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. 7.0 RISK CHARACTERIZATION
7.1  INTRODUCTION i : _
This risk characterization (Step 7) and accompanying documents: the screening-level ecological risk
assessmeht.(SLERA) (Steps 1 and 2) (Black & Veatch 2003); baseline ecological risk assessment
(BERA) problem formulation (Step 3) (Black & Veatch 2003 and USEPA 2003); study design and
data quality objectives (DQO) process (Step 4) (USEPA and ILS 2004); and site investi gation and
analysis phase (Step 6) (USEPA 2005a) complete the ecological risk assessment (ERA) process for

the Davis Timber Site in Hattiesburg, Mississippi. The final Step of the 8-Step ERA process is Risk

Management which is the sole responsibility of the site risk manager. "This final Step is a distinctly
differently process from risk assessment (USEPA. 1997)." The history and operational activities
performed at the site have been fully discussed in the SLERA and accompanying documents and will

not be repeated in this section.

‘Risk charactéﬂzatjon is the final phase of the ecological risk assessment (ERA) process for the Davis
"Timber Site, Hatt-iesburg, Mississippi. It includes two major components: 1) risk estimation, and 2)
. ;isk' description (USEPA 1998, 1997). Risk estimation consists of integrating the exposure profiles

with the exposure-effects information and sumr_narizing the associated uncertainties; and the risk
description provides information important for interpreting the risk results. Risk characterization is
the culmination of the planning, problem formulation, and analysis of predicted or observed adverse
ecological effects related to the assessment endpoints. It is also the starting point-for risk
management considerations and the foundation for regulatory decision-making (USEPA 1998,
1997);_ Risk characterization combines data concerning exposure to chem_icéls with information
concerning the ecological effects of the chemicals to estimate risks.. It is performed by the weight of
evidence and has the‘gbal of clearly communicating the strengths- and limitations of the risk
assessment for use in decision—mék_ing.. This is achieved through the values-of “transparency in the

risk assessment process, clarity, consistency, and reasonableness (USEPA 2001).”

For this risk characterization, several lines of evidence were used to evaluate the risks to wildlife and

plant communities which may be present at the site. Data from a field sampling event conducted in

toxicity and bioa_écumulation tests, field observations and field measurements were used to estimate
the likelihood that significant ecological effects are occurring or will occur at the Davis Timber Site,

and to describe the nature, magnitude, and extent of the effects on the designated assessment

endpoints (Suter 1996). Analytical data from the J uly 2004 sampling event used for the preparation

are -foun_d in tables in this document. A general map of the state showing the location of the Davis
. . _

July 2004 were used in this risk characterization. All of the available data from chemical analyses,

—

. of this risk characterization are provided'in Step 6 of the'risk assessment, and summaries of the data -



. Timber Site and vicinity is provided in Figure 7-1. The surface soil, sediment, surface water, and

fish sampling locations are presented in Figures 7-2 through 7-4.

- In addition, personnel from the Mississippi Department of Environmentai Quélity (MDEQ) collected
_ fish samples in Country Club Lake in February 2004, and requested EPA to process and analyze
; these fish samples for dioxins/furans. The results of the fish sample analysis are discussed as part of
 this risk assessment. Two additional sediment samples collected in October 2005 after Hurricane
Katrina hit the Gulf Coast will also be evaluated in this risk assessment.

- The chemicals of porential concemn (COPCs) -retainéd_in surface sQil, freshwater sediment, and
freshwater surface water in the BERA are pentachlorophenol (PCP) and dioxins/furans.- The term

“dioxin” will be used in this risk assessment to include all of the family of substituted

- polychlorinated dibenzo-para-dioxins (PCDDs) and polychlorinated dibenzo-furans (PCDFs). In this
n'sk._. _charaCferization, toxic equivalent (TEQ) concentrations were. calculated for dioxins/furan
congeners based on the procedure of van den Berg et al. (1998) as shown in Appendix A. Toxic
equivalent concentrations were calculated for birds, fish, and mammals. Toxic equivalent factors
(TEF) are applied to the various congener concentrations and summed to obtain a TEQ. The TEFs
are based on the relative potency to the most potent congener 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD): Although the TEF approach is based on toxic response to organisms, this approach is

applied to abiotic media to allow comparison between the samples. For thisERA, nondetected (ND) -

congeners were included in the TEQ as if they were detected so risk will not be underestimated.
However, there was some blank con'tam'ination; so some of the detection limits for the nondetected
congeners may be elevated. The data are all usable except for.the soil reference sample. - The
~ congener, 1,2,3,4,7,8 hexachlorodibenzofuran, was qualified with an “R” (i.e., rejected), so the TEQ
was ‘qualified with an “R.” ‘This sample will be discussed in further detail later in the risk
characterization. All of the additional data collected in the July 2004 sampling event were reviewed
prior to this step (Step 7) of the ERA. No additional chemicals were determined to be of potential

ecological concern at the site.

- The site investigation (Step 6) was performed by Environmental Protection Agency (EPA) personnel | |

and EPA Region 4 Environmental Services Assistance Team (ESAT) contractors, The EPA

Remedial Project Manager (RPM) and personnel from MDEQ assisted in the field work. Field work -

‘was conducted during the last week in July 2004.
Minor deviations from the Work Plan (WP) occurred during the site investigation. The.deviat'_io'frs
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and the reasons are discussed below:

* Soil: The WP specified that on-site soil would be collected at three sampling locations for toXicity '
* dnd bioaccumulation testing. These stations were found in Grids 2,4, and 39. Grid Number 4 had
~ overlying water, so this sample waé treated as a sediment sample for sediment tdxicity and ~
bioaccumulation testmg (i.e:, Station DT-SS-B/T-04 became DT- SD B/T- 05 and its duplicate DT-
' $S-504 became DT-SD-504).

« Sediment: The WP specified that four sediment samples would be collected in East Mineral Creek.
However, the upper drainage was dry, so the proposed Station DT-EMC-SD6 was not sampled. The -
other stations identified in the WP were sampled. An additional sample was collected ata Beaver

Pond on site (Grid 43).

* Fish: The WP specified that fish would be collected. in East Mineral Creck if conditions permitted. -
However no fish were found in East Mineral Creek. Fish samples were collected on- s1te ataBeaver

Pond location (Gnd 43), which was not spec1f1ed in the WP. -

Both terrestrial and-aquatic :receptors are likely to be at risk from exposure to the COPCs at the site.
The critical receptors in the terrestrial habitats include invertebrates, plants, mammalian, and avian
wildlife species. Aquatic receptors likely to be at risk include fish; benthivorous, piscivorous, and
herbivorous wildlife species. The terrestrial habitats at the site include the mixed pine/hardwood
forest areas north and east of the site ant terrestrial areas surrounding the site: The three basic types -
of aquatic habitats of concern were identified at the site include, wetland habitat; the intermittent and
perennial riverine habitat (includes Mineral Creek, East Mineral Creek and _West Mineral Creek_);
and Lacustrine habitat (includes a small on-site pond, a pond south of the site, Country Club Estates
Lake, and a lake located on the property of Dr. Toin Phillips, hereafter referred to as Phillips’ Lake).
- Several threatened and/or endangered species of concern have distributions that lie within Lamar -

County, Mississippi.

72 RISK ESTIMATION
Risk esfirr_xétion integrates the exposure profiles with the exposure-effects information and

3umm_arizes the associated uncertainties. Documentation of risk estimates describes how inferences

are made from thé measurement endpoints to the assessment endpoints. All of the chemical analyses
data used in this risk estimation are provided'in Table 7-1. Data from the Remedial Investigation

(RI) were also used to estimate risk when appropriate. Step 6 contains a complete set of the original -




data (USEPA 2005a).

7.2.1 Assessment Endpoint No. 1 - Protection of Soil Inverfebrates

- The risk questiohs developed for this assessment endpoint include the following:

1. Are the COPC concentrations in the site soils elevated enough in comparison to soil
benchmark values and reference station to cause areduction in fhe-survival, grthh,
and/or reproduction of soil-dwelling invertebrate species? ' )

2. Do toxicity tests show that PCP concentrations in the site soils are high enough to

-cause mortality to soil invertebrates?

3. _
The measurement endpoints for this assessment endpoint include:
1. Chemical analysis of the site soils; |
2. Soil benchmark values; and
3. Ear’th_Worm, Eisenia foetida, acute toxicity tests.

" The lines of evidence considered for the evaluation of risks to soil invertebrates include results of E. |

_ foetida acute toxicity tests and calculation of hazard quotients (HQ) from compaﬁson of surface soil
-data using mean and maximum contaminant concentrations with benchmark values. The soil
sampling locations for July 2004 sampling event are provided in Figure 7-2.

Risk Evaluation Using Soil Benchmark Values _ _ _

Soil benchmark values were used in conjunction- with the average and maximum COPC
concentrations in order to calculate HQs as eStimatés_of risk to soil invertebrates. The HQ is defined
as the contaminant concentration divided by a toxicological benchmark value. An HQ value of one
or greater indicates that there is a potential for unacceptable risks to soil invertebrates, and an HQ
| value of less than one, indicates that the contaminant alone is unlikely to cause unaccéptabl'e risks to
soil invertebrates. In the fol_loWing sections the mean and maximum soil COPC concentrations are
used to estimate risks to soil invertebrates. Refer to Table 7-2 for the HQ calculations.

Pentachlorophenol _
The EPA developed ecological soil screening levels (Eco-SSLs) for PCP after. the WP had been

developed for this ERA. Therefore, the Eco-SSLs will take precedence over the alternate toxicity -

value (ATV) selected in the WP, which was the Canadian Government soil benchmark value of 7.6
milligrams per kilogram. (mg/kg) (CCME 1999). It must be noted here that the Eco-SSLs represent
initial- screening values for soils (USEPA 2005b). The Eco-SSL for the protection of soil

i -
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invertebrates is 31 mg/kg (USEPA 2005b). Four studies were used to derive the Eco-SSL for PCP at
pH ranges from 5.5 to 6.7. In this risk characterization HQs were calculated for PCP by dividing the
concentration from Each station by the Eco-SSL benchmark value. An HQ was also calculated for

' the'average concentration (i.e., 7 stations). The HQ calculated based on the mean (HQ = 0.7) is less -

than unity, which indicates that the site-wide PCP levels may not pose risks to the soil invertebrate
population. Two stations (i.e. station DT-SS-07 with an HQ of 3.9 and station DT-SS-08 with an HQ
of 1.1) produced HQS greater than unity. One location from the RI (i.e. DTO002SLA at a
concentration of 68 mg/kg) also generated an HQ greater than unity. This indicates that there may be
unacceptable risks to soil invertebrates from exposure to PCP at these two stations. Refer to Table 7-

2 for specific details.

The pH at Station DT-SS-07 was 7.0, which is slightly more basic than the highest pH in the

- experiments to derive the benchmark value (pH = 6.7). Therefore, we would expect that' the PCP

would be ionized to a greater degree than the PCP used in tests to derive the benchmark: value.
Station DT-SS-08, however, had a pH of 4.4, and we would expect that the PCP from this sample |
would be ionized to a lesser degree. Although the PCP at Station DT-SS-07 would be more mobile.
(i.e., adsorbed to Soi] to d lesser degree), the PCP that is available at Station DT-SS-08 would be
more toxic to invertebrates since the PCP is more protonated '(i.e;, lipophilic) and can cross cell

membranes. This is bécause adSorption of PCP to soils and bioavailability (hence,'toxicity) are

based on the degree of ionization (ATSDR 2001; Eisler 1989). It should be noted that the four
studies uséd to derive the Eco-SSL all had a total organic content (TOC) content of 10%. However,
both Station DT-SS-07 and Station DT-SS-08 had a TOC content of less than 1%. This indicates
that the PCP could be more available to cause toxic effects in the site soils. '

“Dioxins/Furans .
- Dioxin TEQs based on mammalian TEFs were compared with a soil invertebrate benchmark value

obtained from Reinecke and Nash (1984) to calculate HQs. In the Reinecke and Nash (1984) study, -
2 species of earthworms (Allolobophophora éaliginosa and Lumbricus rubellus) were expoSed to5
and 10 mg/kg of TCDD for 85 days. No adverse effects were observed in either speciés at the TCDD
level of 5 mg/kg, but both species died at the 10 mg/kg level. Therefore, 5 mg/kg was used as the
no-observed-adverse-effect level (NOAEL) benchmark for the protection of soil invertebrates. The:
HQs for all stations were well below unity (range HQ 0.002 to 8.8E-06). This indicates that -

- dioxins alone are unlikely to cause unacceptable nsks to the soil invertébrates at the site. Refer to .

' Tablc 7-2 for specnflc details.




It should be noted here that there is- limited evidence to support the TCDD-like toxicity in
invertebrates. Therefore, the use of mammalian TEFs and the TEQ approach in invertebrates, such
as earthworms in general, may not be appropriate. Because dioxins are bioaccumulative chemicals

-and their mechanism of ‘toxic action is initiated by the aryl hydrocarbon (Ah) receptor (which

invertebrates are not known to possess), the higher trophic-level organisms may be at greater risk -

from exposure to dioxins than invertebrates (ATSDR 1998; USEPA 1993).

“Risk Evaluation Using Location-Specific Data and Soil Benchmark Values _
The use of the mean and maximum contaminant concentrations proved helpful in identifying the
. potential risks throughout the site, and to detect any hotspots that may exist at the site. However,
' n'ék.svat specific locations of the site may not be detected when only the mean and maximum
- concentrations are reviewed. Itis necessary to review all of the data for specific locations at the site
in order to ensure that other locations with potential unacceptable risks to the ecological receptors at

the site are not missed.

Pentachlorophenol

The highest concentration of PCP was 120,000 pg/kg and was detected at location DT-SS-07. The

next highest concentration was 34,000 pg/kg and was detected at location DT-SS-08, adjacent to and

south of the location with the highest concentration (Figure 7-2). Based on the location-specific

results, only these 2 locations out of 9 locations exceeded the soil benchmark of 31,000 pg/kg (Table
7-2). If these 2 locations are removed from this evaluaﬁon’, PCP will not be a COPC in surface soil.

Dioxins/Furans : :

None of the dioxin TEQs exceeded the b_enchmark value of 5 mg/kg reported by Reinecke and Nash
(1984) for soil invertebrates. This indicates that the dioxins/furans alone are unlikely to cause . -

- unacceptable risks to the soil invertebrates at the site. Refer to Table 7-2 for specific details.

Risk Evaluation Using Site-Specific Soil Toxicity Data _ _ _
- Soil toxicity tests were used as a measurement endpoint to assess the risks to soil invertebrates from
‘exposure to PCP in the site soils. The main objective of the earthworm toxicity test was to evaluate

the direct toxicity of PCP to earthworms.

Acute thicity tests were performed using the lumbricid éaﬂhworm, Eisenia foetida, with surficial

soils collected from two site locations (i.e. DT-SS-B/T-01 and DT-SS-B/T-03), one field reference
location (i.e. DT-SS-REF-1), and a laboratory control soil (artificial soil). The artificial soil was
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prepared usmg 70% sand, 20% clay, and 10% peat moss. A full scan analysis was conducted on the

artificial soil to venfy that is was appropnate for use as a control sample in the toxicity tests. No

| PCP was detected in the artificial soil and the estimated dioxin TEQ was 1.9 ng/kg, based on 1998
- World Health Organization (WHO) TEFs. The TOC content of the artificial soil was 2.4%.

The sample from Station DTSSB/T-01 was diluted 50%, and this sample was identified as DT-SS-
B/T-02. The soil from Station DT-SS-B/T-01 was diluted because of the expected high PCP

' concentration at this location as outlined in Step 4 of the ERA (USEPA and ILS 2004). The diluted

sample was identified as DT-SS-B/T-02. The rationale for diluting this sample was because the RI -

~ data indicated that Grid 2 had a PCP concentration of 68 mg/kg, and the next highest PCP

concentration was approximatély 9 mg/kg. Therefore, it was necessary to have a mid-range

concentration for the toxicity test. Dilutions were performed using the laboratory control or artificial |
soil as diluent. The diluted soil sample was not analyzed for PCP; however because the dilution was
50% and ‘the soil completely 'h.omogeni"zed, it was assumed that Sample DT-SS-B/T-02 had a
concentration equal to one-half the original sample. "The sampling locations of the surface soil

samples used in the toxicity test are presented in Figure 74_2.'

The toxicity tests were conducted using a modification of the EPA guideline EPA/600/3-88/029
- (Greene et al., 1989). The specific test methods and any modifications used in the tests can be found

in Appendix B. The endpoint for the earthworm, E. foetida, toxicity test was survival. The tests were

initiated within one 96 hours of sample collection. No acute effects were observed in the test

samples after 1 4-days of exposure. Refer to Table 7-3 for a summary of the test results.

Upon receipt of the chemical analyses results (which was approximately 3 months after sample
collection), it was determined that the locations with the maximum PCP conc‘entrations were DT-SS-.

07 and DT-SS-08 (120 mg/kg and 34 mg/kg, respectlvely) andnot DT- SS-01 as identified in the WP.

However samples from these 2 locatlons were not used in the initial toxicity or bioaccumulation
tests because they were only analyzed to further characterize the site. In order to test the soils with
the highest PCP concentrations, the leftover soils were retrieved from the Contract Laboratory
Program '(CLP) laboratories which had performed analyses on the samples - (e.g., TOC,
dioxins/furans, and grain size) for toxicity testing. Earthworm toxicity screen- tests were then

performed to determine the acute toxicity of the soils from these 2 locations.

- During the initial 24 hours of the test, worms in soil sample DT-SS-07 exhibited complete soil -

avoidance and 100 percent monality; therefore, a d_ilution series was performed using 25%, 12.5%,

| and 6.25% soil. The soil was diluted with the artificial soil used as laboratory control. Sample DT-
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- $S-08 also exhibited some avoidance behavior, but with no\monality. The results of the acute

" toxicity tests with E. foetida are presented in Table 7-3. With the exception of sample DT-SS-07

(100%) Wh_ich_ had 0 percent survr_’val, there was 100 per_cent survival of E. foetida in test soil DT-SS-

08 and all of the dilutions of sample DT_—SS-O7. Laboratory control soil E. foe_fida survivorship was
" also 100 percent. Under the conditions of the E. foetida acute soil toxicity tests, the survival of E.
. foetida in Davis Timber sample DT-SS-07 was significantly different (P—O 05) from the survival of
.E. foetida in the laboratory control soil. In addition, the diluted soil was analyzed for PCP by EPA
chemists, and the results are presented in Table 7-3. Raw data for the toxicity tests and analytical
results are provided in Appendix C. |

Summary of Risks to Soil Invertebrates
Based on the HQs calculated from the soil concentrations and the soil invertebrate benchmark
values, the following locations generated HQs for PCP that were greater than or equal to one:

L PCP:i- Locations DT-S§S-07, DT-SS-08, and DTOOZSLA
Based on the results of the E. foetida toxicity tests, the PCP concentration at location DT-SS- 07 was

determined to be the most hkely area to cause unacceptable adverse effects to the soil invertebrates at
the site. The highest-concentration of PCP used in the E. foetzda acute toxicity tests was 120 mg/kg

from location DT-SS-07. The next highest concentration of PCP used in the acute E. foetida toxicity '

tests was 34 mg/kg from location DT-SS-08. The results of the toxicity tests indicated that the

highest concentration of 120 mg/kg resulted in 100 percent mortality to E. foetida. However, there

was no toxicity observed in the next highest concentration of 34 mg/kg (Table 7-3). There was not
enough soil left to test any other concentrations between the 2 highest levels. Also, Station DT-SS-
08 had 34 mg/kg PCP in the soil, and 100% survival rate in the earthworms. Therefore, based on the
available results the NOAEL for PCP for E. foetida survivorsilip is estimated at-34 mg/kg. This
concentration is comparable with the Eco- SSL of 31 ngkg for PCP reported by the USEPA
(USEPA 2005b)

7.2.2 Assessment Endpoint No. 2 - Protection of Insectivorous, Ommvorous, and
~ Carnivorous Mammals

The risk question developed for this assessment endpomt is:
“Are dioxin concentrations in the site soils, forage, and prey spe01es elevated enough to
cause adverse effects to the long-term health and reproductrve capacity in predatory

‘mammals?’

i
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The measurement endpoints for this assessment endpoint include:
1. ‘Chemical analysis of the site soils and surface water; .
2. Earthworm, E. foetida, tissue chemical 'colncentr'atio_n ‘data from - 28-day
~ bioaccumuilation tests; and
3, Food-web model.

The line of evidence considered for the evaluatlon of risks to insectivorous mammals include HQs -
from the comparison of estimated doses to the short-tailed shrew (Blarina brevzcauda) to NOAEL
and lowest- observed adverse-effects level (LOAEL) based toxicity reference values (TRV) usmg a

" food-web model.

'HQS from Food-Web Models Using Mean and Maximum Concentrations

The measurement endpoint used to evaluate risks to insectivorous mammals is an output from a
food-web model.. The assumptions, methodologies, and equations used for all of the food-web

" models are described in the Study Design and DQO Process (Work Plan) for the Davis Timber Site

(USEPA and ILS 2004). A summary of datais provided in Table 7-1, and calculations for the model
are in Table 7-4A. The input parameters for the food-web models are provided in the WP (USEPA
and ILS 2004). All calculations used in the food-web models are in dry weight (dw), and the TEQs
are based on mammalian TEFs.

Estimation of daily doses was performed using maximum abiotic media cchcentrations and
maximum earthworm tissue concentrations of the dioxins from the 28-day bioaccumulation study. A
scenario using the average soil concentration and prey concentration is also presented. A final -
scenario using the third highest soil concentration (i.e., Station DT-SS-03) with the maximum prey
concentration is shown in Table 7-4A. An éssumption for the food-web model is that the short-tailed
shrew’s dietis composed of 100 percent earthworms p]u.s an area use factor of 1. Hazard quotients
were calculated using the'estimated average déi-ly doses and literature-derived TRVs. The TRVs are
based on a TCDD concentration derived for mammals (Murray et al., 1979)-and the NOAEL and
LOAEL TRVs are 0.001 and 0.01 pg/kg, respectively. |

Based on the maximum soil dioxin TEQ, the maximum earthworm tissue dioxin TEQ, and the
maximum surface water dioxin TEQ, the HQ for mammals based on the NOAEL and LOAEL were
331.87 and 33.2, respectively. Based on the mean soil dioxin TEQ, the mean earthworm dioxin -
TEQ, and the maximum surface water dioxin TEQ, the HQ for mammals based on the NOAEL and




LOAEL were 107.9 and 10.8, respectively. The third highest soil concentration sceﬁarib also
produced NOAEL and LOAEL HQs greatqr than unity (Table 7-4A). '

Summary of Risks Using HQs from Food Web Models

The results of the HQs calculated using data from the food-web models indicate that there is
potential for adverse ecological impacts to insectivorous mammals from exposure to dioxins in the
site soils. ' '

7.2.3 Assessment Endpoint No. 3 - Protection of Piscivorous Mammals

~ This assessment endpoint prov1des for the protection of piscivorous mammals to ensure that
mgest10n of contaminants in prey does not adversely 1mpact the growth, reproduction, and survival. .
The mink (Mustela vzson) was selected as a representative species. The conceptual model for this
endpoint is the ingestion of fish from the site and vicinity, mmdental ingestion_of sediment, and

surface water ingestion.
The risk question developed for this assessment endpoint is:
“Do the dioxin concentratlons in fish tissue exceed NOAEL and LOAEL risk- based dose

- levels derived from the literature?”

The measurement endpoints for this assessment endpoint include:

1. Chemical analysis of sediments and surface water for dioxins/furans;
2. Chemical analysis of fish tissue for dioxins/furans;
3. Comparison of the fish tissue concentrations. with llterature derived benchmarks

: protective for mammals; and
4. Food-web model.

- The lines of evidence considered for the eValuatior_x of risks to piscivorous mammals include
literature-derived benchmark comparisons, and comparison of estimated doses to the selected .
~ receptor (the mink) to NOAEL and LOAEL-based TRV using a food-web model.

Dioxin Concentrations in Fish Caught at the Davis Timber Site
| Fish were caught in West Minerai Creek and Beaver Pond, as well as from the reference location.
The various fish species include bluegill (Lepomis macrochirus), dollar sunfish (Lepomis |
marginatus), warmouth (Lepomis gulosus), redear sunfish (Lepomis microlophus), and largemouth
bass (Macropterus salmoides). The fish tissues were analyzed as composites and therefore represent
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true averages. The species of fish with the maximum dioxin concentration was the redear sunfish
(with maximum fish TEQ of 170.83 ng/kg dw) caught in West Mineral Creek (Table 7-1b). .The '
locations from which the fish were caught are provided in Figure 7-4. Information regarding' fish
weights, size, ‘and number of fish'in each composite sample is provided in Appendix D. The fish

tissue dioxin congener TEQ data are presented in Table 7-1b.

HQs Derived From Fish Tissue Concentrations and TRVs Protective to Aquatic Mammals
The EPA Office of Research and Development produced a comprehensive report on the -_éf_fects of
dioxins- to wildlife (USEPA 1993). In this report they calculated toxicological. reference values
(TRV), or benchmarks, for water, fish, and _sedimentS‘ that relate a low or high likelihood of
popuiati'on failure in aquatic life (i.e:, fish), aquatic birds, and wildlife (i.e., mammals). The low risk
is associated with “the hi ghest concentration that is unlikely to cause significant effects to'sensitive -
organisms.” The high risk is defined as the “lowest exposure concentration that will likely cause
severe effects,” which is equivalent to a concentration lethal to 50% of test organisms (LCsp). The
sediment benchmarks were derived based on 3% TOC, and the fish benchmarks were based on 8%
lipid content. . All benchmarks are in wet weight (ww). Another assumption in the derivation of =
these benchmarks is that a biota-sediment accumulation factor (BSAF) of 0.1 was incorporated into -
the wildlife benchmarks, and a BSAF of 0.3 was used for the r'i_sk-to-fish benchmark. It should be
noted that the benchmark values were derived based on TCDD alone, and not the TEQ approach.

All of the fish tissue dioxin concentrations at the site generated HQs: greater than unity when
compare_d with both the low risk (i.e. 0.7 ng/kg) and high risk (i.e. 7 ng/kg)'to sensitive mammalian
wildlife species TRVs (Table 7-5A). This indicates that there may be unacceptable risks to

- piscivorous mammals from consumption of the various fish species in the Beaver Pond and West

Mineral Creek. Even though there was no fish"- caught in East Mineral Creek, the dioxin

| concentrations in the Creek were high and piscivorous mammals consuming fish from East Mineral -

Creek would also be at risk.

All of the fish samples collected from the reference locations exceeded the low risk to sensitive .
mammalian wildlife species TRV, but not the high risk to sensitive mammalian species TRV. Refer -
to Table 7-5A for specific details. ' '

HQs.Dérived From Sediment Concentrations and TRVs Protective to Aquatic Mammals _
The sediment benchmark values used for dioxins were the low risk and high risk TR Vs for sensitive
mammalian wildlife species reported by EPA (USEPA 1993). The low risk. TR Vs for sensitive
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mammalian. specieé is 2.5 ng/kg (which is the EPA Region 4 screening value), and the high risk
value is 25 ng/kg (Table'7-6). Dioxins were detected in all of the eight site sediment stations as well
 as the reference station used in the risk characterization. The HQs calculated for all of the stations
-using these TRVs exceeded unity, except for the high risk scenario at Station DT-EMC-SD-12
(Table 7-6). The reference location generated-an HQ greater than unity when compared with the low

risk to sensitive mammalian species TRV but not the hlgh I‘lSk to sensitive mammalian specxes TRV.

: Based on these comparlsons sediment at all stations, except DT-EMC-SD-12, may contam dioxin -

concentrations that may potentially be hazardous to aquatic mammals.

- HQs from Food-Web Models Usmg Mean and Maxnmum Concentrations -

Another measurement endpoint used to evaluate risks to piscivorous mammals is an output from a

food-web model. Estimation of dally doses was performed using the maximum abiotic media
~ concentrations and the indivi'duall fish species tissue concentrations.. A second scenario was
conducted using the average fish concentration with the maximum abiotic media concentrations. A
third scenario was performed specifically for West Mineral Creek. Hazard quotients were calculated
using the estimated average daily doses (ADDs) and literature-derived TRVs. An assumption for the
food-web model] was that the mink’s diet was composed of 100 percent fish and an area use factor of
1. Referto Table 7-1 for dioxin concentrations-and Table 7-4B for model equations.

Based on the maximum sediment and surface water dioxin TEQs, and fish tissue dioxin TEQs for

each species, the HQ calculated based on bo_th the NOAEL and LOAEL were all greater than unity, -

" The HQs ranged from 2.8 to 36.3. This indicates that there may be unacceptable risks to piscivorous
mammals from consumption of fish at the site. The average of fish dioxin TEQ concentrations also
generated HQs greater than unity for both the NOAEL and LOAEL (HQ =31.and 3.1, respectively).

The scenario speqifically for West Mineral Creek produced a NOAEL_ HQ greater than unity, but the

LOAEL HQ was less than 1 (i.e., HQ = 0.3). Fish caught from the reference location all generated
NOAEL and LOAEL HQs less than unity. Refer to Table 7-4B for specific details.

The food-web model used for the mink assumed an incidental sediment ingestion rate of 9.4 percent.
Comments received from.the review of this document indicated that using the maximum sediment
‘concentration in the model may tend to skew the results therefore the sediment ingestion was set to
zero in the model. Based on the model without incidental sediment ingestion, all of the NOAEL
- HQs exceeded but not the LOAEL. Refer to Table 7-4B for specific details.

No fish were caught in East Mineral Creek, however, based on the hi gh dioxin concentrations from

12

L

)




the RI data from this Creek tissue concentrations would be_elevaféd if fish were present. Therefore,
like Beaver Pond and West Mineral’Creek, East Mineral Creek would also provide elevated HQs.

Summary of Risks Using HQs from Food-Web Models _ _
‘The results of the HQs calculated using data from the food-web models indicate that there may be
unacceptable risks to piscivorous mammals from exposure to dioxins/furans in the biotic and abiotic

media. The following locations generated HQs greater than unity:

K o Dioxins/furans - All locations of Bea&er Pond, West Mineral Creek, and East Mineral
Creek

~7.2.4 Assessment Endpoint No. 4 - Protection of Insectivorous, _Omnivbrou's and Carnivorous
Birds : : : |

The risk question developed for thls assessment endpomt is: .
“Are levels of dioxins/furans in soil, surface water, and prey at the site SUfflClCrlt enough to
cause adverse effects to the long-term health and reproductive capacity of insectivorous, -

~ omnivorous, and carnivorous birds that may utilize the site?”

The measurement endpoints for this assessment endpoint include:
1. Chemical analysis of the site soils and surface water;,
2 Chemical analysis of E. foetida tissue; and
3. Food-web model

The lines of evidence considered for the evaluation of risks to insectivorous, omnivorous. and
carnivorous birds include HQs from the comparison of estimated daily doses to the American |
woodcock (Scolopax minor) to NOAEL- and LOAEL-based TRVs using a food-web model. The
NOAEL and LOAEL TR Vs for birds were 0.014 and 0.14 pg/kg, respectively (Nosek et al., 1992).

HQs from Food-Web Models Using Mean and Maximum Concentrations

The measurement endpoint used to evaluate risks to insectivorous, omni'vor_o'u_s, and carnivorous
birds is an output from a food-web model. Estimation of daily doses was pprfonued using maximum
abiotic media concentrations of dioxins and earthworm dioxin tissue conoc_ntrations, and the TEQS
were based on avian TEFs.. A scenario using average soil co_nce_nt'ratioh and average  prey
concentration was also applied. An assumption for the food-web model was that the American
woodcock's diet was composed of 100 percent earthworms plus an area use factor of 1. Hazard
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quotients were then calculated using the estimated average daily doses and literature-derived TR Vs.
Refer to Table 7-1 for the dioxin TEQs and Table 7-4 for the mode] equations. .

Based on the maximum soil dioxin TEQ, the maximum earthworm dioxin TEQ, and the maximum
surface water dioxin TEQ, the HQ for birds based on the NOAEL was 7.7, and the LOAEL HQ was
less than unity (HQ = 0.8) (Table 7-4B). Based on the éverage soil dioxin TEQ, the average
earthworm diexin TEQ, and the maximum surface water dioxin TEQ, the HQ based on the NOAEL

was 2.3, and the LOAEL HQ was less than .unify (HQ =0.2). If the incidental soil ingestion term is’

removed from the model and the maximum.eanhworm tissue concentration is used, the NOAEL HQ
ex_ceeded unity (HQ = 2.2) but not the LOAEL HQ (HQ = 0.2). Refer to Table 7-4C for specific

details.

Summary of Risks Using HQs from Food-Web Models

The results of the NOAEL HQs calculated using data from the food-web models indicate that there

may be unacceptable risks to insectivorous, omnivorous, and carnivorous birds from exposure to
dloxms in the soil and prey items at the site. The LOAEL HQs were less than unity for all of the
scenarios. Because the NOAEL is a dose that has been shown to not represent risk, it is uncertain if

the dioxin concentrations in the prey tissues alone are enough to cause unacceptable risks to the

insectivorous, omnivorous, and piscivorous birds at the site.

7.2.5 Assessment Endpoint No. 5 - Protection of Piscivorous Birds

This assessment endpoint provides for the protection of piscivorous birds at the site to ensure that -

- ingestion of prey and ingestion of abiotic media do not negatively impact the growth, reproduction,
and survival of predatory birds due to dioxin contamination. The conceptual model for this endpoint
is the mgest10n of fish, incidental ingestion of sediment, and surface water uptake by pxscworous

 birds.. The Green heron (Butorzdes virescens) was selected as a representatlve species of piscivorous

birds.

The risk question developed for this assessment endpoint is:
- “Are levels of site contaminants in sediment, soil, forage and prey animals (fish t]SSUC)

sufficient enough to cause adverse effects to the long-term health and reproductive capacity -

of piscivorous birds that utilize the site?”

The measurement endpoints for this assessment endpoint include:
1. Chemical analysis of sediment, surface watef, sediment worms, and fish;
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2. . Comparison of fish tissue concentrations to avian threshold values and

3. Food-web models using two dlfferent prey species.

The lines of evidence considered for the evaluation of risks to piscivorous birds include literature-
derived benchmark comparisons, and comparison of estimated doses to the Green heron, to NOAEL
and LOAEL-based TRVs using a food-web model. '

HQs Derived From Fish Tissue Concentrations and TRVs Protective to Aquatic Birds

" Table 7-5C presents HQs for risks to birds using avian reference values based on fish concentrations
~ obtained from EPA (1993). The low risk TRV is 6 ng/kg, and the high risk TRV is 60 ng/kg.- Allof
the site fish tissue dioxin concentrations generated HQs greater than unity when compared with the
low risk to sensitive avian wildlife species TRV. Comparison of dioxin concentrations in fish to the
high risk TRV generated HQs less than uhity This indicates that there may be unacceptable risks to
sensitive plscworous birds from consumpt1on of the various fish species in Beaver Pond and West
Mineral Creek, based on the low risk threshold value. However, because the low risk TRV is the
highest concentration that is unlikely to cause adverse effects to sensitive organisms, there is
uncertainty regarding the unacceptable risks to piscivorous birds. Refer to Table 7-5C for specific

details.

All of the fish samples collected from the reference locations produced HQs less than unity for both -
low risk and high risk to sensitive avian wildlife species TRV (Table 7-5C). '
) | ' - '

HQs Derlved From Sedlment Concentrations and TRVs Protective to Aquatlc Birds

The sedlment benchmark values used for dioxins were the low risk and high risk TRV for sensitive

avian wildlife species reported by EPA. (USEPA 1993). The low risk TRV for sensitive avian
" speciesis 21 ng/kg and the hi gh risk value is 210 ng/kg (Table 7-6). Dioxins were detected in all of
" the eight site sediment stations as well as the reference station used in the risk characterization. The
HQs calculated for all of the stations exceeded unity, except for the high risk scenario at Station DT-
EMC-SD-12 and the high"risk to sensitive avian species for Station DTWMCSDO1 (Table 7-6). The
 reference location generated an HQ less than unity for both TR Vs for low risk and high risk to

sensitive avian species. Based on these comparisons, sediment fr_o'm all stations, except DT-EMC-
. SD-12, may contain dioXin concentrations that may poten'tially be hazardous to éq_uatic birds.

HQs from Food-Web Models Using Dioxin Concentrations from Site-related FlSh
The measurement endpoint used to evaluate risks to pxscworous blrds is an output from a food- web
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_ model. The Green heron was selected as a representative receptor for piscivorous birds. A snmmary
of the chemical data is provided in Table 7-1. Fish sizes, weights, and number of fish in each
composite are presented in Appendix D, and the fish sampling locations are provrded in Figure 7-4.

Refer to Table 7-4D for the model equations.

‘Estimation of daily doses was performed using the maximum abiotic media dioxin concentrations

and concentration of dioxins.in each species of fish. An assumption for the model was that the
~ Green heron's diet was composed of 100 percent fish plus an area use factor of, 1. The NOAEL and
LOAEL TRVs for birds were 0.014 and 0.14 pg/kg, respeCtive‘ly (Nosek et al., 1992). Hazard
quotients were then caIc'uIated using the. estimated ADDs and literature-derived TR Vs.

Based on the maximurn sediment dioxin TEQs, the average fish tissue dioxin TEQ for each fish
specres and the maximum surface water dioxin TEQ; the HQs calculated using the NOAEL were all
~ less than umty The HQs for the reference fish were also below unity compared with the NOAEL.
Because the NOAEL HQ is based on a dose that is known to not represent risk, it is with assurance

that aquatic birds are not at risk from dioxin levels found in site-related fish.

HQs from Food-Web Models Using Lumbriculus variegatus Tissue Concentrations

This additional line of evidence was included because the diet of many piscivorous birds includes.
invertebrates (Davis and Kushlan 1994; Kushlan 1978). Lumbriculus variegatus were e)_(posed tothe . -

site sediments for 28 days in a bioaccumulation study and dioxin concentrations in their tissues were
measured. There was not enough tissue to analyze for dioxin in the control sample, so this will be an
uncertainty with this model because the concentra_tion of dioxin in the control sarnple should be
subtracted from the dioxin in the site-related tissue samples.. The sediment sampling locations for

the L. variegatus bioaccumulation tests are provided in Figures 7-3 and 7-4. Hazard quotients were

calculated using the maximum and mean sediment and L. variegatus tissue.concentrations, and

maximum surface water dioxin concentrations as inputs into a food-web model..

The dioxin TEQs in sediment, L. variegatus tissue, and surface water are presented in Table 7-1.
Based on the maximum sediment dioxin TEQ, the maximum L. variegatus tissue dioxin TEQ for
birds, and the maximum surface water dioxin TEQ, the.HQ calculated based on the NOAEL was._9.1
(Table 7-4E). The HQ calculated without incidental sediment inges_t_idn was also greater.than unity

when compared with the NOAEL. The NOAEL HQ was also greater th‘an unity (HQ =4.1) when the -
- average sediment, the average L. variegatus tissue TEQs, and the maximum surface water dioxin ‘

TEQs were used All the scenarios generated HQs less than unity when the LOAEL was used.
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These results indicate that there may be unacceptable risks to piscivorous birds from exposure to

dioxins at the site. However, because the NOAEL is based on a d_dée that is known to not represent

risk, there is uncertaihty regarding the unacceptable risks to piscivorous birds.

Summary of Risks Using HQs from Food-Web Models and Fish Body Burdens

The results of the HQs calculated using data from the food web models and fish body burdens
indicate that there are no unacceptable risks to plscworous birds from exposure to dioxins in the
sediment, water, and prey items at the site. However, using the sediment worm from the laboratory .
bioaccumulation test, the NOAEL HQ for both all scenarios indicate the possibility of risk.

7.2.6 Assessment Endpoint No. 6 - Protection of Benthic Macroinvertebrate Communities
This assessment endpoint serves to protect benthic macroinvertebrate communities at the site and
vicinity to ensure that contact with and incidental ingestion of the site sediments does not negatively

- impact their growth, survival, and reproduction.

The risk questions developed for this assessment endpoint include the following: -

1. Are the COPC concentrations in the site-related sediments elevated enough in
comparison to sediment benchmark values to cause a reduction in the survival,
growth, and/or reproduction of benthic macroinvertebrate species? '

2. . Do toxicity tests indicate that COPC concentrations in the site-related sediments are
high enqugh' to cause mortality to benthic macroinvertebrates?

The measurement endpoints for this assessment endpoint include:

1. Chemical analysis of the site sediments; |
2. . Sediment benchmark values; and _
3. . Aquatic invertebrate solid-phase sediment toxicity tests using the freshwater

amphipod, Hyalella azteca, and the oligochaete, Lumbriculus variegatus.

The lines of evidence considered for the evaluation of risks to benthic macroinvertebrates include
_calculation of HQs from comparison of site sediment chemical concentrations with sediment

benichmark values, and results of aquatic invertebrate toxicity tests. -

Risk Evaluatron Usmg Sediment Benchmark Values
Sediment concentrations were screened against sediment benchmark values in order to calculate HQs
as a measurement endpoint for Assessment Endpomt No. 6 - Protection of Benthic
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. Macroinvertebrate Communities.

Risk Evaluation Using Location- -Specific Data and Sediment Benchmark Values
In this section, site-specific COPC concentrations from each sampling location were compared w1th
sediment benchmark values in order to determine if specific’ locations of the site pose greater risks to

benthic macroinvertebrates than other locations and to detect any spatial distribution patterns.

HQs Using Mean and Maxnmum Sediment Concentrations
The HQ method was used to estimate risks to benthic macromvertebrates using the mean and
maximum sediment concentrations. The results of the HQ calculations are presented in Table 7-6

and discussed in the following sections.

Pentachlorophenol: _ _

Pentachlorophenol was detected in all of the 8 site sediment stations as well as the reference station
used in this risk characterization. All of the PCP concentrations exceeded the benchmark value 12
ng/kg (Barrick et al., 1988). This benchmark value was obtained from the Washington State Puget
- Sound Sediment Program and is based on fish and bivalve larval apparent effects thresholds. The

average c_oncentration of site samples also exceeded the benchmark value (HQ = 49.5), as did t_he

reference station (HQ = 1.2). This indicates that there may be unacceptable risks to the benthic '

macroinvertebrates from exposure to PCP in the site sediments.

Dioxins/Furans
The Canadian Council of Ministers of the Environment (CCME) publrshed a probable effects level
for dioxins that is protective of aquatic organisms that live in or on the sediment that forms on the

bottom of lakes and rivers. The value is 21.5 ng/kg dw, based on WHO 1998 TEF values for fish’

(CCME 1999). All of the site- related samples generated HQs greater than unity. The average of the
~ dioxin concentrations from all of the stations also generated an HQ greater than 1 (HQ =64.7). The
HQ for the reference station was less than 1 (HQ = 0.3). Refer to Table 7-6 for specific details.

Summary of Risks Using Sediment Benchmark Values

Benthic macroinvertebrates were determined to be at risk from exposure to site sediments based on a
comparison of the chemical concentrations in sediment with sediment benchmark values. The
| following COPCs and locations generated HQs that were greater than unity when compared with

sediment benchmarks
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e  PCP-Al locations, including the reference station

®. Dioxins/Furans - All locations except' the reference station:

Risk Evaluation Usmg Site- Specnﬁc Sediment Toxicity Data

Whole sediment toxicity tests were used as a measurement endpoint to assess the I’lSk to benthic
macro-invertebrates. The toxicity tests were performed by USEPA Region 4 ESAT toxicologists
using the freshwater amphipod, Hyalella 'azteca; and the oligochaete, Lumbriculus variegatus. The
toxicity tests were conducted following USEPA guidelines described in “Methods for Measuring the
Toxfcity'and Bioaccumulation of Sediment-associated Contaminants with Freshwater Invertebrates,”

(USEPA 2000). The toxicity tests were performed with 5 site sediments (i.e. DT—SD-'O_I, DT-SD-02,

' .DT-SD¥03,'DT—SD—O4, and DT-SD-OS)-," one field reference or background sediment_ (DTSDREF1),

and a laboratory control (control). The sediment used as the control for the toxicity tests was
obtained from the Ogeechee River, Georgia. A full scan analysis was conducted té verify that the
sediment was appropriate for use as a control in the toxicity tests. The control sediment did not
contain any PCP but had an estimated dioxin TEQ of 20, based on the 1998 World Health

o ()_rganization mammalian TEFs. The TOC content of the control sediment was 8.9%.

~

The sediment toxicity test sampling locations are provided in Figures 7-3 and 7-4, and information
relating to these samples is presented in Table 7-1. pH was not measured in the sediments, but was ~
measured in the overlying water during the test. See Appendix B for information about the water
quality measurements, test observations, specific test methods, and any modifications used in the .

tests.

“The test endpoint for the H. azteca toxicity tests were survival and growth (optional). The results of
“the H. azteca sediment toxicity tests are presented in Table 7-7. No statistically significant
~ differences were noted for the survival or growth in the site- related samples wheén compared to the

reference statlon or the control sample.

The L. variegatus toxicity tests were only screen tests used to determine whether the
bioaccumulation tests should proceed. The results of the L. variegatus toxicity screen tests were not

used in this risk characterization.

Addendum to Sedlment Tox1c1ty Tests
Two additional soil samples (i.e.DT- $S-07and DT-SS- 08) were also tested for toxicity as sediment

samples because of the high concentrations of PCP detected in them (See discussion in Assessment
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Endpoint 1 for rationale). They were overlain with overlying water (well water) and tested as whole

sediments without dilution, because it is possible that .the sampling locations could become
inundated with water during storm events. The H. azfeca toxicity tests were performed following the
same methods used with the sediment samples, but with minor modification. Because of inadequate

soil sample volume, only 4 replicates of each sample were set up.

The acute toxicity tests were terminated after 10 days because of acute toxicity in the test sediments.
~ The survival of H. azteca was zero percent in.the 2 test sediments. Laboratory control sediment H.
azteca survivorship was 92 5 percent. Under the conditions of the H. azteca acute sediment toxicity
tests, the survival of H. a;teca in Davis Timber sediment/soil samples DT-SS-07 and DT-SS-08 was
significantly different (P=0.05) from the survival of H. azteca in the laboratory control sediment.
Refer to Table 7-7 for specific details. |

Discussion of Toxicity Based on the Two Tests

Pentachlorophenol . :

The chemical analysis results 1nd1cated that a true PCP gradrent was obtamed for the sedlments The
PCP concentrations in the sediment samples ranged from 180 pg/kg (Sample DT SD-B/T-04) to

1,700 pg/kg (Sample DT-SD_—B_/T -02) (T_abl_e 7-7). The soil samples used in the H. azteca toxicity -

 tests had PCP concentrations of 34,000 pg/kg (sample DT-SS-08), and 120,000 ug/kg (sample DT-

_ SS-07). Under the conditions of the toxicity tests using site-related sediment, none of the samples

~ was determined to be toxic to H. azteca. However, soil samples DT-SS-07 and DT-SS-.O8 were
- extremely toxic to H. azteca. Both of these samples caused 100 percent mortality to the amphipods.
Adequate soil samples were not available to perform definitive dilution series toxicity tests.

Based on the results of the site-specific toxicity tests the NOAEL for PCP was determined to be
greater than 1,700 pg/kg which is much higher than the sediment PCP benchmark of 12 ng/kg
reported by Barrick et al. (1988). The LOAEL for PCP in sediment would be expected to be less
than 34,000 pg/kg based on the results of the sorl samples with the samples with elevated PCP

_concentrations that were tested as sediment.

Dzoxzns/F urans :

~ Dioxins/furans were not analyzed for dlrect toxicity. However, areview of the sediment data shows
that the sample with the highest dioxin mammalian TEQ (i.e., DT- SD-B/T-02 had 5,000 ng/kg) did

-mot cause toxicity to H. azteca.. Therefore the dloxms/furans in the site sediments are not expected

to cause any direct toxicity to the benthlc macroinvertebrate commumty
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Summary of Risks Using Site-Specific Sediment Toxicity Data -

The results of the solid-phase sediment toxicity tests with H. azteca indicate the level of PCP in the

~ site sediments is not high enough to cause adverse effects to the benthic macroinvertebrate

community. However, if the site soils should become inundated with water, the soil from locations
DT-SS-07 and DT-SS-08 may pose unacceptable risks to the invertebrates at the site.

7.2.7 Assessment Endpoint No. 7 - Protection of Fish PopulatiOnS-
This-assessment -endpoint provides for the protection of fish communities to ensure that fish
populations inhabiting the wetlands and creeks are not adversely affected by contaminants found in

the surface waters and sediments.

The nsk questions for this assessment endpomt include: ' o
1. Are the COPC concentrations in surface water greater than the natlonal
‘recommended water quality criteria (NRWQC) or other freshwater surface water

“benchmark;
2. . Are sedlment concentrations greater than benchmarks derived tobe protectlve to fish;
3. Are concentrations of dioxins in the fish tlSSUCS at the site elevated enough to cause .

adverse effects to fish;'and :
4.~ Are concentrations of COPCs in the fish tlssues at the site elevated enough to cause "
adverse effects to the. flSh predators that feed on forage fish?

'The measurement endpoints for this assessment endpoiht ihclude'

1.  Measurement of COPC concentratlons in surface water and sediment;
2. ‘Measurement of d10x1n concentrations in f1sh tissues collected from the site; and
-3, Comparison of the fish tissue concentrations with literature-derived TRVs.

Rlsk Evaluation Usmg National Recommended Water Quallty Criteria -
The NRWQC for PCP chronic toxicity is 15 pg/l (USEPA 2002). This criterion based on a pH of
7.8. The pH of the surface water samples collected at the site ranged from 5.81 t0 6.2 (Table 7-1).

" No PCP was detected in any of the site-related water samples or at the reference station; however,

the detection limits were all 25 pg/l; which is greater than the NRNWQC. Therefore, the PCP"
concentrations do not necessarily exceed the NRWQC but uncertainty exists because of the elevated

~detection limits.

Altheugh there is no NRWQC for dioxin, the EPA Region 4 screening value for chronic tokicity is
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0.01 ng/l (USEPA 2001). This value was based on the marketability of ﬁsh. Based on this value and
using the mammalian TEQ, all of the surface water samples (mcludmg the reference location)
generated HQs greater than unity. Uncertainty exists because the conservative screening value is for

TCDD alone, and the surface water concentrations were based.on TEQs calculated for toxic effects

‘to mammals.

HQs Derived From Fish Tissue Concentrations and Ti{Vs Protective to Piscivorous Fish

Table 7-5B presents HQs for risks to piscivorous fish using reference values based on fish
concentrations obtained from EPA (1993). The low risk TRV is 50 ng/kg, and the hlgh risk TRV is
80ng/kg. All of the fish tissue dioxin concentrations at the site and reference station generated HQs

less than unity when compared with the low risk to sensitive piscivorous fish species TR Vs (Table 7-

5B). This indicates that there are no unacceptable risks to sensitive piscivorous fish populations B

-frorfi consumption of the various forage fish species in Beaver Pond and West Mineral Creek.

HQs Derived From Sediment Concentrations and TRVs Protective to PiScivorous Fish
. The sediment benchmark values used for dioxins were the low risk and high risk TRVs for sensitive
~ fish species reported by EPA (USEPA 1993). The low risk TRVs for sensitive fish species is 60

ng/kg, and the high risk value is 100 ng/kg (Table 7-6). Dioxins were detected in all of the 8 site.

sediment stations as well as the reference station used in the risk characterization. The HQs
- calculated for all of the stations using these TRVs exceeded unity, except for the low and high risk

scenarios at Station DT-EMC-SD-12. The average concentration of all site-related fish also.

generated an HQ greater than one (HQ = 11.1 and 6.7 for Jow- and high risk to sensitive fish species
TRVs, respectively (Table 7-6). '

~ Fish caught at the reference location contained dioxin concentrations that generéted HQs which were
less than unity for both the low and high risk to sensitive fish species TRVs (Table 7-6). Based on
these comparisons, it is concluded that sediments from all stations, except DT-EMC-SD-12; may
contain dioxin concentrations that may potentially be hazardous to predatory fish. |

Summary of Risks to Predatory F ish . _ _
The following section summarizes risk to predatory fish based on sediment and fish tissue

concentrations and TRVs:

. The low risk and high risk benchmark values based on sediment concentrations were

not exceeded in any of the fish collected at the Site
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° The low risk and high risk to sensitive fish species criteria were exceeded in West

~ Mineral Cr’eek and'the Beaver Pond

7.2.8 Assessment Endpoint No. 8- Protection of Reptiles and Amphibians

This assessment endpoint was not evaluated individually-bec.ause mammals are more sensitive to
dioxins than reptiles and amphibians. There is limited data on the toxicity of dioxins/furans to
reptiles and amphibians (USEPA 1993). There was a study in this document in'which TCDD was

‘injected into bull frog (Rana catesbeiana) tadpoles, and the authors concluded this species of

amphibian was more tolerant to TCDD than fish (Beatty et al., 1976 in USEPA 1993). It is uncertain
whether amphibians and reptiles have the Ah receptor (like the lack of Ah receptor in invertebrates
and primitive fishes), and the absence of the Ah receptor may make amphibians and reptiles less
vulnerable to the toxic effects of dioxin (USEPA 1993).

Due to the limited information on the toxic effects to dioXin to reptiles and amphibians and the
possible lack of the Ah receptor in these species, it is assumed that if mammals are protected in the

BERA, reptiles and amphlblans would also be protected.

7.2.9 Assessment Endpoint No. 9 - Protection of Plant Communities
This assessment endpoint provides for the protection of plant communities to ensure that plant
communities in the terrestrial and aquatic habitats are not adversely affected by contammants found

in the soils, surface waters, and sediments at the site.

The risk questions for this assessment endpoint include:

1. Are the COPC concentrations in the surface soils, sediment, and surface water greater
- than those that are known to affect terrestrial and aquatic plant species;
‘2. - Are concentrations of COPCs in the plant tissues at the site eleyated enough to cause
adverse effects to the plants at the site; and ' |
3. Are concentratlons of COPCs in the plant tissues at the site elevated enough to cause |

adverse effects to the herbivores that feed on the plants?

The measurement endpoints for this assessment endpoint include:

1. - Measurement of COPC concentrations in all abiotic media;
2. Comparison of plaht tissue concentrations with literatu_re-dérived TRVs; and
3. Seedling germination test.
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- Evaluation of Risks Usmg Abiotic Media Concentrations

USEPA 'has recently reported an Eco-SSL of 5 mg PCP/kg for terrestrial plants (USEPA 2005b).
The derivation of this Eco-SSL was based on three studies with a soil pH=6.3,and a TOC of 0.1%.
: This Eco-SSL was used as the AT_V. for plants in this risk characterization. The results of the
conlparison of the ATV with the surface soil PCP concentrations are presented in Table 7-2.
Hazard quotients were calculated for PCP, and the HQs were all less than unity except for Stations
DT-SS-07 (HQ = 24) and DT-SS-08 (HQ = 6.8). Station DT-SS-07 had a pH of 7.0 and a TOC of
- 0.97. Therefore, PCP is probably more bioavailable and toxic to plants under these conditions than

the protective level of the screening value.

Evaluation of Risks Using Seedling Germination Tests
Terrestrial Plants .
- Site-specific seedling germinatlon tests were performed with the site soils to determine their ability
. to support the germinatien of lettuce seeds, Lactuca sativa. The specific test methods and any
- modifications ns_ed in the'tests can be found in “ Toxicity and Bioaccumulation Potential of Sediment
" and Soil Samples from the Davis Timber, Inc. Superfund Site, Hattiesbur’g, Mississippi,” prepared by
_Integrated Laboratory Systems, Inc. (2004). The toxicity report is provided in Appendix B.
_ Pentachlorophenol '
The results of the seedling germmatlon tests with lettuce seeds, Lactuca sativa, showed no toxicity in
the site so1ls when compared with reference soils (Table 7-8). This indicates that the site soils tested
with the highest PCP concentration (730 pg/kg) are able to support the germination of seeds, and
thereby, be protective of plants species. However, the site soils with the highest concentrations of
PCP (i.e. locations DT-SS-07 at a concentration of 120,000 pg/kg and location DT-SS-08 at a
concentration of 34,000 ug/kg) were not tested for seedling germination potential: Therefore, it is
uncertain if these 2 locations will support the gel'minat-ion of seedlings. The PCP concentrations

from these two locations are several orders of magnitude greater than the Eco-SSL value of 5 mg/kg _

for the protect1on of terrestnal plants (USEPA 2005b). Therefore, these locations may present

unacceptable risks to the terrestrial plants at the site.-

Dloxms/ﬁtrans .

Dioxins/furans were not analyzed for direct toxicity for seedling germination. Also, the sample with
- the highest dioxin TEQ (i.e. DT-SS-07 with a mammalian TEQ of 8,100 ng/kg) was not evaluated.
for seedling germination; therefore, it is uncertain if the dioxin levels at this station would cause

adverse effects to the terrestrial plants at this location.
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Aquatic Plants
Aquatic plants were not evaluated in this risk characterization.

- Summary of Risks to Plant Communities

The results of the site-specific seedling germination tests did not show any toxicity to plants at the
highest concentration tested. However, the samples with the highest contaminant concentrations
were not tested. Based on a comparison of the soil PCP concentrations with the ATV, the following

locations were determined to have the potential to pose ﬁnacceptable risks to the terrestrial plants at

the site: .
° PCP - Locations DT-SS-07, DT-SS-08, and DTOO2SLA_

7.2.10 ‘Assessment Endpoint No. 10 - Protection of Herbivores

This assessment endpoint provides for the protection of herbivorous animals in the aquatic and
terrestrial environments to ensure that 1ngest10n of contaminated plants does not adversely affect

their surv1val growth and reproductlon

The risk question for this assessment endpoint is: _ _ .
“Are the concentrations of COPCs in the various plant species present at the site elevated

enough to cause adverse ecological effects to herbivores?”

The seed germination tests did not show any toxicity to plants. Also, itis assumed that mammals,
fish, and birds are more sensitive to PCP and dioxin than herbivores; therefore, if these receptors are

protected, herbivores would also be protected.

Additional Information Used in the Risk Characterization:
Hurricane Katrina Samples and State Collected Fish Samples
On August 29, 2005, Hurricane Katrina made landfall along the Gulf Coast. Due to this hurricane,

| . personnel from EPA collected.two sediment samples from the vicinity of the Davis Timber Site to _

verify that post-Katrina impacts did not cause a release or re-distribution of contaminants to the site..
Two sediment samples were collected on October 13, 2005 at East Mineral Creek at the crossroads.
The location and analytical results for these satnp]es are provided in Appendix E. Additional -
information may be obtained from the EPA report (USEPA 2005c). When the two samples were
collected, the creek was dry, so the proposed surface water samplin g was not conducted. Samples

were collécted as grab samples with a stainless steel spoon at a depth of 0- to 0.5-inches. Sample
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SDO1 was split and the split sample was identified as DT01SDS.

Comparison of the dioxin TEQs with the EPA low risk and high risk to sensitive avian, fish, and
mammalian wildlife, indicated that Station SDO1 ex_ce_eded the high risk to sensitive mammals, fish,

and avian wildlife specie. The dioxin TEQ at Station SD02 exceeded only the high risk to sensitive

mammalian wildlife species. The dioxin TEQ values were below the low risk to fish and avian-

species. There was no PCP detected at Station SDO2. The PCP concentration at Station SDO1 was
880 ng/kg, which exceeded the benchmark value of 12 pg/kg (Bérn'ck.et al. 1988). However based
on the results of the site-specific toxicity tests, the NOAEL for PCP was determined to be greater
than 1,700 pg/kg. Th'.is value is higher than the PCP concentration detected at Station SDO1.

MDEQ Sampling

Personnel from the MDEQ collected fish from Country Club Lake in February 2004. The lake is -

downstream of the Davis Timber Site and both West Mineral Creek and East Mineral Creek flow

into this lake. State personnel collected two composite bluegill samples and one redear sunfish:

composite. The results of dioxin analysis and calculation of TEQs for these fish are provided in
' Appendi.x A. The number of fish per composite is found in Appendix E. Additional information
will be included in this report when available (i.e., lengths, weights, total gram weight). The TEQs
for these fish rang'ed'fro__m 2.2 to 3.8 ng/kg. Comparison of TEQs from these fish to the TRVs
~ indicates no risk to predatory fish or birds. However, the TEQs for all three 'fish. samples-exceed the

low risk threshold to sensitive mammals TRV of 0.7 ng/kg, but are below the high risk threshold to

sensitive mammals TRV of 7 ng/kg.

7.3 BIOACCUMULATION FACTORS _ _

Soil to earthworm bioaccumulation factors (BAFs), sediment-to-fish BAFs and sediment-to-aquatic
worm BAFs were calculated using the available abiotic media and biotic media concentrations. The
BAFs were calculated by dividing the biotic media concentrations by the abiotic media

concentrations as follows:
BAF = Ctissue /Cabiotic media

~where: Cygsye = tissue concentration of chemical (mg/kg dw)
Cabiotic media = abiotic media concentration of chemical (mg/kg dw)

- The abiotic media concentrations were in dry weight; therefore, the biotic concentrations were also

- 26

-

i



converted to dry weight pﬁor to calculating the BAFs.

: The calculated BAFs were then normalized to the TOC fraction of the soil or sediment and the lipid
fraction of the earthworm tiséue, fish tissue, or aquatic worm tissue in order to calculate BSAFs. The
“BSAFs were calculated as the less variable alternatives to the BAFs using the following general

equation:

BSAF = (Ciissue/Fuipia)/( Caviotic media/Foc)

- where: Fjpig = Lipid fraction in tissue

Fo. = Organic carbon fraction in soil or sediment

For the purpose of this risk eharacterizatidn-only the mammalian TEQs were used to calculate the E
BAFs and BSAFs. The rejsults are presented in Table 7-9A through 7-9C for earthworms (E.
foetida), fish, and aquatic wc}_rm (L. variegatus), respectively. The calculated BAFs were used in the

equations to derive the reme}'dial-goal options (RGOs) for the site.

Soil-to-Earthworm Bloaccumulatlon Factors

The BAFs for d10x1ns/furans TEQs ranged from 1.21 for site surface soil sample in grld 2 (toxicity
Sample DT-SS-B/T- 01) to 1. 36 in gr1d 39 (Sample DT-SS-B/T-03). The BSAFs calculated after
11p1d and organic carbon normahzatlon ranged from'0.30 (grid 2 — 50% sample) to 2.28 (grid 39).
The mean BAF and BSAF va]ues for dioxins TEQs are 1.27 and 0. 97 respectlvely (Table 7-9A).

Sediment-to-Fish Bloaccumulatlon Factors

The BAFs for d10x1ns/furans TEQs ranged from 0.07 in-a. b]ueglll from the Beaver Pond (DT-BP-
BLG)to 0.53 in aredear sunflsh from West Mineral Creek (DT-WMC-RSF). The BSAFs calculated
after lipid and organic carbon normalization ran ged from 0.05 in the bluegill from the Beaver Pond
to 0.30 in the bluegill in West Mineral Creek. The mean BAF and BSAF values for dloxms TEQs
were 0. 265 and 0.19, respectlvely (Table 7-9B). -

Sediment-to-Lumbriculus varzegatus Bioaccumulation Factors

The BAFs for dioxins/furans TEQs ranged from 0.52 for sediment Sample DT-04-SD-SW to 1.6 for
Sample DT-05-SD-SW. The BSAFs calculated after lipid and organic carbon normalization ranged
from 0.91 for location DT- 05 SD-SW to 1.53 for location DT-03-SD-SW. The mean BAF and

| BSAF values for d10xms TEQS were 1.071 and 1. 225 respectively (Table 7-9C). -
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74  RISK DESCRIPTION |
One of the key outputs of the risk characterization step are contaminant concentrations in each.

environmental medium that bound the threshold for estimated adverse ecological effects, given the

uncertainty in the data and the models used (USEPA 1997). These lower- and upper-bound

" thresholds are the RGO:s.

7. 4 1 Threshold for Effect on Assessment Endpoints

The lower- and upper-bound thresholds were derived using the NOAEL and LOAEL TRVs used in
the food-web models. This was achieved by rearranging the equations used for the food-web models
-and solving for the soil or sediment concentration as follows: | |

HQ = ADD = (CPF)x _NFIR = (CS x BAF) x NFIR
TRV " TRV . TRV

- Where: HQ = hazard quotlent (unitless) _

ADD = average daily dose (mg/kg body weight [BW]/day)

CPF = contaminant concentration in prey item (e.g., worm tissue or fish tissue in mg/kg)
NFIR = normalized food ingestion rate (mg/kg BW/day)

CS = threshold abiotic media concentration (m_g/kg)

BAF = bio'accumulation factor (mg soil or sedifncnt/mg tissue)

TRV = toxicity reference value (i.e. NOAEL or LOAEL) (mg/kg BW/day)

The RGO is the environmental concentration of a-contaminant when the HQ is equal to unity. If the
HQ s set to unity in the above equation, the threshold abiotic media c_bnce_ntration can be derived as
follows: ' |

CSthreshold = N OAEL or LOAEL/ (NIRfood*BAF- + NIRsedimentlsoil)

Where: NOAEL = No observed-adverse-effect-level
NOAEL = Lowest observed-adverse-effect-level
NIR = Normalized ingestion rate (mg/kg BW/day)

For the calculation of the threshold or critical abiotic mé_dia.concéntration_s orRGOs, _both the mean-
and maximum BAFs were used with the NOAEL and LOAEL TRVs. However, the preferred RGOs:
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are those calculated using the maximum BAFs from the laboratory bioaccumulation tests, which are

‘more conservative. These calculations are expected to provide arange of concentrations in different

receptors that may be used for remediation. The NOAEL RGO ranges provide estimates of the

highest ‘abiotic media concentrations that ‘would not result in unacceptable adverse effects to

ecological receptors; but they do not provide concentrations where unacceptable adverse effects
might occur. The LOAEL-based RGO ranges on the other hand, provide information on the
minimum abiotic media concentrations that may cause harm to the receptors. Therefore, providing
data on both the NOAEL- and LOAEL-based RGOs provides a reasonable estimate of the abiotic
media concentrations that will result in no-unacceptable risks to the ecological receptors at the site.
The results of the threshold calcttlations are presented in Table 7-10 for surface soil and Table 7-11

for sediment. A summary of the risks for the remaining assessment eridpoints (soil invertebrates and

benthic macroinvertebrates) were based on the toxicity test results and are provided in Table 7-12.

7.4. 2 leellhood of Risk
There is always the poss1b111ty of risk from exposure to chemrcals at any site. However, the risks

may be reduced or completely eliminated based on the remedies selected.

' Surface Sorl

Dioxins and PCP are persistent in’ “the environment and are not expected to- undergo much

transformation and/or change with time. However, they may undergo weathering and may be -

transported, through runoff, to surface water, gro:und water, and sediment. In the absence of a

continuing source of these COPCs in the surface soils, their concentrations are expected to decrease
with time. Natural attenuation or natural recovery, reburial, and other physical and chemical -

processes may, in time, result in an overall reduction in the levels of COPCs in the surface soils.

Some of the soil locations were identified as localized hotspot areas.

Sediment _ o _
The results of the solid-phase acute toxicity tests with H. azteca did not find any significant toxic
effects in the site sediments at the concentrations of PCP tested. However, toxicity was observed in

the two soil samples (i.e., DT-88-07 and DT-SS-OS) used in the site-specific toxicity tests and the.

ooligochaetes were found to accumulate dioxins/furans in their tissues. If proper actions are taken to

mitigate surface soil, the levels of contaminants in the sediments may be expected to decrease with
time and ‘eventually diminish through natural attenuation, natural recovery, reburial, and other
physical and chemical processes. Some of the sediment locations were also identified as hotspot

areas. If these localized contamination areas were not present in the sediments, then COPCs would
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not be present in the site sediments.

Surface Water , _
No COPCs were retained in surface waters. Therefore the surface waters at the site are not expected

to pose unacceptable risks to the receptors at the site.

Fish _ _

If the sources of COPCs in the terrestrial and aquatic environments are eliminated, the concentration
of COPCs in the fishes and other aquatic organisms are exp_ected'.to decrease with time. The current
levels of COPCs in the fish tissnes could be used as a baseline and the fish tissue concentrations

could be monitored over time to determine if the levels are abating. The levels of COPCs in the fish

at the site are probably at equilibrium at this point in time and are expected to reduce with time.

Plants . _ ) _

- Two hotspot locations were identified as potential risk areas in t_he_ terrestrial habitats. If these
. localized contamination areas are removed from the soils, then there would be less potential for risks
to the terrestrial plants at the site. If the sources of COPCs'fin the terrestrial and aquatic
environments are removed, the concentration of COPCs in the terrestrial and aquatic plants if any,
- will be reduced At this juncture, it is not known whether there are any COPCs in the plant tissues at

the site.

7.5  UNCERTAINTY ANALYSIS .

There are several sources of uncertainties associated with an ERA, from samplmg through chemrcal
analyses, screenmg assessment, and estimates of toxicity to ecological receptors. Every step in the
ERA process involves assumptions which continue through to theffinal estimates of risk. This is
becaus_e of the complex interactions of the environmental conditions with the different matrices,
- different ch_emieals, and their concentrations, and the different receptors in the environment. The
following sections discuss some of the uncertainties associated With the risk estimates and the

general ERA process.

- Uncertamtles Associated w1th CcopC Refinement
L USEPA Region 4 ESVs and ATVs were not avaxlable for all chemicals; therefore the
) - potential impacts to the ecological receptors at the site could not be evaluated for those

-chemicals.

. Some chemlcals had elevated concentratlons and no ATVs or were detected and had no .
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TRVs. The impacts of these chemicals to the ecological receptors at the site could not be

determined.

Uncertaintiés Associated with Selection of TRVs

The selection of TRV is conservative in nature and the values may.not actually reflect real-

life effects. For example, some of the TRVs were obtained under controlled 'labdratory

conditions which do not reflect weathered environmental conditions or feral animal behavior
patterns. Also, some of thé TRVs were extrapolations of toxicity results (e.g., NOAELs to
LOAELSs, LCso to NOAELs, etc;) where the selecteéd endpoints were not available. These
extrapolations may confound the results and lead to further uncertainty |

Most of the literature-derived toxicity values were reported as the concentration in food. If

‘the body weights were not provided, they were assumed or obtained from the literature when

the concentrations were converted to doses (i.e., mg/kg BW/déy).' This practice introduces

uncertainties in the derivation of NOAEL and LOAEL TRVs. .
There are also uncertainties associated with the use of other effects data such as the

NRWQC.' These criteria are supposed to be protective of 95 percent of the sensitive_'species'

- most of the time; therefore, the remaining 5 percent are not protected. -

The 1993 EPA TRV used for calculating HQ estimates to fish, birds, and mammals are
based solely on TCDD concentrations, and this risk assessment calculated TEQs based on the

1998 WHO TEFs. Comparisons based on these two approaches may over- or underestimate

risk.

*  There is substantial inter- and intraspecies differences in sénsitivity and toxic responses to

TCDD (Eisler 19_86); therefore, conclusions drawn from food-web models may over- or

underestimate risk.

Uncertainties Associated with Exposure Estimates

All of the individual 1ocatioris at the site were not sampled'ih order to adequately determine
the true nature and extent of contamination. Some areasof hi gh contamination may have
been missed. For example, the RI data indicated that Grid 2 had the highest PCP
concentration of 68 mg/kg but upbn sampling in July 2004 for this ERA, this station had only
0.12 mg/kg. This represents an uncertainty with location -of maximum chemical

concentrations at the site.

~ Several assumption_s-weré made in the food-web models used in the risk characterization

(e.g., bioavailability was assumed to be 100 'perc'ent'for dioxins): These models have their

‘own inherent uncertainties which contribute to the overall ncertainties in the risk
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characterization.

The use of the mean and maximum contaminant concentrations in the food-web rr|10dels'and
other lines of evidence to estimate risk may overestimate risk because the individual
receptors may not be exposed to these concentratlons ~Also, because the true nature and
extent of contamination was not achieved, it is not clear whether the actual site mean and
maximum concentrations could be determined. ' '

The risk characterization assumes that receptors are exposed to one chemical at a time and

the additive, synergistic, or antagonistic effects of chemicals are not taken into consideration.

' This assumption may result in the over- or underestimation of risks at the site. .
Mammalian TEFs were used for calculating TEQs for soil invertebrates. However, there is
little evidence to support ligand activation of Ah receptor or for TCDD-like toxicity in
invertebrates (van den Berg et al., 1998). This rhay result in an over- or under-estimation of
the risks. Likewise, dioxin .concentrations in abiotic. media were calculated using the

TEF/TEQ approach, which may not be appropriate. |

Di-phenyl ether interferes with furan analysis, causing elevated ‘detection llmlts for non

detected congeners. Because the TEQs were calculated usin g maximum detection limits, this

may have resulted in the overestlmatlon of risk. '

Some blank contamination occurred with dioxin analysis which resulted in the detection

- limits being elevated. The TEQs calculated using these congeners may be artificially hlgh
and be skewed which overestimate risk.

- The reference station had a congener that was rejected (i.e. “R” qualified). This causes
uncertainty in the evaluation of risk, since reference stations are incorporated into the risk
assessment. . _ | _ |
Uncertainty exists when detection limits are gre'ater than ATVs. Although the chemical may

not be detected, the detection limit may be elevated due to interferer_ice or the analytical -
method may not achieve low enough detection limits. For example, the NRWQC for PCP

chronic toxicity is 15 pg/l, and although PCP was not detected in surface water, the detection

limits were all.25 pg/l. Also, the detection limit. for PCP in the control soil was 830 pug/kg.

Although PCP was not detected in the soil, the detection limit was elevated because a routine
“analytical method was used. ThlS increases the uncertainty in the risk assessment with these

types of detcctlon limits.

Uncertainties Associated with Selection of Assessment Endpbints

_-Different species respond différently to chemical challenge..__BecauSe itis impractical to use
all of the individual species at the site to'evaluate risks, the selection of assessment endpoints
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focuses the risk asses_smerit on the ecosystem components that are most likely to be affected
C - by the site contaminants. This may result in risk estimates that are not protective of certain

l receptors.

1 Uncertainties Associated with Establishment of Measurement Endpoints
e Different species respond differently to chemical challenge. Because it is impractical to use
I all of the individual species at the site to evaluate risks, the selection of assessment endpoints
focuses the risk assessment on the ecosystem components that are most likely to be affected
" o by the site contaminants. The represeniative species se_lected may not be the most sensitive

and TRVs may not be derived from the most sensitive species.

Uncertainties Associated with Site-Specific Toxicity Tests

o Site-specific toxicity and bioaccumulation tests were used in the risk estimates; however
tox1c1ty test results were not available for all of the potential receptors at the site.

® The locations with maximum COPC concentrations in surface soil were not used in the
seedling germmatlon earthworm toxicity, and bloaccumulatlon tests. Therefore the reported
effects level was only an estimate. ,

e The samples used in the tox1c1ty tests contained a mixture of chemicals including unknown

L. or tentatively identified compounds which may have contributed to some of the observed -

| effects. The synergistic, antagomst1c additive, and other effects of the COPCs were not
determmed Therefore, assuming that sample tox101ty is due t0 a single chemical alone may
under- or overestimate the risks at the site. -

o Earthworms, E. foetida, are less sensitive to a wide variety of environmental contanﬁnanté '
espec1a11y metals. The insensitivity of the eaﬁhworm to chemical contaminants may resultin
underestimation of risks to soil invertebrates.

. e The toxicity test endpoints were not long enough to determine the long-term effects of the
COPC:s on the reproduction of the test organisms.

° The L. variegatus and E. foetida used in the bioaccumulation tests were not analyzed for
dioxins prior to the initiation of the tests; therefore, the concentration of dioxins in the worms
may be overestimated because the site-related worm concentrations did not have the dioxin
concentration in the control worms taken into account.

Uncertainties Associated with Estimation of Risk

T ° Some of the calculated HQs were greater than unity when compared with the NOAEL but not

- the LOAEL. Because the NOAEL is based on a concentration that is known to not cause any
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adverse effects, it makes the interpretation of the results difficult.

® Some chemicals from the background locations showed similar unacceptable risks as those
from the site when comparison to benchmark values. This makes data interpretation
difficult. |

®  Plants at the site were not collected and chemically analyzed therefore, plant uptake of - |

 COPCs at the 81te is unknown. .
. The use of the detection limits in the TEQ calculations may result in overestlmatmg risk.
Fish were not available in East Mineral Creek; therefore, BAFs were not calculated for this

waterway. The risk for this creek has increased uncertainty.

o Different laboratories may use different analytical methods to analyze samples which may :

lead to slightly different results. For example, the dioxin laboratory calculated percent lipids
in sediment worm Sample DT-01-SD-SW to be 1.5%. The EPA laboratory calculated the
“percent lipid content to be 0.8% in the same sample. This may result in the over- or under-

estimation of risk depending on which data are used.

Uncertainties Associated with'Preliminary Remedial Goal Options
° In the calculation of the preliminary RGOs, it was assumed that the biota concentrations
would change linearly-as the abiotic media concentrations. This assumption may not be true

- -in real life situations and may result in additional uncertainties.
7.6 SUMMARY . | |
The results of the risk characterization indicate that there may be unacceptable risks to ecological
receptors from exposure to contaminated media (both biotic and abiotic) at the Davis Timber site.

The major areas of concern are the aquatic and terrestrial habitats at the site where high levels of |

PCP and dioxins were detected. The following sections summarize the risks posed to the ecolog1cal

receptors in surface soils and sediments at the Davis Timber site.

Summary of Risks in Surface Soil -

leferent lines of evidence have been provided to show that the different areas of the Davis Timber
site pose unacceptable risks to the ecological receptors in the surficial soils at the site. The major
sources of evidence presented include chemical .analyses results which show PCP and dioxin
concentrations that are highly elevated and HQs which exceed benchmark values. DTSS07 and
DTSS08 have HQs greater than one for PCP in both invertebrates and plants (Table 7-2). Food-web
‘models were also used to provide additional evidence of unacceptable risks to the ecological

~ receptors in the surficial soils at the site. Bioaccumulation of dioxins was demonstrated in the
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labofatory bioaccumulation tests with the earthworm, Eisenia fdetida. " Receptors, especially

mammals and birds, feeding on these WOITIS are likely to show adverse ecological effects due to their

'sensitivity to dioxins. The NOAEL and LOAEL HQs for the shrew were all above 1 for dioxins. All
-NOAEL HQs were above 1 for the woodcock (Table 7-4). The location-specific HQ analysis

indicated that there are areas of localized contamination or hotspots at the site. Removal of these
areas of localized contamination may eliminate the major sources of contamination from the surficial

soils and also reduce further contamination by way of erosion to the aquatic habitats.

- For PCP in surface soil, the RGO range was 34 mg/kg to 120 mg/kg based on E. foetida toxicity

tests. Complete mortality was observed at Station DT-SS-08 where the highest PCP concentration of
120 mg/kg was detected. No mortality was observed at Station DT-SS-08 which had a PCP
concentration of 34 img/kg. Therefore, for this ERA the recommended cleanup number for PCP for

- the protection of soil invertebrates is 34 mg/kg.

The Eco-SSL of 5 mg/kg is recommended as the cleanup number for the protection of terrestrial

| plants. ‘This i$ because the hi ghest PCP concentrations detected in the site soils (34 mg/kg and 120

mg/kg) are higher than the Eco-SSL and were not used in the seedling germination tests. The highest
PCP concentration used in the seedling germination tests was 0.73 mg/kg, which did not show any

_ adverse effects on seedling germination. To protect the plant community, the only available value to
~ "use for cleanup is the Eco-SSL of 5 mg/kg. The Eco-SSL for PCP for plants is a screening value

based on the most conservative assumptions.. If the 10 percent acute-to-chronic conversion is applied
to the Eco-SSL the higher end of the range would be 50 mg/kg. Therefore, the NOAEL and LOAEL
RGO:s for PCP for the protection of terrestrial plant communities would be 5 mg/kg and 50 mg/kg,

- respectlve]y Refer to Table 7-13A for specific details.

! .
The,_ final recommended RGO ranges for the dioxins/furans for the protection of mammalian and

" avian insectivores based on the food-web models are presented in Table 7-13A. The RGOs were
based on'food-web models for the Short-tailed shrew and American woodcock.

'Siximhary of Risks in Sediment

Different lines of evidence were provided to show that West Mineral Creek, East Mineral Creek, and
Beaver Pond provide sources of contamination which pose u'na.cceptable risks to the ecological

receptors in the sediments. The major sources of evidence presented included chemical analyses

results which showed elevated concentrations ‘of PCP and dioxins, and HQs which exceeded

literature-dérived benchmark values. The results of the bioaccumulation tests with L. variegatus
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confirmed the uptake of dioxins by the oli gochaetes which can be transferred to higher trophic level
organisms.. The food web model showed NOAEL HQs are greater than 1 for the mink even when

incidental ingestion of sediment is excluded in all but one sample (blueglll from West Mineral

Creek). All of the LOAEL HQs are greater than one when ingestion of sediment is included in the -
equation, but less than one when itis not. When L. variegatus is used as prey for the green heronthe

NOAEL HQs are all greater than one. Location-specific HQ analysis indicated that there are areas
of localized contamination in the site sediments. (Table 7-4) All sampling locations had HQs of
greater than one for PCP (Table 7—6).' The HQs for dioxins were above 1 for invertebrates at all
sampling locations. The low risk to mammal TEQ HQs were all greater than one. The high risk to
- mammal TEQ HQs were all greater than one except at locations DTEMCSD12 and DTWMCSDOL1.

Low risk to birds TEQ HQs were greater than one except at DTEMCSD12. High risk to bi_rd's TEQ -

HQs were greater than one except at locations DTEMCSD12 and DTWMCSDOL. (Tahle 7-6)
Removal of _these areas of localized contamination will eliminate all COPCs from sediment,
provided additional COPCs are not leached from the soils to the aquatic habitats.

The solid-phase sediment toxicity tests with H._azteca did not detect toxicity in the sedimen_t sample
with the highest PCP concentration of 1,700 pg/kg or any of the other samples with lower PCP

levels. Some of the PCP concentrations in the East Mineral Creek sediments were hi gher than the

highest concentration tested. Soil Stations DT-SS-08 and DT-SS-07 with PCP concentrations of 34

mg/kg and 120 mg/kg were both toxic to H. azteca, and resulted in 100 percent mortality. If the soils
with these high PCP concentrations were to erode into the creeks or to become flooded, they would
be toxic to benthic invertebrates. Based on this information, the highest sediment PCP concentration
of 1,700 pg/kg is recommended as the NOAEL and the lowest soil (sediment) concentration of

34,000 pg/kg is recommended as the LOAEL. Therefore the recommended NOAEL and LOAEL.

RGO range for PCP in for the protectlon of benthic invertebrates in sediment is 1 700 pg/kg to
-34,000 pg/kg. :

The final recommended RGO ranges for the dioxins/furans for the protection of mammalian and
avian piscivores and avian insectivores based on the food-web models are presented in Table 7- 13A
- The RGOs were based on food-web models for the mink and green heron.

7.7 - CONCLUSIONS AND RECOMMENDATIONS

General - _ _ _
The burden of selecting the final cleanup goals for any site rests on the site risk manager who must
balance risk reductions associated with cleanup of contaminants with potential impacts of the
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remedial actions themselves. For this risk characterization, all of the available information was used
to calculate NOA_EL and LOAEL RGOs for the protection of i'_nVertebrates-, fish, mammalian, and
avian receptors in suificial soils and sedimen.t at the Davis Timber site (Tables 7-13A). The
recommended RGO ranges provided in Table 7-13A are expected to aid the risk manager.in selecting
the appropriate cleanup levels for the site. The recommended RGOs for the terrestrial invertebrates
and plants were based on site-specific toxicity tests which are expected to be protéctive of plants and
soil invertebrates. Food-web models were used to develop RGOs for mammalian (shrew) and avian
(woodcock) receptors in surface soil. The recommended RGOs for the aquatic invertebrates were
based on site-specific solid-phase toxicity tests with the freshwater amphipod, H. azteca, and are
expected to be protective of benthic invertebrates in the site sediments. Food-web models were used

to develop RGOs for mammalian (mink) and avian (shrew) wildlifé receptors in sediment. In the site

sediments the RGOs based on the laboratory bioaccuriulation tests were the more conservative and
appeared to be appropriate for the Davis Timber site. The BAFs calculated using the laboratory
bioaccurrlulat_ion studies with the oligochaete, L. variegatus, were deemed to be more reliable. and

controlled than the field-collected fish tissue data. This is because the COPC concentrations in the
- abiotic and biotic media from the laboratory bioaccumulation tests were measured and known to be

accurate, whereas the COPC concentrations from the a_quatic areas where the fish were trapped were

composites, and only estimated. Refer to Table 7-13A for specific details.

Final Cleanup Numbers for Surface Soil

The final' cleanup goal for PCP for the ‘protection of soil mvertebrates and terrestnal plants was
determined to be 5 mg/kg dry weight (Table 7-13B). This cleanup number is an Eco-SSL TRV
based on the protection of terrestrial plants. This number was selected based on studies by TN & -
Associates, Inc. (2000) with 3 terrestrial “plants '(alfalfa,' turnip, and radish). ‘Only 3 locations
exceeded the soil cleanup number of 5 mg/kg for PCP (one from the RI location DT002SLA and its
duplicate DT702SLA at concentrations of 28 mg/kg and 68 mg/kg, respectively and 2 from Step 6
locations DTSSO07 and DTSS08 at coricentrations of 120 mg/kg and 34 mg/kg, respectively): The
concentrations and locations of PCP in the surface soils from the RI and Step 6-that exceed the

cleanup number are presented in Table 7-13B and Figure 7-5.

‘The RGOs for dioxins TEQs ranged from 0.0024 to 0.64 pg/kg based on food-web models with the |
" shrew and American woodcock: (Table 7-13A). The shrew model was determined to be foo
.conservatlve and not deemed appropriate for the site. However, based on EPA’s Office of Solid
‘Waste and Emergency response (OSWER) Directive 9200.4-26 (USEPA 1998a), the cleanup goal-.
for dioxins is set to 1 pg/kg. The 1 pg/kg TEQ is a conservative cleanup goal estimate for a
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residential exposure scenario for the pfotection of human health and the environment. This number
is less than the industrial surface soil exposure scenario TEQs of 5 to 20 pug/kg recommended by the
same Directive.. Only 2 locations from the Step 6 sampling event exceeded the OSWER Directive
TEQ of 1 pg/kg (i.e. DTSS07 with a TEQ of 8.1 ng/kg anid DTSS07 with a TEQ of 1.8 pg/kg)
None of the IR samples exceeded the soil cleanup TEQ for dioxin of 1 g/kg. The concentrations
~ -and locations of dioxin TEQ i in the surface soils from the RI and Step 6 that exceed the cleanup
number are presented in Table 7-13B and Fi gure 7-5.

Final Cleanup Numbers for Surface Sediment -
* The final cleanup goal for PCP for the protection of aquatic invertebrates was determined to be 7.6
mg/kg dry weight (Table 7-13B). This cleanup number is the geometric mean of the LOAEL and
NOAEL RGOs and was selected based o_n_ the solid-phase sediment toxicity tests with Hyalella
azteca. This cleanup number is the same as the Canadian Soil Quality Guideline for the protection

of ecological receptors in the environment or for the protection human health in agricul'tural, '
~ residential, commercial, and industrial settings (CCME 2004). Only one location from the Rl data . '

exceeded the sediment cleanup number of 7.6 mg/kg for PCP (i.e. 314SD at a concentration of 8.2
mg/kg). The concentrations and locations of PCP in the sediments from the RI and Step 6 that
exceed the cleanup number are presented in Table 7-13B and Figure 7-6.

“The RGOs for d_ioxins TEQs ranged from 0.08 to 19 pg/kg based on different scenarios and food-
web models with the mink and Green heron .(Table 7-13A). Because of the wide variance in the
- RGOs the decision was made to use the geometric mean of the LOAEL and LOAEL RGOs to
determme the final cleanup number for dioxin TEQ in sediment. Based on the geometric mean of
the NOAEL and LOAEL RGOs for all the modeled receptors, the cleanup goal for dioxin TEQ in
sediment was determined to be 1.9 pg/kg dw. The 1.9 pg/kg TEQ cleanup number is similar to the
OSWER Directive of 1.0 ug/kg for the residential surface soil exposure scenario but less than the
industrial surface soil exposure scenario of 5 to 20 pg/kg TEQ recommended by the same Directive:
Only?2 locations from the Step 6 sampling event exceeded the recommended dioxin cleanup TEQ of
1.9 pg/kg (i.e. DTSDBT/02 at a concentration of 5 pg/kg and DTSDBT/03 at a concentration of 2.2

pg/kg). A total of 6 sediment samples from the RI report exceeded the sediment cleanup number of |

1.9 ug/kg (one from West Mineral Creek with a TEQ of 2 pg/kg and 5 from East Mineral Creek with
TEQs ranging from 2 pg/kg to 5.9 pg/kg). The concentrations and locations of dioxin TEQ in the
sediments from the R and Step 6 that exceed the cleanup number are presented in Table 7-13B and
Figure 7-6. ' ' ' '
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Table 7-1. Results of July 2004 Sampling, Davis Timber-Site, Hattiesburg, Mississippi

SEDIMENT

DTWMCSDO1

—DTSDREF1

- DTEMCSD11 DTEMCSD12 -

PCP (ug/kg) DW 940 - 150 120 14
Dioxin TEQ (ng/kg) DW -

mammal - - 1300 J 224 440 J 574

avian ' 640 J 14 200 J 48J .

fish . 620J 11 210 J 4
% Moisture 41 - 19 30 53
IpH (standard units) "~ 5.0 4.7 5.3 47
TOC . 2.2 0.18 1 1.9

Grain Size

(gravel:sand:silt/clay)
GPS coordinate

2.58:24.43:31.69

N31.34955 W89.38757

1.2:32.29:47.96

N31.35038 W89.38741

1.86:47.84:23.38

N31.34815 W89.40217

0.12:5.33:39.97

N31.36113 W89.39913

[SURFACE WATER

DTSWO03 (EMC)

(gravel:sand:silt/clay)
GPS coordinate .

N31.34635 W89.39941

13.12:42.9:32.38

14.64:41.4:33.39

N31 34525 W89.39938]N31.34634 W89.40005

N31.34579 W89.40004

DTSWO01 (WMC) DTSWO02 (BP) _ - DTSWREF04
PCP (ugh) 25U 25U 25U ' 25U
Dioxin TEQ (ng/l) )
mammal 0.025 J 0.04 J 017 J 0.02 J
avian. 0.027 J 0.034 J 0.083 J 0.025 J
fish 0.021 J 0.026 J 0.08 J 0.02J
IpH (standard units) 6.11 6.2 5.81 596
Dissolved Oxygen (mg/l) 2.68 1.78 3.33 1.16
Conductivity (umho/cm) 71 70 - 52 47
Turbidity (NTU) 30.5 - 246 138.9 13.6
JTemperature (celsius) 2327 26.65 24.18 24.7
GPS coordinate N31.34975 W89.39947 |N31.34628 W89.40283|N31.34554 W89.39616{N31.36113 W89.39913 |
(15.3ft accuracy) -| (17.7ft accuracy) (20.3ft accuracy)

SOIL _ DTSS01 DTSS03 DTSS06 DTSS07 DTSS08
PCP (ug/kg) DW 28 ' 710. 650 J 120000 34000 .
‘IDioxin TEQ (ng/kg) DW ' : _ :
mammal 44 J - 710 J 380 J 8100 J 1800 J
avian 24 J 370 J 180 J 4600 J 810 J
fish 25 J 400 J 190 J 5200. J 840 J

% Moisture 13 15 13 2] 12
pH (standard units) 5.1 5.8 5.2 7.0 4.4
TOC ' 1 0.53 - 0.97 - 097 0.45
Grain Size © 14.32:49.03:26.51 35.95:39.34:16.89 24.16:39.62:25.4

N31.34523 W89.40003
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Table 7-1. 'Reéults of July'2004 Sampling, Davis Timber Site, Hattiesburg, Mississippi

- JFISH _ DTBPDOS |DTBPBLG |DTBPWAM  |DTWMCBLGIDTWMCRSHADTWMCWAM |DTREFABLGLIDTREFABLG|DTREF4LMB
Dioxin TEQ (ng/kg) WW _ . : ' :
‘mammal .27 J 86J 95J 40 J 60 J 34 J 0.91J 0.86 J 11J
avian 18 J 754J 76J 23J 37.J 254 1.2J 1.1J 1.4 J
- | fish _ 19 J 6.8 J 7.7 J 254 | 41 J 26J 09J 0.83J 12J
-|Dioxin TEQ (ng/kg) DW . _ .
mammal 112.50 J 34.4 J 39.58 J 168.78 J | 250.00 J 14167 J 3.53J 3.48 J 4.58 J
- avian . 75.00 J 30 J° | 31.66667 J 5454 | 154.17 J 104.17 J 465J 445 J 5.83 J
fish 7917 J 272 J 32.08 J 5934 | 170.83 J 108.33 J 3494 3.36 J 5.00 J
% lipid 3.3 3.1 23 2.1 3.8 2 3.37 3.7 1.4
% moisture* 76 75 76 76.3 76 76 74.2 75.3 76
"ISEDIMENT WORMS DT01SDSW [DT02SDSW |DT03SDSW {DT04SDSW |DT05SDSW DTREF1SDSW
.[Dioxin TEQ (ng/kg) WW : : _ '
‘mammal 156 J 560 J 390 J 27 J 70 J 1J
avian 100 J 350 J 230 J 17 J 51 J 1.3J°
fish . 106 J 370 J 250 J 17 J 51 J 1J
Dioxin TEQ (ng/kg) DW _
mammal 1220.66 J 417910 J 3362.07 J | 219.69 J 559.11 J 7.66 J
“avian . 782.47 J. 2611.94 J 1982.76 J | 138.32 J 407.35J . 9.96 J
fish 829.42 J 2761.19 J 215517 J | 138.32 J 407.35 J 7.66 J
% lipid - 15 - 1.6 1.5 13 1.4 1.3
{% moisture 87.22 86.6 88.4 87.71 . 87.48 86.95
EARTHWORM - DTO2EW DTO3EW DT50-2EW |DTControlE DTREFEW/|
Dioxin TEQ (ng/kg) WW : o '
mammal . 35J 54 J 23J 1.3J 098 J
avian 18 J 33J 11J 1.7 J 1.4
fish . 20J 34 J 1J 1.4 J 0.99 J
Dioxin TEQ (ng/kg) DW . o ' : ,
mammal ' 181.91 J 312,14 J 93.23 J 752 J 461J
avian - 93.56 J 190.75 J 4459J | - 984 J 6.58 J
1 fish - 103.95 J 196.53 J 4459 J 8.10 J . 4.65J
% lipid 2 - 25 2.7 27 2.2
% moisture 80.76 82.7 - 75.33 82.72 .78.72
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Table 7-1. Results of July 2004 S_ambling; Davis Timber Site, Hattiesburg, Mississippi -

TOXICITY TEST SAMPLES

—_—

- N(gravel:sand:silt/clay)

N31.34546 W89.39702

N31.34470 W89.39937

SEDIMENT . DTSDB/TO01 DTSDB/T02 DTSDB/T03 DTSDB/T04 . DTSDB/T05 _ DTSD504
o : : : {Duplicate)
PCP (ug/kg) 630 1700 960 180 76 82
Dioxin TEQ (ng/kg) : : "
“mammal ' 1400 J 5000 J 2200 J 420 J 350 J 280 J
avian 670 J 2400 J 760 J 190 J 170J 140 J
fish 680 J 2600 J 820 J 220 J 190 J 150 J
% Moisture 41 43 32 . 66 29 29
|pH (standard units NA - NA NA NA NA NA
TOC 2.3 1.8 1.5 .35 _ 0.8 0.85
grain size 6.24:23.1:24.53 8.77:10.6:35.36 3.76:32.68:27.27 4.38:8.67:20.54 . 2.93:16.72:56.55 3.19:14.21:51.47

" |GPS coordinate  N31.34554 W89.39616|N31.34526 W89.39741

| o DTSSB/TO1

-DTSSREF1

_ DTSSB/T03
PCP (ug/kg) 120 82 . ' 1.6 J
Dioxin TEQ (ng/kg) ) _
mammal 150 J 2304 21 R

~avian 62 J 110 J 24R

fish - 'r 68 J 120 J 21R

% Moisture . 12 37 14

pH (standard units 5.3 5.8 5.1

TOC 0.65 4.2 _ 0.69

Grain Size 24.83:27.94:34 1 27.82:19.34:19.56 2.62:32.86:46.38

(gravel:sand:silt/clay) : ,

GPS coordinate.  N31.34580 W89.39939IN31.34520 W89.40196]N31.36113 W89.39913
R — m— . —— . - —

N31.34695 W89.40231

-same as DTSDB/T05

PCP = Pehtachlorophenol

ug/kg = micrograms per kilogram -

DW = Dry weight

TEQ = Toxic equivalent

ng/kg = Nanograms per kilogram
TOC = total organic carbon

GPS Coordinates Lat/Lon NAD83

J = Estimated concentration

U = Non-detected analyte

- WMC = West Mineral Creek
BP = Beaver Pond
EMC = East Mineral Creek
WW= Wet weight

" NA = Not available/analyzed

= moisture content not available fof fish samples
DT-PB-DOS, DT-BP-WAM, DT-WMC-RSF, DT-WMC-WAM, or DT-REF4-LMB.
Therefore, average of 76% used for these fish
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Table 7-2. Location-Specific Hazard Quotients for Pentachlorophenol and Dioxins/Furans in Surface Soil, Davis Timber Site, Hattiesburg, Mississippi

SAMPLEID.

ATV o ___

Chemical | DTSS01 HQ DTSS03 HQ | DTSS06 | HQ | DTSSO07 DTSS08

PCP (invert) (ug/kg) T 31000 28 0.001 710 0.02 650 0.02 | 120000 34000 -
|PCP (plant) (ug/kg) 5000 28 0.006 710 0.14 650 _ 0.13 120000 34000
. |Dioxin TEQ® (inven) (ng/kg) | 5000000 44 8.8E-06 710 0.000142] 380 | 76E-05| 8100  [0.00162] 1800 | 0.00036

S _ DTSSBITO1| HQ | DTSSB/T03| HQ

PCP (invert) (ugkg) 31000 120 0.004 82 0.003

PCP (plant) (ugrkg) -~ 5000 120 0.02 82 0.02

Dioxin TEQ® (invert) (ng/kg) | 5000000 150 0.00003 230 ]0.000046

i AVERAGE | HQ | MINIMUM | HQ | MAXIMUM

PCP (invert) (ug/kg). | 31000 22227.1 28 - 0.001 | 120000 |

PCP (planit) (ug/kg) 5000 22227 1] 28 0.006 | 120000

Dioxin TEQ® (invert) (ng/kg) | 5000000 |  1630.6 | 0.000326 44 88E06 | 8100 | 0.002

~ Notes: Highlighted cells are HQ21
ATV = Alternate toxicity value

ug/kg = Micrograms per kilogram (all in dry weight),

HQ = Hazard quotient
PCP = Pentachlorophenol

ng/kg = Nanograms per kilogram (all in dry weight)

‘invert = Invertebrates

* = mammalian toxic equivalent factors used in dioxin toxic equivalent concentrations
ATV Source: PCP (USEPA 2005); dioxin (Reinecke and Nash 1984) _



Table 7-3. Survival of Eisenia foetida After 14- and 28-Days of Exposure to Soil Samples From the Davis Timbér Site, Hattiesburg, Mi'ssissippi

uglkg = Micrograms per kilogram

g = Grams

U = Not detected
NM = Not measured
NA = Not applicable

_ Toxicity Bioaccumulation :
: Pentachlorophenol Number Number Percent Initial Final Percent Adequate
Sample ID Concentration (vg/kg)] Exposed Alive Survival | Weight (g) | Weight (g) Growth Tissue?
Control . 830U 40 40 100 955 ' 98 NM Yes
DTSSREF-1 - 1.6 40" .39 97.5 - 96 113.5° NM . “Yes
DTSSB/T-01 120 40 40 - 100 87.5 106 NM ~ Yes
DTSSB/T-02 (50%) . ~60 40 40 100 . 92 95 NM Yes
|DTSSB/T-03 . 82 40 40 100 89 - 99.5 NM Yes
1Soil Dilution Test I

DTSS-07 - 120000 30 0 0 NA NA NM NA .
IDTSS-07 (25%) 36000 40 40 100 NA NA NM NA
|DTSS-07 (12.5%) - 25000 40 40 100 NA NA NM NA
JDTSS-07 (6:25%) 8100 40 40 100 NA NA NM NA
|DTSS-08 34000 30 30 100 NA NA NM NA

Notes:




Table 7-4. Food-Web Models, Davis Timber Site, Hattiesburg, Mississippi .- -

Table 7-4A. Assessment Endpoint 2 - Insectivorous, Omnivorous, and Carnivbro_us Mammal

Short-tailed shrew Sail Soil .Soil .| Earthworm Food Food Water | Water Water Total Body .

" (Blarina brevicauda) | Conc IR Dose Conc IR Dose | Conc IR Dose Dose | Weight ADD NOAEL | LOAEL | NOAEL | LOAEL
AParameter . |.(mgkg) | (kg/day) | (mgiday) | (mgkg) | (kgiday) | (mgiday)] (mgiL) | (Uday) | (mg/day) | (mg/iday)| (kg) |(mgrkg-day)| (mgkg BW/day) HQ HQ
‘|Dioxins/Furans _ L R L . _ L . -
Maximum (Mammal), 0.0081 { 0.00035 | 2.84E-06 | 3.10E-04 | 0.0037 | 1.1E-06 | 1.70E-07| 0.0027 | 4.59E-10| 4E-06 | 0.012 0.0003 {0.000001| 1.00E-05 |:331.¢
Maximum without soil - 0 |0.00035| 0.00E+00 | 3.10E-04 | 0.0037 | 1.1E-06 | 1.70E-07 | 0.0027 | 4.59E-10] 1.1E-06 | 0.012 0.0001 {0.000001| 1.00E-05 | <9562+
Average (Mammal) . 11.63E-03] 0.00035| 5.71E-07 | 1.96E-04 .| 0.0037 | 7.26-07 | 1.70E-07| 0.0027 | 4.59E-10| 1.3E-06 | 0.012 | 0.0001 |0.000001] 1.00E-05 | 107.

Third highest soil conc - ] 7.10E-04| 0.00035 | 2.49E-07 | 3.10E-04 | 0.0037 | 1.1E-06 | 1.70E-07| 0.0027 | 4.59E-10{ 1.4E-06 | 0.012 0.0001 {0.000001| 1.00E-05

'Ta_bl'e*?’-4B. Assessment Endpoint 3 - Piscivorous Mammal

_ Mink - Sediment|Sediment] Sediment Fish Food Food .| Water | Water | Water Total | Body NOAEL | LOAEL] .
'(Mustéla'vison) . cong - IR Dose Conc 'IR Dose Conc iR Dose Dpse- Weight " ADD NOAEL | LOAEL ’

Dioxins/Furans . (mg/kg) | (kg/day) | (mg/day) | (mokg). | (kg/day) |(maiday)| (mgiL) | (Uday) | (mg/day) | (mg/day)| (kg) |(mgkg-day)] - (mikgBW/day) | Ha [ Ha
|Reference ] e o o _ ' _ —
{Bluegill (large) - 5.70E-06] 0.003 | -1.71E-08 | 3.49E-06 | 0.029 |} 1E-07 |2.00E-08| 0.0578 | 1.16E-09| 1.2E-07. ] 0.55 ] 0.0000002 | 0.000001| 1.00E-05| 0.2 0.02
Bluegill (small) . . |5.70E-06|- 0.003 | 1.71E-08 | 3.36E-06 | 0.029 } 9.7E-08 | 2.00E-08| 0.0578 | 1.16E-09 1.2E-07 | 0.55 | 0.0000002 | 0.000001{ 1.00E-05| 0.2 0.02
Largemouth Bass 5.70E-06| 0.003 1.71E-08 | 5.00E-06 | 0.029 | 1.5E-07 | 2.00E-08| 0.0578 | 1.16E-09| 1.6E-07 | 0.55 | 0.0000003 |0.000001| 1.00E-05{ 0.3 | 0.03
Bluegill (BP) 0.005 | 0003 | 150605 | 2726-05 .| 0.020 | 7.9E-07|1.70E-07| 0.0578 | 9.83E-09| 1.6E-05-] 0.565 | 0.00003 |0.000001] 1.00E-05

Bluegill (BP-NS) =~ 0. 0.003.-] 0.00E+00 | 2.72E-05 0.029 |-7.9€-07 | 1.70E-07| 0.0578 | 9.83E-09| 8E-07 0.55 | 0.000001 |0.000001] 1.00E-05 |

Dollar Sunfish (BP) ‘ 0.005 0.003 .| 1.50E-05 | 7.92E-05 0.029 | 2.3E-06 | 1,70E-07] 0.0578 | 9.83E-09| 1.7E-05 | 0.55 0.00003 | 0.000001] 1.00E-05

|Dollar Sunfish (BP-NS) 0. 0.003 | 0.00E+00 | 7.92E-05 | 0.029" | 2.3E-06 | 1.70E-07 | 0.0578 | 9.83E-09| 2.36-06 | 0.55 | 0.000004 {0.000001] 1.00E-05].

warmouth BP) | 0005 | 0003 | 150E-05 | 3.21E-05 | 0.029 | 9.3-07 | 1.70E-07] 0.0578 | 9.83E-09] 1.6E-05 | 0.55 | -0.00003 |0.000001| 1.00E-05]-,

Warmouth (BP-NS) -} o | 0003 | 0.00E+00 | 3.21E-05 0.029 | 9.36-07 | 1.70E-07| 0.0578 | 9.83E-09] 9.4E-07 | 0.55 | 0.000002 |0.000001] 1.00E-05 [

Bluegill (WMC), . ] .0.005 0.003 | 1.50E-05 | 5.93E-06 | 0.029 | 1.7E-07 | 1.70E-07 | 0.0578 } 9.83E-09] 1.5E-05 | 0.55 | 0.000028 [0.000001] 1.00E-05 |

Bluegill (WMC-NS) ] o '} 0003 | 0.00E+00 | 5.93E-06 | 0.029 | 1.7E-07 | 1.70E-07 ] 0.0578 | 9.83E-09] 1.8E-07 | 0.55 | 0.0000003 | 0.000001] 1.00E-05

Redsar Sunfish (WMC). | 0.005 0.003 .| 1:50E-05 | 1.71E-04 | 0.029 5E-06 | 1.70E-07 | 0.0578 | 9.83E-09| 2E-05 | 0.55 | 0.00004 ]0.000001]| 1.00E-05

Redear Sunfish (WMC-N§ . 0 . 0.003 | 0.00E+00,| 1.71E-04 | 0.029 | 5E-06 | 1.70E-07| 0.0578 | 9.83E-09| 5E-06 [.0.55 | 0.00001 |0.000001| 1.00E-05 |:

Warmouth (WMC). . ] 0.005 | 0003 | 1.50E-05'| 1.08E-04 | 0.029 - | 3.1E-06 | 1.70E-07| 0.0578 | 9.83E-09| 1.8E-05 | 0.55 | 0.00003 |0.000001| 1.00E-05

Warmoith (WMC-NS) 0 0.003 | 0.00E+00 | 1.08E-04 | 0.029 | 3.1E-06 | 1.70E-07] 0.0578 | 9.83E-09| 3.1E-06 | 0.55 | 0.00001 [0.000001| 1.00E-05 [*: .5,

Average Fish 0.005 0.003 1.50E-05 | 7.06E-05 | 0.029 2E-06 | 1.70E-07| 0.0578 | 9.83E-09] 1.7E-05 | 0.55 | 0.00003 |0.000001] 1.00E-05 |

Average Fish-NS- 0 10.003 | 0.00E+00 | 7.06E-05 0.029 2E-06 | 1.70E-07] 0.0578 | 9.83E-09| 2.1E-06 | 0.55 | 0.000004 |0.000001| 1.00E-05

West Mineral Creek © | 4.40E-04| 0.003 1.32E-06 | 5.93E-06 0.029 | 1.7E-07 | 2.50E-08] 0.0578 | 1.45E-09| 1.5E-06 | 0.556 | 0.000003 -|0.000001} 1.00E-05 }:




Table 7-4. Food-Web Models, Davis Timber Site, Hattiesburg, Mississippi

Conc = Concentration . o LOAEL =Lowest-observed-adverse-effects level BP = Beaver Pond

IR = Ingestion rate . ] - HQ = Hazard quotient WMC = West Mineral Creek
Wt= weigh§ : . N . ,mg/kg = milligrams per kilogram (all concentrations in dry weight) '

‘ADD = Average daily dose o BW = body weight B o g

NOAEL =No-observed-adverse-effects level : L =liter -

NS = No incidental sediment ingestion




Table 7-5.Hazard Quotients for Dioxin/Furan TEQs in Fish Associated with Low and High Risk to Various Wildlife

Table 7-5A. Risks to Mammalian Wildlife

Low Risk HQ| High Risk HQ
: _ Dioxin/Furan _Toxicity Reference Value*
Fish Species Sample ID Location - TEQ (ww) Q| Mammal Mammal
(ng/kg) 0.7 7
Bluegill DTREF4BLGL Reference 0.9 J 0.1
Bluegill DTREF4BLGS ‘Reference 0.83 J. 0.1
Largemouth Bass [DTREF4LMB Reference 1.2 J 0.2
Bluegill DTBPBLG Beaver Pond - 6.8 J - 0.97
Dollar Sunfish DTBPDOS Beaver Pond 19 J
Warmouth DTBPWAM Beaver Pond 7.7 J
Bluegill DTWMCBLG. West Mineral Creek 25 J
Redear Sunfish |DTWMCRSF West Mineral Creek 411 J
Warmouth DTWMCWAM | West Mineral Creek 26 J [
_ Fish Fish

Table 7-5B. Risks to Fish Wildlife 50 80
Bluegill DTREF4BLGL: Reference 0.9 J 0.02 0.01 -
Bluegilt DTREF4BLGS Reference 0.83 J 0.02 0.01

~|Largemouth Bass |[DTREF4ALMB Reference 1.2 J 0.02 0.02
Bluegill JDTBPBLG Beaver Pond 6.8 J.. 0.1 - 0.1
Dollar Sunfish DTBPDOS Beaver Pond 19 J 0.4 0.2
Warmouth JDTBPWAM Beaver Pond 7.7 J 0.2 0.1
Bluegill DTWMCBLG . West Mineral Creek 25 J 0.5 0.3
Redear Sunfish |DTWMCRSF West Mineral Creek - 41 J 0.8 0.5
Warmouth DTWMCWAM West Mineral Creek 26 J 0.5 0.3

_ Avian Avian
Table 7-5C. Risks to Avian Wildlife . 60
Bluegill DTREF4BLGL Reference 0.9 J 0.02
Bluegill IDTREF4BLGS Reference 0.83 J 0.01
Largemouth Bass |DTREF4LMB Reference 1.2 J 0.02.

- IBluegill - DTBPBLG Beaver Pond 6.8 -1 0.1
Dollar Sunfish . IDTBPDOS Beaver Pond 19 J 0.3
Warmouth -|IDTBPWAM Beaver Pond 7.7 J 0.1.
Bluegill DTWMCBLG - West Mineral Creek 25 J 0.4

-|Redear Sunfish | DTWMCRSF West Mineral Creek 41 . J 0.7
Warmouth DTWMCWAM | West Mineral Creek 26 J 0.4

Notes: Highlighted cells are HQ=1

HQ = Hazard quotient

TEQ = Toxic equivalent quotient - .

ww = Wet weight

ng/kg’= Nanogram per kilogram

Q = Qualifier

J = Estimated concentration _ _
“Toxicity reference values from EPA (1993) and are ng/kg ww
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Table /-6. Location-Specific Hazard Quotients in Sediment, Davis Timber Site, Hattiesburg, MS

. |Chemical

DTSDB/TO1

DTSDB/T02

100 -

668.9

_ ATV HQ HQ |DTSDB/T03| HQ |DTSDB/T04 DTSDB/T05| HQ

PCP (ug/kg) 12 630 1700 417 960 |- QY 180  [:7150:" 76 B3

Dioxins/Furans (ng/kg) . . o i

TEQ (invert) 21.5 1400. 5000 2200 420 350

TEQ (Mammals) LR 2.5 1400 5000 2200 - 420 350

TEQ (Mammals) HR 25 1400 5000 2200 420 350

TEQ (birds) LR 21 670 2400 760 190 170

TEQ (birds) HR . 210 670 2400 760 180 170

TEQ (fish) LR 60 680 2600 820 220 190

TEQ (fish) HR. 100 680 2600 820 . 220 - 190
. {Chemical | DTEMCSD11 HQ DTEMCSD12| HQ |[DTWMCSD0OY| HQ |DTSDREF1|

PCP (ug/kg) _ 12 940 | 7834 150 |id25.] 120 0.0 14 _

Dioxins/Furans (ng/kg) | o _ '

TEQ (invert) 21.5 1300 22 440 5.7

TEQ (Mammals) LR 25 1300 22. . 440 . 5.7

TEQ (Mammals) HR 25" 1300 22 440 5.7

TEQ (birds) LR 21 640 11 200 4.8 .

TEQ (birds) HR 210 640 11 200 4.8 0.02

TEQ (fish) LR 60 620 11 210 4.0 0.1

TEQ (fish) HR 100 620 11 210 4.0 0.04

Chemical AVERAGE | HQ .MINIMUM HQ MAXIMUM

PCP (ug/kg) 12 594.5 |' 4 76 1700

Dioxins/Furans (ng/kg) C .

TEQ (invert) 215 1391.5 22 5000

TEQ (Mammals) LR 25 1391.5 22 5000

TEQ (Mammals) HR 25 1391.5 22 5000 ‘

TEQ (birds) LR 21 '630.1 - 11 2400

TEQ (birds) HR 210 630.1 11 2400 .

TEQ (fish) LR - 60 668.9 11 2600

TEQ (fish) HR 11 - 2600

Notes: Highlighted cells have HQ21 :
ATV = Altemate toxicity value. Source: PCP (CCME 1999); dioxin invert (CCME 2001); other dioxin values (EPA 1993)

HQ = Hazard quotient
PCP = Pentachlorophenol
invert = Invertebrates

ug/kg = Micrograms per kilogram

TEQ = Toxic equivalent

ng/kg = Nanograms per kilogram
LR = Low risk to sensitive species

-HR = High risk to sensitive species



Table 7-7. Surwval and Growth of Hyalella azteca After 10- and 14-Day Toxicity Tests, Davis Timber Site,
Hattiesburg, Mississippi S

PCP Concentration

Growth

1 Soil sample tested as sediment
2 Significantly different (P=0.05) from the laboratory control sedlment
2 NM = Not measured due to 100% mortality
PCP = Pentachlorophenot '
ug/kg = Micrograms per kllogram

mg = Milligram

U - Not detected. Number shown is detection limit

=only 4 rephcates tested due to madequate sample and test run for 10 days

1Sample Number Number Percent
ID (ng/kg) Exposed Alive Survival (mg/organism)
Control 3000 U 80 74 92.5 0.12
DTSDREF1 14 .80 79 “98.75 0.14
DTSDBTO1 630 80 - 79 98.75 0.16

|IDTSDBT02 . 1700 - 80 70 87.5 0.13
DTSDBTO03 960 80 78 97.5 0.17
DTSDBT04 180 80 71 88.75 0.19
DTSDBTO05 76 80 79 98.75 0.17
10 Day Dilution Tests (Soils were Tested as Sediment*)

. |DTSS07! 120000 40 0 02 NM?

1DTSS08! 34000 40 . 0 02 ‘NM3
Control 3000 U 40 37 92.5 NM
Notes:




Table 7-8. Results of Seedling Germination Tests with the Lettuce Seed, Lactuca sativa, Davis Timber Site,
Hattiesburg, Mississippi -

PCP Concentration Number of Number Percent
Sample ID . (va/kg) Seeds Sown - Germinated Germinated
Control , - 830U 120 111 , 92.5
DT-SS-REF-1 : 1.6J " 120 _ 99 . 82.5
DT-SS-02 . . _ 28 ' 120 87 72.5
DT-8S8-02 (50%) © 14 . 120 96 80
DT-SS-03 730 ~ 120 . 83 69.2°

Notes:
" PCP = Pentachlorophenol
NA = Not analyzed
ug/kg = Micrograms per kilogram
U = Not detected. Number shown is detection limit .
J = Estimated value ' ' '
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Table 7-9. Bioaccumulation Factors, Davis Timber Site, Hattiesburg, Mississippi -

Table 7-9A. Soil-to-Earthworm Bioaccumulation Factors

TEQ = Toxic equivalent

ng/kg = Nanogram per kilogram

dw = Dry weight
ww = Wet weight

** Average does not include.reference location

TOC = Total organic carbon

BAF = Bioaccumulation factor

BSAF = Biota sediment accumulation factor
NA = Not available
* DT502SSEW (50% dilution: Bold number is estimated)

o _ Soil Earthworm . Earthworm TOC Lipid

Sample ID TEQ (ng/kg dw) | TEQ (ng/kg ww) | TEQ (ng/kg dw) BAF Fraction | Fraction | BSAF
DTSS02EW 150 35 181.92 1.21 0.0065 0.024 0.33
DTSSO3EW 230 54 312.14 1.36 0.042 0.025 2.28
DT502SSEW™ - 75 23 93.23 1.24 0.0065 | 0.027 0.30
DTSSREF1EW 2.1R 0.98 461 NA , 0.0069 0.022 ~ NA
Average™ 151.67 - 37.33 195.76 127 0.02 - 0.03 0.97

Table 7-9B. Sediment-to-Fish Bioaccumulation Factors _

) _ : Sediment Fish Fish BAF TOC Lipid BSAF
Sample ID Location TEQ (ng/kg dw) | TEQ (ng/kg ww) | TEQ (ng/kg dw) | (Unitless)| Fraction | Fraction |(Unitless)
Bluegill _ Beaver Pond 420 7.68 . 30.72 0.07 0.023 0.031 0.05
Dollar Sunfish Beaver Pond - 420 24.528 102.1 0.24 .0.023 0.033 0.17.
Warmouth . Beaver Pond 420 9.122 36.49 0.09 0.023 .| 0.023 0.09
Bluegill West Mineral Creek 440 -38.77 155.02 0.35 0.018 0.021 0.30
Redear Sunfish West Mineral Creek 440 58.398 233.59 0.53 0.018 0.038 0.25
Warmouth West Mineral Creek 440 - 33.66 134.64 0.31 0.018 - 0.02 0.28
Average** 430 28.69 115.43 0.265 0.02 0.03 0.19
Table 7-9C. Sediment-to-Lumbriculus variegatus Bioaccumulation Factors _

: Sediment Lumbriculus "~ Lumbriculus BAF TOC Lipid | BSAF
Sample ID TEQ (ng/kg dw) | TEQ (ng/kg ww) | TEQ (ng/kg dw) (Unitless) "Fraction | Fraction |(Unitless)
DTO1SDSW 1400 156 1220.66 0.87 0.023 0.015 1.34
DT02SDSW 5000 560 4179.10 -0.84 0.018 0.016 - 0.94
DT03SDSW 2200 -390 3362.07 1.53 0.015 0.015 1.53

. IDT04SDSW 420 - 27 219.69 0.52 0.035 | 0.013 1.41
DTO5SDSW 350 70 559.11 1.60 0.008 0.014 _0.91
DTREF1SDSW "~ 3.6977 1 7.66 2.07 0.019 0.022 ~1.79
|Average™ 1874 240.6 1908.13 1.071 0.02 0.01 1.225
" Notes:




- Table 7-10. Remedial Goal Options for Surface Soil, Davis Timber Site, Hattiesburg, Mississippi

Asssessment Endpoint #2: Mammalian Ihsectivore

Chemical Worm TR] SoTIR | BW | NFIR | NSIR | BAFearthworm | DF | NOAEL | LOAEL JNOAEL RGO (mg/kg) LOAEL RGO (mg/kg
' ' (kg/day) | (kg/day) | -(kg) | (mg/kgBW/day) | (mean) | (max) (mg/kg BW/day) | (mean) | - (max) (mean) | (max)

Di'oxins/Fu'rans _ _ _ o :
fMammal | 0.0037 | 0.00035[ 0.012] 0.308 | 0.029 | 1.27 | 1.36 | 1 | 1E-06 [0.00001]0.0000024]0.0000022}0.000024{0.000022] -

Asssessment Endpoint #4: Avian Insectivore

Chemical WormR| Sol IR | BW | NFIR | NSIR | BAFearthworm | DF | NOAEL | LOAEL [NOAEL RGO (mg/kg) FOAEL RGO (mg/ka]

o | (kg/day) | (kg/day) | (kg) | (mg/kgBW/day) | (mean) | (max) _(mg/kg BW/day) | (mean) | (max) (mean) | (max)
~|Dioxins/Furans | ) - ) '

Bird B 0.0256 | 0.0027 | 0.16 | 0.160 | 0.017 | 1.27 | 1.36 | 1 | 1.4E-05|0.00014.]0.0000636}0.0000597 [ 0.000636]0.000597

Notes:

IR = Ingestion rate

BW = Bédy weight )

NFIR = Normalized food ingestion rate (Food IR/BW) -
NSIR = Normalized soil ingestion rate (Soil IR/BW)
BAF = Bioaccumulation factor ’

DF = Dietary fraction

NOAEL = No observed-adverse-effect lovel

LOAEL = Lowest observed-adverse-effect level

RGO = Remedial goal option (NOEAL or LOAEL/NFIR*BAF+NSIR)
mg/kg = Milligram per kilogram

max = Maximum -




Table 7-11. Remedial Goal O'ptio_ns for Sediment, Davis Timber Site, Hattiesburg, Mississippi

Asssessment Endpoint #4: Mammalian Piscivore

— Fish 1R | Sed /R | BW | NFIR | _NSIR | BAFfish T NOAEL | LOAEL | NOAEL RGO (mg/kg) LOAEL RGO (mg/kg
Dioxins/Furans | (kg/day) | (kg/day) | (kg) | (mg/kgBW/day) | (mean) | (max) | DF | (mg/kg BW/day) | (mean) {max) (mean) | (max)
|Beaver Pond 0.029 | 0.003 { 0.55] 0.053 | 0.005 0.133 | 0.24 | 1-]0.000001]0.00001]0.0000802| 0.0000552 | 0.000802]0.000552
W. Min Creek 0.029 0.003 | 055(] 0.0563 ] 0.005 | 0.396 0.53 | 1 ]0.000001]0.000010.0000380 0.0000299 | 0.000380) 0.000299
Asssessment Endpoint #5: Avian Piscivore

~ ] FshiR | SedIR | BW | NFIR | NSIR "BAFfish [ NOAEL | LOAEL | NOAEL RGO (mg/kg) LOAEL RGO (mg/kg
Dioxins/Furans | (kg/day) { (kg/day) | (kg) | (mg/kgBW/day) | (mean) | (max) | DF | (mg/kg BW/day) ‘mean | (max) {mean) (max)
Beaver Pond 0.0115 | 0.00023 | 0.241] 0.048 |} 0.001 0.133 0.24 | 1 10.000014|0.00014]|0.0019176] 0.0011284 |0.019176]0.011284
W. Min Creek 0.0115 0.00023 | 0.241] 0.048 0.001 0.396 '0.53 | 1 ]0.000014(0.00014]0.0007053| 0.0005334 | 0.007053]0.005334
Asssessment Endpoint #5: Avian Insectivore
Chemical FishIR | SedlR | BW | NFIR NSIR | BAFlumbriculus NOE | LOAEL NOAEL RGO (mg/kg) LOAEL RGO (mg/kg
- (kg/day) | (kg/day) | (kg) | (mg/kgBW/day) | (mean) | (max) | DF | (mg/kgBW/day) | (mean) | (max) (mean) (max)
Dioxins/Furans | 0.0115 | 0.00023 ] 0.241} 0.048 | 0.001 | 1.072 | 1.6 1 10.000014]0.00014]0.0002687| 0.0001811 |0.002687]0.001811

Notes:

IR = Ihgestion rate

- DF = Dietary fraction _

NFIR = Normalized food ingestion rate (Food IR/BW)

NSIR = Normalized sediment ingestion rate (Sediment IR/BW)
BW = Body weight '

RGO = Remedial goa! option (NOEAL or LOAEUNFIR*BAF+NSIR)
NOAEL = No observed-adverse-effect level

LOAEL = Lowest observed-adverse-effect level

BAF = Bioaccumulation factor :

" NA = Not available

NC = Not calculated




Table 7-12. Summary of Risks in Surface Soil and Sediment, Davis Timber Site, Hattiesburg, Mississippi

Assessment Endpoint

Lines of Evidence

ICOPCs Involved

JAffected Locations

Protection of Soil
Invertebrates

HQs greater than unity using mean-
and maximum chemical concentrations

Pentachlorophenol

All locations

Location-specific HQs greater than
unity

Pentachlorophenol

|DTSS07,0TSS08

{Site-specific toxicity toxicity tests

with the earthworm, Eisenia foetida

Pentachlorophenol

DTSS07,DTSS08

Protection of
Insectivorous Mammals

HQs from food-web models greater
than unity when compared with
NOAEL and/or LOAEL TRVs

|Dioxins/Furans

JAll locations including

East Mineral Creek
West Mineral Creek .

Protection of
Piscivorous Mammals

HHQs greater than unity using mean
. Jand maximum chemical concentrations

tissues and abiotic media

Dioxins/Furans

Beaver Pond
West Mineral Creek
East Mineral Creek

Protection of -
Omnivorous and
Carnivorous Mammals -

HQs from food-web models greater
than unity when compared with
NOAEL and/or LOAEL TRVs

Dioxins/Furans

Beaver Pond
West Mineral Creek
East Mineral Creek

Protection of Insectivorous,
Omnivorous, and '
Carnivorous Birds

HQs from food-web models greater

Jthan unity when compared with -

NOAEL and/or LOAEL TRVs

Dioxins/Furans

Beaver Pond

. [West Mineral Creek

East Mineral Creek

Protection of Terrestrial
Plants ’

HQs from food-web models greater

‘fthan unity when compared with

NOAEL and/or LOAEL TRVs

Pentachlorophenol

DTSS07,0TSS08

Site-specific toxicity toxicity tests

Pentachlorophenol

DTSS07,DTSS08

Protection of
Insectivorous Birds -

HQs from food-web models greater
than unity when compared with
NOAEL and/or LOAEL TRVs

Dioxins/Furans

Beaver Pond
West Mineral Creek
East Mineral Creek

Protection of
Piscivorous Birds-

HQs from food-web models greater
than unity when compared with

INOAEL and/or LOAEL TRVs

Dioxins/Furans

Beaver Pond
West Mineral Creek
East Mineral Creek

HQs greater than unity when compared to
IDioxin/Furan TEQs for sensitive avian.
Ispecies

Dioxins/Furans -

Beaver Pond
West Mineral Creek
East Mineral Creek

Protection of Benthic
Macroinyertebrates

THQs greater than unity using mean

and maximum chemical concentrations

Pentachlorophenol
Dioxins/Furans

West Mineral Creek
Beaver Pond

Location-specific HQs greater than
unity

‘IPentachlorophenol

Dioxins/Furans -

West Mineral Creek
East Mineral Creek
Beaver Pond

Site-specific toxicity toxicity tests showing
acute toxicity to Hyalella azteca and

[Chironemus tentans

‘[Pentachlorophenol

DTSS07,DTSS08

Protection of Fish
Populations

HQs greater than unity when compared to
Dioxin/Furan TEQs for sensitive fish
species

Dioxins/Furans

West Mineral Creek
Beaver Pond
East Mineral Creek

Protection of Aquatic

- JPlants

HQs from food-web modeis greater
than unity when compared with =
NOAEL and/or LOAEL TRVs

NA

INA

Notes:

COPC = Chemical of potential concem

HQ = Hazard quotient -

NOAEL = No-observed-édve_rsLe-effect level

" LOAEL = Lowest-observed-adverse-effect lév__el

TRV = Toxicity reference value

NA = Not applicable




Table 7-13A. Remedial Goal Options for Surface Soil and Sediment, Davis Timber Site, Hattiesburg, Mississippi

£

- L , SURFACE SOIL . _
Chemical Assessment. = ~-RGO Range (mg/kg) Toxicological Endpoint
_ I _Endpoint NOAEL ~ | LOAEL : R Selected
Pentachlorophenol “Soil Invertebrates 34 120 Earthworm toxicity test
: _ - Terrestrial Plants - 5 ' 50 - Seed germination test
Dioxin TEQ Mammalian Insectivore . 0.0000024 0.000024 Food-web model with the Short-tailed shrew " .
- _Avian Insectivore | . 0.000064 - " 0.0006 | Food-web model with the American woodcock
. . . L ____SURFACESEDIMENT T .
Pentachiorophenol . Aquatic Invertebrates 1.7 ... 34 Hyalella azteca toxicity test
: : Aquatic Plants - " NA - . NA : NA
Dioxin TEQ : Mammalian Piscivore -0.00008 ' 0.0008 : Food-web model with the mink.
Mammalian Piscivore 0.000038 0.00038 Food-web model with the mink
Avian Piscivore - . 0.0019 0.019 : Food-web model with the Green heron
Avian Piscivore 0.0007 h 0.007 Food-web model with the Green heron
Avian Insectivore "~ ~0.00027 0.0027 .. ] - Food-web model with the Green heron.
l —_
l
!
" Notes: , _ : ' .
- RGO = remedial goal option _ . : Hg/kg = Microgram per kilogram
NOAEL = No observed adverse effect level mg/kg = Miligram per kilogram
LOAEL = Lowest observed adverse effect level E : -‘NA = Not applicable ]
1 : BP = Beaver Pond - R OSWER = Office of Sofid Waste and Emergency Response

1 : WMC = West Mineral Creek - : - TEQ Toxic equuvalent
; EMC = East Mineral Creek o o _




Figure 7-1 Location Map
é Davis Timber, Hattiesburg, Mississippi




Figure 7-2 Soil Sampling Locations
Daws Txmber Hatnesburg, Mlss1ss1pp1
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@® Soil Sample Locations
A DTSSREF1

OTo:ddtyIBbacunnulaﬁonstaum

TEQ = Toxic Equivalent Concentration of dioxins (mammalian) dn.davis/fig7-2a.apr
PCP = Pentachlorophenol 0 100 200 300 400 500 Feet
Q = Qualifier ‘




Figure 7-3 On-Site Sediment Sampling Locations
Davis Timber, Hattiesburg, Mississippi

A d = TEQN )
[Gu! Station {(ng/kq) |mq

; DTSDB/T0S 0.076
DTSD504 (dup) 0.082
DTSDB/T04 0.180

@® Sediment Sample Location
@ Beaver Pond (Fish & Surface Water Also Collected)

Odeallebaewmlenstaﬁon

TEQ = Toxic Equivalent Concentration of dioxins (mammalian)
PCP=Pe.ntachlorophcnol : 0 100 200 300 400 500 Feet dn-davis/fia? 3
Q=Qualifier  (dup)=Duplicate e vt e




Figure 7-4 Creek Sediment Sampling Locations
Davis Timber, Hattiesburg, Mississippi

DT-SD-8/T-01
DT-SD-8/T-02
DT-SD-B/T-03
DT-EMC-SD11
DT-EMC-SD12
DT-WMC-SD01
DT-SD-REF1

1000 1500 2000 Feet TEQ = Toxic Equivalent Concentration of dioxins (mammalian)
PCP = Pentachlorophenol
* Fish Collection Zone Q = Qualifier




Figure 7-5.
Concentrations and Locations
Exceeding Surface Soil Cleanup Goals,
Davis Timber, Hattiesburg, Mississippi
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Figure 7-6.
Concentrations and Locations
Exceeding Sediment Cleanup Goals, “ DTWMCSD5
Davis Timber, Hattiesburg, Mississippi DTEMCSD6

DTEMCSD8
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,h | o ' Appéndix .A |

~ Dioxin/Furan Toxic Equivalent Concentration Calculations




pedd/pedf form 1

PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

SOLID J ' Calibration Stds (ug/ul) Equivalent DL in Samples (ng/kg) Equivalent CL in Samples (ng/kg)
: TJCDD/TCDE  Others’ OCDD/OCDF TCOD/TCDE Others OCDD/OCDF TCDI/TCDF. ©Others ~ OCDD/OCDF
No dilution: - . . .
' - (esy) 0.50 2.5 5.0 ; DL(CS1) 8.76 43.8 87.6 : CL (CS5): 3505 17525 ';5050.13
(Cs5) 200 1000 2000
Sample wt. = %% or Lipids = (E;—‘!&g&_—%)_ Extract Vol { 20) ubL
Extract Dijuted : - - . : )
Dilution Factor= ( ; D,L{CS1) 87.63 d438.1 876.3 ¢l (CS5) 35050 175251 350501.79
EPA LIMS Sample #: [ LAB ID #: 5

SAMPLE TYPE:
UNITS: nq/'kﬁ — - . L
: RESULT cope . TEF . TEQ TEF TEQ TEF TEQ
. : mAammals mammals birds bivds fish fish
1 6.2 u .2,3,7,8TCDD x 1 = 6.20 1 6.20 1 6.20
2 200 J TCDD Total
"3 - 77 ©1,2,3,7,8 PeCDD o x - 1 = 77.00 (77.00 4 77.00
4 1300 J PeCDD Total .
5 370 1,2,3,4,7,8 HxXCDD x 0.1 = 37.00 oos 18.50 o5 185.00
6 2700 . 1,2,3,6,7,8 HxXCDD : x 0.1 = 270.00 go1 27.00 ag 27.00
7 1600 T 9 1,2,3,7,8,9 HXCDD x 0.1 = 160.00 0: 160.00 .om_16.00
.8 16000 J . HxCDD Total S e
9 47000 .0 1,2,3,4,6,7,8 HpCDD . x 0.01 = 470.00 oom” 47.00 o001 47.00
10 69000 J D HpCDD Total : . . ] :
11 290000 J D,6,9 OCDD x 0.0001 = 29.00 oo0o1 29.00 ooooy 29.00
12 15 ¢ 2,3,7,8 TCDF % 0.1 = 1.50 3y 15.00 om 0.75
13 130 J_ TCDF Total . ) )
14 - 60 1,2,3,7,8 PeCDF x 0.05 = 3.00 . o1 6.00 ‘oos 3.00
15 44 U E 2,3,4,7,8 PeCDF x 0.5 = 22.00 1 44.00 o3 22.00
16 .. 1000 - J ’ PeCDF Total o ' i -
17 - 320 - J 7 1,2,3,4,7,8 HxCDF x 0.1 = 32.00 o1 32.00-. o5 32.00
18 280 1,2,3,6,7,8 HxCDF x 0.1 = 28.00 o1 28.00 " o; 28.00
19 11 U 1,2,3,7,8,9 HXCDF X - 0.1 = 1.10 “e1__1.10 "oy 1.10
20 240 2,3,4,6,7,8 HxCDF x 0.1 = 24.00 o1 24.00 ' oa 24.00.
21 7100 J HxCDF Total - ) : )
22. 11000 J 8 1,2,3,4,6,7,8 HpCDF x 0.01 = 110.00 oot 110.00 oo, 110.00
23 960 1,2,3,4,7,8,9 HpCDF x 0.01 = 9.60 oot 9.60 om  9.60
" 24 30000 J HpCDF Total L
25. 21000 T 7 OCDF x 0.0001 = 2.10 opootr 2.10 oo 2.10
27 1,300 J TEQ (mammals from WHO-TEF) : :
28 640 J TEQ (avian from WHO-TEF)
29 620 e TEQ (fish from WHO-TEF)
30 41 ’ % moisture '
. " DATE DATA ENTERED AND VERIPIED ‘
) ’ I - DL raisad due to PCDPE Interfarance )
B - DL raimaed due to Blank Contamination )
D - Dilution anua_
C - confirmation Value . .
E - 'Bstimatod HMost Frobable Concentration', due to Interfersnce, ion ratio out.
REMARKS: Less than qusntitation limit.

[C AN R LI SRRV

Over instrument calibration range. )
TCDF result less than CRQL, confirmation not required. .
Erratic Calibration response. .

Low 1S recovery:

High IS recovery:

Analyte missed in PE sample.

Warning-low recovery in PE sample.

Action-high recovery in PE sample.

10 warning-high recovery in PE sample.

11 19 ION RATIQ OUTSIDE LIMITS




pcdd/pedf form 1 R . - . I

L

SOLID I Callbration Stds (ugliL) Equivalent DL 1h Samples (ng/kg) — Equivalent CL In Sampies (ng/ka)
TCDD/TCDF_Others OCDDVOCDF - TCDD/TCDF .Others OCDD/OCDF TCDD/TCDE __ Others _ OCDD/OCDF .
No dliution: . . ) ) . ' ] . . l q
{cs1) 0.50 2.5 5.0 ; DL(CS1). 0.98 4.9 9.8 :CL (CS5): 393 1966 3932.90 f
. (css) 200 1000 2000 : ' .
Sample wt. = ( # or Lipids = ( __N Extract Vol { .ZD ) ulL
|Extract Diluted”: ) : : —l
Dilution Factors { E ; DLICSL. 9.83  49.2 98.3 C,L (CSS) 3833 19665 39328.97 -
EPA LIMS Sample #: |9 —
PROJECT NO.:
PROJECT NAME: o
DATA REVIEWER: N
SAMPLE TYPE:
UNITS: ng/kg i o . -
RESULT CODE TEF : TEQ TEF TEQ TEF TEQ
: ' mammals mammals  blrds birds  fish  fish
1 0.66 U 2,3,7,8 TCDD x 1 = 0.66 1__0.66 1__0.66
2 1.2 J TCDD Total ’ : . .
3 2.1 J 1 1,2,3,7,8 PeCDD x 1 = . 2.10 1 2.10 0 ;. 2.10 .
4 21 k; PeCDD Total . , : N
5 6.1 1,2,3,4,7,8 HxCDD x : 0.1 = 0.61 ~oos '0.31 s 3.05
6 42 1,2,3,6,7,8 HxCDD ) x 0.1 = : 4.20 oo 0.42 oo 0.42
7 19 J 9 1,2,3,7,8,9 HxCDD x 0.1 = 1.90 [¥] 1.90 oam 0.19
8 200 J HxCDD Total : ) o . .
9 9300 . 1,2,3,4,6,7,8 HpCDD x 0.01 = . 9.00 ooot 0.90 o001 0.30 .
10 1500 J . HpPCDD Total _ . . ) :
11 4400 J D,9 OCDD : x| 0.0001 = 0.44 owor__ 0.44 oooor_ 0.44 J
12 0.56 u .2,3,7,8 TCDF x 0.1 = ’ 0.06 1 0.56 gos -0.03 .
137 0.94 i8] TCDF Total : L .
14 0.84 J 1 1,2,3,7,8 PeCDF x 0.05 = 0.04 o1 0.08 qos 0.04 )
15 0.87 J 1 2,3,4,7,8 PeCDF x 0.5 = "0.44 . 1 0.87 os 0.44
16 34 J PeCDF Total - : . ' . . . : L
17 4.7 J 1,7 1,2,3,4,7,8 HXCDF ©x 0.1 =" i 0.47 a1 0.47 g1 0.47
18 4.5 J 1 1,2,3,6,7,8 HXCDF x 0.1 = 0.45 o1 0.45 g1 - 0.45 _
19 0.64 U " 1,2,3,7,8,9 HXCDF x 0.1 = 0.06 o1 0.06 g1 0.0
20 4.8 J 1 2,3,4,6,7,8 HXCDF x 0.1 = 0.48 . o1 0.48° o1 0.48 | ]
21 120 J HXCDF Total )
22 140 J - 8 1,2,3,4,6,7,8 HpCDF X . .0.01 = ©1.40 oo 1.40. qo1 1.40
23 16 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.16 om 0.16 a0 0.1§ r
24 520 g *  HpCDF Total i : ] . o
25 420 J 7 OCDF . x 0.0001 = 0.04 ooy 0.04 pom 0.04
27 22 J TEQ (mammals from WHO-TEF) '
28 11 J TEQ (avian from WHO-TEF) S
29 11 J TEQ (fish £rom WHO-TEF) ‘

30 19 . % moisture
DATE DATA ENTERED AND'VERIFIED

N I - DL ralsed due to PCOPE Interference
B - DL raised due to Blank Contamination
D - Dilution Value -
€ - Confirmation Valua - .
: E - 'Eatimated Most Probable Cmc-ntrltinn' dua to Interference, ion ratie out.
REMARKS: l-ess than qunnt:.tatxon limit.

Over instrument calibration range.

TCDF result less than CRQL, confirmation not required.
Erratic Calibratioi response. .
Low IS recovery:

High IS recovery:

RAnalyte missed in PE sample.

Warning-low recovery in PE sample.

9 Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.

11 I8 ION RATIO OUTSIDE LIMITS
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i P I ‘

pcdd/pcd! form 1 ’

SouD J . Calibration Stds {ug/uL) Equivalent DL in Samples (ng/kg) : Equivalant CL in Samples (ng/kg)
TCDD/TCDF _ Others OCDD/OCDF TCDOD/TCDF Others OCDD/OCDF TCDOD/TCDF Others QCDD/OCDF

No dilution: . : : ' o . '

(cst) 0.50 2.5 5.0 ; DL(CS1} B8.76 43.8 87.6 : CL (CSS): 3505 17525  35050.18

(C55) 200 1000 2000 ’ ) )

sample wt. = { 8M or Lipids = {500k Eg‘-.ﬁ) Extract Vol U 20) uL’

Extract Diluted : - . )
Dilution Factor= { :.., ; DL(CS1] §7.63 438.1 876.3 ¢,L (cS5) 35050 175251 350501.79

EPA LIMS Sample #:
PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

Analysis Date:

* LAB ID #:35iaE
Lab File:
Extraction Date:

SAMPLE TYPE: Other .
UNITS: ng/kg . : . o -
RESULT CODE TEF TEQ TEF TEQ TEF TEQ
: - manmmals marmmals  birds” birds fish fish
1 7.3 U 2,3,7,8 TCDhD - x ' 1 = 7.30 1 7.30 v 7.30
2 10 J TCDD Total )
3 100 . 1,2,3,7,8 PeCDD x 1 = 100.00 1 100.00 1'100.00° .
4 320 J . PeCDD Total _
.5 490 J 5 1,2,3,4,7,8 HxCDD x 0.1 = 49.00. oos_ 24.50 o5 245.00
6 2400 1,2,3,6,7,8 HXCDD . x 0.1 = 240.00 om 24.00 oo 24.00
-7 1900 J 9 1,2,3,7,8,9 HxCDD x 0.1 = 190.00 o1 190.00 om 19.00
8 11000 J _ HXCDD Total
9 55000 ' D 1,2,3,4,6,7,8 HPCOD . x 0.01 = 550.00 oo0r_55.00  qom_ 55.00
10  79000. J - D _HpCDD Total _ ' o
11 350000 J D,9. OCDD . x 0.0001 = 35.00 ocom 35.00 .goomm 35.00 °
12 15 c 2,3,7,8 TCDF _ ' x 0.1 = 1.50 1_15.00 ows__ 0.75
13 37 J . TCDF Total ' : )
14 58 1,2,2,7,8 PeCDF x 0.05 = 2.90 o1 5.80 ops_ 2.90
15 40 R E 2,3,4,7,8 PeCDF x 0.5 = 20.00 I° 40.00 o5 20.00
16 600 J _ PeCDF Total - .
17 320 J 7 1,2,3,4,7,8 HxXCDF x 0.1 = -32.00 o1 32.00 o1 32.00
18 210 1,2,3,6,7,8 HxCDF x 0.1 = 21.00 ai 21.00 o4 21.00
i9 24 - . 1,2,3,7,8,9 HxCDF x 0.1 2.40 o1 2.40 o1 2.40
20 220 ) 2,3,4,6,7,8 HxCDF x 0.1 = 22.00 o1 22.00 01 22.00
21 4700 J HxCDF Total
22 8400 J 5,8 1,2,3,4,6,7,8 HDCDF x 0.01 = 84.00 om 84.00 om 84.00
23 730 1,2,3,4,7,8,9 HpCDF x 0.01 = 7.30 om 7.30 oot 7.30
24 23000 J HpCDF Total
25 16000 J 7  QCDF x 0.0001 = 1.60 aoont  1.60 owm  1.60
27 1,400 J TEQ (mammals from WHO-TEF) ) . ) :
28 670 - J TEQ (avian from WHO-TEF)
29 680 J TEQ (fish from WHO-TEF}
30 41 % moisture
' DATE DATA ENTERED AND VERIFIED °
I — I -DL r‘nhnd'dun to PCDPE Intarfarence
B - DL ralsed due to Blank Cunt-m.im':_hiun
D - Dilution Valus .
C - confirmation Value .
E ~ 'Estimatad Most Probable Concentration', dus to Intarfersnce, ion ratio out,
REMARKS: Less than quantitation limit.

Over instrument calibration rangs. - : - -
TCDF result less than CRQL, confirmation not required.

Erratic Calibration resgonse.
Low IS recovery: .

High IS recovery:

Analyte missed in'PE sample.
Warning-low recovery in PB sample.
9 Action-high recovery in PE sample.
10 Warning-high recovery in PE sample.
11 15 ION RATIO QUTSIDE LIMITS
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pedd/pedf form 1

Callbranon Stds (uquL) Equfvalsnl DL in Samples ('nglkg) Equivaient CL in Samples (ng/kg)

SoLp TCDD/TCDF _Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF __ Others _ OCDD/OCDFE
No dilution: -
{es1) ’ 0.50 2.5 5.0 ; DL(CS1) 8.87 44.4 88.7 : CL (CS5): 3549 1774¢ . 35487.61
(CS5) 1000 2000 ’ )
. Sample wt. = ( SM or r..ipids = Bxtract Vol ( 20) uL
Extract Diluted : ) i ) .
Dilution rac:_bz= t W ; DLICS1 B8.72 443.6 ~ BA7.2 c,L {CS5) 35488 177438 - 354876.09

LAB ID #: %
Lab Pile: [B|
Bxtraction Data: 5

EPA LIMS Sample §: [
PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

SAMPLE TYPE: Other
UNITS: ng/kg . ] ] .
RESULT CODE . TEP : TEQ TEF TEQ TEF TEQ
. manoals . manmal s birds birds fish fish
1 14 J 9 2,3,7,8 TCDD X 1 = 14.00 1 14.00 1 14.00
2 120 g TCDD Total : '
3 310 . ‘1,2,3,7,8 PeCDD x 1 = 310.00 1 310.00 1 310.00
4 1200 J " PeCDD Total -
S 1800 1,2,3,4,7,8 HxCDD X . ) 0.1 = ' ) 180.00 o0s 90.00 .os 900.00
6 7600 1,2,3,6,7,8 HxCDD . x 0.1 = 760.00 oo 76.00 o001 76.00
1 4800 J ‘s 1,2,3,7,8,9. HxCDD. x 0.1 = 480.00 o1 480.00 - g_,m' 48.00
8 30000 J HxCDD Total : )
9 220000 J D,2 1,2,3,4,6,7,8 BEpCDD S x 0.01 = 2200.00 o001 220.00 ooy 220.00
10 300000 J D  HpCDD Total ’ '
11 1400000 - J "::’ ‘Q' OCDD x 0.0001 ‘= 140,00 o001 140.00 o000t 140.00
12 42 . " Cc 2,3,7,8 TCDF : x 0.1 = - 4.20 1_42.00. ops__ 2.10
13 130 J TCDF Total ' - .
14 170 1,2,3,7,8 PeCDF x 0.05 = B.50 o1 17.00 o005 B8.50
15 - 130 2,3,4,7,8 PeCDF x 0.5 = 65.00 1 130.00 os- 65.00
16 2300 J . PeCDF Total ) ) .
17 1400 J 7 1,2,3,4,7,8 HxCDF LoxX 0.1 = 140.00 o1 140.00 o1 140.00
18 900 . 1,2,3,6,7,8 HXCDF x 0.1 = . 90.00 a1 90.00 o1 90.07
19 66 1,2,3,7,8,9 HxXCDF x 0.1 = 6.60 o1 6.60 o1 6.6¢
20 720 2,3,4,6,7,8 HxCDF x 0.1 = ) 72.00  .0a_72.00 oy 72.00
21 24000 . J HxCDF Total ' ' - )
22~ 48000 J D,8 1,2,3,4,6,7,8 HpCDF x 0.01 =. 480.00 oo1 480.00 o1 480.00
23 4700 1,2,3,4,7,8,9 HpCDF x 0.01 = 47.00 om 47.00 om 47.00
24 160000 J D HpCDF Total .
25 190000 J . D,7 OCDF . . x '0.0001 = . 19.00 o001 19.00 oo 19.00
27 - 5,000 J _TEQ (mammals from WHO-TEF) : :
28 2,400 J TEQ {avian from WHO-TEF) R
29 2,600 J TEQ (fish from WHO-TEF)
30 43 ’ % moisture-
DATE DATA ENTERED AND VERIFIED
AL IR 1 - DL raised due to PCDPE Interfersncs ' : . i
B - DL raised due to Blank Cantamination
D- pllution Valus
C ~ Confirmation Valus .
E - 'Estimatad Moat Probable Concentration’, dua to Intscference, iom ratio ocut.
REMARKS: Less than quantitation limit. .

Over instrument calibration range.
TCDF result less than CRQL, confirmation not x:equ:.red
Erratic Calibration response
Low IS recovezy
High IS recovery:
Apalyte missed in PE sumple
Warning-low recovery in PR sampla.
9 Action-high recovery in PE sample.
" 10 Warning-high recovery in PE sample.
11 IS ION RATIO OUTSIDE LIKITS

BN U W




pedd/pedf form 1 .

SOLID J

Calibration Stds (ug/ul) Equivalent DL in Samples (ng/kg) - .

Equivalent CL in Samples (ng/kg)

[Di.luticn Factor= (

TCDD/TCDF _Others OCDD/OCDF TGDD/TCDF Others OCDD/OCDF TCDD/TCDF __ Others OCDD/OCDF
_{No dilution: : o ' . ' -
. (Cs1) D..SO 2.5 5.0 DL(Cs1) 7.98 39.9 79.8 : CL (C85): 3193 15953. 31526.82372
(CS55) 200 1000 2000 . ’
Sample wt. = { } WM or Lipids = Bxtract Vol { 20) uL
.xtract Diluted : . . )
; DiLiCsY’ 7.98  39.9 79.8 Cl.[. {Cs5) 3193 15963 31926.82372

EPA LIMS Sample .#: [

PROJECT NO.:
-PROJECT NAME:
DATA REVIEWER:

Over instrument calibratiop range. X

TCDF result less than CRQL, confirmation not required.
Erratic Calibration response.

Low IS recovery:

High IS recovery:

Analyte missed in FE sample.

Warning-low recovery in PE sample.

Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.

11 IS TON RATIO QUTSIDE LIMITS

woNoU e W N

SAMPLE TYPE:
UNITS: .ng/kg ) B
RESULT CODE TEF TEQ TEF TEQ TEF TEQ
) ' mammals marmmaly birds birds fish fish
1 13 U - ©2,3,7,8 TCDD x 1 = 13 . 1 13.00 y 13.00
2 48 J : TCDD Total o : .
3 97 1,2,3,7,8 PeCDD ) x : 1 o= 97 1 97.000 ° { 97.00
4 590 J - PeCDD Total ) : ) .
5 460 1,2,3,4,7,8 HxCDD x 0.1 = 46 oos 23.00 o5 230.00
6 2800 1,2,3,6,7,8 HxCDD x 0.1 = 280 oo 28.00 om 28.00
7 ©1200 J 9 1,2,3,7,8,9 HxCDD x 0.1 = 120 - o1 120.00 om 12.00
8 11000 . . J HxCDD Total ] ’ ) :
.9 130000 D 1,2,3,4,6,7.8 HpCDD : x 0.01 = 1300 opo1 130.00 oom 130.00
10 180000 J D HpCDD Total :
11680000 J b,2,6,8 OCDD . x 0.0001 = - 68 opco;__68.00 o001 68.00
12 9.3 . U 2,3,7,8 TCDF x 0.1 = 0.93 1 9.30 oes__ 0.47
i3 25 J' o . TCDF Total s .
14 53 1,2,3,7,8 PeCDF x 0.05 = 2.65 o1 5.30 aaos 2.65
15 45 . 2,3,4,7,8 PeCDF x 0.5 = 22.5 1- 45.00 0s 22.50
16 1200 - J PeCDF Total _ : :
17 350 J 7 1,2,3,4,7,8 HxCDF x 0.1 = 35 0g 35.00 a1 35.00
18 260 1,2,3,6,7,8 HxCDF x 0.1 = 26 o1__26.000 o5. 26.00
19 22 J i1 1,2,3,7,8,9 BXCDF X 0.1 = 2.2 g1r  2.20 o 2.20
20 210 - 2,3,4,6,7,8 BExCDF x 0.1 = 21 aq 21.00 o1 21.00
21 9100 J HXCDF Total ]
22 12000 . J 8 1,2,3,4,6,7,8 HpCDF ' x 0.01 = 120  om 120.00 o0y 120.00
23 1100 1,2,3,4,7,8,9 HpCDF x . 0.01 = ‘11  om 11.00 o 11.00
24, 45000 J HpCDF Total . .
25 25000 T 7 OCDF o ' ' x 0.0001 = 2.5 goomm 2.50 ooy 2.50
27 . 2,200 J TEQ (mammals from WHO-TEF) '
28 760 J TEQ (avian from WHO-TEF)
29 . 820 J TEQ (fish froi WHO-TEF)
30 32 . % moisture.
DATE DATA ENTERED AND VERIFIED
1 - DL raised d;an to PCDPE Interfareace
B - DL raised dus to . Blank Contamination
D - Dilution value
€ - Confirmation Value . .,
E - 'Estimated Most Probable Concantration', dus to Interference, ion ratie out.
REMARKS: Less than quantitation limit. :




pedd/pedf form 1

SOLID J Callbration Stds {ug/ul) Equivalent DL in Sampies (ng/kg) Equivalent CL in Samplas (ng/kg)
" TCDD/TCDF Others QCDD/OCDF TCDO/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF

No dilution: : X L Co . . :

(cs1) 0.50 2.5 5.0 ; DL(CS1) 1.03 5.1 10.3 & CL (cS5): 412 2059 4118154803

(cs5) 200 1000 2000

Sample we. = { M or Lipids = (§;§’E§_§E) Extract Vol [ 20) ulL

Extract Diluted : . " - C ) L
Dilution Factor= ( Z_g“"i\:‘r;io}i;&-“-ﬁg) ; Dyl{CS1 10.30 51.5_ 103.0 c,L (CSS) 4118 20531 . 41181.54803

EPA LIMS Sample #: {90

PROJECT NO.:
PROJECT NAME:
DATAR ' REVIEWER:

EPA Snmple 4 EW.&EB mw;

SAMPLE TYBE: Soil Other
UNITS: ng/kg S
RESULT CODE TEP . TEQ TEF TEQ TEF TEQ
. mammals mammals  birds birds  fish fish
1 2.3 U 2,3,7,8 TCDD X 1 = 2.3. 1 2.30 1 2.30
2 98 J TCDD Total . o :
3 32 ) 1,2,3,7,8 PeCDD x 1 = 32 1_32.00. ;32.00
4 410 - J PeCDD Total
5 140 1.2,3,4,7,8 HxCDD x 0.1 = 14 oos_ 7-00 as 70.00
6 720 1,2,3,6,7,é HxCDD x 0.1 = 72  om 7.20 om 7.20
7 310 J 9 1,2,3,7,8,9 HxCDD x 0.1 = 31 o1 31.00 - oo 3.10
8 3300 J HxCDD Total’ .
9 19000 D 1,2,3,4,6,7,8 HpCDD B 0.01 = 190 o001 19.00 qoo 19.00
10 29000 J D HpCDD Total i .
11 130000 J D,2,9 OCDD x 0.0001 = 13 o000t 13.00 opoo1 13.00
12 2.4 c 2,3,7,8 TCDF X 0.1 = 0.24 1] 2.40 05 0.12
13 64 J TCDF Total : ' )
14 15 1,2,3,7,8 PeCDF X 0.05. 0.75 ot 1.50 oes 0.75
15 11 2,3,4,7,8 PeCDF X 0.5 5.5 1 11.00 os 5.50
16 580 J PeCDF Total '
17 CER J 7 1,2,3,4,7,8 HXCDF x 0.1 = 9.3 a1__9.30 o5 9.30
18 100 1,2,3,6,7,8 HXCDF x . 0.1 = 10 o1 10.00 * o; 10.00
19 20 1,2,3,7,8,9 HxCDF x 0.1 = 2 01~ 2.00 o1 2.0C
20 76 2,3,4,6,7,8 BxCDF x - 0.1 = 7.6 ol 7.60 o1 7.60
21 3700 J " . HXCDF Total ' _ :
22 3000 J D,8 1,2,3,4,6,7,8 BEpCDF x 0.01 = 30 o001 30.00 oo 30.00
23. 340 .. 1,2,3,4,7,8,9 BpCDF X 0.01 = 3.4 am 3.40 oo 3.40
.24 10000 J D HpCDF Total .
25 14000 J D,7 OCDF - x 0.0001 = , 1.4 o000 1.40 opom 1.40
27 420 - J TEQ (mammals f£rom WHO-TEF)
28 190 J TEQ (avian from WHO-TEF)
29 220 J - TEQ (fish from WHO-TEF)
30 66 ) % moisture
DATE DATA ENTERED AND VERIFIED
AL I - DL raised due to PCDPE Interfarence
B - DL rained due to Blank Contamination
D - Dilution Value
C - Confirmation Value _
E - 'Estimatod Most Pruhnhll Concentration’, due to Interference, ion ratio ocut.
REMARKS: Less than quantitation limit.

NN WN

Over instrument culibrut:.an range.

TCDY result less than CRQL, confirmation not raquirad
Erratic Calibration response.

Low IS recovery:

High IS recovery:

Analyte missed in PE sample.

Warning-low recovery in PE sampla.

9 Action-high recovery in PE sample.

10 wWarning-high zecovery in PE sample. -

11 IS IGN RATIC OUTSIDE LIKITS




pedd/pedf form 1

Equivalent DL in Samples (ng/kg)

SOLID I Calibration Stds (ug/ul) Equivalent CL In Samples (ng/kg)
. TCDD/TCDF Others OCDD/OCDF TCOD/TCDF Others OCDD/OCDF TCDD/TCDF __ Others OCDD/OCDF
No dilution: : C : ) ) :
(cs1) 0.50 2.5 5.0 ; DL(CS1) 1.00 5.0 10.0  : CL (CS§): 399 1993 3986.934417
(CS5) 1000 2000 )
Sample wt. = ( i %M or Lix-:.ids = Extract Vol { 20) uL
|Extract Diluted : o . .
Dilution Facto_r: { ; DL{CS1l 0.00 0.0 0.0 " gL (CS5) 0 [ 0

EPA LIMS Sample #:
PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

mrms—y ey
KPA Sample #: ,_,.ET‘SII‘RE;%

SAMPLE TYPE:
UNITS: ng/kg .
RESULT CODR TEY TEQ TEF TEQ TEF TEQ
. o mammals mammals birds birds fish fish
1 0.60 U 2,3,7,8 TCDD _ x 1 = ' 0.6 -1_' 0.60 1_0.60
2 0.60 uJ TCDD Total .
3 0.83 U 1,2,3,7,8 PeCDD : : T x 1 = 0.83 1 0.83 v 0.83
4 1.2 vl ' PeCDD Total
S 1.4 .U E 1,2,3,4,7,8 ExCDD ' . x 0.1 = 0.14 oo 0.07 os 0.70
6 - 4.9 J 1-1,2,3,6,7,8 HxCDD X 0.1 = 0.49 oot 0.05 om 0.05
7 6.0 J -9 1,2,3,7,8,9 HxCDD x 0.1 = 0.6 ol 0.60 oo 0.06
8. 43 J HxCDD Total ' ) . :
"9 140 1,2,3,4,6,7,8 HpCDD ' x : 0.01 = 1.4 ooot 0.14 oom_0.14
10 290 J HpCDD Total ] ' - : :
11 3900 J 9 OCDD ' _ ox 0.0001 = 0.39 poon 0.39 ogoor 0.39
12 0.59 U - 2,3,7,8 TCDF o x 0.1 = 0.059 - 1 0.59 qos 0.03-
13 2.0 uJ TCDF Total _ _
14 0.84 U 1,2;3,7,8 PeCDF b 0.05 = 0.042 o1 0.08  o0s 0.04
15 0.70 U ! 2,3,4,7,8 PeCDF x 0.5 = 0.35 v 0.70 o5 0.35
16 1.6 J © ' PeCDF Total ) :
17 1.3 J. 1,7 1,2,3,4,7,8 HXCDF x 0.1 = . 0.13 61 0.13° o3 0.13
18 1.9 J - -1 1,2,3,6,7,8 BxCDF x 0.1 = . 0.19 ot 0.19 o1 0.19
19 0.42 U 1,2,3,7,8,9 HXCDF x 0.1 = 0.042 o1 0.04 o1 _0.04
20 1.3 U .B -2,3,4,6,7,8 HxXCDF X 0.1 = . 0.13 - o1 0.13 oa 0.13
21 21 J : HXCDF Total , _
22 27 J 8 1,2,3,4,6,'7,8 HpCDF x 0.01 = . 0.27  oo0i 0.27 om 0.27
23 2.1 U E 1,2,3,4,7,8,9 EpCDF x 0.01 = 0.021 oo 0.02 om 0.02
24 66 J " HpCDF Total _ .
25: 63 J .7 OCDF : x 0.0001 = 0.0063 oooo1_ 0.01 qooor 0.01
27 5.7 J TEQ {(marmmals from WHO- TEF)
28 4.8 J TEQ (avian from WHO-TEF) -
29 4.0 J TEQ (fish from WHO-TEF)
30 53 % moisture -
DATE DATA ENTERED AND VERIFIED
INTERNAL OUALIFTERS: :
I - DL raised due to FCDPE InturEerence
B - DL raised dus to Blaink Contamination
D - Dilution Value
C - Confirmation Value .
E - ‘Estimated Most Probable Concantra:ion' dus to Interference, ian ntlo_ out.
REMARKS: Less than Quantitation limit. . . B

Over instrument calibration range.

TCDF result less than CRQL, confirmation not required.
Erratic Calibration response.

Low IS recovery:

High IS recovery:

Analyte missed in PE sanmple.

Warning-low recovery in PE sample.

9. Action-high recovery in PE sample.

10 warning-high recovery in PE sample
.11 IS ION RATIO CUTSIDE LIMITS

VAN A WwNR




-pcdd/pcdf form 1

Equivalent DL in Sarmples (ng/kg)

PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

EPA Sample #: m:m@“;

Analysis Date:§

SOLUD - Calibration Stds (ug/ul} Equivalent CL in Samples {ng/kg)
R TCDD/TCDF  Others OCOD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others QOCDD/OCDF
No dilution: ) o
{cs1) 0.50 2.5 5.0 ; DL{CS1) 1.00 5.0 - 10.0° '+ CL (cSS): 400 1998 .3995
{CS5) 200 1000 2000
Sample wt. = ( Soid M or Lipids = Extract Vol 20) uL
- |extract piluted : . . ]
Dilu:io'nlrac:ur: [ ; DyLICS1] 0.00 0.0 0.0 C,L (Cs5) [ 0 0
BPA LIMS5 Sample #:

10 Warning-high recovery in PE sample.

11 IS ION RATIO CUTSIDE LIMITS

SAMPLE TYPE: Other
UNITS: na/ka - T
: RESULT CODE TEF TEQ , TEF TEQ TEF TEQ
manmals mammals  birds birds  fish . fisk
1 0.79 U 2,3,7,8 TCDD x ’ 1 = 0.79 1 0.79 1 0.79
2 0.79 UJ TCDD Total N )
"3 4.8 J 1. 1,2,3,7,8 PeCDD x 1 = 4.80 1 4.80 17 4.80 -
4 28 J PeCDD Total
5 16 1,2,3,4,7,8 HXCDD - x O._l = 1.60 oos' 0.80 as 8.00
6 70 1,2,3,6,7,8 HxCDD x 0.1 7.00 om 0.70 om 0.70
7 45 J 9 1,2,3,7,8,9 HxCDD x 0.1 = 4.50 o1 4.50 o 0.45
8 380 J HxCDD Total g .
9 1700 1,2,3,4,6,7,8 HpCDD . X 0.01 = 17.0 oo1 1.70 qot 1.70
10 2900 J ) HpCDD Total P
11 9800 J 2,9 ocpbp ’ x 0.0001 0.98 ooom__ 0.98 poom_0.98
S12 ‘0.76 U 2,3,7,8 TCDF x 0.1 0.076 1 0.76 05 0.04
13 '~ 1.5 J TCDF Total : ] '
14 1.6 U E 1,2,3,7,8 PeCDF X 0.05 = 0.080 o1 0.16 oos - 0.08
15 1.8 J 1 2,3,4,7,8 PeCDF x 0.5 = 0.50 1 1.80 os 0.90
16 47 J PeCDF Total . .
17 11 J 7 1,2,3,4,7,8 HxCDF x 0.1 = .1.10 o1 1.10 © a1 1.10
18 10 1,2,3,6,7,8 BxCDF x 0.1 1.00 o 1.00 - oa_1.00
19 1.0 U 1,2,3,7,8,9 HxCDF x 0.1 = 0.100 o1 0.10 oa 0.1C
20 11 2,3,4,6,7,8 HxCDF x 0.1 = 1.10 o1 1.10 o3 1.10
- 21 240 J HXCDF Total .
122 300 J 8 1,2,3,4,6,7,8 'HpCDFl X 0.01 = 3.00 om 3.00 om_3.00
23 20 1,2,3,4,7,8,9 HpCDF T x 0.01 = 0.200 o1 0.20 o 0.20
24 800. J - - HpCDF Total - ’ : .
25 640 J OCDF X 0.0001 = 0.064 o0001 0.06 goom 0.06 -
27 44 J TEQ (mammals from WHO-TEF)
28 © 24 J TEQ (avian from WHO-TEF)
29 - 25 J TEQ (fish from WHO-TEF)
30 13 % moisture
DATE DATA ENTERED AND VERIFIED )
- JINTEENAL OUALIETERS:
I -~ DL raised due to PCDPE Interference
B - DL raised dus to Blank Contamination
D - Dilution valus
€ ~ Confirmaticn Value
E - 'Estimated Most Probable Cnnc-nr.rn:xnn , due to Interferance, ion ratio out,
REMARXS: .1 Less than guantitation limit.
. 2 Over instrument calibration range.
I TCDF result leas than CRQL, confirmation not required.
4 Erratic Calibration response.
5 Low IS recovery:
6 High IS recovery:
7 Analyte missed in PE sample.
8 Warning-low recovery in PE sample.
9 Action-high recovery in PE sample.




podd/ped? form 1

soup ] Calibration Stds (ug/ul) Equivalent DL in Samples (ng/kg) Equivalent CL in Samples (ng/kg)
TCDD/TCDF _Others OCDO/OCDF TCDO/TCOF Others QCDD/QCDF TCDO/TCDE _ Others _ OCDD/OCDF
No dilution: : . . . N :
(Cs1) 0.50 2.5 5.0 ; DL(CS1) 1.00 5.0 10.0 H C_L {Cs5): ,398 1991 3981
(CS5) - 200 1000 2000 .
) v ) o s ;
Sample wt.- = { ZZk M or Lipids = (E@k&) Extract \{ol ( 20) ulL
£xtract Diluted : . . N
Dilution Factor= ( ! ; D,L{CS1 19.91 99.5 199.1 CL (Cs5) 7963 39814 79629
EPA LIMS Sample #: [ LAB ID ¥:

PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

Lab File:
Bxtraction Date:
Analysis Date:

‘1

Analyte missed in PE sample. .
Warning-low recovery in PE sample.
Action-high recovery in PE sample.
10 Warning-high recovery in PE sample.
IS ION RATIO OUTSIDE LIMITS °

SAMPLE TYPR: Otler
ONITS: ng/kg s )
RESULT CODE TEY . TEQ - TEF TEQ TEF TEQ
. _ . mamnals manmals  birds birds fish. fish
1 3.6 J 9 2,3,7,8 TCDD x 1 = .3.60 1 3.60 1 3.60°
2 19 J - TCDD Total )
- 3 71 -1,2,3,7,8 PeCDD x 1 = '71.00 y 71.00 1 71.00
: 4 540 J PeCDD Total ' :
5 260 1,2,3,4,7,8 HxCDD X 0.1 = . 26.00 opos 13.00 a3 130.00
o [ 1300 - 1,2,3,6,7,8 HxCDD x 0.1 = 130.00 om 13.00 om 13.00
7 730 J 9- 1,2,3,7,8,9 HxCDD x 0.1 = 73.00 o1__73.00 oo 7.30
8 6800 J B HxCDD Total . . : :
) 9 26000 D 1,2,3,4,6,7,8 HpCDD x 0.01 = 260.0 oom_26.00 aoor_26.00
‘10 42000 - J D HpCDD Total : . . i
11 160000 J b.6,9 OCDD x 0.0001 = 16.00 ogoor 16.00 aooot 16.00
) ?.2 5.9 c 2,3,7,8 TCDF x 0.1 = 0.590 ~ 5.90 obs, 0.30
t 13 55 J TCDF Total ' . : .
- 14 33 1,2,3,7,8 PeCDF x 0.05 = 1.650 (7] 3.30 oqos 1.65
15 28 2,3,4,7,8 PeCDF x 0.5 = 14.00 1 28.00 os 14.00
16 1500 J PeCDF Total
17 220 J 7 1,2,3,4,7,8 HXCDF x 0.1 = - 22.00 o1 22.00 o1 22.00
18 160 1,2,3,6,7,8 HxCDF x 0.1 = " 16.00. o1 16.00 o1 16.00
19 7.3 -1,2,3,7,8,9 HxCDF x 0.1 = 0.730 0.1 0.73 o1 0.73
20 160 2,3,4,6,7,8 BxCDF x 0.1 = 16.00 oq 16.00 oaq 16.00
21 7400 J HxXCDF Total .
22 5400 J D,8 1,2,3,4,6,7,8 HpCDF x 0.01 54.00 om 54.00 oo 54.00
23 700 1,2,3,4,7,8,9 HpCDF x 0.01 = 7.000 oot 7.00 om 7.00
24 22000 J D HpCDF Total ’ - - L
B 25 12000 J D,7 OCDF x 0.0001 = 1.200 oo0001 1.20 ooo;; ~ 1.20
27 710 J TEQ (mammals from WHO-TEF) ’ :
- .28 370 - J TEQ (avian from WHO-TEF)
29 400 J TEQ (fish from WHO-TEF)
o 30 15 ) "% moisture
. DATE DATA ENTERED AND VERIFIED
—~- JMTEBNAL QUALTFIERS: .
' I - DL raised due to FCDFE Interference
B -~ DL ralsed due tg Blank Contamiriation -
D - Dilution Value
C - Confirmatlion Value R
E -~ 'Estimated Mest Probsble Concentration’, Que to Interfarence, ion ratio ocur.
i REMRBRKS: 1 Less than quantitation limit.
) 2 Over instrument calibration range.
i : 3 TCDF result less than CRQL, confirmation not reguired,
[ 4 Erratic Calibration reaponse.
S5 Lovw 15 recovery:
! & High IS recovery:
7
8
9




pedd/pedf form 1

Equivalent CL in Samplas (ng/kg) -

SOLID Calibration Stds (ug/ul) Equivalent DL in Sammples (ng/kg)
| . TCDD/TCDF _Others OCDD/OCDF TCDD/TCDF, Others . OCDD/QCDF TCDD/TCDF ___ Others OCDD/OCDF
No dilutian: ’ . )
(cs1) 0.50 2.5 5.0 ; DL(CS1) 1.00 | 5.0 10.0 + CL {CS5): 399 1997 3994
{CSS) 200 1000 2000 -
= B P - qr%‘ =0 :
Sample wt. = { G %M or Lipids = (%gg) Bxtract Vol { 20) uL
Extract Dlluted : ) . L .
Dilution Factors= ; DL(CS1 49.9 99.8 CL (CSS) 3994 19970 - 39940

9.98

EPA LIMS Sample #: [S0B0:ZMH

PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

SAMPLE TYPE:
UNITS: ng/kg N .
' RESULT cong TEF TEQ TEF TEQ TEF TEQ
mammals mammals  birds birds  fish fish
1 4.2 J 9 2,3,7,8 TCDD ' x 1 = 4.20 1 4.20 1 4.20
-2 14 J TCDD Total
3 33 ) - 1,2,3,7,8 PeCDD ’ . X 1 = 33.00 t 33.00 1 33.00
4 180 J PeCDD Total : : . .
5 120 1,2,3,4,7,8 HxCDD x 0.1 = 12.00 oos 6.00 os 60.00
6 720 1,2,3,6,7,8 HxXCDD x 0.1 72.00 oot 7.20 ‘om 7.20
7 360 J 9 1,2,3,7,8,9 HxCDD x 0.1 = 36.00 o1 36.00 oo 3.60
8 . 2800 J HXCDD Total - _
9 16000 D 1,2,3,4,6,7,8 HpCDD ' x 0.01 = 160.0 oo 16.00 oaoom1 16.00
10 26000 J D HpCDD Total . . ’ L
11 97000 J D.2,6,% OCDD ' x 0.0001 = 9.70 o000t 9.70 ogo0;1 9.70
12 7.5 c 2,3,7,8 TCDF x 0.1 = 0.750 1 7.50 oos 0.38
13 57 J " TCDF Total ' '
14 25 ° °1,2,3,7,8 PeCDF x 0.05 = 1.250 a1 2.50 oos 1.25
.15 23 2,3,4,7,8 PeCDF x 0.5 = 11.50 1 23.00 as 11.50
16 480 J PeCDF Total o ) .
17 .84 J 7 1,2,3,4,7,8 BExCDF x 0.1 = . . 8.40 ol 8.40 o1 B8.40
18 63 1,2,3,6,7,8 HxCDF x 0.1 = 6.30 o1 6.30 o1 6.30
19 4.0 J 1 1,2,3,7,8,9 HXCDF x ., 0.1 = : 0.400 of 0.40 oy 0.4C
.20 58 2,3,4,6,7,8 HXCDF . x 0.1 = 5.80 ol 5.80 o1 5.80
21 1500 J HxCDF Total _
‘22 1600 J 8 1;2,3,4,6,7,8 HpCDF x 0.01 = 16.00 opo1 16.00 oo 16.00
23 . 160 1,2,3,4,7,8,9 HpCDF x 0.01 = 1.600 oo 1.60 om_ 1.60
24 8000 J HpPCDF Total B ' .
25 4800 . J D,7 OCDF x 0.0001 = 0.480 ooot - 0.48 oot 0.48
27 380 J TEQ {mammals from WHO-TEF)
" 28 180 J TEQ (avian from WHO-TEF)
29 190 J TEQ (fish from WHO-TEF)
30 13 % moisture
DATE DATA ENTERED AND VERIFIED
I - DL raised due to PCDPE Interferenca
B - DL raised due to Blank Contamination
D - Di}utlnn Value
€ - Confirmatiaon Valua - . .
) * E - 'Eatimated Hoast Probable Concentration', dus to Interfsrence, ion ratio out.
Less than gquantitation limit.

Over instrument calibration range.
TCDF result less than CRQL, confirmation not required.
Erratic Calibration response.

High IS recovery:

Analyte missed in PE sample.

Warning-low recovery in PE sample.
9 Action-high recovery in PE sample.
10 Warning-high recovery in PE sample.
11 I8 ION RATIO OUTSIDE LIMITS

1
2
3
4
- 5 Low IS recovery:
6
7
8

i




pedd/pedf form 1

soup Calibration Stds (ug/ul) Equivalent DL in Samplgs (ng/kg). Equivalent CL in Samples (ng/kg)
TCDD/TCDF _Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF  Others OCDD/QCDF
No dilution: ’ ’ .
(cs1) 0.50 1.5 "5.0; DL(CS1) 7.39 36.9 73.9 : CL (CS5): 2955 14777 29555
(CS5) 200 1000 2000 '
" sample wt. = ( E&f M or Lipids = Extract Vol { 20) ub
ract Diluted : T . . . :
Dilution Factor= ( ; DLL{CS1 147.77 738.9  1477.7 C,L (€S5) 59110 295550 591099
EPA LIMS Sample #: LaB ID #: 55
Lab Pile: B

PROJECT NO. :
PROJECT NANME:
DATA REVIEWER:

Extraction Date:

Analysis ‘Date: &

'SAMPLE TYPE: Other
UNITS: og/kg -
RESULT CODE TEF TEQ TEF TEQ TEF TEQ
mamnals mamals  birds birds fish fish
1 52 J D,9 2,3,7,8 TCDD x 1l = 52.00- t ~ 52.00 1 52.00
2 76 J D TCBD Total
3 1000 . p 1,2,3,7,8 PeCPD x 1l = 1000.00 1 1000.00 1 1000.00
4 4800 J D PeCDD Total _ -
5 4300 D 1,2,3,4,7,8 HxCDD x 0.1 = 430.00 a0s 215.00 es 2150.00
[ 14000 - D 1,2,3,6,7,8 HxCDD x 0.1 = 1400.00 o001 140.00 o1 140.00
7 12000 . J 0,9 '1,2,3,7,8,9 HxCDD x 0.1 = : 1200.00 o1 1200.00 oor 120.00
8 61000 J D "HxCDD Total
S 260000 D 1,2,3,4,6,7,8 HpCDD x 0.01 = 2600.0 o001 260.00 ogo;y 260.00
10 420000 J . D HpCDD Total -
11 990000 J - D,2,9 OCDD x 0.0001 =- 99.00 oo00tr  99.00 ooomn 99.00
12 100 . c, 2,3,7,8 TCDF x 0.1 = 10.000 1 100.00 oas ° 5.00
13 330 - J D TCDF Total
14 520 D -1,2,3,7,8 PeCDF x 0.05 = 26.000 o1 52.00 aps_ 26.00
15 420 . D 2,3,4,7,8 PeCDF x 0.5 = 210.00 1 420.00 qs- 210.00
16 .-12000 J. D.  PeCDF Total ’ ’ -
17 2800 J D,7 1,2,3,4,7,8 HXCDF x 0.1 = 280.00 o1 280.00 o1 280.00
18 1700 D 1,2,3,6,7,8 HxCDF x 0.1 = 170.00 o1 170.00 a1 170.00
19 .96 D 1,2,3,7,8,9 HXCDF - x 0.1 = 9.600 o1 9.60 w 9.60
20 1500 D 2,3,4,6,7,8 HxCDF x 0.1 = 150.00 o1 150.00 o1, 150.00
21__ 96000 J D  .HXCDF Total o ~
.22 39000° J D,8 1,2,3,4,6,7.,8 HpCDF x ©0.01 = 390.00 oot 390.00 ° om1 390.00
23 8700 "D 1,2,3,4,7,8,9 HpCDF x 0.01 = 87.000 oot 87.00  om 87.00
24. 160000 J D HpCDF Total . . -
25 120000 J D,7 OCDF - x 0.0001 = 12.000 ooom. 12.00 oot 12.00
27 8,100 J TEQ (mammals from WHO-TEF) '
28 4,600 J TEQ {(avian from WHO-TEF)}
29 5,200 J TEQ (fish from WHO-TEF)
30 9 % moisture )
. DATE DATA ENTERED AND VERIFIED
INTEBNAL QUALTFTERS: .
I -.DL raised due to PCDPE Intar!grine-
B - DL rajsed due to Blank Contamination
D - Dilution Valuas .
€ - Confirmation Value L.
. E - 'Estimated Most Probable Cancentration®, dus to Ir_xr.crlaram:_., ion ratic out.
BREMARKS Less than quantitation limit.

CoNoOuU S WN KM

Over instrument calibration range.

TCDF result less than CRQL, confirmation not required.

Brratic Calibration response. ) :

. Low I5 recovexy: ’ IS
High IS recovery: :

Analyte nissed in PE aample.

Warning-low recovery in PE sample.

Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.

11 IS ION RATIO OUTSIDE LIMITS




pedd/pedf form 1

Equivalent DL in Samples (ng/kg)

PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

EPA Sample #: BeulirgGs0Ras
S e e e

e R

SouD Callbration Stds (ug/uL} Equivelsnt CL in Samples {(ng/kg)
. TCDD/TCOF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others . OCDD/OCDF
- [No dilutlon: - ) ’ . )
{Cs1) 0.50 2.5 5.0 ; DL(CS1) - 7.54 37.7 75.4 :+ CL (CS5): 3017 15083 . 30166
(CS5) 200 1000 2000 §
Sample wt. = ( mia_; E_535[) %M or Lipida = (@) Extract Vol 20) uk’
- A N
Extract Diluted : . i
: R : SRR, L : . )
jDilution Factors= { ‘}ggg) ; DiL{C51" 150.83 754.2 1508.3 ) C,L (Cs5) 601332 301661 603321
EPA LIMS Sample #: [ ‘LAB ID #: 5

7 Lab File:y
Extraction Dake:
Analysis Date: 3

SAMPLE TYPE: Other
UNTTS:  malva -
RESULT - CODE TEP TEQ TEF TEQ TEF TEQ
. . . mammalg marmals birds birds fish fish
1 7.2 U E 2,3,7,8 TCDD x 1 = 7.20 1 7.20 1. 7.20
2 3.4 g TCDD Total : .
3. 150 1,2,3,7,8 PeCDD x 1l = 150.00 1 150.00 _1150.00
4 270 J PeCDD Total ) :
5 590 1,2,3,4,7,8 HxCDD .X 0.1 = 59.00 o005 29.50 as 295.00
6 "3800 1,2,3,6,7,8 HxCDD ) x 0.1 380.00 oo 38.00 oo 38.00
7 1900 J 9 1,2,3,7,8,9 ExCDD x 0.1 = 190.00 o1 190.00 oo 19.00
8 __ 13000 J- HxCDD Total ' ) '
9 75000 D 1,2,3,4,6,7,8 HpCDD : X 0.01 = 750.0" o1 75.00 ooot. 75.00
10 110000 - J D HpCDD Total ' .
11 440000 - - J D,6,9 OCDD - . X 0.0001 = . 44.00 0.0001 44.00 ocoor 44.00-
12 20 u 2,3,7,8 TCDF ) .ox 0.1 = 2.000 1_20.00 oos__1.00
13 .51 J TCDF Total : )
14 - 110 1,2,3,7,8 PeCDF X 0.05 = 5.500 o1._11.00 qos 5.50
15 86 2,3,4.,7,8 PeCDF x 0.5 = 43.00 .1__B6.00 as 43.00
16 950 J. PeCDF Total .
17 350 J 7 1,2,3,4,7,8 HxCDF x 0.1 = 35.00 o1 35.00 ot 35.00
18 220 1,2,3,6,7,8 HxCDF x 0.1 = 22.00 021 .22.00 a1 22.00
19 21° U E 1,2,3,7,8,9 BHxXCDF X 0.1 = 2.100 0.t 2.10 o1’ 2.1C
20 240 2,3,4,6,7,8 EXCDF x 0.1 = 24.00 ' o5 24.00 01 24.00
21 6800 J " HxCDF Total
22 7100 J 8 1,2,3,4,6,7,8 HpCDF x 0.01 = 71.00 o1 71.00 om 71.00
23 710 1,2,3,4.7,8,9 HpCDF x 0.01 = 7.100 oo 7.10 om 7.10
24 . 24000 J HpCDF Total ) ] )
25 9200 J 7 OCDF _ x 0.0001 = 0.920 qooo1 0.92 ocoom_ - 0.92
27 1,800 J © TEQ {mammals from WHO-TEF) :
28 810 - J TEQ {(avian from WHO-TEF)
29 840 J TEQ (fish from WHO-TEF)
30 -12 . % moisture
DATE DATA ENTERED AND VERIFIED
’ : I - DL raised due to PCDPE Interferance
B - DL raiced due to Blank Contamination
D - Dilution'‘Value
C - Confirmation Value
E - 'Emtimated Most Probablae Concentration’, due to Interference, ion ratio. out.
REMARKS : 1 Less than gquantitation limit. ) ’
2 Over instrument calibration range.
3 TCDF result less than CRQL, confirmation not required. .
4 Erratic Calibration responae.
S Low IS recovery:
6 High IS5 recovery:
7 Analyte missed in PE sample. .
8 wWarning-low recovery in PE sample.
9 Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.
11 1S ION RATIO OUTSIDE LIMITS

— =

—




pedd/pedf Form 1

SOLID J Calibration Stds {ug/ul) . Equivalent DL in Samples (ng/kg) Equivalent CL in Samples (ng/kg)
TCDD/TCDF Others OCDD/OCOF - TCDD/TCDF Others OCDD/QCDF TCDD/TCDF  Others OCDD/CCOF

No dilution: - . . . .

{Cs1) . 0.50 2.5 5.0 ; DL(CS1) 1.00 .5.0 10.0°° : CL (CS5): 400 2000 3999

(C585) . 200 . 1000 - 2000

Sample wt. = ( %M or Lipids = .Bxtract Vol . ( 20) uL

Extract Diluted : ’ ) :
Dilution Factor= ( ; DL(CS1. 10.00 S0.0 100.0 C,L (Cs5) 3999 19996 39991

EPA LIMS Sample #: |
PROJECT NO.:

| PROJECT NAME:

i DATA ' REVIEWER:

- Extraction Date: i
' Analysis Date:

SAMPLE TYPE: s Other
- UNITS: ng/kg - . I . . : T
RESULT copE . - . TEP TEQ TEF TEQ TEF TEQ
]> ) mammals . mammals  blrds birds fish fish
1 1.1 vy . E 2,3,7,8 TCDD o ox 1 = 1.10 1 1.10 ., 1.10
2 10 J - TCDD Total : .
3 31 : - 1,2,3,7,8 PeCDD o ox 1 = . 31.00 1_31.00- 131.00
J 4 160.° J PeCDD Total . : '
' 5 96 . 1,2,3,4,7,8 HxCDD x 0.1 = "~ 9,60 oos - 4.80 o3 48.00
6 490 . 1,2,3,6,7;8 HXCDD x 0.1 = s 49.00 oo 4.950 om 4.90
- 7 270 J_- 9 1,2,3,7,8,9 HxCDD x 0.1 = . 27.00 o1 27.00 om. 2.70
8 2300 J HxCDD Total , . _
- 9 11000 . ‘D 1,2,3,4,6,7,8 HpCDD' x .'p.01 = 110.0 oo 11.00 .oom 11.00
10 17000 J D HpCDD Total . o :
11 72000 J D,2,9 OCDD x 0.0001 = 7.20 oot 7.20 oo 7.20
12 3.2 c 2,3,7,8 TCDF : X 0.1 = : 0.330 1 3.20 oos. 0.16
. 13 21 J TCDF Total ) ) . -
14 15 o 1,2,3,7,8 PeCDF x 0.05 = 0.750 a1’ 1.50 oes 0.75
15 12 2,3,4,7,8 PeCDF x 0.5 6.00 1 12.00 os 6.00
16 . 410 . J . PeCDF Total : -
17 66 J .7 1,2,3,4,7,8 HXCDF x 0.1 = 6.60 o1 6.60 o1 6.60
18 - 60 . 1,2,3,6,7.8 HxCDF x 0.1 = - 6.00. a1 6.00 o1 6.00
19 3.7 J 1 1,2,3,7,8,9 HxCDF ° x 0.1 = 0.370 o1 0.37 ‘o1 0.37
20 57 2,3,4,6,7,8 HXCDF x 0.1 = : 5.70. o1 5.70 o1 5.70
. 21" 2200 g HXCDF Total ' _
- 22 .. 1800 J 8 1,2,3,4,6,7,8 HpCDF x 0.01 = . 18.00 ‘oor 18.00 oo 18.00 -
23 140 1,2,3,4,7,8,9 HpCDF x 0.01 = 1.400 om  1.40 om 1.40
24 6100 J HpCDF Total' _ _
25 - 9000 J D,7 OCDF : x ' 0.0001 = 0.900 ooo0s  0.90 pooot 0.90
L. 27 - 280 J TEQ (mammals from WHO-TEF) : ' )
28 140 J TEQ (avian from WHO-TEF)
29 150 J - TEQ (fish from WHO-TEF) - : T N
.30 29 % moisture :
L. ' DATE DATA BN'Z'_ERED AND VERIFIED
INTERNAL OUALTFTERS:

. I - DL raised dus to PCDFE Interference
- : B - DL raised due to Blank Contamination
[ : D - Dilution Value
c - Confxm!&nn Value' .

- . E - 'Entimatsd Most Probable Cnn:-ntrntian' dus to Interference, ion ratio out.
Less than quantitatxcm limit.
Over instrument calibration range.
TCDF result less than CRQL, confirmation not requued
Exratic Calxbratxon response.
Low IS recovery:
High IS recovery: .
Analyte missed in PE sample.
Warning-low recovery in PE sample.
9 Action-high recovery in PE sample.
10 warning-high recovery in PR sample.
R . 11 IS ION RATIQ OUTSIDE LIMITS
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pedd/pedf form 1

SOLID | .. Calibration Stds (ug/ul) Eqdivalanl DL in Samples {ng/kg)
TCDD/TCDF _Others OCDD/OCDF TCDO/TCDF Others OCDD/OCDF
No dilution: :
(cs1) 0.50 2.5 5.0 ; DL(CS1) 1.00 5.0 10.0
(cs5) 200 1000 2000
Sample wt. = { ¥ M or L'ip?'.ds = (:,_JL eg_h) Bxtract Vol
{Extract Diluted : .
Dilution Pactor= { ; DL{CS1 9.98 49.9 99.8

Equivalsent CL in Samples {ng/kg)

39%0 . -

TCDD/TCDF ___ Others  OCDD/QCDF
: CL (CS5): 1399 1995 3990
( 20) uL .
: ;
CiL {CSS) t 19952 33904

EPA LIMS Sample #: |30

PROJECT NO. :
PROJECT NAME:

DATA A REVIEWER:

EPA sample $: mﬂﬁ‘@iﬁ

Extraction Date: [

tas Ip #: ERE,
Lab File: [H56403;

SAMPLE TYPE:
UNITS: =ng/kg .
RESULT CODE TEF TEQ TEF TEQ TEF TEQ
mammals mammals  birds birds  fish flsh
1. 0.63 U 2,3,7,8 TCDD x 1 = 0.63 1 -0.63 1 0.63
2 0.63 UJ - TCDD Total
3 9.3 ' 1,2,3,7,8 PeCDD X 1 .= 9. 1 9.30 1. 9.30
4 25 J PeCDD Total . .
- 41 1,2,3,4,7,8 HxXCDD x 0.1 = 4.10 -oos 2.05 os 20.50
6 220 1,2,3,6,7,8 HxCDD x 0.1 = 22.00 om 2.20 om__2.20
7 100 J 9 1,2,3,7',8,9 HxCDD x 0.1 = 10.00 o1 10.00 o 1.00
8 780 J HxCDD Total . ) )
.9 7400 D 1,2,3,4,6,7,8 HpPCDD X 0.01 = 74. 0.001 7.40 ‘oom__7.40
10 11000 J D HpCDD Total
11 56000 'J -D.2,6,9 OCDD x 0.0001 = 5.60 o000 5.60 oooor 5.60
12 0.81 J c,1 2,3,7,8 TCDF X 0.1 = 0.081 1 0.81 o005 0.04
13 6.1 J ~ TCDF Total. . :
14 4.8 J 1 1,2,3,7,8 PeCDF x 0.05 = 0.240 [§] 0.48 o005 0.24
15 3.4 J 1 2,3,4,7.8 PeCDF x 0.5 = 1.70 1 3.40 os_1.70
16 130 J PeCDF Total v
17 |34 J 7 1,2,3,4,7,8 BxCDF "X 0.1 = 3.40 0.1 3.40 o1 3.40
18 22 - 1,2,3,6,7,8 HxCDF x 0.1 = 2.20 0.1 2.20 o) 2.20
19 1.3 U 1,2,3,7,8,9 HxCDF x 0.1 = . 0.130 0.1 0.13 oa_0.13
20 14 2,3,4,6,7,8 BxCDF x 0.1 = | 1.40 0.1 1.40 o1 1.40
21 770 J HxXCDF Total ’ :
22 1100 J 8 1,2,3,4,6,7,8 HpCDF x 0.01 = 11.00 oo 11.00 oo 11.00
23 120 1,2,3,4,7,8,9'HpCDF x 0.01 = 1.200 oo 1.20 oo 1.20
24 4600 J HpCDF Total . ) =~
25 3200 J 7 OCDF ’ X 0.0001 = 0.320 o0om 0.32 aqoor 0.32
27 150 J TEQ (mammals from WHO-TEF) ’
28 62 J _TEQ (avian from WHO-TEF)
29 68 J TEQ (fish from WHO-TEF)
30 12 % moisture
. . DATE DATA ENTERED AND VERIFIED
W I - DL ralsed due to PCDPE Interfaerence
B - DL raised due to Blank Contamination
D - bilution Value
C - Confirmation ‘Value
. . E - 'Estimatad Host Probable Concentration', dua to Interfarenca, ion rn:io out.
REMARES: Less than quantitation limit.

Erratic Calibration response.
Low IS recovery:
High IS recovery:
Analyte missed in'PE sample. -

O NAU BN

Over instrument calibration range.
TCDF result less than CRQL, confirmation not zequited

Warning-low recovery in PE sample.

9 Action-high recovery in PE sample.
1¢ wWarning-high recovery in PE sample.

11 IS ION RATIO QUTSIDE LIMITS

—1



pedd/pedf form 1

SoLD Calibration Stds (Ug/uL) Equivalent DL in Sarﬁples (ng/kg) Equivalent CL in Samples (ng/kg)
TCDD/TCDF Others OCDD/OCDF . TCDD/TCDF Cthers OCDD/OCDF ' TCDD/TCDF Others OCDD/OCDF
No dilution: : . . . : ’ :
(cs1) . 0.50 2.5 5.0 ; DL(CS1) 1.00 5.0 10.0 - : CL (CS5): 400 1999 3998
(CS5) 1000 - 2000
: ' T -
Sample wt. = ( &M or Lipids = (FETEATE Extract Vol { 20) ubL
Extract Diluted : '
pilution Facter= ( Ya ; DL(CS1. 9.99 50.0 99.9 C,L (CS5) 3998 19989 39977

gPA LIMS Sample #: [§
PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:
SAMPLE TYPE:

UNITS: ng/kg

- RESULT copE : _ o TEP o TEQ TEF TEQ . TEF TEQ
mammals manmals  birds birds fish {fish
1 0.57 .U 2,3,7,8 TCDD x 1 = 0.57 y 0.57  , 0.57
2 0.57 uJ. _ TCDD Total h : '
""" 3 14 u E 1,2,3,7,8 PeCDD ’ x 1 = 14.00 ¢ 14.00 1 14.00
4 18 UJ PeCDD Total ' .o : - .
S 68 . 1,2,3,4,7,8 HxCDD X 0.1 = 6.80 o008 3.40 os 34.00
6 410 1,2,3,6,7,8 HxCDD x 0.1 = ' 41.00 ° ooy 4.10 ooy 4.10
7 170 J 9 1,2,3,7,8,9 HxCDD X 0.1 = 17.00 o1 17.00 om 1.70
- 8 1400 . J - Lo HxCDD Total o ’ . . )
9 9700 - "D 1,2,3,4,6,7,8 HpCDD . x - 0.01 = " 97.0 o001 - 9.70 éoor- 9.70
10 16000 J . D HpCDD Total ) . . :
_ 11 69000 J D,2.5,5 OCDD x 0.0001 = 6.90 oor__ 6.90 aoost -6.90. .
12 1.9 L c.2,3,7,8 TCDP ' ’ x 0:1 = T 0.190 1 1.90 aos 0.10
13 12 . g TCDF Total ' " L
o 14 11 R 1,2,3,7,8 PeCDF X 0.05 = 0.550 ol 1.10. o0s 0.55
15 8.4 ! 2,3,4,7,8 PeCDF x 0.5 = 4.20 1 8.40 os 4.20
16 200 J ' PeCDF Total ’ .
17 68 J 7 1.2,3,4,7,8 HxCDF x 0.1 = 6.80 ol 6.80 on 6.80
.18 -40 U .E 1,2,3,6,7,8 HxCDF x 0.1 = 4.00° o1 4.00 o1 4.00
19 3.1 J 1 1,2,3,7,8,9 HxCDF x 0.1 = 0.310 o 0.31 oy 0.31
20 - 45 2,3,4,6,7,8 HxCDF x 0.1 = - 4.50 a1  4.50 o1 4.50
21 1600 J HxCDF Total : :
L. 22, 2200 J D,8 1,2,3,4,6,7,8 HpCDF x 0.01 = 22.00 om 22.00 aom 22.00
23 190 1,2,3,4,7,8,9 HpCDF' x 0.01 = 1.900- om 1.90 om0 --1.90
24 8600 J . D HPCDF Total ' . - .
25 9200 J D,7 OCDF. . x 0.0001 = . 0.920 ooom 0.92 ooo;m 0.892
27 . 230 J TEQ (mammals from WHO-TEF) : : :
- 28 110 K] TEQ {avian from WHO-TEF)
) 29 120 J TEQ (fish from WHO-TEF)
30 37 % moisture
_ DATE DATA ENTERED AND VERIFIED ’ . . :
o : I ~ DL raised due toe PCDPE Intarferencs
B -~ DL raised due to Blank Contamination
D - Dilution Valus
€ - Confirmation Value . -
. E - 'Eatimated Most Probable Concentration', due to Interfarsnce, lon ratic out.
REMARKS: ‘Less than guantitation limit. -

Over instrument calibration range.

TCDP result less than CRQL, confirmation not required.
Erratic Calibration reaponse.

Low IS recovery:

High IS recovery:

Analyte missed in PE sample.

Warning-low recovery in.PE sample.

9 Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.

11- IS ION RATIO OUTSIDE LIMITS

@ NAU e W NR
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podd/pedt fomm 1

SOLD I . Calibration Stds (ug/uL) Equivalent DL In Samples (ng/kg) Equivaient CL in Samples (ng/kg) |
: TCDD/TCDF _Others OCDD/CCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Cthers. OCDD/OCDF
No dilution: : ) .
(cs1) 0.50 2.5 5.0 ; DL{CS1) 0.99 5.0 9.9 : CL (CS5): 398 1990 3980 !
{CS5) 200 1000 2000 .
Sample wt. = { %) Extract Vol ( 20) ub
Extract Dlluted : - .
Dilution Factor= ( : DL(CS1] 9.95 49.7 89.5 C,L (Cs5) 3980 . 19899 . 3?798 ’
L= T

EPA LIMS Sample #: [9.0BEiIZAY

PROJECT NO.:
PROJECT NAME:
DATA. REVIEWER:

. Lab File:{®
. Extraction Date: B2
Analysis Date:E

SAMPLE TYPE: Other
=

UNITS: ng/kg . !

' RESULT cope TER ™=Q TEF TEQ TEF TEQ
) . ) mammals mammals  birds birds fish fish

1 2.0 u E 2,3,7,8 TCDD x 1 = 2.00 ;__2.00 1 '2.00
2 24 uJ TCDD Total ' : ) ; . '

3 36 "1,2,3,7,8.PeCDD b ) 1 = 36.00 1 36.00 1 36.00
4 170 J PeCDD Total ' '

S 130 1,2,3,4,7,8 HxCDD x 0.1 = 13.00 oo0s 6.50 os 65.00
6 640 1,2,3,6,7,8 HxCDD X 0.1 = 64.00 oot 6.40 o1 6.40
7 340 J 5 1,2,3,7,8,9 HxCDD : x 0.1 = 34.00 o1_34.00 oo 3.40
8 2800 J HXCDD Total . ' -

9 14000 D 1,2,3,4,6,7,8 HpCDD x 0.01 = 140.0 o001 14.00 oom 14.00
10 22000 J D HpCDD Total ' . : )

, 11 ___ 75000 J D,2,6,9 OCDD x 0.0001 = 7.50 ooo1___7.50 oomn__7.50
12 3.8 c 2,3,7,8 TCDF . ' 0.1 = 0.380° 1 3.80 oos 0.19
13 68 J TCDF Total , '

14 18 : 1,2,3,7,8 PeCDF _ x 0.05 = 0.900 oi__1.80 oos_0.90

.15 14 2,3,4,7,8 PeCDF x 0.5 7.00 1 14.00 os 7.00
16 640 J PeCDF Total - ’ ' ik
17 82 J 7 1,2,3,4,7,8 HXCDF x 0.1 = 8.20 ol 8.20 o1 8.20
18 68 1,2,3,6,7,8 HxCDF x 0.1 = 6.80 0.1 6.80 o1 6.80
.19 3.8 J 1 1,2,3,7,8,9 HxCDF x 0.1.= 0.380 a1 0.38 o1 0.38
20 76 2,3,4,6,7,8 HxCDF x 0.1 = 7.60 a1 7.60 o1 7.60
21 2400 J HxCDF Total .

- 22 2300 J D,8 1,2,3,4,6,7,8 HpCDF x 0.01 = 23.00 oot 23.00 o1 23.00
23 170 1,2,3,4,7,8,9 HpCDF ' x 0.01 = 1.700 oo 1.70 oo1 1.70
24 6900, J ‘D HpCDF Total ' : _ !
25 3300 J 7 OCDF ° . ' x 0.0001 = "0.390 00001 0.39 o000t 0.39
27 350 J TEQ (marmals from WHO-TEF)

28 170 J TEQ (avian from WHO-TEF)
29 190 J TEQ (fish from WHO-TEF)
30 29 ) % moisture
) . ... DATE DATA ENTERED AND VERIFIED
I - DL raised due to PCDPE Interference
B - DL ralised due to-.Blank Contamination BN
D - Dilutien Value .
C - Confirmation Value .. . .
- . ! E - ’Estimated Most Probable Concantration®, due to Interference, ion ratio out.
BEMARRS: Less than quantitation limit.

1
2 Over instrument calibration range.

3 TCDP result less than CRQL, confirmation not required.
4 Erratic Calibration response. ' ’

5 Low IS recovery:

6§ High IS recovery:

7 Analyte missed in PE sample.

8 Warning-low recovery in.PE sample.

9 Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.

11 I8 YON RATIO OUTSIDE LIMITS




pcdd/pecaf form 1

SOLID . Callbration Stds (ug/ul) . Equivalent DL In Samples {ng/kg) Equivalent CL in Samples (ng/kg)
TCDD/TCDF Others OCDD/OCDF _TCDD/TCDF Gthers OCDD/OCDF TCDD/TCDF Others OCDD/OCDF
No dilution: N T - )
(Cs1) 0.50 2.5 5.0 ; DL(CS1) "1.00 5.0 10.0 . ; CL (CS5)= -400 1999 - 3998 ©
(CS5) 200 1000 2000
- g :
sample wt. = { . %% or Lipids = (& ) Bxtract Vol { 20} ub
Extract Diluted : : . . ) :
Dilution Factoxs= { ¢ ; DLICSY 1.00 5.0 10.0, L {CS5): 400 1999 3998
EPA LIMS Sample #: EPA Sample #: LBESIEETES 128 Ip #: EE
ey a A ‘————F——‘ .. -
Lab File:

PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

Extraction Date:
Analysis Date

Over instrument calibration range.

TCDF result less than CRQL, confirmation not requ:.x‘ed
Erratic Calibration response:

Low IS recovery:

High IS recovery: -

Analyte missed in PE sample.

Warning-low recovery in PE sample.

9 Action-high recovery in PE sample.

10 warning-high recovery in PE sample.

11 I5 ION RATIO OUTSIDE LIMITS

@ N U s WN

SAMPLE TYPE: Other
" UNITS: ng/kxg _ i - -
' RESULT cope TEP . TEQ TEF TEQ TEF TEQ
’ . i . mammals marmmals birds birds fish fish
1. 0.38 U . 2,3,7,8 TCDD x 1 = " 0.38  0.38 y 0.38
2 0.38 ‘uJ TCDD Total .
3 '0.55 U 1,2,3,7,8 PeCDD ' ©ox 1= 0.55 ;. 0.55 1 0.55
4 0.55 ug ' PeCDD Total ' '
5 1.2 u 1,2,3,4,7,8 HxCDD' x 0.1 = 0.12 oos 0.06 03 0.60
6 1.3 U 1,2,3,6,7,8 HxCDD - x 0.1 = 0.13 o 0.0 oo 0.01
7 1.2 U 1,2,3,7,8,9 BxCDD N . x 0.1 = 0.12 " aa 0.12 am 0.01
8 5.1 J . HxCDD Total ] N
9 20 . 1,2,3,4,6,7,8 HpCDD - x ‘0.01 = 0.2 oom 0.02 apol 0.02
10 38 -J HpCDD Total _ L
11_.. 350 J 3 ocop : : x 0.0001 = 0.04 ocooi__ 0.04 acom__ 0.04
12 0.58 U 2,3,7,8 TCDF " x . 0.1 = 0.058 y___0.58 . oes__ 0.03
13- T 0.94 J TCDF Total
14 0.37 u 1,2,3,7,8 PeCDF x 0.05 = 0.019 - o1 0.04 oo 0.02
" 15 0.31 U 2,3,4,7,8 peCDF 4 0.5 = - 0.16 1 0.31 s 0.16
16 0.34 uJ PeCDF Total -
17. 0.64. UR 7 1,2,3,4,7,8 HxCDF x 0.1 = ’ " 0.06- o1 0.06 o1 0.06
18 0.56 U 1,2,3,6,7,8 HXCDF x 0.1 = 0.086 ot 0.06 ol 0.06
19 0.73 . u 1,2,3,7,8,9 BxCDF b 0.1 = 0.073 o 0.07 ol 0.07
20 0.72 U 2,3,4,6,7,8 HXCDF x 0.1 = © . 0.07° o__0.07 a;_ 0.07
21 0.87 . UJ HXCDF Total . :
22 2.9 J 1,8 1,2,3,%,6,7,8 HpCDF x 0.01 = ) 0.03 oot 0.03 an 0.03
23 1.7 . u 1,2,3,4,7,8,9 HpCDF % 0.01 = 0.017 om 0.02 om 0.02
24 7.0 J HpCDF Total )
25 © 10 U .B ' OCDF x 0.0001 = 0.001 cooot 0.00 o000 0.00
27 2.1 R . TEQ (mammals from WHO-TEF) : :
28 2.4 R - TEQ (aviap from WHO-TEF)
29 2.1 R TEQ (fish from WHO-TEF)
30 14 % moisture :
DATE DATA ENTERED AND VERIFIED
: I - DL raised due to PCDPE Interference
B - DL raised d.u‘ to Blank Contamination
D - pilutien Value
€ - Confirmation Value
E - ‘Eatimatad Most Probable Concentration’ ’ dues to Intaerfereacs, ion ratio out.
REMARXS: Less than guantitation limit.




© - pedd/pcdf form 1

SOLID Calibration Stds (ug/uL) Equivalent bL In Samples (ngr/kg) Equivalent CL in Samples (ng/kg)
TCOD/TCDF _ Others OCDD/OCDF TCDD/TCOF Others DCDD/OCDF TCDD/TCDF Others OCDD/OCDF
No dilution: ] . B
(es1)- 0.50 2.5 5.0 ; DL(CS1) 1.00 S.0 10.0 : CL (CSS5): 339 1996 3992
(css) 1000 2000 '
) o B ds - (O .
Sample wt. = { %M or Lipids (;%3) gxr.rac: Vol ( 20) uL
Extract Dituted : : -
pilution Factor= ( E ; DLL(CST 9,98 49.9 99.8 GL (€S5) 3992 19958 39915
EPA LIMS Samplé #: | LAB ID #:¢
Lab File: (g

PROJECT NO.:
PROJECT - NAME:
DATA REVIEWER: -

Extraction Date: (&%
Analysis Date: i

SAMPLE TYPE: Other
UNITS: ng/kg g - . e .
RESULT cone TEP TEQ - TEF . TEQ TEF TEQ
' . mamoals mammals  birds hirds fish fish .
1 1.8 U 2,3,7,8 TCDD ' x : 1= 1.80 -, 1.80 ;_ 1.80
2 89 J . ° TCDD Total ' _ . . )
3 28 1,2,3,7,8 PeCDD x 1 = 28.00 1 28.00 1.28.00
4 510 J PeCDD Total . .
5 130 1,2,3,4,7,8 HxCDD ox 0.1 = 13.00 oos 6.50 o3 65.00
6 760 -1,2,3,6,7,8 BxCDD , x 0.1 = . . 76.00 an 7.60 oot 7.60
7 380 J 9 1,2,3,7,8,9 HxCDD x 0.1 = 38.00 o) 38.00 oo 3.80
8__ 4100 J ] HxCDD Total -
9 20000 J 'D,'2 1,2,3,4,6,7,8 HpCDD x ' .0.01 = 200.0 oo0:: 20.00 o001 20.00
10 30000 J D HpCDD Total ' L
11 140000 J D,2.9 OCDD B x 0.0001 = 14.00 oooo1 14.00 oqooo1 14.00
12 3.6 c 2,3,7,8 TCDF x 0.1 0.360 i__3.60 gos_0.18
13 67 J TCDF Total ) . )
14 - 17 1,2,3,7,8 PeCDF x 0.05 = 0.850 o1 1.70 oos_0.85
15 T12 2,3,4,7,8 PECDF x 0.5 6.00 7 12.00 o5 6.00
16 580 J PeCDF Total - , : o
'17 93 J 7 1,2,3,4,7,8 HxCDF X 0.1 = 9.30 0.l 9.30 o1 9.30
18 76 : 1,2,3,6,7,8 BxCDF x 0.1 = 7.60 o1 7.600 o1 7.67
T 19 9.0 9] E 1,2,3,7,8,9 HxCDF x 0.1 = 0.900 01 0.90 - o3 0.9
20 55 9 .2;3,4,6,7,8 HXCDF x 0.1 = . 5.50 o2 5.50 o3 5.50
217 3400 J ; HxCDF Total i .
22 3300 J D,8 1,2,3,4,6,7,8 HpCDF x 0.01 = 33.00 oo .33.00 oo, 33.00
23 320 1,2,3,4,7,8,9 HpCDF x 0.01 = 3.200 om  3.20 oo 3.20
24 13000 . J D HpCDF Total . .
- 25 20000 J - D,7 OCDF - . Cox . 0.0001 = 2.000 ooomi__2.00 ogoor_2.00
27 440 J TEQ (mammals from WHO-TEF)
28 200 J TEQ (avian from WHO-TEF)
29 210 J TEQ (fish from WHO-TEF)
30 30 % moisture -
DATE DATA ENTERED AND VERIFIED
I - DL raised du-‘ to PCDPE Interfasrenca
B - DL raised due to Blank Contamination
D - Diluytion Valus ! )
€ - Confirmation Valus . . .
E - 'Estimated Most Probable Concantration', due to Intarference, ion ratio out.
REMARKS: Less than quantitation limit. : :

(=R I JER WY S N RN
(=]

Over instrument calibration range. .
TCDF result less than CRQL, confirmation not reguired. : . . [
Erratic Calibration response. .
Low 1S recovery:

High IS recovery:. .

Analyte missed in PE sample. -

Warning-low recovery in PE sample.

Action-high recovery in PE sample.

Warning-high recovery irn PE sample.

IS ION RATIO OUTSIDE LIMITS

-
-

.




pedd/pecdt form 1

Calibration Stds (ug/ul) Equivaient DL in Samples (ng/kg) . ~

. Equivalant Cl_in Samples (ng/kg)

soLio TCOD/TCDF _Others OCDD/OCDF . TCDD/TCDF Others OCDD/QOCDF - TCDD/TCDF . Others QCDD/OCDF
No dilution: ] R ’ i o
{cs1) 0.50 2.5 5.0 ; DL{CS1) 6.39 32.0 63.9  : CL {CS5): - 2556 12780 25561
(Css) 1000 2000 ' ’ '
Sample wt. = { %M or Lipids = ( Extract Vol  ( 20) uL
_«iract Diuted : : ] . )
Dilution Factor= ( ; DiL{Cs1l 0.00 0.0 0.0 C,L (Cs5) [+ - 0 0
EPA LIMS Sample #: LAB ID &:

PROJECT NO. :
PROJECT NAME:
DATA REVIEWER:

sn Sample ’: '“Eﬂift‘i»g&@

Lab FPile:
Extraction Date: fris:

1
2
3
T4
5
[
7
8

Over instrument calibratien range.
TCDF result lessa than CRQL, confxmation not tequ:.xed
Erratic Calibration response.
Low IS racovery:
High IS recovery:
" Analyte missed in PE sample.
Warning-low recovery in. PE sample.
9 Actjon-high recovery in PE sample.
10 Warning-high recovery in PE sample.
11 IS ION RATID OUTSIDE LIMITS

SAMPLE TYPE: Soil = Waste mﬁrzsh wwuu
UNITS: ng/kg -
RESULT CODE TEF TEQ TEF TEQ TEF TEQ
: . mammals Taammals birds blrds fish fish
1 18000 2,3,7,8 TCDD x 1 = 18000.00 1 18000.00 1 18000.00
2 20000 J TCDD Total : . -
3 7800 ) 1,2,3,7,8 PeCDD x 1 = 7800.00 1 7800.00 1_7800.00
4 7800 J PeCDD Total ) :
5. 31000 1,2,3,4,7,8 BxCDD x 0.1 = 3100.00 @ 1550.00 os 15500.00
3 240 u 1,2,3,6,7,8 B=xCDD | . x 0.1 = 24.00 oo 2.40 om 2.40
7 33000 1,2,3,7,8,9 BxCDD x 0.1 = 3300.00 o1_3300.00 oo 330.00
8 56000 J HxXCDD Total
9 18000 1,2,3,4,6,7,8 HpCDD x 0.01 = 180.0 o001 18.00 o001 18.00
10° 19000 J . HpCDD Total . . .
11 61000 ~ ocpp ) X 0.0001 = 6.10 aooot 6.10 o000 . 6.10
12 6100 c 2,3,7,8 TCDF ) x 0.1 = 610.000 ~ 1 6100.00 gos 305.00
13 31000 J " © TCDF Total . .
14 26000 ' 1,2,3,7,8 PeCDF x 0.05 = 1300.000 a1 2600.00 " qps 1300.00
15 110 2,3,4,7,8 PeCDF x 0.5 = 55.00 1 110.00 05 55.00
16 31000 J L PeCDF Total ) - .
17 30000 1,2,3,4,7,8 HxCDF x 0.1 = 3000.00 s1 3000.00 o1 3000.00
18 88 U 1,2,3,6,7,8 HXCDF x 0.1 = 8.80 at 8.80 ol 8.80
19 33 U 1,2,3,7,8,9 HxCDF x 0.1 3.300 o1 3.30 o1 3.30
10 - 47000 2,3,4,6,7,8 HxCDF X 0.1 = 4700.00 o1 4700.00 01 4700.00
21 66000 J HXCDF Total : ’ . o
22 46000 - 1,2,3,4,6,7,8 HpCDF x 0.01 = 460.00 om 460.00° om; 460.00
23 110 o 1,2,3,4,7,8,9 HpCDF . X 0.01 = 1.100 aom 1.10 . om 1.10
24 495000 J HpCDF Total ’ ] .
25 38000 OCDF x 0.0001 = 3.800 o000t 3.80 o.0001 3.80
27 NA | TEQ (mammals from WHO-TEF) : :
28 NA TEQ {avian from WHO-TEF)
29 NA \ TEQ (fish from WHO-TEF)
30 0 % moisture
' DATE DATA ENTERED AND VERIFPIED
S — I ~ DL raised due to PCDPE Interference
B - DL raised dus to Blank Contamination -
. . D - Dilution value
3 € - Confirmation Value
. E - ‘Bstimated Most Probahle Concentration®, due to Inl:lttnrnnc- ion ratio out.
. REMARKS: Less than quantitation limit.




pedd/pcdf form 1

Callbratlon Stds .(ugJuL)

Equivalent bL in Samplas (ng/kg)

Eguivalent CL in Samplas (ngkg) -

SoLib J . _TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others QCDD/OCDF
No dilutlon: ’ :
(cs1) 0.50 2.5 . 5.0 ; DL{CS1) 1.00 ~10.0  : CL (CS5): 400 1999 3999
(CS5) 200 1000 2000 '
Sample wt. = %M or Lipids = (@) Extract Vol ( 20) uL
Extract Diluted : N : . - . _
Dilution Factors | %ﬁ'ﬂfr‘“ ) ; DL(CSL o. 0.0 L (CS5) 0 0 0
!::__J_ml'.
EPA LIMS Sample ¥: |9094%E LAB ID #: 55
PROJECT KO.: Lab Pile: BETANESTRTE]
PROJECT NAME Extraction Date:j ;
DATA REVIEWER: Analysis Date:E53
SAMPLE TYPE: ) Other I
UNITS: ng/kg - .
RESULT CopE /TEF TEQ TEF TEQ - TEF TEGQ
) marzual s mammals birds birds fish fish
1 0.94 U 2,3,7,8 TCDD x 1 = 0.94 1 0.94 " ;. 0.94
2 0.94 uJ TCDD Total )
3 0.59 U. 1,2,3,7,8 PeCDD x 1 = 0.59 1 0.59 1 0.59
4 0.59 uJ PeCDD Total
5 1.6 u 1,2,3,4,7,8 HxCDD x 0.1 = 0.16 oo 0.08 - os 0.80
6 . 1.6 \¢f 1,2,3,6,7,8 HxCDD x 0.1 = 10116 oo 0.02 om 0.02
7 1.6 U 1,2,3,7,8,9 HxCDD x 0.1 = 0.16 "aa  0.16 om 0.02 .
8 1.6 U HXCDD Total I
9 5.6 ~1,2,3,4,6,7,8 HpCDD ‘x 0.01 = 0.1 oom__0.01 oaom_0.01
10 5.6 J HpCDD Total
11 43 oCDD - x 0.0001 = 0.00 opom__ 0.00 ooomt_ 0.00
12 0°.26 U 2,3,7,8 TCDF x 0.1 = 0.026 1 0.26 oes 0.01
13 0.26 uJI TCDF Total
14 0.34 U . 1,2/3,7,8 PeCDF T x 0.05 = 0.017 o1 0.03 o005 0.02
15 0.29 U, 2,3,4,7,8 PeCDF- x 0.5 = 0.15 1 0.29 .os 0.15
i6 0.31 uJ PeCDF Total ’
17 0.52 U 1,2,3,4,7,8 HXCDF x 0.1 = 0.05 a1 0.05 o1 0.0S
18 0.39 U 1,2,3,6,7,8 HxCDF x 0.1 = 0.04 ar_ 0.04 o1 0.04
19 . 0.40 U 1,2,3,7,8,9 HxCDF x 0.1 0.040 on  0.04 o1 0.04
20 0.43 U 2,3,4,6,7,8 HxXCDF x 0.1 = 0.04 oa  0.04 a1 0.04
21 0.43 -UJ HxCDF Total R
22 0.99 U 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.01 .om 0.01 om 0.01
23 1.0 U 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.010 oot 0.01 om 0.01
24 1.2 J HpCDF Total . .
25 4.5 J - OCDF x 0.0001 = 0.000 ooom  0.00 poom 0.00
27 NA TEQ (mammals from WHO—'I‘EF)
28 NA TEQ (avian from WHO-TEF)
29 NA TEQ (fish from WHO-TEF)
30 0 % moisture
DATE DATA ENTERED AND VERIFIED
' I - DL raised due to PCDPE Interferenca -*
B - DL raised due to Blank Contamination
* D - Dllution Valus
) C - Confirmation Value ) .
. o . E - ’Estimated Most Probable Cuncnntrnblm'. due to Intarfarence, ion ratio out,
" REMARKS: ‘Less than quantitation limit. .

@O D WN R

9

Over instrument calibration range.

TCDF result less than CRQL, confirmation nnt required.

Erratic Calibration response.

Low IS recovery:

High IS recovery:

Analjte missed in PE sample.
Warning-low recovery in PE sample.

.Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.
11 15 ION RATIO OUTSIDE LINITS




pedd/pedf form 1

: SoLD l Calibration Stds (ug/ul) Equivalent OL in Sa}nplas {ng/kg) Equivalent CL In Samplas (ng/kg)-
TCDD/TCDF _Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF

No dilution: ; . - .

. (cs1) | ¢.50 2.5 5.0 ; DL{(CSL)= Q.01 ~ Q.0 0.1 : CL (C85): . To19 18

‘ {CS5) ' . 200 1000 2000

l ) Sa‘mple wt. = ( 2 = %M or Lipids- = (;3?- A5 } Extract vol { 20) uL
Zxtract Diluted : ) . ) )
Dilution Factors { Za ; DL(CS1)= 0.00 0.0 ' 0.0 oL (Css) o o. 0

LAB ID #: ERRCR e a0y,
Lab File: ZEEHEUEIGRY]
Bxtraction Date:

EPA LIMS Sample #:
PROJECT NO.:
PROJECT NAME:

Ty

i Fh & = rr - =
] DATA REVIEWER: ’ _ T HpmgE: s o ey i ORY .0 Analysis Date: EEaisifs }
| SAMPLE TYFE: Soil Waste Pish - - Water x other ShpnEmaEd
. UNITS: ng/L - .
— RESULT CODE ’ . . TEF TEQ _TEF TEQ TEF TEQ
\ . . . : mammals  mammals birds birds fish fish
' 1. 0.0035 . U . 2,3,7,8 TCDD o x 1 = - 0.00 1___0.00 1__0.00
2_0.0035° uJg TCDD Total . :
3 -0.0060 U © " 1,2,3,7,8 PeCDD C x - 1 = - 0.0 i 0.0 1 0.01
\ 4 0.0060 ug - PeCDD Total . ' ' :
5 0.0068 u 1,2,3,4,7,8 HxCDD o x 0.1 = 0.00 oos 0.00 o5 0.00
§ 0.012 u E 1,2,3,6,7,8 HxCDD ) . x 0.1 = 0.0 ooy - 0.000 ‘oo 0.00
o 7  0.012 J 1 1,2,3,7,8,9 HxCDD x 0.1 = 0.0 o1 0.00 o 0.00
8 0.039 J HxCDD Total ' . .
9  0.50 . ’ 1,2,3,4,6,7,8 HpCDD : X 0.01. = 0.0 oo 0.00 oonr_0.00
- 10 0.79 J. HpCDD Total :
11 3.8 : ocoD’ - o _ x . 0.0001 = 0.00038" doon 0.00 owor_0.00
- 12 0.0038 ° U 2,3,7,8 TCDF ' ' x 0.1 = 0.000 1 0.00 oo 0,00
13. 0.0038 . uJ TCDF Total ° i . L
14 0.0088 U 1,2,3,7,8 PeCDF x 0.05 = 0.000 o1 0.001 oa 0.00
15 0.0071 U 2,3,4,7,8 PeCDF x 0.5 = . 0.00 1 0.01 o5 0.0
16 0.0078 . uJ PeCDF Total ’
17 _ 0.0035 U - 1,2,3,4,7,8 HXCDF x 0.1 = 0.00 o1 0.00 or 0.00
18 0.0044 u 1,2,3,6,7,8 HxCDF x 0.1 = 0.00 o1 0.000- a3 0.00
"19  0.0055° u 1,2,3,7,8,9 HxCDF x 0.1 = 0.00 o1 0.001 gy 0.00
20 0.0058 ] 2,3,4,6,7,8. HEXCDF x 0.1 = . '0.00 o1. 0.00 o 0.00
21 0.054 J HXCDF Total : ’
. - 22__0.079 ' 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.0 ooi_ 0.001, oo 0.00
23 0.011 U 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.00. o4 0.0001 oo 0.00
24 0.25 J ) HpCDF Total - '
.25 0.35 OCDF : ) x. 0.0001 = 0.000 oo 0.00004 ogom 0.00
.27 0.025 g TEQ (mammals from WHO-TEF) :
- 28 0.027 . J TEQ (avian from WHO-TEF)
.29  0.021 J TEQ (fish from WHO-TEF)
- DATE DATA ENTERED AND VERIPIED ' :
- DL raised due to PCDPE Interfsrenca

I
B - DL raised due to Blank Contamination
D - Dilution Value .
: € - Confirmation Value
E - 'Estimated Host Probable Concentration', due te 'Inr.-r!e.rnncu, ion ratio out.
Less than guantitation limit’.-
- Over instrument calibration range. . : .
TCDF result less than CRQL, confirmation not reguired.
Erratic Calibration response.
Low IS recovery:
High IS recovery:
Analyte missed in PE sample.
. Warning-low recovery in PE sample,
. Action-high recovery in PE sample.
‘ : 10 Warning-high recovery in PE sample.

¥ Vo
. i
CRUOWEAWN R

11 IS ION RATIO QUTSIDE LIMITS




pedd/pedf form 1

Equivalent DL in Samples (ng/kg)

SOLID Calibration Stds {ug/uL}) Equivalent CL in Samplas (ng/kg)
TCDD/TCDF Others OCDD/CCDF TCDD/TCOF Others OCDD/OCDF TCDD/TCDF Others  OCDD/OCDF

No dilution; ' . o .

{Cs1) 0.50 . 2.5 §.0 ; DL{CS1)= 0.01 0.9 0.1 1 CL (€S5): . 4 20 40

{CS5) - 200 1000 2000 X

Sample wt. = ( %M or Lipids = ( = ‘?jr ) Extract Vol { 20) ut

|Extract Diluted : : ' ) ) )
Dilution Pactoxr= ( + DL(CS1)= 0.00 0.0 0.0 ¢,L {CSs5) 0 0 4]
EPA' LIMS Sample #: {90 LAB ID #

PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

Extraction Date:!
Analysis Date:

SAMPLE TYPE: X Other
UNITS: ng/L . .
RESULT coDe TEF TEQ TEF TEQ TEF TEQ
' ) . mammals mamials  birds birds fish fish
1 0.0058 U ©2,3,7,8 TCDD . x 1= 0.01 1 0.01 1 0.01
2 0.0058 UJ TCDD Total ) :
3 °0.0071 U 1,2,3,7,8 PeCDD . x 1 = 0.0 1 0.01 1 0.01
4 0.0071 uJ PeCDD Total
5 0.0060 u 1,2,3,4,7,8 HxCDD Tx 0.1 = 0.00 o0s 0.00 s 0.00
6. 0.023 U E 1,2,3,6,7,8 HxCDD x 0.1 = 0.0 om 0.00 oo 0.00.
7 0.026 U E 1,2,3,7,8,9 HxCDD x 0.1 = 0.0 a1 0.00 oo 0.00
8 0.12 J HXCDD Total . : i
9 ., 1.2 - 1,2,3,4,6,7,8 HpCDD x 0.01 = 0.0 o001 0.00 -pom_ 0.00
10 1.9 J HpCDD Total ) i .
11 . 8.8 oCDD ' x 0.0001 = 0.00088 omwoi 0.00 qoom  0.00
12 0.0049 ‘U 2,3,7,8 TCDF . x 0.1 0.000 i 0.00 gos 0.00
13_ 0.0049 uJ TCDF Total '
14 0.0073 u 1,2,3,7,8 PeCDF ‘x 0.05 = 0.000 o1 0.00 oos 0.00
15 0.0057 u 2,3,4,7,8 PeCDF cx 0.5 = 0.00 1 0.01 os 0.00
16 0.023 - J PeCDF Total ) .
17 0.0059 u 1,2,3,4,7,8 HxCDF x 0.1 = 0.00 o1 0.00 o1 0.00
18 0.0052 U 1,2,3,6,7,8 HxCDF x 0.1 0.00 a1 0.00 o3 0.0
-19- 0.0065 - U 1,2,3,7,8,9 HXCDF x 0.1 0.00 0.1 0.00 o1 0.t
20 0.0068 - u 2,3,4,6,7,8 HXCDF x 0.1 = 0.00 o3 . 0.00 o1 0.00
21 0.13 J HXCDF Total ]
22~ 0.19 1,2,3,4,6,7,8 HpCDF x 0.01. = 0.0 o001 .0.00 - 00y 0.00
23 0.012 U E 1,2,3,4,7,8,9 HpCDP x 0.01 = 0.00 om 0.00 ooy 0.00
24 0.49 J "HpCDF Total
25 . 0.72 OCDF - ) x 0.0001 = © 0.000 owet  0.00 opooqr 0-00
- 27 0.040 J TEQ (mammals from WHO-TEF) ) )
28 0.034 . Jd TEQ (avian from WHO-TEF) .
29 0.026 J TEQ (fish from WHO-TEF) !
' DATE DA’I‘A ENTERED AND VBRIFIED '
I - DL ralsed due. to PCDPE Interference
B - DL raised due to Blank Contamination
D - Dilution Value .
. C - Confirmation Valus *
N E - ‘'Estimated Moat Probablae Concentration®, dus to Intn—tur-m:-,_ ion ratio out.
REMARKS : Less than guantitation limit.

Over instrument calibration range.

TCDF result less than CRQL, confnmar.xon not required.
Erratic Calibration response.

Low IS recovery:

High IS recavery:

Analyte missed in PE sample.

Warning-low recovery in PE sample.

Action-high recovery in PE sample.

.10 Warning-high recovery in PE sampla.

11 IS ION RATIO OUTSIDE’ LIMITS

coNouALNE "




pedd/pedf form 1

g ' soLID

Egquivaient CL in Samples {ng/kg)

Calibration Stds {(ug/uL) Equivalent DL in Samples (ng/kg)
TCDD/TCDF _Others OCDD/OCDF TCDD/TCDF _Others OCDD/OCDF TCDO/TCDF ___ Others  OCDD/OCDF
Na dilution: B j - =
(cs1) 0.50 2.5 5.0 ; DL(CS1)= 0.01 0.0 0.1 : CL (CSS5): ¢ 19 19
‘ 1. . es®) 200 1000 2000
sample wt. = ZmL) %M or Lipids =B Extract Vol  ( 20) uL
Extract Diluted : —_ . .
7' Dilution Factor= ( £ ; DL{CS1)= 0.00 0.0 0.0 c,L (CS5) [ S0 [}
‘ EPA LIMS Sample #: | = . LAB ID #: 3%
PROJECT NO. : SRR ””“% Lab File:

PROJECT NAME:
l DATA REVIEWER:

" Extraction Date: 5
Analysis Date: baes

SAMPLE TYPE: Soil ¥ ?atei X Other.
- UNITS: ng/L . .
: RESULT cone TEP TEQ TEF TEQ TEF TEQ
( . . manmals. mamals * birds -birds fish fish
- -1 0.0081 U 2,3,7,8 TCDD x 1 = -0.01 - g 0.01 - 0.01
2 0.0081 UJ TCDD Total ’
— 3. .0.0074 u 1,2,3,7,8 PeCDD - % 1 = 0.0 i 0.91 1 0.01
‘ 4 0.034 UJ - = PeCDD Total .
5 0.041 U .E 1,2,3,4,7,8 HXCDD x 0.1 = 0.00 o5 - 0.00 o3 0.02
6 0.30 - " 1,2,3,6,7,8 BXCDD x - 0.1 0.0 oot 0.00 oo 0.00
7 0.12 : 1,2,3,7,8,9 HxCDD x 0.1 = 0.0 o1 0.01 am 0.00
8 1.1 . J HxCDD Total :
] ‘9 7.1 1,2,3,4,6,7,8 HpCDD x 0.01 = 0.1 oor__0.01 oom_0.01
10 11 J HpCDD Total ' -
_ S 11 48 J 2 OoCcDD’ x 0.0001 = 0.0048 oooor . 0.00 omor_0.00
12 0.0073 U 2,3,7,8 TCDF x 0.1 = 0.001 1 0.01 oes 0.00
13 0.013 UJ TCDF Total
- "14 _0.0083 .U 1,2,3,7,8 PeCDF x 0.05 = 0.000 o1 0.00 oqos 0.00
"15_0.0063 5 2,3,4,7,8 PeCDF x 0.5 = 0.00 i_ 0.01 os_0.00
16 ~  0.18 J PeCDF Total o ) . _
) 17 0.034 J 1 1,2,3,4,7,8 HxCDF x 0.1 = 0.00 o1 0.00 o1 0.00
~ 18 . 0.040 ° J i 1,2,3,6,7,8 HxCDF x 0.1 = 0.00. o3 0.00 o1 0.00
’ 19 0.013 RE 1,2,3,7,8,9 HXCDF x 0.1 0.00 o1 0.00 oy 0.00
20 0.030 J 1- 2,3,4,6,7,8 HxCDF x 0.1 = 0.00 e 0.00 o5 0.00
21 1.0 J HxCDF Total . )
L. 22 1.1 1,2,3,4,6,7,8 HpCDF x 0.01 ‘= 0.0 om 0.0l op 0.01
’ 23 - 0.094 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.00 om__ 0.00 ou_0.00
24 3.2 J HpCDF Total : : .
25 4.4 OCDF x 0.0001 = 0.000 oooct 0.00 pooms 0.00
L 27 0.17 J TEQ (mammals from WHO-TEF)
28 0,083 o J TEQ (avian from WHO-TEF) .
) 29 o0.080 J TEQ (fish from WHO-TEF)
lr DATE DATA ENTERED AND VERIFIED
- - I - DL raised due to PCDPE Interferaence
B - DL raised due to Blank Contamination ) B
L D - Dilutian Value
\- € - confirmation Value . L
- E - ‘Estimated Most Probable Concentration', due to Interference, lon ratie out.,
REMARKS: Less than quantitation limit.

Over instrument calibration range.

Erratic Calibration xesponse.

‘Low IS recovery:

High IS recovery:

Analyte missed in PE sample.
Warning-low recovery in PE sample.
Acticn-high recovery in PE sample.
10 Warning-high recovery in PE sample.
11 IS ION RATIO OUTSIDE LIMITS

O H NV A LN

- TCDF result less than CRQL, conhmat:.on not requz.rad




pcdd/pedf form 1

soLID Calibration Stds (ug/ul) - Equivatent DL In Sampies (ng/kg)- Equivatent CL In Samples (ng/kg)
. TCDD/TCDF Others OCDO/QOCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF:
No dilution: I ' ] -
‘(cs1) 0.50 2.5 5.0 ; DL(CSl)= 0.01 '0.0 0.1 : CL (CS5)s "4 ) 19 38
{CS5) 200 1000 2000
Sample wt. = &M or L.\pxda = (%ﬂ‘@) Extract Vol { 20) uL
Extract Diluted : ; . '
Dilution Pactor= ( j ; .DiL(CS1l)= 0.00 8.0 0.0 C;L {C55) 0 0 0
EPA LIMS Semple ¥: [3091 LAB ID #:
" PROJECT NO.: Lab File: g

PROJECT NAME:
° DATA REVIEWER:

Extraction Date:

Analysis Date:

Over instrument calibration range.

TCDF result less than CRQL, confirmation not required.
Exratic Calibration response.

Low IS recovery:

High IS recovery:

Analyte missed in PE sample.
Warning-low recovery in PE sample.
9 Action-high recovery in PE sample.
10 Warning-high recovery in PE sample.
11 IS ION RATIO OUTSIDE LIMITS

@ AN A W N

SAMPLE TYPE: X Other W
UNITS: =ng/L * _ T
RESULT CODE TEF TEQ TEF TEQ TEF TEQ
_ _ mammals mammals  birds birds . fish fish
1 0.0071 U 2,3,7,8 TCDD . x 1 = 0.01 1 0.01 1 0.01
2 0.0071 UJ TCDD Total o ’
3 0.0052 U 1,2,3,7,8 PeCDD - x 1 = 0.0 0.01. 1 0.01
4 0.0052 uJ PeCDD Total ' - }
5 0.0075 u 1,2,3,4,7,8 HxCDD x 0.1 = 0.00 oo 0.00 os 0.00
6 0.0075 U . 1,2,3,6,7,8 HXCDD x 0.1 = 0.0 omm 0.00 om 0.00
7 0.0074 U 1,2,3,7,8,% HxCDD x 0.1 = 0.0 at. 0.00 o1 0.00
"8_0.0076 __ UJ HxCDD Total _ _
.9 0.14 1,2,3,4,6,7,8 HpCDD . ' x 0.01 = 0.0. 0000 0.00 oo 0.00
10 0.20 i HpCDD Total :
11 1.3 ocop . ' x 0001 0.00013 ooor__ 0.00 ooos_ 0.00
12 0.0059 U 2,3,7,8 TCDF t x 0.1 0.001 1 0.01 oqos_-0.00
13 0.0059 UJ TCDF Total :
14 0.0043 U ' 1,2,3,7,8 PeCDF x 0.05 = 0.000 0.1 0.00 qos 0.00
15 0.0033 U 2,3,4,7,8 PeCDF X 0.5 = 0.00 - 0.00 os 0.00
16 * 0.0037 uJ PeCDF Total i :
17 0.0033 U 1,2,3,4,7,8 HxXCDF x 0.1 = 0.00 ol 0.00 ot 0.00
18 0.0031 u 1,2,3,6,7,8 HxCDF x 0.1 = 0.00 o1 0.00 o1  0.07
19 0.0038 u 1,2,3,7,8,9 HxCDF x 0.1 0.00 a1~ 0.00 pa 0.0u
.20 0.0037 ‘U 2,3,4,6,7,8 HxCDF x 0.1 = 0.00 ol 0.00 ot 0.00
21 0.0034 UJ HxCDF Total
_' 22 0.019 J 1 1,2,3,4,6,7,8 HpCDF X 0.01 = 0.0 oo 0.00 omm 0.00
23 0.0049 U 1,2,3,4,7,8,,9 HpCDF x 0.01 = 0.00 om 0.00 amm_0.00
24 '0.020 J HpCDF Total
25 0.13 OCDF ) : x 0001 = 0.000 ooocr.  0.00 oo 0.00
27  0.020- J TEQ (mammals from WHO-TEF) :
28 - 0.025 J. TEQ (avian from WHO-TEF)
29 0.020 J TEQ (fish from WHO-TEF)
‘DATE DATA ENTERED AND VERIFIED
' INTERNAL QUALTFIERS: :
. I - DL ralsed dus to PCDPE Interfersnce
B ~ DL raised due to Blank Contamination
D - Dilution Value
€ - Confirmation Value . . . .
E - 'Estimated Most Probable Concentration', due to Interforence, ian ratic out.
REMARKS: Less than quantitation limit. R ’

— ]




[

pedd/pedE Eafm )

PROJECT NAME:
DATA REVIEWER:

SouD Calibration Slds (ug/ul) . Equivalent DL In Samples (ng/kg) Equivalent CL in Sampies (ng/kg)
TCDD/TCDF Others OCDD/QCDF TCDD/TCDF Others OCDD/QCDF TCDD/TCDF Others OCDD/OCDF
No dilutlon: ) o : :
(cs1) 0.50 S 2.5 5.0 ; DL(CS1)= 3.23 16.1. 2.3 :CL (css): 1290 6452 12903
(Css) 1000 2000
Sample wt. = { =3 %M or ‘Lipids = (B2 _O??g) Extract Vol (. 20) uL . .
Extract Qluted : . \
Eilution Factor= { : i DLICS1)= 3.2 is.:L 32.3 C,L. (CS5) 1290 6452 12903
EPA.LIMS Sample ¥: [: EPA Sample §: E’@ﬁ?smﬁﬁ LAB ID #:§
_ PROJECT NO.: 7 M;;F,m Lab Pile:

'""""_ S Extraction Date: i
. Analysi_s pace [T

SAMPLE TYPE: Soil Other
UNITS: ng/ka = T :
RESULT CODE TEF EQ TEF TEQ TEF  TEQ
- ‘ mammals mammals birds birds fish  fish
1 2.1 J .1 2,3,7,8 TCDD . x 1 = 2,10 4 2.100 . 2.10
2 41 J TCDD Total | . ' .
3 32 . 1,2,3,7,8 PeCDD . . x 1 = 32.0 1 32.00 "1 32.00
‘4 170 J "PeCDD Total .
.5 60 1,2,3,4,7,8 HxCDD . ) x 0.1 = . ) 6.00 oos 3.00 os 30.00.
A 330 1,2,3,6,7,8 HxCDD Tox- 0.1 = ' 33.0 om 3.30 oot 3.30
7 110 1,2,3,7,8,9 HxCDD ’ x 0.1 = C 11.0 o1 11.00 om 1.10
8 1200 J HxCDD Total: _ : ' ' :
9 - 3800 1,2,3,4,6,7,8 HpCDD : x 0.01 = 38.0 oaom 3.80 -oom 3.80
10 6200 J .HpCDD Total . : .
11 23000 J 2 OCDD : x 0.0001 = 2.3 oooorr 2.30 opom 2.30
12 3.3 U c 2,3,7,8 TCDF : . x 0.1 = 0.330 1 3.30  o0s 0.17
13 56 . J TCDF Total - c :
14 17 1,2,3,7,8 PeCDF : x : 0.05 = 0.850 o1 1.70 ogs_0.85
15 - 14 J i1 2,3,4,7,8 PeCDF x 0.5 = 7.00 1 14.00 os: 7.00
16 600 J PeCDF Total i :
17 61 U I 1,2,3,4,7 8 HxCDF x 0.1 = 6.10 0.1 6.10 op 6.10
18 39 1,2,3,6,7,8 HXCDF x 0.1 = 3.90 0.1 3.90 o1 3.90
19 4.7 J 1 1,2,3,7,8,9 HxCDF x 0.1 0.47 0.1 0.47_ on1  0.47
' 20 31 2,3,4,6,7,8 HXCDF x 0.1 = 3.10 ol 3.10 a1 3.10
21 1400 J HXCDF Total ) . '
22 840 1,-2,3,4,6,7,3 HpCDF x 0.01 = . B.4 am- B8.40 L) 8.40°
23 72 1,2,3,4,7.8,9 HpCDF x 0.01 = 0.72 om 0.72 aom 0.72 |
24 3300 - J . HPCDF Total ' ' ' |
25__ 3900 - OCDF S x 0.0001 = 0.390 oot - 0-39 ooom_ 0.39
27 156 J TEQ (mammals from WHO-TEF) ' ' : '
28 100 J TEQ (avian from WHO-TEF)
29 106 J TEQ {(fish from WHO-TEF) .
$ Lipids )
DATE DATA ENTERED AND VERIPIED '
INTERNAL_QUALIFIERS:
I - DL ralsed due to PCDPE Interferonce’ :
B ~ DL raised dus to Blank Contamination
D - pliution Value
€ - Conf{rmation Valus . .
. . ° E - 'Eatimated Most Probable C 1 ion‘, due to Intert , lon ratio cut.
REMARKS: Lesu than quantitation limit.

.
t

1

2 oOver ingtrument calibration range.

3 TCDF result less than CRQL, confirmation not required.

4 Erratic ‘Calibration response. . .

5 Low IS recovery:

6 High IS recovery:

7 Analyte missed in PE sample

8 wWarning-low recovery in PE sample.

9 Action-high recovery in PE sample.

10 warning-high recovery in PE sample. .
11 IS ION RATIO OUTSIDE LIMITS ’ : . J




pedd/pedE form 1

Equivalent CL in Samples (ng/kg)

" SOLID I ~Callbration Sids ( (ug/ul) Equivalent DL in Samples (ng/kg)
TCDD/TCDF _ Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCOD/TCOF Cthars OCDD/CCDF
No dilutlon:
(cs1) 0.50 - 2.5 5.0 ; DL(CS1)= 1.96 | 9.8 19.6 : CL {CS5): 784 '_3922' 7843
(CS5) 200 1000 2000
. : o = ’ sreprm )
Sample wt. = { mg) M or x.xpxds = (ngﬁf Extract Vol { 20) ulL
20 S B
Extract Diluted : :
Dilution Factor= ( ) ; DL(CS= 1.96 9.8 19.6 oL (cs5)  7a4 3922 7843

EPA LIMS Sample §:
PROJECT NO.
PROJECT NAME:

v(_ T

EPA Samp e ¥: 'i’-"ﬁﬁ-

1

2 oOver instrument calibration range.

3 TCDF result less than CRQL, confirmation not required
4 Erratxc Calibraticn response. .
S Low IS recovery:

6 High IS rTecovery: .

7 Analyte missed in PE sample:

8 Warning-low recovery in FE sample.

9 Action-high recovery in PE sample.

10 Waxning-high' recovery in PR sample.

11 IS ION RATIO OUTSIDE LIMITS

DATA REVIEWER: ) Analysis pate: ﬁwﬁg&gﬂ
SAMPLE TYPE: Soil Other Tk
UNITS: ng/xg .
RESULT cope TEF ° TEQ TEF TEQ TEF TEQ
) mammals mamrals birds birds fish fish
! 0.26 v E 2,3,7,8 TCDD _ x ' 1 = 0.26 1 0.26 i D0.26
.2 0.26 " UJ _ TCDD Total ’ '
3 3.7 U . B 1,2,3,7,8 PeCDD x 1 = 3.7 1 3.70. 4 -3.70
4 14 J PeCDD Total ',
5 12 - 1,2,3,4,7,8 BxCDD x 0.1 = 1.20 oas - 0.60 os 6.00
6 58 1,2,3,6,7,8 HxCDD _ X 0.1 5.8 o0l 0.58 om 0.58
7 19 1,2,3,7,8,9 HxCDD x 0.1 = 1.9 o1 1.90 gm 0.19
8 250 J HXCDD ‘Total- ' .
9 1400 1,2,3,4,6,7,8 HpCDD x 0.01 = 14.0 oom 1.40 oom 1.40
10 2200 I HpCDD Total _ i
11 . 11000 J 2 ocpp . . x 0.0001 = 1.1 ooooi__ 1.10 opor_1.10
12 1.2 - U c 2,3,7,8 TCDF x 0.1 = 0.120 1 1.20 oo0s_0.06
13, 1.2 . J TCDF Total : :
14 1.9 U B 1,2,3,7,8 PeCDF x 0.05 = 0.095 a1 0.19 gos 0.10
15 1.2 g 1 2,3,4,7,8 PeCDF x 0.5 = 0.60". ;. 1.20 o3 0.60
16 56 J . PeCDF Total )
17 16 U I '1,2,3,4,7,8 HxCDF x 0.1 = 1.60 o1 1.60 o1 1.60
18 6.9 J 1 1,2,3,6,7,8 HXCDF x 6.1 = 0.69 o1 0.69 o3 0.69
19 0.61 J 1 1,2,3,7,8,9 HXCDF x © 0.1 = "0.06 a1 0.06 o3 0.0€
20 3.5 U B 2,3,4,6,7,8 HXCDF x . 0.1 = 0.35 a1 0.35 o3 0.35
21 550 J HxCDF Total -
22 310 1,2,3,4,6,7,8 HpCDF x 0.01 = 3.1 om 3.10 om 3.10
23 27 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.27 oa__0.27 oa_0.27
24 1200 v J HpCDF Total )
25 1700 OCDF x 0.0001 = 0.170 ooom_ D0.17 ooom 0.17-
27, 35 J . TEQ {(marmals from WHO-TEF) ' :
28 18 J TEQ (avian from WHO-TEF)
29 20 J TEQ (flsh from WHO-TEF)
% Lipids
. DATE DATA ENTERED AND VERIFIED
- INTERNAL_QUALTETERS:
Il- DL raised due to PCDPE Interfersnce
B - DL raised due to Blank Contamination
D - Dilution value ;|
¢ - Confirmation anun
£ - 'Entimated Most Probable Concentration’, due to Intarfersnce, ion ratio ‘out.
REMARKS: Less than quantitation limit.




podd/pedf form 1

Equivalant CL in Samples (g/kg)

soub Calibration Stds (ug/uL) . Equivalent DL in Samples (ng/kg)
. _TCDD/TCDF Others OCDD/QCDF TCDD/TCDF Others OCDD/OCDF TCDOD/TCDF _ Others OCDO/OCDE
No dliution: o ’ : .
{Cs1) 0.50 . 2.5 .s5.0;DL(CcSl)= 3.91 19.6  39.1 : CL (CS5): 1565 7827 15653
(CS5) 200 1000 2000
- Sample wt. = ( ; %ln or Lipids = (g.zmg) Extract vol* { 20) uL
Extract Diluted : __— . . -
Dilution Factor= ( ﬁ"@;ﬁ%) ; DL(CS1)= 19.57 97.8 195.7 CL (cS5) 7827 35133 78266
: W;‘ i b 3. -8 .
'EPA LIMS Sample #: . LAB ID $:§
PROJECT NO.: _Lab File: %

PROJECT NAME:
DATA REVIEWER:

= | pxtraction Date: g

. Analysis Date: ‘,

Over instrument calibration range. X

TCDF result less than CRQL, confirmation not required,
Erratic Calibration response.

Low IS recovery:

High IS recovery:

Analyte missed in PE sample:

Warning-low recovery in PE sample.

9 Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.

11 IS ION RATIO QUTSIDE LIMITS

b3
2
3
4
s
6
7
8

SAMPLE TYPE: Other
UNITS: ng/kg : -
RESULT CODE TEF TEQ - TEF -TEQ TJEF TEQ
. mammals mameals . birds birds fish fish
1 5.4 . 2,3,7,8 TCDD x 1 = 5.40 1 5.40 1 5.40
2 79 J D TCDD Total
3 100 ' 1,2,3,7,8 PeCDD x 1 = 100.0 1100.00 1200.00°
4 380 J D - PeCDD Total . i
5 180 1,2,3,4,7,8 HxCDD x 0.1 = 18.00 oes 9.00 os 90.00
6 1200 1,2,3,6,7,8 HXCDD X 0.1 120.0 oo 12.00 ou_ 12.00
7 390 1,2,3,7,8,9 HxCDD. x 0.1 = 39.0 o1_39.00 om_ 3.90
8 3400 J HxCDD Total j .
"9 14000 D 1,2,3,4,6,7,8 HpCDD x 0.01 = 140.0 oo 14.00 oom 14.00
10 22000 J D HpCDD Total.
11 87000 - D OCDD ' x 0.0001 = 8.7 ooot B8.70 oot 8.70
12 11 U E 2,3,7,8 TCDF x 0.1 ' .1.100 1_11.00 oes 0.55
13 130 J D TCDF Total o
14 52 1,2,3,7,8 PeCDF x 0.05 = 2.600 o1 5.20 oos. 2.60
15 38 . - 2,3,4,7,8 PeCDF ‘x 0.5 = 19.00 "1 38.00 os 19.00
16 1300 /g D PeCDF Total - ! .
17 320 U I '1,2,3,4,7,8 HxCDF x 0.1 = 32.00 a1 32.00 o1 32.00
18 140 1,2,3,6,7,8 HXCDF x 0.1 = 14.00 o1 14.00 o3 14.00
19 13 J - 1 1,2,3,7,8,9 HxCDF x 0.1 = 1.30 o 1.30 o1 1.30

- 20 90 2,3,4,6.7,8 HXCDF X 0.1 = 9.00 o1 9.00 a1 9.00
21 5700 J D HxCDF. Total :

. 22 4800 1,2,3,4,6,7,8 HpCDF x 0.01 = 48.0  om 48.00 - cor "48.00
23. 440 . 1,2,3,4,7,8,9 HpCDF x 0.01. = 4.40 om  4.40 om 4.40
24 15000 J D HpCDF Total ' - . .
25 20000 D OCDF x 0.0001 = 2.000 oom  2.00 aooo;  2.00

.27 560 J TEQ (mammals from WHO-TEF)
28 "~ 350 J TEQ (avian from WHO-TEF)
29 370 J _ TEQ (fish from WHO-TEF) -
' % Lipids |ireciaiot
L. DATE DATA ENTERED AND VERIFIED ) . :
INTERNAL CUALIFIERS: )
. I ~ DL raissd due to PCDPE I.ntn‘riurnncn .
B - DL ralaed due to Blank Contamination
D - Dilution Value
C - Confirmation Value ) .
E - 'Estimated Most lenbnhll'Conconr,rnHon'. due to Interfsrence, iomn ratio out.
Less than .quantitatian Iimit.




pcdd/pcdf form 1.

soLD _ Calibration Sids (ug/ul) Equivalant DL in Samples (ng/kg) Equivalent CL in Samples (ng/kg)
- TCDD/TCDF _Others OCDD/OCDF TCDD/TCOF Others OCDD/OCDF TCDD/TCDF __ Others - OCDD/OCDF

No dilution: . : . ’ . . .

* (cs1) 0.50 2.5 5.0 ; DLICS1)= 1.93 9.6 '19.3  : ch (cSS)+ 770 3851 17702

{CsS) 200 1000 2000 ' )
Sample wt. = ( : 3 %M or Lipida = Extract Vol { 20) uL

|Extract Diluted : o
Dilution Pactors ( Fhate ; DL(CSL)= 1.93 9.6 19.3 c,L [CS8) 770 3851 7702

EPA LIMS Sample #: [LOSBZS
' PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

—

SAMPLE TYPE:
UNITS: ng/kg PO
RESULT CODE TEF TEQ TEF TEQ TEF TEQ
' mammals mammals birds birds fish fish

1 0.44 J 1-2,3,7,8 TCDD : x 1 = 0.44 1 0.44 1 0.44
2 0.44 J . TCDD Total - ’ R . :
3 8.5 J 1 1,2,3,7,8 PeCDD x 1= - ) 8.5 1. 8.50 1 B.50
4 13 J PeCDD Total ’ : ' ’ -
5 18 . 1,2,3,4,7,8 HxCDD : x 0.1 = 1.80 oo 0.90 s 9.00
6- 110 . 1,2,3,6,7,8 HxCDD : x 0.1 11.0 oo__1.10 oo _1.10
7 35 1,2,3,7.8,9 HXCDD x 0.1 = 3.5 o1 3.50 -omt 0.35
8 320 J HxCDD Total ) ) i _ :
9 - 1500 1,2,3,4,6,7,8 HpCDD' . o ox 0.01 = 15.0 oo 1.50 oom 1.50
10 2400 J HpCDD Total . . - .
11 10000 J 2 OCDD ' . x 0.0001 = 1l aom 1.00 oot 1.00.
12 1.5 U c 2,3,7,8 TCDF . x 0.1 = 0.150 y 1.50 oos 0.08
13 3.7 J TCDF Total :
14 5.2 J i1 1,2,3,7,8 PeCDF x 0.05 = 0.260 o1 0.52 oos 0.26
15 3.9 J 1 2,3,4,7,8 PeCDF x 0.5 = 1.95 1 3.90 o5 1.95
16 B8 J PeCDF Total .
17 25 1,2,3,4,7,8 HxCDF x 0.1 = 2.50 o1 2.50 o1 2.50 .
18 - 14 I 1,2,3,6,7,8 HxCDF x 0.1 = 1.40 o1 1.40 o1 1.4r
19 1.2 J 1 1,2,3,7,8,9 HXCDF x- 0.1 0.12 o1 0.12 o3 0.1
20 10 2,3,4,6,7,8 HXCDF x 0.1 = 1.00 o1 1.00 o 1.0U
21 " 590 J .+ HXCDF Total :
22 460 1,2,3,4,6,7,8 HpCDF x 0.01 = . 4.6 .oor_ 4.60 om 4.60
23 - | 42 1,2,3,4,7,8,9 HpCDF x 0.01 = ) 0.42 oot 0.42 qm - 0.42
24 1600 - J HpCDF Total
25 2100 ' OCDF . Cox 0.0001 = 0.210 ooor 0.21 ogom 0.21
27 54 J TEQ (mammals from WHO-TEF)
28 33 J TEQ (avian from WHO-TEF)
29 -34 J TEQ (fish from WHO-TEF)

%Lipids

INTERMAL QUALIFIERS: DATE DATA ENTERED AND VERIFIED

I - DL rajsed due to PCDPE Interference

B - DL raised dus to Blonk Contamination

D - bDilution Value

€ - Confinmation Value - .-

. E - ‘Estimated Hoat Probable Concentration', dus to Interfarence, ion ratic out.
Less than quantitation limit. i : .
Over instrument calibration range.

TCDF result less than CRQL, confirmation not required.
Erratic Calibration respense.

Low IS recovery: ’

High IS recovery: .

Analyte missed in PE sample.

Warning-low recovery in PE sample.

Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.

11 I3 ION RATIO OUTSIDE LIMITS

VOO e N
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Pcdd/pedf form 1

- PROJECT MAME:
* DATA REVIEWER:

Extraction Date:
Analysis Date:

soup Calibration Stds {ug/ul). Equivalent DL in Samplas {ng/kg) ] Equivalent CL In Samples (ng/kg) .
TCDOD/TCDF Others QCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF QOthers OCDD/OCDF
_INo dilution: T "
{cs1) 0.50 2.5. 5.0 ; DL{CS1)= " 3.18 _15.9 31.8 : CL _(C55)l 1271 §354 12708
{CsS) 200 1000 2000 )
- Sample wt, = ( ‘ ¥ or Lipids = (g"*:ﬁ?@) Extract Vol { 20) uL
zxtract Diluted : . . . :
IDilution Factors= { ; ; DL(CS1)= 3.18 15.9 31.8 ;L lES5) 1271 6354 12708
EPA LIMS Sample #: [ EPA Samp LAB ID #: &%ﬁ&@
PROJECT NO.: SR Lab File: [ZBF TR

SAMPLE TYPR: Soil Waste Other
UNITS: ng/kg .
RESULT CODE TEF TEQ TEF * TEQ TEF TEQ
. . . mamoals mammala blrds birds fish fish

1 3.3 2,3,7,8 TCDD x 1 = 3.30 1 3.30 ¢ 3.30

2 86 - J D TCDD Total S : :

3 70 1,2,3,7,8 PeCDD x 1 = 70.0 1 70.00 1 70.00

4 - 380 J "D PeCDD Total ' ' : -

5 - 130 1,2,3,4,7,8 HxCDD x 0.1 = 13.00 oos . 6.50 os 65.00

6 960 1,2,3,6,7,8 HxCDD x 0.1 = 96.0 o ' 9.60 ‘woy 9.60

7 260 - 1,2,3,7,8,9 HXCDD x 0.1 = 26.0 ol 26.00 .am 2.60

8 2700 J . D HXCDD Total . :

9 5700 D 1,2,3,4,6,7,8 HpCDD x ©0.01 = 97.0 oo 9.70 oom1 9.70
"10__ 15000 J D HpCDD Total’ : o ' _ ' -
11 51000 D OCDD x 0.0001 = 5.1 o000 5.10 oot 5.10
12 4.8 u c 2,3,7,8 TCDF : . x 0.1 = 0.480 1 4.80 - oas 0.24.
13 84 J D TCDF Total N - :

14 34 1,2,3,7,8 PeCDF x 0.05 = 1.700 o1 3.40 o5 1.70
15 27 . 2,3,4,7,8 PeCDF x 0.5 = 13.50 1_27.00 " 513.50
16 1200 J D PeCDF Total ' :

17 200 U I 1,2,3,4,7,8 BxCDF x 0.1 = 20.00 o1 20.00 o1 20.00
18 82 ) 1,2,3,6,7,8 HxCDF x 0.1 = 8.20 ol 8.20 o1 8.20
19 5.0 J 1 1,2,3,7,8,9 HxCDF x . 0.1 = 0.50 of  0.50 a1 0.50
20 76 2,3,4,6,7,8 HxCDF - . X 0.1 = 7.60 o1 7.60 . a1 7.60
21 3600 J D HXCDF Total
22 2600 1,2,3,4,6,7,8 HpCDF x - 0.01 = .26.0 om 26.00 om 26.00
23 180 1,2,3,4,7,8,9 HpCDF x 0.01 = 1.80 om 1.80 am " 1.80
24 10000 J D  HpCDF Total . .

25 12000 OCDF . x 0.0001 = 1.200 oooot  1.20 ooom 1.20
27 350 J TEQ (mammals from WHO-TEF : :
28 230 - J . TEQ {avian from WHO-TEF)
29 250 J . TEQ (fish from WHO-TEF)
% Lipids
DATE DATA ENTERED AND VERIFIED
INTERNAL OUALTFTERS:
I - DL raised dus to PCDPE J'.ntnrhx_'ancn
B - DL raised dus to Blank Contamination
D - Dilution Value N
< - Contirmaticn Valus . . ;
E ~ 'Estimatad Most Probable Concentration’, due to Interfersnce, ion ratio out.
REMARKS :, * Less than quantitation limit.

e
'

Over instrument calibration range. .

TCDP result less than CRQL, confirmation not required.

Erratic Calibration response.

Low IS recovery: . T .
High IS recovery: .

Analyte missed in PE sample.

Warning-low recovery in PE sample.

Action-high-recovery in PR sample.

10 Warning-high recovery in PE sample.

11 1S ION RATIO QUTSIDE LIMITS

WO e WA~

i



pedd/pedf form 1

SOLID l Calibration Stds (ug/huL) _ Equivalent DL in Samplas ) Equivalent CL in Samples (ng/kg)
TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDE TCDD/TCDF Others OCDD/OCDF
No dilution: : _ : .
(cs1) 0.50 2.5 5.0 ; DL(CS1)= 1.95 9.8 19.5 & CL (CS5): 780 ‘3902 7804
(CS5) . 200 1000 2000 )
Sample wt. = { $M or Lipids Extract Vol { 20) uL
{Extract Diluted : : .
Dilution Factors ( ; DL(CS1)= 1.95 . 9.8 19.5 G,L (CSS). 78O 3902 7804
EPA LIMS Sample #: [TQ5. EPA Sample #: ADT04280 LAR ID #: EpEeRtyGay
o T, .
PROJECT NO.: .Lab File:

PROJECT NAME:
DATA REVIEWER:

EEE ST et
i 5

Extraction Date:}

S

SAMPLE TYPE: " Seil Other
UNITS: ng/kg - o -
RESULT copE - TER Teq : TEF TEQ TEF TEQ
. i . wammals mammmal s birds birds fish tish
1. 0.52 J 1 2,3,7,8 TCDD : x 1 = 0.52 1© 0.52 1 0.52
2 11 J TCDD Total ' o
3 5.0 J 1 1,2,3,7,8 PeCDD ) x 1 = 5.0 1, 5.00 1 5.00
4 46 J - PeCDD Total '
5 9.2 1,2,3,4,7,8 HxCDD x 0.1 = 0.92 oos. 0.46 os 4.60
6 53 1,2,3,6,7,8 HxCDD x 0.1 5.3 om 0.53 om 0.53
7 26 1,2,3,7,8,9 HxCDD ' x 0.1 = . 2.6 o1 2.60° om 0.26
8 230 J- HxCDD Total .
9 740 1,2,3,4,6,7,8 HpCDD x 0.01 = 7.4 oo 0.74 oom 0.74
10 1200 J HpCDD Total . ' ]
11 4300 oCDD X 0.0001 = 0.43 oowor 0.43 ooom 0.43°
12 0.98 U c 2,3,7,8 TCDF x " .1 0.098 1 0.98 aas 0.05
13 8.6 J TCDF Total '
14 2.5 J 1 1,2,3,7,8 PeCDF x 0.05 = 0.125 a1 0.25 o5 0:13
15 . 1.6 U B 2,3,4,7,8 PeCDF x 0.5 = 0.80 1 1.60 o3 0.80
16 78 - J PeCDF Total )
17 9.8 LU I 1,2,3,4,7,8 HxCDF x 0.1 = 0.98 o 0.98 o1_0.98
18 7.6 1,2,3,6,7,8 HXCDF x 0.1 0.76 o1 0.76 aor 0.7°
19 1.9 J 1 1,2,3,7,8,9 HXCDF x 0.1 0.19 o1 0.19 o1 0.1
20 4.2 J 1 2,3,4,6,7,8 HxCDP x 0.1 = 0.42 o1 0.42 o1 0.42
21 220 J " HxCDF Total i I
22 140 1,2,3,4,6,7,8 HpCDF x 0.01 = 1.4 om 1.40 om 1.40
23 12 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.12 om 0.12 om 0.12 -
24 530 J HpCDF Total .
25 660 . OCDF . 0x 0.0001 = 0.066 coomm  0.07 ooom 0.07
27 27 J TEQ (mammals -from WHO-TEF) ’ '
28 17 J . TEQ {avian from WHO-TEF)
29 17 J *  TEQ (f£ish: from WHO-TEF)
: % Lipids [HEiaiag
DATE DATA ENTERED AND. VERIFIED ’ .
JINTERNAL _OUALIFTERS:
- I - DL rn‘i--d due to P(;DPZ Interfarsnca
P - DL raised dus to Blank Cuntnninul;ion
D -+Dilution Valus
Cc - C_on!i.rnntian Valua :
° E - ‘Estimated Most Probable Concentration’, due to Interference, ion ratio out.
REMARKS : Less than guantitation limit. ’ . -

.Over instrument calibration range.

TCDF result less than CRQL, confirmation not required.
Erratic Calibration response.

Low IS recovery:

High IS recovery:

Analyte missed in PE sample.

Warning-low recovery in PR sanple.

9 Action-high recovery in PE sample.

O NV s WD

10 Warning-high recovery in PE sample.
a1

IS ION RATIO OUTSIDE LIMITS

—




Pedd/pedf form 1

SOLID Cailbration Stds (ug/ul.) Eguivalent DL in Sampies (ng/kg) Equivalent CL in Samples (ng/kg)
TCDD/TCDF _Others OCBD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others - OCDD/OCDF
No dilution: ’ Coo
) {Csl) 0.50 2.5 © 5.0 ; DL(CS1l)= 2.79 ~ 13.9 27.9 + CL (CSS): 1115 5573 11147
(CSS) 200 1000 2000
Sample wt. = ( 8M or Lipids = (X Extract Vol ( 30) uL
Extract Diluted : ' _
Dilution Factor= ( "__ i Dib(Csl)= 2.79 13.9 " 27.9 ¢,k (Cs5) 1115 5573 11147

EPA LIMS Sample #: [FO590:

PROJECT NO.:

" PROJECT NAME:

DATA REVIEWER:

Analysis Date:

LAB ID #: 565
Lab File:
Extraction Date:

1
2 Over instrument calibration range.

3 TCDF result less than CRQL, confumat:mn not requ:.ted
4 Erratic Calibration response.

5 Low IS recovery:

€ HKigh IS recovery:

7 Analyte mlissed in PE sample.

8 Warning-low recovery in PE sample.
3 Action-high recovery in PE sample.
10 Warnfng-high recovery in PE sample.
11 IS ION RATIO OQUTSIDE LIMITS

SAMPLE TYPE: ‘Other M@@
UNITS: ng/kg .
RESULT CODE TEF TEQ TEF TEQ TEF TEQ .
' manmals mammals  birds birds ' fish fish
1 1.3 U E 2,3,7,8 TCDD x 1 = 1.30 1 1.30 74 1.30
2 10 J . TCDD Total : .
3 13 1,2,3,7,8 PeCDD x 1 = 19.0 r 19.00 119.00
4 69 J PeCDD Total ' - : -
5. 25 1,2,3,4,7,8 HxCOD x 6.1 = 2.50 o005 1.25 g5 12.50
6 150 1,2,3,6,7,8 HxCDD ) x 0.1 = 15.0 oo 1.50 o 1.50
7 50 1,2,3,7,8,9 HxCDD x 0.1 = 5.0 at - 5.00 om 0.50
8 450 J i HxCDD Total ) . ) j
9 1200 1,2,3,4,6,7,8 HpCDD x 0.01 = 12.0 o001 © 1.20 oo 1.20
10 1900., J HpCDD Total .
11 6000 . OCDD ’ x 0.0001 0.6 ooom 0.60 osoomm_ Q.60
12 2.7 J 1,c 2,3,7,8 TCDF _ x 0.1 = 0.270 1 2.70 oos 0.14
13 25 J . " TCDF Total ’ - .
14 8.2 J 1 1,2,3,7.,8 PeCDF x 0.05 = 0.410 0.1 0.82. ogos 0.41
15 8.1 J 1 2,3,4,7,8 PeCDF x 0.5 4.05 1 8.10 os 4.05
16 250 J . PeCDF Total
17 29 U I -1,'2,3,4,7 8 HxCDF X 0.1 = 2.90 0.1 2.90 01 2.90
" 18 14 - - 1,2,3,6,7,8 HxCDF x 0.1 = 1.40 o1 1.40° a1 1.40
19 1.3 J i 1,2,3,7,8,9 HXCDF x 0.1 = 0.13- o 0.13 a1 0.13
20 17 2,3,4,6,7,8 HxCDF x 0.1 = 1.700 o1 1.70 a1 1.70
21 540 J HxXCDF Total : .
22 320 1,2,3,4,6,7,8 HpCDF x 0.01 = 3.2 oot 3.20 o 3.20
23 15. 1,2,3,4,7,8,9 HpCDF X 0.01 = 0.15 om° 0.15 am 0.15
‘24 970 . J HpCDF Total '
25 920 ‘ OCDF - x 0.0001 = 0.092 oo 0.09 ooom_ 0.09
27 70 J - TEQ (mammals from WHO-TEF) '
28 51 J TEQ (avian from WHO-TEF} N
29 51 J. * TEQ (fish from WHO-TEF)
% L:.p:.ds
DATE DATA ENTERED AND VERIFIED
. I -.DL raiwed due to.PCDPE Intezference
B - DL raised due to Bldnk Contamination
D - Dilution Valuk
€ - Confirmation Value X . .
E - 'Estimnted Most Prubahln tion', due to Inter . lon ratio out.
REMARKS: Less than quantitation limit.




pecdd/pedf form 1

SOLID ] Calraton S138 (ug/uL) . Equivalent DL In Samples {ng/kg) - Equivaient CL In Samples (ng/kg)
' TCDO/TCDF . Others OCDD/OCDF - TCDD/TCDF: Othars OCDD/OCDF . - TCDD/TCDF _ Others __ OCDD/OCDF

No dilution: : . o g )

{C51) 0.50 . 2.8 5.0 ; DL(CS1)= 2.45 12.2 24.5 : CL (CSS): 979 4893 9_785

{CS5) 200 1000 2000

Sample wt. = o or Lipias = (SR Extzact Vol  ( 20) ulL
Extract Diluted : . . :
Dilution. Factor= ; DL(CS1)= 2.45 12.2 24.5 L (CS5) 979 4893 9785
LAB ID #:

EPA LIMS Sample §:

PROJECT NO.:
" PROJECT NAME:
DATA REVIEWER:

Extraction Date:
Analysis Date

SAMPLE TYPR: Soil Other.
UNITS: ng/kg
RESULT cobz TEP TEQ TEF TEQ TEF TEQ
. marmals mammals - birds birds fish fish
1 0.23 .U E 2,3,7,8 TCDD x 1 = 0.23 1 0.23 1 0.23
2 0.23 T . TCDD Total )
3 2.3 J 1 1,2,3,7,8 PeCDD x 1 = 2.3 1 2.30 1 2.30
4 4.1 J PeCDD Total ' .
5 6.9 J 1 1,2,3,4,7,8 HxCDD x . 0.1 = 0.69 oos__ 0.35 o5 3.45
6 28 1,2,3,6,7,8 HxCDD x 0.1 2.8 om 0.28 qm 0.28
7 9.5 1,2,3,7,8,9 HxCDD x: 0.1 =. 1.0 o1__0.95 oem 0.10
8 99 I HxCDD Total . _—
9 630 1,2,3,4,6,7,8 HpCDD X 0.01 = 6.3 oo01 0.63 ooy 0.63
10 950 J HpCDD Total. )
11 4600 oCDD x 0.0001 = 0.46 aoo01 0.46 oooos 0.46
12 1.1 ] c. 2,3,7,8 TCDF x 0.1 = 0.110 1 1.10 qps 0.06
13 1.2 J ‘TCDF Total
14 1.2 J * 1,2,3,7,8 PeCDF X 0.05 0.060 o1 0.12 ags 0.06
" 15 1.0 u B 2,3,4,7,8 PeCDF S x 0.5 0.50 1 1.00. s 0.50
16 24 J PeCDF Total ' '
17 8.0 U T 1,2,3,4,7,8 HxCDF x 0.1 = 0.80 o1 0.80 o1 0.80
18 4.1 J - 1 1,2,3,6,7,8 HXCDF x ‘0.1 = 0.41 a1__0.41 oy 0./
19 0.74 U 1,2,3,7,8,5 HxCDF ‘x 0.1 = 0.07 o 0.07 a1 0.
20 2.6 J 1 2,3,4,6,7,8 HXCDF x 0.1 = 0.26 o1 0.26 o1 0.26
21 160 J - HXCDF Total - -
22 140 1,2,3,4,6,7,8 HpCDF x 0.01 = 1.4 oot 1.40 oo 1.40
23 12 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.12 om 0.12 oo 0.12
24 500 J HpCDF Total i ——
25 700 OCDF x .0.0001 = 0.070 oo 0.07 oo 0.07
27 23 J TEQ (mammals from WHO-TEF) ’
‘28 11 J TEQ (avian from WHO-TEF)
‘29 11 J TEQ (fish from WHO-TEF)
% L:.plds %m;, :
DATE DATA ENTERED AND VERIFIED )
INTERNAL QUALIPTERS:
I- DL raised due to PCDPE Intarfersnce
B - DL raised dus to Blank Cuntmnatlon
D - bilution Valua
C - Confinmation Valus
E - 'Estimated Moat Probabla Concentration’, due to Intecfarsnce, 1o_n ratlo out.
REMARKS : Less than quantitation limit. . : :

VO aWwmewN

Over instrument calibration range.
TCDP result less than CRQL, conf:.rmar_xcn not zequa.red

Erratic Calibration
Low IS recovery:
Righ IS recovery:

response.

- Analyte missed in PE sample.

Warning-low recovery in PE sample.’

“Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.
I3 ION RATIO OUTSIDE LIHITS

11




podd/pedf form 1

soLup l Calibration Stds (ug/ul} Equivalent DLin Samples (ngrkg) Equivalent CL in Samples (ng/kg)
TCDD/TCDF _Othars OCDD/QCDF TCDOD/TCOF Others OCDD/QCDF TCDD/TCDF Cthers OCDD/OCDF

No dilutlon: - o . . ) -

(esy) ¢.50 . 2.5 5.0; DL(CS1)= 10.00 50.0 . 100.0 : CL (CS5): 4000 20000 - 40000

.(CS5) 200 1000 2000

. B2 ' soias o ¢ BaEnl l '
Sample wt. = ( == &M or Lipids = (%@s%ﬂ»h%) Extract Vol { 20 uL

Extract Diluted : .
pilution Factor= ( HRiss ; DL(CS1)= 10.00 50.0 100.0 C,L (CS5) 4000 ~ 20000 40000

s 10 #: EEREEENGTY
Lab File:
E‘.xt:ract:.on Date:

EPA LIMS Sample #: K
PROJECT NO.:
PROJECT NAME:
DAT-A- REVIEWER:
SAMPLE TYPE:

.

UNITS: ng/kg

TEF TEQ

RESULT cooz . . ' "rer © gEe TEF TEQ
o o _ mazmals mammals  birds birds . fish fish
1 3.3E-06 U 2,3,7,8 TCDD x 1= ©0.00 1__0.00 ;. 0.00
2 1.9E-05 J TCDD “Total ' ' _ -
"3 1.7E-06 U E 1,2,3,7,8 PeCDD i x 1 = - 0.0 1 0.00 - 1 0.00
4 7.9E-06 J PeCDD Total
5 2.5E-06 U 1,2,3,4,7,8 HxCDD - x 0.1 = D.00 oos_ 0.00 . as 0.00
6 6.1E-06 J 1 1,2,3,6,7,8 HxXCDD x 0.1 = 0.0 oo 0.00 o001t 0.00
7 4.0E-06 J 1 1,2,3,7,8,9 HxCDD x 0.1 = 0.0- a1 0.00 oo 0.00
- 8 9.8E-06 J _ HXCDD Total . . : .
"9 4.3E-05 J 1 1,2,3,4,6,7,8 HpCDD - x . 0.01 = 0.0 oo 0.00 oom 0.00
10 7.5E-05 J " . HpCDD Total : ’ ]
'11_3.0E-D4 . OCDD x 0.0001 = 3.03E-08 oo0ot__ 0.0D noomt_ 0.00
12 5.1E-06 U c 2,3,7,8 TCDF x 0.1 = 0.000 i 0.00 " oos 0.00
13 2.4E-06 J TCDF Total
14 2.6E-06 U 1,2,3,7,8 PeCDF x 0.05 = 0.000 o1 0.00° oes 0.00
15 2.6E-06 u 2,3,4,7,8 PeCDF X 0.5 = 0.00 1 0.00 - gs 0.00°
16 2.6E-06 Uy ) PeCDF Total
17_3.7E-06 u I 1,2,3,4,7,8 HxCDF x 0.1 = 0.00 o1 0.00 o1 0.00
18.1.8E-06 1°] E 1,2,3,6,7,8 BXCDF x 0.1 = "~ 0.00. o 0.00 e1, 0.00
19 2.6E-06 u 1,2,3,7,8,9 HxCDF x 0.1 = 0.00 o1 0.00 o1 0.00
20 3.9E-06 J 1 2,3,4,6,7,8 HXCDF x 0.1 = 0.00 o1 0.00 a1 0.00
21 7.7E-06 - J : ~ HXCDF Total : :
22 1.3E-06 u E 1,2,3,4,6,7,8 HpCDF x 0.01 = ' 0.0 om__ 0.00 om_0.00
23 2.2E-06 u 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.00 oo 0.00 om 0.00
24 2.7E-05 J HpCDF Total _ : ' -
25 5.3E-05 J 1 OCDF ' x 0.0001 = 0.000 ooom_ 0.00 coom 0.00
27 . NA . TEQ (mammals from WHO-TEF) : i :
28 _ NA . TEQ (avian from WHO-TEF)
29 NA i . TEQ (fish from WHO-TEF)
’ ' % Lipids ?’m
DATE DATA ENTERED AND VERIFIED )
JINTERNAL QUALTYPTERS:
. I- DL.rnh-d due to PCDPE Interferencs
B - DL raised du.u to Blank Contamination
D - Dilution Value
€ - Cenfirmation Value -
E - ‘Estimated Moat Probabla Concentration’, duae to Interferanca, ion ratio out.
- REMARKS: Lass than quantitat:.on limit. ‘ .

Over instrument calibration range. .

TCDF result less than CRQL, confirmation not required.

Erratic Calibration response.

Low IS recovery:

High 1§ recovery:

Analyte missed in ‘PE sample.

Warning-low recovery .in PE sample.

Action-high recovery in PB sample.

10 warning-high recovery in PE sample. )

11 IS ION RATIO OUTSIDE LIMITS . ) .

VOV E Wl



pedd/pedf form. 1

SOLID | ] Callbration Stds (ug/ul) -Equivalent DL in Samples {ng/kg) Equivatent CL in Samples (ng/kg)

. § TCDD/TCDF _Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF _TCDD/TCDF Others OCDD/OCDF
No dilution: : . )

(cs1) 0.50 2.5 5.0 ; DL{CS1)= 4.06 -20.3 40.6 : CL (CS5): 1622 8111 16221

{Cs5) 200 1000 2000 ’

sample wt. = ( ‘WM or Lipids = Extract Vol { 20) uL

Extract Dlluted : . . . .
Dilution Factor= ( ; DL{CSl)= 4.06 20.3 40.6 GL (CS5) 1622 - 8111 16221
EPA LIMS Sample #: {1O50Aess| . EPA Sample A: IoCURLLAl 128 1D #:
PROJECT NO.: FrEmy PR LR Lab File:

PROJECT NAME:
DATA REVIEWER:

Eitraction Date:

Analygis Date: =

Over instrument calibration range. N
TCDF result less than CRQL, confirmation not required.
Erratic Calibration resporse.

Low IS rxecovery:

High IS recovery:

Analyte missed in PE sample.

Warning-low recovery in PE sample.

Action-high recovery in PE sample.

10 warning-high recovery in PE sample.

11 IS ION RATIO OUTSIDE LIMITS

WENaWm e N

SAMPLE TYPE: Soil Other
UNITS: ng/kg . . .
RESULT copE TEF - TEQ TEF TEQ TEF TEQ
_ mammala mammals  birds birds  fish fish
1 0.31 u 2,3,7,8 TCDD : x 1 = 0.31 . 0.31 1 0.31
2 0.31 uJ TCDD Total . ’
3 0.38 U 1,2,3,7,8 PeCDD x 1 = 0.4 1 0.38 1 0.38
4 0.38 T PeCDD Total . -
5  0.47 U 1,2,3,4,7,8 HxCDD x 0.1 = ‘0.05 o5 0.02 os_0.24
6 0.68 U B 1,2,3,6,7,8 HXCDD ox 0.1 0.1 om__ 0.0l am_0.01
7 0.49 U 1,2,3,7,8,9 HxCDD . x 0.1 = 0.0 o1 -0.05 om 0.00
8 0.65 J HxCDD Total :
9 2.7 u B.1,2,3,4,6,7,8 HpCOD - % 0.01 = 0.0 o001 0.00 o¢om 0.00
10 4.1 J HpCDD Total : o
11 20 J 1 ocop T x 0.0001 = 0.002 ooooi__0.00 onooor_0.00
12 0.34 U 2,3,7,8 TCDF x 0.1 0.034 . 0.34 o5 0.02
13 0.34 UT TCDF Total )
14 0.40 J 1 1,2,3,7,8 PeCDF x 0.05 = 0.020 0l 0.04 oos 0.02
15 0.37 U E '2,3,4,7,8 PeCDF x 0.5 = ©0.19 ) 0.37 s 0.19
16 0.40 S g PeCDF Total . o i
17 0.53 .U B 1,2,3,4,7,8 HxCDF x 0.1 = 0.05 or 0.05 ox 0.0S
18 0.44 U B 1,2,3,6,7,8 HxXCDF x 0.1 = 0.04 or. 0.04 ar 0.04
19 0.39 U 1,2,3,7,8,9 HxCDF x 0.1 = 0.04 . o3 0.04 oa 0.04
20 0.34 u ~2,3,4,6,7,8 HXCDF x 0.1 = 0.03 o1 0.03 oi 0.03
21 1.1 J HxCDF Total
22 0.74 U .1,2,3,4,6,7,8 HpCDF x 0.01 = 0.0 oo 0.01 oo 0.01
23 0.96 U 1,2,3,4,7,8,9 EpCDF x 0.01 = -0.01 oo 0.01 om_0.01
24 0.95 J HpCDF Total
25 3.2 U B OCDF : x 0.0001 = 0.000 oo00s° .0.00 poooy 0.00
27 1.3 J TEQ (mammals from WHO-TEF)
28 1.7 g TEQ (avian from WHO-TEF)
29 1.4 J TEQ (fish from WHO-TEF)
. % Lipids
_bfng DATA ENTERED AND VERIFIED
I - DL raised dugs to PCDPE Intarfersnce
B - DL raised due to Blank Contamination
D - Dilution Value
C - Confirmation Value
. E - 'Estimnted Hoat Probabla Concantration', due to Interfarsnce, ion ratio out.
REMARKS: Leéss than quantitation limit. .

3




pcdd/pedf form 1

souD - "l Calibration Stds (ug/ut) ) Equivalent DL in Samples (ng/kg) Equivaient CL in Samples (ng/kg)
. _TCDD/TCOF _Others OCDD/OCDF .TCDD/TCDF Others OCDD/OCDF TCOD/TCDF _ Othars OCDD/OCDF
Na dilution:
(cs1) 0.s5a 2.5 5.0 ; DL{CS1l)= 2.26 11.3 22.6  : CL {CS5): 902 4510 9020

(CS5) | 200 1000 2000

Sample wt. = { %4 or Lipids = (f‘ﬁgﬁ!ﬂ f;gi) BExtract Vol - { 20} uL
Extract Diluted : '

Dilution Factor= (

; DL(CS1)a 2.26 11.3 22.6 CL {cSS) 802 4510 9020

LAB ID #:

“Lap File:;

. Bxtractiono Date:
Analysig Date:

EPA LIMS Sample #:
PROJECT NO.:
PROJECT NAME:
DATA 'REVIEWER:

SAMPLE TYPE: - Other
UNITS: ng/xg .
RESULT cone TEF : TEQ YEF TEQ '~ TEF TEQ
- . ) mammals mamrals ~ birds birds tish fish '
1 0417 g 2,3,7,8 TCDD x 1 = . 0.17 1 0.17 1 0.17
2 0.17 U TCDD Total . . ) .
3 0.30 U B 1,2,3,7,8 PeCDD x 1 = 0.3. 1 0.30 - Q.30
-4- 0.30 J PeCDD Total : ! -
5 0.26 u E 1,2,3,4,7,8 HxCDD x 0,1 = 0.03 . oas 0.01 o5 0.13
6 0.68 u B 1,2,3,6,7,8 HxCDD x 0.1 = 0.1 oom- 0.01 oqo1 0.01
7 0.47 .U B 1,2,3,7,8,9 HxCDD x 7 0.1 = 0.0 o1 0.05 oot 0.00-
B8 2.3 J . HXCDD Total : . )
9 6.3 J 1 .1,2,3,4,6,7,8 HpCDD x T0.01 = S 0.1 oot 0.01 oaomm 0.01
10, 12 J HpCDD Total :

1 . 140 o " OCDD . , x 0.0001 = 0.014 o0 0.01 o000 0.01
12 0.27 U 2,3,7,8 TCDF x 0.1 = 0.027 1__-0.27 oas_0.01
13 0.58 J TCDF Total ] .

14 0.21 U .-1,2,3,7,8 PeCDF x 0.05 = 0.011 o1 0.02 ‘oas 0.01
15 0.31 u B 2,3,4,7,8 PeCDF x 0.5 = 0.16 "~ 1 0.31 s 0.16

‘16 0.80 J _' ' PeCDF Total ‘
17 0.39 U B 1,2,3,4,7,8 HXCDF x 0.1 = 0.04 o1 0.04 o1_0.04
18 0.35 U B 1,2,3,6,7,8 HxCDF x 0.1 = 0.04 o2 0.04 o1 0.04
19 0.21 - U 1,2,3,7,8,9 HxCDF x 0.1 =. 0.02 o1 .0.02 o1 0.02 |
20 0.37 u B 2,3,4,6,7,8 BXCDF Cox 0.1 = 0.04 a1 0.04 o 0.04 |
21 2.6 I . HXCDF Total _ .

22 1.6 J i 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.0 om 0.02 om 0.02
23 0.26 U 1,2,3,4,7,8,9 HpCDF x 0.01 = -~ 0.00 om  0.00 om 0.00
24 - 4.1 J . HpCDF Total ) .

25 5 ‘U B OCDF - ' x "~ 0.0001 = 0.001 owor 0.00 oo 0.00
27 1.0 T TEQ (mammals from WHO-TEF) - :

28 1.3 J TEQ (avian from WHO-TEF)
29 1.0 J TEQ (fish from WHO-TEF) .
% Lipids - @E_’g@‘%ﬂf@
DATE DATA BNTERED AND VERIFIRD .
JNTERNAL CUALIFTERS:
’ I - DL raised due to PCDPE Interfersnce
B - DL raised due to Blank Cunr.aminn:xcn
D - Dilution Value
€ - Confirmation Value
E - 'Bstimated Most Probable Concantration’, dus to Intarfersnce, ion ratic cut.
BEMARKS ; Lesg than quantitation limik. .

1

2 Over instrument calibration range. . .
1 TCDF result less than CRQL, coanfirmation not requ:.red. ' R ) ,
4 Erratic Calihration response. )

5 Low IS recovery:

§ High IS recovery:

7 Analyte missed in PE sample.

B Warning-low recovery in PE sample.
9 Action-high recovery in PE sample.
10 Warning-high recovery in PE sample.
11 IS IGN RATIO OUTSIDE LINITS




pedd/pedf form 1

PROJECT KO.
PROJECT NAME:
DATA REVIEWER:

Bx:x:act:.nn Date:

SouD - l Calibration Stds (UgiuL) Equivalent DL In Samples (ng/kg) “Equivalent CL in Sampies (ng/kg)
i TCDO/TCDF  Others OCDD/OCDF TCOD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF -
No dliution: » ) )
{cs1) 0.50 2.5 5.0 ; DLICS1)= 0.81 4. 8.1 : CL (CS5): 323 1616, 3232
(CS5) 200 1000 2000
Sample wt, = ( S L ﬁ -2 0 %M or Lipids = Extract Vol _( 20 ) uL -
|Extract Diluted : ) . . ’

Dilution Pactor= ( : ; DL(CS1)= 0.81_ 'S 8.1 G,L {CS5) 323 1616 ’ 3232

EPA LIMS Sample u EPA Sanple 9- DIEREFARY LAB ID #:

z A . Lab Pile:

DN AW

Over instrument calibration range.
TCDF result less than CRQL, confirmation not required.
Brratic Calibration response.

Low IS recovery:

High IS recovery:

Analyte missed in PE sample.
Warning-low recovery in PE sample.

9. Action-high recovery in PE sample.
10 Warning-high recovery in PE sample.
11 I8 ION RATIO OUTSIDE LIMITS

SAMPLE TYPE: Other
| UNITS: ng/kg L . .
RESULT CODE TEP TEQ TEF TEQ TEF TEQ
) S . mampals mamrals  blrds birds fish fish

1 0.19 u 2,3,7,8 TCDD x 1 = 0.19 1 0.19 1 0.19
-2 0.1% ug TCDD Total .

3 0.32 U B 1,2,3,7,8 PeCDD x 1l = 0.3 1 0.32 1 0.32

4 0.32 UJ B PeCDD Total '

S 0.32 - U B 1,2,3,4,7,8 HxCDD x 0.1 = ‘0.03  ops 0.02 os 0.16

6 0.47 U B 1,2,3,6,7,8 HxCDD x 0.1 = 0.0 oo 0.00 om 0.00

7 0.38 u B 1,2,3,7,8,9 HxCDD x 0.1 = 0.0 (X} 0.04 om 0.00

8 1.0 J HxCDD Total : . .

9 . 3.0 .U B 1,2,3,4,6,7,8 HpCDD x 0.01 = 0.0 oo0 0.00 oom_0.00
10 3.7 g HpCDD Total ) ) ]
11 44 0oCDD x 0.0001 = 0.0044 o.000 0.00 acoor 0.00
12 0.35 u B 2,3,7,8 TCDF x 0.1 0.035 1. 0.35 oo 0.02
13 0.56 J TCDF Total: ,

14 0.26 . U 1,2,3,7,8 PeCDF x 0.05 = 0.013 ot 0.03 o0s 0.01
15 0.32 U 2,3,4,7,8 PeCDF X 0.5 = 0.16 1 0.32 as 0.16
16 - 0.32 - UJ B PeCDF Total ' .
17 - 0.34 U B 1,2,3,4,7,8 HxCDF % 0.1 = 0.03 0.1 0.03 or 0.03
18 0.27 U B 1,2,3,6,7,8 HXCDF x 0.1 . 0.03 ol 0.03 eq 0.0
19 0.18 u B 1,2,3,7,8,9 HXCDF x 0.1 0.02 o1 0.02 o1 O0.C
20 0.23 u BE 2,3,4,6,7,8 HXCDF x 0.1 = 0.02 oj - 0.02 ‘o5 0.02
21 1.4 J HXCDF Total 7 ’
22 0.84 u B 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.0 oo 0.01 .o,o| 0.01
23 0.32 U B 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.00 om 0.00 om 0.00
24 0.44 J . . HpCDF Total . '
25 8.1 U B OCDF ] x 0.0001 = 0.001 o000t 0.00 opoox 0.00
27 0.98 J TEQ (mammals from WHO-TEF) '
28 1.4 J TEQ (avian from WHO-~TEF)
29 0.99 g TEQ {(fish from WHO-TEF) . '
’ % Lipids &7 m;ﬁ
DATE DATA ENTERED AND VERIFIED :
JINTERNAL_OUALTPTERS: .
o I - DL raised dus to XCDPE Interforance

B - DL raized due to Blank Contamination

D - Dilution Value -

€ - Confirmation Valums .

A E ~ 'Estimated Most Probable Concentration’, due to Interference, iop ratio out.
BEMARES: Less than quantitation limit. . )

L

[S— E___J |

—




i : i f ! ' ! : . !

prdd/pedf form 1

SOLID Calibration Stds (ug/uL}) . Equivalent DL In Samples (ng/kg) Equivalent CL in Samples (ng/kg)
TCDDTCDF  Qthers OCDD/OCDF TCDO/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF

No dliution: ' ' . ' R ' . : -

(cs1} 0.50 2.5 5.0; DL(CSL)= 1.85 9.2 18.5 ¢ CL (CSS): 740 3698 7395

(CsS) 200 1000 , 2000 i

Sample wt. = ( &= " WM or Lipids = (ﬁ%«f@:g.) Extract Vol  { 20 ) ul

Extract Diluted :
Dilution Facter= ¢ ; DLicsl)= 1.85 9.2 18.5 C,L (CS5) 740 3698 7395
EPA LIMS Sample #: [T0 LAB ID &:§

PROJECT NO.:
PROJECT NAME:

_ DATA REVIEWER:

Lab Pile: BE
Extraction Date: [ RS
Analysis Date:;

Over instrument calibration range.

TCDF result less than CRQL, confirmation not required.
Erratic Calibration responge.

Low IS recovery:

High IS recovery:

Analyte missed in PE sample.

Warning~low recaovery in PE sample-.

Action-high recovery in. PE sample.

10 Warning-high recovery in PE sample.

11 IS ION RATIO GUTSIDE LIMITS

VESOW e WNR

SAMPLE TYPE: Other
UNITS: ng/kg T )
RESULT CODE TEP . TEQ TEF TEQ TEF -TEQ
) . ) _ mammals mammals  birds birds - flsh  fish
1 0.86 J 1 2,3,7,8 TCDD _ - . x 1 = 0.86 1 0.86 1 0.86
2 "0.88 J TCDD Total . ’ ) )
3 2.8 J 1 1,2,3,7,8 pPeCDD ’ x 1 = 2.8 1 2.80 1 -2.80
4 2.8 - J PeCDD Total ) :
5 2.5 J 1 1,2,3,4,7,8 ExCDD o x 0.1 = 0.25 oos 0.13 . as. 1.25
6 20, 1,2,3,6,7,8 HxCDD x 0.1 2.0 oo__0.20 oo_0.20
7 4.3 J 1 1,2,3,7,8,9 BHxCDD ) ' . x 0.1 = 0.4 .o 0.43 oo_ 0.04
T 8. 31 J HxCDD Total : ] j
‘9 65 1,2,3,4,6,7,8 HpCDD . x 0.01 = 0.7 oom__0.07. oom_0.07°
10 79 J BpCDD Total .
11 200 oCDD _ ] x 0.0001 = 0.02 oswm  0.02 goom 0.02
12 1.2 U c 2,3,7,8 TCDF *® 0.1 0.120 1 1.20 oos 0.06
13 9.6 ug ° TCDF Total ’ ) : '
14 1.1 J 1 1,2,3,7,8 PeCDF x 0.05 = 0.055 a1 0.11 o005 0.06
15 0.54 U. 2,3,4,7,8 PeCDF x 0.5 = 0.27 ° 1 0.54 o35 0.27
16 8.6 3 _ PeCDF Total’ . o . .
17 6.4 u I -1,2,3,4,7,8 HXCDF x 0.1 = 0.64 o1 0.64 oy 0.64
18 2.1 J 1 1,2,3,6,7,8 HxCDF x © 0.1 = 0.21 o3 0.21 o1 0.21
19 0.42 .U B 1,2,3,7,8,9 HxCDF x 0.1 = . 0.04 o1  0.04 o1 0.04
20 1.1 U B 2,3,4,6,7,8 HXCDF x 0.1 = . 0.11 ¢ 0.11 o1 0.11
21 24 J HxCDF Total -
22 11 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.1 om 0.11 oo 0.11 °
.23 1.6 U B 1,2,3,4,7,8,9 HpCDP x 0.01 = 0.02 ooy 0.02 om 0.02
24 15. J HpCDF Total : :
.25 17 J 1 OCDF x 0.0001 = 0.002 oot 0.00 oooox 0.00
.27 8.6 J TEQ (mammals from WHO-TEF)
28 7.5 g TEQ (avian from WHO-TEF)
29 6.8 J TEQ (fish from WHO-TEF)
: _ % Lipids
) DATE DATA ENTERED AND VERIFIED .
INTEBMAL OUALTFTERS:
’ ' I -~ DL rajeed due to PCDPE Interfesrance
B - DL raised due to Blank Contaminatiocn
D~ Dl}utinn Valus L.
€ -~ Confirmition Value . . .
) E - 'Estimated Mout Probsble Concentration', due to Interference, lon ratic out.
REMARKS:' Less than guantitation limit. . :




pedd/pedf form 3

- soup I Callbration Stds (ug/ul) : Equivalent OL in Samples (ng/kg) Equivalent CL in Samples (ng/kg)
i TCDD/TCDF _Others OCDOD/OCDF TCDO/TCDF Othars OCDD/OCOF - TCOD/TCDF__ Othars OCDD/OCDF
No dllution: ’ . .
(cs1) 0.50 '2._5 5.0 ; DL(CS1)= 2.23 11.1 22.2 : CL (CS5): 891 4435 8911
(CSS) 200 1000 2000 ’ .

Sample wt. = { M or ﬂiﬁids = (::: :3;:) BExtract Vol {( 20) uL -

e s A -

" |Extract Diluted : . ' : -
.jpilution Factor= ( £: ; DiL(Csl)= 2.23 11.1 22.3 C,L (C85) 891 4455 8911

EPA LIMS Sample 6: [3

PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

Extraction Date
Analysia Date

LAB ID &:

SAMPLE TYPE: Othe_r
UNITS: ng/ka .
RESULT core TER TEQ TEF TEQ TEF TEQ
. - mammal & mammals birds birds fish fish
1 1.2 u E 2,3,7,8 TCDD - x 1 = .1.20 i1 1.20 1 1.20
2 0.31 J TCDD Total ) ) i _

3 7.7 J 1 1,2,3,7,8 PeCDD x 1 = 7.7 v 7.70 1.7.70
4 9.2 J PeCDD Total . . :
5 11 1,2, ,7,8 HXCDD x- 0.1 = 1.20 ops 0.55 o5 5.50
6 81 1,2, ,7,8 HxCDD x 0.1 8.1 om 0.81 om 0.81
"1 19 1,2, ,8,9 HxCDD x 0.1 = 1.9 o1 1.90 oot 0.19

8 120 J HXCDD Total

9 350 1,2,3,4,6,7,8 HpCDD x 0.01 = 3.5 oom 0.35 oom 0.35
10 370 J HpCDD Total

11 . 510 OCDD x 0.0001 = 0.051 ooomt 0.05 oo 0.0S
12 1.2 ] c 2,3,7,8 TCDF. x 0.1 = 0.120 1__1.20 o0 0.06
13 ' 0.65 J TCDF Total -

14 3.5 J 1 1,2,3,7,8 PeCDF x 0.05 = 0.175 o1 0.35 oos 0.18
15 - 1.5 U E 2,3,4,7,8 PeCDF x 0.5 = 0.75 1 1.50 o3 0.75
16 .23 J PeCDF Total . . . .
17 9.2 U r 1,2, ,7,8 HXCDF x 0.1 = 0.92 o1 0.92  oi_0.92
18 9.2 J -1 1,2, ,7,8 HXCDF x 0.1 = 0.92 o3 0.92 o1 0.97
19 1.4 U B 1,2, ,8,9 HXCDF x 0.1 = 0.14 o1 0.14 o3 0.1
20 2.8 J 1 2,3,4,6,7,8 HXCDF x 0.1 = 0.28 o  0.28 o3 0.28
21 . 73 J HxXCDF Total .
22 38 1,2,3,4,6,7,8 HpCDF x 0.01- = 0.4 om 0.38 oo 0.38
23 3.2 U B 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.03 om 0.03 om 0.03
24 48 J _HpCDF Total o ) -

25 20 - J 1. OCDF ) x 0.0001 = 0.002 o000t 0.00 qo001. 0.00
27 .27 J TEQ (mammals from WHO-TEF) .

28 . 18 J TEQ (avian from WHO-TEF)

29 19 J TEQ (fish from WHO-TEF)

sLipids |OH

INTERNAL, OUALYFIERS: DATE DATA ENTERED AND VERIFIED

CEBVOU e WN R

I'- DL raised dus to PCDPE Interfarence

B - DL raised due to Blank Contamination
D - Dilution Value

C - Confirmation Value

E - 'Estimated Most Probable Concentration', due te Intorferencs, lon ratio auk.

Low 1S recovery:
High IS recovery:

Less than quantitation limit.

Over instrument calibzation range.
TCDF result less than CRQL, confirmation not required.
Erratic Calibration response.

Analyte missed in PE sample.
Warning-low recovery in PE sample.
Action-high recovery in PE sample.

10 warning-high recovery in PE sample.

11 18- ION RATIO OUTSIDE LIMITS




pecdd/pedf form 1

‘ SOLID . l Calibration Stds (ug/ul) Equivalent DL in Samples (ng/kg) Equivalent CL in Samples (ng/kg)
TCDD/TCDF _Others OCDD/OCDF TCDD/TCDF Othars OCDD/CCDF TCDD/TCDF Others OCDD/OCDF
Na ditution: . : ’ . . . L
i (cs1) 0.50 2.5 5.0 ; DL{CS1)= 1.82 9.1 18.2° : cL (css): T30 3650 7299
1 (cs5] 200 1000 . 2000 '
Sample wt. = ( %M or Lipids = (ZS20:0%) Extract Vol { 20) uy
cxtract Dlluted : . . . .
i Dilution Factor= ( £ ; DL(CS1)= 1.82 9.1 18.2 C,L (cs5) 730 3650 7299

EPA LIMS Sample #:
PROJECT NO.:
: » PROJECT NAME:

ran 10 ¢: EEEREREITO
- Lab Pile: BEOE B
Extraction Date:!

DATA REVIEWER: Analysis Date

'

S . .
SAMPLE TYPE: Soil BT Water . Other
__ UNITS: ng/xg ; - = : - L
) . RESULT CODE o TEP B TEQ TEF TEQ ' TEF TEQ
. mampals mammals birds blrds fish - fish
1 0.73 J 1 2,3,7,8 TCDD ’ : x B ) 0.73 1 0.73 . 1 0.73
. 2 0.73 J . TCDD Total : : '
’ 3 3.4 J 1 1,2,3,7,8 PeCDD ) x 1 = 3.4 1 3:40 . 5 3.40
4 3.7 J PeCDD Total . .
| 5 3.5 g 1 1,2,3,4,7,8 HxCDD . x 0.1 = 0.35 oos_ 0.18 o5 1.75
6 23 -1,2,3,6,7,8 HxCDD . x 0.1 = 2.3 om_-0.23 -op_0.23
- 7 . 4.6 - J 1 1,2,_:?,7,3,9 HxCDD X 0.1 = 0.5 0.1 0.46 oo_0.05"
\ 8 34 J HxCDD Total : . ) ¢ ) ]
- .9 74 1,2,3,4,6,7,8 HpCDD . x 0.01 = 0.7 o000 0.07 oo 0.07
10 83 J HpCDD Total N -
N 11 170 . OCDD . . x 0.0001 = ) 0.017 " a.p001 0.02 oot 0.02
12 -~ 0.67 U c 2,3,7,8 TCDF : x 0.1 = | - 0.067 1 0.67 oo 0.03
’13 0.37 J TCDF Total . B
o 14 1.2 J 1 1,2,3,7,8 PeCDF x 0.05 = ’ 0.060 o1 0.12 gos 0.06
15 0.79 U B 2,3,4,7,8 PeCDF x 0.5 = 0.40 i 0.79 o5 0.40
16 8.9 J PeCDF Total _ ]
17 4.1 U r 1,2,3,4,7,8 HXCDF , x 0.1 = . 0.41 (%) 0.41 o4 0.41
18 2.6 J 1 1,2,3,6,7,8 HxCDF x 0.1 = 0.26 0. 0.26 ar 0.26
19 0.44 . u B 1,2,3,7,8,9 HxCDF x 0.1 = 0.04 o1 0.04  o:_0.04
20 1.2 U B 2,3,4,6,7,8 HxCDF X 0.1 = . "0.12 0.j 0.12 or 0.12
{ 21 24 . J : HxCDF Total . ' ] :
22 11 X 1,2,3,4,6,7,8 HpCDF X 0.01 = 0.1 om 0.11 oot 0.11
* 23 1.5 U B 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.02 oo 0.02- om 0.02
— 24 14 J HpCDF Total ) . . . .
25 13 J 1 OCDF : . x 0.0001 = - 0.001 ooom- 0.00 ooy 0.00
| 27 ___.5.5 J TEQ (mammals from WHO-TEF) ' ' :
28 7.6 J TEQ {avian from WHO-TEF)
. 29 7.7 J TEQ (fish from WHO-TEF)
) * % Lipids .
L DATE DATA ENTERED AND VERIFIED | '
JNTFENAL QUALTPTERS:
) I - DL rni;dd du-. to PCDPE Interferencs
o B - DL ralsed due to Blank Cantamination .
D - Dilution Valus !
L C ~ Confirmation Value . .
. E - 'Estimated Most Probabls Concentration’, due tc Interference, ion ratio ocut.
REMARKS: 1 Less than quantitation limit. . . i
— . 2 Over instrument calibration range. b : ’ : .
3 TCDP result less than CRQL, confirmation not reguired.
L 4 Erratic Calibration response. ’
5 Low IS recovery:
6 High IS recovery:
7 Analyte missed in PE sample.
8 Warning-low recovery in PE sample.

’ 9 Action-high recovery in PE sample.
~ 10 warning-high recovery in PE sample.
11 IS ION RATIO OUTSIDE LIMITS




pedd/pcdf farm 1 . . . L

soup I Calibration Stds (ug/uL) Equivalent DL In Sampies (ng/kg) Equivalent CL in Samples (ng/kg) :
: TCDD/TCDF_ Others OCDD/OCDF TCDD/TCDF_Others OCDD/OCDF TCOD/TCDF _ Others  OCDO/OCDF SN
No dllution: _ . ' : I _
{cs1) ) 0.50 2.5 5.0 ; DL{(CS1)= 2.42 12.1 24.2  : CL {€SS): 96§ 4832 © 9663
(CS5) . 200 1000 2000 '
Sample wt. = ( ;E». % EE %M or Lipids = (%) " Extract Vol . { 20 .) ulL ’ X . . —
- |Extract Diluted : o ' : . . N !
Dilution Factor= { L f ; DL(CSl)= 2.42 .12.1 24.2 CL (Cs5) ' 966 4832 9663 . ) —
EPA z.mé Sample #: EPA Sample ¥: _Qﬁ —
PROJECT NO.: R Ao
PROJECT NAME:
DATA REVIEWER:
SAMPLE TYPE: _
UNITS:  na/kg T
RESULT CODE TEF T™Q TEF TEQ~ TEF TEQ
. mammals - . mammalg birds birds fish fish
1 1.1 J i 2,3,7,8 TCDD x 1 = 1.10 1 1.10 1 1.10
2 1.3 J ) TCDD Total ' . . . .
3 0.88 U B 1,2,3,7,8 PeCDD x 1= 0.9 Il 0.88 1 0.88 .
4 2.4 J PeCDD Total :
5 1.5 u B 1,2,3,4,7,8 HxCDD x 0.1 = 0.15 - qos 0.08 as 0.75
6 11 J 1 1,2,3,6,7,8 HxCDD x ' 0.1 = 1.1 oo 0.11 oo 0.11
7 2.3 U E 1,2,3,7,8,9 HxCDD x 0.1 = 0.2 01 0.23 oo 0.02 L
8 24 J HxCDD Total .
] 69 1,2,3,4,6,7,8 HpCDD ' x ) '0.01 = - 0.7 o001 0.07 ‘aom_0.07
10 110 J HpCDD Total .
11 370 OocCDD . x’ 0.0001 = : 0.037 o0 0.04 oooo; 0.04
12 0.75 U c 2,3,7,8 TCDF . x 0.1 = 0.075 . 1 0.75 - pos 0.04 —
13 1.8 L UT TCDF Total ' ’
14 0.61 J 1 1,2,3,7,8 PeCDF x 0.05 = 0.031 @l 0.06 o0s 0.03 —l
15 0.49 T B 2,3,4,7,8 PeCDF. x 0.5 = 0.25 1 . 0.49 os_0.25 J
18 6.8 J PeCDF Total .
17 1.3 U I 1,2,3,4,7,8 HXCDF x 0.1 = 0.13 0.1 0.13 oq 0.13
18 1.3 .U B 1,2,3,6,7,8 HxCDF x 0.1 0.13 g1 0.13 o1 0.7 -
19 .0.34 U E 1,2,3,7,8,9 BxXCDF x 0.1 0.03 0.1 0.03- o2 0.¢L
20 0.95 U B 2,3,4,6,7,8 HXCDF x 0.1 = 0.10 0.1 0.10 at -0.10 l
21 18 J HxCDF Total . .
22 12 J 1 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.1 om_ 0.12 oo, 0.12
23 - 1.2 U B 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.01 oot 0.01 om 0.01 B
24 - 33 J HpCDF Total . .
25 32 J OCDF : : x 0.0001 = - 0.003 opoo0 0.00 o000t 0.00
27 5.1 g TEQ (mammals from WHO-TEF) o :
28 4.3 J TEQ (avian from WHO-TEF) -
29 3.8 J TEQ (fish from WHO-TEF) . . : - ;
% Lipids TESERRE
‘DATE DATA ENTERED AND VERIFIED . ’ .
I- Dl:. raised due to PCDPE Intarferance .
B -~ DL raised due to Blank Contamination . ) ) . . =
D - Dilutien Value . .
C - Confirmation Value .
. E - 'Estimated Mozt Probable Concentration’, dua to Interference, len ratio out.
REMARES: Less than guantitation limit. . .
- -Qver instrument -calibration range. . . : U

TCDF result leas than CRQL, confirmation not required.
Erratic Calibration respon<e. )
Low IS recovery: S ’ j _ . . _
H;gh IS recovery: o ) - .

Analytae missed in PE sample. .
Warning-low recovery in PE sanple. . . . - L
9 Action-high recovery in PE sample. . RN -

10 Warning-high recovery in PE sample.
11 IS ION RATIO OUTSIDE LIMITS

- IR I T I W Ul




pedd/pedf form

1

SoLID Calibration Stds {ug/ul) Equivalent DL in Samples (ng/kg) Equlvalent CL in Samples (ng/kg)
: TCDD/TCDF _Others OCDO/QCOF TCDD/TCDF Others  OCOD/OCDF TCDD/TCOF  Others . OCDD/OCDE
No dilutlon: . - ’
(Cs1) 0.50 2.5 5.0 ; DL(CS1)= 2.35 118 -  231.5 : €L (CS5): 948 4700 3400
(CS5) - 200 1000 2000
sample we. = ( B S or Lipids = (ﬁ_,;jfﬂi) Extract Vol ¢ 20) un
lextract Dituted : s s '
Dilution Factor= ( £ ; DiL{csl)= 2.35 11.B 23.5 GL (CS5) 940 4700 9400

EPA LIMS Sample #:

EPA Sample

' swmraﬂﬂ*ﬁ

LAB 1D #:
’ Lab File:}

PROJECT NO.: -
PROJECT NAME:

DATA REVIEWER: Analysu ~Date

SAMPLE TYPE: - ,'; o " bther
ORITS: . ng/kg n )
RESULT - CODE. ey TEQ TEF TEQ TEF TEQ
T ) manralg mammals  birds birds fish fish
1 0.52 U E -.2,3,7,8 TCDD x 1 = 0.52 1 0.52 1 0.52
2 0.52 J TCDD Total ) . ' .
3 0.73 U, B 1,2,3,7,8 PeCDD x 1 = 0.7 1 0.73 1_0.73
T4 2.7 J PeCDD Total . L
5 1.6 u B .1,2,3,4,7,8 HxCDD x . 0.1 = 0.16 oms- 0.08 os 0.80
6 7.1 1,2,3,6,7,8 HxCDD x 0.1 = 0.7 om 0.07 aax 0.07
"7 2.6 J 1 131,2,3,7,8,9 HxXCDD x 0.1 = 0.3 ol 0.26 ‘om 0.03
8 27 J HXCDD Total . ' '
9 84 ) 1,2,3,4,6,7,8 HpCDD x 0.01 = 0.8 ogoor  0.08 oom 0.08
10 140 J HpCDD Total o
11 470 0CDD - x 0.0001 = 0.047 oom1_ 0.05 oooor 0.05
12 0.16 u 2,3,7,8 TCDF x 0.1 0.016 . 1 0.16 oo 0.01
‘13 2.3 UuJ: TCDF Total B
14 0.42 J 1 01,2,3,7,8 PeCDF x 0.05 0.021 01 0.04 oos 0.02
15 0.47 - U B 2,3,4,7,8 PeCDF x © 0.5 0.24 . 0.47 o5 0:.24
16 8.1 J PeCDF Total L ] .
17 1.6 U I 1,2,3,4,7,8 HxCDF , x 0.1 = 0.16 o1 0.16 “o1 0.16
18 1.4 R B 1,2,3,6,7,8 HxCDF : x 0.1 = 0.14 a1 0.24 a: 0.14
19 0.29 U E 1,2,3,7,8,9 HXCDF x 0.1 = 0.03 ‘o1 0.03 o1 0.03
20 0.87 U B .2,3,4,6,7,8 HxCDF x 0.1 = 0.09 o1 0.09 o1 0.09
21 21 T BxCDF Total : o .
22 14 o 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.1 om 0.14 o0 0.14
23 1.7 - g B 1,3,3,4,7,8,9 HpCDF x 0.01 = 0.02 oo, 0.02 om 0.02
24 42 J HpCDF Total
. 25 34 J 1 OCDF x 0.0001 = 0.003 og0__. 0.00 oooct_ 0.00
27 4.1 . J TEQ (mammals from WHO-TEF) '
28 3.0 J TEQ {(avian from WHO-TEF)
29 3.1 J TEQ (fish from WHO-TEF)
% Lipids-
. . DATE DATA ENTERED AND VERiFIED o
JINTERNAL OUALIFTERS: .
: - I .~ DL raisad due to PCDPE Interference
B - DL raisad due to Blank Contamination
D - Dilutjon Valuas
C - confirmation Value
. - . E - ‘Patimated Most Probable Concentration', due to Interference, ion ratlo cut.
REMABKS : Less than quantitation limit.

WU A WN

Over instrument calibration range.

TCDF result less than CRQL, confirmat;on not rsq\xired
Erratic Calibration response.

Low IS racovery:

"High IS recovery:

Analyte missed in PE sample.
Warning-low' recovery in PE sample.
Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.

1

IS ION RATIC OUTSIDE LIMITS




pedd/pedf form 1

SouD Calibration Stds (ug/ul) Equivalent DL in Samples (ng/kg) Equivatent CL in Samples (n'g/kg)
: TCDD/TCDF _Others OCDD/QCDF TCDD/TCDF_Others OCDD/OCDF TCDD/TCDF __ Others QCDD/OCDF

No dilution: . ’ ] ’

(cs1) 0.50 2.5 §.0 ; DL{CS1)= .2.07 " 10.3 20.7 : CL (CS5): 826 4131 8261

(CS5) 200 1000 2000

Sample wt. = { fm?f’{%: M or Lipids = (;.f‘.-:g__.o?.__;i‘gi) Extract Vol ( 20) ulL

Extract Diluted : ’ . .
Dilution Factor= ( ; DiLICS1)= 2.07 10.3 °  20.7 cL (CS5) 826 4131 8261
EPA LINS Sample #: [ EPA Sample #: SaDNGCLRGE0GES ) LAB Ip #: B
PROJECT NO.: : 3 5 A Lab Pile:

PROJECT NAME:
DATA REVIEWER:

SR

SAMPLE TYPE: Other
UNITS: ng/kg S ’
RESULT CODE TEF TEQ ,TEF TEQ TEF TEQ
. ramals ) mamnal 8 birds birds fish fish
1 0.36 u E 2,3,7,8 TCDD = - x 1= 0.36 1__0.36 1 0.36
2 0.19 J " TCDD Total . ' - .
3 0.63 . U E 1,2,3,7,8 PeCDD x i = 0.6 t -0.63 t 0.63
4 0.92 - J . PaCDD Total ) '
5 1.0 u B 1,2,3,4,7,8 HxCDD x 0.1 = 0.10  oos 0.05 oy 0.50
6 3.0 J i 1,2,3,6,7,8 HxCDD x 0.1 = 0.3 oo 0.03 om 0.03
7. 1.3 -U B .1,2,3,7,8,9 HxCDD x 0.1 = 0.1 o1 0.13 om_0.01
8 12 J HXCDD Total . '
9 37 1,2,3,4,6,7,8 HpCDD x 0.01 = 0.4 oo 0.04 oo 0.04
10 58 J HpCDD Total ]
11 200 ocCDD x. 0.0001 = 0.02 o.0001 0.02 ooo0r  0.02
12 0.45 U c 2,3,7,8 TCDF X 0.1 = 0.045 1 0.45 o0s_ 0.02
13 0.18 J TCDF Total : ‘ )
14 0.31 J .1 1,2,3,7,8 PeCDF x 0.05 = 0.016 o1 0.03 o005 0.02
15 0.33 u E 2,3,4,7,8 PeCDF x 0.5 = 0.17 1 0.33 0s 0.17
1s6. 4.3 J PeCDF Total ' .
17 1.5 ) I 1,2,3,4,7,8 HxCDF x 0.1 = 0.15 ot 0.15 41 0.15
18 0.51 u E 1,2,3,6,7,8 HxCDF x 0.1 = 0.05 01 0.05 o1 0.0
19 0.17 U 1,2,3,7,8,9 HxCDF x 0.1 0.02 o1 0.02 o1 0.0
20 0.57 U B. 2,3,4,6,7,8 HXCDF x .0.1. = 0.06 a1 0.06 o1 0.06
21 10 J - . HxCDF Total ’
22 7.2 J 1°1,2,3,4,6,7,8 HpCDF x 0.01 = 0.1 - oo 0.07 oot 0.07
23 0.89 u B 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.01 oo '0.01 o001 0.0
24 9.7 J HpCDF Total’ . :
25 15 J 1| OCDF ’ .ox 0.0001 = 0.002 opo001 0.00 pooo1 0.00
27 2.5 J TEQ (mammals from WHO-TEF) .
28 2.4 J TEQ (avian from WHO-TEF)
29 2,2 J TEQ (fish from WH_O—‘I‘EF) s
% Lipids [ K
. DATE DATA ENTERED AND VERIFIED . :
JNTERNAL QUALTFYERS:
I - DL raised dus to PCDPE Interference
B - DL x:ui:ed due to Blank Contamination
D - Dilution Valus
C - Confirmation Value . ) . . )
E - ‘BEatimnted HMost Probable Concentration', due to Interference, ion ratioc ocut.
REMARKS: . Less than guantitation limit.-

Over instrument calibration range.
TCDF result less than CRQL, confirmation not reguired.
Erratic Calibration response.
Low IS recovery:
Bigh IS recovery: : )
Anul);!:e missed in PE sample.
Warning-low recovery in PE sample.
Action-high recovery in PE sample.
0 Warning-high recovery in PE sample.
11 IS ION RATIO OUTSIDE LIMITY

HOU@®-dawuewhp
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pedd/pedf form 1

I SoLD

: Calibration Stds (ugiul) Equivalent DL in Samples (ng/kg) .. Equivalent CL in Samples (ng/kg)
TCDD/TCDF _Others OCOD/OCDF . . TCDD/TCDF Others OCDD/OCDF TCDD/TCDF _ Others OCDD/OCDF.
No dilution: : R e
©(es) e.50 2.5 ' '5.0; DL(CS1)= 1.85 9.2 18.5 : CL (cs5)r 739 3693 7387
{ (CS5) 200 1000 2000 ) .
Sample wt. = ( %M or Lipids = (ﬁmﬁwﬁw) . Extract Vol ( 20) uL

Extract Diluted : : . - . . .

‘ Dilution Factor= ( S ; DiL(CSs1)= 1.BS 9.2 . 18.5 C,L (CsS) - 739 3693. 7387

EPA LIMS Sample #:

PROJECT NO.:.
~  PROJECT NAME: .

DATA REVIEWER: Analysis Date:: -
! SAMPLE TYPE: Soil ;

Other

UNITS: ng/kg

: RESULY * cope . K "~ TEQ JEF TEQ TEF TEQ
. mamrals - mammals birds birds fish. {fish
1 0.10 ‘U E 2,3,7,8 TCDD L x 1l = 0.10 1 0.10 1 0.10
2 .0.10 UJ TCDD Total ’
- 3 0.36 u B-1,2,3,7,8 PeCDD x ' -1 o= 0.4 v 0.36. 1 0.36
L -4 0.36 J - PeCDD Total ’ E
5 0.29 g B 1,2,3,4,7,8 HxCDD ’ ox 0.1 = 0.03 aqos 0.01 as 0.15
6 0.75 J 1 1,2,3,6,7,8 HxCDD x 0.1 = 0.1 o,(_n' 0.01° omm 0.01
: i 0.33 -~ U . 1,2,3,7,8,9 HxCDD ' x 0.1 "= 0.0 or__0.03. om_.0D.00
l 8 1.2 J HxCDD Total : ) ) ’ . ]
9 1.7 J 1 1,2,3,4,6,7,8 HpCDD x . 0.01 =" 0.0 o001 0.00 oo 0.00
10 1.7 J HpCDD Total . . -
11 ' 24 - OCDD . x 0.0001 = - 0.0024 oo;m  0.00 goom  0.00
12 0.29 U c 2,3,7,8 TCDF x 0.1 = 0.029 1 0.29 oos 0.01.
. 13 0.17 - J ' TCDF Total . '
14 0.24 U E 1,2,3,7,8 PeCDF x 0.05 = - - . 0.012 o5 0.02 ogss_0.01
15 0.26 v B 2,3,4,7,8 PeCDF x 0.5 = 0.13 1_ 0.26 os_0.13
' 16 0.38° - g PeCDF Total . _ - s
17 0.31 U E .1,2,3,4,7,8 HxCDF x 0.1 = 0.03 a1 0.03 a3 0.03
-18 0.35 U B 1,2,3,6,7,8 HxCDF x 0.1 = 0.04 o1 0.04 ‘o2 0.04
19 0.17 - U 1,2,3,7,8,9 BxCDF x 0.1 = ' 0.02 ol 0.02 ot 0.02
[ 20 0.33 U B 2,3,4,6,7,8 HxCDF x 0.1 = 0.03 0.1 0.03 ot 0.03
21 0.76 J HXCDF Total . . ] :
-~ . 22 0.42 v E 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.0- oot 0.00 om 0.00
23 0.28 U B 1,2,3,4,7,8,9 HpCDF x *0.01 = 0.00 oo 0.00 om 0.00
.24 0.62 *Jd * HpCDF 'Total _ ) 3 )
25 0.54 1) B OCDF ' X 0.0001 = , 0.000 o001 0.00 o000t 0.00
B 27 - D.91 J TEQ (mammals from WHO-TEF) . - :
28 ‘1.2 J TEQ (avian from WHO-TEF)
29 0.90 J TEQ (fish from WHO-TEF) }
L . s facEl it
. . % Lipids fg3 :%3
DATE DATA ENTERED AND VERIFIED o .
INTERNAL QUALTFTERS:
Y - DL raised due to PCDPE Interference ) o :
[*' : : ) B - DL ralsed due to Blank Contamination : : : )
D - Dilution Value
_ C - Confirmation Value
- E - ‘Estimated NMost P'nhnhlt Concentration', dus to Interlersnce, ion ratio out.
REMARKS: Less than quantitation limit.

Over instrument calibration range. .
TCDF result less than CRQL, confirmation not required.
Brratic Calibration response.

Low IS recovery: C

High IS recovery:

Analyte missed in PE sample.

Warning-low recovery in PE sample.

Action-high recovery in PE sample.

wWarning-high recovery in PE sample.

1S ION RATIO OUTSIDE LIMITS

FPHOUDONOWS W
" o




pedd/pcdf form 1

SOLID l Calibration Stds (ug/uL) - Equivalent DL in Samples (ng/kg) Equivalent CL In Samples (ngkg)
TCDD/TCDF _Others OCDD/OCDF TCODD/TCOF Others OCDD/OCDF TCDD/TCDF Others _OCDD/OCDF
No dilution: :
(Cs1) 0.50 2.5 5.0 ; DL(CS1L)= 1.94 9.7 19.4 ¢ CL {(CS5): 774 3870 7740
(CS5) 1000 2000 ’
Sample wt. = | G M or Lipids = (iSaaten)) Extract Vol  ( 20) uL
857 R e
Extract Diluted : . - . :
Dilution Factor= ( ; DyL(Csl)= 1.94 9.7 19.4 C;L {CS5) 774 a7 7740

EPA LIMS Sample #: |03 00ES

PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

-Lab Fila:
Extxaction Date:;
- Analysis Date:

N Wl

Over instrument calibration range.

TCDP result less than CRQL, confirmation not required. .
Erratic Calibration response. )
Low IS recovery:

High IS recovery:

Analyte missed in PE sample.

wWarning-low recovery in PE sample.

9 Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.

11 IS JON RATIO OUTSIDE LIMITS

SAMPLE. TYPE: Other
UNITS: ng/kg .
REJULT cope TEY TEQ TEF TEQ TEF TEQ
mamnmal s mamals birds birds fish fish
1 0.12 U E .2,3,7,8 TCDD ' x 1 = 1 0.12 1 0.12 1 0.12
2 0.12 UJ . TCDD Total .
3 0.29 U B 1,2,3,7,8 PeCDD X 1 = © 0.3 10 0.29 1 0.29
4  0.29° J PeCDD Total ' ) :
5 0.22 U -E 1,2,3,4,7,8 HxCDD x 0.1 = * 0.02 oo 0.01 os 0.11
6 0.73 J 1 -1,2,3,6,7,8 HxCDD x 0.1 = 0.1 om . 0.01 o0 0.01
7 '0.35 U B 1,2,3,7,8,9 HxCDD X 0.1 = 0.0 o1 0.04 om_0.00
8 1.1 J HxCDD Total )
9 1.4 J 1 1,2,3,4,6,7,8 HpCDD . x 0.01 = 0.0 oo 0.00 oom 0.00
10 1.9 J HpCDD Total . . ) .
11 18 J i1 OCDD . ’ x 0.0001 = 0.0018 -poom© 0.00 o000y 0.00
12 0.13 u 2,3,7,8 TCDF x 0.1 0.013 1___0.13 qos_0.01
'13 0.19 uJ TCDF Total ’ .
14 0.25 U E 1,2,3,7,8 PeCDF x 0.05 = 0.013 on 0.03 pos 0.01-
15 0.31 U E. 2,3,4,7,8 PeCDF x 0.5 = 0.16 0.31 os 0.16
18 0.21 J PeCDF Total
17 0.37 u E 1,2,3,4,7,8 HxCDF x 0.1 = 0.04 0.1 0.04 a; 0.04
18 0.27 U E 1,2,3,6,7,8 HxCDF x 0.1 0.03 0.1 0.03 ot 0.03
19 0.16 U 1,2,3,7,8,9 HXCDF X 0.1 = 0.02 21 0.02 ot 0.02
20 0.32 u E 2,3,4,6,7,8 HxCDF x 0.1 = 0.03 ol 0.03 .01 0.03
21 0.22 J HXCDF Total :
22 .0.51 k] E 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.0, oot - 0.01 om 0.01
23 0.23 u B 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.00 om 0.00 om_0.00
24 0.19 J . HpCDF Total - _ . . :
25 0.79 U B OCDF : o . x 0.0001 = 0.000 opoor -~ 0.00 oooo1_ 0.00
27 0.86 J TEQ (mammals from WHO-TEF)
28 1.1 J, TEQ (avian from WHO-TEF) ,
29 0.83 J TEQ (fish from WHO-TEF)
' * nipias  EEERENY
~ DATE DATA ENTERED AND VERIPIED _
INTEBNAL OUALIFTERS:
’ 1 - DL raised dus to RCDPE Intsrference
B - DL raised dus to Blank Contaminatian
D- Dilution Value
G - Confirmation Valum
. £ - *Batimated Most Probable Concentration’', due.to Intsrference, ion ratic out.
REMARKS: Less than quantitation limit. .




pcdd/pedf farm

1

soLp Calibration Stds {ug/ul) Equivalent DL in Samples {ng/kg) ] Equivailent CLin Samples (ng/kg)
TCDD/TCDF Others OCDD/OCDF TCDOD/TCDF QOthers OCDD/OCDF TCDD/TCDF Others - QCDD/OCDF
No dilution: . : ’ o
(cs1) O.Sb 2.5 5.0 ; DL{CS1l)= 2.66 13.3 26.6 : CL (CS85): 1064 _5319 10638
(css) . 1000 2000
Sample wt. = %M or Lipids = (gﬂ E% ) Bxtract. Vol ( 20) uL

Extract Diluted : o : _ ] .
Dilution Facters= ( ; DiLlCSl)= 2.66 13.3 26.6 C,L (CS5)  106& 5319 10638

EPA LIMS Sample §: [:

PROJECT NO. :
PROJECT NAME: .
DATA REVIEWER:

Sample #: EFERERES

LAB ID #:
Lab Pile:
Extraction Date:

Analysis Date

.Over instrument calibration range.

TCDF result less than CRQL, confirmation not requlred
Erratic Calibration respanse..

Low IS recovery:

H:._gh IS5 recovery:

Analyte missed in PE sample.

Warning-low recovery in PE sample.

@I OW AWM

.9 Action-hiqh_ recovery in PE sample.

10 warning-high recovery in PE sample.
11 1S ION RATIO OUTSIDE LIMITS

_ SAMPLE TYPRY Other
UNITS: ng/kg .
RESULT CODE TEF TEQ TEF TEQ TEF TEQ
: mammals mammals  birds birds  fish  fish
1 0.18 U 2,3,7,8 TCDD x : 1 = 0.18 1 0.18 1 0.18
) 0.18 uJg TCDD Total ’ -
3 0.39 U E 1,2,3,7,8 PeCDD x 1l = 0.4 1 0.39 1 0.39
4 0.33 uJ PeCDD Tctal i
5 0.44 U B 1,2,3,4,7,8 HxCDD x 0.1.= 0.04 oos 0.02 s 0.22°
6 0.68 J 1 1,2,3,6,7,8 HxCDD x 0.1 = 0.1 om 0.01 o001 0.01
7 0.30 U E 1,2,3,7,8,9 HxCDD x 0.1 = ) 0.0 ar '0.03  om; 0.00
8 1.1 g HxCDD Total - . . ] ' )
9 1.4 J ‘1 1,2,3,4,6,7,8 HpCDD x 0.01 = - . 0.0 oom 0.00 pom 0.00
10 1.4 J . HpCDD Total . ’ . i ) ’
11 26 J 1 oCcDD ' x 0.0001 = 0.0026 o000 0.00 "goom 0.00 -
12 0.18 U 2,3,7,8 TCDF. x 0.1 = 0.018 1 0.18 oos_ 0.01
13 0.26. o TCDF Total : . . ) :
14 0.34 J 1 1,2,3,7,8 PeCDF x 0.05 = 0.017 o1 0.03 opes 0.02
is 0.41 U B 2,3,4,7,8 PeCDF x 0.5 = 0.21 1 0.41° s 0.21
16 0.74 J . PeCDF Total .
17 ° " 0.55 T u B 1,2,3,4,7,8 BxCDF X 0.1 = 0.06 ot 0.06 a1 0.06
18 0.25 u E 1,2,3,6,7,8 HxXCDF x 0.1 0.03 " a1 0.03. o1 0.03
19 0.22 U 1,2,3,7,8,9 HXCDF x 0.1 = 0.02 0.1 0.02 . a1-0.02
20. 0.40 U B 2,3,4,6,7,8 HxCDF x 0.1 = ©0.04 a1 0.04 .01 0.04
21 0.95 J ) HxCDF Total )
22 0.52 U B 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.0 o001 0.01 om_ 0.01
23 0.40 U B 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.00- o1 0.00 gor 0.00
24 0.93 J : HpCDF Total . ) .-
25 0.79 - u B OCDF ) x 0.0001 = 0.000 o001 0.00 oeo0i_ 0.00
27 i1 .3 TEQ (marmmals from WHO-TEF) '
28 1.4 J TEQ (avian from WHO;TEF)
29 1.2 J TEQ (fish from WHO-TEF)
% Lipids
DATE DATA ENTERED AND VERIFIED
INTERNAL OUALTFIERS: -
’ ’ . T - DL zaiszsed dus to PCDPE Interfsrance
B - DL raised due to Blank Contamination
D - Dilution Value )
€ - Conkirmation Value
E - ‘Estimated Most Probable Concentration', dua to Intarfersnca, {on ratic out.
. REMARKS: Less than quantitation limit.




pedd/pedf form 1

soup Calibration smé {ugiul) Equivalant DL in Samples (ng/kg) . Equivalent CL in Sampies (ng/kg)
TCDD/TCDF _Others OCDD/OCDF TCOD/TCDF Others OCDD/OCDF TCDD/TCDF _ Others OCDD/OCDF
No dilution: ' .
(cs1) 0.50 2.8 5.0 ; pL{CS1)= 2.25 11.3 22.5 : €L (€S5): 901 4506 9011
(CS5) 200 1000 2000 . )
Sample wt. = ( ; M or Lipids = Extract Vol  { 20) uL
Extract Diluted : : . '
|pilution Pactor= ( ; DL(CS1)= 2.25 11.3 22.5 G L (CS5) 901 4506 9011

" EPA LIMS Sample #:
PROJECT XO.:
PROJECT NAME:

DATA REVIEWER:
SAMPLE TYPE:

Sy Figh BostoXeasidvater

Analysis Date: : 3

vy

UNITS:
RESULT cope TER
. mammale
1 0.86 U E 2,3,7,8 TCDD C : x 1 =
2 0.39 J . TCDD Total ’
3 9.8 J 1 1,2,3,7,8 PeCDD x 1 =
4 ‘15 J PeCDD Total ’
5 15 1,2,3,4,7,8 HxXCDD x 0.1 =
6 " 130 1,2,3,6,7,8 HxCDD x 0.1 =
7 27 1,2,3,7,8,9 HxCDD x 0.1 =
8 210 J HxCDD Total _
9 720 1,2,3,4,6,7,8 HpCDD . x 0.01 =
10. 830 J HpCDD Total ) .
11 2100 - - ocoD ’ x 0.0001 =
12 0.47 U c 2,3,7,8 TCDF x 0.1 =
13 0.57 J TCDF Total :
14 1.8. J i 1,2,3,7,8 PeCDF x 0.05 =
15 2.0 u B 2,3,4,7,8 PeCDF x 0.5 =
16 23 J - PeCDF Total
17 13 . 1,2,3,4,7,8 HxCDF x 0.1 =
18 8.7 J 1 1,2,3,6,7,8 HXCDF x 0.1_
19 0.82 U B 1,2,3,7,8,9 HXCDF x 0.1 =
20 3.5 J 1 2,3,4,6,7,8 HxCDF X 0.1 =
21 120 J HXCDF Total
22 90 . 1,2,3,4,6,7,8 HpCDF x p.01 =
23 8.6 J 1.1,2,3,4,7,8,9 HpCDF x 0.01 =
24 240 J " HpCDF Total )
25 140 OCDF ) X 0.0001 =
27 40 J TEQ (mammals from WHO-~TEF)
28 | 23, J TEQ (avian from WHO-TEF)
29 25° J TEQ (fish from WHO-TEF)
: ’ % Lipids
DATE DATA ENTERED AND VERIFIED o Ao
INTEENAL GUALTFTERS:
- I - DL raissd dus to PCDPE Interfersnce
B - DL raisad dus to Blank Contamination
D - Dilution Valus
C - Confirmation Value . )
B~ 'Estimated Hoat Probable cmc'.ntrntinn‘. due to I:ntcrler-ne-, ion ratio out,
REMARRS : " Lesg than guantitation limit.

TEQ

TEF TEQ

TEF TEQ
mammals birds birds fish fish
0.86 1 0.86 1 0.86
9.8 ! 9.80 1 9.80
1.50 oos_ 0.75 s 7.50
13.0 oo 1.30 o 1.30
2.7 o1 2.70 o 0.27
7.2 o001 0.72 apo1 0.72
0.21 oo 0.21 ooomm_ 0.21
0.047 1- 0.47 ops 0.02
0.090 ai__0.18 aes_0.09
1.00, 1 2.00 s 1.00 -
1.30 0.1 1.30 a1 1.30
0.87 0.1 0.87 a1 0.87
0.08 0.1 0.08 ar 0.0
0.35 o1 0.35. at 0.35
0.9 om_ 0.90. gm -0.90 -
0.09 oo 0.09 om 0.09
. 0.01 oc00r +0.01

0.014 ooom

Over instrument calibration range. )
TCDF result less than CRQL, confirmation not required.
Erratic Calibration response. .
Low IS recovery:
Righ IS recovery:
Analyte missed in PE sample.

* Warning-low.recovery in PE sample.
Action-high recoyery in PE sample.

10 Warning-high recovery in PE sample.

11 IS ION RATIO OUTSIDE LINITS
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pedd/pedf form 1

Equivalent CL.in Samples {ng/kg)

‘o, souD Calibration Stds {ugtut) Equivalent DL in Samplss {ng/kg) .
TCDD/TCDF _Others OCDD/QCDF TCDD/TCDF _Others OCDD/OCDF TCDD/TCOF _ Others OCDD/OCDF
No dilution: : : . ] E .
{cs1) ’ 0.50 ’ 2.5 - 5.0 ; DL{Csl)= 4.86 24.3 48.6 : CL (CS5): 1945 ©t 9723 19.447.
(Cs5) 200 © 1000 2000
Sample wt. = ( o W or Lipids = (EEERTG).  Exeract Vol  { 20) ur
. e i
“|Extract Diluted : . i :
Dilution Pactor= ( ; DiL(CS1)= 4.86 24.3 48.6 ‘C,L (CS5) 1945 9723’ ’ 19_4.47

LAB ID #:
Lab Pile:
Extrapﬁion Date:

EPA LIMS Sample #: [
PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:
SAMPLE TYPE:

UNITS: ng/kg

RESULT cong _ : . TEr TeQ TEF TEQ TEF TEQ
’ : mammala mammals  birds birds  fish fish

1 1.5 u E 2,3,7,8 TCDD : x 1 = 1.50 1 1.50 i 1.50
2 2.2 J TCDD Total ' ’ :
3 16 J 1 1,2,3,7,8 PeCDD . x 1 = 16.0 1 16.00 1 16.00
4 32 J . PeCDD Total

5 24 1,2,3,4,7,8 HxCDD x - 0.1 = ] 2.40 gos  1.20 o5 12.00
6 170 1,2,3,6,7,8 HxCDD Cox : 0.1 =" 17.0 om__1.70 em. 1.70
7 33 1,2,3,7,8,9 HxCDD x . 0.1 = 3.3 0.1 3.30 o1 0.33
8 320 J HxCDD Total ) ) : :

9 1100 ° © 1,2,3,4,6,7,8 HpCDD x . 0.01 = 11.0 oot 1.10 oot 1.10

- 10 1400 J HpCDD Total . : . ) : : o

11 4700 : ocDD ) x ~ 0.0001 = 0.47 oon 0.47 opor 0.47
12 1.1 - U ¢ 2,3,7,8 TCDF : x 0.1 = i 0.110 i 1.10 o5 0.06
13 2.3 J TCDF Total . . ’

14 3.9 J i 1,2,3,7,8 PeCDF x 0.05 = 0.195 o1 0.395 gos 0.20
.15 4.2 J 1 2,3,4,7,8 PeCDF x 0.5 = 2.10 1t 4.20 os 2.10
16 _ 52 g PeCDF Total . ' .
17 19 J 1-1,2,3,4,7,8 HxCDF x 0.1 = - _ 1.90 o1 1.90 oy 1.90
i8 12 J 1 1,2,3,6,7,8 HxCDF x 0.1 = . 1.20 o1 - 1.20 .py 1.20
19 1.1 J 1 1,2,3,7,8,9 HxCDF x 0.1 = - 0.11 o1 0.11 " g 0.11
20 5.9 J .1 2,3,4,6,7,8 HxCDF x 0.1 = "0.59 o1 0.59 ‘o1 0.59

21 220 J - : HxCDF Total ' R :
.22 180 . ) 1,2,3,4,6,7,8 HpCDF x 0.01 = 1.8 am__1.80 oo_1.80
.23 13 J 1 1,2,3,4,7,8,9 HpCDF x 0.01:= 0.13 om 0.13 am 0.13
24 530 ©J HpCDF Total i : ]
0.0001 0.04 o001 0.04

25 420 - OCDF . x 0.0001 = 0.042

27 60 J TEQ {(mammals Efrom WHO-TEF)

.28 37 i TEQ (avian from WHO-TEF)

29 41 - J TEQ {(fish from WHO_—TEF)

] % Lipids
.. DATE DATA ENTERED AND VERIFIED
INTEENAL QUALTFIERS: '
I - DL raised due to PCDPE Interfaraence
P ~ DL raised dus to Hlank Contamination
. D' - Dilution Value
C - Copfirmation Value \ .
E - /Estimatad Most Probable Concentration’, due to Interference, ion ratio oul.
REMARKS: Less than quantitation limit. :

1

2 Over instrument calibration range.
3 TCDF result less than CRQL, confizmatien nut zequ:.red
4 Exratic Calibration response.

5  Low IS recovery:

6 High IS recovery:

7 Analyte missed in PE sample.

8 Warning-low recovery in PE sample.

9 Action-high recovery in .PE sample.

10 Warning-high recovery in PE sample.

11 IS ION RATIO OUTSIDE LIMITS




Pcdd/pcdf form 1

SOLID Calibration Stds (ug/ul) . Equivalent DL in Samples (ng/kg) Equivalent CL in Samples (ng/kg) - '
TCDD/TCDF _Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF
No dilution: ’ . .
(.Cs_l) 0.50 ‘2.5 5.0 ; DL{CS1l}= 3.13 15.6 J31.3 : CL {C85): 1250 6250 12500
(CS5) 200 1000 | 2000
Sample wt. M or Lipids = (3% o ) Extract Vol  ( '20) ul
A 2 .
Extract Diluted : .
Dilution Factors { E& ; DL(CSL)= 3.13  15.6 31.3 C L (CS5) 1250 6250 12500
EPA LIMS Sample #: EPA Sample ¥: ME&% tAB ID #:
R iy Lab File: iE:

- PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

Bxtraction Date: &
Analysis Date: o2

SAMPLE TYPE: Other
UNITS: ng/kg
RESULT cope TEF TEQ TEF TEQ TEF TEQ
mammals mammuals birds birds tish fish
1 2.2 . J 1,5 2,3,7,8 TCDD x 1 = 2.20 1 2.20 1 2.20
-2 2.2 J TCDD Total i .
3 11 J 1,5 1,2,3,7,8 peCDD : x 1 = 11.0 1 11.00 111.00
4 15 J PeCDD Total . _ '
5 13 . J ‘1,5 1,2,3,4,7,8 HxCDD x 0.1 = 1.30 oos  0.65 os 6.50.
6 89 J 5 1,2,3,6,7,8 HxCDD x 0.1 = 8.9 o;m 0.89 om 0.89
7 23 J s 1,2,3,7,8,9 HxCDD ’ x 0.1 = 2.3 o1 2.30 om 0.23
8 130 J : HxCDD Total
9 350 J 5 1,2,3,4,6,7,8 HpCDD . x 0.01 = 3.5 o001 0.35 .pom_0.35.
10 390 . J HpCDD Total :
11 1000 J 5 OCDD ’ x 0.0001 0.1 oom 0.10 ogoom; 0.10
12 1.8 U 2,3,7,8. TCDF x 0.1 0.180 1 1.80 oo0s 0.09°
13 3.5 J TCDF Total -'
14 1.2 [353 5 1,2,3,7,8 PeCDF X 0.05 = 0.060 o1 0.12 " ops 0.06
15 3.0 J 1,5 2,3,4,7,8 PeCDF x 0.5 .= 1.50 1 3.00 o5 1.50
16 15 J PeCDF Total .
17 12 J 1,5 1,2,3,4,7,8 HxCDF x 0.1 = 1.20° o1 1.20 oa 1.20
18 6.7 J 1,5 1,2,3,6,7,8 BxCDF x 0.1 0.67 ' o1 0.67 o1 0.67
19 0.69 0J 5-1,2,3,7,8,9 HxCDF x ‘0.1 0.07 o 0.07 o1 0.07
20 4.3 J 1,5 2,3,4,6,7,8 HxCDF X 0.1 = 0.43 0. 0.43 o 0.43
21 72 J HxCDF Total .
22 45 J 5 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.5 oo 0.46 - oo  0.46
23 6.3 J 1,5 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.06 oo 0.06 oo 0.06
24 . 120 - J HpCDF Total . :
25 80 J 5 OCDF ) i '0.0001 = 0.008 ao001 0.01 ogooor  0.01
27 34 . J TEQ (mammals from WHO-TEF) ’
28 25 . TEQ (avian from WHO-TEF)
29 26 J TEQ (f£ish fram WHO-TEF)
% Lipids
' DATE DATA ENTERED AND VERIFIED
INTEBNAL QUALTFTERS:
I - DL raised due to PCDPE Interferencs
B - DL raised dus to Blank Contamination
D - Dilution Value
C - Confirmation Valus .
. . E - 'BEstimated Most Probable Canc-n\:ra:iun ' du- to Interference, ion ratio out.
x_mxxs.-. Less than gquantitation limit.

Over instrument calibration range.

TCDF rmssult less than CRQL, con!:.ma!::.an not , zeq\ured
Erratic Calxbtation xesponse.

Low IS recovery:

High IS recovery:

Analyte missed in PE sample.

Warning-low recovery in PE sample.

Action-high recovery in PE sample.

10 Warning-high recovery in PE sample.

11 IS ION RATIO OUTSIDE LIMITS
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© pedd/pedf form 1

P ; Calibraticn Stds (ugful) Equivatent OL in Samples (ng/kg) Equivalant CL In Samples (ng/kg)
TCDD/TCDF Others OCDDIOCDFl TCDO/TCDF Others OCDD/QCDF TCDD/TCDF Others OCDD/OCDF
No dilution: . ' . ’
T (esD) 0.50 2.5 5.0 ; DL(CS1)= 10.00 50.0 100.0 ~: CL {CSS): 4000 20000 40000
(CS5) 200 1000 2000 .
Sample wt. = { Fopoas WM or Lipids = ‘Fﬁ) Extract Vol ( 20) uL
Extract Diluted : '
pilution Factor= ( iz = . ; DL(CS1)= 10.00° 50.0  100.0  CiL (CS5) 4000 20000 40000
EPA LIMS Sample #: o bt LAB ID #:
T Lab File:

PROJECT NO.:-
PROJECT NAME:
DATA REVIEWER:

- Extraction Date: j
Analysis Date:

SAMPLE TYPE: Otherxr
UNITS: ug :
RESULT CODE TEP. . TEQ TEF TEQ TEF TEQ
N mammals 'mammal s birds birds fish fish
1 8.1E-07 u 2,3,7,8 TCDD. x 1 = 0.00 1 0.00 T 0.00
2 8.1E-07 uJ TCDD Total -
3 2.0E-06 14 B 1,2,3,7,8 PeCDD x 1 = 0.0 ! 0.00 1 -0.00
-4 2.0E-06 J - PeCDD Tatal . . .
5 2.3E~06 J 1 1,2,3,4,7,8 HxCDD x 0.1 = 0.00 o005 0.00 os 0.00
6 3.1E-06 J 1 1,2,3,6,7,8 HxCDD x 0.1 = 0.0 oo 0.00 e;d 0.00
7 2.2E-06 U B 1,2,3,7,8,9 HxCDD x 0.1 = 0.0 o1 0.00 oor_0.00
8 7.6E-06 J HxCDD Total '
9 7.BE-06 J 1 1,2,3,4,6,7,8 HpCDD x 0.01 = 0.0 o0m 0.00  oom 0.00
10 7.8E-06 J ] HpCDD Total ) ]
11 _2.7E-05 J 1 0oCDD x 0.0001 = 2.7E-09 oooot _ 0.00 ooom 0.00
12 9.8E-07 U 2,3,7,8 TCDF x 0.1 = 0.000 1 0.00 o0s 0.00
13 9.BE-07 uJ TCDF Total .' :
14 1.8BE-06 2) ‘E 1,2,3,7,8 PeCDE: > x 0.05 = 0.000 ol 0.00 o5 0.00
15 2.4E-06 u E 2,3,4,7,8 PeCDF x 0.5 = 0.00 - 0.00 os 0.00
16 2.4E-06 uJ PaCDF Total
17 2.6E-06 J 1 1,2,3,4,7,8 HxCDF' x 0.1 = 0.00 0.1 0.00 o3 0.00
18 1.8E-06 g E 1,2,3,6,7,8 HxCDF x 0.1 = 0.00 0. 0.00 or 0.00
19 1.5E-06 g 1,2,3,7,8,9 HXCDF x 0.1 = 0.00 o1~ 0.00 o1 0.00
20 2.1E-06 U B 2,3,4,6,7,8 HXCDF x 0.1 = 0.00 o1 0.00 ar 0.00
21 4.5E-06 J . HxXCDF Total p
22 3.4E-06 U E 1,2,3,4,6,7,8 HpCDF X . 1 0.01 = 0.0 oot -0.00 o; 0.00
23 1.9E-06 u : 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.00 om 0.00 om__0.00
24 4.2E-06 uJ _ HpCDF Total i " =
25 6.5E-06 J 1 OCDF x 0.0001 = 0.000 - o.0001 0.00 goow 0.00
27 NA ’ TEQ (mammals from WHO-TEF) '
28 NA TEQ (avian f£rom WHO-TEF)
29 NA . TEQ (fish from WHO-TEF) )
) ] % Lipids @@ﬁ!
" DATE DATA ENTERED AND VERIFIED
INTERNAL OUALTFTERS:. :
I - DL raised due to PCDFE Interference
B - DL rained due to Blank Contamination -
0 ~ Dilution Value ) .
- C - Confirmation Value o
- R . E - 'Bl_timr.od Most Probable qanccntrltion', due to Interference, ian ratio ocut. -
BEMARKS: Less than quantitation limit. - :

WE ot h W

Over instrument calibration range.

TCDF result less than CRQL, confirmation not required.
Erratic Calibration response. .
Low IS recovery:

High IS recovery:

Analyte missed ‘in PE sample.

Warning-low recovery .in PE sample.

Action-high recovery in PE sample.

10 warning-high recovery in PE sample.
11 IS ION RATIO OUTSIDE LIMITS



pedd/pedf form 1

* DATA REVIEWER:

souD Calibration Stds (ug/uL) ] Equivalant DL in Samples {ng/kg) ] Equivalent CL in Samples (ng/kg)
TCDD/TCDF _Others OCDD/OCDF TCDOD/TCDF Others OCDD/OCODF TCDD/TCDF Others OCDD/OCDF
No dilution: ’ . ’ ]
(es1) 0.50 2.5. 5.0 ; DL(CS1)= 10.00 50.0 100.0 : CL {CS5): 4000 ' 20000 40000
{CS5) - 200 1000 2000
L R . ) !
Sample wt. = {( E%; 3019) ®M or Lipids = (fﬁ%@) Extract Vol { 20) un
Extract Dlluted : : : ’ ,
Dilution Factors= ( S ; DL{CS1)= 10.00 50.0 100.0 L (CSS) 4000 20000 40000
EPA LIMS Sample #: LAB ID #: Bpianeng
' PROJECT NO.: Lab Pile: [ENGSGI0A0

PROJECT NAME:

Analysis Date: ""—'»-@g_@f@d

SAMPLE TYPE: . Other  EDIWHGEZRTARK:
UNITS: ug . .
RESULT CODE TEF TEQ TEF TEQ TEF TEQ
manmalg mATEAl S birds birds fish fish
1 1.5E-06 U 2,3,7,8 TCDD x 1 = 0.00 . , 0.00 1 0.00
2 1.5E-06 UJ TCDD Total
3 2.6E-06 U B 1,2,3,7,8 PeCDD . x 1= 0.0 1 0.00 1 0.00
4 2.7E-06 J PeCDD Total / N - .
© 5 2.8E-06 U B 1,2,3,4,7,8 HxCDD ) x. 0.1 = 0.00 oes_ 0.00 s 0.00
6 3.1E-06 U B 1,2,3,6,7,8 HxCDD x 0.1 = . = 0.0 om 0.00 om 0.00-
'7_1.BE-06 U .B 1,2,3,7,8,9 HxCDD x 0.1 = . 0.0 a1__0.00 am_0.00
8 7.7E-06 J - HxCDD Total : : .
9 5.2E-06 u- B 1,2,3,4,6,7,8 HpCDD x 0.01 = - 0.0 oo 0.00 oot 0.00
10 5.2E-06 J HpCDD. Total . L
11 7.4E-06 u ‘B OCDD x -0.0001 = 7.38B-10 oot  0.00 ooom 0.00
12 1.7E-06 K © 2,3,7,8 TCDF x 0.1 = 0.000. 1__0.00 oos 0.00
13 1.7E-06 uJ TCDF Total : .
14 1.8E-06 - U 1,2,3,7,8 PeCDF x 0.05 = 0.000 o1 0.00 oos 0.00
15 _2.1E-06 . U E 2,3,4,7,8 PeCDF x 0.5 = 0.00 1__0.00 " os. 0.00
16 2.1E-06 UJ PeCDF Total ° .
17 3.4E-06 U B 1,2,3,4,7,8 HxCDF x 0.1 = 0.00 o1 0.00 oy 0.00
18 2.6E-06 U B 1,2,3,6,7,8 HXCDF x 0.1 = 0.00 o1 0.00 o1 0.0
19 3.1E-06 U B 1,2,3,7,8,9 HXCDF x 0.1 = 0.00 o3  0.00 o1 0.
20 2.6E-06 U B 2,3,4,6,7,8 HxCDF x 0.1 = 0.00 0.1 0.00 oy 0.00L
21 1.2E-05 J : HXCDF Total : i
22 3.1E-06 u E 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.0 om 0.00 oo 0.00
23 _2.9E-06 U -1,2,3,4,7,8,9 HpCDF x 0.01 = 0.00 oo 0.00 “om_0.00
24 3.8E-06 uJ . BpCDFE Total
25 4.8E-06 U B OCDF : x 0.0001 = 0.000 ooom__ 0.00 ogo:  0.00
27 NA TEQ (mammals from WHO-TEF) -
28 NA TEQ (avian from WHO-TEF)
29 NA TEQ (fish from WHO-TEF) -
’ % Lipids
DATE DATA ENTERED AND VERIFIED
INTERNAL QUALTYFTERS: .
" . I - DL raised dus to PCDPE Interferenca
B - DL xaised dus to Blank Contamination
D - Dilution Value -
C - Confirmation Valus
E - 'Estimated Mot Probable Concentration®, duae to llnt.rhrmc-. ion ratio out.
BEMARKS: Less than quantitation limit.

Over instrument calibration range.

TCDF result less than CRQL, cnntxrmatmn not raquized
Erratic Calibration response.

Low IS recovery:

High IS recovery:

Analyte migsed in PE sample.

Warning-low recovery in PE sample.

9 Action-high recovery in PE sample.

10 Warning-high recovery in PB sample

11 18 ION RATIO OUTSIDE LIMITS
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‘pcdd/pedf form 1

SOLID

Calibration Stds (ug/ul) £quivalent DL In Saniples {ng/kg)

Equivalent CL T Sampias ("o/kg)

TCDD/TCOF _Others OGDD/OCDF TCDD/TCOF Others OCDD/OCDF - TCDD/TCOF ' Others OCDD/OCDF

'No dilution: : . - . )

{Cs1) 0.50 2.5 5.0 ; DL{CS1)=" 10.00 50.0 100.0 + CL (CS5): 4000 20000 40000

(CS5) 200 1000 2000

§an1;>1e wt, = = 8M or Lipids = Extract Vol { 20 } ul

Extract Diluted : ) _
Dilution Pactors ( & ; DL{CS1)= 10.00 50.0 100.0 CL (CS5) 4000 20000 40000
EPA LIMS Sample #: [] EPA $ample $:

PROJECT NO.:
PROJECT NAME:
DATA REVIEWER:

Soil

*ﬁm

Analysis Date:
Other

10 Warning-high recovery in PE sample.

11

IS ION RATIO OUTSIDE LIMTTS

SAMPLE TYPE:
UNITS: ug .
RESULT CoDE TEP TEQ ‘TEF TEQ TEF TEQ
= : . ) " mammals mammals birds. birds fish fish
1 3.6E-06 u 2,3,7,8 TCDD x 1l = 0.00 t 0.00 1 0.00
2 3.6E-06 uJ TCDD Total . .
3 2.2E-06 U B 1,2,3,7,8 PeCDD o x 1l = 0.0 1 0.00 t 0.00
4 2.2E-06 J FeCDD Total '
5 2.2E-06" U 1,2,3,4,7,8 HXCDD x g.1 = 0.00 oo 0.00 es 0.00
6 2.38-06 u 1,2,3,6,7,8 HXCDD - x 0.1 0.0 om__ 0.00 Qo 0.00
7 2.2E-06 U X,2,3,7,8,9 HxCDD X 0.1 = 0.0 [} 0.00 o001 0.00 .
8 2.2E-06 uJ HxCDD Total )
S 4.0E-06 U B 1,2,3,4,6,7,8 HpCDD x 0.01 = 0.0 qo0t 0.00 oot 0.00
10 4.0E-06 J HpCDD Total _ : _ ’ . ] .
11 8.2E-06 U B OCDD ' : x 0.0001 = 8.2E-10 oqoc0t 0.00 o001 0.00
12 2.1E-06 U 2,3,7,8 TCDF X X 0.1 0.000 1 0.00 oos 0.00
13 2.1E-06 UJ - TCDF Total : .
14 2.0E-06 U 1,2,3,7,8 PeCDF X 0.05 = 0.000 o1 0.00 o005 0.00
15 1.9E-06 U 2,3,4,7,8 PeCDF x 0.5 = 0.00 1 0.00 "o5 0.00
16 2.0E-06 uJ PeCDF Total . _
17-2.9E-06 . u B 1,2,3,'4,7',8 HxCDF x 0.1 = 0.00 ol 0.00 o1 0.00
18 2.3E-06 U B 1,2,3,6,7,8 HxCDF x 0.1 = 0.00 o1 . 0.00 01 .0.00
19 3.6E-06 u 1,2,3,7,8,9 HXCDF x 0.1 = 0.00 0.1 0.00 o1 0.00
20 3.6E-06 u B 2,3,4,6,7,8 HxCDF X 0.1 = 0.00 [ 0.00 sy 0.00
21 9.6E-06 J HxCDF Total i .
22 4.2E-06 u E' 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.0 o0 0.00 om_ D0.00
23 3.2E-06 U 1,2,3,4,7,8,9 HpCDF . x 0.01 = 0.00 omm  0.00 ou 0.00°
24 5.1E-06 UJ HpCDF Total ’ .
25 5.6E-06 1) B OCDF - X 0.0001 = 0.000 o000t 0.00 gooop 0.00
_27 NA TEQ (mammals from WHO-TEF) : .
28 NA TEQ (avian from WHO-TEF)
29 NA TEQ (fish from WHO-TEF)
+ Lipids [ESEEET
DATE DATA ENTERED AND VERIFIED ’
I‘ - DL raised dus to PCOPE Interference
B - DL raisad due to Blank Contamination
D - Dilution valus
€ - Confirmation Valus
: " BE - 'Estimatad Most Probable Concentratien', due te. Interfersnce, ian ratio out.
REMARKS; 1 Less than guantitation limit.
- 2 Over instrument calibration range.
3 TCDF result less than CRQL, confirmation not xequ:.red.
& Ezrratic Calibration response.
5 Low IS recovery:
6 High IS recovery:
7 Analyte missed in PR sample.
8 Ha.rninq—low recovery in PE sample.’
9 Action-high recovery in PE sample. -




podd/pedt form 1

soup Calibration Stds (ug/ul) - Equivalent DL In Sampies (ng/kg) "Equivalent CL in Samples (ng/kg)
TCOD/TCDF Others OCDD/OCDF ~ TCDD/TCDF Others OCDD/OCDF TCDD/TCDF __ Others __ OCDD/OCDF
No dilution: . . ) . )
{Cs1) 0.50 2.5 5.0 ; DL(CS1)= 10.00 50.0 100.0 - CL (CS5): AOdD . 20000 40000
(CSS) . . 200 1000 2000
o . arpewEiEae
Sample wt. = ( : %M or Lipids = (ZEILsQn07) Extract Vol { 20) uL
Extract Diluted : o ’ - .
; D,L(CS1)= 10.00 50.0  100.0  C,b (CS5) 4000 . 20000

PROJECT NO.:
PROJECT NAME:

LAB ID #: &
Lab Pile::
Extraction Date:

DATA REVIEWER: : o e Analysis Date:
SAMPLE TYPE: © soil ﬂi‘&:@_@ : wWaste SRR rish BRlereiEsivater Other
UNITS: . ug
RESULT copE TEP TRQ
) marmals . marmals
1 2.0E-06. U’ 2,3,7,8 TCDD x .1 o= 0.00
2 2.0E-06 UJ TCDD Total ) :
"3 2.5E-06 - U B 1,2,3,7.,8 PeCDD x ) 1 = 0.0
"4 2.5E-06 J PeCDD Total )
5.2.5E~06 U B 1,2,3,4,7,8 HxCDD x 0.1 = 0.00
6 2.8E-06 J 1 1,2,3,6,7,8 HxCDD x 0.1 = 0.0
7 1.8E-06 u E 1,2,3,7.8,9 HxCDD ' x 0.1 = 0.0
8 5.4E-06 . J HxCDD Total .
9 3.1E-06 J 1 1,2,3,4,6,7,8 HpCDD : - X 0.01 = 0.0
10 3.1E-06 . J HpCDD Total S
11 7.8E-06 U B OCDD ' x 0.0001 = 7.8E-10
12 1.5E-06 u 2,3,7,8 TCDF % ' 0.1 = 0.000
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.16 5.0E-06 J PeCDF Total K
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21 1.5E-06 J HxCDF Total
22 2.7E-06 u B 1,2,3,4,6,7,8 HpCDF x 0.01 = 0.0
23 '2.5E-06 U B 1,2,3,4,7,8,9 HpCDF x 0.01 = 0.00.
24 5.3E-06 J HpCDF Total : .
25 4.2E-06 U -B OCDF . ’ x 0.0001 = 0.000
27 NA TEQ (mammals f£rom WHO-TEF)
28 NA ~ TEQ (avian from WHO-TEF)
29 NA ' TEQ (fish from WHO-TEF)
' % Lipids Saigeay
DATE DATA ENTERED AND VERIFIED - ’
INTERNAL OUALIFIERS:
I -DL raised due to PCDPE Interference
B - DL raised due to Blank Contamination
D - Dilution Value
C - Confirmation Value
E - 'Estimated Most Probable Concentration', due to Interference, lan ratio out.
REMARKS ;, . Less than Quantitation limic. :

Over instrument calibration range. .
TCDF result less than CRQL, confirmation not required.
Erratic Calibration response.

Low IS recovery:

High IS recovery:

Analyte missed in PE sample.

Warning-liow recovery in PE sample.

"9 Action-high recovery in PE sample.

.10 Warning-high recovery in PE sample.
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" soLD l Calibration Stds (ughul) " Equivalent DL in Samples (ng/kg) . Equivalent CL in Samples (ng/g)
" _TCDD/TCDF . Others OCDD/OCDF TCDO/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCEF
No dilution: R T - —
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5 Lab File:

PROJECT NO.:
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Low IS recovery:
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10 2.7E-06 “UT HpCDD Total
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19 1.8E-06 U 1,2,3,7,8,9 HXCDF x 0.1 = - 0.00° a1 0.00 oq 0.00
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24 2.9E-06 UI HpCDF Total i )
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29 NA TEQ (fish fram WHO-TEF)
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TNTERYAL OUALIFYERS:
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EXECUTIVE SUMMARY

Whole sediment and soil bioassays were conducted at the EPA Region 4 Science and Ecosystems -
Support Division/Environmental Services Assistance Team Toxieology Laboratory in Athens, Georgia,
to determine the toxicity of samples from the Davis Timber Sdperfund site, Hattiesburg, MiSsissippi.
“The test species used were the arﬂphipod, Hyalella azteca, the oligochaete, Lumbriculus variegatus, the
earthworm, Eisenia foétida and the lettuce seed, Lactuca sativa. The bioaccumulation potential of the
soil and sediment San_lples was aleo determined with Eisenia foetida and Lumbriculus variégatus,
respectively. After 14 days of exposure to the site sediments there were no significant differences
(P=0.05) in the survival and gronh of Hyalélla azteca between the laberatory control or field reference
sediments and any of the site sediments. In the 96-hour sediment toxicity screen tests, there were no |
significant differences (P=0.05) in the survival of Lumbricﬁlus variegatus between the laboratory control
or field reference sediment and any of the site sediments. Adequate amounts of Lumbriculus variegatus .
tissue was obtained for ehemical analyses in all of the sediment samples after the 28;day
bioaccumulation tests. In the soil toxicity tests, there were no significant differences (P=0.05) in the
survival of Eisenia foetida between the laboratory control or field reference soil and any of the site soils.
" The growth of Eisenia foetida in the earthworms was not measured. Adequate amounts of Eisenia foetida
tissue were obtained for chemical analyses for all of the soil samples after the bioaccumulation tests.
-Fina_lly, there werc no signjﬁeant differences (P=0.05) in the seedling germination rates between the

laboratory control or field reference soil and any of the site soils.
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1.0 INTRODUCTION -

Surface soil and whole sediment bioassays were conducted at the EPA Region 4 Science and

: Eclosystems Support Division (SES'D)/Environmental Services Assistance Team (ESAT) Toxicdlogy
Laboratory in Athens, Georgia, to determine the toxicity and bioac.cumulation pdt_ential of sediment and
soil samples collected from the Davis Timber Superfund Site, Hattiesburg, Mississippi. The freshwater
test organisms used for the whole sediment toxicity tests were the amphipod, Hyalella azteca (acute
.toxicity) and the oligochaeté, Lumb_ri'culus varieg&tus (acute toxicity and bioaccumulation potential).
The test species used for the soil bioassays were the lettuce seed, Lactuca sativa (acute toxicity) and the
'lumbricid earthworm, Eisenia foetida (acute toxicity and bioaccumulation potential). The effect criteria
for the acute toxicity tests were sufvival and growth (H. azteca and E. foetida) and seedling germination
(L. sativa). The criteria for effect the bioaccumulation tests with L. variegatus and E. foetida were
survival and _biQaccurr_xulati;m potential. The endpoint for the bioaccumulatioh_testé was to obtain
adequate mass of test organism tissue for use in the analyses of the chemicals of potential concern

(COPCs).

The original copies of the relevant raw data pertaining to the toxicity and bioaccumulation tests are
maintained at the EPA Region 4 SESD/ESAT Toxicology Laboratory, 980 Collegé Station Road, Athens,
Georgia 30605-2720. | | | |

o 2.0 MATERIALS AND METHODS
21  TEST SAMPLES

The five sediment and five soil samples used in the bi'oassays were collected by U.S. EPA Region 4
SESD persoﬁnel on July 27 and 28, 2004 and transported 6n ice to the EPA Region 4 Laborétory in
Athens, Georgia. The sediment samples were identified as DT-SD-B/T-01, DT—SD-B/T—O_Z, DT-SD-B/T-
03, DT-SD-B/T -04, and DT-SD-REFI (refergnce). The soil sarhples were identified as DT-SS-B/T -01,
DT-SS-B/T -02, DT-SS-B/T-03, DT-SS-B/T-04, and DT-SS-REF1. All of the samplés were stored in 'a
refrigerator at 4 + 2°C until used for testing. Prior to use in testing, the _sampleé were thoroughly

' 'homogeriized in their drigihal containers and hand sorted to remove large debris, grass, stones, sticks, and

any indigenous organisms present.

The control sediment used to assess the _heal'th of the test organisms was collected from the Ogechee )

River in northern Georgia, and was treated the same way as the test sediments. The control soil used for -
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the earthworm tests was artificial soil prepared in the laboratory and comprised 20% kaolinite clay, 10%
sphagnum peat, and 70% fine silica sand and the control soil for the seedling genhination tests comprised
of 100% fine silica.sand (Greene et al., 1989). The laboratory control sediment and soil have been -
chenncally charactenzed and are within acceptable limits (i.e. free of elevated COPCs). Chain-of-

custody records and other traffic information pertaining to the test samples are prov1ded in Appendlx A

2.2 TEST ORGANISMS _
Juvenile H. azteca, 7-to 14-days old at test initiation and adult L. variégatus were used in the sediment

bioassays. Adult, fully clitellate E. foetida (more than 60 days old at test initiation) and L sativa seeds

(Buttercrunch variety) were used in the soil broassays The test organisms used for the broassays were

obtained from EPA Region 4 SESD/ESAT 1n-house laboratory cultures and the lettuce seeds were
obtained from an outside vendor The organisms appeared to be normal and healthy at test m1t1at10n No -

mortahtxes or abnormahtles in the test populatlons were observed within 24-to 48 hours of test initiation.

23 CONTi(OL (OVERLYING) WATER

The control or overlying water used for the sedime'nt toxicity and bioaccumulation tests was well water
with hardness, alkahmty and conductivity values of approxlmately 64 mg/L as CaCO,, 55 mg/L as
CaCOs,, and 176 pmhos/cm respectlvely The well water was obtamed from a deep well located at the
EPA Region 4 SESD facﬂxty The water used to hydrate the earthworm and lettuce seed broassay sorls
was Milli-Q water (ie. delomzed water that had been further punﬁed by passing through a Milli-Q

- deionizing system).

24 TEST METHODS _ | |
The H. azteca toxicity tests and the L. variegatus toxicity and bioaccumulation tests were performed

according to a modification of the guidelines provided in EPA/600/R-99/064 entitled: “Methods for

Measuring the Toxicity and Bioaccumulation of Sediment-AsSoc'i_at_ed Contaminants with Freshwater
Invertebrates” (USEPA, 2000). The H. azteca tests were performed for 14 days insteadof the 10 day_s_
recommended -by the rhethod. In order to obtain adequate amount of tissue for chemical analyses (i.e.
approximately 60 grams tissue per sample) the guidelihes for the L. variegatus bioaccumulation tests |
were modified by using larger test vessels and varymg the amounts of sediment, L. varzegatus and

overlymg water




The bioassays with E. foetida and L. sativa were performed ﬁsing a modification of EPA guideline

EPA/600/3-88/029 entitled: “Protocols for Short Term Toxicity Screening of Hazardous Waste Sites” -

(Greene et al., 1989). The modifications for the earthWorm bioaccumulation tests were performed in

order to obtain adequate mass of earthworm tissue for use in chemical analyses '(i.e. approximately 60-70

grams per sample).

24.1 Hyalella azteca Whole Sediment Toxicity Tests
The 14-day solid phase tox_icity tests with H. azteca were conducted in 300 mlL glass beakers containing
_ a_pproxiniately 100 mL of test or control sedi;rient and 175 mL of overlying water. One day prior to the
~ addition of the test organisms, the test vessels were labeled and the required volumes of sediment and
overlying'water were added. Four site sediments'(i.e._. DT-SD-B/T-01, DT-SD-B/T -02, DT-SD-B/T-03,
and DT-SD-B/T-04), one reference sediment (i.e. DT-SD-REF1), one site soil (i.e. DT-SS-B/T-04), and
~one laboratory control sediment (conﬁol) were used in the toxicity tests. 'Soil'sarﬁple DT-SS-B/T-04 was
used as a sediment (i.e..DT-SD-B/T -05) because it was inundateel'with water and could not be used in the

soil bioassays.

On the day of the tesfs, the overlying water was renewed in eaeh repiicate test vessel and the water
quality pararneters (hardneés, alkalinity, conducti.vit-y, dissolved oxygen, pH, etc.).were measured.
Eighty H. azteca were exposed per s_ample in individual test vessels, equally divided among 8 replicates
(ie. 10 organisms per feplicate). The test vessels were labeled replieate A through H. The iesf
organisms were indiscriminately added to the test charhbers,-one replicafe at a time until loading was -
completed. The duration of the toxicity tests was 14 days during which the overlying water ir; each

replicate was renewed twice daily. -

A surnmary of the H. azteca sediment toxicity test conditions is prdvided in Table 2-1. Each H. azteca -

replicate was fed 1 mL of a Yeast-C.ereal leaves-Tetramin (YCTM) mixture daily-after the second

- overlying water renewal. The tests were conducted in a reom maintained at a temperattire of 22 i 2°C
with a daily photoperiod of 16 hours of light and 8 hours of darkness under ambient laboratory
illu_minat_ion (100-1,000 Lux). The test vessels were observed daily for organism menalify, sediment
avoidance, and other behavioral changes. At the end of the 14-day exposure period, organisms were
sieved from the sediment, counted, and oven-dried at 60 +2°C for_ 24 hours. The dried ofganism were

then weighed in order to determine growth (i.e. dry weight). -

8
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2.4.2 Lumbnculus varzegatus Whole Sedlment Toxicity and Bloaccumulanon Tests

2421 Tox1clty Screen Tests

A 96-hour whole sediment toxicity screen test was performed concurrently with the L varzegatus
bioaccumulation tests. The screen test was performed to determine if the sediments were acutely toxic,
and whether the bioaccumulation tests should continue. The test containers and condmons were the
same as those described for the H. azteca toxicity tests except that only 40 aduit L. yariegatuswere used
with 4 replicates per sample (i.e. 10 organisms per replicate). Also, the L. variegatus were not fed
during the 96-hour exposure. A summary of the L. variegatus whole sediment toxicity screen test
conditions is provided in Table 2-1. At the end of the 96-hour exposure period, the organi.sms were -

sieved from the sediment and counted to determine whether the bioaccumulation tests should proceed. -

2422 Bloaccumulatlon Tests _

The L. variegatus bioaccumulation tests were conducted in 19 L (5 gallon) glass aquana (26.5 cm helght
x 41 cm length x 20. 5 cm wrdth) containing approximately 2.5 to 3.5 L of test or control sediment and 4
L of overlying water. The volume of sediment used provided a sediment total organic carbon (TOC) o
content to oligo'c.haete tissue dry weight ratio of approx'ﬁnately'SO:l or greater. One day prior to the
addition of the test organisms, the test vessels were labeled (as replicate A throu.g'h D) and the required
volumes of sediment and overlying water were added Four site sedrments (i.e. DT-SD-B/T-01, DT SD-
B/T- 02 DT-SD-B/T- 03, and DT-SD-B/T-04), one reference sedlment (i.e. DT- SD REF1), one site sorl
(i.e. DT SS-B/T 04) and one laboratory control sediment (control) were used in the bloaccumulatlon
tests. Soil sample DT- SS-B/T-04 was used as a sedrment (i.e. DT-SD-B/T-05) because 1t was inundated

w1th water and could not be used in the soil bloassays On the day of the test, the overlying water was

- renewed in each replicate test vessel and the water quahty parameters (hardness alkallmty, conduct1v1ty,

dissolved oxygen pH etc.) were measured. The exposures were began by welghmg approximately 25
grams (wet welght) of the ohgochaetes and addmg them to each of the 4 replicate test chambers The

duration of the bioaccumulation tests was 28 days during which the overlying water in each replicate was

' renewed dally The L. varzegatus were not fed during the 28- -day exposure period. Aeration was

provided to all of the test chambers after 48 hours because of low dissolved oxygen (D.O.) levels.

A summary of the L. variegatus sediment bloaccumulatlon test conditions i is prov1ded in Table 2-2. The

tests were conducted in‘a room mamtamed ata temperature of 22 +2 °C wrth a daily photopenod of 16

' hours of light and 8 hours of darkness under amblent laboratory illumination (100-1, OOO Lux). The test




' organisnis were observed daily for rnortality and other behavioral changes.- At the end of the 28-day -
exposure period, the organisms were sieved from the sediment and weighed “All of the organisms in the
replicates of each sample were pooled and then frozen prior to homogenlzation and shipment to the

analytical laboratory for chemical analyses.

2.4.3 Eisenia foetida Soil Toxicity and Bioaccumulation Tests
2.4.3.1 Eisenia foetida Soil Toxicity Tests
The earthworm, E. foetzda whole soil toxicity tests were conducted in 500 mL Mason jars using 200
grams of soil and 10 adult earthworms per replicate. Two site soils (i.e. DT-SS-B/T-01 and DT-SS-B/T--
03), one reference soil (i.e. DT-SS-REFI) and one laboratory contro} or artificial 'soil (control) were used
in the toxicity tests. A 50% dilution of sample DT-SS-B/T-01 was performed using the laboratory
control soil as diluent. This diluted sample was'designated as DT-SS-B/T-02. Four replicates were set
up for each s01l sample and 200 grams of 5011 (hydrated to 75% of the water holding capacity) were
added to each replicate Samples with excess moisture in them were allowed to air-dry at room
temperature prior to use. The exposures were began by counting and welghmg 10 adult (>60 days old,
~each weighing 300 to 500 mg), fully clitellate worms into each of the 4 replicate test chambers. The
earthworms were placed on top of the soil and allowed to burrow into the soil.” The soils were checked 2
hours after loading to ensure that all of the worms had burrowed. The test"Vessels were covered with
plastic sheets with air holes pun_ched in the middle to allow for gaseous exchange. The duration of the

toxicity tests was 14 days dui'ing which the worms were not fed. '

2.4.3.2 Eisenia foetida Soil Bioaccumulation Tests

The earthworm bioaccumulation tests were conducted in 3.75 L (1 gallon) glass- jars containing :
approximiately 2 kilograms of test or control soil. The same soils used in the toiticity tests (i.e. DT-SS-
B/T_-Ol; DT-SS-B/T-OZ, DT-SS-B/T-03, field reference, and laboratory control) were also used in the
bioaccumulation tests. .Fo'ur replicates (labeled A through D) were set up for each sample. The . '
exposures were began by weighing approxinlately 25 grams (wet weight) of adult (>60 days old, each
weighing 300 to 500 mg), fully clitellate worms into each replicate jar. The earthworms were placed on
top of the soil and allowed to burrow into the soil. The soils were checked 2 hours after loading to
ensure.that all of the worms had burrowed. The test vessels were c0vered with plastic' sheets with
airholes punched in the middle to allow for gaseous exchange. The duration of the bloaccurnulation tests

was 28 days and the earthworms were not fed during the 28-day exposure period.
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A summary of the soil toxicity and bioaccumulation test conditions for the earthworms is provided in

Table 2-3. The tests were conducted in a room maintained at a temperature of 22 + 2°C with a dai.ly

.photopenod of 24 hours of hght and 0 hours of darkness under ambient laboratory illumination (540-

1,080 Lux) The test temperature was contmuously momtored and recorded daily with a thermometer

inserted into a separate temperature control vessel containing artificial soil. At weekly intervals, the
contents of each replicate test container were emptied into a glass bowl and the number of live worms
was counted. Any dead worms were also counted and removed during the weekly inspections. Soils

which appeared to be dry were hydrated by sprinkling deionized water from a wash bottle onto the soil

~and thoroughly mixing it with the soil. The worms were then placed on top of the soil and allowed to

burrow into the soil. The pH of the soils was measured at the beginning and end of the tests. At the end
of the exposure period, worms were collected from the soil, cleaned, and weighed. The worms in each
replicate were pooled and then frozen prlor to homogemzatlon and shrpment to the analytlcal laboratory

for chemical ana]yses

| 2.4.4 Lactuca sativa Seedling Germination Tests

The Lactuca sativa seedling germination tests were performed in 14 cm x 2.5 cm Petri dishes containing

100 grams of soil hydrated to approximately 85% of rts water holding capacity. Three replicates of each

sample was set up and 40 lettuce seeds (Buttercrunch variety) were evenly placed on ton of each

replicate. The seeds were oi/erlain with 90 grams of fine sand, placed in Ziploc® bags, and incubated at
24 + 2 °C. The first 48 hours of the seedling germination tests were performed in complete darkness and
the final 72 hours were conducted_with a photoperiod of 16 hours light and 8 hours dark. The light |

intensity was 4300 + 430 Lux. The pH of the soils was measured at the beginning and end of the tests.

At the end of the 120-hour exposure period, the number of gernlinated seeds in each replicate was-

determined by- countmg each seedhng that protruded above the soil surface. A summary of the test

conditions for the lettuce seed germination tests is prov1ded in Table 2-4.

25  REFERENCE TOXICANT TESTS ' __ \

R"outine reference toxicant tests are performed for all of the test organisms cultured at the EPA Region 4
SESD/ESAT Toxrcology laboratory For those orgamsms for which reference tox1cant data were not
avallable a reference toxicant test using potassium chlonde (KCl)or 2- chloroacetarmde (E. foetida only)
as the toxicant, was conducted concurrently with the toxicity tests The nom.lnal concentrations of

reference toxrcant used were O (control) 62.5, 125, 250, 500, and 1 000 mg KCI/L for H. azteca tests and
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0 (control), 125, 250, 500, 1,000, and 2,000 mg KCI/L for L. variegatus. The reference toxicant used for
the E. foetida tests was 2—chloroacetamide at concentrations of 0 (control), 12 .5 25, 50 100, and 200 pg
2-chloroacetamrde/g of soil. The reference toxicant tests are conducted under similar condltlons as the
toxrcrty tests. However, the number of replicates used is usually less and the duration of the reference

toxrcant tests is either 48 hours or 96 hours.

_ 3.0 STATISTICAL ANALYSES
Statistical analyses were performed following procedures published by USEPA fUSEPA, 2000).usin;g
computer prograrrrs to determine statistically significant differences 'betu/een test eampfe and laboratory
control or field reference sarnple'exposures. Survival and growth data were transformed when necessary,
and tested for normality and homogeneity of 'variance ahd analyzecl by analysis of variance (ANOVA)
followed by Dumnnett’s test or other comparison procedure (Gulley and WEST, Inc. 1994; Hamilton et. al,
1977; Snedecor and Cochran, 1980). o

4.0 RESULTS AND DISCUSSION

~ All of the whole sediment and soil test conditions mcludmg temperature, dlssolved oxygen, pH, hardness,
alkalinity, and conductivity remained within acceptable limits for the duration of the toxicity, seedling
germination, and bloaccumulatlon tests. No situations were recorded and/or noted during the tests whrch

were considered severe enough to Jeopardlze the quality of the sedrment and soil tox1c1ty data.

41  SEDIMENT TESTS

4.1.1 Hpyalella azteca Toxicity Tests

After 14 days of exposure to the Davis Timber Superfund site sediments, H. azteca were sieved from the
sedrment and counted. Amphipods which were not found after repeated sieving and thorough
examination of the sediments were considered to be dead. The survival and growth data for the H. azteca
sediment toxicity tests are presented ir1 Table 4-1. The suryiv_al'of H. azteca in the test sediments ranged
from 87.5 percent in sample DT-SD-B/T-02 to 98.75 percent in samples DT-SD-B/T-01 and DT-SD-B/T-
. 05. The survival of H. azteca was 92.5 percent and 98.75 perceht, respectively, in the laboratory control
sediment and field refererrce sediment (i. e. DT-SD-REF1) (Table 4-1). Under the conditions of the14-
day sedrment tox101ty tests there were no significant differences (P 0. 05) in the survival of H. azteca
between the laboratory control or ﬁeld reference sediment and any of the site sediments. Refer to Table

4-1 for specific details.
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The growth of H. azreca in the test sediments ranged from 0.13 mg/organism in sample DT-SD-B/T-02 to
0.19 mglorganism in sample DT-SD-B/T-04. The growth of H. azteca was 0.12 mg/organism and 0.14
mg/organism, respectively, in the laboratory control sediment and field reference sediment (i.e. DT-SD-
REFI) (Table 4-l). Under the conditions of the14-day sediment toxicity tests there were no significant
differences (P=0.05) in the growth of H. azteca between the laboratory control or field reference

sediment and any of the site sediments. Refer to Table 4-1 for specific details.

Copies of the relevant raw data pertaining to the H. azfeca sediment toxicity tests and the statistical

summaries are provided in Appendix B.

4.1.2 Lumbriculus variegatus Bioaccumulation Tests

The results of the 96-hour acute toxicity screen tests with L. variegatus indicated no toxicity to the test

organisms from exposure to the site, field reference, or laboratory control sediments (Table 4-2). There
were no significant differences (P:0.0S) in the survival of L. variegatus between the laboratory control
or ﬁeld reference sediment and any of the site sediments. .Therefore, the bioaccurnulation tests were

continued for the full 28 days.

At the end of the 28- day exposure period, all of the olrgochaetes in the site, laboratory control, and ﬁeld
reference sedrments appeared to be normal and healthy. A considerable amount of time and effort were
expended in sieving and collecting the oligochaetes from the sedrments Adequate amounts of tissue
(approxrmately 60 - 70 grams per sample) were collected for all of the test samples The tissues from ’
each replicate sample were pooled homogemzed and sent to the EPA Reg1on 4 SESD Analytrcal

Serv1ces Branch (ASB) and a contract laboratory program (CLP) laboratory for chemical analysrs Refer

'to Table 4-2 for specific details.

- Copies of the relevant raw data pertajning to the L. variegatus sediment toxicity screen and

bioaccumulation tests and the statistical summaries are provided in Appendix C.

4.2 SOIL TESTS

4.2, 1 Eisenia foetida Toxicity Tests

The results of the 14-day E. foetza’a soil t0x1c1ty tests with the two site so1ls one ﬁeld reference soil, and

~ one artificial soil (control) are provided in _Table 4-3. The survival of E. foetida in all of the site and
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control soils was 100 percent. The survival of E. foetida in the field reference soil was 97.5 percent
(Table 4-3). Under the conditions of the 14-day soil toxicity tests, there. were no significant differences -
(P=0.05) in the survival of E. foetida between the laboratory control or-ﬁeld_ reference soil and any of the

site soils (Table 4-3).

- The growth of E. foetida was not determined because the worms were added to the bioaccumulation

vessels in order to meet the weight requirements. Copies of the relevant raw data pertaining to the E.

foetida soil toxicity tests and the statistical summaries are provided in Appendix D.

4.2.2 Eisenia foetida Bioaccumulation Tests
The results of the 28-day E. foetida soil bioaccumulation tests ére'presented in Table 4-3. At the end of _'

the 28-day exposure period, the soils were emptied onto glass containers and the worms were collected.

- The soils were thoroughly examined and earthworms not found at the end of the examination period were

considered to be dead. The survival of E. foetida in all of soils was determined to be approximately 100

percent. Adequate amounts of earthworm tissue were available for chemical analyses for all of the

-samples. Refer to Table 4-3 for specific details.

Copies of the relevant raw data pertaining to the E. foetida bioaccumulation tests and the statlstlcal

summaries are provided in Appendlx D.

423 Lactuca sativa Germination Tests

* The results of the 120-hour L. sativa seedling germination tests are presented in Table 4-4. At the end of

-exposure period, the seedlings protrudin'g out of the oils were counted and recorded. The percentage

germination of the lettuce seeds in the site soils ranged from 69.2 percent in sample DT-SS-B/T-03 to 80

percent in DT-SS-B/T-02. The laboratory control and field reference germination percentages were 92.5

percent and 82. 5%, respectlvely (Table 4-4). Under the condltlons of the seedling germination tests,
there were no significant differences (P=0.05) in the germination of L. sativa between the laboratory

control or field reference soil and any of the site soils. Refer to Table 4-4 for specific details.

Copies of the relevant raw data pertaining to the L. sativa germination tests and the statistical summaries

are provided in Appendi* E.

14




. 5.0 CONCLUSION
Under the conditions of the 14-day toxicity tests, there were no signiﬁcant differences (P=0.05) in the
survival and growth of Hyalella azteca between the laboratory control or field reference sediments and

any of the site sediments. In the 96-hour sediment toxicify screen tests, there were no significant

- . differences (P=0.05) in the survival of Lumbriculﬁs vaiiegatus between the laboratory cohtro_l orfield

reference sediment and any of the site sediments. Adequate amounts of Lumbriculus variegatus tissue’
was.obtained for chemical analyses in all of the sediment samples after the 28-day bioaccumulation tests.

In the soil toxicity tésts, theré were no significant differences (P=0.05) in the survival of Eisenid foetida

between the laboratory control or field reference soil and any of the site soils. Adequate“-amounts'of

Eisenia foetida tissue were _obtained for chemical analees for all of the soil samples followihg the
bioaccumulation tests. Finally, there were no signiﬁcant differences (P=0.05) in the séédlihg

gérmination rates between the laboratory.control or field reference soil and any of the site soils.
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- Table 2-1.

Sed1ment Toxicity Tests

Summary of Test Condltlons for the Hyalella azteca and Lumbrlculus varzegatus

CONDITIONS

PARAMETER
L. Test typc':" Whole sediment toxicity test with overlymg water renewal
2. Temperature: - 22+2°C _
3. Light quality: Fluorescent (Ambient Laboratory Levels)
4. Duminance: 100-1000 Lux
5. Photoperiod: 16-Hour Light: 8-Hour Dark
6. Test chamber size:- 300 mL beaker
7. Sediment volume: 100 mL
8. Overlying water volume: 175 mL
9. Renewal of oveflying water: 2 volume additions/day
10.  Age of organisins: - 7-to 14-days H. azteca (1- to 2-day range in age); adult L.
. variegatus
11. Number of organisms/chamber: | 10 L
12.  Number of repliéates/treatment: 8 H. aiteca; 4 for L. variegatus screen
13. Feeding: 1 mL YCTM/rephcate daily H. azteca none for L.
: ' _ variegatus ) :
14, Aeration: _ None, unless D.O. falls below 2 5 mg/L
15. Overlying water: Well water
16. Test chamber cleaning: None .
17. Overlying water quality: Hardness, alkalinity, conductivity, pH and ammonia at the
. _ ' beginning and end of test. Temperature and DO da11y '
18. Test duration: 14 days (4 days for L. variegatus screen)
19. Endpoints: Survival and growth
20. Test acceptability: Minimum control survival (90% for H. azteca, 90% for L.
' variegatus) o
Source:

EPA/600/R-99/064 entitled: “Methods for Measuring the Toxicity and Bioaccumulation of Sediment- -
Associated Contaminants with Freshwater Invertebrates” (U.S. EPA, 2000).
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Summary of Test Conditions for the Lumbrzculus varlegatus 28—Day Sediment

Table 2-2.
Bloaccumulatlon Test
PARAMETER CONDITIONS
1 Test type: ‘Whole sediment toxicity test with overlying water renewal
2. Temperature: 23+1°C
3. Light quélify: ' Fluorescent (Ambient Laboratory Levels)
4. Tluminance: 100-1000 Lux
5. Photoperiod: 16-Hour Light: 8-Hour Dark
| 6. Test chamber size: 46L aquaria (may be modified)
7. Sediment volume: _ 1 L or more depending on TOC
1 8. Overlying water volume: '_ 1 L or more depending on TOC.
9. Renewal of overlying water: ' 2 v_élume additions/day -

10. Age of organisms: _Adult o _ _ _
11. Number of organisms/chamber: Variable (minimum 1 g/fepliéate) (50:1 TOC:dry weight)
12. Number of replicates/treatment: | Depends on test objective (5 recommended)
13. Feeding: ' None
14.  Aeration: None, unless D. O. falls below 2.5 mg/L
.15. Ovetlying water: Well water, reconstituted water
16. Test chamber cleaning: None i
17. Overlying water qualify: Hardness, alkalinity, conductivity, pH and ammonia at the
. . beginning _.and end of test. Temperature and D.O. daily
1 18. Test duration: 1 28 days
19. Endpoints: Bioaccumulation
20. Test acceptability: Adequate tissue for chemical apalysés
Source:

EPA/600/R-99/064 entitled: “Methods for Measurmg the Toxzczty and Bioaccumulation of Sediment-
Associated Contaminants with Freshwater Invertebrates” (USEPA, 2000)
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_Table 2-3.

Summary of Test Condmons for the Etsema foetzda Soil Tox1c1ty and Bioaccumulation

Tests
PARAMETER _CONDITIONS
1. Test type: Whole soil toxicity and bioaccumulation tests.
2. Temperature:- 22+2°C
3. Light quality: Fluorescent (Ambient Laboratory Levels)
4, Muminance: - 540-1000 Lux
5. Photoperiod: 24-Hours light/O hours darkness (continuous illumination)
6. Test chamber size: 500 mL glass (toxicity); 3.75 L glass (biocaccumulation )
7. Soil volume: 200 g/rephcate for tox1c1ty, 2 kg/replicate for
‘ bioaccumulation .
8. Age of organisms: Fully clitellate adult (>60 days old) 300-500 mg each .
9. Number of organisms/chamber: 10/replicate (toxicity); 50 to 60/repl1cate '
o (bicaccumulation)

10. Number of 'replicated/treat_rnent: 14
11.  Feeding: ' None
12. Test chamber cleaning: None B
13. Soil conditions: pH at the beginrting and end of test. Tempefat_ure daily
14, Test duration: 14 days (toxicity); 28 days (bioaccumulation)
15.  Endpoints: Survival, growth, and bioaccumulation potential
16. Test acceptability: >90% control survival (toxicity)

: : Adequate tissue for chemical analyses (bioaccumulation)

Source:

ASTM E1676-97. Standard Guide for Conducting Laboratory Soil Toxicity or Bioaccumulation Tests
with the Lumbricid Earthworm, Eisenia foetida.” ASTM 1997.

Greene et al. ' 1989.

“Protocols for Short Term Toxicity Screening of Hazardous Waste Sites.”
EPA/600/3-88/029. USEPA. February 1989.

18




Table 24.

Summary of Test Conditions for the lettuce seed, Lactuca sativa, Germination Tests

CONDITIONS .

PARAMETER

1 Test type: Static seedling germination tests

2 Temperature: | 24 +2°C
3. Light quality: Fluorescent (Ambient Laboratory Levels).

4 Tluminance: 4300 + 430 Lux - |

5 ~ Photoperiod: Initial 48 hours dark, followed by 16 hours light and 8

_ ' hours dark until tést termination at 120 hours
6. Test chamber size: Plastic petri dishes (14 cm x 2.5 cm) placéd in re-sealable
1 | polyethylene bags - '

7. Soil volume: | | 100 g/replicate

8. Soil moisture: 85 bercent of water holding capacity

9. Age of organisms: Seeds |

10. Number of organisms/chamber: | 40 .

11. Number of replicated/treatment: - | 3

12. Test chamber cleaning: . ' _None

13.  Soil conditions: pH and light i'ntensify at the beginning and end of test.

- Temperéture daily

14. Test duration: 120 hours (7 d_ays)

15. Test endpoint: Germination

16. Test acceptability: -{ > 90% germination in the control |

Source:

Greene et al. 1989. “Protocols for Short Term Toxicity Screening of Hazardous Waste Sites.”

EPA/600/3-88/029. USEPA. February 1989.
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Table 4-2. -

Results of the Lumbriculus variegatus Sediment Toxicity and Bioaccumulation Tests '

with Samples from the Davis Timber Superfund Site, Hattiesburg, Mississippi
.Toxicity. Bioaccumulation
' Sample ID Number '_ Number Percent Initial Final Adequate Tissue
Exposed Alive® Survival | Weight | - Weight Amount for
(grams) (grams) Analysis?
Control® 40 40 100 108 71.5 Yes
DTSDREF1 40 40 100 102.5 73.5 Yes
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APPENDIX A: CHAIN-OF-CUSTODY AND TRAFFIC
INFORMATION |




HE %

Generic Chain of Custody

USEFA Contract Laporatory Program

Referehce Case: 33146

— e—

R

‘Project Leader: '

Linda George

(706) 355-8804

Client No:
Region: _ 4 Data Shipped:  7/28/2004 Chain of Custody Record gfg":,zlgi:e-
Project Code: 04-0790 Carrler Name:  SESD Personnel )
Account Code: Airbilt: Relinquished By (Date / Time) Recelved By (Date I Time})
CE'RCL'S 1D: Shipped to: US EPA Region 4 SESD ° 1 JeL @{NM\}&A""\ —1|5°|.°L‘ 3o
-Spill 1D _ : 980 College Station Rd. - .
 Site Name/State: - Dayis Timber/MS _ Athens GA 30605 2

: 3
Action: Ecological Risk Assessment
‘Sampling Co: . US EPA Region 4 SESD 4
_ MATRIX/ . CONC/ ANALYSIS/ TAG No./ STATION SAMPLE COLLECT ac
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE! Bottles LOCATION DATEITIME Type
DT-SD-B/T-01  Sediment/ TuG - BIO/TOX (21)  (lce Only) (1) DT-SD-B/T-01 1 712812004 9:35 -
Dan Thon]an : : ) ] .
DT-SD-B/T-02 Sediment/ - UG BIO/TOX (21) {ice'Only) (1) DT-SD-BT-02 1 712812004 8:45 -
Bobby Lewis : .
DT-SD-B/T-03 Sediment/ - LG BIO/TOX (21) (ice Only) (1) DT-SD-B/T-03 : 7/28/2004 8:40 -
i . Dan Thoman : : _
DT-SD-B/T-04 Sediment/ LG BIO/TOX (21) ~  (lce Only).(1) - DT-SD-B/T-04 1 7127/12004 1550 -
Bobby Lewis . _ ’
DT-SD-REF1’ Sediment/ . WG - BIOTOX (21) (ice Only) (1) DT-SD-REF1 : 7/28/2004  10:20 -
* DanThoman - - .
DT-SS-B/T-01 sudacesoill =~ . L/C "BIO (21), TOX (21) (lce Only) (2) ~ DT-88-B/T-01 1 712712004 8:35 -
- Dan Thoman ) : .
DT-SS-BM-02 surface soill LUC  BIO(21), TOX (21) (ice Only) (2) OT-SS-BA-02 . 712712004 8:35 -
Dan Thoman ] i
DT-SS-B/T-03  surface soil/ " LIC BIO/TOX (21) (Ice Only) (1) DT-SS-B/T-03 . 7/27/2004  11.00 -
] : Dan Thoman ) '
DT-SS-BIT-04 surface soil/ LUC  BIO/TOX (21), TOX (ice Only) (2) DT-SS-B/T-04 : 702712004  10:10 -
) Dan Thoman : (21)- _ .
DT-SS-REF1  suiface soill L/C BIOTOX (21} {ice Only) (1)’ DT-SS-REF1 D T12712004 1335 -
Dan Thoman

Shipment for Case

Sample(s) to be used for laboratory QC:

Addlllonal Sampler Slgnature(s):

Chain of Custody Seal Number:

Complete? ¥ L\/‘/
. -1
Pine _sodrvr—
Analysis Key: Concentration: | = Low, M = Low/Medium, H = High TypelDesignate:  Composlte = C, Grab = G Shipment lced?

BIO = Bidaccumulation. BIO/TOX = Bioaccumulation/Toxicily, TOX'= Toxicity

R Number:

4-255188868-072804-0002

‘R prowdeQ preliminary results. Requests for preliminary results will i mcrease analytical costs.

end Copy to: Sample Management Office, Attn Heather Bauer, CSC, 15000 Conference Center Dr. Chantllly, VA 20151-3819; Phone 703/818-4200; Fax

N2I049 42NN
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1 ! | i

USEPA Contract Laboratory Program _

Generic Cham of Custody

Reference Case: 33146

R

Client No:
Region: 4 Date Shipped:  7/28/2004 Chain of Custody Record gfg",',::f,:e.
Project Code: 04-0790 - Carrier Name:  SESD.Personnel —— ' ;
Account Code: ' Airbill: . Relinquished By B (Date / Tlme)_ Received By (Date / Time)
CERCLIS ID: Shippedto:  US EPA Region 4 SESD 1 . TJo2 Ol -ﬂ”“ lzsfoy "
Spill ID: 980 College Station Rd. ]
Site Name/State: . Davis Timber/MS Athens GA 30605 2
Project Leader: Linda George (706) 355-8804 3.
Actlon: Ecological Risk Assessment T
Sampling Co: US EPA Region 4 SESD 4
' _ MATRIX/ CONC/ "ANALYSIS/ TAG No./ STATION SAMPLE COLLECT ac
SAMPLER TYPE TURNAROUND PRESERVATIVE/ Bottles LOCATION DATE/TIME - Type
SAMPLE No. X : ) ! .
DT-SD-B/T-01 Sediment/ L/IG BIO/TOX (21) .(Ice Only) (1) DT-SD-B/T-01 : 712812004 9:35 -
o Dan Thoman ' . '
DT-SD-B/T-02 Sediment/ L/G BIO/TOX (21) (Ice Only) (1) DT-SD-B/T-02 : 7128/2004 8:45 -
Bobby Lewis _ . _ ' :
DT-SD-B/T-03 Sediment/ L/G BIO/TOX (21') (Ice Ooly) Q) DT-SD-B/T-03 : 7/28/2004 8:40 -
’ Dan Thoman . . )
DT-SD-B/T-04. Sediment/ LG BIO/TOX (21) (Ice Only).(1) DT-SD-B/T-04 . 7/127/2004  15:50 -
Bobby Lewis” ) ..
DT-SD-REF1 Sediment/ L/G BIO/TOX (21) (Ice Only) (1) DT-SD-REF1 : 7/28/2004  10:20 --
Dan Thoman : :
DT-$S-B/T-01 surface soil/ ‘LIC BIO (21), TOX (21) (Ice Only) (2) DT-SS-B/T-01 . 7/27/2004 8:35 -
: Dan Thoman . : ’ -
DT-SS-B/T-02 surface soill L/C BIO (21)._TOX (21) (Ice Only) (2) DT-SS-B/T-02 : 7/27/2004 8:35 -
Dan Thoman ’
© DT-SS-BT-03  surface soil/ L/c BIO/TOX (21) (Ice Only) (1) DT-SS-B/T-03 1 7/27/2004  11:.00 -
Dan Thoman '
DT-SS-B/T-04 _surface soil/ L/C BIO/TOX (21), TOX  (ice Only) (2) DT-SS-B/T-04 1 7/27/2004  10:10 -
Dan.Thoman - (21) -
DT-SS-REF1. surface soil/ L/C . BIO/TOX (21_)' (Ice Only) (1) DT-SS-REF1 1 712712004 13:35 -
Dan Thoman

Shipment for Case

Sample(s) to be _used for laboratory QC:

- |Additional Sampler Signature(s):

Chaln of Custody Seat Number:

Complete? ¥ 41 h .
Analysis Key: Concentration: | = [ow, M = Low/Medium, H = High Type/Designate: . Composite = C, Grab = G

Shipment iced?

BIO = Bioaccumulation, BIO/TOX = Bﬁoacc'umulalloanOXIcny, TOX = Toxicity

R Number:

211040 AQnn

4-255188868-072804-0002

R provides preliminary results. Requests for preliminary results will increase analytical costs.
end Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantllly, VA 20151-3819; Phone 703/818-4200; Fax
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APPENDIX B: Hyalella azteca TEST RAW DATA
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EPA, ESD
JANUARY 1999

DAILY OBSERVATIONS LOG

Industry/Study: Davis Timber Sediment Toxicity Tests Test Species:___Hyalella azteca
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EPA, ESD
JANUARY 1999

SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET
Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species:_Hyalella azteca Room # F114
Sample ID:_ CONTROL __Vessel Location:_Room Ambient _Photoperiod: 16 hr L:8 hr D Analyst: (30 | H—

WATER QUALITY MEASUREMENTS

DAY-DATE-INIT | REP Tern.p. DO pH Alkalinity’ ' Hardness: Conductivity | Ammonia
. : _ o (mg/L) (s.u.) (mg/L as CaCO,) . (@gL asCaCQ,) (pmhos/crr_n) (mg/L)
fo-seoe 3A) | A | 3] S‘-L\ L. 35 ¥ /:}’/ £\
1-8/7/04 ‘J?\[ B | Ab| D~ , . '
2 - 8/8/04 '37\] c |24 K
3 - 8/9/04 {’Qﬂr D [AX.59] 5., [42 ﬂ
a-8n004 P E |qQa.Sl s Y ' . .'
s—ae QI F a8 6.6 17.0 : )
6 — 8/12/04 E}{' ¢ |22.5]48.0 L
V| 7-sni0e ¢ H | 9.9 451 '4+.0 52 | LD [+ <L)
| 8=sna0s SO | A |[D-R]| 4L _ ' |
- 9~ 8/15/04. 33 B Q&f‘)’ 4.0
| 10-8/16/04 R\-\— C RN 39 |
11 -8/17/04 &4 L o 2 & 35 },?)
12 - 8/18/04 pﬁ’ E 15,( y 3
a-vioos R F ST 3 ‘ o
a-s200¢ REY o 3.1 3.9 ';LC L .39 (o | TS 4\
: DAILY OBSERVATIONS: SURVIVAL/REPLICATE
DAY-DATE ° : : _ _
A B C . D E F G H
0 -- 8/6/04 10w (oLl OLl joL] (O (©L O 4 |0 -
1—-8/7/04 [\ﬂ ;\r N .v\[ N ' /\! A /\JI )
| 2-#/mi04 ,\) I\r N INg " N /\! ’\,/ ’\/ .
3-gor0a | Al N ' /\] l\) , (\) “ N R |
4 - 8/10/04 | N f\/ _ N y\/ j\/ N ]\/ V\/
s—ss |\ N N Mo /\J AL N N
681206 | - NJ IV N N A N N W/
7 — 8/13/04 p\) N IN| N N /\/ Al N
8 —8/14/04 N AN ~N N A 1\1 N N
9-- 8/15/04 (\J [\r (J . N N[ N = l\) : f\/ .
10 -8/16/04 N nj ' N _ /\1 - N /\J ,AJ N
n-snmos | ) N N Ai 2DV, : /\/ MV
12818004 | A (\/ ' AN ) & A o N N
nliensos | A/ A A ,\) N AN | M
14820004 | A /\/ _ AT A N N A /\/
# ALIVE 10 % 1 o N o a | q |
COMMENTS: ; ' . :

L= Loaded , R=MaN



EPA, ESD

JANUARY 1999

_ SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET
Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species:_Hyalella azteca Room # _F114

Sample ID:__DT-SD-ref-] _ Vessel Location:_Room Ambient Photoperiod: 16 hr L:8 hr D Analyst:

WATER QUALITY MEASUREMENTS

DAY-DATE-INIT | REP | Temp. | DO pH Alkalinity Hardness Conductivity | Ammonia
_ CO (mg/L) (s.u.) {mg/L as CaCO,) | (mg/L asC;CO,) (umhos/cm) | (mg/L)
0 — 8/6/04 ‘Q]?\] A QR S T (O,L-{ oz(.{ 2 (- |09 . 4[
=806 S | B |26 | R Y |
2 8/8/04 :\7\4’ ¢ |2WY| S| |
3--8/9/04 @(} p [V} I \g 0.3}
s-moe Ry B | Q3.3 5.0 -
5--8/11/04 Ql—\’ F 208 £.5 | Lo .9
6~ 8/12/04 RH’ ¢ |21.0] QG .0 - .
7-snws RH| A0 2 Fl b9l <A = (o (8 | £
8—8/14/04_3%’ A 2}% 2.5 l '
9 — 8/15/04 37\’// B[S0 | Q)
10-8/16/04 RT\_L C 234 | Q¥ |
n-snmd PR-1 o 1R ‘1 1.9 ?}L’(
12 - 8/18/04 @\ﬂ' E R c@ \55"_(‘, '
nogioos Q- F (3.0 A% | | 1 -
u-snoe REF o (219129 20| 50 5% [69 | £\
DAY-DATE ' DA]LTY OBSERVATIONS: SURVIVAL/REPLICATE ’
A B C D E F G H
0 - 8/6/04 oL [Q oL | (oL | oL ibL (dL | ol
1-8/7/04 | N ~N N N N N A N \
2-8/8/04 . N | N N n N BN N N
3-sm04 | N N N [\/ [\) )\) /\l N
4 8/10/04 AJ ]\/ N N N f\[ _ N N
© 5 8/11/04 /{) N /\/ N [\J N N /\/ )
| 6~8n2/04 N A N o A N N A /l/. -
78308 |° N N N N N N N N
8 -- 8/14/04 N N N ~ N BN N LW
g-snsma | N N N A NN N N
10-8/16/04. N . /\/‘f ) A N yya VERY
11 - 8/17/04 N {\/ ) v I » Al v A
12 - 8/18/04 j\/ , /‘\/ N N A/ /\/ ﬁA/\ 4
13-8/19/04 o A A v | M A NI nJ
14 - 8/20/04 N NS |4 i A A/ M AL :
#ALVE | (D (O 0] - | 10 o | o | (o

- COMMENTS: N ~ \QU]\}L ) . = LQC\CLQA




" EPA,ESD

JANUARY 1999

SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET

" Sample ID:__DT-SD-B/T-01 Vessel Location:_Room Ambient

Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species:_Hyalella azteca Room #_F1 ;2 :

Photoperiod: 16 hr L:8 hr D _Analyst<J ¥

WATER QUALITY MEASUREMENTS

DAY-ISATE-I'NIT REP | Temp. DO pH Alkalinity Hardness Conductivi;y Amménia
- o . °CO (mg/L) (su.) | (mg/L as CaCO,) | (mg/L asCaCO,) (pmhos/cm) | (mg/L)
o-wsoe JM | A (NYISY | LA AR 3o o5 | £l
t-zmos A | B DY | 4 [¢ -
2~ 8/8/04 \ P\ c WAL
3-ao0s Rt o |o24] 3.9]16.S
4 -- 8/10/04 @,\-\— E NERES -:h'?- _
sosnos G| F 24 Ll L 3
s-w2oe | 6 |- 9D | :
7 - 8/13/04 J?_{—lf u | 21.0 L(-‘O Q,K L{ q 5% LGS <\
§ -- 8/14/04 ':177 A (AN | 54 ' :
9 — 8/15/04 } B |[R30| 4. |‘
10-8/16/0@7:}- C | RIS | 2. ’5
n-3n704 PHY 0 |22 4 B.C{ 7.5
-swos -l B (915 | 5 :
13 - 8/19/04 @H’ F |R1.3 LI? > :
14— 8/20/04 ¢ |22.51Y4.| 10 52 B4 | F0 | L\
' . DAITLY OBSERVATIONS: SURVIVAL/REPLICATE '
DAY-DATE |— .
A . B ___C . D E F G H
0~ 8/6/04 \OL oL [OL [SL iOL \OL o C LY
1 - 877/04 A N N /\1 _ J\) [\‘ /\) J\[ '
2 — 8/8/04 N ' N A N N 1 /\] A M .
RERLL N N, N [\) N : I\I [\} )\)(
- | 4= 81004 (\/ l\/ N I\J 1 N 'J iR N
5-8/1104 | P Se | /\/ Y.V N R, /\/ ;
| 6-8/12/08 7 | K Me A Y N | N ~ /\/J
| 7-8n3104 : ﬂ | t\) N 1\1 w N N N
8 — 8/14/04 ;\J N :J ' rJ A N ﬁ\/ N
v | W TN T N T N1 N1 N1 NN
10 -8/16/04 N /\/ /\/ ' /\./ - U | M /L/ /\/ ,
11 - 8/17/04 N .L/ _ N [\/ A A N | /‘/ -
12 --8/18/04 N A /u/ ;\/ N }/ AJ/' | j\/
13-'8/19/04 N A A /\7 N A{ ' M A/ .
14 - 8720104 N | WV N} | N _ /\) ‘ /\}- A/
# ALIVE G 10_| O 10 | o Lo (o o
COMMENTS:

L= J.Lnad.ne{ N = Ao

% Opbb Luugi,m_s?_md\ e <.o_w\\§K{ MV‘Q SPEL{@.




EPA, ESD
JANUARY 1999

- SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET
Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species:_Hyalella azteca Room# F114 - -
‘Sample ID:_ DT-SD-B/T-02 Vessel Location: _Room Ambient _Photoperiod: 16 hr L:8 hr D _ Analyst: \JEZZ(;F

WATER QUALITY MEASUREMENTS -
DAY-DATE-INIT | REP Temp. DO pH‘ Alkalinity Hardness Conductivity | Ammonia.
' &) (mg/L) (s.u) | (mg/L as CaCO,) | (mg/L asCaCO;) (umhos/emn) | (mg/L)
0--8/6/04 O A |36 G- L2 L~ 3% 163 | £
1871104 A/ B 'QSL{— S ' | |
2 - 8/8/04 'J?(,’ c | DY B -'%/
3-8/9/04 Qr\\; p (K19 4.0 |&F
a-sioms Q- & |23 4.5 Al
As-swe RUET ¢ {9031 2.5 16,.9 -
6 ~ 8/12/04 Q_Pr S 210G U, + : ' -
7 8/13/04 EHT B | 203 s Y| .9 SS | b 14 | £
8 - 8/14/04 ff'&( A >1-CL </ < | ‘ ' ' )
s-ansods JA | B | Q30| S|
wwens RE-| ¢ | 24%1 5.8 |
11 -- 8/17/04 E\—k D Qolq 4. 0 £ S|
n-swa R | {208 ¢ G
13- 8/19/04 QH,' F oo O g:‘Q S
u-snoos RAC) ¢ |wg ol S| 721010 4 S [ #] | £
DAY-DATE | _ DAILY OBSERVATIONS: SURVIVAL/REPLICATE. :
A B c D E F G H
0 — 8/6/04 \O L | (Ou O L] IS L Nl o] OL] jol-
1 - 8/7/04 U N ~ V\jL N N N N -
| 2-ermr04 NN N | N N N | N N
3--8/9/04 r\) N r\} : /\) | f\} I\J M IJ!
4 - 8/10/04 |\} '\/ N N = N N N N
5 - 8/11/04 N I\/ N /\[ A/ Y /\f /d '
6~ 8/12/04 oo N VA N /\/ 1 M | N M|
7-wzs | N ,\\ M A N Al 7\/7
8 - 8/14/04 N N N o N A N A N
| 9504 ,\,‘ NN N N N N N
10-gn16/04 | - N/ A v Aol N N
11-8/17/04 - /\/ : A ] /\// A /\/ N A | M
| 12818004 Al | _/U/ Ao A e . A,/ n/ i J{//
13-819/04 | . A/ A A,/ (\j | A) A) /l] k/\ '
-szo0e | A/ N oL oA N /\/ LA )\/ AL
nggr:i o | 1o . \O el _ A < @7;22» 4
| L’LDOMDL%P-I N = N |




EPA, ESD

JANUARY 1999

- SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET

Industry/Study Davis Timber Sediment Test Location: Mississippi Test Species:_Hyalella azteca Room # F1 12

Sample ID:__DT-SD-B/T-03 Vessel Location:_Room Ambient _Photoperiod: 16 hr L.:8 hr D Analyst:

L=locdod , N = Ve

WATER QUALITY IVIEASURENIENTS
DAY-DATE-I"N]T REP. Temp. DO pH Alkalinity Hardness Conductivity | Ammonia
_ ©C) | mgL) | (u) | (mgLasCaCO,) | (mg/lL asCaCO,) | (pmhosem) | (mg/L)
o-wons FA | & |36 &3] Y] 24 3 HE Ly
1-8704 TP | B |22 4& | ' _
2 - 8/8/04 c ol | 4%
| 3 -804 K| o d A0 4.5 T |
s—snons @01 & |qug | 3¢ | | -
s-snwe PH| ¢ [ 4).0 7,1,0- .5
6 — 8/12/04 R{—\— ¢ |lal.s| 4 :
7 ~8/13/04 ‘,E.H’ B 2.3 4.0 1F.0 53 (Y [ 7’5 <]
8 - 8/14/04 ‘JL\/ A D3 l(_fS' |
9 — 8/15/04 3’7‘4 B &3'01 4.
10 -8/16/04 Q Ll ¢ | 28.0 3’.3‘/
n-sme R o |5 43 | 2.6
‘| 12 - 81804 RH—— E |30 ﬁ 43
3-gnoos REN| F 2121 5.3 _ i i -
14 = 8/20/04 H’ 6 990 $214.3] bl 5O 18] £\
: DAY-DATE" DAILY OBSERVATIONS: SURVIVAL/REPLICATE
A B c D E F G H
o-6i04 | fo L oL (0L D L I‘Ql_; 4O L= jolL (6L
1 - 8/7/04 N N N N _ N N Al N
2 - /804 N AN N N N NN nJ
3-8/9/04 N N N N/ ~ N | n : V\/
4—8/10/04 [\J l\/ {\[ [\/ /\/ | [\/ I\/ . | (\j
5 —8/11/04 A_) - /\f /\,/ U /\/ /\/ - /l/ ' /\/ :
6 — 8/12/04 A) N N N N N | N 0
7 - 8/13/04 N N N ' M N é\J N _ f\/
8 — 8/14/04 N AN N IV N N N Vo
o-sisos | N N W A | N N N N
0-snes | N N oL oo | /\') 1 A N ' /\/ /‘j
11-817/04 | /\/’ | Mo A/ : N /U ' N/ p/ /‘/
12-8/18/04 | . /\,/ /\/ | /U' ' | /\) - /J '/\/' N . ' /\J
13-snood | N AN A A N V. 1) _/A\/J. .
agoooe | A A A A/ N A N /\-[ |
#ALIVE | O A A D (o O | 1o I
COMMENTS:_ ' B o



_ . . _ EPA, ESD
’ : . . : JANUARY 1999 -
SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET
Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species:_Hyalella azteca Room # _F114 E
Sample ID:__DT-SD-B/T-04 Vessel Location:_Room Ambient _Photoperiod: 16 hr L.:8 hr D Analyst:ﬂ@&

: WATER QUALITY MEASUREMENTS
DAY-DATE-INIT REP | Temp. DO pH -Alkalinity . Hardness . Conductivity | Ammonia
. o) (mg/L) (s.u.) | (mg/L as CaCO,) | (mg/L asCaCO,) {pmhos/cm) (mg/L)
o-se604 JJA | A @&(—, .| ) 32 Qi 1071 4
1-3704 TN | B [Q3T] I R.) -
2~ 8/8/04 d\/’ c '}—}.fl 4,§'
s-woms (P p |[KXRA.3}3.) 6.9
4 = 8/10/04 @A- E | KXX3] > Y4 . ¢
5 8/11/04 ?,H-’ F[ADD L.F J.¢
6 - 8/12/04 RL—\— ¢ |R0.b] 3.4 :
7-s308 R B | Q0F 3 130 55 loY | +O £}
8--’8/14/04*_7‘1 A aa,g 40
-9~ 8/15/04 :)7’0/ B 2971 A%
10 -8/16/04 R(A C [AR.312.7F
[ 1n—-snm0s RH b 23034 |25
12 - 8/18/04 QH’ E |36 Yy il
13 - 8/19/04 Pj(% Folod| 42 : “ :
14 ~ 8/20/04 Q_u s 21| 4.0 1 2 21 5 3 HE |65 <
| pAY-DATE _ DAILY OBSERYATIONS: SURVWAL/RE?LICATE ' -
A B c D E F G . H
0 - 8/6/04 1o L| 1oL jo L- oL 1L>L 1O oL oL
1 - 8/7/04 . (\l . ~N N N N !\) N N,
| - |2 wmis N N (J A) A) (\] N N
}j [ N ) ) wJ N | oa) | N N
4 -- 8/10/04 7\/ ’ _ V\J f\} I\) I\J f\] ) \/ ' ’\/
5-8/11/04 N N A /\/ M r /\/ N
L. | 6-sndos N N N A/ S A 7
7 - 8113/04 N Y /\J ' N N pd ' N f\/
8~ 8/14/04 N N, | N W N N N N
9 — 8/15/04 N | N _ A ! N N N ]V
1 10-8/16/04 [\-»} ?\/ _ M /\_/ . ' [\) | [J L.) . AJ
11 - 8/17/04 '_ N ' L_) _ [U N _ ,J ' /kj U _ M _
12-8/1804 | l\/ A N A r{) N . L'} (\,}L.
13 - 8/19/04 /\,-l g [\)- ' N iy, Vi N l\) A) .
=so0s | N N | N N )\) }\-,-! /\,.) N
#ALIVE | O \O = =) o | M - R Sl
COMMENTS: \ -\ de Qq N A W\/L : . :




EPA, ESD

JANUARY 1999

SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET

Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species:_Hyalella azteca Room # F114 - -
§§Qi Zvn

Sample ID:_DT-SD-B/T-05__Vessel Location:_Room Ambient

Photoperiod: 16 br L:8 hr D Analyst:

>'3Z( CQ&-LQ__T\_L(‘S) QL-L\Gi’Lj N »Q—a,;wbyul.&,

WATER QUALITY MEASUREMENTS:
DAY-DATE-INIT | REP | Temp. " DO pH . Alkalinity Hardness * Conductivity | Ammonia
: ) (mg/L) (;.u.) {(mg/L as CaCO,) | (mg/L asCaCO,) |. (umhos/cm) | (mg/L)
0 - 8/6/04 Jﬁ 1 a |2 4 S.d| 6.5 3 =3 4l ]15 <L
e TN | B [ Anb ] >4 '
2-wwoe M | ¢ [D34] 4.<7T
Sowee RN 0 |22.50 4.9 14.9
s-soos RIS 5 |&LQ] 1.7 ¢
s-swe RU| ¢ |09 | A | +.0]
6-sne DA o |20 L] Y F |
7-syes REH B (2157 4.3 | F.0 O3 T 2 195 <| '
8 -- 8/14/04 37\[ A QD ‘-( 4.
9 - 8/15/04 BZ'L B Q7] (K
10-8/16/04 \P.\:\A C (R 3 (s
11 - 8/17/04 Q\lr D | 22.3| {5 | 0|
12 - 8/18/04 KH| = 2.0 4.8 Al
13- 8/19/04 Q\-\— Folal | 4.0 : .
'14 - 8/20/04 P-Hj G |31 Y. 'S G K L./ § QO | §S 4\
'D.AY-D.ATE ‘ DAILY OBSERVATIONS: SURVIVAL/REPLICATE
A B c D E F G H
0 - 8/6/04 ol (oL oy =y 1oL L0 (oL,, 'lo L
1-8/7/04 N N N A N NN
2-wme0s | N Y N ~N N N - nl Y\)
oo | N [ TN ) NN TN W
| a-snons | ,\/ {\/ | /J | rJ I\/ k/ f\/ : /\/
5 —8/11/04 v, N A N /\/ ' U ' /\/ R
6--8/12/04 N A N AL | v /\f M _ /l/

- | 7~813/04 N N N N /\/ N [\/ ~
s-saoe | N | N N N N N N N
9.~ 8/15/04 N N . (\{ /d N N N N

| 10-8/16104 A Q A N A N N, /\/ |
n-smms TN L A L A L A | AJ M N T A
12 - 8/18/04 /\_,/ | /L/\ /\l/ - /\/ N AN .' /\/ | f\)

13— 8/19/04 /\/ /\/ B [\,J _ )J _ /\} M N }\) g

w-snoos | A | n) N Al nJ N A N

# ALIVE LO -7—”, 1o L O Q. y (© (o L6
COMMENTS: Ne (e Lc,@d?_'g}\



I :’- vl‘ .‘-

D

SHORT-TERM CHRONIC TOXICITY TEST-WEIGHT DATA .

INDUSTRY:Davis Timber - SPECIES:Hyalella azteca .' OVEN MODEL: FISHER 565G

LOCATION: Room F118 = DATE:8/25/04 - ' ' OVEN TEMP ( C): 60+/-2°C |
INVESTIGATOR: DURATION OF DRYING (HOURS):24
Sample ID |- Rep | Boat# | Initial Wt | Final Wt. | Hyalella Wt. | # of Hyalella | Mean Dry Wt. | Mean: mg/organism
Control A 1 0.0518 0.0532] . 0.0014 10 0.00014|, 0.11944|
B 2 0.0521]  0.0534 0.0013] - -9 0.00014 .
C 3 0.0528 0.0535 0.0007 7 0.00010
1D 4 0.0420] 0.0433] . - 0.0013 10 . 0.00013
E 5] - 0.0373 0.0384 0.0011 .- 10 . 0.00011] -
F 6 .0.0517 .0.0529 0.0012 10 0.00012
G 7 0.0463] .0.0473 0.0010 9 0.00011
H B  0.0462 0.0471 0.0009 9 0.00010
DT-SD-REF-1 {A 9 0.0464]  0.0475 -0.0011 10 0.00011 _ 0.13653
' B 10 0.0486( = 0.0497 0.0011] _. 10 0.00011] .
|C 11 0.0551 0.0566 - 0.0015] . .10 0.00015
D 12 0.0515 0.0526 0.0011 ‘9] .- 0.00012
E 13 0.0509 0.0526 0.0017| - 10| - 0.00017
| F 14 0.0494 0.0507 - 0.0013] . 10 0.00013
‘ G . 15 0.0562|°  0.0578 0.0016 <10 - 0.00016
‘ H 16 0.0485 0.0499 0.0014 10 0.00014 :
‘ DT-SD-B/T-01 |A 17 0.0523 0.0537 _ 0.0014 9 0.00016 0.15819
| B 18 0.0667 0.0679 0.0012 10 0.00012{ -
| C 19 0.0514] 0.0528 0.0014 10 0.00014
\ D 20 0.0568 0.0579] 0.0011 .10 0.00011
E 21 0.0501 0.0521 © 0.0020 10 0.00020
F 22 0.0449 0.0464 0.0015 - 10 0.00015
G 23 0.0417 0.0435 0.0018 10 0.00018
{H 24 0.0493 0.0514} 0.0021 ' 10 0.00021
DT-SD-B/T-02 |A 25|-  0.0578 0.0593] - 0.0015) =~ =~ .10 0.00015 y
: B 26 0.0570 0.0581 0.0011 10 0.00011 0.12833
-|1C 27 0.0369 0.0380 0.0011 10 0.00011
D 28 0.0436 0.0447 0.0011 10 0.00011
E 29 0.0528 0.0535 ~ 0.0007 9 - 0.00008




|F - 30 0.0459 0.0467 0.0008 8| -0.00010
G 31 0.0451 0.0460)  ° 0.0009 6 0.00015
. |H v 32 0.0521| 0.0538 0.0017 9 0.00019
DT-SD-B/T-03 |A .33 0.0482 0.0500 0.0018 10 . 0.00018 0.16556
B B .34 0.0568 0.0586 0.0018 9 0.00020 '
C 35 0.0424 0.0437 0.0013 9 0.00014
D .36 0.0436 0.0456 0.0020 10 0.00020
E - 37 0.0353 0.0364 - 0.0011 10 0.00011
F -38] 0.0478 0.0493 0.0015 10 0.00015
G 39 0.0396| - 0.0414 0.0018 10 10.00018
: ~{H .40 0.0519 0.0535 0.0016 10 0.00016
DT-SD-B/T-04 |A .41 0.0479). 0.0494 0.0015| 10 0.00015 0.18843
B 42 0.0576]  0.0593 0.0017 10 0.00017
C 43 0.0370 0.0385 0.0015 7 0.00021
D 44 0.0439 0.0461 0.0022 10 0.00022
E .45 - 0.0415] - 0.0430 0.0015 10 0.00015
F 46 0.0467 0.0482 0.0015 7 0.00021}
G 47] 0.0514] 0.0530] 0.0016 8 0.00020
H -48 0.0384 0.0401 0.0017 9 0.00019 '
DT-SD-B/T-05 |A . 49 0.0396 0.0414] - 0.0018 10| 0.00018 0.17083
: B 50 0.0443 0.0461 0.0018 10 -0.00018
C 51 0.0417| ~ 0.0429 - 0.0012) 10 0.00012
D 52] - 0.0368 0.0382 0.0014 10 - 0.00014
E 53 0.0395 0.0410 0.0015 9 0.00017
F : 54 0.0441] = 0.0463 0.0022 10 0.00022
1G » 55 0.0464 0.0485 0.0021 10 0.00021
H . 56{ 0.0342] 0.0357 10 0.00015

0.0015




navis. Timber Hyalella 14-Day Survival

ile: dtl ' Transform: ARC SINE (SQUARE ROOT (Y))
- STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT
GROUP IDENTIFICATION MEAN SUM VALUE daf SIG
1 Control 1.298
2 DTSDREF1 . 1.392 80.50 46.00 8.00
3 DTSDRBTO1 1.392 80.50 46 .00 8.00
4 . . DTSDBTO02 1.267 66.00 '46.00 . 8.00
5 - DTSDBTO3 1.371 77.00 46.00 8.00
6 - . DTSDBTO04 1.248 64 .50 46.00 8.00
-7 DTSDBTO5 1.392 80.50 46 .00 8.00
Critical'vaiues use kK = 6, are 1 tailed, and alpha = 0.05




vavis Timber Hyalella 14-Day Growth
File: dt2 Transform: NO TRANSFORMATION

tlett's test for homogeneity of variance
alculated B1 statistic = 5.48

Table Chi-square value = . = 0. = )
able Chi-square value = 12.59 (alpha = 0.05, df = 6)

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.




"Davis Tlmber Hyalella 14-Day Growth :
File: dt2 Transform: NO TRANSFORMATION

“apiro - Wilk's test for normality

*kkkkk*¥* Shapiro - Wilk's Test is aborted #**x*x%x

This test can not ‘be performed because total number of repllcates
s greater than 50.

Total number of replicates = 56




‘avis Timber Hyalella 14-Day Growth
ile: dt2 ' Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
~etween 6 . ©0.031 : : 0.005 5.886
ithin (Error) 49 0.044 0.001
rotal 55 0.075

Critical F value = 2.34. (0.05,6,40) o ta

Since F > Critical F REJECT Ho: All equal




!

Davis Timber Hyalellé 14-Day Growth

r<le: dt2 ‘Transform: NO TRANSFORMATION
| DUNNETT'S TEST - TABLE 1 OF 2 - ‘Ho:Control<Treatment
‘ : : TRANSFORMED MEAN CALCULATED IN
C.20UP IDENTIFICATION - MEAN _ ORIGINAL. UNITS T STAT SIG
] 1 Control 0.119 0.119-
| 2 DTSDREF1 0.136 0.136 -1.173
-3 DTSDBTO1 - 0.159 - 0.159 _ -2.682
Y . DTSDBTO2 0.125 = 0.125 ' -0.419
( 5 : DTSDBTO3 - 0.165 : ' 0.165 -3.101
6 DTSDBTO04 0.188 0.188 -4.610
7 DTSDBTOS . - 0.171 0.171 . -3.520
L;nnett table value = 2.37 (1 Tailed Valge; P=0.05, df=40,6)
Davis Timber Hyalella 14-Day Growth '
File: dt2 Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE Z_OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
ROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Control 8
_ DTSDREF1 8 E 0.035 29.8 -0.018
Lo DTSDBTO1 8 0.035 29.8 -0.040
4 : DTSDBTO2 8 0.035 29.8 -0.006
5 DTSDBTO3 8 0.035 29.8. -0.046
6 DTSDBT04 8 0.035 29.8 -0.069
7 DTSDBTO05 8 0.035 29.8 -0.053




IMivis Timber Hyalella 14-Day Growth _
%Lle: dt2 Transform: NO TRANSFORMATION
I STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
? : | ' TRANSFORMED  RANK = CRIT.
GROUP IDENTIFICATION ©  MEAN : SUM VALUE daf SIG
1 Control 0.119
2 DTSDREF1 0.136 83.00 46.00 8.00
3 - DTSDBTO1 0.159 50.50 46 .00 8.00
4 DTSDBTO02 - 0.125 70.00 46.00 8.00
5 ' DTSDBTO03 0.165 94.00 46.00 8.00
6 DTSDBTO04 0.188 100.00 46.00 8.00
7 DTSDBTO5 0.171 95.50 46.00 . 8.00




* APPENDIX C: Lumbriculus variegatus TEST RAW DATA
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Indus /Study Davis Tlmber Sedlment Bloaccumulatlon Tests Test Species: Lumbrzculus Lumbriculus variegatus
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JANUARY 1999

DAILY OBSERVATIONS LOG

" Industry/Study: Davis Timber Sediment Bioaccumulation Tests Test Species: Lumbriculus varieg' atus
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EPA, ESD
JANUARY 1999

Lumbriculus variegatus Sediment Bioaccumulation Test Data Sheet

" Industry/Study:_Davis Timber B1oaccumu1at10n Tests Test Species: Lumbrzculus variegatus Room# F112
. Sample ID:_ DT-SD-REF-1 Vessell Location: Bench-Top Pho;openod 16 hrL:8hr D _Analyst:

"WATER QUALITY MEASUREMENTS

Daily - Temp. DO pH Alkalmlty Hardness _Co’n’ducti\rity NH3
Observations CC) | (mg/l) | (su.) | (mg/L CaCO;) | (mg/L CaCO;) | (pmhos/cm) | (mg/L)

| Dayo . s23° j'_é#' ._
o E &a'[‘- 6-< |
51 FD |

[EEYENV

22| <>
23177 |
B F.6

23 |8
arcuaks
2 115
SE

"Day-Date-Initial

=
[¢]
o

0-8/03/04 -

1800404 Y |
2 = 8/05/04 gf’{—
3 -- B/06/04 Q,H’
s - 307704 Y
5 - 8/08/04 EF’V
6-s/00/04 { \*}”
7 -snone P |
881106 QT

9— 8/12/04 h

10 = 8/13/04 \QH
- 8/14/04 ’-{Z/

12 - 8/15/04()'0/
13-8/16/04 E\—\-

14 - 8/17/04 ~—

158804 Pth

16 - 8/19/04 HJ

»lola|lwis|og]loledl|>|o]ale]l>lolalw]l>|o|alw|>|o]|al|lw]|>

23 | 124 [«

17 - 8/20/04 :Q '
18-8/21/04"1-[
19-8/220()’0}]
- |20 323004 'm/
' '21-8/24/04')?[-\- '

22-8/25/04 - | T

w
J o [0S

-

W
F |
y | &

~ |

)
N

J [0

~E

9O

(O

b.
SR [0 [0

-

23 - 8726008 [T

24 ;'8/27/04' R“’
s _-'-8/28/04 '1,\4

26 2829004\ | .
| 278006 QW] .4 | _ _ i o
Ts-smoe@] 4 | A R '7( Teal a1 =4 | 1y ey
miawinaemy | A3.0¢ ] A4,5q, A%Ve  J€.0q-
Final Weight (grams) 3065 + 2|l 4 - U _ ),

&
o
& le~

2 etz - F 7= e o= e E 2 2
l
|
AN
Yo
S8

Sl
|2 le,

>lo [a]|lw

COMMENTS: N=None, NP =No Problems Observed, AV =Avoidance, FOS = Film on surface’ e, KQ(‘: '

* ygeryey




EPA, ESD
JANUARY 1999

IndustrﬂStudy: Davis Timber Bioaccumulation Tests Test Specieé: Lumbriculus variegatus Ro
Sample ID:_ DT-SD-B/T01 Vessel Location: _Bench-Top

Lumbriculus variegatus Sediment Bioaccumulation Test Data Sheet

om# F112

Syt

Photoperiod: 1_6 hrL:8hr D Analyst: .

WATER QUALITY MEASUREMENTS -

Hardness

24934

Day-Date-Initial | Rep Daiiy Temp. | DO pH . Alkalinity Conductivity .NH3
' Observations ©CC) | (mgl) | (su) | (mg/L CaCO,) [ (mg/L CaCO,) | (pmhos/cm) | (mg/L)
0-8/03/04 " A | Dayo 20| TTelo | ; . . :
-somoa N | B | 0 Ny [abTT
_ '2-8/051041L\,ll/ c A) da.) ‘
-] 3 8/06/04 p_[-l/ D )\/ A be|
: 4-_8/67/067\, Al N 18k
5-3/08/04;]2)\ B | N ST 63
6 — 8/09/04 ﬁ"\— c ! 22.6[5.2 |
{7-sn004 P D N AASI¥ O LA | &~ e q N\
{s—snvos Pfi| A N |92k S '
| 9=snaos P\ B A, - laaa|=.y
N o-snaod K| ¢ /\/ 23313 .9
- GW | o | N (R34 T
12—3/15/643'By A N R2.b 6o
sewens R 8 | N (2248 8| :
wgros &N ¢ | N f— L . o2l 11 | <
15 - 8/18/04 Q{{/ D N, |33 (eg .
16 - 8/19/04 @ﬁ* Al o 234139 l
17-s2000. {HH B | ,\J 23.413.5 §
. 18'_-‘8/21/0{4’:]1' c N 2241070
19-8226JM| b | A} |RBY T
20-s30e KHT A | N Lt .5} ; ;
21-8/24/04 (H’ B | N 23 .2} 6.3 | o 6 | 4 S )Dq— 4
22-82s004 (T | © N BRI e8] '
23-8126/04 | 7| D ) _ ,\) : '_ RA So\ 2
24-82700 BT A INNEFNIETE
s.wos M| 8| N [l
26-82908 M | ¢ NI ‘
27-an00s QLU D | A/ 13 .| 1.8 R i
28 --8/31/04 1 P ?’?@Vf\) _.'33.3 ©A [“ &M 1% 34 1
Initial Weight (grams) | AD « O A ' LLS?;, I- Qle,Sq

Final Weight (grams)-

COMMENTS: N=None, NP =No Problems Observed, AV =Avoidance, FOS = Film on surface -

Lumlgr}gﬁadc& - ?Sanug Edléndrﬂu: foond ‘\'r,"ft,{\g_

g +420 < o

3%+ fo 354
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EPA, ESD
JANUARY 1999

Lumbriculus variegatus Sediment Bioaccumulation Test Data Sheet .

| Industry/Study: Davis Timber Bioaccumulation Tests | Test Spécies: Lumbriculus variegaius Room # _F112

Sample ID:_ DT-SD-B/T02 Vessel Location:

Bench-Top

Photoperiod: 16 hrL:8 hr D _Analyst:

WATER QUALITY MEASUREMENTS

Day-Date-Initial | Rep | Daily Temp. | DO | pH | Alkalinity | ° Hardness [ Conductivity | NH3
oo ~ | Observations | (°C) | (mgll) | (sw.) | (mg/L CaCO;) | (mg/L CaCO,) | (pmhos/cm) [ (mg/L)
080304 . | A |Dayo Qz—.-’} :Z-‘-Q = : : ; = .
|- s | B N e\ [T ] | | b
2-sose Q| ¢ | J\-? 3 & St
| 3-sos0s” hyf| o N . b } 0 i
4-8(07/04;57{ A N &315
5—8/08/04ﬂ s N Q-4
6—8/05/04-% < | N |8 | 5. ;
7 - 8/10/04 Q_ﬁ o | N Azl RO Ol
3-8/11/04'53}\- a | M |3a 4] |
o-mnzos Q] B | AN |ag 4lé
e @it e | M |23yl (.
11-8/14/04‘@1/\ D | Q‘- o 235 6
12 8/-1_5104_3(‘1 A | N a3.4| 6
13-8/16/04&\"—- B ' /\J |23.5] 6.
14-31708 L6 ¢ e — |- 1+ &L{ 15 A i
is-ssos Rt D | [/ 3.0 | 5. . \
16 - 9/19/04 {JH—"A' \E 36 d
17 - 8/20/04 \Q{-\— B | f\) S lay A G .5
18 8/2_1/04w c . N &31'} éB’ =
19 8/52/04{]?(4_' p | N RB3|6.8 B 2
20-_8/25/04'@\'\_/ A N o891 T | — T
21 - 8/24/04 QH' B o (\) 123 3 Cg§
d2-ms04 LY C |2 N A33159
| 23-s2608 LT D | ‘\j 1 IR”RD| 59
| 24827104 M" A f\J - lazz ?LD '
| 2582800 :Vv( EREEY 224 T
26 - 8/29/04 | N |y 1. % :
278130104 K\‘VVD o (\j 1301 6.9 Bt : ki
| 28 8/31/04 (:\/ Al N |A30] by le (a an Qb W8 | <)
Initial Weight (grams) a%”y 9‘[(; 56 agro.'q; ' aq, SQ 2 3;§'3,
s )| e 954 S| 6 f7s _°  d -

COMIVIENTS N=

e

Nonc NP = No Problems Obscrvcd AV —Avmdance FOS = Fllm on surface




EPA, ESD
JANUARY 1999

- Lumbriculus variegatus Sediment Bioaccumulation Test Data Sheet

- Industry/Study: Davis Timber Bioaccumulation Tests Test Species: Lumbriculus variegatus Room # _F112
Sample ID:_DT-SD-B/T03 Vessel Location:_Bench-Top Photoperiod: 16 br L:8 hr D _Analyst: E‘fz KE

WATER QUALITY MEASUREMENTS

COMMENTS: N=None, NP =No Problems Observed, AV =Aveidance, FOS = Film on surface

8 E(-l EC“Q.»J\"\\\J; %,u-nd ;\n*\\\,\:s &M?\Q-

| Eidfeldie foond (o TWis Sancple kaclﬁ)

Day-Date-Initial | Rep | Daily Terﬁlp. DO -pH Alkalinity - . Hardness Conductivity | NH3
: ' Observations | (°C) | (mg/L) | (sw) .| (mg/L CaCQ,) | (mg/L CaCO,) (pmhos(cm) (mg/L)
0 ~ 8/03/04 | A |Dayo ' ;7—§—0 ‘lli"'-‘ . .
1-s3040s TP | B ‘N[22 [T
20504 U] c ] N Iy
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9-8/12/642"['\' B 'N' ERME IR
to-snas QH ¢ N ga.l 4.9 &
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e PR-| 8| N |g3.0 33 A¥ 1311«
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23-82604. | 7| D NIRRT
24 .- 8/27/04 ﬂik | a N |9z 0
| 2s-s2504 M | B | N 123
sy c | N |23 ,Jr'
zoos QM 0 | N - [9ak ] 28 e : S
283108 U1 | A N A3 b 7v] 31 [ Mb ) £ |
miavegigmy | AL, Sas | AkSor  A%hSe., Q6.0 |
Final Weight (grams) a.5 -{?,:z S /5‘.(—-6- ng/;r‘ b 0 - U 1
R o




EPA, ESD

_ JANUARY 1999
Lumbriculus variegatus Sediment Bioaccumulation Test Data Sheet
Industry/Study: Davis Timber Bioaccumulation Tests Test Species:_Lumbriculus varie atus _Room # F112
Sampl_e ID:__DT-SD-B/T04 Vessel Location:__Bench-Top Photopcnod _l_tSE_I_,_ﬂl_rD_Analystgz\,L
WATER QUALITY MEASUREMENTS )
Day-Date-Initial .Rep Daily " | Temp. DO pH Alkalinity Hardnéss Conductivity | NH3
' ' Observations (°C) | (mg/L) { (s.u.) | (mg/L CaCQ,) | (mg/L CaCOy) (p.mhos/cm) “(.mg/L)
| 0803004 A | Dayo 2 5‘:,_6; L : : ' :
' _1—8704/04'JM_ B N D13
| 280504 Q_H -'_c- N kwmel %
) 173 -- 806104 N D lQ s 6.9 |
4--8/d7/04[32y A | N RARR 7(0]
- s 38 5 | Al [ang | TR
T | s -sioons PL c |- [\/ a2
S 7-8no0s L\ b /\/ HEERIER
- e R A [ |94 3 B
o fe-saes R e N, QL8] X
0=anos R {H ¢ .. )J .5 .
. “ u-snaed| | b N lnslé 2
12-sns0a JON| & NEEERIS
13 - 8/16/04 R\*\Lr B. N laayq]| F.37 o .
- -snmos UH ¢ N —| - 3R Ut 4
15-8nsios (K- D VA NEX) (pg - h -
Yo eenoos @4 A N[ o
- | 17- 820104 \‘EH ‘B = /\} < o] bS5 |
' w-savoM || N 7.4,
' 1_9-'8/2_2/643’0:/] bl N 2%
B 20-32300 PHEA |- N laal )
' ._ 21 - 8/24/04 RH’ 5| N QAL.3] * 3D
g | 22-8125004 (,T Lc N . AR.0| ;
z-82604 (T| D | N 1A 4]
o | aesnmos M A T N |30,
— {s-sw | B "N B
26_-8/29/04:]?\'/“: c | "n 2oy | ]
_— | 27-8/30/04 RA— p |- N 23 O] 2.5 : ) Eteee R oe i
- | 28-sm106 X A N R4 .(;'1 LY o'l(’.) AN The (L1
.“ImtxalWeight(grams) aa SO\L 1 5, S—G’x, 3%950{/ C AQ-O% -
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. N rsz -0
L . COMMENTS N'=None, NP =No Problems Observed, AV —HAvmdance FOS = Film on surface o




EPA, ESD
JANUARY 1999

Industry/Study: Davis Timber Bioaccumulation Tests Test.S'pecies:

Lumb_riculus variegatus Sediment Bioaccumulation Test Data Sheet

Lumbriculus variegatus

Room # F112

N SR

COMMENTS: N = None,

413 Ri

SN

.NP = No.Problems Observed, AV =Avoidance, FOS = Film on surfacé

/74 -

D0 =

i Etw

-7
23.3

Sample ID:_DT-SD-B/T-05 Vessel Location:__ Bench-Top Photoperiod:_16 hrL:Shr'D Analyst:
WATER QUALITY MEASUREMENTS
Day-Date-Initial | Rep | Daily - - Tem}. DO pH Alkalinity Hardness Conductivity | NH3
. Observations o (mg/L) (s.n) | (mg/L CaCO,) | (mg/L CaCO,) (zmhos/cm) | (mg/L)
0-s0s0s T | A N A 6 | '
- 8/06/04° m% B N 3.7 4. _ __ i
2-8/07/0437"/ c N -7,7(4> 5‘,5’ : e '
A T N eI e _
s-zoe QR A | A a2k | S.8 | - B
s-sooa P 8 | AN 335 5.3 | '-'
| 6-sanuoa QH c N A3 $.F B
AERTT 42\-\—— D N 25 6‘3
8 - 8/13/04 f\{-{’ A | /\/ a(o'é‘fé S 0|
9-3/14/04:¥M B N a3 1< &
1081504 HY| © ;\\ Rslcg :
n-sneoa R o N 3. F C]»_DI) :
-wms QA ] N | = | - B
13-818/00 P | B IVNES R |F T
14 - 8/19/04 QH—— C /\) odd |~
15-8200¢ PY+ D M Q34 | '
16-82004 50y | A N [233
17 - 8722104 TR\ B t\) 2371
| 18823004 &W c | AN B
19-s2404 RPH| D N 13 |
20-82508 [F7 A A "_S .
2-82000 (| B | ] 1R3.0
‘2-sam0s RIH - ¢ Vi 23.3
23 - 8/28/04 "33\1| D ,\] | 23 L(
24-829070M| | A N 34
25- 8/30/04° (R}} B N 3. A
26-83104 (| N 2341
27-9/01/04'P\H D (\) 4.9
| 28 - 9102104 L)Pr A (\f o? 3. 9
Initial Weight (grams) R5.5 RS 4 QLK. o 23 5 ¢
Final Weight (grams) ﬂ&ﬁ’ ) | 26 +f7‘f‘(o -\l 3.< g J
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APPENDIX D: Eisenia foetida TEST RAW DATA
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EPA,ESD
JANUARY 1999
' 14-DAY EARTHWORM TOXICITY TEST LOGSHEET -
Industry/Study:_Davis Timber _ Soils Location: _Mississippi . Species/Age:_ Eisenia foetida/Adult
Temperature (°C):__ 22 +/-2 __ Date/Start Time: 3{2-\04- 123V Dm O‘—{ Yy —
' pH (s.u) 'Weight (grams) DAILY SURVIVAL j
SampleID | REP \° el | Final | nitial | Final | Day0 | Obsery | Day7 | Obsery | Day 14 | Observ -
| Control A T TN|4#D 5.0 W | N | g 4 5/0*% oML
B |~ | — 145 g0l 0 | N v |80 -
c|l—]—=|Bsolssclo [N |»# |&# v [0
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s [~ =5 ls0l w0 [N e v T4 1w bvn
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p | —| —12.515.00 191 N | g {g:// V178 % }'(r
orssos | a [l 6 4S50l (0| N e |~ | N s _
B | — | — (45145 |0 | N |w | [& |/ -
c | ~| —1g.OY| 0 | N |y M | [
p | —| — 1404l W | N|lp |l# |V | -
Drss04_ | A |54, ,Q 1
| Bf\\( | .
\ _— o T T
Reference A B |5Y L/SS,S' \O N /d N N /2 —
| B | — | — 40|55l o [N 1 2r |0 1w 1%
c| —~|< 5.0lss|w [N |2 |/ VAV R (“‘\P
v | - Jglde o [N {w v Tu L2 |I%
aasvst | PR | JY [eled 8| p= Xif rg) &
Key: HERR = HemorrhagmgIN Nohe; LE = Letharglc AV = SmllAvmdance NF = Not found EL = Elongated
COMMENTS: | 7




EPA, ESD
_JANUARY 1999

DAILY OBSERVATIONS LOG

- Industry/Study: Davis Timber Soil Toxicity Tests Test. Spec1es Eisenia foetida
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EPA, ESD

JANUARY 1999

DAILY OBSERVATIONS LOG
IndustIy/Study' Davis Timber Soil Bioaccumulation Tests | _ _Test'Spec'ies: Eisenia foetida
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EPA,ESD
JANUARY 1999

| B . DAILY OBSERVATIONS LOG
Industry/Study Dav1s T1mber Soil Bloaccumulatlon Tests Test Spécies: Eisenia foetida
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EPA, ESD

JANUARY 1999

28;DAY EARTHWORM BIOACCUMULATION TEST LOG SHEET

Industry/Study:_Davis Timber Site Location: _Mississippi

Species:_Eisenia foetida Temperature (°C)_22+2 Light Intensity _540-1080 Lux

o pH (s.u) © Weight (grams) DAILY SURVIVAL -
SampleID | REP Tl Final .| Initial | Final | Dayo | Observ | Day7 | Observ | Day 147 Observ | Day21 | Observ | Day2s | Obsery
Control A9 ]73]R40] 250 dmwd N | BK | N [Ak] M [Alok| N | Alley] N
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KEY: A= -ALIVE; D = DEAD; LE = LETHARGIC; EL = ELONGATED; AV = SOIL AVOIDANCE; AS= AT THE SURFACE; HE = HEMORHAGING; NF = NOT FOUND
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~ APPENDIX E: Lactuca sativa TEST RAW DATA




. EPA,ESD

JANUARY 1999

DAILY OBSERVATIONS LOG

- Industry/Study:_Davis Timber Soil Toxicit Tests Test Species:__Lettuce Seed (Lactuca sativa) '
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EPA, ESD
JANUARY 1999

- DAILY OBSERVATIONS LOG
Industry/Study Dav1s Timber Soil Toxicity Tests_ Test Species:_Lettuce Seed (Lactuca satzva)
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EPA, ESD
AUGUST 2004 { ]
- LETTUCE SEE_D GERMINATION TEST DATA SHEET
h&usz/Smdy: Davis Timber Toxicity Tests . Site Location: Mississig.gi Tesf Species:. Lactuca sativa -
Test Vessel Location:__Walk-in Incubator ~ Test Temperature: . 24+ 2 °C Room# __ _Fl14 :
Photoperiod: Initial 48 hours in complete darkness Final 72 hours at 16 hr Light:8 hr Dark  Analyst: @y i L(s L
R | Temp pH ] Lettuce Seeds .Percent. 5
Sample ID E| (O — . Germination -
. P - | Initial Final # Grown | # Germinated : N
Control A 24 n \| y-['} ‘ 4—0 | 33 | qg ‘ o
cl | — - 4o . 20 9o b
Ref-] aloa | 51 | 5.2 Go - |FF29 725
B — | —~ | 4o 294 1ans
c — | —1 40 | 21 |ms |
DT-002-SS Alag | 53 | 53 40 \9 WIS -
- |c — 1= | Y% 20 |1 )
DT-002-88 (50%) | A | R4 | 5.8 | (el Yo | 24 | Qg '
Bl — |- | 4o | 33  |ng B
. C —_—] — q’o ' : Qﬂ 'TA(S/ )
DT-003-SS Ala4 159 ek | Go XY o .
Bl | —|— | 4% wm3Eas |
. i _
c —|— 1 4 | 3% 1y -
B | \ ]
cll T~ |
A S \‘ S
B o \ ]
’ C _. \\ -
, COMMENTS
Fontedt trals o 4 |'4104 |
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" atis Timber Lettuce Seedling Germinétion Tests
ile: lettucel Transform: ARC SINE(SQUARE ROOT (Y))

< _Qiro - Wilk's test for normality

1 0.948

“ritical W (P = =
ritical W (P = 0.01) {(n = 1_5) = 0.835

“ata PASS normality test at P=0.01 level. Continue analysis. i




Datis Timber Lettuce Seedling Germination Tests
File: lettucel Transform: ARC SINE (SQUARE ROOT (Y))

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 7.15
Table Chi—square value = 13.28 - (alpha = 0.01, df = 4)
Table Chi-square value = 9.49 (alpha = 0.05, df = ~4)

Data PASS Bl homogeneity.test'at 0.01 level,wContiﬁue analysis.




~atis Timber Lettuce Seedling Germination Tests | _
ile: lettucel Transform: ARC SINE (SQUARE ROOT (Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN

1 . COontrol =~ 3 1.2459 1.345 1.296
2 Ref-1 3 1.0159 "1.412 -1.169
-3, - DT002SS - 3 0.760 1.345 1.051
4 50% DT002SS 3 1.019 1.173 1.110
5 DT003SS 3 0.912 1.047 0.9583

matis Timber Lettuce Seedling Germination Tests :
ile: lettucel Transform: ARC SINE(SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE SD SEM C.V. %
1 COntrol 0.002 +0.048 0.028 3.72
2 ' Ref-1 0.045 0.212 0.123 18.16
-3 - DT002SS 0.086 0.292 - 0.169 27.83
50% DT002SS 0.007 0.'081 0.047 7.30

DT003SS 0.005 0.068 0.039 6.92




Datis Timber Lettuce Seedling Germination Tests
File: lettucel _ -~ Transform: ARC SINE(SQUARE ROOT(Y))

ANOVA TABLE

SOURCE DF ss MS P

Between e Coam . o.0a3 1.479

Within (Error) 10 C0.288 . 0.029 |

Total PO o.as3 . T

T . N
Critical F value = 3.48 (0.05,4,10) . ' s

Since F < Critical F FAIL TO REJECT Ho: All equal




Datis Timber Lettuce Seedling Germination Tests

“ile: lettucel Transform: ARC SINE (SQUARE ROOT (Y))
1 o
) DUNNETT'S TEST - TABLE 1 OF 2 ' _ Ho:Control<Treatment
| ' TRANSFORMED = MEAN- CALCULATED IN _
LROUP IDENTIFICATION MEAN ' ORIGINAL_UNITS T STAT SIG
1 COntrol 1.296 0.925
2 . -Ref-1 1.169 _ 0.825 0.914
3 - ~ DTO002SS 1.051 0.725 : 1.767
4 50% DT002SS 1.110 0.800 ' 1.338
5 'DT003SS 0.983 0.692 2.254
Dunnett table value = 2.47 (1 Tailed Value, P=0.05, d&f=10,4)
ratis_Timber Lettuce Seedling -Germination Tests
| ile: lettucel " Transform: ARC SINE(SQUARE ROOT (Y))
DUNNETT'S TEST - TABLE 2 OF 2 : " Ho:Control<Treatment
: NUM OF Minimum Sig Diff % of DIFFERENCE
QROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Control 3 :
2 Ref-1 3 0.261 28.3 0.100
E! Co . ~ DTo02SS 3 \ 0.261 28.3 0.200
-50% DT002SS 3 : 0.261 28 .3 0.125
- _ DT003SS 3 0.261 28.3 0.233




Datis Timber Lettuce Seedling Germination Tests
File: lettuce2 Transform: ARC SINE(SQUARE ROOT (Y))

ANOVA TABLE

SOURCE DF Ss MS P
Between 3  0.057 . 0.019 : 0.537
Within (Error) 8 | 0.284 0:035
Total 11 0.341

Critical F value = 4.07' (0.05,3,8) ' .

Since F <« Critical F FAIL TO REJECT Ho: All equal




Datis Timber Lettuce Seedling Germination Tests

ile: lettuce2 -  Transform: ARC SINE(SQUARE ROOT(Y))
'DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
. TRANSFORMED MEAN CALCULATED IN

GROUP IDENTIFICATION ' MEAN ORIGINAL UNITS T STAT SIG
1 ~ Ref-1 1.169 0.825 |

2 - DT002SS 1.051 0.725 0.769

3 _ 50% DT002SS ©1.110 0.800 0.382

4 ' DT003SS 0.983 0.692 1.208
Dunnett table value = 2.42 (1- Tailed Value, P=0.05, df=8,3)
..... [

1
v

Datis Timber Lettuce Seedling'Germination Tests

ile: lettuce2 - Transform: ARC SINE (SQUARE ROOT (Y))
DUNNETT'S TEST -  TABLE 2 OF 2 "~ Ho:Control<Treatment
: NUM OF . Minimum Sig Diff % of " DIFFERENCE
GROUP  IDENTIFICATION REPS - (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Ref-1 3
-2 ~ DT002SS 3 | 0.335 40.7 0.100
3 50% DT002SS 3 ©0.335 40.7 0.025
DT003SS 3 0.335 40.7 0.133




Datis Timber Lettuce Seedling Germination Tests :
File: let_:tuce2 Transform: ARC SINE (SQUARE ROOT(Y)) -

Shapiro - Wilk's test for normality

D = 0.284
W = 0.960
Critical W (P = 0.05) (n = 12) = 0.859
Critical W (P = 0.01) (n = 12) = 0.805

Data PASS normality test at P=0.01 level. Continue analysik.




Datis. Tlmber Lettuce Seedling Germlnatlon Tests
'ile: lettuce2 Transform: ARC SINE(SQUARE ROOT(Y))

‘._.tlett's test for homogeneity of variance
‘alculated Bl statistic = 4.30.

able Chi-square value =
“able: Chi-square value = 7.81 (alpha
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lata PASS Bl homogeneity test at 0.01 level. Continue analysis




Appéndix C

Addendum to Soil and _Sediment Toxicity Tests




ADDENDUM

' Results of Toxicity Screening with Davis Timbelj Soil Sanjples DT-SS-007 and DT-SS-008

It was determined after the chemical analyses of the Davis Timber site soils that the locations

- with the maximum pentachlorophenol (PCP) concentrations-were DT-SS-007 and DT-SS-008.

However, samples from these 2 locations were not used in the toxicity or bioaccumulation tests.
Therefore, toxicity screen tests were initiated to determine the acute toxicity of the soils from
these 2 locations to the earthworm, Eisenia foetida and the freshwater amphipod, Hyalella
azteca.

Hyalella azteca toxicity tests
Even though the 2 samples were soil samples, 1t is p0s51ble that the samplmg locatlons could

become inundated with water during storm events. Therefore, the soil samples were overlain

with overlying and tested as whole sediments without dilution. The H. azteca toxicity tests were
performed following to the methods described in EPA/600/R-99/064 entitled: “Methods for
Measuring the Toxicity.and Bioaccumulation of Sediment-Associated Contaminants with
Freshwater Invertebrates” (USEPA, 2000) with_mindr modification. Because of inadequate soil
samples, only 4 replicates of each sample were set up. '

The acute toxicity tests were terminated after 10 days because of acute toxicity in the test

sediments. The survival of H. azteca in the 2 test sediments were both 0 percent. Laboratory
control sediment H. azteca survivorship was 92.5 percent. Under the conditions of the H. azteca
acute sediment toxicity tests, the survival of H. azteca in Davis Timber sediment samples DT-

'SS-007 and DT-SS-008 was significantly different (P=0. 05) from the survival of H. azteca in the

laboratory control sediment. Refer to Table 1-1 for specific details.

Eisenia foetida Toxncnty Tests

The E. foetida whole soil toxicity were performed followmg a modification of EPA- guldelme
EPA/600/3-88/029 entitled: “Protocols for Short Term Toxicity Screening of Hazardous Waste
Sites” (Greene et al.,'1989). During the initial 24 hours of the test worms in soil sample DT-SS- -
007 exhibited complete soil avoidance and 100 percent mortality, therefore, a 50% dilution series
was performed for sample DT-SS-007. The soil was diluted using the artificial soil used as
laboratory control. Sample DT-SS-008 also exhibited some avoidance behavior but with no -
mortality. The results of the acute toxicity tests with E. foetida are presented in Table 1-2. With
the exception of sample DT-SS-007 (100%) which had 0 percent survival, there was 100 percent
survival of E. foetida in test soil DT-SS-008 and all of the dilutions of sample DT-SS-007.

- Laboratory control soil E. foetida survivorship was also 100 percent. Under the conditions of the

E. foetida acute soil toxicity tests, the survival of E. foetida in Davis Timber sample DT-SS-007 .
was significantly different (P=0.05) from the survival of E. foetza’a in the laboratory control soil.
Refer to Table 1-2 for spec1f1c details. :



Table 1-1. Survival of Hyalella azteca After 10- Days of Exposurc to Sediments from the
Davis Timber Site -. :
Sample ID Number Exposed® - Number Alive Percent Survival
Control 40 37 925
DT-SS-007 40 0 0°
DT-SS-008 40 0 0°

* Forty organisms were exposed per sample, equally divided among 4 rephcates

® Significantly different (P=0.05) from the control

Table 1-2.

Survival of Eisenia foetida After 14- -Days of Exposure to Soil Samples from the
Davis Timber Site
Salhp'l,e ID Number Ex.poseda | Number Alive Perc‘ent Survival
| Control a0 37 100
DT-SS-007 (100%) 30 0 o
| DT-SS-007 (25%) 40 40 100
DT-SS-007 (12.5%) 40 40 100
DT-SS-007 (6. 25%) - 40 40 100 -
40 40 100

| DT- SS 008

* Forty organisms were eprsed pef sample, equaliy divided among 4 replicates

~ * Significantly different (P=0.05) from the control
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~ 14-DAY EARTHWORM TOXICITY TEST LOGSHEET
Industry/Study:_Davis Timber __Soils Location: MlSSlSSl;) i~ Species/Age: Efsenia foetida/Adult_ |
Temperature (°C):___ 22 +/- 2 ‘Date/Start Time: MJ Alod lu(ﬁuDate/StOp Time:_le|{ &=
: . e "”\"’—“’ Al v Nans i-él@u/‘ﬂf
| pH (su) . | Weight (grams) ~ DAILY SURVIVAL'
SamplelD | REP '\ el | Final | Initial | Final | Day0 | Observ | Day7 | Observ | Day 14 | Observ |
Cool | A |7 5 te | Jlo | d |k |n
B | — | — | 4 o | N (o | 'N' 9| N
c | T | =45 o | N |0 [N WO N
DT-$S007 | A |5 (5 4.8 1S |Awd | # — | - =
100% 5| ~ | — |4c¢ | o« 3 —| = | —
c | =l =l< © v lg | —| =1 -
| pr-ss007 | A | y7T &4 o | w 10 .-i\\ 1o N
2% B | — | — 4 | . | w W | N WO | N
C - —_ '-/-%’ , (¥ {‘\, : LQ [N {0 fJ
b | — | —| 4. o NS R
DISS007 | A |u.4q 4 o | N Jo | N | (o :\)
B | =~ | — |4 o | N | wo | A |l A
c |~ 1~ 1%L o | N o n |l
p | — | — | & e | &~ | ©] N (O | aJ
DT-88-007 | A | 4,0 = i | N | N | oA
625% s | = | — |50 P VI BT AN o | N
c |7 | T |38 c | N | O | N | lO]|N
p [ — | — |45 c [ NP [N T w][H
DTssos | A | 4,83 4 A EREE
a Bl = | T |4& o | M |10 [« |0 | N
C | — | — | &g | Ay © | % o] M
ANALYST ° Ty j"\/ — (_)7-*/? —_— '7/\/ T

COMMENTS: < Wetwo

" Key: HERR = Hemorrhaging; N = None LE Lethargic; AV = Soil Avoidance; NF = Not found; EL Elongéted
alive did burnised . B
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Industry/Smdy Davis Timber Sediment Test Location: Mississippi Test Species: _Hyalella azteca Room# F114

SHORT TERM AMPHIPOD TOX[CITY TEST DATA SHEET

Sample ID:__-_Control Vessel Location:_Room Ambient _Photoperiod: 16hrL.8hrD Analyst:
WATER QUALITY MEASUREMENTS
- DAY-DATE-INIT | REP | Temp. po | pH Alkalinity Hardness | Conductivity | Ammonia
&9 (mg/L) (s.u.) (mg/L as CaCO;) " | (mg/L asCaCO,) (umhos/cm) | (mg/L)
o-tosoe M| a |31 | 68T 4y 56 €% | 131
-wsme L3{ B[99 3]5aa |6, 77 44 34 - 44| 143.3
210104 vl © [ 22,0 im ' " 14900
3-10804 7.1 D 1 22,0 | Y00 o, 1
4--10/9/04 A —_— -
5 - 10/10/04 TN B (e 6
6 - 10/11/04 Q‘Z\,} o ) 3 L\—7
7--10/12/04 T D ¢ |4, (.-)
8 - 10/13/04 jtf\;j A a8 | 4, (:,4
9 - 10/14/04 QZ'\/‘ B [ 2d.> 4':7 L
10101504 "R/ | € ) g\
S \
11--10/16/04 - D
12 -- 10/17/04 A
13- 10/18/04 B
14 -- 10/19/04 C
DAY-bAfE DAILY:OBSERVATIONS: SIJBVWAL/REPLICATE
. A B
0 -- 10/5/04 N )
| 1-10/6/04 "N rJ
2--10/7/04 N w
3 - 10/8/04 N N
4 -10/9/04 —_ S—
5--10/10/04 N, f\}
6 -- 10/11/04 KV ~N
710112104 IN| N
8 - 10/13/04 N ]\‘
{ 910714104 N N
10-10/15/04 r\} N
1 - 10/16/04 -
12 --10/17/04
13- 10/18/04
~ 10/19/04
# ALIVE 2 Te!
COMMENTS:
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- ' JANUARY 1999

SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET
' : Industry/Study Davis Timber Sediment Test Location: Mississippi Test Species:_Hyalella azteca Room # . F114
' Sample ID:__DT-SD-007 _ Vessel Location:_Room Ambient _Photoperiod: 16 hr L:8 hr D _Analyst:

WATER QUALITY MEASUREMENTS
| DAY-DATE-INIT | REP . Temp. DO pH Alkalinity Hardness Conductivity | Ammonia
: : °CC .| (mgl) (su) {mg/L as CaCO;) | (mg/L asCaCO,) | (pmhos/cm) | (mg/L)
0 - 10/5/04 'I_VA,, A 13 | Tl [y @3 e @8 | 200
L-w604 LY | B | 3.0l Y ,_g‘;,‘z {,.q° Sol ' T 188 | 4 %713
2100708 | Tl c lanil Y12l I ' - \¥s.o |
soomos | o | 191 §a% ' [73.8
- 4 -~ 10/9/04 A — — '
_ : '5--10/10/04 — N B (R | &5
6--10/11/04'—;2{] C 230|183
7 1012/04 TP p |2 |434
s—101306 G | A [ | 4,5
o {e-wnee T | s [ | 402
- o Lomionsee M| e [0 | Yt
' 1
11 -- 10/16/04 D. ]
L. _ 12 -- 10/17/04 A
13 - 10/18/04 B
) 14 — 10/19/04 c - _ _
DAY-DATE _ DAILY__.OBSF.'J.RVATIQNS: SURVIVAL/REPLICATE
,._ | 0= 1o/sr04
e 10/6/04i

2 - 16/7/04

': ' '. 3 - 10/8/04

4 -- 10/9/04 .

5 - 10/10/04

L. 6 10/11/04

7--10/12/04

| 8101304

9 -- 10/14/04 -

10-10/15/04

11 - 1016004

1221071704

| 13-ionsgios -

14 - 1 0119104

#ALIVE
COMMENTS:




EPA, ESD

JANUARY 1999

SHORT TERM AMPHIPOD TOXICITY TEST DATA SHEET
Industry/Study Davis Timber Sediment Test Location: Mississippi Test Species: Hyalella azteca Room # F114. Fll4

Sample ID:_ DT-SD-008

Vessel Location:: Room Ambient

WATER QUALITY MEASUREMENTS

Photoperiod: 16 hr L;:8 hr D Analyst:

10-10/15/04

11 -- 10/_1'6/04 :

12 = 10/17/04

13 -10/18/04

14 --'10/19/04

DAY-DATE-INIT | REP | Temp. | DO pH |  Alkalinity Hardness Conductivity | Ammonia
°C) | (mgl). (s.u.) (mg/L as CaCO;) [ (mg/L asCaCOs,) (pmhos/cm) | (mg/L)

0 - 10/5/04 "_W\j A 2201 | 6% Y5 56 (SS9 | An4s3
1 - 10/6/04 (Tl B Al 95216351 4R 5 C ISo | 98. )
2 - 10/7/04 ,4/'1'.‘" | © -_:Q«'Jh\ .90 1 | ] { q"ﬂLO
310804 7| D .| 2O 2N iI'(:{"L\
4--10/9/04 A | _

5 - 10/10/04 a?'\i B | A Z\L ,;q

~10/11/04 jf\'/ c |o>c| b

7 - 10/12/04 :P'\? { oo | 4]
§ - 10/13/04 A\ AP Dol
~ 1014104 T B | | %8

| 10-10/15/04 "Jz’\i c | 2&| &0
11 - 10/16/04 D
12 10/17/04 A
13- 10/18/04 B
14 - 10/19/04 c
OAY-DATE DAILY OBSERVA.T.IONS: SURVIVAL/REPLICATE

: A B c D
0 - 10/5/04 N i\ | N N
1 10/6/04 ~ A N v
21004 | N /\l /) . f\/
3 - 10/8/04. N/ N N fJ
4--10/9/04 -_ T, — -
5~ 10/10/04 N N LY
6--10/11/04 N /\l | N - N
7-210/12/04 N N N B
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N INEY
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‘Appendix D )

Fish Species List: Sizes, Weights, and Number in CompOSIte
~ Samples, and Total Gram Weight -




1

-F|sh Species: Sizes, Welghts and Number in Composﬂe Samples, and Total Gram Welght
DAVIS TIMBER SUPERFUND SITE
Hattiesburg, Mississippi

Stétion
DT-REF04-LMB
DT-REFQ4-YEB

" DT-REF04-BLGS
. DT-REF04-BLGL

DT-BP-DOS
'DT-BP-WAM
DT-BP-BLG
DT-WMC-RSF
DT-WMC-WAM
DT-WMC-BLG

Largemouth bass

Yellow bullhead
Bluegill - small
Bluedgill - large
Dollar sunfish
Warmouth
Bluegill

Redear sunfish
Warmouth
Bluegill

-FISH COLLECTED BY THE STATE

DT-CCL-BLGO!
DT-CCL-BLGO2

DT-CCL-RSFO1 -

Bluegill
Bluegill
Redear sunfish

REF04 = Reference Station

BP = Beaver Pond .

WMC = West Mineral Créek
* - Information not available

Largest Smallest
Length (mm) Weight(g) Length.(mm) Welght (g) #in composﬂe Total gram welght

* Micropterus salmoides 105 11 53 2 9 43
Ameiurus natalis - 78 5 48 2 6 15
-Lepomis macrochirus 103 19 61 -8 15 o 103
Lepomis macrochirus . 125 33 C112 - 26 5 _ 143
_ Lepomis marginatus 87 - 11 44 1 .13 47
Lepomis gulosus 87 ' R - 60 3 _ 10 ' 53
Lepomis macrochirus 119 25 58 2 - 14 110
Lepomis microlophus - N/A* N/A _ N/A N/A 2 _ “N/A
" Lepomis gulosus - N/A - N/A N/A N/A 10 ' N/A
Lepomis macrochirus 100 14 : 50 - 2 20 91

11-Feb-04

Lepomis macrochirus N/A N/A N/A N/A .2 _ N/A -
Lepomis macrochirus N/A N/A N/A N/A 8 N/A

* Lepomis microlophus N/A N/A N/A~ N/A 5 N/A

;o




-Appendix E

Hurricane Katrina Sediment Sample Results



6.9 Davis Timber (NPL)

" Sediment samples were collected at two locations, DT01 and DT02, as shown on Figure
10. Because of dry conditions, surface water samples, which were planned, were not collected at
these locations. Both samples were analyzed for extractable organic compounds and dioxins. -
Sample DT01SDS is the split sample at station DT01SD. The extractable organic analytical

results are summarized below. The miscellaneous extractable organic compound (TIC) data are _'

not summarized but can be found in the complete data appended to this report The dioxin
results are summarized in Table 6.4 at the end of Section 6.

Extractable Organic Compounds, Sediment:

Analyte __ Units DT01SD DT0ISDS DT025D

" Pentachlorophenol’ ugkg 880 450 940U
Chrysene = ug’kg 847 751 380U
Fluoranthene ug/kg 8017 340U - 380U
Pyrene ' - ug/kg 781 . 767 380U

610 Chemfax, Inc. (Non-NPL)

Sediment samples were collected at four locations in Bernard Bayou, as shown on Figure
11. All samples were analyzed for volatile and extractable organic compounds. Sample

- CF04SDS is the split of the sample collected at location CF04SD.

Extractable Organic Compounds, Sedunent

- Acetophenone, detected at an estunated concentratxon of 96 ug/kg, in sample CF04SD,
was the only extractable organic compound detected in the samples collected at this site. Several

" miscellaneous extractable compounds (TICs) and unknown compounds were detected at

generally low concentrations in samples from each of the four stations. These results are

included in the complete data appended to the report. The VOC results are summarized below.

Volatile Organic Compounds, Sediment:

Analyte Units CF0ISD _CF02SD CF03SD _CF04SD _CF04SDS

Acetone ugkg 197 123 1uj 101 - 117

Unknown ugkg 6] .61 8J - 67 817

611 Picayuue Wood Treating (NPL)

Sediment samples were collected at three locations, PWOi PWO02 and PW03, as shown
on Figure 12. In addition,.a surface water sample was also collected at location PW02. All
samples were analyzed for extractable orgamc compounds The analyncal results are -

24
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Table 6.4
Dioxin Analytical Data Summary Sediments
Davis Timber Superfund. Site
_ Post-Katrma NPL and Non-NPL Superfund Site Evaluanons

1,2,3,4,6,7,8-Heptachlorodibenzodioxin
.1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachloredibenzodioxin
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzodioxin
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzodioxin
1,2.3,7,8,9-Hexachlorodibenzofuran
1,2,3,7 8-Pentachlorodibenzodioxin
1,2,3,7,8-Pentachlorodibenzofuran.
2,3,4,6,7,8-Hexachlorodibenzofuran -
2,3,4,7,8-Pentachlorodibenzofuran
2.3,7,8-Tetrachlorodibenzodioxin
23,7 8-Tetrachlorodibenzofuran -
Heptachlorodibenzodioxin (Total)
Heptachlorodibenzofuran (Total)
Hexachlorodibenzodioxin (Total)
Hexachlorodibenzofuran (Total)
Octachlorodibenzodioxin
Octachlorodibenzofuran

- Pentachlorodibenzodioxin (Total)
Pentachlorodibenzofuran (Total)
Tetrachlorodibenzodioxin (Total)

* - Tetrachlorodibenzofuran (Total)

TEQ (Avian Toxic. Equiv. Value, From WHO TEQ-98)
‘TEQ (Fish Toxic. Equiv. Value, From WHO TEQ-98)
TEQ (Mammahan Toxic. Equiv. Value. From WHO TEQ-98)

Data Qualifiers

U—A_nalyte not detected at or above reporting limit.

NG/KG

NG/KG
NGKG
NG/KG
NG/KG
NG/KG
NG/KG
NG/KG

NG/KG

NG/KG
NG/KG
NG/KG
NGKG
NG/KG

- NG/KG -

NG/KG

NG/KG

NG/KG
NG/KG
NG/KG
NGKG
NG/KG

‘NGKG -
. NG/KG

NG/KG

NG/KG
NG/KG
NGKG

J-Identification of analyte is acceptable; reported value is an estimate.

~

29

" DT01SD

13000
2400

210

140

93

560
&3
320
33
45
16
150
35
24

34,
21000,

7700
3300
3200
93000
7700
380
590
86
100

220
230

370

(IR SR

—- e

DT01SDS

17000
3200
270
190
120
710
100
440
41
60
19
190
43
33
45

- 27000

11000
4200
4000

92000

- 9200
510

840

130
140

280
300
480
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