Date: Protocol : gol .A. F.Feslqvvater Test Species:

Q

Ap P'l-, I
Comments : IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8
CONTROL 0 .9000 1 .0000 1 .0000 0.9000 0.8000 0 .9000 1 .0000 1 .0000
ATO-740 0.9000 1 .0000 1 .0000 0.5000 0.8000 0 .8000 0.5000 0.7000
ATO-741 0 .7000 0 .8000 0.9000 1 .0000 0.7000 1 .0000 0 .8000 0 .9000
ATO-742 0 .9000 1 .0000 0.7000 0.8000 0.9000 0.6000 1 .0000 0 .7000
ATO-743 0 .9000 0 .8000 0.7000 1 .0000 0.9000 0.8000 0 .9000 1 .0000
ATO-744 0 .8000 0.7000 1 .0000 1 .0000 0.9o00 o.gooo 0 .9o0o 0.90oo

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min - Max CV% N t-Stat Critical IVISD
CONTROL 0.9375 1 .0000 1 .3128 1 .1071 1 .4120 8.821 8
ATO-740 0.7750 0.8267 1 .1062 0.7854 1 .4120 22.315 8
ATO-741 0.8500 0.9067 1 .1898 0 .9912 1 .4120 14.148 8
ATO-742 0.8250 0.8800 1 .1622 0.8861 1 .4120 17.137 8
ATO-743 0 .8750 0.9333 1 .2221 0.9912 1 .4120 12.140 8 1 .363 1.761 0.1172
ATO-744 0 .8875 0.9467 1 .2398 0.9912 1 .4120 11 .369 8

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94397 0.844 -0.2565 -0.7831
F-Test indicates equal variances (p = 0.53) 1 .64153 8 .88531

t Test indicates n significantMR
B IVISE F-Prob df

0.06919 0.07401 0.03292 0.01771 0.1943 1, 1,

kTo--7cY3 VS- 60',&&C

t. Page 1 ToxCalc v5.0.23 Reviewed by :



Start Date : Test ID: TN-00-644 Sample ID :
End Date : Lab ID : Sample Type : U i I d, et-,e-~Cd-Sample Date : Protocol : EP NP 9 4 EPA Fresh n step Test Species :
3omments : IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8
CONTROL 0-9F00 1 .0000 1 .0000 0.9000 0.8000 0.9000 1 .0000 1 .0000
ATO-740 0.9000 1 .0000 1 .0000 0.5000 0.8000 0.8000 0.5000 0 .7000
ATO-741 0.7000 0.8000 0.9000 1 .0000 0.7000 1 .0000 0.8000 0.9000
ATO-742 0.9000 1 .0000 0 .7000 0.8000 0.9000 0.6000 1 .0000 0.7000
ATO-743 0.9000 0.8000 0.7000 1 .0000 0.9000 0.8000 0.9000 1 .0000
ATO-744 0.8000 0.7000 1 .0000 1 .0000 0.9000 0.9000 0.9000 0.9000

Transform: Arcsin Square Root I-Tailed
Conc-% Mean N-Mean Mean Wi-n ' Max CV% N t-Stat Critical MSD
CONTROL 0.9375 1 .0000 1 .3128 1 .1071 1 .4120 8.821 8
ATO-740 0.7750 0.8267 1 .1062 0.7854 1 .4120 22.315 8
ATO-741 0.8500 0.9067 1 .1898 0.9912 1 .4120 14.148 8
ATO-742 0.8250 0.8800 1 .1622 0.8861 1 .4120 17.137 8
ATO-743 0.8750 0.9333 1 .2221 0.9912 1 .4120 12.140 8
ATO-744 0.8875 0.9467 1 .2398 0.9912 1 .4120 11 .369 8 1 .132 1 .761 0.1136

Auxiliary 1e515 watistic uriticai Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93672 0.844 -0.5142 -0.3552
F-Test indicates equal variances (p = 0.62) 1 .48174 8.88531
Hypothesis Test (I -tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.06674 0.07139 0.0213 0.01664 0.27684 1,14

A-To --7zf4f v3 Cc,&rdQ
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risk Grevi-th and DPA,.F-I Xu~t ; n-y Qr-owt" G(Zoo-r-R
Start Date : Test ID : TN-00-644 Sample ID :
End Date : Lab ID : Sample Type : 4ZXCA
Sam le Date : Protocol : - FP A ;: 94 SPA Fp ! , es!m at-, Test Species :
Comments: IT CORPORATION

Conc-% 1 2 3 4 5 6 7 8 Std . Dev.
CONTROL 0.2667 0.2370 0.1930 0.2222 0.1525 0.1944 0.2500 0.2150 0.03631
ATO-740 0.1789 0.2180 0.2720 0.3200 0.2025 0.2238 0.2520 0.2514 0.044057
ATO-741 0.2457 0.2075 0.2900 0.2360 0.1800 0.2640 0.2163 0.1411 0.04735
ATO-742 0.2178 0.1880 0.2343 0.2050 0.1944 0.2100 0.2050 0.2571 0.022436
ATO-743 0.2278 0.1963 0.3114 0.2380 0.2411 0.2713 0 .2500 0.2450 0 .033402
ATO-744 0.1613 0.2286 0.2070 0.2170 0.1511 0.1900 0 .1689 0.2100 0 .028452

Transform : Untransforrned I-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
CONTROL 0.2164 1.0000 0.2164 0.1525 0.2667 16.782 8

ATO-740 0.2398 1 .1085 0.2398 0.1789 0.3200 18.371 8
ATO-741 0.2226 1.0287 0.2226 0.1411 0.2900 21 .274 8
ATO-742 0.2140 0.9889 0.2140 0.1880 0.2571 10.486 8
ATO-743 0.2476 1 .1444 0.2476 0.1963 0.3114 13.490 8
ATO-744 0.1917 0.8862 0.1917 0.1511 0.2286 14.840 8 1 .510 1 .761 0.0287

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equal variances (p = 0.54)

0.971297 0.844
1 .628655 8.885308

-0.54643

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob
Homoscedastic t Test indicates no significant differences 0.028725 0.13277 0.002426 0.001064 0.153283 1 . 14

i=

cl~PrmIIql-f NIS- CIVIAr

t.
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ATTACHMENT V

Eiseniafoetida Bloaccumulation Testing
Data Sheets



Gb]L-
4E43IMEN-T TOXICITY TEST OBSERVATON DATA SHEET

Vi

Project Number : -70oo,-)s,1D TEST ORGANISM Beginning Date: 16 1f3 1 1/00 Time: 1,5-0c)

Client : 1 1- 0-C:)f Common Name : oj, coarry, Ending Date : 2- 00 Time: /2--c>o

OC Test Number : r Lz - Scientific Name : 12iSgAt'o, -GeW-q,-

Test Material(s) : %0), \~.

Accession Number(s) : AM-236 -Jo '73 1 -769'TEST TYPE :

overlying Water:

Accession Number :

<=StatDC Flowthrough Test Container : 0- L rkr-

Renewal Test Volume : Q, ttl V~6dA

Test Duration : a

Number of Surviving Organisms

Treatment Rep
Day
Date Ii3('31

Day
Datelt-1b

Day
Date

Day
Date 11/28

Day
Date

Day
Date

Day
Date

Day
Date

Day
Date

Day
Date

Day ;-Rs
Date

C04AY6 1 a (~10 (~, 0

Q;, 6c)

(z- G 0 Coo

C)

C) 6 0-

e,
a

(oo
C- cc)
t> (00

Time Initials opo V45
Ins 4ii\~

Vn-J ATS-T12
6,4- C) 03/01/00



0 cool LFA -SEDWENT TOXICITY TEST OBSERVATION DATA SHEET

Project Number: 0L-)C)-t>, 10 TEST ORGANISM Beginning Date : 1() 1-3 1 10 0 - Time : I S-0

Client, Common Name : worpy\- Ending Date : LZ,r/0C Time : 1200

OC Test Number : -IN', L'0---7q2- Scientific Name : 1\s-0A1C,- -GeR&0,

Test Material(s) : c,, C, I~s

Accession Number(s) : ft-1-16-6-731,759 TEST TYPE :

Overlying Water :

Accession Number :

-S~t-atDji Flowthrough Test Container : 'rL
A\

Renewal Test Volume : L.J Q(AX)

Test Duration : V's
t

Number of Surviving Organisms

Treatment ReP
Day
Date

Day
Date

Day
Date

Day 0119--
Date I

Day
Date

Day
Date

Day
Date

Day
Date

Day
Date

Day
Date

Day
Date

5q

C

(Qo

A-M- 13, -1 A ~Ko Go-
(po

Ct
~0

Time Initials

ATS-T12
03/01/00

4



SEDIMENT TOXICITY TEST OBSERVATION DATA SHEET

Project Number : 7Q00-10 TEST ORGANISM

Client : Common Name : Y& we-y,,-

OC Test Number : M.-aD- -7ga, Scientific Name : 44- fa

Test Materialfs) : -,~oi ~S

Accession Nu ber(s) : A'0-7'm 65 io -7,,~q. ~K?
Oveilying Water: -

Accession Number :

TEST TYPE: Flowthrough

Renewal /

Beginning Date: 10 ['31 00 Time: -1 !~-00

Ending Date: If
11
-L (f 41:50 ID Time: 12ck,5

I
Test Container :

arkTest Volume :
W4~44sxf

Test Duration :

Number of Surviving Organisms

Treatment Rep
Day Day

Date
Day
Date

Day 2,6
Date

Day
Date

Day 1K
Date

Day
Date

Day
Date-

Day
Date

Day
Date

Day
Date

C)
C)

(0

(00
> (00

60 53

Time /initials
&44A

YA-5
ATS-T12
03/01/00



SEDIMENT TOXICITY TEST OBSERVATION DATA SHEET

Project Number- -7ODDa. 1 5:0 TEST ORGANISM Beginning Date : C) Time : ISb0

Client: Common Name : YZA oorw, Ending Date : Time : -J-71-6-0

QC Test Number: Scientific Name:

Test Material(s) :

Accession Number(s) : TEST TYPE :

Overlying Water:

Accession Number :

,-'S-ta-t-ic`-D/ Flowthrough Test Container : r

Renewal Test Volume: 1 . 600 q dN"j
y \,56 ( () I

Test Duration : V-~

Number of Surviving Organisms

Treatment ReP
Day C7)
Datelb(31

Day
Date

Day
Date

Day 2-X Day
Date

Day
Date

Day
Date

Day
Date*

Day
Date

Day
Date

Day Qp
Date

Go
(oo
("lo
&0

C-)
U

Time / Initials S-W

ATS-T12
03/01/00



0 ~&o I L_
-SEE)IMEFFF TOXICITY TEST SET-UP BENCH SHEET

.Jroject Number: -7L-)oo

Client : -1-

QC Test Number : 0D - -7z~~;L,

I TEST ORGANISM INFORMATION - 7

Common Name : QA op~rk_
Scientific Name : O&A 1\6,

Lot Number: _Ff - n I :Z

Source : ~11~0cx_N~

Adults Isolated (Time, Date) :

Neonates Pulled (Time, Date) :

Acclimation : Age :

Culture Water (T/S) : C ppt

~TEST1 .-INITIATION-
Date Time Initials Activity

Sol I1,576o L-A~k L\kks VJLYYI _Sad4refitr Added to Chambers

OveFlyiFig Watef Added -te GhamiqWr,
10 [3 1 lt)o I ~;bo n' Vi LMI v~tSJI 12S 14 Organisms Transferred

TEST :SET'UP"

(7
Sample Number(s) : A-m _:,73!5~ 173~ -71;7 _73f "739 7-66
Overyling Water Number :

Treatment Volume Fit I wFAe Ovellvill, water

covu-kyrIl- 1150D ?_ (etr4 wele)
I

Arm--736
A-M - -7&to

A-M -72,1
A-m,732
A-M--739

A-m,-z!578

ATS-T28
03/01/00



TOXICOLOGY LABORATORY BENCH SHEET -
TEMPERATURE RECORD

Project Number: o0s L-)

Client :

QCTestNumber :

Day Date Time Initials Temperature ('C)
0 [o 1 -3 1 C'C) G L4 0 VA:15; c2.2 . c

(10 LAI+
2 t doz. to L LOLL-
3 p1/03 f0c, L (0 2- 2-
4 ~t /d~~k0 N0
5 V 151 CZ;) 2- kA 15-
6 1 h too 1~-3 -Z, -71 1
7 d'1 100 .1 zs-r

-

8 11 1,q100 14,1
9 11 E v Z3. 0
10 it /oL)
11
12 Pay
13

10-170

14 IG70 0
15 1 lslno .07&
16 111,10011 09 04zj C>
17

.
1 /0-71ols 09 a W,3 D2

18 1 I-? Iva CCX)
19 liqloo ( CO
20 /1 7-0 60 fgor-) 12p - S--'
21 Mr5zS7 c-~ -9
22 1 1 TL

23
24
25
26
27 - -----
28 ;LIZ 1 05 1 0900 3 . 1

q

(C.") nr,-r rzC'crd-%J

ATS-T34
03/01/00



Project Number: - -;:~ , I Qt
ti=m T=rn torts I clam

PERCENT MOISTURE ANALYSIS

~Z~ QC Test Number : k) - 0C) - -7Client : -T7- 0Q, r
r)r ;n n"rntinn thn"mis I f7 L ,V, y to C)86~5

Wet Weights Measured (date/time/initials) : IbIjok,, J* s) :Dry Weights Measured (date/time/initials) : olsr-~ 1 00 Rs~

ample ID in #

A

Weight of Tin
(g)

B
Wt . of Tin &
Wet Sample

(g)

C = B-A
Total Wet
Sample Wt .

(g)

D
Wt . of Tin &
Dry Sample

(g)

E=D-A
Total Dry
Sample Wt .

(g)

(C-E) 100
C

Moisture Content

Co n -~-t-,, vv /,00
vl-,~ 3 ,1 " q L/ 39,

?3,'~ w 0,99 '25 .

P-ro 2 9 6 vV 3 0, ~t- '20 . 51 1 L, 0-7 o

3 1v q 1 15 C)5-3 1
V\/ r- t -~-(I - (10 3

Arb 23 W(o /,00 -'50.02, -
/,00 0 50

MABv
ws 0.?9 c2 3 C)a

-P

ATS-T35
03/01/00



B%
TOXICOLOGY LABORATORY BENCH SHEET

Project Number: 7000
Client : =7-

OC Test Number: --T'4 -00-

Date/Time/initials Comments/Activity

t O/Z L/C~o (5-6-0

- !~- 2-Qo

7-3,
-75'7
-739
-7,7?`7
-768

no-rcccxm~

-7 . ?

ATS-T29
03/01/00



STATISTICS FOR WATER QUALITY
OC Test : TN-00-742 IT (EISENIA)

Temperature pH DO Conductivity/Saliniiy
New Old New Old New Old New Old

1 22.0
2 23.1
3 23.4
4 23.5
5 23.2
6 23 .0
7 23 .1
8 23 .1
9 23.5

10 23.0
11 23.2
12 24.0
13 23.1
14 23.0
15 23.0
16 23.0
17 23.0
18 22.5
19 22.9
20 22.4
21 22.9
22 23.5
23 22.5
24 23.1
25 23.0
26 23.1
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 0 26 0 0 0 0 0.0 0.0
Min. 0.0 22.0 0.0 0.0 0.0 0.0 0.0 0.0
Max. 0.0 24.0 0.0 0.0 0.0 0.0 0.0 0.0
Mean #DIV/O! 23.0 #DIV/O! #DIV/O! #DIV/O! #DIWO! #DIV/O! #DIV/O!
S.D . #DIV/O! 0.39 #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIWO!
N 26 0 0 0.0
Min. 22.0 0.0 0.0 0.0
Max. 24.0 0.0 0.0 0.0
Mean 23.0 #DIV/O! #DIV10! #DIV/O!
S.D . 0.391 #DIV10! I #DIV/O! I #DIV/O!

&CIA
L,47t

1/17/2001 10:15 AM
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Acute-Survival Test-g0ef4ir Survival
Start Date: I est ID : TN-00-742 Sample ID :
End Date : Lab ID : Sample Type:
Sample Date : Protocol : EPAA 91 -EPA Acute Test Species: EF-Eisenia foetida
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
CONTROL 1 .0000 0.9833 1 .0000 1 .0000 1 .0000
ATO-735 0.7833 0.8000 0 .6167 0.5667 0.7167
ATO-736 0.9833 1 .0000 0.9833 1 .0000 0.9000
ATO-737 0.9667 0.9833 0.9833 0.8500 1 .0000
ATO-738 1 .0000 1 .0000 1 .0000 0.9667 1 .0000
ATO-739 0.9667 0.9667 0.9833 1 .0000 0.9833
ATO-758 0 .9833 0.8500 0.9667 0.9167 0.9833

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min , Max CV% N t-Stat Critical MSD
CONTROL 0.9967 1 .0000 1 .4932 1 .4413 1 .5062 1 .943 5
*ATC-735 0.6967 0.6990 0.9917 0.8523 1 .1071 11 .267 5 .9.714 1 .860 0.0960
ATO-736 0.9733 0.9766 1 .4288 1 .2490 1 .5062 7.391 5
ATO-737 0.9567 0.9599 1 .3898 1 .1731 1 .5062 9.230 5
ATO-738 0.9933 0.9967 1 .4824 1 .3872 1 .5062 3.590 5
ATC-739 0.9800 0.9833 1 .4327 1 .3872 1 .5062 3.436 5
ATO-758 0.9400 0.9431 1.3442 1 .1731 1 .4413 8 .675 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.921 0.781 -0.348 0.05284
F-Test indicates equal valances (p = 0.02) 14.836 23.1539
Hypothesis Test (1 -tall, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates significant differences 0.02382 0.02396 0.62874 0 .00666 1 .1E-05 11,8

vs. co~
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Acute Survival Test-Vrffr Survival
Start Date : Test ID : TN-00-742 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date : Protocol : EPAA 91 -EPA Acute Test Species: EF-Eisenia foetida
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
CONTROL 1 .0000 0.98TT 1 .0000 1 .0000 1 .0000
ATO-735 0 .7833 0.8000 0.6167 0 .5667 0.7167
ATO-736 0 .9833 1 .0000 0.9833 1 .0000 0.9000
ATO-737 0.9667 0.9833 0.9833 0.8500 1 .0000
ATO-738 1 .0000 1 .0000 1 .0000 0.9667 1.0000
ATO-739 0.9667 0.9667 0.9833 1 .0000 0 .9833
ATO-758 0.9833 0.8500 0.9667 0.9167 0.9833

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min ' Max CV% N Sum Critical
CONTROL 0.9967 1 .0000 1 .4932 1 .4413 1 .5062 1 .943 5
ATO-735 0.6967 0.6990 0.9917 0.8523 1 .1071 11 .267 5
ATO-736 0 .9733 0.9766 1 .4288 1 .2490 1 .5062 7.391 5 22.00 19.00
ATO-737 0.9567 0.9599 1 .3898 1 .1731 1 .5062 9.230 5
ATO-738 0.9933 0.9967 1 .4824 1 .3872 1 .5062 3.590 5
ATO-739 0.9800 0.9833 1 .4327 1 .3872 1 .5062 3.436 5
ATO-758 0.9400 0.9431 1 .3442 1 .1731 1 .4413 8.675 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.75471 0.781 -1 .7883 4.29226
F-Test indicates equal variances (p = 0.03) 13.2521 23.1539
Hypothesis Test (1-tail, 0.05)
Wilcoxon Two-Sample Test indicates no significant differences

Arn --)a6 \U- cc,-~
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Acute

zitan: uate : i est iu : I N-UU-742 Sample ID :
End Date : Lab ID : Sample Type:
Sample Date : Protocol : EPAA 91 -EPA Acute Test Species: EF-Eisenia foetida
Comments : IT CORPORATION

Conc-% 1 2 3 4 5-
CONTROL 1 .0000 0.9833 1 .0000 1 .00oo 1 .0000
ATO-735 0.7833 0.8000 0.6167 0 .5667 0.7167
ATO-736 0 .9833 1 .0000 0.9833 1 .0000 0.9000
ATO-737 0 .9667 0.9833 0.9833 0 .8500 1 .0000
ATO-738 1 .0000 1 .0000 1 .0000 0.9667 1 .0000
ATO-739 0 .9667 0.9667 0.9833 1 .0000 0.9833
ATO-758 0 .9833 0.8500 0.9667 0.9167 0.9833

Transform: Arcsin Square Root I-Tailed
Conc-% Mean N-Mean Mean Min ' Max CV% N t-Stat Critical MSD
CONTROL 0.9967 1 .0000 1 .4932 1 .4413 1 .5062 1 .943 5
ATO-735 0.6967 0.6990 0.9917 0.8523 1 .1071 11 .267 5
ATO-736 0.9733 0.9766 1 .4288 1 .2490 1 .5062 7.391 5
ATO-737 0.9567 0.9599 1 .3898 1 .1731 1.5062 9.230 5 1 .758 1 .860 0.1094
ATO-738 0.9933 0.9967 1 .4824 1 .3872 1.5062 3.590 5
ATO-739 0.9800 0.9833 1 .4327 1 .3872 1 .5062 3.436 5
ATO-758 0.9400 0.9431 1 .3442 1 .1731 1 .4413 8.675 5

Auxiliary Tests Statistic Critical Skew Kurt
Yhapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.81031 0.781 -1 .7436 ' 4.56452
F-Test indicates equal variances (p = 0.01) 19.5563 23.1539
Hypothesis Test (I -tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.02854 0.02871 0.02673 0.00865 0.11683 1

A-M --7a-7 vS. Ca-,,Jre_Q
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Acute Survival Test~-_9, ;er survival

Start Date : Test ID : TN-00-742 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date: Protocol : EPAA 91-EPA Acute Test Species: EF-Eisenia foetida
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
CONTROL 1 .0000 0 .9833 1 .0000 1 .0000 1 .0000
ATO-735 0.7833 0 .8000 0.6167 0.5667 0 .7167
ATO-736 0.9833 1 .0000 0.9833 1 .0000 0.9000
ATO-737 0.9667 0.9833 0.9833 0.8500 1 .0000
ATO-738 1 .0000 1 .0000 1 .0000 0.9667 1 .0000
ATO-739 0.9667 0.9667 0.9833 1 .0000 0.9833
ATO-758 0.9833 0.8500 0.9667 0.9167 0.9833

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min - Max CV% N Sum Critical
CONTROL 0.9967 1 .0000 1 .4932 1 .4413 1 .5062 1 .943 5
ATO-735 0 .6967 0.6990 0.9917 0.8523 1 .1071 11 .267 5
ATO-736 0.9733 0.9766 1 A288 1 .2490 1 .5062 7.391 5
ATO-737 0.9567 0.9599 1 .3898 1 .1731 1 .5062 9.230 5
ATO-738 0.9933 0.9967 1 .4824 1 .3872 1 .5062 3 .590 5 27.00 19.00
ATO-739 0.9800 0.9833 1 .4327 1.3872 1 .5062 3 .436 5
ATO-758 0.9400 0.9431 1 .3442 1 .1731 1 .4413 8.675 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p - 0.01) 0.63829 0.781 -1 .9786 3.09361
F-Test indicates equal variances (p = 0.27) 3.36609 23.1539
Hypothesis Test (1 -tail, 0.05)
Wilcoxon Two-Sample Test indicates no significant differences

=7

\J .S- C"Y*,T-0,
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Acute Survival Test-Vrilf-Survival

Start Date : Test ID : TN-00-742 Sample ID :
End Date : Lab ID : Sample Type :
Sample Date : Protocol : EPAA 91-EPA Acute Test Species: EF-Eisenia foetida
Comments : IT CORPORATION

Conc-% 1 2 3 4 5
CONTROL 1 .0000 0 .9833 1 .0000 1 .0000 1 .0000
ATO-735 0.7833 0.8000 0.6167 0.5667 0.7167
ATO-736 0.9833 1 .0000 0.9833 1 .0000 0.9ooo
ATO-737 0.9667 0.9833 0.9833 0.8500 1 .0000
ATO-738 1 .0000 1 .0000 1 .0000 0.9667 1 .0000
ATO-739 0.9667 0.9667 0.9833 1 .0000 0.9833
ATO-758 0.9833 0 .8500 0.9667 0.9167 0.9833

Transform: Arcsin Square Root I-Tailed
Conc-% Mean N-Mean Mean Min - Max CV% N t-Stat Critical MSD
CONTROL 0.9967 1 .0000 1 .4932 1 .4413 1 .5062 1 .943 5
ATO-735 0.6967 0.6990 0.9917 0.8523 1.1071 11 .267 5
ATO-736 0.9733 0.9766 1 .4288 1 .2490 1.5062 7.391 5
ATO-737 0.9567 0.9599 1 .3898 1 .1731 1 .5062 9.230 5
ATO-738 0.9933 0.9967 1 .4824 1 .3872 1 .5062 3.590 5
*ATO-739 0.9800 0.9833 1 .4327 1 .3872 1 .5062 3.436 5 2.371 1 .860 0.0475
ATO-758 0.9400 0.9431 1 .3442 1 .1731 1 .4413 8.675 5

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.83504 0.781 0 .20176 0.34396
F-Test indicates equal variances (p = 0 .33) 2.87976 23.1539

Test (1 -tail, 0 MSDu MSDp MSB MSE
Homoscedastic t Test indicates significant differences 956 0.00962 0.00917 0.00163 0.0452 1, B

Am-la9 vz- C~a~
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rvival

Start Date : Test ID : TN-00-742 '-Sarnple ID:
End Date : Lab ID : Sample Type :
Sample Date: Protocol : EPAA 91 -EPA Acute Test Species: EF-Eisenia foetida
.comments: IT CORPORATION

Conc-% 1 2 3 4 5
CONTROL 1 .0000 0.9833 1 .0000 1 .oooo 1 .0000
ATO-735 0.7833 0.8000 0.6167 0.5667 0.7167
ATO-736 0 .9833 1 .0000 0.9833 1 .0000 0.9000
ATO-737 0 .9667 0.9833 0.9833 0 .8500 1 .0000
ATO-738 1 .0000 1 .0000 1.0000 0 .9667 1 .0000
ATO-739 0 .9667 0.9667 0.9833 1 .0000 0.9833
ATO-758 0.9833 0.8500 0.9667 0.9167 0.9833

Transform : Aresin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
CONTROL 0.9967 1 .0000 1 .4932 1 .4413 1.5062 1 .943 5

ATO-735 0.6967 0.6990 0.9917 0.8523 1 .1071 11 .267 5
ATO-736 0.9733 0.9766 1 .4288 1 .2490 1 .5062 7.391 5
ATO-737 0.9567 0 .9599 1 .3898 1 .1731 1 .5062 9 .230 5
ATO-738 0.9933 0 .9967 1 .4824 1 .3872 1 .5062 3.590 5
ATO-739 0.9800 0.9833 1 .4327 1 .3872 1 .5062 3.436 5
*ATO-758 0.9400 0.9431 1 .3442 1 .1731 1 .4413 8.675 5 2.774 1 .860 0.0999

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.90039 0.781 -0.95 1 .30588
F-Test indicates equal variances (p = 0.02) 16.1564 23.1539
Hypothesis Test (1 -tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates significant differences 0.02517 0.02532 0.05554 0.00722 0.02416 1 .8

A-+.SNl I V -7578- ~js_ coy+~-Q
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ATTACHMENT VI

Lumbriculus variegatus Bioaccumulation Testing
Data Sheets



TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

Project Number : !2DC)0,--~, 10 TEST ORGANISM Beginning Date : Time : I
f 5v0

Ending Date : Time:Client : ~,-Vt~~ Common Name : i

OC Test Number : Scientific Name: U
TARGET VALUES Temp : :tl -- -C pH: 6 .0 - 9 .0

A-M-

A-M-

All)-

AID-

All-

DO: mg/L Salinity : P13t

emperature (*C1 pH Diss Ived Oxygen (mg/Ll

Test
Conc Rep

0 \1 2 3 .4 5 6/ . 0 1
K

2
I -

3 4 5 0 2 3 4 5
I

0 1
N

2
I

3 4 5 6
-

-7q b 71

7z-L-L AV~~-

20 Lq) . 411 - RioMeter NumberTimeInitials Ito

10, 1+- wv,

ATS-T 13
03/01100



TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : I TEST ORGANISM Beginning Date : Time :

Client : Common Name : n~ "%z (-,Aat)k Ending Date : 190kU Time : 66

tj
- -

OC Test Number : ::60, Scientific Name: kkMbr40J1"J 46TI-1
WIVJ

TARGET VALUES Temp : P-12t I 0C pH: 6.0 - 9 .0 DO : mg/L Salinity : ppt

Temperature ("Cl pH Dissolved Oxygen Jmg/LJ
onductivity (,puS/c

Test
Colic Rel) 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 1 4 1 5 6 7

/I I .
L tYvl'yC~( ~2-q AE 9a&i F. sa 7,-R- ,go 0- 7.3 77 Z,, 77: 156-7- -73 a, IIq1-

C -Z" F. 0 -L-2 3 b 14-- 4,1 T-5 7,1 1 F.6 1,7.Y 1, 10 9e 110

-Z .? ell n -jA.- 1V 7-1 7, 7 -v loqLl VY7 11I Ma 1165 11

V40 41149 )3. 3os 6Q-1

16L4

_32ea 1.1 : qzj L~q 1
D2.1 Q0136 A7-1 &5 165, 033 -7jd W-0 0~k- 1

71 7,6 75 74 ;cq irm iaU2 917 INI PLUV3
Meter Number

ime 16?-
14

I

35ZJ f3C
r,1q
1qK

!kO

LSID 24-
56A- " 1 1~J ab, IVI-1 LS L P I I ,

dkTS-T 1 4



TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : 000----)L,) 0 TEST ORGANISM Beginning Date : 0 Time : 6(9- 0

Client : Common Name: 0 c>-,, eAak~m Ending Date : /0D Ti me : -13Z

QC Test Number : !~M Lso-~7 Scientific Name :

TARGET VALUES Temp : a2)t I 'C pH : 6.0- 9 .0 DO : >, ;1,6 mg/L Salinity : - PPt

Temperature CC) pH Dissolved Oxygen Img/L) (FRI)

Test
Conc Rep

8 9 10 11 12 13 14 8 9 10 11 12 13 14 8 9 10 11 12 13 14 8 9 10 11 12 13 14

AV 7,V6 ~Z qf L' 22 ?X~ dd 3 Tjj~ 3A 5 6, 7.1 16 7.-1 1 1 173 1 \i,5~ 1-21,7 915 Ila= - - _

A 2 ' AN %n 7.9 L17 1 V~ rm ws; 115771 2~ t - - -

AM

I

t S .9 . 1 6.7 9-j; -4%7x],~ 7,7 1-1 1 11~y _ICK a&3 _11lip, /163

1.5 IM kJog, .1-LE lz~ 11 qC Not

- 3 )071 IL~10~ y-73 11br,1

Pta, 4LP,-
Meter Number

Time

b I e I A

zt

6 1

10

C---1103
1>

1Y/03
"36% 0-1ATV~W

Y14

"
0/w yfcw

1 JI93 q!;( 3
?A A

\ 1
wInitials Odt o ru), V51 01 1

ATS-T16
03101/00



TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : -?0003) 0 TEST ORGANISM Beginning Date : 11 - Time: I "(JO

Client : I -T- Common Name: t5) %",5h dllo~ Ending Date : Time : 1,3~z
V

yexi,
I

QC Test Number : Scientific Name : / iAMb(,' S

TARGET VALUES Temp: ~3t I 'C" pH : 6.0-9.0 DO : ~? mg/L Salinity : - PPt

Temperature ('C) pH Dissolved Oxygen (mg/L) Salinity 1ppil

Test
Conc Rep 15 16 17 18 19 20 21 .15 16 17 18 19 20 21 15 16 17 18 19 26 21 15 16 17 18 19 20 21

)21 DO) 11 ~49,0 L-91' I -cu' -oqQ, NE (0 69, ia 12tic 1141 L?R

.A 91-5 DU -I-S S,9\ 11 1,174 .1-274 120 a-Al
Zq

D&101 ) 1 12

D2 t 14 9`-k 1) '7
]a 10

IqJ 115- 4.1 11.1 0al, 9 1;,D C\ 1A3 IA . )69 19M 1111 101--

Aab- 5?.)- 7,MT4 V (31AIT"I U J'8~ lis 1A 1,41 79 1240 )114 03 log

A-TD- -N9 a22 z0, X-3 14 12," Q IV 1-1,1c 10'51 06 to

Meter Number
C YWA %02' 90 bl, 1114 Ald 61 qP s&

Time D-P M
P

3~ Irx 1~3d 130K ]
-1tials
2~~

L6 n . , "~:~ >



. .CI'TY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number : 0 TEST ORGANISM Beginning Date: _///T/6rO Time :

Client : Common Name : Ending Date : Time :

QC Test Number : 0D Scientific Name : z

TARGET VALUES Temp: 0C pH : 6 .0 - 9 .0 DO : mg/L Salinity : ppt

Temperature ('C) pH Dissolved Oxygen (mg/L)

1
Test
Conc Rep

22 23 24 251 26 27 28 22 23 241 25 26 27 28 22 23 24 25 26 27 28 22 23 24 25 26 27
I

28
1

-W V &o u? (*,6 ' 9,0 Ix.-) - 3713".3

A-FQ- ~L, I PRO1 2.1 9, T.-:7, Jq 10 1 tic 01 125 1-2A A

0 -1 1.4 1 .9f.3 L5q,'5 9,0 1,1 1cq7 1137 10%19) DSI 1AA 123J
.

W-7 An% U13A ~Jq 6? 10 O~ IZ44

1Z

03W,0\ )r7,

HOD 9A

1 131 1:6 to7c wc /OMAL4111 I(q

Meter Number

Time

Initials

R17

l/

1 -71

iiq5
q5

'yj03
)A/7
i
0
m

1AAVIV lu
rr,,

m "o I rP
51o

Z

611 1 1
015 L I G10

Ali 1112;
1 IN OF167 .-



SEDIMENT TOXICITY TEST SET-UP BENCH SHEET

Project Number: -ZD002>10
Client :

QC Test Number: _r6'CA'),-7J-(,57

TEST ORGANISM INFORMATION

Common Name: n 9~0CA &_eAq_ Adults Isolated (Time, Date) :
Scientific Name : L&Lw'(qy't'0;Jt(S

yew*10
Neonates Pulled (Time, Date) :

Lot Number: Acclimation : 4c;ZIAr's Age :
0CSource : Culture Water&o ) : _.? .

ppt

TEST- INITIATION
Date Time Initials Activity
\ (045-

K^
A/P-1 Sediment'Added to Chambers

11 -3 C~F/000) 6 Overlying Water Added to Chambers

15yo CVIIlkl Organisms Transferred

TEST-.'SET-UP-

Sample Number(s) : 87M--N6it 24Ll 2L-7, !Lrd . 24L3
Overyling Water Number: \Ief~j 4arA L')apb_; hmil 0-f-SS)

Treatment Volume Test Sediment

cvv~~~ 1 . 1 L_

A-m --7q!~
A-M- ~74 ~
A-M - '7z-i -7

A-M- ~71-f e

Volume Overiving Water

I L_

ATS-T28
03/01100
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EM TOXICOLOGY LABORATORY BENCH SHEET -
RENEWAL RECORD

Project Number: -?oOO3)0

Client: )-1-

QC Test Number:

Day Date Time Initials

0 AM ivo
PM
AM

bJ LID PM rD)
2 AM

PM 4515
3 AM e1 7zlrl

PM I &(

4 AM L193o
PM '~~ 30

5 AM Calm
PM Z~~

6 AM ELI
PM

7 AM
1119/0(0 PM

8- AM
1(1(6)1o0 PM 15 6r-0

9
.

AM e
PM JJ &0

10 Am UD

PM 1 -~M I

ATS-T33
03/01100



TOXICOLOGY LABORATORY BENCH SHEET -
RENEWAL RECORD

Project Number: -700oa/p
Client : noq~~~~
QC Test Number: -M -La~7~45-

Day Date Time Initials
AM
PM

-AM o,2~ (~(D 7-11 co PM 151D
AM3C)
PIVI 157(0 VVV
AM P&5V

I ZI Lplo PIVI
AM 0~m An
PM J(000 am
AM

on PM
AM bq
PM L6
Am fls~
PM 16D0
AM Yfv

/~u16D PM
Am
PM JCL-,~
AM Ae2

0 PM 17 A-4.1

ATS-T33
03101/00



TOXICOLOGY LABORATORY BENCH SHEET -
RENEWAL RECORD

Project Number: -7oocGi o
Client :

QC Test Number : L)Z)---74-(S-

Day Date Time Initials
AM 0130
PM

o
AM obo(D

o PM
AM

00 PM
AM
PM
AM

/Ix~ PM /IrL
AM 0?00

40~ PM I f-3 0 IA/V
M

AM
PM
AM V
PM A
AM
PM
A
10M

ATS-T33
03/01100



TOXICOLOGY LABORATORY BENCH SHEET

Project Number : 'ZDocG,
Client :

QC Test Number :

Date/Time/Initials Comments/Activity

L~D- ~ C9

&-0 /Z/CW-
a.1 +~ 1~ 5- vmj I L

A70- -1y5' 1 ~>b -:
L(CZ, ~ Z~,b :--

-1 L-(-7 k
e7 c(f A 06 AAS )tt,,

,q-70t - 9

1*10

-

-Z-f-A

_aaO /,&e

1i

ATS-T29
03/01/00
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FA
TOXICOLOGY LABORATORY BENCH SHEET

Project Number : -7DL)o&)o
Client : co~-

QC Test Number :

Date/Time/initials Comments/Activity

-tz-r 9eq Hzv-& OOL

L&*

K)0,4c.c~, -~ Eg,-70q 3
CV117),01~ , 3- Hc) = 1-55, qLf

K SOL(

(-C'

4-0q5l w

%
U

VOSDf I -;~- r, CP,
POJ+~s

Y"~YLl

C

ATS-T29
03/01/00



TOXICOLOGY LABORATORY BENCH SHEET

Project Number : -7000SIC)
Client :

QC Test Number :

Date/Time/lnitials Comments/Activity

Reserve composite aliquot of overlying water from each sediment for A/H/C .

Day Date Initials 6 Samples Taken (V)

Day 0

Day 7 cc) EV

Day 14

Day 21

Day 28

ATS-T29
03;0 1 /00
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STATISTICS FOR WATER QUALITY



STATISTICS FOR WATER QUALITY
QG Test : IN-UU-f4.') 11 (AIU-f4t))

Temperature
New Old New

22.7 22.8 8.2
2 22.9
3 22.5
4 22.7
5 23.0
6 22.2
7 22.6
8 22.4
9 22.2

10 22.1
11 22.0
12 22.2
13 22.2
14 22.3
15 22.6
16 22.1
17 22.0
18 21 .5
19 21.2
20

1
23 .1

21
22
23
24
25

22.1
23.0
23.4
21 .6
23 .1

Old
8.0
8.3
8.3
8.2
8.0
7.5
8.1
8.2
8.4
8

*
5

7.9
8.1
8.1
8 .2
8.4~
8.1
8.4
8.1
8.3
8.1
8.1
8.2
8.2
8.2
8.2
8.3
8.1
8.2

DO
New Old

7.2 7.3
7.5
7 .11
7.6
8 .0
7.5
7.3
7.5
6.9
8.2
7 .7
7.4
7.8
7.7
8 .0
6.9
7.8
8.2
7.9
7.7
7.6
7 .4
7 .5
7.6
7.9
8.2
8 .0
7 .5

Conductivity/Salinity
New Old
1239.0 1098 .0

1301 .0
911 .0
1160 .0
1178 .C
I 190.C
1161 .C
1150.C
1178 .(
11071
1288 .(
1267 .(
1173 .(
1160 .(
1275 .1
1260 .1
1234 .1
1243 .1
1134 .1
1090 .1
1123.
1167.
1120.
1092 .
1255 .
1229 .
1281 .
1182 .

29
30
31

34
35

41
42
43

47
48

N 1 28 1 28 1 28 1 .0 28.0
Min. 22.7 21 .2 8.2 7.5 7.2 6.9 1239.0 911 .0

1

Max. 22.7 23.6 8.2 8.5 7.2 8.2 1239.0 1301.0

0

Mean 22.7 22.5 8.2 8.2 7.2 7.6 1239.0 1178.8

B
,S .D . #DIVIO! 0.57 #DIV/O! 0.19 ~ #DIV/O! 0.35 #DIV/O! 83 .

N 29 29 29 29.0 :
Min. 21 .2 7.5 6.9 911.0
Max. 23 .6 8.5 8 .2 1301 .0
Mean 22 .5 8.2 7.6 1180.9
S.D . 0.56 0.19 0.36 ' 82.3



STATISTICS FORWATER QUALITY
OC Test : TN-00-745 IT (ATO-746)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 22.6 22.8 8.1 8 .1 7.1 7.7 1229.0 1094.0
2 22.6 8.3 8.0 1247.0
3 22.7 8.3 7.2 917.0
4 22.7 8.1 7.8 1106.0
5 22.7 8.0 8 .0 1165.0
6 22 .4 8.4 7.9 1176.0
7 22 .7 8 .1 7.7 1062.0
8 22.5 8.3 7.9 1170.0
9 22.3 8.4 6.8 1177.0!

10 22.1 8.5 8.1 1103 .0
11 22.1 8.1 8.0 1281 .0
12 22.2 8.2 7.7 1257.0
13 21 .8 8.1 8.0 1187.0
14 22.5 8.1 7.8 1163.0
15 22.0 8.3 8.1 1243.0
16 22.0 8.4 8.1 1266.0
17 22 .7 8.4 7.9 1202.0
18 21 .4 8.2 8.2 1229 .

019 21.4 8.3 8.0 1131 .0
20 23.0 8.0 4.9 1137.0
21 22.6 B.0 6.3 1082.0
2-2 2-2.5 8.2 7.9 1091 .0
23 2-2.2 8.4 8.3 1137.0
24 23.0 8.3 7.8 1094.0
25 23.1 8 .1 7.5 1250.0
26 22.1 8.4 8.5 1257.0
27 23.4 8.1 8.0 1294 .0
28 23.1 8.4 7.7 1230.0
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

11
48

N 1 28 1 28 1 28 1 .0 28.0
Min. 22.6 21 .4 8.1 8.0 7.1 4.9 1229.0 917.0
Max. 22.6 23.4 8.1 8.5 7.1 8.5 1229.0 1294.0
Mean 22.6 22.5 8.1 8.2 7.1 7.8 1229.0 1169.6
S.D . #DIV/0! 0.49 #DIV/O! 0.15 #DIV10! 0.66 #DIV10! 84.3

N 29 29 29 29.0
Min. 21 .4 8.0 4.9
Max. 23.4 8.5 8.5 1 94.0
,Mean 22 .5 8.2 7.8 1171 .6

_L!~.D- 0.481 0.1 51 0.69_ 83.5

1/17/2001 9:55 AM



STATISTICS FOR WATER QUALITY
QC Test: TN-00-745 rr (ATO-747)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 22.7 22.6 8 .1 8.1 7.0 7 .8 1231 .0 1127.0
2 22 .7 8.3 7.9 1243.0
3 22.9 8.3 7.1 915.0
4 22.5 8.1 7.7 1087 .0
5 23.3 8.1 8 .0 1161 .0
6 22.3 8.3 8.4 1170.0
7 22.7 8.2 7.7 1092.0
8 23.2 8.3 7.8 1151 .0
9 23.0 8.4 6.7 1168.0

10 2-2.5 8.5 8.3 1089.0
11 22.2 8.1 7.8 1262.0
12 22.2 8.2 7.7 1263.0
13 22.2 8.1 7.8 1189 .0
14 23.0 8.2 7.7 1163.0
15 22.5 8.4 8.1 1243.0
16 22.3 8.4 8.2 1259.0
17 22.4 8.5 8.2 1209.0
18 22.1 8.2 8.0 1204.0
19 21 .8 8.3 8.1 1121 .0
20 23 .2 8.2 7.6 1075.0
21 22.9 8.1 8.4 1066.0
2-2 22.8 8.2 8.2 1094.0
23 22.2 8.4 8.2 1123.0
24 23.3 8.4 7.8 1082.0
25 23.7 8.3 7.8 1248.0
26 22.5 8.4 8.5 1231 .0
27 23 .2 8.2 8.0 1301.0
28 24.0 8.3 7.5 1173.0
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

1
48

N 1 28 1 28 28 1 .0 28.0
Min. 22.7 21.8 8.1 8.1 7.0 6.7 1231 .0 915.0
Max. 22.7 24.0 8.1 8.5 7.0 8.5 1231 .0 1301 .0
Mean 22.7 22.7 8.1 8.3 7.0 7.9 1231 .0 1161 .0
S.D . #DIV/O! 0.52 #DIV/O! 0.12 #DIV/O! 0.39 #DIV/O! 83.5

N 29 29 29 29.0
Min. 21 .8 8.1 6.7 915.0
Max. 24.0 8.5

1

8.5 1301 .0

]
Mean 22.7 8.3 7.9 1163.4

4S.D . 0.5 11 0.13 0.4 11 83 .0

1/1712001 10:00AM



STATISTICS FOR WATER QUALITY
QC Test : TN-00-745 IT (ATO-748)

Temperature pH DO Conductivity/Salinity
New Old New Old New Old New Old

1 22.8 22.4 8.1 7.9 7.1 7.4 1237 .0 1155.0

1

2 22.8 8.3 8.0 1233.0

3

3 22.7 8.3 7.1 904.0
4 22.7 8.0 7.4 1088.0
5 22.7 8.0 7.6 1156.0
6 22 .6 8.2 7.7 1190.0
7 22.4 8.2 8.5 1098.0
8 23.0 8.1 7.5 1160.

~
9 22.9 8.3 6.5 1138.0
10 22.3 8.3 7.8 1102.0
11 2-2.3 8.0 7.5 1255.0
12 22.2 8.2 7.6 1266.0
13 22.3 8.1 7.8 1190.0
14 22.6 8 .1 7.5

1 160-01115 22.1 8.2 7.4 1240.0
16 22.0 8.1 7.3 1278.0
17 22.1 8.4 8.3 1200.0
18 21 .9 8.1 7.8 1211.0
19 21 .7 8.2 7.8 1114.0
20 2-2.6 8.1 7.4 1083 .

01

21 22.9 8.2 7.9 1059.0
22 22.7 8.3 8.2 1100.0
23 2-2.5 8.2 7.7 1122.0
24 22.8 8 .3 7.7 1084 .

025 23.3 8.2 7.3 1245.0
26 21 .5 8.2 8.3 1228.0
27 23.3 8.2 8.2 1294.0
28 23.7 8.2 8.2 1205 .
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

N 28 1 28 1 28 1 .0 28.0

Min. 22.8 21 .5 8.1 7.9 7.1 6.5 1237.0 904.

Max. 22.8 23.7 8.1 8.4 7.1 8 .5 1237.0 1294 .

Mean 22.8 22.5 8.1 8.2 7.1 7.7 1237.0 1162.8
S.D . #DIV/01 0.49 #DIV/O! 0.11 #DIV10! 0.43 #DIV10! 84.1

N 29 29 29 29.0
Min. 21 .5 7.9 6.5 904.

Max. 23.7 8.4 8.5 1
Mean 22.5 8.2 7.7 1165 .
S.D . 0.481 0.11 _a-_43j__ 83.



1/17/2001 10:10AM

STATISTICS FOR WATERQUALITY



ATTACHMENT VII

Chain-of-Custody Records



INTERNATIONAL,11ric- L .. .... .

Projedt Name/No.
Sample Team Members

Profit Center
f14 kkProject Manage tn

Purchase Order NG. 6 flo

Cqu 1 15 UPLA 11 C 3 bu- 1 11&M
iI tril 10 14 8

Sample 14 Sample 15 Date/Time 16 Containerl 7 Sample 16 Pre- Requested Testing 20 Condition an 21 Dispos,al 22
Number Desci-iption/Typa Collected Type Volume servative Program Receipt Record No .

AD2006-Voo
ejwdo(~-

1020W-oo- SW tdkw P
11 is to -

(11(5
401-1
JU~L

-; gm,
. C, iC, Th)vc

14,&, 1.7

Ainoo 7 -coob
45000,1

PGow-oo--cA4-tAwP
`711900-

11 : 0
A'

AD 20 -moo _-tze
2AD 2z6q -coo n CL-3 0Oq w, ,b 162

A 1) 2010 -00f) 0
PeCU-66 -6w--W lqwP

Swota
470100 -

12.!q 0
(1064

IJ -11~
tJ(0,4_q

~,,,77 tppx

Special Instructions : 23 i;~IrA-aT- lne.541,s6 ioi~OAWO, apop rt--c-ole

Possible Ha4ard Identification : 24 Sample Disposal : 25
Non-hazardN Flammable UJ Skin Irritant i_-Jil Poison B (A Unknown FA Return to Client FJ Disposal by LabV Archive r(mos.)

Turnaroupd Time Required : 26
T

IC Level: 27
4 Ar 51 ~Normal Flush!J, L :J j;11 . citic [SpecifyLI 10 JJJ Project Sp (-n- - ht~

Relin uished by 28q1 Date : 1 . Received by 2 I Date:.
(Signature/Affiliation) Time : (Signature/Affiliation) W(P-Time: Li0
2 . Relinquished by Date: 2. Received by Date: !n

(Signature/Affiliation) Time : (Signeture/Affiliation) Time :

3 . Relinquished by Date : 3 . Received by Date :
(Signature/Affiliation) Time: (Sighature/Affiliation)

C6mments : 29

A RI A I %fa I on r% r-,ri, a % r . v%
a- 111 111ims" _r%&%KUr_0T AiND

CHAIN OF CUSTODY RECORD*

0, E li r7
efer" =i L) cuR -0hce o MeM No . A % .i t

Page 1 of
7Samples Shipment Date Bill

Lab Destination .L 5(k~117 E~J_lnbw "k
W

0Lab Contact' _W.0Jh_-Jk_C_LA_t10d_
D)
0
0

12Project Contact/Phone ji ff
0

Carrier/Waybill No. Z_T
W
3

D



SAMPLE CHECK-IN
FOR GENERAL TESTING

Client :

EA Accession Number : '_~7 - _70`1

Parameter

Temperature (0c)

Acceptable
Range

4

Measurement*

S

Date Time Initials-

Is ice present? ---

pH 6.0-9 .0

TRC (mg/L) <0 .01

Z- L
*11f outside acceptable range, contact project manager .

0THER PARAMETERS IF REQUIRED tSEE STUDY PLAN) :

Acceptable
Parameter Range Date Time Initials

Ammonia
(preserve aliquot)

ATS-Q25
03/01100



0

05
SAMPLE CHECK-IN

FOR GENERAL TESTING

Client :

EA Accession Number:_A~, --7 rL,

Parameter
Acceptable

Range Measurement* Date Time Initials

Temperature ('C) 4 q
1 -5-1

__1OA

Is ice present? ---

pH 6.0-9 .0

TRC (mg/L) < 0.01

*11f outside acceptable range, contact project manager .

0THER PARAMETERS IF REGUIRED (SEE STUDY PLAN) :

Acceptable
Parameter Range W) Date Time Initials

Ammonia
(preserve aliquot)

ATS-Q25
03/01/00



C,

05

Chent :

SAMPLE CHECK-IN
FOR GENERAL TESTING

EA Accession Number : _/ ( 10'

F
Acceptable

Parameter Range Measurement* Date Time Initials

Temperature ('C) :5 4 J Vw
Is ice present? ---

pH 6 .0-9 .0

TRC (mg/L) < 0.01
L

*11f outside acceptable range, contact project manager .

OTHER PARAMETERS IF REQUIRED tSEE STUDYPLAW

Acceptable
Parameter Range W) Date Time Initials

Ammonia
(preserve aliquot)

ATS-025
03/01100



SAMPLE CHECK-IN
FOR GENERAL TESTING

Client:

EA Accession Number : _10q 0_~ I ~;~

Parameter
Acceptable

Range Measurement* Date Time Initial

Temperature ('C) 4
vvJ

Is ice present?

pH 6.0-9 .0

TRC (mg/L) <0 .01
mJ/z

*If outside acceptable range, contact project manager .

OTHER PARAMETERS IF REQUIRED (SEE STUDYPLAW

Acceptable
]Parameter Range Date Time Initials

Ammonia
(preserve aliquot)

ATS-Q25
03/01100



Client

SAMPLE CHECK-IN
FOR GENERAL TESTING

EA Accession Number :

Parameter

Temperature ('C)

Acceptable
Range

~5 4

Measurement* Date I Time Initials

Is ice present? ---

pH 6.0-9 .0

TRC (mg/L) <0.01
L

*11f outside acceptable range, contact project manager .

OTHER PARAMETERS IF REQUIRED (SEE STUD Y PLAW

Acceptable
Parameter Range Date Time Initials

Ammonia
oni.7
rv

uot)(preserve aliq

ATS-Q25
03/01100



ANALYSIS REQUEST AND Reference Document No : 090014EA

IT CORPOR PTION CHAIN OF CUSTODY REA CORD Page 1 of 1
Afifember of ne 17'Corip

Project Number : 807053 Samples Shipment Date : 14 SEP 2000 Bill To : Accounts Receivable

Project Name : PLUM BROOKORDNANCE WKS abDestination : EA ENGINEERING
312 Directors Drive
Knoxville TN 37923

Sample Coordinator : Chis Freshour Lab Contact: Wayne McCulloch
Report To : Maureen McMyler

Turnaround Time : Project Contact: Maureen McMyler 312 Directors Drive

Carrier/Waybill No . : Fed Ex/822780516348 Knoxville TN 37923

Special Instructions : 36 HOUR TAT

Possible Hazard Indentification : !; Sample Disposal :
Non-hazard Flammable Skin irritant Poison B Unkno;wn : Return to Client Disposal by Lab Archive (mos .)

1 . Relinquished By---- bat 1 . Received By Date : 9WIUD
(Signature/Affillation) Time : Signature/Affiliation) Time :
2 . Relinquished :y Date : 2 . Received By Date :
(Signature/Aff illation) Time : (Signature/Affifiation) Time :

_rR6-liFq`6-is_Re_d By 3-- .'- R e- ce- _iv -e-d IB__ -y- Date :
(Signature/Affillation) Time : (Signature/Affiliation) Time :
Comments :

Sample
No Sample Name

:SVV0M-_AC2W6-WW

I

Sample Sample Ctr Requested Testing Condition On
Date Time Container Qty Preservative Program F11 CID Receipt

4 one except 66611& 4 C 6ii6ity-i-n giHiEe-I SEP70M_ -Iaw _G_aTRDPE_ 3'N WM& (Weber 1989)
~ -

1 N
1989)fld 4E -3 Nofid ekcepft 66614 SEP 2000 10!2ff 11 Ga P INI

.00 ~7x"et_6o~6_1_1_ 71C~i t Trf i_tESEP7WO 3 pdfi-& 64 c 6xici y in su ace w r (W&IJ& 1989)
I P- = ~

N I
-- -in _s iuTrfa5 ce er (WdU& 1989) Ine dix-d-e-pt Ed-61 l-o4 G-I rox161 1yy-3'REEP-M-1 0-9-.4(Y . J:17G-aFHDPE~--'--[ NJ

=EF20W:[

_ _
[3 VFni i6xCept Fo-offt-o-4 C__ ox-0cify-in sil-ri'5Z~e-Wa-Fef (Web-er 1989) N VZC441



A

SAMPLE CHECK-IN
FOR GENERAL TESTING

Client :

~'To - 7--) ''EA Accession Number : ,
I

F_ Acceptable
Parameter Range Measurement* Date Time Initials

[Temperature ('C) 4
0 2

Is ice present? ---
I 4e-

pH 6.0-9 .0 -
'71

TRC (mg/L) < 0.01

*If outside acceptable range, contact project manager.

0THER PARAMETERS IF RE(2UIRED (SEE STUD Y PLAW

Acceptable I

Parameter Range W) Date Time Initials

Ammonia
(preserve aliquot)

ATS-Q25
03/01/00



SAMPLE CHECK-IN
FOR GENERAL TESTING

Chent : TT
-~ -2 1--EA Accession Number : //~_,61 - I i, J

Parameter
Acceptable

Range Measurement* Date Time Initials

Temperature ('C) :5 4
15461~_; 720

L-4- 197

Is ice present? ---

pH 6.0-9.01

TRC Jmg/L) <0 .01

*Ii outside acceptable range, contact project manager .

OTHER PARAMETERS IF REQUIRED (SEE STUDYPLAW

Acceptable
I

I
Parameter Range W) Date Ti me Initials

Ammonia
(preserve aliquot)

ATS-025
03/01/00



IT CORPORATION
A Afemberor 71oc 17'Groiip

ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD

Project Number : 807053 Samples Shipment Date : 14 SEP 2000

Project Name : PLUM BROOK ORDNANCE WKS ab Destination : EA ENGINEERING

Sample Coordinator: Chis Freshour Lab Contact: Wayne McCulloch

Turnaround Time : Project Contact: Maureen McMyler

CarrierMaybill No . : Fed Ex/8227805116348

Special Instructions : 36 HOUR TAT

Possible Hazard Indentification :
Non-hazard Flammable Skin Irritant

1 . Relinquished By
(Signature/Affiliation)

2 . Relinquished ryv
(Signature/Affiliation)

8. Relinquished By
(Signature/Affiliation)

Comments :

Sample
No Sample Name

AM%
r
130VV-00-PRWP-SWG06-AC2006-0G00

~C2007 80W-D
.
0- PR VVP - S

.
WO

.
07-AC

.
2

.
007 .0

1
000

AC2008 BOW-00 PRV,/P-SMB-AC2008-0000

AC2009 80W- 00- PRV4P -SW
.
D09-AC2009-0000

rI
010rC2

.
rBOW-DO-PRV

.
VP-SW010-AC2010 .0000

.

.

Reference Document No- 090014EA

Page I of 1

Bill To : Accounts Receivable

312 Directors Drive

Knoxville TN 37923

Repoi t To . Maureen McMyler

312 Directors Drive
Knoxville TN 37923

ample Disposal-
Poison B 1 Unkno%A Return to Client Disposal by Lab Archive (mos .)

I/X
Datei 9/1"Al 1 1 . Received By Date : '11)(Voe .-,
Time:/6, (Signatufe/Af fi lialion) Time,

Date : 2. Received By Date :
Time : (Signature/Affiliation) Time~

Date : 13 . Received By Date~
Time : (Signature/Aff illation) Time :

Sample Sample
Date Time Container

14 SEP 2000 10:50 11 G51 HDPE

14 SEP 20M 10:20 11 G5I HDPE

10:00 11 G51 HDPE14 SEP 20M

14 SEP 20M 09-40 11 Gal HDPE

14 SEP 2000 09:18 11 G61 HDPE

Ctr
City Preservative

3 No66 except cool(o 4 C
3 None ex660t 6661 to 4 C
3 None except cool (6 4 C
3 Pone except cool to 4 C
1 1f4 o66 e:. x ic6--0 166- 6 1 t 6 4- C

Requested Testing Condition On
Program Fil CID Receipt

FbAcity ih suifac6 %kater (Weber 1989) N
oxicily ifi ~uffaoe %Aiater (We ber 1989) N

T16xidiy' in' §urface water (Weber 1989) JNj ><I
6x'1'cfiy'1n1'~udacci water (Weber 1980). . .. I. .. .. .... . . . . .. . I . . . . . . .' - . I ~<';

IT
oii~ it~ ih §urfac~ Wateir (Web 1989)



SAMPLE CHECK-IN
FOR GENERAL TESTING

Client : _Z>< "~ I

EA Accession Number : A 7-6- ~z 2

Parameter
Acceptable

Range Measurement* Date Time Initials

Temperature ('C) 4 q116
Is ice present? ---

pH 6.0-9 .0

TRC (mg/L) < 0.01

*If outside acceptable range, contact project manager .

OTHER PARAMETERS IF REQUIRED (SEE STUDYPLAW

Acceptable
Parameter Range (V) Date Time Initials

Ammonia
(preserve aliquot)

A7S-025
03/01100



SAMPLE CHECK-IN
FOR GENERAL TESTING

Client : ) t

EA Accession Number : A

Parameter

Temperature ('C)

Acceptable
Range

s4

Measurement*

21

Date Time Initials

Is ice present?
qb

pH 6.0-9 .0

TRC (mg/L) < 0.01

L

*11f outside acceptable range, contact project manager .

0THER PARAMETERS IF REQUIRED (SEE STUDY PLAW

Acceptable
Parameter Range (V) Date Time Initials

Ammonia
(preserve aliquot)

ATS-025
03/01100



SAMPLE CHECK-IN
FOR GENERAL TESTING

Client : 7~

EA Accession Number : iV - ~5()

Parameter
Acceptable

Range Measurement* Date Time Linitials

Temperature ('C) 4

Is ice present? ---

pH 6.0-9 .0

TRC (mg/U <0 .01
NA

*If outside acceptable range, contact project manager .

0THER PARAMETERS IFREGUIRED (SEE STUDY PLAW

Acceptable
Parameter Range W) Date Time Initials

Ammonia
(preserve aliquot)

ATS-025
03/01100



IT CORPORATION
A Member of'llse ITGmip

Project Number : 807053

ANALYSIS RE, QUEST AND
CHAIN OF CUSTODY RECORD

Samples Shipment Date : 15 SEP 2000

Project Name: PLUM BROOK ORDNANCE WKS ab Destination: EA ENGINEERING

Sample Coordinator: Chis Freshour Lab Contact: Wayne McCulloch

Turnaround Time : Project Contact: Maureen McMyler

CarrierNVaybill No . : Fed Ex/8217 4420 6918

Special Instructions :

Possible Hazard Indentification :
Non-hazard Flammable 1 Skin Irritant

1 . Relinquishe
(Signature/Affiliation)

2 . Relinquishe By
(Signature/Affiliation)

3. Relinquished By
(Signature/Affifiation)

Comments :

Poison B Unknown 1 . V

Date : ql,l
Time: /e /,

Date :
Time:
Date :
Time:

Sample Disposal :

Reference Document No : 09001500EA2
Page 1 of 1

Bill To : Accounts Receivable
312 Directors Drive
Knoxville

Report TO : Maureen McMyler
312 Directors Drive
Knoxville

Return to Client Disposal by Lab Archive

1 . Received By
(Signature/Affiliation)

2 . Received By
(Signature/Affiliation)

3 . Received By
(Signature/Affiliation)

Sample Sample Sample C(r Requested Testing
No Sample Name Date Time Container City Preservative Program

.AD'006 PBOW-00-WRVI/P - SDO06-AD 1006-0000
of

13 SEP2000 1 18 :35 Gal BKT Non6 except c66116 4 C oxicity in sediment (USEPA 2000)

DOW 14 SEP 2000 09:40 Gal BKT one except 6661 to 4 C [Toxicity in sediment (USEPA 2000)

P1008 [30W-00-V4RVV0-Sd605-Abjow0D00 141 SEP 2000 12:40 0 6_1 -0 KT I :None except coot to" 4 C
'

roxicity in sedim6nt (USEPA 2000)

rD1009 13ow bo-WAWp_~UDtF9:A6i6d9-66w 13 SEP 200a 18:29 G51 BKT
'

pt c6bl 6 4 CPone ekc6

-

F6xicity in sedimdrit (USEPA 2000)
- ' '- " ; ..

D 010 vjP -Awbmix=00W-00-WR --sbdio 19;0 a BKT13 S E P 20 00 oiie 6xi~6pt 66 of to 4C ent (USEPA 2000)ox ici I y i n sedi rn

TN 37923

TN 37923

(mos .)

Date :

Time:

Date :
I ime :
Date :
Time-

Condition On
Fil CID Receipt

N An --7q
N I fm -7(-/ 1
IN,

I N
1W

I A M~-Ncf

q

.4



IT CORPORATION
A Memberof 77je r1'Grrwp

Project Number: 807053

ANALYSIS REQUEST AND Reference Document No: 090015-EA
CHAIN OF CUSTODY RECORD Page 1 of 2

Samples Shipment Date: 15 SEP 2000 Bill To: Accounts Receivable
312 Directors Drive

Knoxville TN 37923
Project Name : PLUM BROOK ORDNANCE WKS ab Destination: EA ENGINEERING

Sample Coordinator: Chis Freshour Lab Contact: Wayne McCulloch

Turnaround Time : Project Contact: Maureen McMyler
Report To : Maureen mcmyler

312 Directors Drive
CarrierNVaybill No.: Fed Ex/821744206930 Knoxville

Special Instructions :

Possible Hazard Indentification : Sample Disposal :
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(Signature/Affiliation) Time: (Signature/Affiliation)
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ANALYSIS "QUEST AND Reference Document No: 090018-EA

CHAIN OF CUSTODY RE, CO" Page 1 of 1

Project Number : 807053 Samples Shipment Date : 18 SEP 2000

Project Name: PLUM BROOK ORDNANCE WKS ab Destination: EA ENGINEERING

Sample Coordinator: Chis Freshour Lab Contact: Wayne McCulloch

Turnaround Time : Project Contact: Maureen McMyler

Carrier/Waybill No. : Fed Ex/8217 4420 6907

Special Instructions : 2 WEEK TAT

Possible Hazard Indentification :
Non-hazardE] FlammableE] Skin Irritant EJ
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ATTACHMENT VIII

Report Quality Assurance Record



REPORT QUALITY ASSURANCE RECORD

Client : cor EA Report Number : 362>

Project Numbe --7 ooo-z:), i c) tommr : Type Analysis :
P. r~'.rr)V14-P-P

Author : Test Organisms : 0~' 6&Ab1a

REPORT CHECKLIST

QA/QC ITEM REVIEWER DATE

4k-42i:lLe - (11-7107
U

(11-7101
C t I

Samples collected, transported, and received
according to study plan requirements .

2 . Samples prepared and processed according
to study plan requirements .

3 . Data collected using calibrated equipment.

4. Calculations checked :

- Hand calculations checked 4z

- Documented and verified statistical
procedure used . 1 1'7 /of

5 . Data input/statistical analyses complete and
correct.

6 . Reported results and facts checked against
original sources . 'Ar/

7 . Data presented in figures and tables correct
and in agreement with text.

B . Results reviewed for compliance with study
011plan requirements.

AUTHOR DATE

9 . Commentary reviewed and resolved . Xk~~~A 7-1 t) z
10 . All study plan and quality assurance/control requirements have been m and the report is

approved :

PROJECt MANA,15-EX, DATE

DA(TE
QUALITY CONTROL OFFICER

SEATIOR TECHNICAL REVIEWER DATE

ATS-Q8
03101/00



APPENDIX F

SITE-SPECIFIC BIOACCUMULATION FACTOR CALCULATION
DETAILS

KNTBOVARed Water\BERA\Draft Report\10/1 9/0](1 :43 PM)



Table F- I

Calculation of Bioconcentration Factors for
Bioaccumulation of PAH Constituents in Earthworm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 1 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

Naphthalene ND 98 NA ND 49 NA NA
ND 84 NA ND 51 NA NA
ND 92 NA ND 51 NA NA
ND 90 NA ND 51 NA NA
ND 80 NA ND 53 NA NA

Final Average Bioconcentration Factor NA

Acenaphthylene 740 B 49 ND 49 24.5 2.0
240 B 42 ND 51 25.5 1 .6
370 B 46 ND 51 25.5 1 .8
290 B 45 ND 51 25.5 1 .8
740 B 40 ND 53 26.5 1 .5

Final Average Bioconcentration Factor 1 .7

Acenaphthene ND 200 NA ND 99 NA NA
380 B 85 ND 100 50 1 .7
840 B 85 ND 100 50 1 .7
380 B 85 ND 100 50 1 .7
360 B 85 ND 100 50 1 .7

Final Average Bioconcentration Factor 1.7

Fluorene 18 B 10 ND 9.9 4.95 2.0
19 B 8.5 6 1 6 1 .4
47 B 9 7.4 1 7.4 1 .2
37 B 9 6.9 1 6.9 1 .3
32 B 8 ND 10 5 1 .6

Final Average Bloconcentration Factor 1 .5

Phenanthrene 99 B 3.35 32 32 0.1
32 B 3.35 33 33 0.1
17 B 3.35 40 40 0 .1
16 B 3.35 40 40 0.1
48 B 3.35 32 32 0.1

Final Average Bloconcentration Factor 0.1

Anthracene ND 3.9 1 .95 3.6 3.6 0.54
ND 3.4 NA ND2 NA NA
ND 3.7 NA ND2 NA NA
ND 3.6 NA ND2 NA NA
ND 3.2 1 .6 1 1 J 1 1 1 .6

Final Average Bioconcentration Factor 1 .07

KN\PBO\MRed WateABERMTable 6-11 & F-1 1hru 17(Earthworm PAH WA(F-1))\10119/01(2 :59 PM)



Table F- I

Calculation of Bloconcentration Factors for
Bioaccumulation of PAH Constituents in Earthworm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 2 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

Fluoranthene ND 9.8 4.9 76 76 0.06
ND 8.4 4.2 17 17 0.25
ND 9.2 4.6 21 21 0.22
ND 9 4.5 13 13 0.35
ND 8 4 26 26

'
0.15

Final Average Bioco=ntration .Factor 0.21

Pyrene ND 20 10 55 55 0.18
ND 17 8.5 120 120 0.07
ND 18 9 15 15 0.60
ND 18 9 9 1 9 1 .nn
ND 16 8 20 20 0.40

Final Average Bioconcentration Factor 0.45

Benzo(a)anthracene ND 9.8 4.9 25 25 0.20
ND 8.4 4.2 49 1 49 0.09
ND 9.2 4.6 5.9 5.9 0.78
ND 9 4.5 3.6 1 3.6 1 .25
ND 8 4 6.6 6.6 0.61

Final Average Bioconcentration Factor 0.58

Chrysene ND 9.8 4.9 26 26 0.19
ND 8.4 4.2 6.7 6.7 0.63
ND 9.2 4.6 8.2 8.2 0.56
ND 9 4.5 4.7 1 4.7 0.96
ND 8 1 4 9.2 9.2 0.43

Final Average Bloconcentration Factor 0.55

Benzo(b)fluoranthene ND 3.9 1 .95 33 33 0.06
ND 3.4 1 .7 6 6 0.28
ND 3.7 1 .85 9.5 9.5 0.19
ND 3.6 1 .8 4.8 4.8 0.38
ND 3.2 1 .6 9.9 9.9 0.16

Final Average Bioconcentration Factor 0.21

Benzo(k)fluoranthene ND 3.9 1 .95 19 19 0.10
ND 3.4 1 .7 3.3 3.3 0.52
ND 3.7 1 .85 3.9 3.9 0.47
ND 3.6 1 .8 2.6 2.6 0.69
ND 3.2 1 .6 2.9 2.9 0.55

Final Average Bioconcentration Factor 0.47

KN\PBOWRed WateABERAUable 6-11 & F-1 thru 17(Earlhworm PAH WA(F-1))k10119/01(2 :59 PM)



Table F- I

Calculation of Bloconcentration Factors for
Bioaccumulation of PAH Constituents in Earthworm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 3 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

Benzo(a)pyrene ND 9.8 4.9 39 39 0.13
ND 8.4 4.2 7.4 7.4 0.57
ND 9.2 4.6 9.9 9.9 0.46
ND 9 4.5 5.5 5.5 0.82
ND 8 4 12 12 0.33

Final Average Bioconcentration Factor 0.46

Dibenz(a,h)anthracene ND 39 19.5 22 22 0.89
ND 34 NA ND 20 NA NA
ND 37 18.5 9.5 1 9.5 1 .95
ND 36 NA ND 20 NA NA
ND 32 NA ND 21 NA NA

Final Average Bioconcentration Factor 1 .42

Benzo(g,h,I)perylene ND 16 8 16 16 0.50
ND 13 NA ND 8 .2 NA NA
ND 15 NA ND 8.2 NA NA
ND 14 NA ND 8.2 NA NA
ND 13 NA ND 8.5 NA NA

Final Average Bioconcentration Factor 0.50

Indeno(1,2,3-cd)pyrene 8 B 4.9 29 29 0.17
ND 8.4 4.2 6.8 6.8 0.62
ND 9.2 4.6 8.3 8.3 0.55
ND 9 4.5 4.6 1 4.6 0 .98
4.4 B 4 8.6 8.6 0.47

Final Average Bioconcentration Factor 0.56

KNXPBOV%ARedWater\BERA\Table6-11 & F-1 thru 17(Earthworm PAHWA(F-1))\10/19/01(2:59 PM)



Table F- 2

Calculation of Bioconcentration Factors for Bioaccumulation of
PAH Constituents in Earthworm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 1 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

Naphthalene ND 98 NA ND 49 NA NA
ND 84 NA ND 51 NA NA
ND 92 NA ND 51 NA NA
ND 90 NA ND 51 NA NA
ND 80 NA ND 53 NA NA

Final Average Bioconcentration Factor NA

Acenaphthylene 740 B 370 ND 49 24.5 15.1
240 B 120 ND 51 25.5 4.7
370 B 185 ND 51 25.5 7.3
290 B 145 ND 51, 25.5 5.7
740 B 370 ND 53 26.5, 14.0

Final Average Bioconcentration F;ctor 9.3

Acenaphthene ND 200 NA ND 99 NA NA
380 B 190 ND 100 50 3.8
840 B 420 ND 100 50 8.4
380 B 190 ND 100 50 3.8
360 B 180 ND 100 50 3.6

Final Average Bioconcentration Factor 4.9

Fluorene 18 B 9 ND 9.9 4.95 1 .8
19 B 9 .5 6 1 6 1 .6
47 B 23.5 7.4 1 7.4 3.2
37 B 18.5 6.9 1 6.9 2.7
32 B 16 ND 10 5 3.2

Final Average Bioconcentration Factor 2.5

Phenanthrene 99 B 49.5 32 32 1 .5
32 B 16 33 33 0.5
17 B 8.5 40 40 0.2
16 B 8 40 40 0.2
48 B 24 32 32 0.8

Final Average Bioconcentration Factor 0.6

Anthracene ND 3.9 1 .95 3.6 3.6 0.54
ND 3.4 NA NID2 NA NA
ND 3.7 NA ND2 NA NA
ND 3.6 NA ND2 NA NA
ND 3.2 1 .6 1 1 1 1 .6

Final Average Bioconcentration Factor 1 .07

KNXPBOVV\Red Water\BERAXTab-6-12-F-2-18\Earthworm PAH WA(F-2)\10119/01\3 :00 PM



Table F- 2

Calculation of Bioconcentration Factors for Bioaccumulation of
PAH Constituents in Earthworm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 2 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

Fluoranthene ND 9.8 4.9 76 76 0.06
ND 8.4 4.2 17 17 0.25
ND 9.2 4.6 21 21 0.22
ND 9 4.5 13 13 0.35
ND 8 4 26 26 0.15

Final Average Bioconcentration Factor 0.21

Pyrene ND 20 10 55 55 0.18
ND 17 8.5 120 120 0.07
ND 18 9 15 15 0.60
ND 18 9 9 1 9 1 .00
ND 16 8 20 20 0.40

Final Average Bioconcentration Factor 0.45

Benzo(a)anthracene ND 9.8 4.9 25 25 0.20
ND 8.4 4.2 49 1 49 0.09
ND 9.2 4.6 5.9 5.9 0.78
ND9 4.5 3.6 1 3.6 1 .25
ND8 4 6.6 6.6 0.61

Final Average Bioconcentration Factor 0.58

Chrysene ND 9.8 4.9 26 26 0.19
ND 8.4 4.2 6.7 6.7 0.63
ND 9.2 4.6 8.2 8.2 0.56
ND9 4.5 4.7 1 4.7 0.96
NID8 4 9.2 9.2 0.43

Final Average Bioconcentration Factor 0.55

Benzo(b)fluoranthene ND 3.9 1 .95 33 33 0.06
ND 3.4 1 .7 6 6 0.28
ND 3.7 1 .85 9.5 9.5 0.19
ND 3.6 1 .8 4.8 4.8 0.38
ND 3.2 1 .6 1 9.9 1 9.9 1 0.16

Final Average Bioconcentration Factor 0.21

Benzo(k)fluoranthene ND 3.9 1 .95 19 19 0.10
ND 3.4 1 .7 3.3 3.3 0.52
ND 3.7 1 .85 3.9 3.9 0.47
ND 3.6 1 .8 2.6 2.6 0.69
ND 3.2 1 .6 1 2.9 1 2.9 1 0.55

Final Average Bioconcentration Factor 0.47

KNXPBOV\ARed WateABERAXTab-6-12-F-2-18\Earthworm PAH WA(F-2)\10/19/01k3:0G PM



Table F- 2

Calculation of Bioconcentration Factors for Bioaccumulation of
PAH Constituents in Earthworm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 3 of 3)

Constituent

Benzo(a)pyrene

Analytical
Result for
Earthworm
Tissue
ND 9.8

Earthworm
Tissue

Concentration
Utilized
4.9

Analytical
Result for

Soil
39

Soil
Concentration

Utilized
39

Calculated
Earthworm

Bioconcentration
Factor
0.13

ND 8.4 4.2 7.4 7.4 0.57
ND 9.2 4.6 9.9 9.9 0.46
ND9 4.5 5.5 5.5 0.82
ND8 4 12 12 0.33

Final Average Bloconcentration Factor 0.46

Dibenz(a,h)anthracene ND 39 19.5 22 22 0.89
ND 34 NA ND 20 NA NA
ND 37 18.5 9.5 1 9.5 1 .95
ND 36 NA ND 20 NA NA
ND 32 NA ND 21 NA NA

Final Average Bioconcentration Factor 1.42

Benzo(g,h,I)perylene ND 16 8 16 16 0.50
ND 13 NA ND 8.2 NA NA
ND 15 NA ND 8.2 NA NA
ND 14 NA ND 8.2 NA NA
ND 13 NA ND 8.5 NA NA

Final Average Bloconcentration Factor 0.50

Indeno(1,2,3-cd)pyrene 8 B 4 29 29 0.14
ND 8.4 4.2 6.8 6.8 0.62
ND 9.2 4.6 8.3 8.3 0.55
ND9 4.6 4.6 1 4.6 1 .00
4.4 B 2.2 1 8.6 1 8.6 1 0.26

Final Average Bioconcentration Factor 0.51

KN\PBOV%ARed Water\BEFZA\Tab-6-12-F-2-18\F=arthworm PAH WA(F-2)NIO/19/01XI00 PM



Table F- 3

Calculation of Bioconcentration Factors for
Bioaccumulation of Nitroaromatic Constituents in Earthworm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 1 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

HMX ND 480 NA ND 250 NA NA
ND 530 NA ND 250 NA NA
ND 500 NA ND 250 NA NA
ND 500 NA ND 250 NA NA
ND 480 NA ND 250 NA NA

Final Average Bioconcentration Factor NA

RDX ND 480 NA ND 100 NA NA
ND 530 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 480 NA ND 100 NA NA

Final Average Bioconcentration Factor NA

1,3,5-Trinitrobenzene ND 240 NA ND 100 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA

Final Average Bioconcentration Factor NA

1,3-Dinitrobenzene ND 240 NA ND 100 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA

Final Average Bloconcentration Factor NA

Nitrobenzene ND 240 NA ND 100 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA

Final Average Bioconcentration Factor NA

Tetryl ND 710 NA ND 200 NA NA
ND 790 NA ND 200 NA NA
ND 750 NA ND 200 NA NA
ND 750 NA ND 200 NA NA
ND 710 NA ND 200 NA NA

F Final Average Bioconcentration Factor NA

KNXPBOV~ARedWaterkBERA\Table6-11 & F-1 thru 17(Earthworm NAWA(F-3))\10/19/01(3 :05 PM)



Table F- 3

Calculation of Bioconcentration Factors for
Bioaccumulation of Nitroaromatic Constituents in Earthworm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page2 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bloconcentration
Factor

4-Amino-2,6-DNT ND 480 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

2-Amino-4,6-DNT ND 480 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

2,4,6-Trinitrotoluene ND 480 NA ND 100 NA NA
ND 530 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 480 NA ND 100 NA NA

Final Average Bloconcentration Factor NA

2,6-Dinitrotoluene ND 480 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

2,4-Dinitrotoluene ND 240 NA ND 100 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA

Final Average Bioconcentration Factor NA

2-Nitrotoluene ND 480 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bloconcentration Factor NA

KNkPB0VVRedWater\BERA\TabIe6-11 &F-I thru 17(EarthwormNAWA(F-3))\10/19/01(3:05PM)



Table F- 3

Calculation of Bioconcentration Factors for
Bioaccumulation of Nitroaromatic Constituents in Earthworm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 3 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

3-Nitrotoluene ND 480 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

4-Nitrotoluene ND 480 NA ND 500 NA NA
ND 530 NA ND 500 NA NA
Nb 500 NA ND 500 NA NA
ND 500 NA ND 500 NA NA
ND 480 NA ND 500 NA NA

Final Average Bioconcentration Factor NA

KN\PB0MRedWaterXBERA\TabIe 6-11 & F-1 thru 17(Earthworm NAWA(F-3))XIO/19/01(3:05 PM)



Table F- 4

Calculation of Bioconcentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Earthworm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 1 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

HMX ND 480 NA ND 250 NA NA
ND 530 NA ND 250 NA NA
ND 500 NA ND 250 NA NA
ND 500 NA ND 250 NA NA
ND 480 NA ND 250 NA NA

Final Average Bloconcentration Factor NA

RDX ND 480 NA ND 100 NA NA
ND 530 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 480 NA ND 100 NA NA

Final Average Bioconcentration Factor NA

1,3,5-Trinitrobenzene ND 240 NA ND 100 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA

Final Average Bioconcentration Factor NA

1,3-Dinitrobenzene ND 240 NA ND 100 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA

Final Average Bioconcentration Factor NA

Nitrobenzene ND 240 NA ND 100 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA

Final Average Bioconcentration Factor NA

Tetryl ND 710 NA ND 200 NA NA
ND 790 NA ND 200 NA NA
ND 750 NA ND 200 NA NA
ND 750 NA ND 200 NA NA
ND 710 NA ND 200 NA NA

r
Final Average Bioconcentration Factor NA

KN%PBOWRedWateABEFWTab-6-12-F-2-18NEarthworm NA WA(F-4)k10I19/01\3;06 PM



Table F- 4

Calculation of Bioconcentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Earthworm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 2 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

4-Amino-2,6-DNT ND 480 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bloconcentration Factor NA

2-Amino-4,6-DNT ND 480 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bloconcentration Factor NA

2,4,6-Trinitrotoluene ND 480 NA ND 100 NA NA
ND 530 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 480 NA ND 100 NA NA

Final Average Bloconcentration Factor NA

2,6-Dinitrotoluene ND 480 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

2,4-Dinitrotoluene ND 240 NA ND 100 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA

Final Average Bioconcentration Factor NA

2-Nitrotoluene ND 480 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

F- Final Average Bioconcentration Factor NA

KNXPBOMRed Water\BEFWTab-6-12-F-2-18\Earthworm NAWA(F-4)\10/19/01\3 :06 PM



Table F- 4

Calculation of Bioconcentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Earthworm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 3 of 3)

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Result for

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

3-Nitrotoluene ND 480 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bloconcentration Factor NA

4-Nitrotoluene ND 480 NA ND 500 NA NA
ND 530 NA ND 500 NA NA
ND 500 NA ND 500 NA NA
ND 500 NA ND 500 NA NA
ND 480 NA ND 500 NA NA

Final Average Bioconcentration Factor NA

KN\PBOMRed Water\BERA\Tab-6-12-F-2-18\Earthworm NAWA(F-4)klo/19/01\3:06 PM



Table F- 5

Calculation of Bioconcentration Factors for Bloaccumulation of
Nitroaromatic Constituents in Earthworm Tissue

Central Tendency
Pentolite Road

PBOW Sandusky, Ohio

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Resultfor

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

HMX ND 500 ~~NA ND 250 NA NA
Final Average Bioconcentration Factor NA

RDX ND 500 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

1,3,5-Trinitrobenzene ND 250 NA I ND 99 1 NA NA
Final Average Bloconcentration Factor NA

1,3-Dinitrobenzene ND 250 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

Nitrobenzene ND 250 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

Tetryl ND 750 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

4-Amino-2,6-DNT ND 500 NA I ND 200 1 NA NA
Final Average Bioconcentration Factor NA

2-Amino-4,6-DNT ND 500 NA I ND 200 r NA
Final Average Bioconcentration Factor NA

2,4,6-Trinitrotoluene ND 500 NA I ND 200 1 NA NA
Final Average Bioconcentration Factor NA

2,6-Dinitrotoluene ND 500 NA I ND 200 1 NA NA
Final Average Bioconcentration Factor

-

NA

2,4-Dinitrotoluene ND 250 T 1 25 1 1200 1 1200 0.10
Final Average Bioconcentration Factor

-

0.1

2-Nitrotoluene ND 500 7 NA I ND 200 1' NA NA
Final Average Bioconcentration Factor NA

-3-Nitrotoluene ND 500 NA ND 200 NA T NA
Final Average Bioconcentration Factor NA

4-Nitrotoluene ND 500 NA I ND 500 1 NA NA
Final Average Bioconcentration Factor NA

KNkPBO=Red WateABERMTable 6-11 & F-1 thru 17(Earthworin NA PR(F-5))\10/19/01(3 :07 PM)



Table F- 5

Calculation of Bioconcentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Earthworm Tissue

Central Tendency
Pentolite Road

PBOW Sandusky, Ohio

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

Analytical
Resuitfor

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

HMX ND 500 NA ND 250 NA NA
Final Average Bioconcentration Factor NA

RDX ND 500 NA ND 99 NA NA
Final Average Bioconcentration Factor NA

1,3,5-Trinitrobenzene ND 250 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

1,3-Dinitrobenzene ND 250 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

Nitrobenzene ND 250 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

Tetryl ND 750 NA I ND 99 1 NA ' NA
Final Average Bloconcentration Factor NA

4-Amino-2,6-DNT ND 500 NA I ND 200 1 NA NA
Final Average Bioconcentration Factor

-

NA

2-Amino-4,6-DNT ND 500 T NA ND 200 NA NA
Final Average Bloconcentration Factor NA

2,4,6-Trinitrotoluene ND 500 NA I ND 200 1 NA NA
Final Average Bioconcentration Factor

-

NA

2,6-Dinitrotoluene ND 500 7 NA I ND 200 1 NA NA
Final Average Bloconcentration Factor NA

2,4-Dinitrotoluene ND 250 125 1 1200 1 1200 0.10
Final Average Bloconcentration Factor 0.1

2-Nitrotoluene ND 500 NA ND 200 NA NA

-

Final Average Bioconcentration Factor

-

NA

3-Nitrotoluene ND 500 7 NA I ND 200 1 NA NT"
Final Average Bloconcentration Factor NA

4-Nitrotoluene ND 500 NA I ND 500 1 NA N
Final Average Bioconcentration Factor NA

KN\PBOMRed WaterkBERMTable 6-11 & F-I thru 17(Earthworm NA PR(F-5))\10/19/01(3 :13 PM)



Table F- 6

Calculation of Bloco ncentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Earthworm Tissue

Reasonable Maximum Exposure
Pentolite Road

PBOW Sandusky, Ohio

Constituent

Analytical
Result for
Earthworm
Tissue
(ug/kg)

Earthworm
Tissue

Concentration
Utilized

-

Analytical
Resuitfor

Soil
(ug/kg)

Soil
Concentration

Utilized

Calculated
Earthworm

Bioconcentration
Factor

HMX ND 500 NA ND 250 NA NA
Final Average Bioconcentration Factor NA

RDX ND 500 NA ND 99 NA NA
Final Average Bioconcentration Factor NA

1,3,5-Trinitrobenzene ND 250 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

1,3-Dinitrobenzene ND 250 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

Nitrobenzene ND 250 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

Tetryl ND 750 NA I ND 99 1 NA NA
Final Average Bioconcentration Factor NA

4-Amino-2,6-DNT ND 500 NA I ND 200 1 NA NA
Final Average Bioconcentration Factor NA

2-Amino-4,6-DNT ND 500 NA I ND 200 r NA NA
Final Average Bioconcentration Fact NA

2,4,6-Trinitrotoluene ND 500 NA I ND 200 1 NA NA
Final Average Bioconcentration Factor

-

NA

2,6-Dinitrotoluene ND 500 NA I ND 200 r NA NA
Final Average Bioconcentration Factor NA

2,4-Dinitrotoluene ND 250 125 1200 1200 0.10
Final Average Bioconcentration Factor 0.1

2-Nitrotoluene ND 500 NA ND 200 NA NA
Final Average Bioconcentration Factor

-

NA

3-Nitrotoluene ND 500 T NA I ND 200 1 NA NA
Final Average Bioconcentration Factor NA

4-Nitrotoluene ND 500 NA I ND 500 1 NA NA

I
Final Average Bloconcentration Factor NA

KNkPBOW\Red Water\BERA\Tab-6-12-F-2-18\Earthworm NA PR(F-6)\10/19/0113:14 PM



Table F- 7

Calculation of Bioconcentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Aquatic Worm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page I of 3)

Constituent
Analytical
Result for

Aquatic Worm
Tissue
(ug/kg)

AquaticWorm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment
(ug/kg)

Sediment
Concentration

Utilized

-

Calculated
Aquatic Worm
Bioconcentrati

on Factor

HMX ND 500 NA ND 240 N7 NA
ND 530 NA ND 250 NA NA
ND 500 NA ND 250 NA NA
ND 480 NA ND 250 NA NA
ND 480 NA ND 240 NA NA

Final Average Bioconcentration Factor NA

RDX ND 500 NA ND 98 NA NA
ND 530 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 480 NA ND 100 NA NA
ND 480 NA ND 98 NA NA

Final Average Bioconcentration Factor NA

1,3,5-Trinitrobenzene ND 250 NA ND 98 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA
ND 240 NA ND 98 NA NA

Final Average BiocQncentration Factor NA

1,3-Dinitrobenzene ND 250 NA ND 98 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA RA
ND 240 NA ND 98 NA NA

Final Average Bioconcentration Factor NA

Nitrobenzene ND 250 NA ND 98 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA
ND 240 NA ND 98 NA NA

Final Average Bloconcentration Factor NA

Tetryl ND 750 NA ND 200 NA NA
ND 790 NA ND 200 NA NA
ND 750 NA ND 200 NA NA
ND 710 NA ND 200 NA NA
ND 710 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

KNkPBOW\Red WateABERMTable6-11 & F-1 thru 17(Aquatic worm NAWA(F-7))\10/19/01(3 :16 PM)



Table F- 7

Calculation of Bioconcentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Aquatic Worm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 2 of 3)

Constituent
Analytical
Result for

Aquatic Worm
Tissue
(ug/kg)

Aquatic Worm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment
(ug/kg)

Sediment
Concentration

Utilized

Calculated
Aquatic Worm
Bioconcentrati

on Factor

4-Amino-2,6-DNT ND 500 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

2-Amino-4,6-DNT ND 500 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

2,4,6-Trinitrotoluene ND 500 NA ND 98 NA NA
ND 530 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 480 NA ND 100 NA NA
ND 480 NA ND 98 NA NA

Final Average Bioconcentration Factor NA

2,6-Dinitrotoluene ND 500 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

2,4-Dinitrotoluene ND 250 NA ND 98 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA
ND 240 NA ND 98 NA NA

Final Average Bioconcentration Factor NA

2-Nitrotoluene ND 500 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

KN\PB0MRedWater\BERA\TabIe 6-11 & F-I thru 17(Aquatic worm NAWA(F-7))k10/19/01(3 :16 PM)



Table F- 7

Calculation of Bioconcentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Aquatic Worm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 3 of 3)

Constituent
Analytical
Result for

Aquatic Worm
Tissue
(ug/kg)

Aquatic Worm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment
(ug/kg)

Sediment
Concentration

Utilized

Calculated
Aquatic Worm
Bioconcentrati

on Factor

3-Nitrotoluene ND 500 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bloconcentration Factor NA

4-Nitrotoluene ND 500 NA ND 490 NA NA
ND 530 NA ND 500 NA NA
ND 500 NA ND 500 NA NA
ND 480 NA ND 500 NA NA
ND 480 NA ND 490 NA NA

Final Average Bioconcentration Factor NA

KN\PB0WRedWater\BERAXTabIe6-11 & F-1 thru 17(Aquaticworm NAWA(F-7))XIO/19/01(3 :16 PM)



Table F- 8

Calculation of Bioconcentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Aquatic Worm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 1 of 3)

Constituent
Analytical
Result for

Aquatic Worm
Tissue
(ug/kg)

AquaticWorm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment
(ug/kg)

Sediment
Concentration

Utilized

Calculated
Aquatic Worm
Bloconcentrati

on Factor

HMX ND 500 NA ND 240 NA NA
ND 530 NA ND 250 NA NA
ND 500 NA ND 250 NA NA
ND 480 NA ND 250 NA NA
ND 480 NA ND 240 NA NA

Final Average Bioconcentration Factor NA

RDX ND 500 NA ND 98 NA NA
ND 530 NA ND 100 NA NA
Nb 500 NA ND 100 NA NA
ND 480 NA ND 100 NA NA
ND 480 NA ND 98 NA NA

Final Average Bioconcentration Factor NA

1,3,5-Trinitrobenzene ND 250 NA ND 98 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NT NA
ND 240 NA ND 100 NA NA
ND 240 NA I ND 98 NA I NA

Final Average Bioconcentration Factor NA

1,3-Dinitrobenzene ND 250 NA ND 98 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND lob NA NA
ND 240 NA ND 98 NA NA

Final Average Bioconcentration Factor NA

Nitrobenzene ND 250 NA ND 98 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA
ND 240 NA ND 98 NA NA

Final Average Bioconcentration Factor NA

Tetryl ND 750 NA ND 200 NA NA
ND 790 NA ND 200 NA NA
ND 750 NA ND 200 NA NA
ND 710 NA ND 200 NA NA
ND 710 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

KN\PBOVV\Red WateABERANTab-6-12-F-2-18~AquaticworFn NAWA(F-B)\10/19/01\3:17 PM



Table F- 8

Calculation of Bioconcentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Aquatic Worm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 2 of 3)

Constituent
Analytical
Result for

Aquatic Worm
Tissue
(ug/kg)

Aquatic Worm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment
(ug/kg)

Sediment
Concentration

Utilized

Calculated
AquaticWorm
Bioconcentrati

on Factor

4-Amino-2,6-DNT ND 500 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA
ND 480 NA ND 200 -NA NA

Final Average Bloconcentration Factor NA

2-Amino-4,6-DNT ND 500 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

2,4,6-Trinitrotoluene ND 500 NA ND 98 NA NA
ND 530 NA ND 100 NA NA
ND 500 NA ND 100 NA NA
ND 480 NA ND 100 NA NA
ND 480 NA ND 98 NA NA

Final Average Bioconcentration Factor NA

2,6-Dinitrotoluene ND 500 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

2,4-Dinitrotoluene ND 250 NA ND 98 NA NA
ND 260 NA ND 100 NA NA
ND 250 NA ND 100 NA NA
ND 240 NA ND 100 NA NA
ND 240 NA ND 98 NA NA

2-Nitrotoluene

Final Average Bioconcentration Factor NA

ND 500 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

KN\PBOMRed Water\BERA\Tab-6-12_F-2-18\Aquatic worm NAWA(F-8)\1 0/1 9/01\3:17 PM



Table F- 8

Calculation of Bioconcentration Factors for Bioaccumulation of
Nitroaromatic Constituents in Aquatic Worm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 3 of 3)

Constituent
Analytical
Result for

Aquatic Worm
Tissue
(ug/kg)

Aquatic Worm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment
(ug/kg)

Sediment
Concentration

Utilized

Calculated
Aquatic Worm
Bioconcentrati

on Factor

3-Nitrotoluene ND 500 NA ND 200 NA NA
ND 530 NA ND 200 NA NA
ND 500 NA ND 200 NA NA
ND 480 NA ND 200 NA NA
ND 480 NA ND 200 NA NA

Final Average Bioconcentration Factor NA

4-Nitrotoluene ND 500 NA ND 490 NA NA
ND 530 NA ND 500 NA NA
ND 500 NA ND 500 NA NA
ND 480 NA ND 500 NA NA
ND 480 NA ND 490 NA NA

Final Average Bioconcentration Factor NA

KN\PBOVMed Water\BERA\Tab-6-12_F-2-18\Aquafic worm NAWA(F-B)\10/19/01\3 :17 PM



Table F- 9

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Aquatic Worm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 1 of 3)

Constituent

Analytical
Result for

Aquatic Worm
Tissue
(mg/kg)

Aquatic Worm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment
(mg/kg)

Sediment
Concentration

Utilized

Calculated Aquatic
Worm

Bioconcentration
Factor

Aluminum 70.1 70.1 9150 9150 0.0077
25 .5 25.5 8690 8690 0.0029
17.6 1 17.6 17600 17600 0.0010
47.8 47.8 10600 10600 0.0045
17.1 1 17.1 12300 12300 0.0014

Final Average Bioconcentration Factor 0.0035

Antimony ND 0.25 NA ND 0.76 NA NA
ND 0.25 NA ND 0.70 NA NA
ND 0.25 NA ND 0.85 NA NA
ND 0.25 NA ND 0.69 NA NA
ND 0.25 NA ND b.84 NA NA

Final Average Bioconcentration Factor NA

Arsenic 2 B 0.14 5.1 5.1 0.03
1 .5 B 0.14 3.6 3.6 0.04
2 B 0.14 7.7 7.7 0.02
2.9 B 0.14 4.3 4.3 0.03
2.1 B 0.14 4.9 4.9 0.03

Final Average Bioconcentration Factor 0.03

Barium 58.9 B 0.025 83.9 83.9 0.00030
65.8 B 0.025 46 46 0.00054
69.1 B 0.025 126 126 0.00020
72.8 B 0.025 94.4 94.4 0.00026
50 B 1 0.025 1 102 1 102 1 0.00025

Final Average Bioconcentration Factor 0.00031

Cadmium 0.05 B NA NA NA NA
0.04 B NA NA NA NA
0.06 B NA NA NA NA
0.05 B NA NA NA NA

ND 0.04 NA NA NA NA
Final Average Bioconcentration Factor NA

Calcium 236 B 2.15 3220 3220 0.001
170 B 2.15 2710 2710 0.001
182 B 2.15 2890 2890 0.001
205 B 2.15 2880 2880 0.001
215 B 2.15 3570 3570 0.001

Final Average Bioconcentration Factor 0.001

KNkPBOV\ARedWater\BERA\Table6-11 & F-1 thru 17(Acluaftwonn Metals WA(F-9))\10/19/01(3:18 PM)



Table F- 9

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Aquatic Worm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 2 of 3)

Constituent

Analytical
Result for

Aquatic Worm
Tissue

Aquatic Worm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment

Sediment
Concentration

Utilized

Calculated Aquatic
Worm

Bioconcentration
Factor

Chromium 0.33 B 0.065 12 .9 12.9 0.005
0.27 B 0.065 11 .7 11 .7 0.006
0.28 B 0.065 22 .3 22 .3 0.003
0.26 B 0.065 13.9 13.9 0.005
0.13 B 0 .065 16.5 16.5 0.004

Final Average Bioconcentration Factor 0.004

Cobalt 0.28 B 0.025 8.9 8.9 0.003
0.21 B 0.025 6.4 6.4 0.004
0.18 B 0.025 11 .3 11 .3 0.002
0.31 B 0.025 13.1 13.1 0.002
0.38 B 0.025 15.2 15.2 0.002

Final Average Bioconcentration Factor 0.002

Copper 3 B 0.23 12.5 12.5 0.02
4.5 B 0.23 9.2 9.2 0.03
2.9 B 0.23 18.3 18.3 0.01
3.2 B 0.23 15.5 15.5 0.01
3.7 B 0.23 17.6 17.6 0.01

Final Average Bioconcentration Factor 0.02

Iron 824 B 0.95 18000 18000 0.000053
445 B 1 14100 14100 0.000071
534 B 0.95 29300 29300 0.000032
694 B 0.95 17600 17600 0.000054
346 B 1 0.95 1 20900 1 20900 1 0.000045

Final Average Bioconcentration Factor 0.000051

Lead 0.88 1 0.88 25 1 25 0.035
0.31 1 0.31 14.1 1 14.1 0.022
0.56 1 0.56 23.4 1 23.4 0.024
0.43 1 0.43 14.7 1 14.7 0.029
0.25 1 0.25 19.8 1 19.8 0.013

Final Average Bioconcentration Factor 0.025

Magnesium 214 B 0.6 2630 2630 0.00023
168 B 0.6 2390 2390 0.00025
171 B 0.6 3880 3880 0.00015
189 B 0.6 2900 2900 0.00021
149 B

-
0.6 3460 3460 0.00017

Final Average Bioconcentration Factor 0.00020F

KN\PBO\AARedWaterXBERA\Table 6-11 & F-1 thru 17(Aquatic worm Metals WA(F-9))k10/19/01(3 :18 PM)



Table F- 9

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Aquatic Worm Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 3 of 3)

Constituent

Analytical
Result for

Aquatic Worm
Tissue

Aquatic Worm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment

Sediment
Concentration

Utilized

Calculated Aquatic
Worm

Bioconcentration
Factor

Manganese 5.4 B 0.015 301 301 0.000050
2.4 B 0.015 142 142 0.000106
3.3 B 0.015 371 371 0.000040
4 B 0.015 321 321 0.000047
2.3 B 0.015 347 347 0.000043

Final Average Bioconcentration Factor 0.000057

Nickel 0.37 1 0.37 16.7 1 16.7 0.022
0.45 1 0.45 12.3 1 12.3 0.037
0.27 1 0.27 29 1 29 0.009
0.27 1 0.27 23.6 1 23.6 0.011
0.29 1 0.29 23.6 1 23.6 0.012

Final Average Bioconcentration Factor 0.018

Potassium 1170 B 1 .8 1070 B 6.35 0.28
1300 B 1 .8 937 B 5.8 0.31
1230 B 1 .8 2420 1 2420 0.0007
1350 B 1 .8 1490 B 5.7 0.32
821 B 1 .8 1880 1 1880 0.0010

Final Average Bioconcentration Factor 0.1823

Sodium 624 B 121 .5 549 549 0.22
689 B 122 268 268 0.46
658 B 121 .5 488 488 0.25
753 B 121 .5 420 420 0.29
353 B 121 .5 426 426 0.29

Final Average Bioconcentration Factor 0.30

Vanadium 0.33 B 0.015 20.2 B 0.145 0.103
0.04 B 0.015 18 B 0.135 0.1111
0.17 B 0.015 36.5 B 0.16 0.0938
0.15 B 0.015 20.5 B 0.13 0 .1154

ND 0.03 0.015 24.8 13 0.16 0 .0938
Final Average Bioconcentration Factor 0.1035

Zinc 28.5 B 0.225 56.8 56.8 0.0040
33.9 B 0.225 47.2 47.2 0.0048
31 B 0.225 94.8 94.8 0.0024
35 B 0.225 77.6 77.6 0.0029
24.5 BI 0.225 1 77.2 1 77.2 1 00029

Final Average Bioconcentration Factor

KN\PBOW\Red Water\BERA\Table 6-11 & F-1 thru 17(Aquabc worm Metals WA(F-9))\10/19/01(3:18 PM)



Table F-10

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Aquatic Worm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 1 of 3)

Constituent

Analytical
Result for

Aquatic Worm
Tissue
(mg/kg)

Aquatic Worm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment
(mg/kg)

Sediment
Concentration

Utilized

Calculated Aquatic
Worm

Bioconcentration
Factor

luminum 70 .1 70 .1 9150 9150 0.0077
25 .5 25.5 8690 8690 0.0029
17 .6 1 17.6 17600 17600 0.0010
47 .8 47.8 10600 10600 0.0045
17 .1 1 17 .1 12300 12300 0.0014

Final Average Bioconcentration Factor 0.0035

Antimony ND 0.25 NA ND 0.76 NA- NA
ND 0.25 NA ND 0.70 NA NA
ND 0.25 NA ND 0.85 NA NA
ND 0.25 NA ND 0.69 NA NA
ND 0.25 NA ND 0.84 NA NA

Final Average Bioconcentration Factor NA

Arsenic 2 B 1 5 .1 5.1 0.20
1 .5 B 0.75 3.6 3.6 0.21
2 B 1 7.7 7.7 0.13
2 .9 B 1 .45 4.3 4 .3 0.34
2 .1 B 1 .05 4.9 4 .9 0.21

Final Average Bioconcentration Factor 0.22

Barium 58.9 B 29.45 83.9 83.9 0.35
65.8 B 32.9 46 46 0.72
69.1 B 34.55 126 126 0.27
72.8 B 36.4 94.4 94.4 0.39
50 B 25 102 102 0.25

Final Average Bioconcentration Factor 0.39

Cadmium 0.05 B NA NA NA NA
0.04 B NA NA NA NA
0.06 B NA NA NA NA
0.05 B NA NA NA NA

ND 0.04 NA NA NA NA
Final Average Bloconcentration Factor NA

Calcium 236 B 118 3220 3220 0.037
170 B 85 2710 2710 0.031
182 B 91 2890 2890 0.031
205 B 102.5 2880 2880 0.036
215 B 107.5 3570 3570 0.030

Final Average Bioconcentration Factor 0.033
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Table F-10

Calculation of Bioconcentration Factors for Bloaccumulation of
Metal Constituents in Aquatic Worm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 2 of 3)

Constituent

Analytical
Result for

Aquatic Worm
Tissue
(mg/kg)

Aquatic Worm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment
(mg/kg)

Sediment
Concentration

Utilized

Calculated Aquatic
Worm

Bioconcentration
Factor

Chromium 0.33 B 0.165 12.9 12.9 0.013
0.27 B 0.135 11 .7 11 .7 0.012
0.28 B 0.14 22.3 22.3 0.006
0.26 B 0.13 13.9 13.9 0.009
0.13 B 0.065 16.5 16.5 0.004

Final Average Bioconcentration Factor 0.009

Cobalt 0.28 B 0.14 8.9 8 .9, 0.016
0.21 B 0.105 6.4 6.4 0.016
0.18 B 0.09 11 .3 11 .3 0.008
0.31 B 0.155 13 .1 13 .1 0.012
0.38 B 0.19 15 .2 15.2 0.013

Final Average Bioconcentration Factor 0.013

Copper 3 B 1 .5 12 .5 12.5 0.12
4.5 B 2.25 9.2 9.2 0.24
2.9 B 1.45 18 .3 18.3 0.08
3.2 B 1 .6 15.5 15.5 0.10
3.7 B 1 .85 17 .6 17.6 0 .11

Final Average Bioconcentration Factor 0.13

1 ron 824 B 412 18000 18000 0.023
445 B 222.5 14100 14100 0.016
534 B 267 29300 29300 0.009
694 B 347 17600 17600 0.020
346 B 173 20900 20900 0.008

Final Average Bioconcentration Factor 0.015

Lead 0.88 1 0.88 25 1 25 0.035
0.31 1 0 .31 14 .1 1 14 .1 0.022
0.56 1 0.56 23.4 1 23.4 0.024
0.43 1 0.43 14.7 1 14.7 0.029
0.25 1 0.25 19.8 1 19.8 0.013

Final Average Bloconcentration Factor 0.025

Magnesium 214 B 107 2630 2630 0.041
168 B 84 2390 2390 0.035
171 B 85.5 3880 3880 0.022
189 B 94.5 2900 2900 0.033
149 B 74.5 3460 3460 0.022

Final Average Bioconcentration Factor 0.030

Manganese 5.4 B 2.7 301 301 0.009
2.4 B 1 .2 142 142 0.008
3.3 B 1 .65 371 371 0.004
4 B 2 321 321 0.006
2.3 B 1 .15 347 347 0.003

Final Average Bioconcentration Factor 0.006

KN\PBOVV\Red Water\BERA\Tab-6-12_F-2-18%Aquabc worm Metals WA(F-10)X10/19/01\3 :19 PM



Table F-10

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Aquatic Worm Tissue

Reasonable Maximum Exposure
West Area

PBOW Sandusky, Ohio

(Page 3 of 3)

Constituent

Analytical
Result for

Aquatic Worm
Tissue
(mg/kg)

Aquatic Worm
Tissue

Concentration
Utilized

Analytical
Result for
Sediment
(mg/kg)

Sediment
Concentration

Utilized

Calculated Aquatic
Worm

Bioconcentration
Factor

Nickel 0.37 1 0.37 16.7 1 16.7 0.022
0.45 1 0.45 12 .3 1 12.3 0.037
0.27 1 0.27 29 1 29 0.009
0.27 1 0.27 23 .6 1 23.6 0 .011
0.29 1 0.29 23.6 1 23.6 0.012

Final Average Bioconcentration Factor 0.018

Potassium 1170 B 585 1070 B 6.35 92.13
1300 B 650 937 B 5.8 112.07
1230 B 615 2420 1 2420 0.25
1350 B 675 1490 B 5.7 118.42
821 B 410.5 1880 1 1880 0.22

Final Average Bioconcentration Factor 64.62

Sodium 624 B 312 549 549 0.57
689 B 344.5 268 268 1 .29
658 B 329 488 488 0.67
753 B 376.5 420 420 0.90
353 B 176.5 426 426 0.41

Final Average Bioconcentration Factor 0.77

Vanadium 0.33 B 0.165 20.2 B 0.145 1 .138
0.04 B 0.02 18 B 0.135 0.1481
0.17 B 0.085 36.5 B 0.16 0.5313
0.15 B 0.075 20.5 B 0.13 0.5769

ND 0.03 0.015 24.8 B 0.16 0.0938
Final Average Bioconcentration Factor 0.4976

Zinc 28.5 B 14.25 56.8 56.8 0.25
33.9 B 16.95 47.2 47.2 0.36
31 B 15.5 94.8 94.8 0.16
35 B 17.5 77.6 77.6 0.23
24.5 B 12.25 77.2 77.2 0.16

Final Average Bioconcentration Factor 0.23

KNXPBOWtRed WateiABERA~Tab-6-12_F-2-18kAquabc worm Metals WA(F-10)X10/19/01\3:19 PM



Table F- 11

Calculation of Bioconcentration Factors for Bioaccurnulation of
Metal Constituents in Fish Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page I of 4)

Constituent Analytical
Result for
Fish Tissue

(mg/kg)

Fish Tissue
Concentration

Utilized
(ppm)

Analytical
Result for
Surface
Water
(ppm)

Surface Water
Concentration

Utilized
(ppm)

Calculated Fish
Bloconcentration

Factor
(ppm)

luminum 106 1 106 0.286 0.286 30
25 1 25 0.888 0.888 7 .1
11 .8 1 11 .8 0.313 0.313 3.4
61 .9 1 61 .9 13.5 13 .5 17 .6

2.61 2 .61
Average Surface Water Concentration 3.52

Final Average Bioconcentration Factor 15

Antimony 0.09 B 0.035 ND 0.0055 0.00275 12.7
0.09 B 0.035 ND 0.0055 0.00275 12.7
0.1 B 0.035 ND 0.0055 0.00275 12.7
0.14 B 0.035 ND 0.0055 0.00275 12.7

ND 0.0055 0.00275
Average Surface Water Concentration 0.0028

Final Average Bioconcentration Factor 13

Arsenic ND 0.53 0.265 0.0096 0.0096 39.8
ND 0.53 0.265 0.0072 0.0072 39.8
ND 0.53 0.265 0.0072 0.0072 39.8
ND 0.53 0.265 0.0071 0.0071 39.8

ND 0.0044 0.0022
Average Surface Water Concentration 0.0067

Final Average Bioconcentration Factor 40

Barium 10 .1 1 10 .1 0.0183 0.0183 203
1 .2 1 1 .2 0.022 0.022 24 .1

ND 0.59 0.295 0.0204 0.0204 5.9
5.7 1 5.7 0.131 0.131 115

0.0571 0.0571
Average Surface Water Concentration 0.050

Final Average Bioconcentration Factor 87

Calcium 9160 9160 15.4 15.4 323
12200 12200 18.8 18.8 431
5900 5900 16 16 208
6980 6980 21 .8 21 .8 246

69.6 69.6
Average Surface Water Concentration 28.3

Final Average Bioconcentration Factor 302

KN%PBOMRedWater%BERA\Table6-11 &F-1 thru 17(Fish Metals WA(F-11))\10119101(3 :20PM)



Table F- 11

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Fish Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 2 of 4)

Constituent Analytical
Result for
Fish Tissue

(mg/kg)

Fish Tissue
Concentration

Utilized
(ppm)

Analytical
Result for
Surface
Water
(ppm)

Surface Water
Concentration

Utilized
(ppm)

Calculated Fish
Bioconcentration

Factor
(ppm)

lChromium 0.21 1 0 .21 ND 0.0008 0.0004 49
0.12 1 0.12 0.0025 B 0.0004 28
ND 0.1 0 .05 0.0012 B 0.0004 12
0.11 1 0.11 0.0198 0.0198 25.7

0.0033 B 0.0004
Average Surface Water Concentration 0.0043

Final Average Bioconcentration Factor 29

Cobalt ND 0.38 NA ND .0011 0.00055 NA
ND 0.38 0.19 0.0016 0.0016 40
ND 0.38 NA ND 0.0011 0.00055 NA
ND 0.38 0.19 0.0187 0.0187 40.4

0.0021 0.0021
Average Surface Water Concentration 0.0047

Final Average Bioconcentration Factor 40

Copper 2 2 0.003 0.003 286
ND 0.42 0.21 0.0029 0.0029 30.0
ND 0.42

7

0.21 0.0014 0.0014 30
0.44 1

0_

44 0.0205 0.0205 62.9
0.0072 0.0072

Average Surface Water Concentration 0.007
Final Average Bioconcentration Factor 102

Iron 234 1 234 0.331 0.331 38
37 .6 1 37.6 1 .06 1 .06 6 .1
20 .8 1 20.8 0.284 0.284 3.4
144 1 144 26 26 23.5

2 .98 2.98
Average Surface Water Concentration 6.13

Final Average Bioconcentration Factor 18

Lead 0.52 B 0.11 ND 0.0026 0.0013 23.4
ND 0.22 NA ND 0.0026 0.0013 NA
0.29 B 0.11 ND 0.0026 0.0013 23.4
0.39 B 0.11 0.0168 0.0168 23.4

0.0028 0.0028
Average Surface Water Concentration 0.0047

Final Average Bioconcentration Factor 23

KNkPBO=RedWater\BERAXTable6-11 & F-1 thru 17(Fish Metals WA(F-11))\10/19/01(3 :20 PM)



Table F- 11

Calculation of Bioconcentration Factors for Bioaccurnulation of
Metal Constituents in Fish Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 3 of 4)

Constituent Analytical
Result for
Fish Tissue

(mg/kg)

Fish Tissue
Concentration

Utilized
(ppm)

Analytical
Result for
Surface
Water
(ppm)

Surface Water
Concentration

Utilized
(ppm)

Calculated Fish
Bioconcentration

Factor
(ppm)

Magnesium 456 456 29.7 29.7 17 .3
411 411 43.6 43.6 15.587
277 277 34 34 10.505
377 377 9.04 9.04 14 .3

15.5 15.5
Average Surface Water Concentration 26.4

Final Average Bioconcentration Factor 14

Manganese 14.7 14.7 0.0913 0.0913 21
6 6 0.265 0.265 8.4
4 1 4 0.13 0.13 5 .6
11 11 2.96 2.96 15.49

0.104 0.104
Average Surface Water Concentration 0.71

Final Average Bioconcentration Factor 13

Nickel ND 0.29 0.145 0.0021 0.0021 14.8
ND 0.29 0.145 0.0032 0.0032 14.8
ND 0.29 0.145 0.0021 0.0021 14.8
ND 0.29 0.145 0.0327 0.0327 14.80

0.0089 0.0089
Average Surface Water Concentration 0.0098

Final Average Bioconcentration Factor 16

Potassium 2460 2460 0.878 B 0.0456 622
2800 2800 1 .81 1 .81 708
2600 2600 0.726 B 0.0456 658
2380 2380 12.8 12.8 602

5.06 5.06
Average Surface Water Concentration 3.95

Final Average Bioconcentration Factor 648

Sodium 749 1 749 56 56 16 .7
1030 1030 63.2 63.2 22 .9
1020 1020 58.4 58.4 22.7
681 1 681 27 .1 27 .1 15 .1

20 .1 20.1
Average Surface Water Concentration 45.0

Final Average Bioconcentration Factor 19

Vanadium 0.44 1 0.44 0.0075 B 0.00105 419
ND 0.28 0.14 0.0097 B 0.00105 133
ND 0.28 0.14 0.0079 B 0.00105 133
ND 0.28 0.14 0.0327 B 0.00105 133

0.0076 B 0.00105
Average Surface Water Concentration 0.0011

Final Average Bioconcentration Factor 205

KNIPBOWRedWaterkBERA\Table6-11 &F-I thru 17(Fish Metals WA(F-11))\10/19/01(3 :20PM)



Table F- 11

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Fish Tissue

Central Tendency
West Area

PBOW Sandusky, Ohio

(Page 4 of 4)

Constituent Analytical
Result for
Fish Tissue

(mg/kg)

Fish Tissue
Concentration

Utilized
(ppm)

Analytical
Result for
Surface
Water
(ppm)

Surface Water
Concentration

Utilized
(ppm)

Calculated Fish
Bioconcentration

Factor
(ppm)

Zinc 46.9 46.9 0.014 0.014 1056
13 .1 1 13 .1 0.0113 0.0113 295
21 .3 1 21 .3 0.0319 0.0319 480
36.3 36.3 0.145 0.145 817

0.0199 0.0199
Average Surface Water Concentration 0.044

Final Average Bloconcentration Factor 662

KN\PBOVMedWater\BERA\Table6-11 &F-1 thru 17(Fish Metals WA(F-11))N10I19/01(3:20PM)



Table F- 12

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Fish Tissue
Reasonable Maximum Exposure

West Area
PBOW Sandusky, Ohio

(Page 1 of 4)

Constituent Analytical
Result for
Fish Tissue

(mg/kg)

Fish Tissue
Concentration

Utilized
(PPM)

Analytical
Result for
Surface
Water
(PPM)

Surface Water
Concentration

Utilized
(PPM)

Calculated Fish
Bioconcentration

Factor
(PPM)

Aluminum 106 1 106 0.286 0.286 30
25 1 25 0.888 0.888 7 .1
11 .8 1 11 .8 0.313 0.313 3.4
61 .9 1 61 .9 13.5 13.5 17.59

2.61 2 .61
Average Surface Water Concentration 3.52

1~ Final Average Bioconcentration Factor Is

Antimony 0.09 B 0.045 ND 0.0055 0.00275 16.4
0.09 B 0.045 ND 0.0055 0.00275 16.4
0 .1 B 0.05 ND 0.0055 0.00275 18.2
0.14 B 0.07 ND 0.0055 0.00275 25.5

ND 0.0055 0.00275
Average Surface Water Concentration 0.0028

Final Average Bioconcentration Factor 18

Arsenic ND 0.53 0.265 0.0096 0.0096 39.9
ND 0.53 0.265 0.0072 0.0072 39.9
ND 0.53 0.265 0.0071 0.0071 39.9
ND 0.53 0.265 0.0071 0.0071 39.9

ND 0.0044 0.0022
Average Surface Water Concentration 0.0066

Final Average Bioconcentration Factor 40

Barium 10 .1 1 10.1 0.0183 0.0183 203
1 .2 1 1 .2 0.022 0.022 24.1

ND 0.59 0.295 0.0204 0.0204 5 .9
5 .7 1 5 .7 0.131 0.131 114.5

0.0571 0.0571
Average Surface Water Concentration 0.050

Final Average Bioconcentration Factor 87

Calcium 9160 9160 15.4 15.4 323
12200 12200 18.8 18.8 431
5900 5900 16 16 208
6980 6980 21 .8 21 .8 246

69.6 69.6
Average Surface Water Concentration 28.3

Final Average Bioconcentration Factor 302

KN\PBOV%ARedWater\BERA\Tab-6-12-F-2-18\Fish Metals WA(F-12)X10/19/01\3:21 PM



Table F- 12

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Fish Tissue
Reasonable Maximum Exposure

West Area
PBOW Sandusky, Ohio

(Page 2 of 4)

Constituent Analytical
Resultfor
Fish Tissue

(mg/kg)

Fish Tissue
Concentration

Utilized
(ppm)

Analytical
Result for
Surface
Water
(ppm)

Surface Water
Concentration

Utilized
(ppm)

Calculated Fish
Bioconcentration

Factor
(ppm)

Chromium 0.21 1 0.21 ND 0.0008 0.0004 49
0.12 1 0.12 0.0025 B 0.0004 28.0
ND 0.1 0.05 0.0012 B 0.0004 11 .7
0 .11 1 0.11 0.0198 0.0198 25.70

0.0033 B 0.0004
Average Surface Water Concentration 0.0043

Final Average Bioconcentration Factor 29

Cobalt ND 0.38 NA ND .0011 0.00055 NA
ND 0.38 0.19 0.0016 0.0016 40
ND 0.38 NA ND 0.0011 0.00055 NA
ND 0.38 0.19 0.0187 0.0187 40.4

0.0021 0.0021
Average Surface Water Concentration 0.0047

Final Average Bioconcentration Factor 40

Copper 2 2 0.003 0.003 286
ND 0.42 0.21 0.0029 0.0029 30.0
ND 0.42 0.21 0.0014 0.0014 30
0.44 1 0.44 0.0205 0.0205 62.9

0.0072 0.0072
Average Surface Water Concentration 0.007

Final Average Bioconcentration Factor 102

Iron 234 1 234 0.331 0.331 38
37.6 1 37.6 1 .06 1 .06 6 .1
20.8 1 20.8 0.284 0.284 3 .4
144 1 144 26 26 23.49

2.98 2.98
Average Surface Water Concentration 6.13

Final Average Bioconcentration Factor 18

Lead 0.52 B 0.26 ND 0.0026 0.0013 55
ND 0.22 NA ND 0.0026 0.0013 NA
0.29 B 0.145 ND 0.0026 0.0013 31
0.39 B 0.195 0.0168 0.0168 41 .5

0.0028 0.0028
Average Surface Water Concentration 0.0047

Final Average Bloconcentration Factor 43
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Table F- 12

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Fish Tissue
Reasonable Maximum Exposure

West Area
PBOW Sandusky, Ohio

(Page 3 of 4)

Constituent Analytical
Result for
Fish Tissue

(mg/kg)

Fish Tissue
Concentration

Utilized
(PPM)

Analytical
Result for
Surface
Water
(Ppm)

Surface Water
Concentration

Utilized
(Ppm)

Calculated Fish
Bioconcentration

Factor
(PPM)

Magnesium 456 456 29.7 29.7 17.3
411 411 43.6 43.6 15.59
277 277 34 34 10.51
377 377 9.04 9.04 14.3

15.5 15.5
Average Surface Water Concentration 26.4

Final Average Bioconcentration Factor 14

Manganese 14.7 14.7 0.0913 0.0913 21
6 6 0.265 0.265 8 .4
4 1 4 0.13 0.13 5.6
11 11 2.96 2.96 15.49

0.104 0.104
Average Surface Water Concentration 0.71

Final Average Bioconcentration Factor 13

Nickel ND 0.29 0.145 0.0021 0.0021 14.8
ND 0.29 0.145 0.0032 0.0032 14.B
ND 0.29 0.145 0.0021 0.0021 14.8
ND 0.29 0.145 0.0327 0.0327 14.80

0.0089 O.OOB9
Average Surface Water Concentration 0.0098

Final Average Bioconcentration Factor 15

Potassium 2460 2460 0.878 B 0.0456 622
2800 2800 1 .81 1 .81 708
2600 2600 0.726 B 0.0456 658
2380 2380 12.8 12.8 602

5.06 5.06
Average Surface Water Concentration 3.95

Final Average Bioconcentration Factor 648

Sodium 749 1 749 56 56 16.7
1030 1030 63.2 63.2 22.9
1020 1020 58.4 58.4 22.7
681 1 681 27 .1 27 .1 15 .1

20 .1 20 .1
Average Surface Water Concentration 45.0

Final Average Bioconcentration Factor 19

Vanadium 0.44 1 0.44 0.0075 B 0.00105 419.0
ND 0.28 0.14 0.0097 B 0.00105 133.3
ND 0.28 0.14 0.0079 B 0.00105 133.3
ND 0.28 0.14 0.0327 B 0.00105 133.33

0.0076 B 0.00105
Average Surface Water Concentration 0.0011

Final Average Bioconcentration Factor 205

Zinc 46.9 46.9 1 0.014 1 0.014 1 1056
13 .1 i l 13 .1 1 0.0113 1 0.0113 1 295
21 .3 i l 21 .3 1 0.0319 1 0.0319 1 4BO

KN\PBOW\RedWater\BERAXTab-6-12-F-2-18\Fish Metals WA(F-12)\10/19/01\3:21 PM



Table F- 12

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Fish Tissue
Reasonable Maximum Exposure

West Area
PBOW Sandusky, Ohio

(Page 4 of 4)

Analytical

Constituent Analytical . Fish Tissue Result for Surface Water Calculated Fish
Result for Concentration Surface Concentration Bioconcentration
Fish Tissue Utilized Water Utilized Factor

(mg/kg) (PPM) (PPM) (PPM) (PPM)
36.3 1 36 .3 1 0 .145 1 0.145 1

1 1 0.0199 0.0199
Average Surface Water Concentration 0.0"

Final Average Bioconcentration Factor 662
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Table F- 13

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Fathead Tissue

Central Tendency
Pentolite Road

PBOW Sandusky, Ohio

Constituent
Analytical
Result for
Fatheads
Tissue
(mg/kg)

Fatheads
Tissue

Concentration
Utilized
(ppm)

Average
Analytical,
Result for

Surface Water
(ppb)

Average
Surface Water
Concentration

Utilized
(ppb) I

Calculated
Fish

Bioconcentratil
on Factor

Aluminum 148 1 148 188.14 188.14 786.65
Final Average Bioconcentration Factor 786.65

7Antimony 0.16 B7 0.0345 1 2.75 1 2.75 17.55
Final Average Bioconcentration Factor 12.55

Arsenic ND 0.53 0.265 1 2 .2 1 2.2 120.45
Final Average Bioconcentration Factor 120.45

Barium 5.9 i1 5.9 1 83.26 1 83.26 70.86
Final Average Bioconcentration Factor 70.86

Calcium 8310 8310 1 114600 1 114600 72.51
Final Average Bioconcentration Factor 72.51

Chromium 0.72 il 0.72 1 1 .12 1 .12 1 642.86
Final Average Bioconcentration Factor 642.86

Cobalt ND 0.38 0.19 1 0.55 1 0.56 345.45
Final Average Bioconcentration Factor 345.45

Copper 0.43 i l 0.43 1 2.69 1 2.69 1 159.85
Final Average Bloconcentration Factor 159.85

Iron 422 i l 422 1 536.8 1 536.8 1 786.14
Final Average Bioconcentration Factor 786.14

Lead 0.36 BI 0.11 1 1 .3 1 1 .3 7 84.62
Final Average Bioconcentration Factor 84.62

Magnesium 541 541 26460 26460 20.45
Final Average Bioconcentration Factor 20.45

Manganese 16.3 16.3 1 121 .2 1 121 .2 134.49
Final Average Bioconcentration Factor 134.49

Nickel 0.58 il 0.58 1 0.8 1 0.8 725.00
Final Average Bioconcentration Factor 725.00

Phosphorous 124 j l 124 1 74.6 1 74.6 1662.20
Final Average Bioconcentration Factor 1662.20

Potassium 2440 2440 1 2072 1 2072 1177.61
Final Average Bioconcentration Factor 1177.61

Sodium 727 727 1 9638 1 9638 75-43
Final Average Bioconcentration Factor 75.43

Vanadium 0.58 il 0.58 1 1 .05 1 1 .05 552.38
Final Average Bioconcentration Factor 552.38

Zinc 27.3 27.3 T 13.66 1 13.66 1 7958 .54
Final Average Bioconcentration Factor 1998.54

KNXPBOWRed WateABERA\Table 6-11 & F-1 thru 17(Fatheads Metal PR(F-13))\10/19/01(3:22 PM)



Table F- 14

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Fathead Fish Tissue

Reasonable Maximum Exposure
Pentolite Road

PBOW Sandusky, Ohio

Constituent
Analytical
Result for
Fatheads
Tissue

(mg/kg)

Fatheads
Tissue

Concentration
Utilized
(ppm) I

Average
Analytical
Result for

Surface Water
(ppb)

Average
Surface Water
Concentration

Utilized
(ppb) I

Calculated
Fish

Bioconcentrati
on Factor

Aluminum 148 i l 148 1 188.14 188.14 786.65
Final Average Bloconcentration Factor 786.65

Antimony 0.16 BI 0.08 1 2.75 1 2.75 1 29.09
Final Average Bioconcentration Factor 29.09

Arsenic ND 0.53 0.265 2.2 2.2 120.45
Final Average Bioconcentration- Factor 120.45

Barium 5.9 i l 5.9 1 83.26 1 83.26 70.86
Final Average Bioconcentration Factor 70.86

Calcium 8310 8310 114600 114600 72.51
Final Average Bioconcentration Factor 72.51

Chromium 0.72 i l 0.72 1 1 .12 1 1 .12 642.86
Final Average Bioconcentration Factor 642.86

Cobalt ND 0.38 0.19 1 0.55 1 0.55 34575
Final Average Bloconcentration Factor 345.45

Copper 0.43 il 0.43 1 2.69 1 2.69 159.85
Final Average Bioconcentration Factor 159.85

Iron 422 J 422 1 536.8 1 536.8 786.14
Final Average Bloconcentration Factor 786.14

Lead 0.36 BI 0.18 1 1 .3 1 1 .3 138 .46
Final Average Bloconcentration Factor 138.46

Magnesium 541---7 541 1 26460 1 26460 20.45
Final Average Bioconcentration Factor 20.45

Manganese 16.3 r 16.3 -1 121 .2 1 121 .2 13749
FinaFAverage Bioconcentration Factor 134.49

Nickel 0.58 37 0.58 1 0.8
-

1 0.8 725600
Final Average Bioconcentration Factor 725.00

Phosphorous 124 J I 124 1 74.6 1 74.6 1662.20
Finai Average Bioconcentration Factor 1662.20

Potassium 2440 7 2440 1 2072 1 2072 1177.61
Final Average Bloconcentration Factor 1177.61

Sodium 727 i l 727 1 9638 1 9638 1 75.43
Final Average Bioconcentration Factor 75.43

'Vanadium 0.58 i l 0.58 1 1 .05 1 1 .05 .38572
Final Average Bioconcentration Factor 552.38

Zinc 27.3 27.3 1 13.66 1 13.66 1998, 554
Final Average Bioconcentration Factor 19!

KN\PBOWRed Water\BEFWTab-6-12-F-2-18\Fatheads Metal PR(F-14)\10/19/01\3 :23 PM



Table F- 15

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Tadpole Tissue

Central Tendency
Pentolite Road

PBOW Sandusky, Ohio

Constituent
Analytical
Result for
Tadpoles
Tissue

(mg/kg)

Tadpoles
Tissue

Concentration
Utilized
(ppm)

Average
Analytical
Result for

Surface Water
(ppb)

Average
Surface Water
Concentration

Utilized
(ppb) I

Calculated
Fish

Bioconcentrati
on Factor

Aluminum 541 il 541 188 .14 188.14 1 2875.52
Final Average Bioconcentration Factor 2875.52

Antimony 0.13 BI 0.035 1 2.75 1 2.75 1 T-2.73
Final Average Bioconcentration Factor 12.73

Arsenic 1 .5 il 1 .5 1 2.2 1 2 .2 1 68782
Final Average Bioconcentration Factor 681 .82

Barium 24 1 24 1 83.26 1 83.26 288.25
Final Average Bioconcentration Factor 288.25

Calcium 9670 1 9670 1 114600 1 114600 84.38
Final Average Bioconcentration Factor 84.38

Chromium 1 .2 1 .2 1 1 .12 1 1 .12 1071 .43
Final Average Bioconcentration Factor 1071 .43

Cobalt 1 BI 0.19 1 0.55 1 0.55 1 7445.45
Final Average Bioconcentration Factor 345.45

Copper 1 .7 1 .7 1 2.69 1 2.69 931 .97
Final Average Bioconcentration Factor 631.97

Iron 2900 JI 2900 1 536.8 1 536.8 1 5402.38
Final Average Bioconcentration Factor 5402.38

Lead 1 .4 BI 0.11 1 1 .3 1 1 .3 -84.62
Final Average Bioconcentration Factor 84.62

Magnesium 1360 1360 26460 26460 51 .40
Final Average Bioconcentration Factor 51.40

Manganese 68.8 68.8 1 121 .2 1 121 .2 967.66
Final Average Bioconcentration Factor 567.66

Nickel 2.2 2.2 1 0.8 1 0.8 2750.00
Final Average Bioconcentration Factor 2750.00

Phosphorous 162 il 162 1 74.6 1 74.6 2171 .58
Final Average Bloconcentration Factor 2171 .58

Potassium 1840 1840 1 2072 1 2072 T 888 .03
Final Average Bioconcentration Factor 888.03

Sodium 1140 1140 1 9638 1 9638 118.28
Final Average Bioconcentration Factor 118.28

Vanadium 1 .2 il 1 .2 1 1 .05 1 1 .05 11U.86
Final Average Bioconcentration Factor 1142.86

Zinc 26 26 1 13.66 1 13.66 1903.37
Final Average Bioconcentration Factor 1903.37
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Table F- 16

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Tadpole Tissue

Reasonable Maximum Exposure
Pentolite Road

PBOW Sandusky, Ohio

Constituent
Analytical
Result for
Tadpoles
Tissue

(mg/kg)

Tadpoles
Tissue

Concentration
Utilized
(ppm)

Average
Analytical
Result for

Surface Water
(ppb) 4

Average
Surface Water
Concentration

Utilized
(ppb) I

Calculated
Fish

Bioconcentrati
on Factor

Aluminum 541 il 541 188.14 188.14 1 2875.52
Final Average Bioconcentration Factor 2875.52

'Antimony 640.13 BI 0.065 1 2.75 1 2.75 1 29
Final Average Bioconcentration Factor 23.64

Arsenic 1 .5 il 1 .5 2.2 2.2 681 .82
Final Average Bioconcentration Factor 681 .82

Barium 24 24 1 83.26 1 83.26 288.25
Final Average Bioconcentration Factor 288.25

Calcium 9670 9670 1 114600 T 114600 4.38
Final Average Bioconcentration Factor 84.38

-Chromium 1 .2 1 .2 1 1 .12 1 1 .12 1671 .43
Final Average Bioconcentration Factor 1071 .43

-Cobalt 909.091 BI 0.5 1 0.55 1 0.55 T
Final Average Bioconcentration Factor 909.09

Copper 1 .7 1 .7 1 2.69 1 2.69 631 .97
Final Average Bioconcentration Factor 631 .97

Iron 2900 il 2900 1 536.8 1 536.8 5402.38
Final Average Bioconcentration Factor 5402.38

Lead 1 .4 BI 0.7 1 1 .3 1 1 .3 539.46
Final Average Bioconcentration Factor 538.46
-Magnesium 60 1 26460 1 26460 51 .401360 13

Final Average Bioconcentration Factor 51 .40
Manganese 68.8 68.8 1 121 .2 1 121 .2 567.66

Final Average Bioconcentration Factor 567.66
Nickel 2.2 2.2 1 0.8 1 0.8 2750.00

Final Average Bioconcentration Factor 2750.00
Phosphorous 162 i l 162- 1 74.6 74.6 2171 .58

Final Average Bloconcentration Factor 2171 .58
Potassium 1840 ~1~84O 1 2072 1 2072 888 .03

Final Average Bioconcentration Factor 888.03
Sodium 1140 1140 1 9638 1 9638 119.28

Final Average Bioconcentration Factor 118.28
Vanadium 1 .2 il 1 .2 1 1 .05 1 1 .05 1142.86

Final Average Bioconcentration Factor 1142.86
Zinc 26 26 1 13.66 1 13.66 1903.37

Final Average Bioconcentration Factor 1903.37
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Table F- 17

Calculation of Bioconcentration Factors for Bioaccurnulation of
Metal Constituents in Crayfish Tissue

Central Tendency
Pentolite Road

PBOW Sandusky, Ohio

Constituent
Analytical
Result for
Crayfish
Tissue
(mg/kg)

Crayfish
Tissue

Concentration
Utilized
(ppm)

Average
Analytical
Result for

Surface Water
(ppb) 4

Average
Surface Water
Concentration

Utilized
(ppb) I

Calculated
Fish

Bioconcentrati
on Factor

Aluminum 183 il 183 1 188.14 188.14 1 972.68
Final Average Bioconcentration Factor 972.68

Antimony 0.08 BI 0.035 1 2.75 1 2.75 1 12.73
Final Average Bioconcentration Factor 12.73

Arsenic ND 0.53 0.265 1 2.2 1 2 .2 120.45
Final Average Bioconcentration Factor 120.45

Barium 21 .3 21 .3 1 83.26 1 83.26 255.83
Final Average Bioconcentration Factor 255.83

Calcium 23200 23200 1 114600 7 114600 202.44
Final Average Bioconcentration Factor 202.44

Chromium 0.56 i l 0.56 1 1 .12 1 1 .12 1 500.00
Final Average Bioconcentration Factor 500.00

Cobalt ND 0.38 0.19 1 0.55 1 0 .55 345' .45
Final Average Bioconcentration Factor 345.45

Copper 16.6 16.6 1 2.69 1 2.69 T 6171 .00
Final Average Bioconcentration Factor 6171 .00

Iron 696 i l 696 1 536.8 1 536.8 1 1296.57
Final Average Bioconcentration Factor 1296.57

Lead 0.55 BI 0.11 1 1 .3 1 1 .3 84.62
Final Average Bioconcentration Factor 8Z.62

Magnesium 642 642 1 26460 1 26460 24.26
Final Average Bioconcentration Factor 24.26

Manganese 89.7 89.7 121 .2 121 .2 740.10
Final Average Bioconcentration Factor 740.10

Nickel 0.66 i l 0.66 1 0.8 1 0.8 825.00
Final Average Bioconcentration Factor 825.00

Phosphorous 173 j l 173 1 74.6 1 74.6 2319.03
Final Average Bioconcentration Factor
-

2319.03
Potassium 2120 7 2120 1 2072 1 2072 1023.17

Final Average Bloconcentration Factor 1023.17
Sodium 1620 1620 1 9638 1 9638 168.08

Final Average Bioconcentration Factor 168.08
Vanadium 0.38 i l 0.38 1 1 .05 1 1 .05 1 361 .90

Final Average Bioconcentration Factor 3il .90
Zinc 19.3 i l 19.3 1 13.66 1 13.66 1 1412.88

F- Final Average Bioconcentration Factor 1412.88
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Table F-18

Calculation of Bioconcentration Factors for Bioaccumulation of
Metal Constituents in Crayfish Tissue

Reasonable Maximum Exposure
Pentolite Road

PBOW Sandusky, Ohio

Constituent Analytical Result
for Crayfish

Tissue
(mg/kg)

Crayfish
Tissue

Concentration
Utilized
(ppm)

Average
Analytical
Result for

Surface Water
(ppb) 4

Average
Surface Water
Concentration

Utilized
(ppb)

Calculated
Fish

Bioconcentrati
on Factor

Aluminum 183 il 183 188.14 188.14 972.68
Final Average Bioconcentration Factor 972.68

Antimony 0.08 BI 0.04 1 2.75 1 2.75 1 14.95
Final Average Bioconcentration Factor 14.55

Arsenic ND 0.53 0.265 1 2.2 1 2.2 120.45
Final Average Bioconcentration Factor 120.45

Barium 21 .3 21 .3 1 83.26 1 83.26 255.83
Final Average Bioconcentration Factor 255.83

Calcium 23200 23200 1 114600 1 114600 202.44
Final Average Bioconcentration Factor 202.44

Chromium 0.56 i l 0.56 1 1 .12 1 1 .12 1 500.00
Final Average Bioconcentration Factor 500.00

Cobalt ND 0.38 0.19 1 0.55 1 0.55 349.45
Final Average Bioconcentration Factor

-
345.45
-Copper 16.6 16.6 1 2.69 1 2.69 7 6171 .00

Final Average Bioconcentration Factor 6171 .00
Iron 696 J j 696 1 536.8 1 536.8 1299.57

Final Average Bioconcentration Factor 1296.57
Lead 0.55 BI 0.275 7 1 .3 1 1 .3 211 .54

Final Average Bioconcentration Factor 211 .54
Magnesium 642 642 1 26460 1 26460 24.26

Final Average Bioconcentration Factor 24.26
Manganese 89.7 89.7 1 121 .2 1 121 .2 740.10

Final Average Bioconcentration Factor 740.10
Nickel 0.66 J I 0.66 1 0.8 1 0.8 825.00

Final Average Bloconcentration Factor 825.00
Phosphorous 173 i l 173 1 74.6 1 74.6 2319.03

Final Average Bloconcentration Factor 2319.03
'Potassium 2120 2120 1 2072 1 2072 1073 . 17

-7-
Final Average Biloconcentration Factor 1023.17

Sodium 11620 1620 9638 9638 169.08
Final Average Bioconcentration Factor 168.08

Vanadium 0.38 i l 0.38 1 1 .05 1 1 .05 1 361 .90
Final Average Bioconcentration Factor 361.90

Zinc 19.3 J I 19.3 1 13.66 1 13.6~~l2.88
Final Average Bioconcentration Factor 1412.88
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APPENDIX G

APPLICATION OF ESSENTIAL NUTRIENTS IN ECOLOGICAL RISK
ASSESSMENT
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G.1 .0 Introduction

All forms of living matter require inorganic elements, or minerals, for their normal life processes .

All animal tissues and feeds contain inorganic or mineral elements in widely varying amounts
and proportions . Minerals that are needed in relatively large amounts are referred to as major or
macrominerals ; those that are needed in very small amounts are referred to as trace minerals or

microminerals. These terms represent quantity designations of the amounts required in an

animal's diet and their generally low or trace concentrations in tissues. The major minerals are
required in concentrations of greater than 100 parts per million (ppm) and are often reported as a
percentage of diet, while trace elements are required at less than 100 ppm and are sometimes

reported at the ppb level . Table G- I presents twenty-four elements known to be required by at
least some animal species (McDowell, 1992) .

Table G-1
General Macro and Microminerals

Majoror Macrorninerals Trace or Microminerals

Calcium (Ca) Arsenic (As)* Iodine (1) Nickel (Ni)*
Chlorine (CI) Boron (B)* Iron (Fe) Selenium (Se)
Magnesium (Mg) Chromium (Cr) Lead (Pb)* Silicon (Si)*
Phosphorus (P) Cobalt (Co) Lithium (Li)* Tin (Sn)*
Potassium (K) Copper (Cu) Manganese (Mn) Vanadium (V)*
Sodium (Na) Fluorine (F) Molybdenum (Mo) Zinc (Zn)
Sulfur (S)

These elements have not been shown to be essential for livestock or humans consuming typical
diets .

The listing of some ofthe trace elements as essential (e.g ., lead, arsenic, tin, vanadium, lithium,
and fluorine) is difficult and sometimes tentative, and rests on experiments with only one or

more species . In these experiments, diets adequate in all nutrients except the mineral in question

produced clinical signs that were prevented or overcome by adding that mineral to the diets

(pages 352, 352, 376, 377, 37 1, and 336 in McDowell [1992], respectively, for Pb, As, Sri, V, Li,
and F) .

Unlike other nutrients mineral elements cannot be synthesized by living organisms . Minerals act
as (1) structural components of body organs and tissues, (2) constituents ofbody fluids and
tissues as electrolytes, and (3)) catalysts in enzyme and hormone systems . The most obvious
function of mineral elements in the body is to provide structural Support (skeleton) for the body .
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Ca, P, Mg, F, and Si in bones and teeth all contribute to mechanical stability. Birds use Ca to
produce egg shells, and P and S are found in muscle proteins . Minerals are interrelated and
balanced against each other, and most often cannot be considered as single elements with
independent and self-sufficient roles in the organized bodily processes. The definite relationship
of Ca and P in the formation of bones and teeth and the interrelationships of Fe, Cu, and Co (in
vitamin B12) in hemoglobin synthesis and red blood cell formation are examples. Sodium, K, Ca,
P, and CI serve individually and collectively in the body fluids . A number of trace elements (i .e .,
Cu, Zn, Fe, and Se) in addition to certain vitamins (i.e ., A, D, E, B6, and folacin) and other
nutrients, are strongly related to adequate immune response (McDowell, 1992).
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G.2.0 Mineral Requirements

A series of "safe" dietary levels ofpotentially toxic elements has been established on the extent

to which other elements that affect their absorption andretention are present (McDowell, 1992) .

Table G-2 presents some of these "safe" dietary levels or mineral requirements for selected

species.

Table G-2
Mineral Requirements for Selected Species

Species Mineral (mg/kg of feed)

Ca Mg K Na Cu Fe Mn P Se Zn

Japanese Quail 25,000 500 4,000 1,500 6 100 70 5,000 0.2 50

Rat 5,000 400 3,600
1
500 5 35 50 4,000 0.10 0.25

Mouse 4,000 500 2000 --- 4.5 1 25 44 4,000 --- 30

Cat 8,000 400 4,000 500 5 80 5 6,000 0 .1 50

Mink 6,000 440 3,000 --- 6 80
1
44 5,500 0 .1 66

To determine whether concentrations of these minerals in the envirom-nent exceed safe dietary

levels, the mineral requirements were converted to dietary doses using the following equation :

Dose (mg/kg-day) = Diet (mg/kg) x Fl (kg/day) x I/BW (kg)

where :

Diet (mg/kg) = Mineral requirement for each nutrient ;
F1 (kg/day) = Food ingestion rate ; and
BW (kg/day) = Body weight .

Variables for the species are shown in Table G-3 .
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Table G-3
Food Ingestion and Body Weights

Species Food Ingestion (Fl) (kg/day) Body Weight (Kg)

Japanese Quail 0.0 17 derived from
FI(kg/day) = 0.0582*I3W(kg)"' b

0.15 a

Rat 0.08a 0.35 a

Mouse 0.0055a
0.03

a

Cat 0.24 derived from
FI(kg/day)=0.0687*l3W(kg)O 822 b

4.5 derived from
I Olbs*0.453592') conversion
factor .'

Mink 0. 1 37a I .0a

a - ORNL, 1996 .
b - USEPA, 1993 .
c - IT, 1999 .

Table G-4 presents the mineral requirements calculated as dietary doses for selected species
presented in Table G-3 .

Table G-4
Mineral Requirements as a Dietary Dose for Selected Species

Species Mineral Dose (mg/kg-day)

Ca Mg K Na CU Fe Mn P Se Zn

Japanese Quail 2,833 56.7 453 170 0.7 11 .3 7.9 567 0.02 5.7

Rat 1,143 91 .4 823 114 1 .1 8 11 .4 1 914 0.02 0.06

Mouse 733 92 367 --- 0.8 4.6 8.1 73')~ --- 5.5

Cat 427 21 213 26.7 0.3 4.3) 0.3 320 0.01 2.7

Mink 822 60 411 --- 0.8 11 6 753 0.01 9
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GAO Maximum Tolerance Levels

Information concerning the toxicity or tolerance of minerals is incomplete. According to

available information, the toxic level of most major minerals is about 10 times the recommended

level for young, growing livestock . The toxic levels of trace minerals appear to be highly

variable, ranging between 10 and 1, 500 times the recommended level. The National Research

Council (NRC) publishes maximum tolerance levels for domestic animals. The maximum

tolerance level is defined as that dietary level that, when fed for a limited period, will not impair

animal performance and should not produce unsafe residues in human food derived from

animals. The levels listed in Table G-5 were derived from toxicity data on the designated

species. Tolerance levels vary with the species, adaptation, duration of receiving the toxicants,

age, physical condition ofthe animal, and many other factors (McDowell, 1992) .

Table G-5
Maximum Tolerance Levels for Domestic Animals

Maximum Tolerance Levels of Dietary Minerals (ppm)
Species

Ca' Mg K Na Cu Fe Mn P Se Zn

I
(as NaCl)

Poultry 40,000' (3,000) (20,000) 20,000 300 1,000 2,000 8,000 20,000 1,000
12,00W

1 1 1

Rabbits 20,000 (3,000) (30,000) (30,000)
1
200 (500)_ (400) 10,000 (20,000)

1
(500)

Source : McDowell, 1992 .

The levels in parentheses were derived by interspecific species extrapolation.

a - Ratio of calcium to phosphorus is important .

b - Laying hen.

c - Other poultry.

Using the same procedure described in Section 2.0, the maximum tolerance levels are converted

into dietary doses to determine whether concentrations of these minerals in the environment

exceed safe dietary levels . Variables for the domestic animals are shown in Table G-6 .
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Table G-6
Food Ingestion and Body Weights for Domestic Animals

Species Food Ingestion (Fl) (kg/day) Body Weight (Kg)

Poultry 0.08 derived from 1 .6 (mean weight of male and
Fl(kg/day) = 0.0582*BW(kg)0 .651 a female chicken)

Rabbits 0.2 derived from 3 .8'
Fl(kg/day)=0.0687*BW(kg)' 822 a

a - USEPA, 1993 .
b - ORNL, 1996 .

Table G-7 presents the calculated dietary doses for selected species presented in Table G-6 .

Table G-7
Maximum Tolerance Level as a Dietary Dose for Domestic Animals

Dietary Doses (mg/kg-day)
Species

Ca Mg K Na
(as NaCI)

Cu Fe Mn P Se Zn

Poultry 600 150 1,000 1,000 15 50 100 400 1,000 50

Rabbits 1 1,053 1 158
1

1,579 1,579 11 26 21 526 1,053 26
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GAO Data Use

Mineral requirements or maximum tolerance levels will be used in ecological risk assessments,

as appropriate .
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APPENDIX H

RISK CHARACTERIZATION SPREADSHEETS
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Plum Brook Oruc.ance Works
West Area Red Water Ponds

Chemical Data

WARPTERR-RL-v-CT

Chemical Name

Surface
Soil Conc

.

(mg/kg)

Total
Soil Conc.
(mg/kg)

Water
Conc.
(mg/L)

log Kow
(organics)

Soil-to-
znt
TF

Shallow-rooted
Plant Conc .
(mg/kqdw)

Deep-rooted
Plant Conc .
(ma/kadw)

Soil-to-
Invert .
BAF

Inv rt .
Conc .

(ma/kadw)

Food-to-
Muscle

- TF
Organics

1,3-DNB 2.OOE-01 1 .49E+00 5 .33E+00 O.OOE+00 1 .07E+00 1-OOE-01 O.OOE+00 6.37E-07
4-Amino-2,6-DNT 1 .50E-01 2.OOE+00 2.70E+00 0.00E+00 4.06E-01 1 .OOE-01 O.OOE+00 2.14E-06
Anthracene 2.OOE-01 1 .90E-01 4.45E+00 1 .04E-01 2 .07E-02 1 .97E-02 1 .07E+00 2.14E-01 7.28E-04
Benzo(a)anthracene 2.1 OE-01 2.10E-01 5.61 E+00 2 .22E-02 4.65E-03 4.65E-03 5 .80E-01 1 .22E-01 1 .15E-02
Benzo(b)fluoranthene 2.OOE-01 2.OOE-01 6.06E+00 1 .22E-02 2.43E-03 2.43E-03 2.10E-01 4.20E-02 3.35E-02
Benzo(g,h,i)perylene 1 .90E-01 1 .90E-01 6.51 E+00 6 .69E-03 1 .27E-03 1 .27E-03 5.OOE-01 9.50E-02 9 .77E-02
Benzo(k)fluoranthene 2.1 OE-0 1 2.OOE-01 6.06E+00 1 .22E-02 2.56E-03 2.43E-03 4.70E-01 9.87E-02 3 .35E-02
Chrysene 2.10E-01 2.10E-01 5.61 E+00 2.22E-02 4.65E-03 4.65E-03 5.50E-01 1 .16E-01 1 .15E-02
lndeno(1,2,3-cd)pyrene 2.OOE-01 1 .90E-01 6.51 E+00 6.69E-03 1 .34E-03 1 .27E-03 5.60E-01 1 .12E-01 9 .77E-02
Phenanthrene 2.10E-01 2 .10E-01 4.45E+00 1 .04E-01 2.18E-02 2.18E-02 1 .OOE-01 2.1 OE-02 7 .28E-04

Inorganics
Iron 1 .04E+01 --- NA O.OOE+00 O .OOE+00 NA O .OOE+00 NA
Lead 2 .1 OE-02 --- NA O.OOE+00 O.OOE+00 NA O .OOE+00 NA
Manganese 6 .30E-01 --- NA O.OOE+00 O .OOE+00 NA O .OOE+00 NA
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Plum Brook Ordnance Works
West Area Red Water Ponds

Toxicity Data

Mammals Birds
LOAEL Test Body Wt. LOAEL Test Body Wt.

Chemical Name
(mgj g1

k d)
s

specie (kg) (mg/kg/d) Species (kq)
Organics

1,3-DNB 1 .13E+00 rat 0.35 4.20E+00 red-wing 0 .077
4-Amino-2,6-DNT 9.59E+01 rat 0.35 1 .78E+01 bobwhite quail 0.19
Anthracene 1 .OOE+01 mouse 0.03
Benzo(a)anthracene 1 .OOE+01 mouse 0.03
Benzo(b)fluoranthene 1 .OOE+01 mouse 0.03
Benzo(g,h,i)perylene 1 .OOE+01 mouse 0.03
Benzo(k)fluoranthene 1 .OOE+01 mouse 0.03
Chrysene 1 .OOE+01 mouse 0.03
Indeno(1,2,3-cd)pyrene 1 .OOE+01 mouse 0.03
Phenanthrene 1 .OOE+01 mouse 0.03

Inorganics
Iron 1 .30E+02 rabbit 3 .8 2 .50E+02 poultry 1 .6
Lead 8 .OOE+01 rat 0 .35 3.85E+01 Am. Kestrel 0.13
Manganese 2 .84E+02 rat 0 .35 9.77E+03 , Jap . Quail 0.072
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Plum Brook Oronance Site
West Area Red Water Ponds

Omnivorous Rodent: Door mouse (Penomyscus mankalatus)

WARPTERR-REV-CT

Lemical Name LOAEL
Uncertainty
Factor-

Adjusted
LOAEL

Foraging
Factor(soil)

Foraging
Factor

I (sw)

Soil
Intake
mg/kg-d)

Soil Intake
Hazard
Quotient

Plant
Intake

(mglkg-d)

Plantintake
Hazard
Quotient

Invert .
Intake

(m!3/kq-d)

Invert . Intake
Hazard
Quotient

Soil/Plantlinvert .
Hazard
Quotient

Water
Intake

(molka-d)

Water
Hazard
Quotient

overall
Hazard
Ind-

Tissue
Conc.

mo/ka(dw)l
Organics

1 .3-DNB 2.49E+00 1 .00E+00 2 .49E+00 1 .OOE+00 1 .00E+00 0.00E+00 O .OOE+00 O .OOE+00 O .OOE+00 o .ooE+00 O .OOE+00 O.OOE+00 0
,
00E+00 O .OOE+00 0 .001E+00 O .OOE+00

4-Amino-2,6-DNT 2.1 1 E+02 1 .0012+00 2 .1 1 E+02 1 .00E+00 1 .OOE+00 O.OOE+00 O .OOE+00 O .OOE+00 0 .001E+00 O .OOE+00 O,OOE+00 0 .001E+00 0
,
001E+00 O .OOE+00 O .OOE+00 0.0012+00

Anthracene 1,19E+01 1 .00E+00 1 .19E+01 1 .00E+00 1 .00E+00 7 .70E-04 6.46E-05 2 .39E-03 2.01 E-04 1 .58E-02 1 .32E-03 1 .59E-03 0
,
OOE+00 0 .0012+00 1 .59E-03 1 .62E-04

Benzo(a)anthracene 1 .19E+01 1 .OOE+00 1 .19E+01 1 .0012+00 1 .00E+00 8.09E-04 6.78E-05 5 .37E-04 4 .50E-05 8 .99E-03 7 .53E-04 8.66E-04 0
,
OOE+00 O .OOE+00 8 .66E-04 1 .39E-03

Benzo(b)fluoranthene 1 .19E+01 1 .OOE+00 1 .19E+01 1 .00E+00 1 .00E+00 7.70E-04 6.46E-05 2 .81 E-04 2 .35E-05 3 .10E-03 2 .60E-04 3.48E-04 0 OOE+00 O .OOE+00 3 .48E-04
I
.63E-03

Benzo(g,hJ)perylene 1 .19E+01 1 .00E+00 1 .19E+01 1 .OOE+00 1 .00E+00 7 .32E-04 6.13E-05 1 .47E-04 1 .23E-05 7 .01E-03 5 .87E-04 6.61 E-04 0 OOE+00 O .OOE+00 6 .61 E-04 9 .02E-03
Benzo(k)fluoranthene 1 .19E+01 1 .OOE+00 1 .19E+01 1 .00E+00 1 .001E+00 8.09E-04 6.78E-05 2.95E-04 2 .47E-05 7,28E-03 6 .10E-04 7.03E-04 0 OOE+00 0 .001E+00 7 .03E-04 3.29E-03
Chrysene 1 .19E+011 11 .00E+00 1-19E+01 1 .00E+00 1 .0012+00 8.09E-04 6.78E-05 5.37E-04 4.50E-05 8 .52E-03 7 .14E-04 8.27E-04 0

,
OOE+00 O .OOE+00 8 .27E-04 1 .33E-03

lndeno(1,2,3-cd)pyrene 1 .19E+01 1 .00E+00 1 .19E+01 1 .00E+00 1 .00E+00 7.70E-04 6.46E-05 1 .64E-04 1 .29E-05 8 .26E-03 6 .93E-04 7 .70E-04 0
,
001E+00 0 .001E+00 7 .70E-04

1

'
05E-02

Phenanthrene 1 .19E+01 1 .OOE+00 1 .11912+01 1 .OOE+00 1 .00E+00 8.09E-04 6.78E-05 2.51 E-03 2 .1 1 E-04 1 .55E-03 1 .30E-04 4 .0812-04 O.OOE+00 O .OOE+00 4 .08E-04 4 .15E-05
Inorganics

Iron 5 .20E+02 1 .OOE+00 5 .20E+02 1 .00E+00 1 .0012+00 O.OOE+00 0.00E+00 0.001E+00 0.0012+00 O .OOE+00 O .OOE+00 0.0012+00 1 .55E+00 2 .97E-03 2 .97E-03 O .OOE+00
Lead 1 .76E+02 1 .00E+00 1 .76E+02 1 .00E+00 1 .00E+00 O .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O .OOE+00 O .OOE+00 O.OOE+00 3 .12E-03 1 .77E-05 1 .77E-05 O .OOE+00
Manganese 6 .26E+02 . 1 .OOE+00 6 .26E+02, 1 .OOE+00, 1 .OOE+00, O.OOE+00, 0.001E+00 , O.OOE+00, 0.001E+00 0 .00E+00, 0 .001E+00 O.OOE+00 9 .36E-02 i .50E-04 1 .50E-04 O .OOE+00 I

TOTAL I I I I L5.26E:21L I 5 .75E .04 I I 5 .07E-03 6 .17E-03 3.14E.03 9 .31E-03 J

Body Weight (kg) 0 .0148
Water intake (Ud) 0 .0022
Food intake (kg(dw)/d) 0 .0028
Soil intake (kg/d) 0 .000057
Plant intake (kg(dw)/d) -- 61 % of diet 0 .001708
Invertebrate intake (kg(dw)/g) - 39% of diet 0 .001092
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Plum Brook Ordnance Works
West Area Red Water Ponds

Opportunistic Omnivore : Raccoon (Procyon lotor)

WARPTERR-REV-CT

hemical Name OAEL
ncertainty
Factor

djusted
LOAEL

Foragings
Fa I

soill

or

c

g

or
Foraging
a Iorc

g

or
sw

Soil
Intake

Soil Intake
Hazard
Quotient

Plantt
IntakeP
m /k -d

Plant Intake
Hazard
Quotient

Invert.
Intake

Invert. Intake
Hazard
Quotient

Mouse
Intake

I(mg/kq-d)

Mouse Intake
Hazard

IQuotient

Total Intake
Hazard
Quotient

Water
Intake

(ma/kq-d)

Water
Hazard
Quotient

Overall
Hazard
Index

Organics

9

1,3-DNB 5.78E-01 1.OOE+00 5.78E-01 1.00E+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.0012+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.0011+004-Amino-2,6-DNT 4.91E+01 1.0012+00 4.91E+01 1.001E+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.0012+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00Anthracene 2.77E+00 1.OOE+00 2.77E+00 1.00E+00 1 .OOE+00 4.71 E-04 1 .70E-04 4.44E-04 1 .60E-04 3.27E-03 11 .11SE-03 4.12E-07 1 .49E-07 1.51 E-03 O.OOE+00 O.OOE+00 1.51E-03Benzo(alanthracene 2.77E+00 1.001E+00 2.77E+00 1.00nE+00 1.OnOE+00 4.94E-04 1 .78E-04 9.96E-05 3.60E-05 1 .86E-03 6.73E-04 3.54E-06 1 .28E-06 8.88E-04 O.OOE+00 O.OOE+00 8.88E-04Benzo(b)fluoranthene 2,77E+00 1.OOE+00 2.77E+00 1 .OOE+00 1.001E+00 4.71E-04 1 .70E-04 5.21E-05: 1 .88E-05 6.42E-04 2.32E-04 4.15E-06 1 .50E-06 4.22E-04 0.001E+00 0.0012+00 4.22E-04Benzo(g,h,!)peryiene 2.77E+00 1.OOE+00 2.77E+00 1 .00E+00 1.OOE+00 4.47E-04 1 .61 E-04 2.72E-05 9.82E-06 1 .45E-03 5.25E-04 2.3012-05 8.31E-06 7.04E-04 0.00E+00 0.00E+00 7 04E-04Benzo(k)fluoranthene 2.77E+00 1.OOE+00 2.77E+00 1 .OOE+00 1.OOE+00 4.94E-04 1 .78E-04 5.47E-05 1 .98E-05 1 .51E-03 5.45E-04 8.39E-06 3.03E-06 7.46E-04 O.OOE+00 O.OOE+00
.

7 46E-04Chrysene 2.77E+00 1.00E+00 2.77E+00 1 .OOE+00 1.00E+00 4.94E-04 1 .78E .04 9.96E-05 3.60E-05 1.77E-03 6.38E-04 3.38E-06 1 .2211-06 8.53E-04 O.OOE+00 O.OOE+00
.

8.53E-04lndeno(1,2,3-cd)pyrene 2.77E+00 1 .001E+00 2.77E+00 1 .00E+00 1.001E+00 4.71E-04 1 .70E-04 2.86E-05 1 .03E-05 1.71 E-03 6.19E-04 2.68E-05 9.68E-06 8.08E-04 O.OOE+00 0.00E+00 8 08E-04Phenanthrene 2.77E+00 1 .00E+00 2.77E+00 1 .00E+00 1.OOE+00 4.94E-04 1.78E-04 4.66E-04 1 .68E-04 3.21 E-04 1 .16E-04 1.06E-07 3.82E-08 4.63E-04 O.OOE+00 O.OOE+00
.

4.63E-04Inorganics
Iron 1.21 E+02 1 .OOE+00 1.21 E+02 1 .OOE+00 1.0012+00 0.001E+00 O.OOE+00 0.00E+00 O.OOE+00 0.0012+00 O.OOE+00 0,00E+00 O.OOE+00 O.OOE+00 8.77E-01 7.26E-03 7.26E-03Lead 4.09E+01 1 .0012+00 4.09E+01 1 .OOE+00 1.OOE+00 0.00E+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 1 .77E-03 4.32E-05 4.32E-05Manganese 1.45E+02 1 .OOE+00 1.45E+02 1 .00E+00 1.OOE+ 0. 0 +00, 0.001E+00 0.00E+00, O.OOE+00 O.OOE+00, O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 5.31E-02 3.65E-04 3.65E-04

TOTAL 1.38E-03 4.59E .04 4.53E .03 2.52E-05 6.40E-03 7.67E-03 1 .41E.012

Body Weight (kg) 5 .1
Water intake (Ud) 0 .43
Food intake (kg(dw)/d) 0 .26
Soil intake (kg1d) 0 .012
Mouse Intake (kg(dw)ld) -- 5 % of diet 0 .013
Plant intake (kg(dw)/d) -- 42% of diet 0.1092
Invertebrate intake (kg(dwj~ --~30% of~diet 0 .076
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Plum Brook Ort...dnce Works
West Area Red Water Ponds

Herbivorous Rodent: Eastern Cottontail (Sylvilagus floridanus)

WARPTERR-REV-CT

Lemical Name LOAEL
Uncertainty

Factor
Adjusted
LOAEL

Foraging
Factor
(soil) I

Foraging
Factor
(sw) I

Soil
Intake

(rnq/kg-d)1

Soil Intake
Hazard
Quotient I

Plant
Intake

(mg/kq-d)

Plant
Hazard
Quotient

Soil/Plant
Hazard
Quotient

Water
Intake

(mg/kq-d)

Water
Hazard
Quotient

Overall
Hazard
Index

Tissue
Conc.

Eft(dwi
Organics -

1,3-DNB 1 .51E+00 1 .00E+00 1 .51E+00 1,00E+00 1 .0011+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+004-Amino-2,6-DNT 1 .28E+02 1 .00E+00 1 .28E+02 1 .OOE+00 1 .00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00Anthracene 7.23E+00 1 .00E+00 7.23E+00 1 .00E+00 1,00E+00 1 .06E-03 1 .47E-04 1 .76E-03 2.43E-04 3.90E-04 O.OOE+00 O.OOE+00 3.90E-04 7 11 E-05Benzo(a)anthracene 7.23E+00 1 .OOE+00 7.23E+00 1 .OOE+00 1.OOE+00 1 .11E-03 1 .54E-04 3.95E-04 5.46E-05 2.09E-04 O.OOE+00 O.OOE+00 2.09E-04
.

6 .OOE-04Benzo(b)fluoranthene 7.23E+00 1.OOE+00 7.23E+00 1 .00E+00 1.00E+00 1 .06E-03 1 .47E-04 2.06E-04 2.86E-05 1 .75E-04 O.OOE+00 O.OOE+00 1 .75E-04 1.47E-03Benzo(g,h,I)perylene 7.23E+00 1.OOE+00 7.23E+00 1 .OOE+00 1.OOE+00 1.01E-03 1 .39E-04 1.08E-04 1 .49E-05 1 .54E-04 O.OOE+00 O.OOE+00 1.54E-04 3.78E-03Benzo(k)fluoranthene 7.23E+00 1.00E+00 7.23E+00 1 .OOE+00 1.00E+00 1 . 11 E-03 1 .54E-04 2.17E-04 3.OOE-05 1 .84E-04 O.OOE+00 O.OOE+00 1 .84E-04 1 .54E-03Chrysene 7 .23E+00 1 .00E+00 7.23E+00 1 .00E+00 1 .00E+00 1 . 11 E-03 1 .54E-04 3.95E-04 5.46E-05 2.09E-04 O.OOE+00 O.OOE+00 2.09E-04 6.OOE-04Indeno(1,2,3-cd)pyrene 7.23E+00 1 .OOE+00 7.23E+00 1,00E+00 1 .OOE+00 1.06E-03 1 .47E-04 1 .13E-04 1.57E-05 1 .62E-04 O.OOE+00 O.OOE+00 1.62E-04 3.98E-03Phenanthrene 7.23E+00 1 .OOE+00 7.23E+00 1 .OOE+00 1 .OOE+00 1.11E-03 1 .54E-04 1 .85E-03 2.56E-04 4.10E-04 O.OOE+00 O.OOE+00 4.10E-04 7.47E-05Inorganics
Iron 3.15E+02 1 .00E+00 3.15E+02 1 .00E+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 1 .01E+00 3 .21 E-03 3 .21 E-03 O.OOE+00Lead 1 .07E+02 1 .OOE+00 1 .07E+02 1 .OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 2.04E-03 1 .91E-05 1 .91E-05 O.OOE+00

--

3.79E+02, 1 .OOE+00 1 3.79E+021 1.OOE+00 1 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 1 6 .1 E-02 1 .61E-041 1 .61E-041 0.OOE+ 0

TOTALF I 1.20E-03 I _1 .6 .97E-041 1.89E-031 [3.39E-03J5.28E-031 I

Body Weight (kg) 1 .132
Water intake (Ud) 0.11
Food intake (kg(dw)/d) 0.096
Soil intake (kg/d) 0 .006
Plant intake (kg(dw)ld) -- 100% of diet 0.096
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Plum Brook Ordnance Works
West Area RedWater Ponds

Insectivorous mammal : Short-tailed shrew (Blarina brevicauda)

WARPTERR-REV-CT

lChernical Name LOAEL
Uncertainty

Factor
Adjusted
LOAEL

Foraging
Factor
(Soil)

Foraging
Factor
(sw)

Soil
Intake

(mg/kg-d)

Soil Intake
Hazard
Quotient

Invert .
Intake

(mg/kg-d)

Invert . Intake
Hazard
Quotient

Soil/Invert .
Hazard
Quotient

Water
Intake

(mg/kg-d)

Water
Hazard
Quotient I

Overall
Hazard
Index

Tissue
Cone.

lmq/kg(dw)
Organics

1,3-DNB 3.97E+00 1 .OOE+00 3.97E+00 1 .00E+00 1 .OOE+00 1 . 11 E-02 2.79E-03 O.OOE+00 O.OOE+00 2.79E-03 O.OOE+00 O.OOE+00 2.79E-03 3.74E-08
4-Amino-2,6-DNT 3.37E+02 1 .OOE+00 3.37E+02 1 .OOE+00 11 .00E+00 8.30E-03 2.46E-05 0.001E+00 O.OOE+00 2.46E-05 O.OOE+00 O.OOE+00 2.46E-05 9.44E-08
Anthracene 1 .90E+01 1.00E+00 1.90E+01 1 .00E+00 1 .OOE+00 1 .05E-02 5.53E-04 1.14E-01 6.01E-03 6.56E-03 O.OOE+00 O.OOE+00 6.56E-03 4.81E-04
Benzo(a)anthracene 1 .90E+01 1 .OOE+00 1.90E+01 1 .00E+00 1 .00E+00 1 .16E-02 6.11 E-04 6.50E-02 3.42E-03 4.03E-03 O.OOE+00 O.OOE+00 4.03E-03 4.67E-03
Benzo(b)fluoranthene 1 .90E+01 1 .OOE+00 1 .90E+01 1.OOE+00 1 .OOE+00 1 . 11 E-02 5.82E-04 2.24E-02 1 .18E-03 1.76E-03 O.OOE+00 O.OOE+00 1.76E-03 5.95E-03
Benzo(g,hJ)perylene 1 .90E+01 1 .OOE+00 1 .90E+01 1 .00E+00 1 .OOE+00 1 .05E-02 5.53E-04 5.07E-02 2.67E-03 3.22E-03 0.001E+00 0.001E+00 3.22E-03 3.17E-02
Benzo(k)fluoranthene 1 .90E+01 1 .00E+00 1 .90E+01 1.OOE+00 1 .OOE+00 1 . 11 E-02 5.82E-04 5.26E-02 2.77E-03 3.35E-03 O.OOE+00 O.OOE+00 3.35E-03 1 .13E-02
Chrysene 1 .90E+01 1 .00E+00 1 .90E+01 1.OOE+00 1 .OOE+00 1 .16E-02 6.11 E-04 6.16E-02 3.24E-03 3.85E-03 O.OOE+00 O.OOE+00 3.85E-03 4.46E-03
Indeno(1,2,3-cd)pyrene 1 .90E+01 1 .00E+00 1 .90E+01 1.OOE+00 1.00E+00 1 .05E-02 5.53E-04 5.97E-02 3.14E-03 3.70E-03 O.OOE+00 O.OOE+00 3.70E-03 3.64E-02
Phenanthrene 1 .90E+01 1 .001E+00 1 .90E+01 1.OOE+00 1 .OOE+00 1 .16E-02 6.11 E-04 1 .12E-02 5.89E-04 1.20E-03 O.OOE+00 0.001E+00 1.20E-03 8.81 E-05

Inorganics
Iron 8.29E+02 1 .OOE+00 8.29E+02 1 .OOE+00 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.0015+00 1.59E+00 1.92E 03 1.92E-03 O.OOE+00,
Lead 2.81E+02 1 .OOE+00 2.81 E+02 1 .001E+00 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 3.22E-03 1 . 15E:05 1 .15E-05 O.OOE+00
Manganese I 9.97E+021 1 .OOE+00 I 9.97E+021 1 .00E+00 i 1.OOE+00I O.OOE+00 I O.OOE+00 I O.OOE+00 I O.OOE+00 I O.OOE+00 1 9.6 E-02 9.68E-05 9.68E-05 O.OOE+00

I TOTAL I I I I I I I 7.47E-03 I I 2.30E-02 I 3.05JE-02 I 2.03E-03 3.25E-n-3

Pody Weight (kg) 0.015
Water intake (Ud) 0.0023
Food intake (kg(dw)/d) 0.008
Soil intake (kg/d) 0.00083
Invertebrate intake (kg(dw)/d)--l 00% of diet 0.008
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Plum Brook Oromance Works
West Area Red Water Ponds

Herbivorous Mammal : White-tailed deer (Odocoileus virginianus)

WARPTERR-REV-CT

Lemical Name LOAEL
Uncertainty

Factor
Adjusted
LOAR

Foraging
Factor I
knill

Foraging
Factor
(sw) I

Soil
Intake

(mg/kq-d)

Soil Intake
Hazard
Quotient

Plant
Intake

(mg/kg-d)

Plant Intake
Hazard
Quotient

Soil/Plant
Hazard
Quotient

Water
Intake

(mg/kg-d)

Water
Hazard
Quotient

Overall
Hazard
Index

Organics
1,3-DNB 6.15E-01 1 .OOE+00 6.15E-01 1 .00E-02 1 .OOE-02 O.OOE+00 O.OOE+00 3.50E-04 5.69E-04 5.69E-04 O.OOE+00 O.OOE+00 5.69E-044-Amino-2,6-DNT 5.22E+01 1 .OOE+00 5.22E+01 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 1 .33E-04 2.55E-06 2.55E-06 O.OOE+00 O.OOE+00 2.5511-06Anthracene 2.9411+00 1 .OOE+00 2.94E+00 1 .OOE-02 1 .OOE-02 1.31E-06 4.46E-07 6.4611-06 2.20E-06 2.64E-06 O.OOE+00 O.OOE+00 2.64E-06Benzo(a)anthracene 2.94E+00 1 .OOE+00 2.94E+00 1 .OOE-02 1 .OOE-02 1 .38E-06 4.68E-07 1 .53E-06 5.18E-07 9.86E-07 O.OOE+00 0.0011+00 9.86E-07Benzo(b)fluoranthene 2.94E+00 1 .OOE+00 2.94E+00 1 .00E-02 1 .00E-02 1 .31 E-06 4.46E-07 7.98E-07 2.71 E-07 7.17E-07 O.OOE+00 O.OOE+00 7.17E-07Benzo(g,hJ)perylene 2.94E+00 1 .0012+00 2.94E+00 1 .00E-02 1 .00E-02 1 .25E-06 4.23E-07 4.17E-07 1.42E-07 5.65E-07 O.OOE+00 O.OOE+00 5.65E-07Benzo(k)fluoranthene 2.94E+00 1 .OOE+00 2.94E+00 1 .OOE-02 1 .0011-02 1 .38E-06 4.68E-07 7.98E-07 2.71 E-07 7.39E-07 O.OOE+00 O.OOE+00 7.39E-07Chrysene 2.94E+00 1 .00E+00 2.94E+00 1 .OOE-02 1 .OOE-02 1 .38E-06 4.68E-07 1 .53E-06 5.18E-07 9.86E-07 O.OOE+00 O.OOE+00 9.86E-07Indeno(1,2,3-cd)pyrene 2.94E+00 1 .OOE+00 2.94E+00 1 .OOE-02 1 .OOE-02 1 .31E-06 4.46E-07 4.17E-07 1 .42E-07 5.87E-07 0.0011+00 O.OOE+00 5.87E-07Phenanthrene 2.9411+00 1 .OOE+00 2.94E+00 1 .OOE-02 1 .OOE-02 1 .38E-06 4.68E-07 7.14E-06 2.43E-06 2.89E-06 O.OOE+00 O.OOE+00 2.8911-06Inorganics
Iron 1 .28E+02 1 .OOE+00 1 .28E+02 1 .00E-02 1,OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 4.16E-01 3.24E-03 3.24E-03Lead 4.35E+01 1 .00E+00 4.35E+01 1 .00E-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 8.40E-04 1 .93E-05 1 .93E-05

I 1 .54E+021 1 .OOE+00 I 1 .54E+021 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 2.52E-02 1 .6312-04 1 .63E-04

TOTAL I I - I I I I 3 .63E-06 I _=5.78E-04 5.81E-04 I I 3.42E-03 1

,

4.01 E-073

Body Weight (kg) 61
Water intake (Ud) 4
Food intake (kg(dw)/d) 2

1
Soil intake (kg/d) 0.04
Plant intake (kg(dw)/d) -- 100% of diet 2
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Plum Brook Ordnance Works
West Area Red Water Ponds

Insectivorous Bird : Marsh wren (Cistothorus palustris)

WARPTERR-REV-CT

ernical Name OAEL
Uncertainty

Factor
Adjusted
LOAEL 1

Foraging
Factor
(8011)

Foraging
Factor

1 (sw) I

Soil
Intake

(rnq/kg-d)

Soil Intake
Hazard

1 Quotient

Invert.
Intake

mg/kg-dJ

Invert . Intake
Hazard
Quotient

Soil/Invert .
Hazard
Quotient

Water
Intake

(rngft-d)

Water
Hazard
Quotient

Overall
Hazard
Index

Conc.
mg/kg(dw)

Organics
1,3-DNB 4.20E+00 1 .OOE+00 4.20E+00 1 .00E+00 1 .OOE+00 O.OOE+00 0-00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
4-Amino-2,6-DNT 1.78E+01 1 .001E+00 1 .78E+01 1 .00E+00 1 .OOE+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 0 .001E+00 O.OOE+00 O.OOE+00 O.OOE+00Anthracene 0 .001E+00 1 .00E+00 O.OOE+00 1 .00E+00 1 .OOE+O() MOE-03 O.OOE+00 2.03E-01 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 4.86E-04Benzo(a)anthracene O.OOE+00 1 .OOE+00 O.OOE+00 1 .OOE+00 1 .00E+00 3.99E-03 O.OOE+00 1 .16E-01 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 4.43E-03Benzo(b)fluoranthene O.OOE+00 1 .00E+00 O.OOE+00 1 .00E+00 1 .00E+00 3.80E-03 O.OOE+00 3.99E-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 4.72E-03Benzo(g,h,i)perylene O.OOE+00 1 .00E+00 O.OOE+00 1 .001E+00 1 .00E+00 3.61 E-03 O.OOE+00 9.03E-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 2.96E-02Benzo(k)fluoranthene O.OOE+00 1 .OOE+00 O.OOE+00 1 .00E+00 1 .001E+00 3.99E-03 0.001E+00 9.38E-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 1 .06E-02Chrysene 0.001E+00 1 .OOE+00 0 .0012+00 1 .OOE+00 1 .001E+00 3.99E-03 O.OOE+00 1 .10E-01 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 4.21E-03Indeno(1,2,3-cd)pyrene 0.001E+00 1 .OOE+00 O.OOE+00 1 .OOE+00 1 .OOE+00 3.80E-03 O.OOE+00 1 .06E-01 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 3.47E-02Phenanthrene O.OOE+00 1.OOE+00 O.OOE+00 1 .OOE+00 1 .00E+00 3.99E-03 O.OOE+00 2.OOE-02 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 5.62E-05

Inorganics
Iron 2.50E+02 1 .OOE+00 2.50E+02 1.OOE+00 1 .001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 2 .81 E+00 1 .12E-02 1 .12E-02 O.OOE+00Lead 3.85E+01 1 .OOE+00 3.85E+01 1 .OOE+00 1.OOE+00 0 .001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 5.67E-03 1 .47E-04 1 .47E-04 O.OOE+00

--
9.77E+03,

-
1.OOE+00 9.77E+03, 1 .OOE+00, 1 .OOE+00 O.OOE 00 1 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00 1 . OE-01 1 .74E-05 I 1 .74E-05 0.00E+20J

TOTAL F I 1 7000E+00 O.OOE+00 O.OOE+00 11 .11411E-09 1 .14E-02

.

I

Body Weight (kg) 0 .01
Water intake (IJd) 0.0027
Food intake (kg(dw)/d) 0.0095
Soil intake (kg/d) 0 .00019
Plant intake (kg(dw)/d) -- 0% of diet 0
Invertebrate intake (kg(dw)/d) -- 100% of diet 0 .0095

OARISK DB\PLUM '\REDWATER PONDS ECO REVSkREVISED CAM SHEETSkWA\WARPTERR_REV._CT .XLS 8 PM



Plum Brook Oronance Works
West Area Red Water Ponds

Chemical Data

WARPTERR-REV _RME

Chemical Name

I Surface
Soil Conc .
(mg/kg)

Total
Soil Conc .
(mq/kq)

Water
Conc .
(mq/L)

log Kow
(oruanics)

Soil-to-
Plant
TF

Shallow-rooted
Plant Conc .
(mg/kgdw)

Deep-rooted
Plant Conc .
(mg/kgdw)

Soil-to-
Invert .
BAF

Invert .
Conc .

(mg/kgdw)

Food-to-
Muscle
TF

Organics
1,3-DNB 1 .25E-01 1 .49E+00 5.33E+00 O.OOE+00 6.66E-01 1 .OOE-01 O .OOE+00 6 .37E-07
4-Amino-2,6-DNT 1 .25E-01 2.OOE+00 2.70E+00 O.OOE+00 3.38E-01 1 .00E-01 O .OOE+00 2.14E-06
Anthracene 2.OOE-01 2 .OOE-01 4.45E+00 1 .04E-01 2.07E-02 2 .07E-02 1 .07E+00 2 .14E-01 7 .28E-04
Benzo(a)anthracene 2.OOE-01 2.OOE-01 5.61 E+00 2.22E-02 4.43E-03 4.43E-03 5.80E-01 1 .16E-01 1 .15E-02
Benzo(b)fluoranthene 2.OOE-01 2 .OOE-01 6.06E+00 1 .22E-02 2.43E-03 2 .43E-03 2.10E-01 4.20E-02 3.35E-02
Benzo(g,h,i)perylene 2.OOE-01 2 .OOE-01 6.51 E+00 6.69E-03 1 .34E-03 1 .34E-03 5.OOE-01 1 .OOE-01 9.77E-02
Benzo(k)fluoranthene 2.OOE-01 2 .OOE-01 6.06E+00 1 .22E-02 2.43E-03 2 .43E-03 4.70E-01 9 .40E-02 3.35E-02
Chrysene 2.OOE-01 2.OOE-01 5.61 E+00 2.22E-02 4.43E-03 4.43E-03 5.50E-01 1 .10E-01 1 . 1 5E-02
Indeno(1,2,3-cd)pyrene 2.OOE-01 2.OOE-01 6.51 E+00 6.69E-03 1 .34E-03 1 .34E-03 5.10E-01 1 .02E-01 9.77E-02
Phenanthrene 2 .OOE-01 2.OOE-01 4.45E+00 1 .04E-01 2.07E-02 2.07E-02 6 .OOE-01 1 .20E-01 7.28E-04

Inorganics
Iron 2.1 1 E+01 --- NA O.OOE+00 O.OOE+00 NA O.OOE+00 NA
Lead 7.70E-02 --- NA O.OOE+00 O .OOE+00 NA O.OOE+00 NA
Manganese 1 .60E+00 --- NA O.OOE+00 O .OOE+00 NA O.OOE+00, NA
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Plum Brook Ordnance Works
West Area Red Water Ponds

Toxicity Data

Mammals Birds
NOAEL Test Body Wt. NOAEL Test Body Wt.

Chemical Name (mg/kg/d) species (kg) _(mg/kg/d) Species (kg)
Organics

1,3-DNB 1 .13E-01 rat 0.35 4.20E-01 red-wing 0.077
4-Amino-2,6-DNT 9.59E+00 rat 0.35 7 .OOE-01 bobwhite quail 0 .19
Anthracene 1 .OOE+00 mouse 0 .03
Benzo(a)anthracene 1 .00E+00 mouse 0.03
Benzo(b)fluoranthene 1 .OOE+00 mouse 0.03
Benzo(g,h,i)perylene 1 .00E+00 mouse 0 .03
Benzo(k)fluoranthene 1 .OOE+00 mouse 0.03
Chrysene 1 .00E+00 mouse 0 .03
Indeno(1,2,3-cd)pyrene 1 .OOE+00 mouse 0 .03
Phenanthrene 1 .OOE+00 mouse 0.03

Inorganics
Iron 2.60E+01 rabbit 3.8 5.OOE+01 poultry 1 .6
Lead 8 .OOE+00 rat 0.35 3.85E+00 Am. Kestrel 0.13
Manganese 8.80E+01 rat 0 .35 9.77E+02 Jap . Quail 0.072

0:\RISK DB\PLIP" RROOMRED WATER PONDS ECO REVSNREVISEDCALC . SHEETS\WA\WARPTERR-REV-RME.XLs 2 -
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Plum Brook 0. --ince Site
West Area Red Water Ponds

Omnivorous Rodent : Deer mouse (Peromyscus manicalatus)

WARPTERR-r,r-%( RME

Chemical Name NOAEL
Uncertainty

Factor
Adjusted
NOAEL

Foraging
Factor
(Soil)

Foraging
Factor
(sw)

Sol]
Intake

(mg/kgA

Soil Intake
Hazard
Quotient

Plant
Intake

(matkq-d)

Plant Intake
Hazard
Quotient

InverL
Intake

(mqlkg-d)

Invert . Intake
Hazard
Quotient

SoiliPlant(Invert .
Hazard
Quotient I

Water
Intake

(mo/ka-J

Water
Hazard
Quotient I

overall
Hazard
Index I

Tissue
Conc .

mg/kg(dwJ
Organics

1 .3-DNB 2 .49E-01 8 .001E+00 3 .11 E-02 1 .OOE+00 11 .00E+00 O .OOE+00 O.OOE+00 O.OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O,OOE+00 0.00E+00 O .OOE+00
4-Amino-2,6-DNT 2.1 1 E+O 1 8 .OOE+00 2.64E+00 1 .00E+00 1 .00E+00 O .OOE+00 O.OOE+00 0.00E+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O OOE+00Anthracene 1 .19E+00 8 .OOE+00 1 .49E-01 1 .00E+00 1 .OOE+00 7 .70E-04 5 .16E-03 2.39E-03 1 .61E-02 1 .58E-02 1 .06E-01 1 .27E-01 O .OOE+00 O .OOE+00 1 .27E-01

.
62E-041Benzo(a)anthracene 1 .19E+00 8 .OOE+00 1 .49E-01 1 .OOE+00 1 .OOE+00 7 .70E-04 5 .16E-03 5.11 E-04 3 .43E-03 8 .66E-03 5 .74E-02 6 .60E-02 O .OOE+00 O .OOE+00 6.60E-02

.
32E-031Benzo(b)fluoranthene 1 .19E+00 8 .OOE+00 1 .49E-01 1 .OOE+00 1 .OOE+00 7 .70E-04 5 .16E-03 2.81 E-04 1 .88E-03 3 .10E-03 2 .08E-02 2 .78E-02 0 .00E+00 O .OOE+00 2.78E-02

.
1 63E-03Benzo(g,h,i)perylene 1 .19E+00 8 .OOE+00 1 .49E-01 1 .OOE+00 1 .OOE+00 7 .70E-04 5 .16E-03 1 .54E-04 1 .03E-03 7 .38E-03 4 .95E-02 5 .67E-02 O .OOE+00 O .OOE+00 5 .57E-02

.
9 50E-03Benzo(k)fluoranthene 1 .19E+00 8 .OOE+00 1 .49E-01 1 .00E+00 1 .00E+00 7 .70E-04 5 .16E-03 2.81 E-04 1 .88E-03 6 .94E-03 4 .65E-02 5 .35E-02 O .OOE+00 O .OOE+00 5 .35E-02

.
3 13E-03Chrysene 1 .19E+00 8 .OOE+00 1 .49E-01 1 .OOE+00 1 .OOE+00 7 .70E-04 5 .16E-03 5.11 E-04 3 .43E-03 8 .12E-03 5 .44E-02 6.3012-02 O .OOE+00 O .OOE+00 6 .30E-02

.
26E-031lndeno(I .2,3-cd)pyrene 1 .19E+00 8 .0012+00 1 .49E-01 1 .OOE+00 1 .00E+00 7 .70E-04 5 . 16E-03 1 .54E-04 1 .03E-03 7 .53E-03 5 .05E-02 5.67E-02 O .OOE+00 O .OOE+00 5 .67E-02

.
9 67E-03Phenanthrene 1 .19E+00 8 .OOE+00 1 .49E-01 1 .00E+00 1 .00E+00 7 .70E-04 5 .16E-03 2.39E-03 1 .61 E-02 8 .85E-03 5 .94E-02 8.06E-02 0 .001E+00 O .OOE+00 8 .06E-02

.
1 02E-04no ganics .

Iron 1 .04E+02 8 .OOE+00 1 .30E+01 1 .00E+00 1 .OOE+00 O .OOE+00 O.OOE+00 O.OOE+00 0 .001E+00 0 .001E+00 O .OOE+00 O .OOE+00 3.14E+00 2.41E-01 2 .41 E-0 I 0 001E+00Lead 1 .76E+01 8 .OOE+00 2 .21E+00 1 .00E+00 1 .OOE+00 O .OOE+00 O.OOE+00 O.OOE+00 0 .001E+00 O .OOE+00 O .OOE+00 O,OOE+00 1 .14E-02 5.19E-03 5 .19E-03
.

O OOE+00
ME2~n~.- - - I 1 .94E+021 8 .00E+00 1 2 . 3E+01 I 1 .OOE+00 I 1 .001E+00 I 0,00E+00 I O .OOE+00 O .OOE+00 I O .OOE+00 I O .OOE+00 I O .OOE+00 I O .OOE+00 I 2.38E-01 I 9.80E-03 I 9 .80E-03 I

.
0.001E+~Oj

TOTAL 4.13E-02 4.48E-02 4.44E-01 I 5.30E-01 2 .56E-01L7.86E-01

Body Weight (kg) 0.0148
Water intake (Ud) 0.0022
Food intake (kg(dw)/d) 0.0028
Soil intake (kg/d) 0.000057
Plantintake (kg(dw)/d) -- 61% of diet 0.001708
Invertebrate intake (kg(dw)/d) - 39% of diet 0.001092
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Plum Brook Ordnance Works
West Area Red Water Ponds

Opportunistic Omnivore : Raccoon (Procyon fator)

WARPTERR-REV-RME

hemical Name AEL
ncertainty
Factor

djustedNOAEL ForagingIFrE,., Ingorr I
Factor

soill

1

Foraging
actor

~F ging

sw

tar
L

w

Soilntake(mgfkg-d) Soil Intake
azard

Quotient

PlantPlant
ntake

m k -d
intake

Plant Intake
azardQu
otient I

Invert .
ntake

(malka-d)

Invert . Intake
azard
uotent

Mouse
ntake

-:dLLMgA(q

Mouse Intake
azard

Quotient

Total Intake
azard

Quotient

Water J
Intake

(mg/kg-d

WaterazardQuotient Overall
azard
Index

Organics
,3-DNB .78E-02 .00E+00 .23E-03

+001 .OOE+0011
0

00

1 .00E+00OE+ .001E+00 .OOE+00

0

O.OOE+00

00

E

00

.OOE+00 .001E+00 .OOE+00 . -

o .OOE+00 .OOE+00 .00E+00 .OOE+00 .OOE+00 0 0012+004-Amino-2,6-DNT 4 .91 E+00 8.00E+00 6 .14E-01

001
00

1 .OOE+00

1

00E+00
1 .OOE+00 0 .0012+00 0 .001E+00 0.001E+00O-OOE 0 0 .001E+00 0 .001E+00 O .OOE+00 O .OOE+00 0 .001E+00 0 .001E+00 O.OOE+00 O OOE+00

.
0 001E+00[Anthracene 2 .77E-01 8.OOE+00 3 .46E-02

0

1 .OOE+00

1

00E+00

1 .OOE+00 4.71 E-04 1 .36E-02 4 44E 044 .44E-04 1 .28E-02 3 .27E-03 9 .45E-02 4 .12E-07 1 .19E-D5 1 .21E-01 0.001E+00
.

O .OOE+00
.

1 21E-01

_a

Benzo(a)anthracene 2 .77E.01 8.001E+00 3 .46E-02

00

1 .001E+00

1

00

00

1 .OOE+00 4.71 E-04 1 .36E-02
9 9F

."S

9 .49E-05 2 .74E-03 1 .77E-03 5 .12E-02 3 .37E-06 9 .75E-05 6 .77E-02 O.OOE+00 O .OOE+00
.
6 77E-02

Benzo(b)fluoranthene 2 .77E-01 8.OOE+00 3 .46E-02 1 .OOE+00 1 .001E+00 4.71 E-04 1 .36E-02 5 .21 E-05 1 .5112-03 6 .4212-04 1 .86E-02 4 .15E-06 1 .20E-04 3 .38E-02 O .OOE+00 O .OOE+00
.
3 30E-02Benzo(g,h,i)peryiene 2 .77E.01 8 .OOE+00 3.46E-02 1 .OOE+00 1 .0012+00 4.71 E-04 1 .36E-02 2 .86E-05 8 .27E-04 1 .53E-03 4 .42E-02 2 .42E-05 6 .99E .04 5 .93E-02 0.001E+00 O .OOE+00

.
6.93E-02

Benzo(k)fluaranthene 2 .77E-01 8 .OOE+00 3.46E-02 1 .OOE+00 1 .OOE+00 4.71 E-04 1 .36E .02 5 .21 E-05 1 .51 E-03 1 .44E-03 4 .1512-02 7 .99E-06 2 .31 E-04 5.69E-02 0.001E+00 0 .00E+00 5 69E-02Chrysene 2 .77E-01 8.001E+00 3.46E-02 1 .00E+00 1 .OOE+00 4.71 E-04 1 .36E-02 9 .49E-05 2 .74E-03 1 .68E-03 4 .86E-02 3 .22E-06 9 .31 E-05 6.50E-02 O.OOE+00 0 .001E+00
.

6 .50E-02
lndeno(1,2,3-cd)pyrene 2 .77E-01 8 .OOE+00 3.46E-02 1 .0012+00 1 .00E+00 4 .71 E-04 1 .36E-02 2 .86E-05 8 .27E-04 1 .56E-03 4 .51 E-02 2 .46E-05 7.12E-04 6.02E-02 O.OOE+00 0 .001E+00 6 02E-02Phenanthrene 2 .77E-01 8 .00E+00 3.46E .02 1 .00E+00 1 .001E+00 4.71 E-04 1 .36E-02 4 .44E-04 1 .28E-02 1 .84E-03 5 .30E-02 2 .61 E-07 7.54E-06 7 .94E-02 0.0012+00 0 .001E+00

.
7 .94E-02

Inorganics
Iran 2 .42E+01 8 .001E+00 3 .02E+00 1 .OOE+00 1 .00E+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 0 .001E+00 0 .001E+00 O .OOE+00 0.001E+00 1 .78E+00 5 .89E-01 5 .89E-01Lead 4 .09E+00 8 .00E+00 5.12E-01 1 .OOE+00 1 .OOE+00 0.001E+00 O .OOE+00 O .OOE+00 0 .001E+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 0.0012+00 6 .49E-03 1 .27E-02 1 .27E-02
anganese 4 .50E+01 . 8 .00E+00 , 5 .63E+00 . 1 .OOE+00 .0012+001 0 .0012+00, O .OOE+00 0 .001E+00, O .OOE+00 O .OOE+00, 0 .001E+00 O .OOE+00 O .OOE+00 1 O .OOE+00 1 .35E-01 2 .40E-02 I 2 .40E-22J

TOTAL I I I I 1 .1 1 .09E .01 I 3.58E-02 I 3.97E-01 1 .97E .03 1 5 .4315-01 1 6.26E-01 1 1 .17E+001

Body Weight (kg) 5 .1
Water intake (L/d) 0 .43
Food intake (kg(dw)/d) 0 .26
Soil Intake (kg/d) 0 .012
Mouse Intake (kg(dw)ld) -- 5 % of diet 0 .013
Plant intake (kg(dw)ld) -- 42% of diet 0.1092
Invertebrate intake (kq(dw)/qL:LN%~af diet 0,078
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Plum Brook Oro.-ince Works
West Area Red Water Ponds

Herbivorous Rodent : Eastern Cottontail (Sylvilagus floridanus)

WARPTERR-REv-RME

lChernical Name
I

NOAEL
Uncertaintyl

Factor
Adjusted
NOAEL

Foraging
Factor
(soil) I

Foraging
Factor
(sv

Soil
intake

Soil Intake
Hazard
Quotient

Plant
Intake

(mg/kg-d)l

Plant
Hazard
Quotient

Soil/Plant
Hazard
Quotient

Water
Intake

) I

(ma/kri-d

Water
Hazard
Quotient I

Overall
Hazard
Index

Tissue
Conc .

imqlkq(dw]
Organics

1,3-DNB 1 . 51 E-0 I 8.OOE+00 1 .89E-02 1.OOE+00 1 .001E+00 O.OOE+00 O.OOE+00 0.001E+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+004-Amino-2,6-DNT 1 .28E+01 8.00E+00 1 .60E+00 1 .OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00Anthracene 7.23E-01 8.OOE+00 9.03E-02 1 .00E+00 1 .OOE+00 1 .06E-03 1.17E-02 1 .76E-03 1 .95E-02 3.12E-02 O.OOE+00 O.OOE+00 3.12E-02 7.11E-05Benzo(a)anthracene 7.23E-01 8.OOE+00 9.03E-02 1 .OOE+00 1 .OOE+00 1,06E-03 1.17E-02 3.76E-04 4.16E-03 1 .59E-02 O.OOE+00 O.OOE+00 1 .59E-02 5.72E-04Benzo(b)fluoranthene 7.23E-01 8.OOE+00 9.03E-02 1 .OOE+00 1 .OOE+00 1 .06E-03 1 . 1 7E-02 2.06E-04 2.29E-03 1 .40E-02 O.OOE+00 O.OOE+00 1 .40E-02 1 .47E-03
Benzo(g,h,i)perylene 7.23E-01 8.OOE+00 9.03E-02 1 .OOE+00 1 .OOE+00 1 .06E-03 1.17E-02 1 .13E-04 1 .26E-03 1.30E-02 O.OOE+00 O.OOE+00 1 .30E-02 3.98E-03
Benzo(k)fluoranthene 7.23E-01 8.OOE+00 9.03E-02 1 .OOE+00 1 .OOE+00 1 .06E-03 1.17E-02 2.06E-04 2.29E-03 1.40E-02 O.OOE+00 O.OOE+00 1 .40E-02 1 .47E-03Chrysene 7.23E-01 8.OOE+00 9.03E-02 1 .OOE+00 1 .OOE+00 1 .06E-03 1 .17E-02 3.76E-04 4.16E-03 1 .59E-02 O.OOE+00 O.OOE+00 1 .59E-02 5.72E-04
lndeno(1,2,3-cd)pyrene 7.23E-01 8.OOE+00 9.03E-02 1 .00E+00 1 .OOE+00 1 .06E-03 1 .17E-02 1 .13E-04 1 .26E-03 1 .30E-02 O.OOE+00 O.OOE+00 1 .30E-02 3.98E-03
Phenanthrene 7.23E-01 8.OOE+00 9.03E-02 1 .00E+00 1 .00E+00 1 .06E-03 1.17E-02 1 .76E-03 1 .95E-02 3.12E-02 O.OOE+00 O.OOE+00 3.12E-02 7 .11 E-05

Inorganics;
ron

'

6.30E+01 4.OOE+00 1 .58E+01 11 .0011+00 1 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 2.05E+00 1.30E-01 1 .30E-01 O.OOE+00Lead 1 .07E+Oi 8.OOE+00 1 .34E+00 1 .OOE+00 1 .00E+00
1
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 7.48E-03 5.60E-03 5.60E-03 O.OOE+00

Manganese 1

-

1 .18E+021 8.OOE+00 I 1 .47E+01 I 1.OOE+00 1 .OOE+00 O.OOE+00 I O.OOE+00 I O.OOE+001 O.OOE+001 O.OOE+001 1 .55E-01 I 1 .06E-02 I 1 .06E-02 I O.OOE+001

TOTALIF -L9.39E-02 5.44E-02 I 1 .48E-01 I 1 .46E-01] 2.95E-01

Body Weight (kg) 1 .132
Water intake (Ud) 0 .11
Food intake (kg(dw)/d) 0.096
Soil intake (kg/d) 0 .006
Plant intake (kg(dw)/d) -- 100% of diet 0 .096
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Plum Brook Ordnance Works
West Area Red Water Ponds

Insectivorous mammal : Short-tailed shrew (Blarina brevicauda)

WARPTERR-REV-RME

lChemical Name NOAEL
Uncertainty

I Factor
Adjusted
NOAEL

Foraging
Factor
(soil)

Foraging
Factor

[ (sw)

Soil J
Intake

I (mg/kg-d

Soil Intake
Hazard
Quotient

l ( Invert. )
Intake

mg/kg-d

Invert. Intake
Hazard
Quotient

Soil/Invert .
Hazard
Quotipnt

ter
WIn'ta, ke

mg/kq-d)

Water
Hazard
Quotien

Overall
Hazard
Index

Tissue
Conc .

I ma/ka(dJ
Organics

1,3-DNB 3,97E-01 8.OOE+00 4.96E-02 1.00E+00 1 .OOE+00 6.92E-03 1 .39E-01 O.OOE+00 O.OOE+00 1 .39E-01 O.OOE+00 O.OOE+00 1 .39E-01 2.34E-08
4-Amino-2,6-DNT 3.37E+01 8.OOE+00 4 .21 E+00 1.OOE+00 1 .00E+00 6.92E-03 1 .64E-03 O.OOE+00 O.OOE+00 1 .64E-03 O.OOE+00 O.OOE+00 1 .64E-03 7.87E-08
Anthracene 1 .90E+00 8.OOE+00 2.38E-01 1,00E+00 1 .OOE+00 1 . 11 E-02 4.66E-02 1 . 14E-0 1 4 .80E-01 5 .27E-01 O.OOE+00 O.OOE+00 5.27E-01 4.84E-04
Benzo(a)anthracene 1 .90E+00 8.OOE+00 2.38E-01 1 .OOE+00 1 .OOE+00 1 . 11 E-02 4.66E-02 6.19E-02 2.60E-01 3 .07E-01 O.OOE+00 O.OOE+00 3.07E-01 4.45E-03
Benzo(b)fluoranthene 1 .90E+00 8.OOE+00 2.38E-01 1 .OOE+00 1 .00E+00 1 . 11 E-02 4.66E-02 2 .24E-02 9.43E-02 1 .41 E-0 1 O .OOE+00 O.OOE+00 1 .41E-01 5.95E-03
Benzo(g,h,i)perylene 1 .90E+00 8.OOE+00 2.38E-01 1.00E+00 1 .OOE+00 1 . 11 E-02 4.66E-02 5.33E-02 2.25E-01 2 .71 E-0 1 O .OOE+00 O.OOE+00 2.71E-01 3.34E-02
Benzo(k)fluoranthene 1 .90E+00 8.OOE+00 2.38E-01 1.00E+00 1 .OOE+00 1 . 11 E-02 4.66E-02 5 .01 E-02 2 .1 1 E-01 2 .58E-01 O.OOE+00 O.OOE+00 2.58E-01 1 .09E-02
Chrysene 1 .90E+00 8.OOE+00 2.38E-01 1.00E+00 1 .OOE+00 1 . 11 E-02 4.66E-02 5 .87E-02 2.47E-01 2 .94E-01 0 .0011+00 O.OOE+00 2.94E-01 4.25E-03
Indeno(1,2,3-cd)pyrene 1 .90E+00 8.OOE+00 2.38E-01 1 .OOE+00 1 .OOE+00 1 . 11 E-02 4.66E-02 5.44E-02 2.29E-01 2 .76E-01 O.OOE+00 0.00E+00 2.76E-01 3.39E-02
Phenanthrene 1 .90E+00 8.001E+00 2.38E-01 1 .001E+00 1 .001E+00 1 . 11 E-02 4.66E-02 6.40E-02 2.69E-01 3 .16E-01 O.OOE+00 O.OOE+00 3.16E-01 2.90E-04

Inorganics
Iron 1 .66E+02 8.OOE+00 2.07E+01 1 .00E+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 3.24E+00 1 .56E-01 1 .56E-01 O.OOE+00,
Lead 2 .81 E+O 1 8.OOE+00 3 .51 E+00 1 .00E+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 1 .18E-02 3.36E-03 3,36E-03 O.OOE+00
Manganese 3.09E+02, 8.OOE+00 3.86E+01, 1 .00E+00, 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 2.45E-01 6.35E-03 I 6 .35E-03 O.OOE+00

I LOTAL I I - 5.14E-01 2.02E+00 2.53E+00 1.66E 2.70E

Body Weight (kg) 0.015
Water intake (Ud) 0.0023
Food intake (kg(dw)/d) 0.008
Soil intake (kg1d) 0.00083
Invertebrate intake (kq(~LwJ/d)--100% of diet 0.008
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Plum Brook Oro, ..xnce Works
West Area Red Water Ponds

Herbivorous Mammal : White4ailed deer (Odocolieus virginianus)

WARPTERR-RLv-RME

Chernical Name OAEL
Uncertain

Factor tly
Adjusted
NOAEL

FFaragingctor

(soil)

I Foraging
Factor
(sw)

Soil ) ~Intakemg/kg-d Soil Intakel
Hazard
Quotient

( Plant )
Intake

mg/kg-d

Plant Intake
Hazard
Quotient

Soil/Plant
Hazard I
Quol

W erIntatke I
Water
Hazard
Quotient

Overall
Hazard
Index

Organics
1,3-DNB 6.15E-02 8.OOE+00 7.68E-03 1 .OOE-02 1 .OOE-02 0.001E+00 O.OOE+00 2.18E-04 2.84E-02 2.84E-02 O.OOE+00 O.OOE+00 2.84E-02
4-Amino-2,6-DNT 5.22E+00 8.OOE+00 6.52E-01 1 .OOE-02 1 .OOE-02 O.OOE+00 0.001E+00 1 . 11 E-04 1 .70E-04 1 .70E-04 O.OOE+00 0.00E+00 1 .70E-04
Anthracene 2.94E-01 8.OOE+00 3.68E-02 1 .OOE-02 1 .OOE-02 1 .31E-06 3.57E-05 6.80E-06 1 .85E-04 2.21 E-04 0.00E+00 O.OOE+00 2.21 E-04
Benzo(a)anthracene 2.94E-01 8.OOE+00 3.68E-02 1 .OOE-02 1 .OOE-02 1 .31E-06 3.57E-05 1 .45E-06 3.95E-05 7.51 E-05 O.OOE+00 O.OOE+00 7.51E-05
Benzo(b)fluoranthene 2.94E-01 8.OOE+00 3.68E-02 1 .0011-02 1 .OOE-02 1 .31E-06 3.57E-05 7.98E-07 2.17E-05 5.73E-05 O.OOE+00 0.001E+00 5.7311-05
Benzo(g,h,i)perylene 2.94E-01 8.OOE+00 3.68E-02 1 .OOE-02 1 .OOE-02 1 .31E-06 3.57E-05 4.38E-07 1 . 1911-05 4.76E-05 O.OOE+00 O.OOE+00 4.76E-05
Benzo(k)fluoranthene 2.94E-01 8.00E+00 3.68E-02 1 .OOE-02 1 .OOE-02 1 .31E-06 3.57E-05 7.98E-07 2.17E-05 5.73E-05 O.OOE+00 O.OOE+00 5.73E-05
Chrysene 2.94E-01 8.OOE+00 3.68E-02 1 .OOE-02 1 .OOE-02 1 .31E-06 3.57E-05 1 .4511-06 3.95E-05 7.51 E-05 O.OOE+00 O.OOE+00 7 .51 E-0
lndeno(1,2,3-cd)pyrene 2.94E-01 8.OOE+00 3.68E-02 1 .OOE-02 1 .OOE-02 1 .31E-06 3.57E-05 4.38E-07 1 .19E-05 4.76E-05 O.OOE+00 O.OOE+00 4.76E-0:
Phenanthrene 2.94E-01 8.OOE+00 3.68E-02 1 .OOE-02 1 .00E-02 1 .31E-06 3.57E-05 6.80E-06 1 .85E-04 2.21 E-04 O.OOE+00 O.OOE+00 2.21E-04

Inorganics
Iron 2.57E+01 8.OOE+00 3.2111+00 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 8.44E-01 2.63E-01 2.63E-01
Lead 4.35E+00 8.OOE+00 5.44E-01 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 0.0012+00 O.OOE+00 3.08E-03 5.66E-03 5.66E-03
Manganese I 4.79E+01 1 8 .0011+00 1 5.98E+00 I 1 .OOE-02 I 1 .OOE-02 I O.OOE+00 I O.OOE+ 0 1 O .OOE+00 I O.OOE+00 O.OOE+00 I 6 .40E-02 1 .07E-02 I 1 .07E-02

1[ TOTAL I I I T I 1 2 .85E-04 1 1 2 .91 E-02 I 2.94E-02 I 2.79E-01 I 3 .09E-

Body Weight (kg) 61
Water intake (Ud) 4
Food intake (kg(dw)/d) 2
Soil intake (kg/d) 0.04
Plant intake (kg(dw)/d) -- 100% of diet 2
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Plum Brook Ordnance Works
West Area Red Water Ponds

Insectivorous Bird : Marsh wren (Cistothorus palustris)

WARPTERR-REV-RME

ernical Name OAEL
Uncertainty I

Factor
Adjusted
NOAEL I

Foraging
Factor
(soil) I

Foraging
Factor
(sw) I

Soil ) I
Intake

(mg/kg-d

Soil Intakel
Hazard
Quotient

Invert .(
Intake

mg/ka-d) 1

Invert. Intakel
Hazard I
Quotiei

Soil/Invert.Hazard 7W-a-te-r-
Intake ) I
ng/k--d

TWater ~
Hazard
Quotient

Overall I
azardH
Index

IssueConc .o/kg(dw
Organics

1,3-DNB 4.20E-01 8.OOE+00 5.25E-02 1.00E+00 1.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1

4-Amino-2,6-DNT 7.OOE-01 8.00E+00 8.75E-02 1.00E+00 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

1

Anthracene O.OOE+00 8.0012+00 O.OOE+00 1.OOE+00 1.00E+00 3.80E-03 O.OOE+00 2.03E-01 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 4.86E-04
Benzo(a)anthracene O.OOE+00 8.OOE+00 O.OOE+00 1.00E+00 1.00E+00 3.80E-03 O.OOE+00 1.10E-01 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

0
4.22E-03

Benzo(b)fluoranthene O.OOE+00 8.OOE+00 O.OOE+00 1 .00E+00 1.00E+00 3.80E-03 O.OOE+00 3.99E-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 4.72E-03
Benzo(g,h,i)perylene O.OOE+00 8.OOE+00 O.OOE+00 1 .00E+00 1.OOE+00 3.80E-03 O.OOE+00 9.50E-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 3.11E-02
Benzo(k)fluoranthene O.OOE+00 8.OOE+00 O.OOE+00 1 -0011+00 1.00E+00 3.80E-03 O.OOE+00 8.93E-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 1 .01E-02
Chrysene O.OOE+00 8.OOE+00 O.OOE+00 1 .0011+00 1,OOE+00 3.80E-03 O.OOE+00 1.05E-01 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 4.01 E-03
Indeno(1,2,3-cd)pyrene O.OOE+00 8.OOE+00 O.OOE+00 1 .00E+00 1.OOE+00 3.80E-03 O.OOE+00 9.69E-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 3.17E-02
Phenanthrene O.OOE+00 8.00E+00 O.OOE+00 1 .OOE+00 1.00E+00 3.80E-03 0.0012+00 1.14E-01 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 2.76E-04

Inorganics
Iron 5.OOE+01 8.OOE+00 6.25E+00 1 .00E+00 1.OOE+00 O,OOE+00 O.OOE+00 O.OOE+00 0 OOE+00 O.OOE+00 5.70E+00 9 12E-01 9.12E-01 O.OOE+00
Lead 3.85E+00 8.OOE+00 4.81 E-0I 1 .OOE+00 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0~00&00 O.OOE+00 2.08E .02 4~32&02 4.32E-02 O-OOE+00
Manganese 9.77E+02 1 8.00E+00 I 1 .22E+02 1 1 .OOE+00 1 1.0012+00 1 O.OOE+00 I O.OOE+00 I O.OOE+00 0,00E+00 O.OOE+00 4.32E-01 3.54E-03 3.54E-03 O.OOE+001

TOTAL I I I I I I O.OOE+00 I 0.001E+00 O.OOE+00 1 9.5812-01 9.58E-01

-

I

Body Weight (kg) 0.01
Water intake (1-1d) 0.0027
Food intake (kg(dwyd) 0.0095
Soil intake (kg/d) 0.00019
Plant intake (kg(dw)/d) -- 0% of diet 0
Invertebrate intake (kg(dw)/d) -- 100% ofdiel 0.0095
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Proj . No. 773, Plum Brook OrL . -,ce Works WARPAQUA-.,~V-CT
West Area Red Water Ponds

Central Tendency

Chemical Data

emical Name

Sediment
Conc .
m /k

Water
Conc .
m /Q

log Kow
(organics)

Kow
log Koc

(organics)
(mug)

Koc
(organics)
(mug)

Kd i(Inorganics)(mL/al Foc
Water-to-

Fish
BCF

Food Chain
Multiplier

Water-to-
Fish
BAF

Fish
Conc .

(mg/kgww)

Fish
Conc .

(mq/kgdw)

Sediment-to-
Inverteb e

BCFrat

Invert. J
Conc .

(rng/kgww

( InvertConc .ma/kad Food-to-
Muscle
TF

Organics
2-Amino4,6-Dinitrotoluene

Inorganics
1.40E-01 2.OOE+00 1 .OOE+02 1.97E+00 9.25E+01 6.70E-02 1.OOE+02 1 .OOE+00 1.0012+02 O.OOE+00 O.OOE+00 4.84E-02 4.84E+00 1,94E+01 2.14E-06

Aluminum 1.50E+01 1 .OOE+00 1.50E+01 O OOE+00 3 50E-03 O OOE+00 NAArsenic 4.OOE+01 1 .OOE+00 4.OOE+01
.

O OOE+00
.
3 OOE-02

.
O OOE+00 4 OOE 03Calcium 3.02E+02 11 .0012+00 3.02E+02

.
O OOE+00

.
1 00E-03

.
O OOE+00

. -
2 OOE 03opper

Iron 1.87E+ 4 1.04 +01
1.02E+02
1.80E+01

1 .0012+00
1 .OOE+00

1.02E+02
1.80E+01

.
O.OOE+00
1 87E+02

.
2.OOE-02
5 10E-05

.
O.OOE+00
9 54E-01

. -
NA
NALead I 2.10E-02 2.30E+01 1 .00E+00 2.30E+01

.
4 83E-01

.
2 50E-02

.
O OOE+00 NAManganese 1

I
6.30E-01 1.30E+01 1 .00E+00 1.30E+01

.
8 19E+00

.
5 70E-06

.
O OOE+00 NA

EtaL~ I NA 1 1 .0012+00 0.00.E+00
.

O.OOE+00
.
NA

.
O.OOE+00 I NA
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Proj . No . 773701 Plum Brook Ordnance Works WARPAQUA-REV-CT
West Area Red Water Ponds

Toxicity Data

-
Mammals

-
Birds

rLOAE
L

Test Body Wt. ILOAEL Test Body Wt.
Chemical Name

'mgkC,1d,
Species (kg) (mg/kg/d) Species (kq)

Organics
2-Amino-4,6-Dinitrotoluene 1 .39E+02 rat 0.35 1 .78E+01 bobwhite quail 0.19

Inorganics
Aluminum 1 .93E+01 mouse 0.03 1 .10E+03 ringed dove 0.155
Arsenic 1 .26E+00 mouse 0.03 7.38E+00 cowbird 0.049
Calcium 5.27E+03 rabbit 3 .8 1 .42E+04 Jap. Quail 0.072
Copper 1 .51 E+O1 mink 1 6 .17E+01 chicks 0.534
Iron 1 .30E+02 rabbit 3 .8 2 .50E+02 poultry 1 .6
Lead 8.OOE+01 rat 0.35 3 .85E+01 Ar; . Kestreltrel 0.13L
Manganese 2 .84E+02 rat 0.35 9 . ip . Quail 0.072
Phos horus 2 .63E+03 -Kk;+ oult 1 .6
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Proj . No . 77- Plum Brook Orw.dnce Works WARPAQUA-REV-CT
West Area Red Water Ponds

Piscivorous Bird : Great Blue Heron (Ardea herodias)

hemical Name OAEL I
ncertainty
Factor

djusted
LOAEL

Foraging
Factor

(sed ./sw.)

Sedimen
Intake

(mg/kg-d)

Sediment
Hazard
Quotient

Fish
Intake

(mg/kg-d)

Fish
Hazard
Quotlent I

Macroinvert
Intake

(mg/ka-d)

Macroinvert
Hazard
Quotient

Total Intake
Hazard
Quotient

Water
Intake
mq/kq-d

water
Hazard
Quotient I

Overall
Hazard
Index

Organ1cs
2-Amino-4,6-Dinitrotoluene 1 .78E+01 1.00E+00 1 .78E+01 1.OOE+00 5.02E-04 2.82E-05 O.OOE+00 O.OOE+00 1.41E-01 7.90E-03 7.92E-03 0.001E+00 O.OOE+00 7.92E-03

Inorganics
Aluminum 1 .10E+03 1.OOE+00 1 .10E+03 1 .OOE+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.0012+00 O.OOE+00
Arsenic 7.38E+00 1.001E+00 7.38E+00 1 .OOE+00 0.0012+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Calcium 1 .42E+04 1.OOE+00 1 .42E+04 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Copper 6.17E+01 1.OOE+00 6.17E+01 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00
Iron 2.50E+02 1.OOE+00 2.50E+02 1.00E+00 6.70E+01 2.68E-01 3.26E+01 1.30E-01 6.92E-03 2.77E-05 3.99E-01 4.72E-01 1.89E-03 4.OOE-01
Lead 3.85E+01 1.OOE+00 3.85E+01 1.0011+00 O.OOE+00 O.OOE+00 8.42E-02 2.19E-03 O.OOE+00 O.OOE+00 2.19E-03 9.53E-04 2.47E-05 2.21E-03
Manganese 9,77E+03 1.OOE+00 9.77E+03 1.00E+00 O.OOE+00 O.OOE+00 1 .43E+00 1.46E-04 O.OOE+00 O.OOE+00 1.46E-04 2.86E-02 2.93E- 1.49E-04
Phosphorus 2.OOE+03, 1.OOE+00 2.00E+03, 1 .OOE+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 I O.OOE+00 O.OOE+00

TOTAL I- I I I 2.68E-01 1.33E-01 2.77E-05 4.01E.01 I 1.92E-n-A 4.03E

Body Weight (kg) 2.204
Water intake (Ud) 0.1
Food intake (kg(dw)/d) 0.4
Sediment intake (kg/d) 0.0079
Fish intake (kg(dw)/d) -- 96% of diet 0.384
Macroinvert intake (kg(dw)/d) -- 4% of diet 0.016
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Proj . No. 773701 Plum Brook Ordnance Works WARPAQUA-REV-CT
West Area Red Water Ponds

Omnivorous mammal : Raccoon (Procyon lotor)

hemical Name OAEL
Uncertainty

I Factor
Adjusted
LOAEL

Foraging
Factor

(sed ./sw.)

Sediment
Intake

(m

Sediment
Hazard
Quotient

Aq . Invert .
Intake

(mg/kg-d)

Aq.Invee
Hazard
Quotientit

ish
Intake

(mg/kg-d)I

Fish
Hazard
Quotient

Total Intake
Hazard
Quotient

Water
Intake

(mg/kg-d)

Water
Hazard
Quotient

Overall
Hazard
Index

Organics
2-Amino-4,6-Dinitrotoluene 7.11 E+01 1 .OOE+00 7.11 E+011 1 .OOE+00 3.29E-04 4.63E-06 2.07E-01 2.91E-03 O.OOE+00 O.OOE+00 2.92E-03 O.OOE+00 O.OOE+00 2 92E-03Inorganics .

Aluminum 5.34E+00 1 .OOE+00 5.34E+00 1 .OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O OOE+00Arsenic 3.49E-01 1 .OOE+00 3.49E-01 1 .OOE+00 0.0012+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
.

O OOE+00Calcium 4.89E+03 1 .00E+00 4.89E+03 1 .00E+00 0.001E+00 0.001E+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
.

O OOE+00Copper 1.01E+01 1 .OOE+00 1 .01E+01 1 .00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
.

() 0012+00Iron 1 .21E+02 1 .OOE+00 1 .21E+02 1,00E+00 4.40E+01 3.64E-01 1 .02E-02 8.45E-05 1.91E-01 1.58E-03 3.66E-01 4.38E-01 3.63E-03 -3 70E-01Lead 4.09E+01 1 .00E+00 4.09E+01 1 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00 4.92E-04 1 .20E-05 1.20E-05 8.85E-04 2.16E-05
.
3 36E-05Manganese 1.45E+02 1 .00E+00 1 .45E+02 1 .OOE+00 0.0()IE+00 0 001E+00

,
O.OOE+00 O.OOE+00 8.35E-03 5.74E-05 5.74E-05 2.66E-02 1 .83E-04

.
2 40E-04Phosphorus 2.44E+03 1.00E+00 2.44E+03 1 .00E+00 O.OOE+001 0 00E+00 0.001E+00 O.OOE+00 I O.OOE+00 O.OOE+00 I O.OOE+00 I 0.001E+00 O.OOE+00

.
O.OOE+00

TOTAL I 3.64E-01 , F8.45E.05 1.65E 03T3.66E-01 3.83E-031 3. ;07EJ01

Body Weight (kg) 5.1
Water intake (L/d) 0.215
Food intake (kg(dw)/d) 0.26
Sediment intake (kg/d) 0.012
Aquatic Invert . Intake (kg(dw)/d - 21 % of diet 0.0546
Fish intake (kg(dw)/d) -- 2% of diet 0.0052
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Proj. No. 7731 . Plum Brook Ora__ite Works WARPAQUA-REV-KM'E.xls
West Area Red Water Ponds

Reasonable Maximum Exposure

Chemical Data

Chernical Name I

Sediment
Conc.
(mg/kq) I

Water
Conc .
(mg/L)

I

log Kow
(organics) I

Kow
(organics)

I

log Koc
(organics)
(mug) I

Koc
(organics)
(mug) I

Kd
(inorganics)
(mug)

Foc
Water-to-

Fish
BCF

Food Chain
Multiplier
-

Water-to-
Fish
BAF I

Fish
Conc .

(mg/kaww)1

Fish
Conc.

(malkqdwIc2

Sediment-to-
Invertebrate

BCFS,In

Invert .
Conc.

j

mg/kgww1 (

invert
.

Con
(mq kqdw, J

Food-to-Muscle

FOrganics
2-Amino-4,6-Dinitrotoluene

Inorganics
3.00E-01 2.00E+00 1 .00E+02 1 .97E+00 9.25E+01 - 6.70E-02 1 .0012+02 1 .00E+00 1.00E+02 O.OOE+00 O.OOE+00 4.84E-02 4.84E+00

g

1.94E+01 2.14E-06
Aluminum 1.50E+03 6.70E-02 1 .50E+01 11 00E+00 1 5012+01 O OOE+00 3 50E 0Arsenic 2.OOE+02 6.70E-02 4.OOE+01

.
11 00E+00

.
4 0012+01

.
O OOE+00

. - 3
2

O.OOE+00 NA
Calcium 4. 1 OE+00 6.70E-02 3.02E+02

.
1 OOE+00

.
102E+02

.
O OOE+00

.20E-01 O.OOE+00 4.OOE-03
opper

Iron 2.43E+04 2.11E+01
3.50E+015.OOE+03 6.70E-02

6.70E-02
1 .02E+02
1 .80E+01

.
1 .00E+00
1 OOE+00

1.02E+02
11 80E+01

.
0.00E+00
3 80E+02

3.30E-02
1 .30E-01
1 50

0.0012+00
O.OOE+00

2.OOE-03
NA

Lead 7.70E-02 4.OOE+02 6.70E-02 3.60E+01
.

1 00E+00
.

4 30E+01
.
3 31E+00

. E-02
2 50E

3.65E+02 NA
Manganese 1.60E+00 1.OOE+03 6.70E-02 1 .30E+01

.
1 00E+00

.
11 30E+01

.
2 08E+01

. -02
6 OOE 0

O.OOE+00 NA
Phosphorus 3.50E+00 I 6.70E-02 I NA .

1.OOE+00
.

O.OOE+00
.

O.OOE+00
. , 3

O.OOE+00
O.OOE+00
O.OOE+00

I NA
NA
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Proj . No . 773701

Toxicity Data

Plum Brook Ordnance Works WARPAQUA-REV-RME.xls
West Area Red Water Ponds

Mammals Birds
NOAEL 'Test Bod Wt. NOAEL Test Body

Chemical Name (mq/k-q/d) 11 Species (kg) (mg/kg Species (kg)
Organics

2-Amino-4,6-Dinitrotoluene 1 .39E+01 rat 0 .35 7.OOE-01 Bobwhite quail 0.19
Inorganics

Aluminum 1 .93E+00 mouse 0 .03 1 .10E+02 ringed dove 0 .155
Arsenic 1 .26E-01 mouse 0 .03 2.46E+00 cowbird 0 .049
Calcium 1 .05E+03 rabbit 3.8 2 .83E+03 Jap . Quail 0 .072
Copper 1 .17E+01 mink 1 4 .70E+01 chicks 0 .534
Iron 2.60E+01 rabbit 3.8 5.OOE+01 poultry 1 .6
Lead 8 .OOE+00 rat 0 .35 3.85E+00 Am. Kestrel 0.13
Imanganese 8.80E+01 rat 0 .35 9.77E+02 Jap . Quail 0.072
.E!2o~phoru~s 5.26E+02 rabbit 3.8 4.OOE+02 poultry 1 .6
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Proj . No. 773, Plum Brook Ordirithce Works WARPAQUA-REV-RME .xis
West Area Red Water Ponds

Piscivorous Bird : Great Blue Heron (Ardea herodias)

Chemical Name OAEL
Uncertainty

Factor I
Adjusted
NOAEL

Foraging
Factor

(sed./sw.)

Sediment
Intake
m A -d

Sediment
Hazard
Quotient

FishIntake(mg/kg-d) Fish
Hazard
Quotient

Macroinvert
Intake

I (mg/kg-d)

Macroinvert
Hazard
Quotient

Total Intake
Hazard
Quotient I

Water
Intake

(mg/kg-d) I

Water
Hazard
Quotien

Overall
Hazard
Index

Organics
2-Amino-4,6-Dinitrotoluene 7.00E-011 8.OOE+00 8.75E-02 1 .00E+00 1 .08E-03 1 .23E-02 O.OOE+00 O.OOE+00 1.41E-01 1.61E+00 1 .62E+00 O.OOE+00 O.OOE+00 1.62E+00

Inorganics
Aluminum 1 .10E+02 8.00E+00 1 .38E+01 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00Arsenic 2.46E+00 8.OOE+00 3.08E-01 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Calcium 2.83E+03 8.OOE+00 3.54E+02 1 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
opper 4.70E+01 8.OOE+00 5.88E+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Iron 5.OOE+01 8.OOE+00 6.25E+00 1 .OOE+00 8.71E+01 1.39E+01 6.62E+01 1 .06E+01 2.65E+00 4.23E-01 2.49E+01 9.57E-01 1 .53E-01 2.51E+01
Lead 3.85E+00 8.OOE+00 4.81E-01 1 .OOE+00 O.OOE+00 O.OOE+00 5.77E-01 1 .20E+00 O.OOE+00 O.OOE+00 1 .20E+00 3.49E-03 7.26E-03 1 .21E+00
Manganese 9.77E+02 800E+00

,
1 .22E+02 1 .OOE+00 O.OOE+00 O.OOE+00 3.62E+00 2.97E-02 0.0011+00 O.OOE+00 2.97E-02 7.26E-02 5.94E-04 3.03E-02

4.OOE+021 8.00E+00 5.OOE+01 1 .OOE+00 0.00E+00, O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 I O.OOE+00 I O.OOE+00 I O.OOE+00 I

TOTAL L I I I 1.39E+01 I I 1 .18E+01 4.23E-01 2.62E+01 I I 1.61E:701 2,63E+01]

Body Weight (kg) 2.204
Water intake (Ud) 0.1
Food intake (kg(dw)/d) 0.4
Sediment intake (kg/d) 0,0079
Fish intake (kg(dw)/d) -- 96% of diet 0.384
Macroinvert intake (kg(dw~~~_____2..016
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Proj . No . 773701 Plum Brook Ordnance Works WARPAQUA-REV-RME .xls
West Area Red Water Ponds

Omnivorous mammal: Raccoon (Procyon totor)

lChemical Name NOAEL
Uncertainty

I Factor
Adjusted
NOAEL I

Foraging
Factor

(sed./sw.)

Sediment
Intake

l (mg/kg-d)

Sediment
Hazard
Quotient I

Aq . Invert .
Intake

(mg/kg-d)l

Aq . Invert .
Hazard
Quotient

Fish
Intake

(mg/kg-d)l

Fish
Hazard
Quotient I

Total Intake
Hazard
Quotient I

Water
Intake

(mg/kg-d) I

Water
Hazard
Quotient

Overall
Hazard

I Index
Organics

.

2-Amino-4,6-Dinitrotoluene 7 .11 E+00 8.OOE+00 8.89E-01 1 .OOE+00 7.06E-04 7.94E-04 2 .07E-01 2 .33E-01 O.OOE+00 O.OOE+00 2.34E-01 O.OOE+00 O.OOE+00 2.34E-01
Inorganics

Aluminum 5.34E-Oi 8.OOE+00 6.68E-02 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00Arsenic 3.49E-02 8.00E+00 4.36E-03 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00Calcium 9.78E+02 8.OOE+00 1 .22E+02 1 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00Copper 7.79E+00 8.OOE+00 9.73E-01 1.00E+00 0
'
OOE+00 0

'
OOE+00 0

'
OOE+00 0

*
OOE+00 O.OOE+00 0,00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00Iron 2.42E+01 8.OOE+00 3.02E+00 1.OOE+00 5.72E+01 1 .89E+01 3.90E+00 1.29E+00 3 .87E-01 1 .28E-01 2.04E+O 1 8.90E-01 2 .95E-0 1 2.07E+01Lead 4.09E+00 8.OOE+00 5.12E-01 1.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 3.38E-03 6.60E-03 6.60E-03 3 .25E-03 6.34E-03 1 .29E-02Manganese 4.50E+01 8,00E+00 5.63E+00 1.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 2.12E-02 3.77E-03 3.77E-03 6.75E-02 1 .20E-02 1 .57E-024.89E+02 8.OOE+00 6 .11 E+01 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00' O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

TOTAL 1 .89E+011 I 1 .29E+00 I 39E-01 2.04E+01 3.13E-o 2 .07E+011F
Body Weight (kg) 5 .11
Water intake (Ud) 0.215
Food intake (kg(dw)/d) 0 .26
Sediment intake (kg1d) 0.012
Aquatic Invert . Intake (kg(dw)/d -- 21% of diet 0.0546
Fish intake (kg(dw)/d) -- 2% of diet 0.0052
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Plum Brook OrcA . ..Ance Works
Pentolite Road Red Water Ponds

Chemical Data

PRRPTERR_REv_CT

Chemical Name

Surface
Soil Conc

.

(mg/kg)

Total
Soil Conc.
(mg/kg)

Water
Conc .
(mg/L)

log Kow
(organics)

Soil-to-
Plant
TF

Shallow-rooted
Plant Conc .
(mq/kadw)

Deep-rooted
Plant Conc .
(ma/kadw)

Soil-to-
Invert .
BAF

Invert .
Conc .

(ma/kadw)

Food-to-
Muscle

- TF
Organics

1,3-DNB 2.00E-01 4.80E-01 1 .49E+00 5.33E+00 1 .07E+00 2 .56E+00 1 -OOE-01 2.OOE-02 6.37E-07
4-Amino-2,6-DNT 2.OOE+00 2.70E+00 0 .00E+00 O .OOE+00 1 -OOE-01 O.OOE+00 2.14E-06
Nitrobenzene 1 .87E+00 3.21 E+00 0.00E+00 0 .00E+00 1 .00E-01 O.OOE+00 1 .57E-06
1,3,5-TNB 2-OOE-01 1 .80E+00 1 .18E+00 8.05E+00 1 .61 E+00 1 .45E+01 1 -OOE-01 2.OOE-02 3.05E-07

Inorganics
Aluminum --- NA O .OOE+00 0 .00E+00 NA O .OOE+00 NA
Antimony --- 5.60E-04 O.OOE+00 O .OOE+00 1 .OOE+00 O .OOE+00 4.OOE-05
Iron --- NA O.OOE+00 0.00E+00 NA O.OOE+00 NA
Magnesium --- 7.80E-01 0.00E+00 O.OOE+00 1 OOE+00 O.OOE+00 2.OOE-02
Manganese --- NA O.OOE+00 O..OOE+00 NA O.OOE+00 NA
Potassium --- I 7.80E-01 0.00E+00 O.OOE+00 1 1 OOE+00 O.OOE+00 I 2.OOE-02
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Plum Brook Ordnance Works
Pentolite Road Red Water Ponds

Toxicity Data

Mammals Birds
LOAEL Test Body Wt. ILOAEL Test Body Wt.

Chemical Name (mg/kg/d) Species (kg) (mg/kg/d) Species (kg)
jit, 0,g, aq MMM,

kj 17pT
AIMM

p~

i ~MN"N,r"M 'D ~
AdUM nU

~g "11 4

"qjy~A%Q-tMROn, y,IS,
OWN

40

PRRPTERR-REV-CT
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Plum Brook G . - _-,nce Site
Pentolite Road Red Water Ponds

Omnivorous Rodent: Dear mouse (Peromyscus mankatatus)

PRRPTERK-. .r-V-CT

Foraging F ragi g Soil Soil Intake Plant Plant Intake InverL Invert Intake Soil/Plant/Invert. Water Water overall Tissue
ncertainty djusted actor ®nFF. toor

ntake azard ntake azard ntake azard azard ntake azard azard onc
l

Chemical Name LOAEL Factor LOAEL (Soil)

( "I

(sw)

I

(mg/kg-d) Quotient (mg/kg-d) Quotient (mg/kg-d) Quotient Quotient -d) Quotient index
.

mgfkg(dw)
Organics

1,3-DNB 2 .49E+00 1 .OOE+00 2 .49E+00 1,0012+00 1 .00E+00 7.70E-04 3.0912-04 1 .23E-01 4 .94E-02 1 .48E-03 5 .92E-04 5 .03E-02 O.OOE+00 O .OOE+00 5 .03E-02 9 35E-074-Amino-2,6-DNT 2 .1 1 E+02 11 .00E+00 2 .11112+02 1 .00E+00 1 .OGE+00 O .OOE+00 0 .00E+00 O .OOE+00 0 .001E+00 0
.
001E+00 O .OOE+00 O .OOE+00 O.OOE+00 O .OOE 00 0 .001E+00

.
O OOE 00Nitrobenzene 2 .74E+00 1 .00E+00 2 .74E+00 1 .001E+00 1 .OOE+00 O.OOE+00 O .OOE+00 O .OOE+00 0 .001E+00 0

.
OOE+00 O .OOE+00 O .OOE+00 0.001E+00 0 .00E+00 0 .001E+00

.
O OOE+00

1,3,5-TNB 2 .94E+01 1 .OOE+00 2 .94E+01 1 .0012+00 1 .OOE+00 7.70E-04 2.62E-05 1 .86E-01 6 .33E-03 1 .48E-03 5 .03E-05 6 .41 E-03 O.OOE+00 0 .001E+00 6 .41 E-03
.
6 .7 1 E-07Inorganics

Aluminum 2 .30E+01 1 .00E+00 2 .30E+01 1 .00E+00 1 .OOE+00 O.OOE+00 0 .001E+00 O .OOE+00 0 .00E+00 0 .00E+00 O .OOE+00 O .OOE+00 0.001E+00 0.0012+00 O .OOE+00 O .OOE+00Antimony 1 .49E+00 1 .001E+00 1 .49E+00 1 .001E+00 1 .OOE+00 O .OOE+00 0 .001E+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 0.001E+00 0 .00E+00 O .OOE+00 O OOE+00Iron 5.20E+02 1 .001E+00 5 .20E+02 1 .001E+00 1 .00E+00 O.OOE+00 0 .001E+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 0.0012+00 O.OOE+00 0 .001E+00
.

0 001E+00Magnesium 3.16E+03 11 .0011+00 3 .16E+03 1 .OOE+00 1 .001E+00 0.001E+00 0 .001E+00 0 .001E+00 O .OOE+oo O .ooE+00 O .OOE+00 0 .0012+00 0 .001E+00 O.OOE+00 0 .001E+00
.

O OOE+00Manganese 6.26E+02 1 .00E+00 6 .26E+02 1 .001E+00 1 .00E+00 0.0012+00 0 .001E+00 o .aOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O.OOE+00 0 .001E+00
.

O OOE+00Potassium 3.16E+04, 1 .OOE+00 3 16E+04 1 1 .0012+00 1 1 .OOE+00 O .OOE+00 O.OOE+00 I O .OOE+00 I 0 .001E+00 0 .001E+00 I O .OOE+00 I 0 .00E+00 I O .OOE+00 I 0.001E+00 I 0 .001E+00 I
.

O .OOE+00

TOTAL 3.35E-04 L 5.57E-02 6A2E-04 I 5.67E-02 0.00E+00 I 6 .67E-02

Body Weight (kg) 0.0148
Water intake (Ud) 0.0022
Food intake (kg(dw)/d) 0.0028
Soil intake (kg/d) 0.000057
Plant intake (kg(dw)/d) - 61% of diet 0.001708
Invertebrate intake (kg(dw)/d) - 39% of diet 0.001092
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Plum Brook Ordnance Works
Pentolite Road Red Water Ponds

Opportunistic Omnivore: Raccoon (Procyon lotar)

PRRPTERR-REV-CT

Chemical Name LOAEL
Uncertainty

Factor
Adjusted
LOAEL -

Foraging
Factor
(soil)

Foraging
Factor
(sw) I

Soil
Intake

(mglkg-d)

Soil Intake
Hazard
Quotient

Plant
Intake

(mg/kg-d).

Plantintake
Hazard
Quotient

Invert.
Intake

(mglkg-d)

Invert, Intake
Hazard
Quotient

Mouse
Intake

/kg-d)

Mouse Intake
Hazard

- Quotient

Total Intake
Hazard
Quotient

Water
Intake

(mg/kg-d)

.
Water
Hazard
Quotient

Overall
Hazard
Index

Organics

1

1.3-DNB 5 .78E-01 1 .OOE+00 5.78E-01 1 .00E+00 1 .00E+00 4 .71 E-04 8 .14E-04 2 .28E-02 3.95E-02 3 .06E-04 5 .29E .04 2.38E-09 4.12E-09 4 .08E-02 0 .0012+00 O .OOE+00 4 .08E-02
4-Amino-2 .6-DNT 4 .91E+01 1 .OOE+00 4 .91E+01 1 .OOE+00 1 .OOE+00 O.OOE+00 0 .001E+00 O .OOE+00 O .OOE+00 0 .00E+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O.OOE+00 O .OOE+00 O .OOE+00
Nitrobenzene 6 .37E-01 1 .OOE+00 6.37E-01 1 .0012+00 1 .0012+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 0 .0012+00 O .OOE+00 0 .00E+00 O .OOE+00 O .OOE+00 0 .00E+00 O .OOE+001,3,5-TNB 6.81E+00 1 .OOE+00 6 .81 E+00 1 .OOE+00 1 .00E+00 4 .71 E-04 6 .91E .05 3 .45E-02 5 .06E .03 3 .06E-04 4 .49E-05 1 .71 E-09 2.51 E-1 0 5.18E-03 O .OOE+00 0 .00E+00 5.18E-03Inorganics
Aluminum 5,34E+00 1 .00E+00 5 .34E+00 1 .OOE+00 1 .00E+00 O.OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O OOE+00 O OOE+00 O OOE+00 O OOE+00
Antimony 3 .46E-01 1 .OOE+00 3.46E-01 1 .OOE+00 1 .OOE+00 O.OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 0 .00E+00 O .OOE+00 O .OOE+00

.
O.OOE+00

.
O.OOE+00

.
0 .00E+00

.
O.OOE+00

Iron 1 .21 E+02 1 .OOE+00 1 .21 E+02 1 .00E+00 1 .00E+00 O.OOE+00 0 .0012+00 0 .0012+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O.OOE+00 O .OOE+00 0.00E+00
Magnesium 7.34E+02 1 .OOE+00 7 .34E+02 1 .OOE+00 1 .OOE+00 O.OOE+00 0 .0012+00 O .OOE+00 O .OOE+00 O .OOE 00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O.OOE+00 0 00E+00 O OOE+00

,
Manganese
P t i

1 .45E+02 1 .0012+00 1 .45E+02 1 .OOE+00 1 .00E+00 O.OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 0 .0012+00 O .OOE+00 O .OOE+00
.

O .OOE+00
.

O.OOE+00
o ass um 7.34E+03, 1 .00E+00 7 .34 +03, 1 .00E+00, 1 .00E+00 O.OOE+00 O .OOE+00 0 .0012+00 0 .00E+00 0 .00E+00 I O .OOE+00 I O .OOE+00 O .OOE+00 0.001E+00 I O.OOE+00 I O .OOE+00 O.OOE+00

TOTAL 8.83E .04 4.45E .5 .74E-04 4.37E.09 4.60 E-02 O .OOE+00

Body Weight (kg) 5 .1
Water intake (Ud) 0 .43
Food intake (kg(dw)/d) 0 .26
Soil intake (kg/d) 0 .012
Mouse Intake (kg(dw)/d) -- 5 % of diet 0.013
Plant intake (kg(dw)/d) -- 42% of diet 0 .1092
Invertebrate intake (kg(dw)/d) -- 30% of diet 0 .078
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Plum BrookOrd, .-ance Works
Pentolite Road Red Water Ponds

Herbivorous Rodent : Eastern Cottontail (Sylvilagus floridanus)

PRRPTERR-KLV-CT

emical Name OAEL
ncertainty
Factnr

djusted
LOAEL

Foraging
Factor(soi

1) 1

Foragin
Factorg I
(sw)

Soil
Intake

(mg/kg-d)l

Soil Intake
Hazir ttake'a],dt,,nt
Quo . en

Plant
Intake '(

mg/kg-d)

lant Id
Hpazar t
Quotlen

S~oll/Plant
ardQ az,

uof ;

ate'r
WInt

Water t
Hazard
)uotien

verall
Hazard
Index

Tissue
Conc .

lmg/kg(dw]
Organics

1,3-DNB 1 . 51 E+00 1 .00E+00 1 .51E+00 1 .00E+00 1 .00E+00 1.06E-03 7.02E-04 9.04E-02 5.99E-02 6.06E-02 O.OOE+00 O.OOE+00 6.06E-02 2.02E-06
4-Amino-2,6-DNT 1.28E+02 1 .OOE+00 1.28E+02 1 .OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Nitrobenzene 1.66E+00 1 .00E+00 1.66E+00 1 .OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.0012+00
1,3,5-TNB 1.78E+01 1 .OOE+00 1.78E+01 1 .00E+00 1 .OOE+00 1.06E-03 5.96E-05 1.37E-01 7.68E-03 7.74E-03 O.OOE+00 O.OOE+00 7.74E-03 1 .45E-06

Inorganics
Aluminum 1 .39E+01 1 .OOE+00 1 .39E+01 1 .OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Antimony 9.03E-01 1 .OOE+00 9.03E-01 1 .OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Iron 3.15E+02 1 .OOE+00 3.15E+02 11 .00E+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Magnesium 1 .92E+03 1 .00E+00 1 .92E+03 1 .OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Manganese 3.79E+02 1 .00E+00 3.79E+02 1 .OOE+00 11 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
JPotassium 1 .91E+04 1 .OOE+00 1 .91E+04 1 .OOE+00 1 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00, 0.00E+00, O.OOE+00 O.OOE+00

I TOTAL I I I I I 7.62E-04 I I 6 .76E-021 6.84E-021 I O.OOE+001 6.84E-02

Body Weight (kg) 1 .132
Water intake (LJd) 0.11
Food intake (kg(dw)/d) 0.096
Soil intake (kg/d) 0.006
Plant intake (kg(dw)/d) -- 100% of diet 0.096
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Plum Brook Ordnance Works
Pentolite Road Red WaterPonds

Insectivorous mammal : Short-tailed shrew (Blarina brevicauda)

PRRPTERR-REV-CT

Chemical Name LOAEL
Uncertainty

Factor
Adjusted
LOAEL

Foraging
Factor
(soil) I

Foraging
Factor
(sw)

Soil
Intake

(mg/kg-d)

Soil Intake
Hazard
Quotient

Invert .
Intake

(mg/ g- )

Invert. Intake
Hazard
Quotient

Soil/Invert .
Hazard
Quotient

Water I
Intake

(mg/kg-d

Water
Hazard
Quotient

Overall
Hazard
Index

Tissue
Conc .

mglkg(dw)
Organics

1,3-DNB 3.97E+00 1 .00E+00 3.97E+00 1 .OOE+00 1 .OOE+00 2.66E-02 6 .69E-03 1.07E-02 2.69E-03 9.38E-03 O.OOE+00 O.OOE+00 9.38E-03 1 .26E-07
4-Amino-2,6-DNT 3.37E+02 1 .OOE+00 3.37E+02 1 .OOE+00 1 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Nitrobenzene 4.37E+00 1.00E+00 4.37E+00 1 .OOE+00 1 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
1,3,5-TNB 4.67E+01 1.00E+00 4.67E+01 1 .00E+00 1 .00E+00 9.96E-02 2 .13E-03 1.07E-02 2.28E-04 2.36E-03 O.OOE+00 O.OOE+00 2.36E-03 1 .78E-07

Inorganics
Aluminum 3.67E+01 1 .OOE+00 3.67E+01 1.OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Antimony 2.38E+00 1 .OOE+00 2.38E+00 1.00E+00 1 .00E+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0 .001E+00
Iron 8.29E+02 1 .001E+00 8.29E+02 1 .00E+00 1 .001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Magnesium 5.04E+03 1.00E+00 5.04E+03 1.OOE+00 1 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Manganese 9.97E+02 1.00E+00 9.97E+02 1 .OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1potassium I 5 .03E+041 1 .OOE+00 I 5.03E+041 1 .OOE+00 I 1 .OOE+00 I O.OOE+00 I O.OOE+00 I O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0 OOE+00 O.OOE+00 O.OOE+00

I TOTAL 8.8212-03 2.92E .03 11 .11712-02 0.00E+0J 1.17E-02

Body Weight (kg) 0,015
Water intake (Ud) 0.0023
Food intake (kg(dw)/d) 0.008
Soil intake (kg/d) 0.00083
Invertebrate intake (kg(d-,v)/d)--100% of diet 0.008
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Plum Brook Oro. ..nce Works
Pentolite Road Red Water Ponds

Herbivorous Mammal : White4alled deer (Odocoileus virginianus)

PRRPTERR-kr-\/-CT

Chemical Name LOAEL
Uncertainty

Factor
Adjusted
LOAEL I

Foraging I
Factor
(soil)

FFo=g

(sw)

I Soil I
Intake I

(mg/kg-d)

Soil Intakel
Hazard I

I Quotient I

Plant I
Intake

(mq/ko-d)

Plant Intake
I Hazard
I Quotient

Soil/Plant
Hazard
Quot

a
erintake I

Water
Hazard
Quotien

Overall
Hazard
Index

Organics
1,3-DNB 6.15E-01 1 .OOE+00 6.15E-01 1 .OOE-02 1 .OOE-02 1 .31E-06 2.13E-06 8.39E-04 1 .37E-03 1 .37E-03 O.OOE+00 O.OOE+00 1 .37E-03
4-Amino-2,6-DNT 5.22E+01 1 .OOE+00 5.22E+01 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 0.0012+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Nitrobenzene 6.77E-01 1 .OOE+00 6.77E-01 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
1,3,5-TNB 7.24E+00 1 .OOE+00 7.24E+00 1 .OOE-02 1 .OOE-02 1 .31 E-06 1 .81E-07 4.75E-03 6.57E-04 6.57E-04 O.OOE+00 O.OOE+00 6.57E-04

Inorganics;
Aluminum 5.68E+00 1 .OOE+00 5.68E+00 1 .0012-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Antimony 3.68E-01 1 .OOE+00 3.68E-01 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Iron 1 .28E+02 1 .OOE+00 1 .28E+02 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
agnesiurn 7.80E+02 1.OOE+00 7.80E+02 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Manganese 1 .54E+02 1.OOE+00 1 .54E+02 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Potassium

-

7.79E+03 1.00E+00 7.79E+03, 1 .OOE-02, 1 .00E-02, O.OOE+00, O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 I O.OOE+001

TOTAL IF I I I I T2,32E-06 --032.02E 2.02E-03 O.OOE+00 I, 2 .02E

Body Weight (kg) 61
Water intake (Ud) 4
Food intake (kg(dw)/d) 2
Soil intake (kg/d) 0.04
Plant intake (kg(dw)ld) -- 100% of diet 2
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Plum Brook Ordnance Works
Pentolite Road RedWater Ponds

Insectivorous Bird : Marsh wren (Cistothorus palustris)

PRRPTERR-REV-CT

emical Name OAEL
Uncertaintyor

Factor
Adjusted
LOAEL

Foraging
Factor
(soil)

Foraging
Factor
(sw)

Soil
EIntakemg/

mg/kg-d)

Soil Intake
Hazard

I Quotient

l ~n
-rt-nvtake

(mg/kg-d)

Invert . Intake
I Hazard,

Quotien

l Soil/Invert .
I Hazard

Quotient

Water
Intake )

(mg/kg-d

Water
Hazard

t

Quotien

OverallI
Hazard
Index

Tissue
Conc .

mgtkg(dw)
Organics

1,3-DNB 4.20E+00 1.00E+00 4.20E+00 1 .OOE+00 1 .OOE+00 3.80E-03 9.05E-04 1.90E-02 4.52E-03 5.43E-03 O.OOE+00 O.OOE+00 5.43E-03 4.68E-08
4-Amino-2,6-DNT 1 .78E+01 1.OOE+00 1 .78E+01 1 .00E+00 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Nitrobenzene 4.20E+00 1.OOE+00 4.20E+00 1 .OOE+00 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
1,3,5-TNB 4.20E+00 1.OOE+00 4.20E+00 11 .00E+00 1.00E+00 3.80E-03 9.05E-04 1.90E-02 4.52E-03 5.43E-03 O.OOE+00 O.OOE+00 5.43E-03 2.24E-08

Inorganics
Aluminum 1 .10E+03 1 .00E+00 1 .10E+03 1.OOE+00 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Antimony O.OOE+00 1 .OOE+00 O.OOE+00 1.OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Iron 2.50E+02 1 .OOE+00 2.50E+02 1.00E+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0,0012+00 O.OOE+00 O.OOE+00 O.OOE+00
Magnesium 7.50E+02 1 .OOE+00 7.50E+02 1.OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 0.0011+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Manganese 9.77E+03 1 .OOE+00 9.77E+03 1.OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
jPotassium I 5.OOE+031 1 .OOE+00 I 5.OOE+031 1.00E+00 I 1 .00E+00 I O.OOE+00I O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

TOTAL 1.81E-03 ___Lg n9E-03 1-1 .09E-702 0.00E+00 1 .09E.02T- 11

Body Weight (kg) 0.01
Water intake (Ud) 0.0027
Food intake (kg(dw)/d) 0.0095
Soil intake (kg/d) 0.00019
Plant intake (kg(dw)/d) -- 0% of diet 0
Invertebrate intake (kg(dw)/d) -- 1 00% of die 0.0095
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Plum Brook Ort-drice Works PRRPTERR-RE\/-RME
Pentolite Road Red Water Ponds

Chemical Data

hemical Name

Surface
Soil Conc

.

(mg/kg)

Total
Soil Conc

.

(mg/kg)

Water
Conc .
(mg/L)

log Kow
(organics)

Soil-to-
Plant
TF

hallow-rooted
Plant Conc .
(mg/kgdw)

Deep-rooted
Plant Conc .
(mg/kgdw)

Soil-to-
Invert .
BAF

Invert . )I
Conc .

(mg/kgdw

Food-to-
Muscle
TF

Organics
1,3-DNB 1 .25E-01 1 .25E-01 1 .49E+00 5.33E+00 6 .66E-01 6 .66E-01 1 .OOE-01 1 .25E-02 6 .37E-07
4-Amino-2,6-DNT 2.OOE+00 2.70E+00 O.OOE+00 0,00E+00 1 .OOE-01 O.OOE+00 2.14E-06
Nitrobenzene 1 .87E+00 3.21 E+00 O.OOE+00 O.OOE+00 1 .OOE-01 0-00E+00 1 .57E-06
1,3,5-TNB 1 .25E-01 1 .25E-01 1 .18E+00 8.05E+00 1 .01 E+00 1 .01 E+00 1 .00E-01 1 .25E-02 3 .05E-07

Inorganics
Aluminum --- NA O.OOE+00 O .OOE+00 NA O .OOE+00 NA
Antimony --- 5.60E-04 O.OOE+00 O .OOE+00 1 .OOE+00 O.OOE+00 4.OOE-05
Iron --- NA O .OOE+00 O .OOE+00 NA O .OOE+00 NA
Magnesium --- 7.80E-01 O.OOE+00 O.OOE+00 1 .OOE+00 O.OOE+00 2.OOE-02
Manganese --- NA O.OOE+00 O.OOE+00 NA O.OOE+00 NA
Potassium --- 7.80E-01 O.OOE+00 O .OOE+00 1 .00E+00 , O .OOE+00, 2.OOE-02

OARISK DB\PLUM BROOMRED WATER PONDS ECO REVS\REVISED CAM SHEETS\PR\PRRPTERR-REV-RME .XLS 1 4 :14 PM



Plum Brook Ordnance Works PRRPTERR-REV-RME
Pentolite Road Red Water Ponds

Toxicity Data

Mammals Birds
NOAEL Test Body Wt. NOAEL Test Body Wt.

Chemical Name (mg/kg/d) Species (kg) (mg/kg/d) Species (kg)MZX
M'

MMI
I P,

21,10 7NM -41 ,URN6@01(M

E
Ma --Iq,X M N

911,29
I

ga
T gg

,

,- `11~ik,41
~Uz6IN

IJII~1-1110 10,15111,g ~

~v
'

g

MWMA,MHw

1~A0gz' ORDAIN
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Plum Brook Or%--trice Site
Pentolite Road Red Water Ponds

Omnivorous Rodent: Deermouse (Peromyscus manicalatus)

PRRPTERR-h,v-RME

hemical Name OAEL
Uncertainty

Factor

u.t
Adj ed
NOAEL

ForagingFactor

(soil)

Foraging
Factor
(sw)

Soil
Intake

j

(mg/kg-d

Soil IntakeHazardOtintipnt Plant
Intake

(mgtkg.d)

Plant Intake
Hazard
Quotient

Invert.
Intake ) ~

(mg/kg-d

Invert . Intake
Hazard,
Quotien

Sail/Plant(Invert.
Hazard
Quotient

Water
Intake

(mglkg-d)

Water
Hazard
Quotient

Overall
Hazard
Index

Tissue
Conc.

mg/kg(dw)
Organics

1,3-DNB 2.49E-01 8.00E+00 3.11E-02 1.OOE+00 1.OOE+00 4.81E-04 1 .55E-02 7.69E-02 2.47E+00 9.22E-04 2.96E-02 2.51E+00 O.OOE+00 O.OOE+00 2.51E+00 5.84E-07
4-Amino-2,6-DNT 2A1E+01 8.00E+00 2.64E+00 1.00E+00 1.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.oOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Nitrobenzene 5.07E-01 8.OOE+00 6.34E-02 1.00E+00 1.00E+00 O.OOE+00 0.0012+00 O.OOE+00 O.OOE+00 O.OOE+00 0.0011+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
1,3.5-TNB 5.91E+00 8.00E+00 7.39E-01 1.OOE+00 1.OOE+00 4.81E-04 6.52E-04 1 .16E-01 1 .57E-01 9.22E-04 1.25E-03 1 .59E-01 O.OOE+00 O.OOE+00 1.59E-01 4.20E-07

Inorganics
Aluminum 2.30E+00 8.00E+00 2.8812-01 1.OOE+00 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0

,
OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Antimony 1.49E-01 8.OOE+00 1 .86E-02 1.00E+00 1.00E+00 O.OOE+00 O.OOE+00 0.0012+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.0017+00 O.OOE+00
Iron 1.04E+02 8.OOE+00 1 .30E+01 1.OOE+00 1.OOE+00 0.0012+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Magnesium 6.32E+02 8.OOE+00 7.91E+01 1.00E+00 1.OOE+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Manganese 1.94E+02 8.OOE+00 2.43E+01 1.OOE+00 1.OOE+00 O.OOE+00 O.OOE+00 0.0012+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Potassium I 6.32E+031 8.00E+00 7.90E+02 1.OOE+00 1.OOE+00 0.001E+00 I 0.00E+00 O.OOE+00 I O.OOE+00 O.OOE+00 I O.OOE+00 O.OOE+00 _j O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

TOTAL I I I I 1 1 1 .61E-02 I 2.63E+00 I 3.09E-02 2.67E+00 I I O.OOE+00 I 2.67E+00

Body Weight (kg) 0.0148
Water intake (Ud) 0.0022
Food intake (kg(dw)/d) 0.0028
Soil intake (kg/d) 0.000057
Plant intake (kg(dw)/d) -- 611% of diet 0.001708
Invertebrate intake (kg(dw)ld)- 39% of diet 0.001092
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Plum Brook Ordnance Works
Pentolite Road Red Water Ponds

Opportunistic Omnivore: Raccoon (Procyon lotor)

PRRPTERR-REV-RME

lChemical Name NOAEL
Uncertainty

Factor
Adjusted
NOAEL

Foraging
Factor
(Soil)

Foraging
Factor
(Sw)

Soil
Intake

(mg/kg-d)

Soil Intake
Hazard
Quotient

Plant
Intake

(mgtkg-d)

Plant Intake
Hazard
Quotient

Invert.
Intake

(mglkg-d)

Invert. Intake
Hazard
Quotient

Mouse
Intake

(mg/kg-d)

Mouse Intake
Hazard
Quotient

Total Intake
Hazard
Quobent

Water
Intake

(mgikg-d)

Water
Hazard
Quotient

Overall
Hazard
Index

Organics
1,3-DNB 5 .78E-02 8 .00E+00 7 .23E-03 1 .OOE+00 1 .OOE+00 2 .94E-04 4.07E-02 1 .43E-02 1 .97E+00 1 .91E-04 2 .64E .02 1 .49E-09 2.06E-07 2 .04E+00 O .OOE+00 O .OOE+00 2 .04E+00
4-Amino-2,6-DNT 4 .91 E+00 8 .OOE+00 6 .11412-01 1 .00E+00 1 .OOE+00 O.OOE+00 O .OOE+00 0 .00E+00 O .OOE+00 0 .00E+00 O .OOE+00 O .OOE+00 0 .001E+00 O.OOE+00 0 .0012+00 O .OOE+00 0 001=+00Nitrobenzene 1 .18E-01 8 .OOE+00 1 .47E-02 1 .00E+00 1 .00E+00 0.0012+00 O .OOE+00 O .OOE+00 O .OOE+00 0,0012+00 O .OOE+00 0,0012+00 O .OOE+00 O .OOE+00 O .OOE+00 O.OOE+00

.
O .OOE+001,3,5-TNB 1 .37E+00 8 .OOE+00 1 .71E-01 1 .00E+00 1 .00E+00 2 .94E-04 1 .72E-03 2 .16E-02 1 .26E-01 1 .91 E-04 1 .11E-03 1 .07E-09 6.24E-09 1 .29E-01 O .OOE+00 O .OOE+00 1 .29E-01Inorganics

Aluminum 5 .34E-01 8 .001E+00 6 .68E-02 1 .00E+00 1 .00E+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O.OOE+00 O .OOE+00 O .OOE+00 0.001E+00 O .OOE+00Antimony 3 .46E-02 8 .001E+00 4 .33E.03
I -
OOE+00 1

,
OOE+00 O.OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 O.OOE+00 0 .001E+00 O .OOE+00 O.OOE+00 0 0 0010 +Iron 2 .42E+01 8 .001E+00 3 .02E+00 1,00E+00 1 .OOE+00 O .OOE+00 O .OOE+00 0 .0012+00 O .OOE+00 0 .001E+00 O,OOE+00 O .OOE+00 0,00E+00 0 .001E+00 O .OOE+00

00
O.OOE+

0~00:+00

Magnesium 1 .47E+02 8 .001E+00 1 .83E+01
1
OOE+00 11 .00E+00 O .OOE+00 O.OOE+00 O .OOE+00 0 .001E+00 O .OOE+00 O .OOE+00 0 .001E+00 O.OOE+00 O .OOE+00 O .OOE+00 0.00E+00 0 .00E+001Manganese 4 .50E+01 8 .001E+00 5 .63E+00

1

OOE+00 11 .0012+00 0 .001E+00 O.OOE+00 O .OOE+00 O .OOE+00 O .OOE+00 0 .001E+00 O .OOE+00 O.OOE+00 O .OOE+00 O .OOE+00 O.OOE+00 O OOE+00
otassiurn 1 1 .47E+031 8 .OOE+00 1 .83E+02 1 .OOE+00 1 .OOE+00 0 .001E+00 O.OOE+00 O .OOE+00 O .OOE+00 0 .0012+00 0 .001E+00 O .OOE+00 O.OOE+00 O .OOE+00 0 .00E+00, O.OOE+00

. 1
0 .0012+00

-TOTAL 4 .24E-02 2.1101E+00 2.76E-02 2 .12E-07 2 .17E+nnT I 0.00E+00 2 .17E+001

Body Weight (kg) 5 .1
Water intake (Ud) 0 .43
Food intake (kg(dw)ld) 0 .26
Soil intake (kg/d) 0 .012
Mouse Intake (kg(dw)/d) -- 5 1/6 of diet 0 .013
Plant Intake (kg(dw)/d) -- 421% of diet 0 .1092

lllnvertebrate intake (kg(dw)ld)-- 30% ofdiet 0 .078
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Plum Brook Or, ice Works
Pentolite Road Red Water Ponds

Herbivorous Rodent : Eastern Cottontail (Sylvilagus floridanus)

PRRPTERR-K- -RME

lChemical Name NOAEL
Uncertainty

Fai
Adjusted

Foraging
Fact r
(soilo)

I Foraging
Factor
(sw)

~ Soil
Intake

(mg/kg-d)

Soil Intake
Hazard
Quotient

Plant
Intake

1(mg/kg-d)

I Plant
I Hazard
l Quotient

I Soil/Plant
I Hazard
Quotient I

Water
intake

(mg/kg-d)l

Water :
Hazard
Quotient

Overall
Hazard
Index

Tissue
Conc.

1mg/kg(dj
Organics

1,3-DNB 1 .51E-01 8.OOE+00 1 .89E-02 11 .0012+00 1.00E+00 6.63E-04 3.51E-02 5.65E-02 3.OOE+00 3.03E+00 O.OOE+00 O.OOE+00 3.03E+00 1 .26E-06
4-Amino-2,6-DNT 1.28E+01 8.OOE+00 1 .60E+00 1 .00E+00 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.0012+00 O.OOE+00 O.OOE+00 0.00E+00
Nitrobenzene 3.07E-01 8.OOE+00 3.84E-02 1 .OOE+00 11 .00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
1 .3,5-TNB 3.58E+00 8.OOE+00 4.47E-01 1 .OOE+00 1.OOE+00 6.63E-04 1 .48E-03 8.54E-02 1 .91E-01 1 .92E-01 O.OOE+00 0.001E+00 1 .92E-01 9.09E-07

Inorganics
Aluminum 1.39E+00 8.OOE+00 1.74E-01 1 .OOE+00 1.00E+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00Antimony 9.03E-02 8.OOE+00 1 . 1 3E-02 11 .001E+00 11 .00E+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Iron 6.30E+01 4.OOE+00 1.58E+01 1 .00E+00 1.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Magnesium 3.83E+02 4.OOE+00 9.58E+01 1 .00E+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00
Manganese 1 .18E+02 8.OOE+00 1 .47E+01 1 .OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
JPotassium

--

3.83E+03. 4.OOE+00 9.57E+02 1 .OOE+00 1 .OOE+00 O.OOE+00 0.001E+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00, O.OOE+00

TOTAL IF I I I I . I 3 .66E-02 I I 3.19E+00] 3.22E+00 I I O.OOE+00 I 3.22E+00 I

Body Weight (kg) 1 .132
Water intake (Ud) 0 .11
Food intake (kg(dw)/d) 0.096
Soil intake (kg1d) 0 .006
Plant intake (kg(dw)/d) - 100% of diet 0 .096
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Plum Brook Ordnance Works
Pentolite Road Red Water Ponds

Insectivorous mammal : Short-tailed shrew (Slarina brevicauda)

PRRPTERR-REV-RME

Chemical Name -- NOAEL
Uncertainty

f Factor
Adjusted
NOAEL

Foraging
Factor
(Soil)

I FFoaragin,ctor(sw) I (mg,oil J
IntakeS

/kg-d

oil Intake
Hazard
Quotient

Invert.
Intake

(mg/kg-d)

Inv rt. Intake
Hazard IQintiq-nt

l Soil/Invert.
Hazard

I QUoti(
at-rIntakeW

Water
I Hazard

)-fient

Overall
Hazard

I Index

Tissue
Conc.

mg/knirlw)
Organics

1,1-11NB 3 .97E-01 8.0012+00 4.96E-02 1 .00E+00 1 .00E+00 6.92E-03 1 .39E-01 6.67E-03 1 .34E-01 2.74E-01 O.OOE+00 O.OOE+00 2.74E-01 4 .59E-08
4-Amino-2,6-DNT 3.37E+01 8.OOE+00 4 .21 E+00 1 .OOE+00 1 .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00 0.001E+00
Nitrobenzene 8 .08E-01 8.OOE+00 1 .01E-01 1 .OOE+00 1 .00E+00 0.001E+00 0.001E+00 O.OOE+00 O.OOE+00 0 .001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
1,3,5-TNB 9 .41E+00 8.OOE+00 1 .18E+00 1 .001E+00 1 .00E+00 6.92E-03 5 .8812-03 6.67E-03 5.67E-03 1 .15E-02 O.OOE+00 O.OOE+00 1 .15E-02 2 .20E-08

Inorganics
Aluminum 3.67E+00 8.00E+00 4.58E-01 1 .0012+00 1 .0011+00 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00 0.0012+00 0.001E+00 0 .001E+00 O.OOE+00 0.001E+00
Antimony 2 .38E-01 8.00E+00 2.97E-02 1 .00E+00 1 .00E+00 0 .001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0 .0011+00
Iron 1 .66E+02 8.OOE+00 2.07E+01 1 .00E+00 1 .00E+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00
Magnesium 1 .01E+03 8.001E+00 1 .26E+02 1 .OOE+00 1 .001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0 .001E+00 O.OOE+00 O.OOE+00
Manganese 3.09E+02 8 .001E+00 3.86E+01 1 .00E+00 1 .OOE+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00
Potassium I 1 .01E+041 8.001E+00 I 1 .26E+031 1 .00E+00 I 1 .00E+00 I O .OOE+00 1 0.0011+00 OE+00 I 0 .001E+00 0 .0 +00 1 O.OOE+00 I O .OOE+00 I O.OOE+00 O.OOE+00

TOTAL I I I I - I I I 1 .45E .01 1 1 .4012-011 2.85E-01 I I 0 .001E+001 2.85E-01 I

Body Weight (kg) 0.015
Water intake (L/d) 0.0023
Food intake (kg(dw)/d) 0.008
Soil intake (kg/d) 0.00083
Invertebrate intake (kg(dw)/d)--100% of diet 0.008
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Plum Brook On. aceWorks
Pentolite Road Red Water Ponds

Herbivorous Mammal : White4ailed deer (Odocoileus virginianus)

PRRPTERR-R- .-RME

Chemical Name NOAEL
Uncertainty

Factor
Adjusted
NOAEL

Foraging
Factor
I

Foraging
Factor

i

Soil
Intake d

(mg/kg-d

I Soil Intake
Hazard
Quotient

Plant
Intake

(mg/kg-d)

Plant Intake
Hazard
Quotient

Soil/Plant
Hazard
Quotient

Water
Intake

(mg/kg-d

Water
Hazard
Quotient

Overall
Hazard
Index

Organics
1,3-DNB 6.15E-02 8.OOE+00 7.68E-03 1 .OOE-02 1 .00E-02 8.20E-07 1 .07E-04 2.18E-04 2.84E-02 2.85E-02 O.OOE+00 O.OOE+00 2.85E-02
4-Amino-2,6-DNT 5.22E+00 8.OOE+00 6.52E-01 1 .00E-02 1 .OOE-02 0.0012+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Nitrobenzene 1.25E-01 8.OOE+00 1 .56E-02 1 .00E-02 1 .OOE-02 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00
1,3,5-TNB 1 .46E+00 8.OOE+00 1 .82E-01 1 .OOE-02 1 .OOE-02 8.20E-07 4.50E-06 3.30E-04 1 .81 E-03 1.82E-03 O.OOE+00 O.OOE+00 1 .82E-03

Inorganics
Aluminum 5.68E-01 8.OOE+00 7.10E-02 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00
Antimony 3.68E-02 8.OOE+00 4.60E-03 1 .OOE-02 1 .OOE-02 0.001E+00 O.OOE+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.001E+00 O.OOE+00
Iron 2.57E+01 8.OOE+00 3.21 E+00 1 .OOE-02 1 .OOE-02 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Magnesium 1 .56E+02 8.OOE+00 1 .95E+01 1 .OOE-02 1 .00E-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
Manganese 4.79E+01 8.OOE+00 5.98E+00 1 .OOE-02 1 .OOE-02 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
IPotassium

-

1 .56E+03 8.OOE+00 1 .95E+021 1 .00E-021 1 .OOE-02 0.00E+001 0.00E+001 0.00E+001 O.OOE+00 O.OOE+00 I O.OOE+00 O.OOE+00 I O.OOE+00

TOTALF7 1.11 E-04 3-02E-02 3.04E OT9 O.OOE+O01 3 .04E-02

Body Weight (kg) 61
Water intake (Ud) 4
Food intake (kg(dw)/d) 2
Soil intake (kg/d) 0.04
Plant intake (kg(dw)/d) -- 100% of diet 2
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Plum Brook Ordnance Works
Pentolite Road Red Water Ponds

Insectivorous Bird : Marsh wren (Cistothorus palustris)

PRRPTERR-REV-RME

Lemical Name NOAEL
Uncertainty

Factor
Adjusted
NOAEL

FF.raging'tor

(soil)

I Foraging
Factor
(sw)

Soil
Intake

I (mg/kg-d)l

Soil Intake
Hazard
Quotient

Invert .
Intake

(mg/kg-d)

Invert. Intake
Hazard
Quotient I

Soil/Invert . ::
Hazard
Quotient

Water
Intake

(mg/kq-d)

Water
Hazard
Quoti-

Overall I
Hazard
Index

rnTissue
Conc.
q/kq(dw]

Organics
1,3-DNB 4.20E-Oi 8.OOE+00 5.25E-02 1 .OOE+00 1.OOE+00 2.38E-03 4.52E-02 1 .19E-02 2.26E-01 2 .71 E-0 1 O.OOE+00 O.OOE+00 2.71E-01 2.93E-08
4-Amino-2,6-DNT 7.OOE-01 8 .001E+00 8.75E-02 1 .00E+00 1 .00E+00 0 .001E+00 0.001E+00 O.OOE+00 0.001E+00 0.001E+00 0.001E+00 0.001E+00 0.001E+00 0.001E+00Nitrobenzene 4.20E-01 8.OOE+00 5.25E-02 1 .OOE+00 1 .OOE+00 0 .001E+00 0.001E+00 O.OOE+00 0.001E+00 0.001E+00 O.OOE+00 0.001E+00 0.001E+00 0,001E+00
1 .3,5-TNB 4.20E-01 8.OOE+00 5.25E-02 1 .OOE+00 1.OOE+00 2.38E-03 4 .52E-02 1 .19E-02 2.26E-01 2.71E-01 O.OOE+00 0.001E+00 2 .71E-01 1 .40E-08

Inorganics
Aluminum 1 .10E+02 8 .001E+00 1 .38E+01 1 .001E+00 1.OOE+00 O.OOE+00 0.001E+00 O.OOE+00 0.001E+00 0.001E+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00
Antimony 0.001E+00 8 .001E+00 0.001E+00 1 .001E+00 1.OOE+00 O.OOE+00 0.001E+00 0 .001E+00 0.001E+00 0.001E+00 0.001E+00 0.001E+00 O.OOE+00 O.OOE+00
Iron 5.OOE+01 8 .001E+00 6.25E+00 1.OOE+00 1.OOE+00 0 .001E+00 O.OOE+00 0 .001E+00 0.001E+00 0.001E+00 0.001E+00 O.OOE+00 0.0012+00 O.OOE+00
Magnesium 1.50E+02 8 .001E+00 1 .88E+01 1 .OOE+00 1.00E+00 0.001E+00 0.001E+00 0,001E+00 0.001E+00 0.001E+00 0.001E+00 O.OOE+00 O.OOE+00 O.OOE+00
Manganese 9.77E+02 8.OOE+00 1 .22E+02 1.00E+00 1 .OOE+00 O.OOE+00 O.OOE+00 0 .001E+00 O.OOE+00 0.001E+00 O.OOE+00 0.001E+00 O.OOE+00 0.001E+00
jPotassium I 11 .001E+031 8 .001E+00 I 1 .25E+021 1.00E+00 I 1 .OOE+00 I 0 .001E+00 I O.OOE+00 I 0 .001E+00 I 0.001E+00 I 0 .001E+00 I O.OOE+00 I 0.001E+00 O.OOE+00 0.001E+00

TOTAL -T 1 9 .05E-02 I 4.52E-01 I 5.43E-01 O.OOE+00 I 5 .43E

Body Weight (kg) 0.01
Water intake (Ud) 0.0027
Food intake (kg(dw)/d) 0.0095
Soil intake (kg/d) 0.00019
Plant intake (kg(dw)/d) - 0% of diet 0
Invertebrate intake (kg(dw)/d) -- 100% of die 0.0095
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