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7.0 RISK CHARACTERIZATION 
7.1 INTRODUCTION 

This risk characterization (Step 7) and accompanying documents: the screening-level ecological risk 

assessment (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 investigation 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 ofthe 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 characterization is the final phase of the ecological risk assessment (ERA) process for the Davis 

Timber Site, Hattiesburg, Mississippi. It includes two major components: 1) risk estimation, and 2) 

risk description (USEPA 1998,1997). Risk estimation consists of integrating the exposure profiles 

with the exposure-effects information and summarizing the associated uncertainties; and the risk 

description provides information important for interpreting the risk results. Risk characterization is 

the culmination ofthe 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 conceming exposure to cheniicals with information 

conceming the ecological effects ofthe chemicals to estimate risks. It is performed by the weight of 

evidence and has the goal of clearly communicating the strengths and limitations of the risk 

assessment for use in decision-making. 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 

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

toxicity and bioaccumulation tests, field observations and field measurements were used to estimate 

the likelihoodthat 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 July 2004 samplingevent used for the preparation , 

ofthis risk characterization are provided in Step 6 of the risk assessment, and summaries ofthe data 

are found in tables in this document. A general map ofthe state showing the location ofthe Davis 
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Minor deviations from the Work Plan (WP) occurred during the site investigation. The deviations 

u 

u 

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 ofEnvironmental Quality (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 potential concem (COPCs) retained in surface soil, 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 

risk characterization, 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 i 

(TEF) are applied to the various congener concentrations and summed to obtain a TEQ. The TEFs U 

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 this ERA, nondetected (ND) 

congeners were included in the TEQ as if they were detected so risk will not be underestimated. 

However, there was some blank contamination, 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 r 

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) ofthe ERA. No additional chemicals were determined to be of potential 

ecological concem at the site. 

The site investigation (Step 6) was performed by Environmental Protection Agency (EPA) personnel 1 

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. Fieldwork | -

was conducted during the last week in July 2004. L 
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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 

and bioaccumulation testing. These stations were found in Grids 2,4, and 39. Grid Number 4 had 

overlying water, so this sample was treated as a sediment sample for sediment toxicity and 

bioaccumulation testing (i.e.. Station DT-SS-B/T-04 became DT-SD-B/T-05, and its duplicate DT-

SS-504 became DT-SD-504). • 

• Sediment: The WF 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 at a Beaver 

Pond on site (Grid 43). 

• Fish: The WP specified that fish would be collected in East Mineral Creek, if conditions permitted. 

However, no fish were found in East Mineral Creek. Fish samples were collected on-site at a Beaver 

Pond location (Grid 43), which was not specified 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 concem were identified at the site include, wetland habitat; the intennittent 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 ofthe site. Country Club Estates 

Lake, and a lake located on the property of Dr. Tom Phillips, hereafter referred to as Phillips' Lake). 

Several threatened and/or endangered species of concem have distributions that lie within Lamar 

County, Mississippi. 

7.2 RISK ESTIMATION 

Risk estimation integrates the exposure profiles with the exposure-effects information and 

summarizes the associated uncertainties. Documentation of risk estimates describes how inferences 

are made from the measurement endpoints to the assessment endpoints. All ofthe 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 ofthe original 



data (USEPA 2005a). 

7.2.1 Assessment Endpoint No. 1 - Protection of Soil Invertebrates 

The risk questions 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 the survival, growth, 

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 mortaUty 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. Earthworm, JJwenia/oeri^ia, acute toxicity tests. 

The lines of evidence considered for the evaluation of risks to soil invertebrates include results ofE. 

foetida acute toxicity tests and calculation of hazard quotients (HQ) from comparison 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 benchrnark values were used in conjunction with the average and maximum COPC 

concentrations in order to calculate HQs as estimates of risk tp 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 unacceptable risks to 

soil invertebrates. In the following sections the mean and maximum soil COPC concentrations are 

used to estima;te 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 altemate toxicity 

value (ATV) selected in the WP, which was the Canadian Govemment 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 
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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 ah HQ 

of 1.1) produced HQs greater than unity. One location from the RI (i.e. DT002SLA 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 soil to a 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 because 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 used to derive the Eco-SSL all had a total organic content (TOC) cotitent 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 baised on mammalian TEFs were compared with a soil invertebrate benchniark value 

obtained from Reinecke and Nash (1984) to calculate HQs. In the Reinecke and Nash (1984) study, 

2 species of earthworms {Allolobophophora caliginosa and Lumbricus rubellus) were exposed to 5 

and 10 mg/kg of TCDD for 85 days. No adverse effects were observed in either species 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 in vertebrates. 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 risks to the soil invertebrates at the site. Refer to 

Table 7-2 for specific 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, 

risks at specific locations of the site may not be detected when only the mean and maximum 

concentrations are reviewed. It is necessary to review all ofthe 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 evaluation, PCP will not be a COPC in surface soil. 

Dioxins/Furans 

None ofthe dioxin TEQs exceeded the benchmark value of 5 rrig/kg reported by Reinecke and Nash 

(1984) for soil invertebrates. This indicates that the dioxins/furans alone are unUkely 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 toxicity tests were performed using the lumbricid earthworm, 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 using 70% sand, 20% clay, and 10% peat moss. A full scan analysis was conducted on the 

artificial soil to verify that is was appropriate 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 

Worid 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 outiined in Step 4 ofthe 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 approximately 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 homogenized, 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 7-2. 

The toxicity tests were conducted using a modification of the EPA guideline EPA/600/3-88/029 

(Greene et dl., 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 14-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 concentrations were DT-SS-

07 and DT-SS-08 (120 riig/kg and 34 mg/kg, respectively) and not DT-SS-01 as identified in the WP. 

However, samples from these 2 locations 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 lests 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 mortality; therefore, a dilution 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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SS-08 also exhibited some avoidance behavior, but with no mortality. 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%) which had 0 percent survival, there was 100 percent survival of E. foetida in test soil DT-SS- L 

08 and all of the dilutions of sample DT-SS-07. Laboratory control soil £. foetida survivorship was 

also 100 percent. Under the conditions of the £. foetida acute soil toxicity tests, the survival of E. 

foetida in Davis Timber sample DT-SS-07 was significantly different (P=0.05) from the survival of 

E. foetida in the laboratory control soil. In addition, the diluted soil was analyzed for PCP by EPA I 

chemists, and the results are presented in Table 7-3. Raw data for the toxicity tests and analytical 

results are provided in Appendix C. r 
• 

Summary of Risks to Soil Invertebrates . , 

Based on the HQs calculated from the soil concentrations and the soil invertebrate benchmark j j 

values, the following locations generated HQs for PCP that were greater than or equal to one: 
' • I u 

• PCP - Locations DT-SS-07, DT-SS-08, and DT002SLA 

Based on the results ofthe E. foetida toxicity tests, the PCP concentration at location DT-SS-07 was ^ 

determined to be the most likely area to cause unacceptable adverse effects to the soil invertebrates at (-

the site. The highest concentration of PCP used in the E. foetida 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 r 

available results the NOAEL for PCP for jE./oenVia survivorship is estirriated at 34 mg/kg. This 

concentration is comparable with the Eco-SSL of 31 mg/kg for PCP reported by the USEPA 

(USEPA 2005b). 

7.2.2 Assessment Endpoint No. 2 - Protection of Insectivorous, Omnivorous, and j 
Carnivorous Mammals 

The risk question developed for this assessment endpointis: 

"Are dioxin concentrations in the site soils, forage, and prey species elevated enough to 

n 
cause adverse effects to. the long-term health and reproductive capacity in predatory I 
mammals?" 
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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 concentration data from 28-day 

bioaccumulation tests; and 

3. Food-web model. 

The line of evidence considered for the evaluation of risks to insectivorous mammals include HQs 

from the comparison of estimated doses to the short-tailed shrew {Blarina brevicauda) to NOAEL 

and lowest-observed-adverse-effects level (LOAEL) based toxicity reference values (TRV) using a 

food-web model. 

HQs from Food-Web Models Using Miean 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 ELS 2004). A summary of data is 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 perfonned using maximum abiotic media concentrations and 

maximum earthworm tissue concentrations ofthe dioxiris 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 assumption for the food-web model is that the short-tailed 

shrew's diet is composed of 100 percent earthworms plus an area use factor of 1. Hazard quotients 

were calculated using the estimated average daily doses and literature-derived TRVs. The TRVS are 

based on a TCDD concentration derived for mammals (Murray et a i , 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 marrimals 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 
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LOAEL were 107.9 and 10.8, respectively. The third highest soil concentration scenario also 

produced NOAEL and LOAEL HQs greater 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 r 

This assessment endpoint provides for the protection of piscivorous mammals to ensure that ••' 

ingestion of contaminants in prey does not adversely impact the growth, reproduction, and survival. | 

The mink {Mustela vison) was selected as a representative species. The conceptual model for this ,1 

endpoint is the ingestion of fish from the site and vicinity, incidental ingestionof sediment, and 

surface water ingestion. 

The risk question developed for this assessment endpoint is: j 

"Do the dioxin concentrations in fish tissue exceed NOAEL and LOAEL risk-based dose 

levels derived from the literature?" r 

The measurement endpoints for this assessment endpoint include: 

1. Chemical analysis of sediments and surface water for dioxins/furans; 

2. Chemical analysis offish tissue for dioxins/furans; 

3. Comparison of the fish tissue concentrations with literature-derived benchmarks 

protective for mammals; and 

4. Food-web model. r 
• 

The lines of evidence Considered for the evaluation 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 TRVs using a food-web model. 

u 
Dioxin Concentrations in Fish Caught at the Davis Timber Site 

Fish were caught in West Mineral 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 L. 
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true averages. The species offish 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-lb). 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-lb. 

HQs Derived From Fish Tissue Concentraitions and TRVs Protective to Aquatic Mammals 

The EPA Office of Research and Development produced a comprehensive report on the effects 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 

population failure in aquatic life (i.e., fish), aquatic birds, and wildlife (i.e., marnmals). The low risk 

is associated with "the highest 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 (LC50). 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 risk-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 

compared 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 

mammaiian wildlife species TRV, but not the high risk to sensitive mammalian species TRV. Refer 

to Table 7-5A for specific details. 

HQs Derived From Sediment Concentrations and TRVs Protective to Aquatic Mammals 

The sediment benchmark values used for dioxins were the low risk and high risk TRVs for sensitive 

mammalian wildlife species reported by EPA (USEPA 1993). The low risk TRVs for sensitive 
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mammalian species 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 ofthe 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 high risk to sensitive niammalian species TRV. 

Based on these comparisons, sediment at all stations, except DT-EMC-SD-12, may contain dioxin 

concentrations that may potentially be hazardous to aquatic mammals. 

HQs from Food-Web Models Using Mean and Maximum Concentrations 

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

food-web model. Estimation of daily doses was performed using the maximum abiotic media 

concentrations and the individual 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 both the NOAEL and LOAEL were all greater than unity. 

The HQs ranged from 2.8 to 36.3. This indicates that there naay be unacceptable risks to piscivorous 

mammals from consumption offish at the site. The average offish dioxin TEQ concentrations also 

generated HQs greater than unity for both the NOAEL and LOAEL (HQ = 31 and 3.1, respectively). 

The scenario specifically 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, hpwever, based on the high dioxin concentrations from 
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the RI data from this Creek tissue concentrations would be elevated if fish were present. Therefore, 

Uke 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: 

• Dioxins/furans-All locations of Beaver Pond, West Mineral Creek, and East Mineral 

Creek 

7.2.4 Assessment Endpoint No. 4 - Protection of Insectivorous, Omnivorous and Carnivorous 
Birds 

The risk question developed for this assessment endpoint is: 

"Are levels of dioxins/furans in soil, surface water, and prey at the site sufficient 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 

camivorous 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 TRVs for birds were 0.014 and 0.14 pg/kg, respectively (Nosek et a l , 1992). 

HQs from Food-Web Models Using Mean and Maximum Concentrations 

The measurement endpoint used to evaluate risks to insectivorous, omnivorous, and camivorous 

birds is an output from a food-web. model. Estimation of daily doses was performed using maximum 

abiotic media concentrations of dioxins and earthworm dioxin tissue concentrations, and the TEQs 

were based on avian TEFs. A scenario using average soil concentration 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 TRVs. —' 

Refer to Table 7-1 for the dioxin TEQs and Table 7-4 for the model equations. -, 
I 
I 

Based on the maximum soil dioxin TEQ, the maximurn 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 average soil dioxin TEQ, the average 

earthworm dioxin TEQ, and the maximum surface water dioxin TEQ, the HQ based on the NOAEL j 

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

removed from the model and the maximum earthworm tissue concentration is used, the NOAEL HQ r ; 

exceeded unity (HQ = 2.2) but not the LOAEL HQ (HQ = 0.2). Refer to Table 7-4C for specific ' 

details. , 
i 

. - I 

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 1 

may be unacceptable risks to insectivorous, omnivorous, and camivorous birds from exposure to 

dioxins in the soil and prey items at the site. The LOAEL HQs were less than unity for all of the I 

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. i_ 

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 suryival of predatory birds due to dioxin contamination. The conceptual model for this endpoint 

is the ingestion of fish, incidental ingestion of sediment, and surface water uptake by piscivorous n 

birds.. The Green heron {Butorides virescens) was selected as a representative species of piscivorous ' 

birds. 

The risk question developed for this assessment endpointis: 

"Are levels of site contaminants in sediment, soil, forage, and prey animals (fish tissue) 

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: i— 

1. Chemical analysis of sediment, surface water, sediment worms, and fish; 

ri 
i } 
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2. Comparison of fish tissue concentrations to avian threshold values; and 

3. Food-web models using two different 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. All of 

the site fish tissue dioxin concentrations generated HQs greater than unity when compared with the 

low risk to sensitive avian wildlife species TRV. Cornparisori of dioxin concentrations in fish to the 

high risk TRV generated HQs less than unity. This indicates that there may be unacceptable risks to 

sensitive piscivorous birds from consumption 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 Derived From Sediment Concentrations and TRVs Protective to Aquatic Birds 

The sediment benchmark values used for dioxins were the low risk and high risk TRVs for sensitive 

avian wildlife species reported by EPA (USEPA 1993). The low risk TRV for sensitive avian 

species is 21 ng/kg and the high 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 ofthe 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 DTWMCSDOl (Table 7-6). The 

reference location generated an HQ less than unity for both TRVs for low risk and high risk to 

sensitive avian species. Based on these comparisons, sediment from all stations, except DT-EMC-

SD-12, may contain dioxin concentrations that may potentially be hazardous to aquatic birds. 

HQs from Food-Web Models Using Dioxin Concentrations from Site-related Fish 

The measurement endpoint used to evaluate risks to piscivorous birds 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 summary 

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 provided 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, respectively (Nosek et a i , 1992). Hazard 

quotients were then calculated using the estimated ADDs and literature-derived TRVs. 

Based on the maximum sediment dioxin TEQs, the average fish tissue dioxin TEQ for each fish 

species, and the maximum surface water dioxin TEQ, the HQs calculated using the NOAEL were all 

less than unity. 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 exposed to the 

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 concentration of dioxin in the control sample 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 ingestion was also greater than unity 

when compared with the NOAEL. The NOAEL HQ was also greater than 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 dose that is known to not represent 

risk, there is uncertainty 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 piscivorous 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 ofthe 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 enough to cause mortality to benthic macroinvertebrates? 

The measurement endpoints for this assessment endpoint include: 

1. Chemical analysis ofthe 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 

benchmark values, and results of aquatic invertebrate toxicity tests. 

Risk Evaluation Using Sediment Benchmark Values 

Sediment concentrations were screened against sediment benchmark values in order to calculate HQs 

as a measurement endpoint for Assessment Endpoint 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 with 

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 pattems. 

HQs Using Mean and Maximum Sediment Concentrations 

The HQ method was used to estimate risks to benthic macroinvertebrates 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 ofthe 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 

pg/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 concentration of site samples also exceeded the benchmark value (HQ = 49.5), as did the 

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 Environrnent (CCME) published 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 ofthe site- related samples generated HQs greater than unity. The average ofthe 

dioxin concentrations from all ofthe 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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• PCP - All locations, including the reference station 

• Dioxins/Furans - All locations except the reference station 

Risk Evaluation Using Site-Specific Sediment Toxicity Data 

Whole sediment toxicity tests were used as a measurement endpoint to assess the risk 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 

Toxicity and Bioaccumulation of Sediment-associated Contaminants with Freshwater Invertebrates," 

(USEPA 2000). The toxicity tests were performed with 5 site sediments (i.e. DT-SD-01, DT-SD-02, 

DT-SD-03,DT-SD-04, and DT-SD-05), one field reference or background sediment (DTSDREFl), 

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 to 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 

Organization 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 

quahty 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 when compared to the 

reference station or the control sample. 

The L. variegatus toxicity tests were only screen tests used to determine whether the 

bioaccumulation tests should proceed. The results ofthe L. variegatus toxicity screen tests were not 

used in this risk characterization. 

Addendum to Sediment Toxicity Tests 

Two additional soil samples (i.e. DT-SS-07 and DT-SS-08) were also tested for toxicity as sediment 

samples because ofthe 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. azteca toxicity tests were performed following the U 

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. F 

The survival ofH. azteca was zero percent in the 2 test sediments. Laboratory control sediment H. 

azteca survivorship was 92.5 percent. Under the conditions ofthe H. azteca acute sediment toxicity -| 

tests, the survival of//, azteca in Da_vis Timber sediment/soil samples DT-SS-07 andDT-SS-08 was J 

significantly different (P=0.05) from the survival of H. azteca in the laboratory control sediment. 

Refer to Table 7-7 for specific details. j 

Discussion of Toxicity Based on the Two Tests 

Pentachlorophenol 

The chemical analysis results indicated that a true PCP gradient was obtained for the sediments. The | 

PCP concentrations in the sediment samples ranged from 180 pg/kg (Sample DT-SD-B/T-04) to LJ 

1,700 pg/kg (Sample DT-SD-B/T-02) (Table 7-7). The soil samples used in the //. azteca toxicity ^ 

tests had PCP concentrations of 34,000 pg/kg (sample DT-SS-08), and 120,000 pg/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 //. azteca. However, soil samples DT-SS-07 and DT-SS-08 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 r-\ 

greater than 1,700 pg/kg which is much higher than the sediment PCP benchmark of 12 pg/kg I 

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 soil samples with the samples with elevated PCP 

concentrations that were tested as sediment. 

Dioxins/Furans 

Dioxins/furans were not analyzed for direct toxicity. However, a review 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 

not cause toxicity to H. azteca. Therefore, the dioxins/furans in the site sediments are not expected 

to cause' any direct toxicity to the benthic macroinvertebrate community. _ 
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Summary of Risks Using Site-Specific Sediment Toxicity Data 

The results of the solid-phase sediment toxicity tests with //. 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 contaniinants found in 

the surface waters and sediments. 

The risk questions for this assessment endpoint include: 

1. Are the COPC concentrations in surface water greater than the national 

recommended water quality criteria (NRWQC) or other freshwater surface water 

benchmark; 

2. Are sediment concentrations greater than benchmarks derived to be protective to fish; 

3. Are concentrations of dioxins in the fish tissues at the site elevated enough to cause 

adverse effects to fish; and 

4. Are concentrations of COPCs in the fish tissues at the site elevated enough to cause 

adverse effects to the fish predators that feed on forage fish? 

The measurement endpoints for this assessment endpoint include: 

1. Measurement of COPC concentrations in surface water and sediment; 

2. Measurement of dioxin concentrations in fish tissues collected from the site; and 

3. Comparison of the fish tissue concentrations with literature-derived TRVs. 

Risk Evaluation Using National Recommended Water Quality Criteria 

The NRWQC for PCP chronic toxicity is 15 pg/1 (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 to 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/1, which is greater than the NRWQC. Therefore, the PCP 

concentrations do not necessarily exceed the NRWQC but uncertainty exists because ofthe elevated 

detection limits. 

Although there is no NRWQC for dioxin, the EPA Region 4 screening value for chronic toxicity is 
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0.01 ng/1 (USEPA 2001). This value was based on the marketability offish. Based on this value and 

using the mammalian TEQ, all of the surface water samples (including the referencelocation) 

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 TRVs 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 high risk TRV is 

80 ng/kg. All ofthe fish tissue dioxin concentrations at the site and reference station generated HQs 

less than unity when cornpared with the low risk to sensitive piscivorous fish species TRVs (Table 7-

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

froifi 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 low- and high risk to sensitive fish species 

TRVs, respectively (Table 7-6). 

Fish caught at the reference location contained dioxin concentrations that generated 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 Fish 

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 sedimentconcentrations were n 

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

Mineral Creek and the Beaver Pond 

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

This assessment endpoint was not evaluated individually because mammals are more sensitive to 

dioxins than reptiles and amphibians. There is Umited 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 a i , 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 amphibians 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 contaminants 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 tenestrial and aquatic plant species; 

2. Are concentrations of COPCs in the plant tissues at the site elevated enough to cause 

adverse effects to the plants at the site; and ' 

3. Are concentrations ofCOPCs in the planttissues 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 plant tissue concentrations with literature-derived TRVs; and 

3. Seedling germination test. 
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Evaluation of Risks Using Abiotic Media Concentrations 

USEPA has recentiy reported an Eco-SSL of 5 mg PCP/kg for terrestrial plants (USEPA 2005b). 

The derivation ofthis Eco-SSL was based on three studies with a soil pH = 6.3, and a TOC of 0.1%. . L 

This Eco-SSL was used as the ATV for plants in this risk characterization. The results of the 

comparison 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 f 

0.97. Therefore, PCP is probably more bioavailable and toxic to plants under these conditions than 

the protective level of the screening value. r 

Evaluation of Risks Using Seedling Germination Tests II 

Terrestrial Plants I j 

Site-specific seedling germination tests were performed with the site soils to determine their ability 

to support the germination of lettuce seeds, Lactuca sativa. The specific test methods and any 

modifications used in the tests can be found in "Toxicity and Bioaccumulation Potential of Sediment 

and Soil Samples from the Davis Timber, Inc. Superfund Site, Hattiesburg, Mississippi," prepared by 11 

Integrated Laboratory Systems, Inc. (2004). The toxicity report is provided in Appendix B. 

r 
Pentachlorophenol L_ 

The results of the seedling germination tests with lettuce seeds, Lactuca sativa, showed no toxicity in 

the site soils 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 pg/kg) were not tested for seedling germination potential: Therefore, it is n 

uncertain if these 2 locations wiU support the germination 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 protection of terrestrial plants (USEPA 2005b). Therefore, these locations may present 

unacceptable risks to the tenestrial plants at the site. 

Dioxins/furans 

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 seedUng germination; therefore, it is uncertain if the dioxin levels at this station would cause r-

adverse effects to the tenestrial plants at this location. L 
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Aquatic Plants 

Aquatic plants were not evaluated in this risk characterization. 

Sununary 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 unacceptable risks to the terrestrial plants at 

the site: 

• PCP-Locations DT-SS-07, DT-SS-08, andDT002SLA 

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 ingestion of contaminated plants does not adversely affect 

their survival, growth, and reproduction. 

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, it is 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 ofthe 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 samples 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 sampling was not conducted. Samples 

were collected as grab samples with a stainless steel spoon at a depth of 0- to ().5-inches. Sample 
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SDOl was split and the split sample was identified as DTOISDS. 

Comparison of the dioxin TEQs with the EPA low risk and high risk to sensitive avian, fish, and 

mammalian wildlife, indicated that Station SDOl exceeded the high risk to sensitive mammals, fish, 

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

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

species. There was no PCP detected at Station SD02. The PCP concentration at Station SDOl was 

880 pg/kg, which exceeded the benchmark value of 12 pg/kg (Barrick er 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. This value is higher than the PCP concentration detected at Station SDOl. 

MDEQ Sampling 

Personnel from the MDEQ collected fish from Country Club Lake in Febmary 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 

Appendix 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 ranged from 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 (B AFs), sediment-to-fish B AFs and sediment-to-aquatic 

worm B AFs 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: 

H A f = '-'tissue '^abiotic media 

where: Ctjssue = 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 

u 

n 



converted to dry weight prior to calculating the BAFs. 

The calculated BAFs were then normalized to the TOC fraction ofthe soil or sediment and the lipid 

fraction of the earthworm tissue, fish tissue, or aquatic worm tissue in order to calculate BS AFs. The 

BSAFs were calculated as the less variable altematives to the BAFs using the following general 

equation: 

^^• '^ - r ' — C^tissue'f'lipidJ'('-'abiotic media't^oc) 

where: Fiipid = Lipid fraction in tissue 

Foe = Organic carbon fraction in soil or sediment 

For the purpose of this risk characterization only the mammalian TEQs were used to calculate the 

BAFs and BSAFs. The results are presented in Table 7-9A through 7-9C for earthworms {E. 

foetida), fish, and aquatic worm (L. variegatus), respectively. The calculated BAFs were used in the 

equations to derive the remedial goal options (RGOs) for the site. 

Soil-to-Earthworm Bioaccumulation Factors 

The BAFs for dioxins/furans TEQs ranged from 1.21 for site surface soil sample in grid 2 (toxicity 

Sample DT-SS-B/T-01) to 1.36 in grid 39 (Sample DT-SS-B/T-03). The BSAFs calculated after 

lipid and organic carbon normalization ranged from 0.30 (grid 2 - 50% sample) to 2.28 (grid 39). 

The mean BAF and BSAF yalues for dioxins TEQs are 1.27 and 0.97, respectively (Table 7-9A). 

Sediment-to-Fish Bioaccumulation Factors 

The BAFs for dioxins/furans TEQs ranged from 0.07 in a bluegill from the Beaver Pond (DT-BP-

BLG) to 0.53 in a redear sunfish from West Mineral Creek (DT-WMC-RSF). The BSAFs calculated 

after lipid and organic carbon normalization ranged 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 dioxins TEQs 

were 0.265 and 0.19, respectively (Table 7-9B). 

Sedimeni-to-Lumbriculus variegatus 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-p5-SD-SW to 1.53 for location DT-03-SD-SW. The mean BAF and 

BSAF values for dioxins TEQs were 1.071 and 1.225, respectively (Table 7-9C). 
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7.4 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 RGOs. 

7.4.1 Threshold for Effect on Assessment Endpoints 

The lower- and upper-bound thresholds were derived using the NO AEL 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 quotient (unitiess) ; 

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 (mg/kg) 

BAF = bioaccumulation factor (mg soil or sediment/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 is set to unity in the above equation, the threshold abiotic media concentration can be derived as 

follows: 

CSthreshold = N O A E L o r L O A E L / (NIRfood*BAF -l- NlRsediment/soil) 

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 media concentrations or RGOs, both the mean 

and maximum BAFs were used with the NOAEL and LOAEL TRVs. However, the prefened 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 a range 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 

j 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 

I 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 

I media concentrations that will result in no unacceptable risks to the ecological receptors at the site. 

The results of the threshold calculations 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 Likelihood of Risk 

There is always the possibility of risk from exposure to chemicals at any site. However, the risks 

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

[ Surface Soil 

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

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

transported, through mnoff, to surface water, ground 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 

The results of the solid-phase acute toxicity tests with H. azteca did not find any significant toxic 

effectsin the site sediments at the concentrations of PCP tested. However, toxicity was observed in 

the two soil samples (i.e., DT-SS-07 and DT-SS-08) used in the sitcrspecific toxicity tests and the 

oligochaetes 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 tenestrial and aquatic environments are eliminated, the concentration 

of COPCs in the fishes and other aquatic organisms are expected to decrease with time. The current 

levels of COPCs in the fish tissues 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 the tenestrial habitats. If these 

localized contamination areas are removed from the soils, then ther^ would be less potential for risks 

to the terrestrial plants at the site, ff the sources of COPCs in the terrestrial and aquatic 

environments are removed, the concentration of COPCs in the tenestrial 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 samplingthrough chemical 

analyses, screening assessment, and estimates of toxicity to ecological receptors. Every step in the 

ERA process involves assumptions which continue through to the final estimates of risk. This is 

because of the complex interactions of the environmental conditions with the different matrices, 

different chemicals, 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. 

Uncertainties Associated with COPC Refinement 

• USEPA Region 4 ESVs and ATVs were not available for all chemicals; therefore, the 

potential impacts to the ecological receptors at the site could not be evaluated for those 

chemicals. 

• Some chemicals had elevated concentrations 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. 

Uncertainties Associated with Selection of TRVs 

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

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

conditions which do not reflect weathered environmental conditions or feral animal behavior 

pattems. Also, some of the TRVs were extrapolations of toxicity results (e.g., NOAELs to 

LOAELs, LC50 to NOAELs, etc.) where the selected 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, ff 

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/day). 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 TRVs lised 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 sensitivity and toxic responses to 

TCDD (Eisler 1986); therefore, conclusions drawn from food-web models may over- or 

underestimate risk. 

Uncertainties Associated with Exposure Estimates 

• All of the individual locations at the site were not sampled in order to adequately determine 

the true nature and extent of contamination. Some areas of high contamination may have 

been missed. For example, the RI data indicated that Grid 2 had the highest PCP 

concentration of 68 mg/kg but upon 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 assumptions were made in the food-web models used in the risk characterization 

(e.g., bioavailability was assumed to be 100 percent for dioxins). These models have their 

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

• The use of the mean and maximum contaminant concentrations in the food-web models and 

other lines of evidence to estimate risk may overestimate risk because the individual 

receptors may not be exposed to these concentrations. 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 may 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 lirnits for non 

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

may have resulted in the overestimation of risk. 

• Some blank contamination occuned with dioxin analysis which resulted in the detection 

limits being elevated. The TEQs calculated using these congeners may be artificially high 

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 greater than ATVs. Although the chemical may 

not be detected, the detection limit may be elevated due to interference or the analytical 

method may not achieve low enough detection limits. For example, the NRWQC for PCP 

chronic toxicity is 15 pg/1, and although PCP was not detected in surface water, the detection 

limits were all 25 pg/1. Also, the detection limit for PCP in the control soil was 830 pg/kg. 

Although PCP was not detected in the soil, the detection limit was elevated because a routine 

analytical method was used. This increases the uncertainty in the risk assessment with these 

types of detection limits. 

Uncertainties Associated with Selection of Assessment Endpoints 

• Different species respond differentiy to chemical challenge. Because it is impractical to use 

all ofthe individual species at the site to evaluate risks, the selection of assessment endpoints 
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focuses the risk assessment on the ecosystem components that are most likely to be affected 

by the site contaminants. This may result in risk estimates that are not protective of certain 

receptors. 

Uncertainties Associated with Establishment of Measurement Endpoints 

• Different species respond differently to chemical challenge. Because it is impractical to use 

all ofthe 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 

by the site contaminants. The representative species selected may not be the most sensitive 

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

Uncertainties Associated with Site-Specific Toxicity Tests 

• Site-specific toxicity and bioaccumulation tests were used in the risk estimates; however, 

toxicity 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 germination, earthworm toxicity, and bioaccumulation tests. Therefore, the reported 

effects level was only an estimate. 

• The samples used in the toxicity tests contained a mixture of chemicals including unknown 

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

effects. The synergistic, antagonistic, additive, and other effects of the COPCs were not 

determined. Therefore, assuming that sample toxicity is due to a single chemical alone may 

under- or overestimate the risks at the site. 

• Earthworms, E. foetida, are less sensitive to a wide variety of environmental contaminants, 

eispecially metals. The insensitivity of the earthworm to chemical contaminants may result in 

underestimation of risks to soil invertebrates. 

• The toxicity test endpoints were not long enough to determine the long-term effects of the 

COPCs 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 

• 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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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 tme 

in real life situations and may result in additional uncertainties. 

0 
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 site is unknown. 

The use of the detection limits in the TEQ calculations may result in overestimating 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. 

Different laboratories may use different analytical methods to analyze sarnples 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. 
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D 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. M 

The major areas of concem are the aquatic and tenestrial habitats at the site where high levels of 

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

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

Summary of Risks in Surface Soil 

Different 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 c-i 

receptors in the surficial soils at the site. Bioaccumulation of dioxins was demonstrated in the 
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laboratory bioaccumulation tests with the earthworm, Eisenia foetida. Receptors, especially 

mammals and birds, feeding on these worms 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 riig/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 tenestrial 

plants. This is because the highest 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, ff 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 

RGOs for PCP for the protection of tenestrial plant Communities would be 5 mg/kg and 50 mg/kg, 

respectively. 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. 

Summary 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 unacceptable 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-derived benchmark values. The results of the bioaccumulation tests with L. variegatus 
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confirmed the uptake of dioxins by the oligochaetes which can be transfened 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 (bluegill from West Mineral L 

Creek). All Of the LOAEL HQs are greater than one when ingestion of sediment is included in the 

equation, but less than one when it is not. When L. vanegarM,s is used as prey for the green heron the j 

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 \yere all greater than one. The high risk to 

mammal TEQ HQs were all greater than one except at locations DTEMCSD12 and DTWMCSDOl. 

Low risk to birds TEQ HQs were greater than one except at DTEMCSDl 2. High risk to birds TEQ , 

HQs were greater than one except at locations DTEMCSD12 and DTWMCSDOl. (Table 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 sediment sample | 

with the highest PCP concentration of 1,700 /xg/kg or any of the other samples with lower PCP 

levels. Some of the PCP concentrations in the East Mineral Creek sediments were higher than the (-

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

mg/kg and 120 mg/kg were both toxic to H. azteca, and resulted in 100 percent mortality, ff 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 /xg/kg is recommended as the NOAEL and the lowest soil (sediment) concentration of 

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

RGO range for PCP in for the protection of benthic invertebrates in sediment is 1,700 /xg/kg to n 

34,000/xg/kg. ' 

i 
The final recommended RGO ranges for the dioxins/furans for the protection of mammalian and j 

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. j 

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 NOAEL and LOAEL RGOs for the protection of invertebrates, fish, mammalian, and 

avian receptors in surficial soils and sediment at the Davis Timber site (Tables 7-13A). The 

recommended RGO ranges provided in Table 7-13A are expected to aid the risk managerin 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 protective 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 soUd-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) wildlife receptors in sediment. In the site 

sediments the RGOs based on the laboratory bioaccurhulation tests were the more conservative and 

appeared to be appropriate for the Davis Timber site. The BAFs calculated using the laboratory 

bioaccumulation stucUes 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 frorh the aquatic areas where the fish were trapped were 

composites, and only estimated. Refer to Table 7-i3A for specific details. 

Final Cleanup Numbers for Surface Soil 

The final cleanup goal for PCP for the protection of soil invertebrates and terrestrial 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 tenestrial plants. This number was selected based on studies by TN & 

Associates, Inc. (2000) with 3 tenestrial plants (alfalfa, tumip, and radish). Only 3 locations 

exceeded the soil cleanup number of 5 mg/kg for PCP (one from the RI location DT002SLA and its 

dupUcate DT702SLA at concentrations of 28 mg/kg ahd 68 mg/kg, respectively and 2 from Step 6 

locations DTSS07 and DTSS08 at concentrations 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 too 

coriservative and not deemed appropriate for the site. However, based on EPA's Office of SoUd 

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 fora 
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residential exposure scenario for the protection of human health and the environment. This number *-

is less than the industrial surface soil exposure scenario TEQs of 5 to 20 pg/kg recommended by the 

same Directive. Only 2 locations from the Step 6 sampling event exceeded the OSWER Directive L_ 

TEQ of 1 pg/kg (i.e. DTSS07 with a TEQ of 8.1 pg/kg and DTSS07 with a TEQ of 1.8 pg/kg). 

None of the IR samples exceeded the soil cleanup TEQ for dioxin of 1 pg/kg. The concentrations 

and locations of dioxin TEQ 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. ~j 

Final Cleanup Numbers for Surface Sediment r 

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 on the solid-phase sediment toxicity tests with Hyalella \ 

azteca. This cleanup number is the same as the Canadian Soil QuaUty Guideline for the protection 

of ecological receptors in the environment or for the protection human health in agricultural, 

residential, cornmercial, and industrial settings (CCME 2004). Only one location from the RI data 

exceeded the sediment cleanup number of 7.6 mg/kg for PCP (i.e. 314SD at a concentration of 8.2 j 1 

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 dioxins TEQs ranged from 0.08 to 19 pg/kg based on different scenarios and food-

web models with the mink and Green heron (Table 7-13 A). Because of the wide variance in the 

RGOs the decision was made to use the geometric mean of the LOAEL and LOAEL RGOs to 

determine the final cleanup number for dioxin T E Q 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 r 

OSWER Directive of 1.0 pg/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 pg/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 RI and Step 6 that exceed the cleanup number are presented in Table 7-13B and ^ 

Figure 7-6. f-i 
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Table 7-1. Results of July 2004 Sampling, Davis Timber Site, Hattiesburg, Mississippi 

SEDIMENT 
PCP Cug/kg) DW 
Dioxin TEQ (ng/kg) DW 
mammal 
avian 
fish . 

% Moisture 
pH (standard units) 
TOC 
Grain Size 
(gravel:sand:silt/clay) 
GPS coordinate 

SURFACE WATER 

POP (/vg/i) 
Dioxin TEQ (ng/1) 
mammal 
avian 
fish 

pH (standard units) 
Dissolved Oxygen (mg/l) 
Conductivity (/umho/cm) 
Turbidity (NTU) 
Temperature (celsius) 
GPS coordinate 

SOIL 
PCP (yiyg/kg) DW 
Dioxin TEQ (ng/kg) DW 
mammal 
avian 
fish 

% Moisture 
pH (standard units) 
TOC 
Grain Size 
(gravel:sand:silt/clay) 

GPS coordinate 

DTEMCSDl 1 
940 

1300 J 
640 J 

. 620 J 
41 • 
5.0 
2:2 

2.58:24.43:31.69 

N31.34955 W89.38757 

DTSW01 (WMC) 
25 U 

0.025 J 
0.027 J 
0.021 J 

6.11 
2.68 

71 
30.5 

23.27 
N31.34975 W89.39947 
(15.3ft accuracy) 

DTSS01 
28 

44 J 
24 J 
25 J 
13 

5.1 
1 

14.32:49.03:26.51 

N31.34635 W89.39941 

DTEMCSD12 
150 

22 J 
11 J 
11 J 
19 

4.7 
0.18 

1.2:32.29:47.96 

N31.35038 W89.38741 

DTSW02(BP) 
25 U 

0.04 J 
0.034 J 
0.026 J 

6.2 
1.78 

70 
24.6 

26.65 
N31.34628 W89.40283 
(17.7ft accuracy) 

DTSS03 
710 

710 J 
370 J 
400 J 
15 
5.8 

0.53 
13.12:42.9:32.38 

N31.34525 W89.39938 

DTWMCSDOl 
120 

440 J 
200 J 
210 J 

30 
5.3 

1 
1.86:47.84:23.38 

N31.34815W89.40217 

DTSW03 (EMC) 
. 25 U 

0.17 J 
0.083 J 

0.08 J 
5.81 
3.33 

52 
138.9 
24.18 

N31.34554W89.39616 

DTSS06 
650 J 

380 J 
180 J 
190 J 

13 
5.2 

0.97 
14.64:41.4:33.39 

N31.34634 W89.40005 

DTSDREFl 
14 

5.7 J 
4.8 J 

4 J 
53 

4.7 
1.9 

0.12:5.33:39.97 

N31.36113W89.39913 

DTSWREF04 
25 U 

0.02 J 
0.025 J 

0.02 J 
5.96 
1.16 

47 
13.6 
24.7 

N31.36113W89.39913 
(20.3ft accuracy) 

DTSS07 
120000 

8100 J 
4600 J 
5200. J 

9 
7.0 

0.97 
35.95:39.34:16.89 

N31.34579 W89.40004 

• • 

DTSS08 
34000 

1800 J 
810 J 
840 J 

12 
4.4 

0.45 
24.16:39.62:25.4 

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

FISH DTBPDOS 
Dioxin TEQ (ng/kg) WW 
manimal 27 J 
avian 18 J 
fish 19 J 

Dioxin TEQ (ng/kg) DW 
mammal 112.50 J 
avian , 75.00 J 
fish 79.17 J 

% lipid 3.3 
% moisture* 76 

DTBPBLG 

8.6 J 
7.5 J 
6.8 J 

34.4 J 
30 J 

27.2 J 
3.1 
75 

DTBPWAM 

9.5 J 
7.6 J 
7.7 J 

39.58 J 
31.66667 J 

32.08 J 
2.3 
76 

DTWMCBLG 

40 J 
23 J 
25 J 

168.78 J 
5.45 J 
5.93 J 

2.1 
76.3 

DTWMCRSF 

60 J 
37 J 
41 J 

250.00 J 
154.17 J 
170.83 J 

3.8 
76 

DTWMCWAM 

34 J 
25 J 
26 J 

141.67 J 
104.17 J 
108.33 J 

2 
76 . 

DTREF4BLGt 

0.91 J 
1.2 J 
0.9 J 

3.53 J 
4.65 J 
3.49 J 
3.37 
74.2 

SEDIMENT WORMS 
Dioxin TEQ (ng/kg) WW 
mammal 
avian 
fish 

Dioxin TEQ (ng/kg) DW 
manimal 
avian 
fish 

% lipid 
% moisture 

DT01SDSW 

156 J 
IOOJ 
106 J 

1220.66 J 
782.47 J 
829.42 J 

1.5 
87.22 

DT02SDSW 

560 J 
350 J 
370 J 

4179.10 J 
2611.94 J 
2761.19 J 

1.6 
86.6 

DT03SDSW 

390 J 
230 J 
250 J 

3362.07 J 
1982.76 J 
2155.17 J 

1.5 
88.4 

DT04SDSW 

27 J 
17 J 
17 J 

219.69 J 
138.32 J 
138.32 J 

1.3 
87.71 

DT05SDSW 

70 J 
51 J 
51 J 

559.11 J 
407.35 J 
407.35 J 

1.4 
87.48 

EARTHWORM 
Dioxin TEQ (ng/kg) WW 
mammal 
avian 
fish 

Dioxin TEQ (ng/kg) DW . 
mammal 
avian 
fish 

% lipid 
% moisture 

DT02EW 

35 J 
18 J 
20 J 

181.91 J 
93.56 J 

103.95 J 
2 

80.76 

DT03EW 

54 J 
33 J 
34 J 

312.14 J 
190.75 J . 
196.53 J 

2.5 
82.7 

DT50-2EW 

23 J 
11 J 
11 J 

93.23 J 
44.59 J 
44.59 J 

2.7 
75.33 

DTControlE 

1.3 J 
1.7 J 
1.4 J 

7.52 J 
9.84 J 
8.10 J 

2.7 
82.72 

DTREFEW 

0.98 J 
1.4 J 

0.99 J 

4.61 J 
6.58 J 
4.65 J 

2.2 
78.72 

DTREF1SDSV 

1 J 
1.3 J 

1 J 

7.66 J 
9.96 J 
7.66 J 

1.3 
86.95 

DTREF4BLG 

0.86 J 
1.1 J 

0.83 J 

3.48 J 
4.45 J 
3.36 J 

3.7 
75.3 

DTREF4LMB 

1.1 J 
1.4 J 
1.2 J 

4.58 J 
5.83 J 
5.00 J 

1.4 
76 
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Table 7-1. Results of July 2004 Sampling, Davis Timber Site, Hattiesburg, Mississippi 

TOXICITY TEST SAMPLES 
SEDIMENT DTSDB/T01 

PCPGc/g/kg) 630 
Dioxin TEQ (ng/kg) 
mammal - 1400 J 
avian 670 J 
fish 680 J 

% Moisture 41 
pH (standard units NA 
TOC 2.3 
graiinsize 6.24:23.1:24.53 
(gravel:sand:silt'clay) 
GPS coordinate N31.34554 W89.39616 

SOIL DTSSB/TOl 
PCP(/yg/kg) 120 
Dioxin TEQ (ng/kg) 
mammal 150 J 
avian 62 J 
fish , 68 J 

% Moisture 12 
pH (standard units 5.3 
TOC 0.65 
Grain Size 24.83:27.94:34.1 
(gravel:sa:nd:silt/clay) 
GPS coordinate N31.34580 W89.39939 

DTSDB/T02 

1700 

5000 J 
2400 J 
2600 J 

43 
NA 
1.8 

8.77:10.6:35.36 

N31.34526 W89.39741 

DTSSB/T03 
82 

230 J 
110 J 
120 J 

37 
5.8 
4.2 

27.82:19.34:19.56 

N31.34520 W89.40196 

DTSDB/T03 

960 

2200 J 
760 J 
820 J 

32 
NA 
1.5 

3.76:32.68:27.27 

N31.34546 W89.39702 

DTSSREF1 
1.6 J 

2.1 R 
2.4 R 
2.1 R 

14 
5.1 

0.69 
2.62:32.86:46.38 

N31.36113W89.39913 

DTSDB/TG4 

180 

420 J 
190 J 
220 J 

66 
NA 
3.5 

4.38:8.67:20.54 

N31.34695 W89.40231 

— 
DTSDB/T05 

76 

350 J 
170 J 
190 J 

29 
NA 
0.8 

2.93:16.72:56.55 

N31.34470 W89.39937 

DTSD504 
(Duplicate) 

82 

280 J 
140 J 
150 J 

29 
NA 

0.85 
3.19:14.21:51.47 

-same as DTSDB/T05 

Notes: 
PCP = Pentachlorophenol 
ug/kg = micrograms per kilogram 
DW = Dry weight 
TEQ = Toxic equivalent 
ng/kg = Nanograms per kilogram 
Toe = 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 for 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 

Chemical 

PCP (invert) Xug/kg) 
PCP (plant) (yug/kg) 

Dioxin TEQ* (invert) (ng/kg) 

PCP (invert) (/vg/kg) 
PCP (plant) (/yg/kg) -

Dioxin TEQ* (invert) (ng/kg) 

PCP (invert) (/yg/kg) 
PCP (plant) (/yg/kg) 

Dioxin TEQ* (invert) (ng/kg) 

ATV 

31000 
5000 

5000000 

SAMPLE ID 1 

DTSS01 

28 
28 

HQ 

0.001 
0.006 

DTSS03 

710 
710 

HQ 

0.02 
0.14 

DTSS06 

650 
650 

HQ 

0.02 
0.13 

DTSS07 

120000 
120000 

HQ 

y.''^.9'-'--y 
• • : ; ;24.0: : * 

DTSS08 

34000 
34000 

HQ 

• • • ^ : y r . % ~ ^ y 

•.• .•x6:8M#^-^ 

1 
44 

31000 
5000 

5000000 

31000 
5000 

5000000 

DTSSB/rOI 

120 
120 

8.8E-06 

HQ 

0.004 
0.02 

710 

DTSSB/T03 

82 
82 

0.000142 

HQ 

0.003 
0.02 

150 

AVERAGE 

22227.1 
22227.1 

1630.6 

0.00003 

HQ 

0.7 

i:^&^4m 

0.000326 

230 

MINIMUM 

28 
28 

44 

0.000046 

HQ 

0.001 
0.006 

8.8E-06 

380 7.6E-05 

MAXIMUM 

120000 
120000 

8100 

HQ 

m^'.9iM 
MiMQ'-^ 

0.002 

8100 0.00162 1800 0.00036 1 

Notes: Highlighted cells are HQS1 

ATV = Alternate toxicity value 

//g/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 Timber Site, Hattiesburg, Mississippi 

Sample ID 
Control 
DTSSREF-1 
DTSSB/r-01 
DTSSB/T-02 (50%) 
DTSSB/T-03 

Soil Dilution Test 
DTSS-07 
DTSS-07 (25%) 
DTSS-07 (12.5%) 
DTSS-07 (6.25%) 
DTSS-08 

Pentachlorophenol 
Concentration (/i/g/kg) 

830U 
1.6 
120 
-60 
82 

120000 
36000 

^ 25000 
8100 

34000 

Toxicity 
Number 
Exposed 

40 
40 
40 . 
40 
40 

30 
40 . 
40 
40 
30 

Number 
Alive 

40 
39 
40 
40 
40 

0 
40 
40 
40 
30 

Percent 
Survival 

100 
97.5 
100 
100. 
100 

0 
100 
100 
100 
100 

Bioaccumulation | 
Initial 

Weight (g) 
95.5 
96 

87.5 
92 
89 

NA 
NA 
NA 
NA 
NA 

Final 
Weight (g) 

98 
113.5 
106 
95 

99.5 

NA 
NA 
NA 
NA 
NA 

Percent 
Growth 

NM 
NM 
NM 
NM 

, NM 

NM 
NM 
NM 
NM 
NM 

Adequate 
Tissue? 

Yes 
Yes 
Yes 
Yes 
Yes 

NA 
NA 
NA 
NA 
NA 

Notes: 

//g/kg = Micrograms per kilogram 

g = Grams 

U = Not detected 

NM = Not measured 

NA = Not applicable 



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

Table 7-4A. Assessment Endpoint 2 

Short-tailed shrew 

{Blarina brevicauda) 

Parameter . , 

Dioxins/Furans 

Maxiinum (Mammal) 

Maximum without soil 

Average (Mammal) 

Third highest soil cone 

Table 7-4B. Assessment 

Mink 

{Mustela vison) . 

Dioxins/Furans 

Reference 

Bluegill (large) 

Bluegill (small) 

Largemouth Bass 

Site 

Eiluegill (BP) 

Bluegill (BP-NS) 

Dollar Sunfish (BP) 

Dollar Sunfish (BP-NS) 

Warmouth (BP) 

Warmouth (BP-NS) 

Bluegill. (WMC), 

Bluegill (WMC-NS) 

Redear Sunfish (VVMC) 

R.edear.Sunfish.(WMC-N! 

Warmouth (WMC). 

Warmouth (WMC-NS) 

Average Fish 

Average Fish-NS 

West Mineral Creek 

Soil 

Cone 

(mg/kg) 

- Insectivorous, Omnivorous, and Carnivorous Mammal 

Soil 

IR 

(kg/day) 

Soil 

Dose 

(mg/day) 

Earthworm 

Cone 

. (mg/kg) 

Food 

IR 

(kg/day) 

Food 

Dose 

(mg/day) 

Water 

Cone 

(mg/L) 

Water 

IR 

(LVday) 

Water 

Dose 

(mg/day) 

Total 

Dose 

(mg/day) 

Body 

Weight 

(kg). 

ADD 

(mg/kg-day) 

NOAEL LOAEL 

(mg/kg BW/day) 

NOAEL 

HQ 

LOAEL 

HQ 

^. , . .... 1 
0.0081 

0 

1.63E-03 

7.10E-04 

Endpoints 

Sediment 

Cone • 

(mg/kg) 

0.00035 

0.00035 

0.00035 

0.00035 

2.84E-06 

O.OOE+OO 

5.71 E-07 

2.49E-07 

- Piscivorous Mammal 

Sediment 

IR 

(kg/day) 

Sediment 

Dose 

(mg/day) 

3.10E-04 

3.10E-04 

1.96E-04 

3.10E-04 

Fish 

Cone 

(mg/kg). 

0.0037 

0.0037 

0.0037 

0.0037 

I.IE-06 

I.IE-06 

7.2E-07 

1.1 E-06 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

0.0027 

0.0027 

0.0027 

0.0027 

4.59E-10 

4.59E-10 

4.59E-1Q 

4.59E-10 

4E-06 

I.IE-06 

1.3E-06 

1.4E-06 

0.012 

0.012 

0.012 

0.012 

0.0003 

0.0001 

0.0001 

0.0001 

0.000001 

0.000001 

0.000001 

0.000001 

1.00E-05 

1.00E-05 

1.00E-05 

1 .OOE-05 

v331,87K 

-:'-05:62-̂ i 

,;a07^9-i 
:;:;116;3;-. 

(;i33;2V-
. .9.6 . 

••:i.o.8 

;'3 f̂c6\ 

Food 

IR 

(kg/day) 

Food 

Dose 

(mg/day) 

. Water 

Cone 

(mg/L) 

Water 

IR 

(LVday) 

Water 

Dose 

(mg/day) 

Total 

Dose 

(mg/day) 

Body 

Weight 

(kg) 

ADD 

(mg/kg-day) 

NOAEL LOAEL 

(mg/kg BW/day) 

NOAEL 

HQ 

LOAEL 

HQ 

.. - . . .. ..- .. 1 
.5.70E-06 

5.70E-06 

5.70E-06 

0.003 

0.003 

0.003 

1.71E-08 

171E-08 

1.71 E-08 

3.49E-06 

3.36E-06 

5.00E-06 

0.029 

0.029 

0.029 

1E-07 

9.7E-08 

1.5E-07 

2.00E-08 

2.00E-08 

2.00E-08 

0.0578 

0.0578 

0.0578 

1.16E-09 

1.16E-09 

1.16E-09 

1.2E-07 

1.2E-07 

1.6E-P7 

0.55 

0.55 

0.55 

0.0000002 

0.0000002 

0.0000003 

0.000001 

0.000001 

0.000001 

1 .OOE-05 

1 .OOE-05 

1.OOE-05 

0.2 

0.2 

0.3 

0.02 

0.02 

0.03 

..-.. . . . . . . -I 
0.005 

0 • 

0.005 

0 

0.005 

0 

0.005 

0 

0.005 

. 0 

0.005 

0 

0.005 

0 

4.40E-04 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 ; 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

i.50E-05 

O.OOE+OO 

1.50E-05 

O.OOE+OO 

1.50E-05 

O.OOE+OO 

1.50E-05 

O.OOE+OP 

1;50E-05 ' 

O.OOE+OO. 

1,50E-05; 

O.OOE+OO 

1.50E-05 

O.OOE+OO 

1.32E-06 

2.72E-05 

2.72E-05 

7.92E-05 

7.92E-b5 

3.21 E-05 

3.21 E-05 

5.93E-06 

5.93E-06 

1.71 E-04 

1.71 E-04 

1,08E-04 

1.08E-04 

7.06E-b5 

. 7.06E-05 

5.93E-06 

0.029 

0.029 

0.029 

0.029 

0.029 

0.029 

0.029 

0.029 

0.029 

0.029 

0.029 

0.029 

0.029 

0.029 

0.029 

7.9E-07 

7.9E-07 

2.3E-06 

2.3E-06 

9.3E-07 

9.3E-07 

1.7E-07 

1.7E-07 

5E-06 

5E-06 

3.1 E-06 

3. IE-06 

2E-06 

2E-06 

1.7E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

1.70E-07 

2.50E-08 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

9.83E-09 

9!83E-09 

9.83E-09 

9.83E-09 

9.83E-09 

9.83E-09 

9.83E-09 

9.83E-09 

9.83E-09 

9.83E-09 

9.83E-09 

9,83E-09 

9.83E-09 

9:83E-09 

1.45E-09 

1.6E-05 

8E-07 

1.7E-05 

2.3E-06 

1.6E-05 

9.4E-07 

1.5E-05 

1.8E-07 

2E-05 

5E-06 

1.8E-05 

3. IE-06 

1.7E-05 

2.1 E-06 

1.5E-06 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

. 0.55 

0.55 

0.55 

0.55 

0.55 , 

0,55 

0.00003 

0.000001 

0.00003 

0.000004 

0.00003 

0.000002 

0.000028 

0.0000003 

0.00004 

0.00001 

0.00003 

0.00001 

0.00003 

0.000004 

0.000003 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

0.000001 

1.OOE-05 

1.OOE-05 

1.OOE-05 

1 .OOE-05 

1.OOE-05 

1 .OOE-05 

1.OOE-05 

1.OOE-05 

1.OOE-05 

1.OOE-05 

1.OOE-05 

1.OOE-05 

1 .OOE-05 

1 .OOE-05 

1.OOE-05 

T ^ f M 
%'yri5fiy. 

.̂ •.?3i::5;>^ 

i : '4 .2: i^ 

.-729.0«5 

y'^m.: 
lD2f6i;-' 

0.3 

fe36:3ii 
vsi-9ibii 
> : 3 3 ! 0 l 

''y.syyi: 
• ..3i;ii3h:'. 
-- ' : :^y-

m^m. 

K^my 
0.1 

i£3;'te' 
0.4 

m.9::-. 
0.2 

:i-'̂ :2i8v:a 
0.03 

m^m 
0.9 

'-•xSiS:/' 

0.6 

..>3-:1.. : 

0.4 

0.3 



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

Cone = Concentration LOAEL =Lowest-observed-adverse-effeets level BP = Beaver Pond 

IR = Ingestion rate HQ = Hazard quotient WMC = West Mineral Creek 

Wt = weight .mg/kg = milligrams per kilogram (all concentrations in dry weight) 

ADD = Average daily dose BW = body weight 

NOAEL iNo-observed-adverse-effeets 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 

Fish Species 

Bluegill 
Bluegill 
Largemouth Bass 
Bluegill 
Dollar Sunfish 
Warmouth 
Bluegill 
Redear Sunfish 
Warmouth 

Sample ID 

DTREF4BLGL 
DTREF4BLGS 
DTREF4LMB 
DTBPBLG 
DTBPDOS 
DTBPWAM 
DTWMCBLG 
DTWMCRSF 
DTWMCWAM 

Location 

Reference 
Reference 
Reference 

Beaver Pond 
Beaver Pond 
Beaver Pond 

West Mineral Creek 
West Mineral Creek 
West Mineral Creek 

Dioxin/Furan 
TEQ (WW) 

(ng/kg) 
0.9 

0.83 
1.2 
6.8 
19 
7.7 
25 -
41 
26 

Q 

J 
J 
J 
J 
J 
J 
J 
J 
J 

Table 7-5B. Risks to Fish Wildlife 
Bluegill 
Bluegill 
Largemouth Bass 
Bluegill 
Dollar Sunfish 
Warmouth 
Bluegill 
Redear Sunfish 
Warmouth 

DTREF4BLGL 
DTREF4BLGS 
DTREF4LMB 
DTBPBLG 
DTBPDOS 
DTBPWAM 
DTWMCBLG 
DTWMCRSF 
DTWMCWAM 

Reference 
Reference 
Reference 

Beaver Pond 
Beaver Pond 
Beaver Pond 

West Mineral Creek 
West Mineral Creek 
West Mineral Creek 

0.9 
0.83 
1.2 
6.8 
19 
7.7 
25 
41 
26 

J 
J 
J 
J . 
J 
J 
J 
J 
J 

Table 7-5C. Risks to Avian Wildlife 
Bluegill 
Bluegill 
Largemouth Bass 
Bluegill 
Dollar Sunfish 
Warmouth 
Bluegill 
Redear Sunfish 
Warmouth 

DTREF4BLGL 
DTREF4BLGS 
DTREF4LMB 
DTBPBLG 
DTBPDOS 
DTBPWAM 
DTWMCBLG 
DTWMCRSF 
DTWMCWAM 

Reference 
Reference 
Reference 

Beaver Pond 
Beaver Pond 
Beaver Pond 

West Mineral Creek 
West Mineral Creek 
West Mineral Creek 

0.9 
0.83 
1.2 
6.8 
19 
7.7 
25 
41 • 
26 

J 
J 
J 
J 
J 
J 
J 
J 
J 

Low Risk H Q | High Risk HQ 
Toxicity Reference Value* 
Mammal 

0.7 

y-iy^i^sym 
mfyx:2ym 
mK-'Wî w 
W'y'''9':T:::::-ym 
iimmmm 
wmmmmm 
wm^mmm 
m^2:-58:6ym 
y::i^-:^':^um 

Mammal 
. 7 

0.1 
0.1 
0.2 

0.97 
mm^:2JL,iM 
yyy^^Kt< : : - ' : ' 
WMiSto^i'^S^'' 
mmimmy^ 
m&^3'^y'-''''-y-

1 
Fish 
50 

0.02 
0.02 
0.02 
0.1 
0.4 
0.2 
0.5 
0.8 
0.5 

Fish 
80 

0.01 
0.01 
0.02 
0.1 
0.2 
0.1 
0.3 
0.5 
0.3 

1 
Avian 

6 
0.2 
0.1 
0.2 

wŷ n̂ mŵ i:: 
i-^ :•.••:;..•, o :n : ' - . yy^ - - ' i i ^ 
. , > " . • . : • • • " " ^ ' ^ . . ' - • ' ^ ^ ' r - . r -

mywî mm 
y'::̂ - 4:mm' 
':y'-,^-:Bm^M 
wmMmm 

Avian 
60 

0.02 
0.01 
0.02 
0.1 
0.3 
0.1 
0.4 
0.7 
0.4 

Notes: Highlighted cells are HQ21 

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 

PCP (/yg/kg) 

Dioxins/Furans (ng/kg) . 

TEQ (invert) 
TEQ (Mammals) LR 
TEQ (Mammals) HR 
TEQ (birds) LR 
TEQ (birds) HR 
TEQ (fish) LR 
TEQ (fish) HR. 

Chemical 

PCP (/yg/kg) 

Dioxins/Furans (ng/kg) 

TEQ (invert) 
TEQ (Mammals) LR 
TEQ (Mammals) HR 
TEQ (birds) LR 
TEQ (birds) HR 
TEQ (fish) LR 
TEQ (fish) HR 

Chemical 

PCP (/yg/kg) 

Dioxins/Furans (ng/kg) 

TEQ (invert) 
TEQ (Mammals) LR 
TEQ (Mammals) HR 
TEQ (birds) LR 
TEQ (birds) HR 
TEQ (fish) LR 
TEQ (fish) HR 

ATV 

12 

DTSDBn-01 

630 

HQ 

y-52:5y-, 
DTSDB/T02 

1700 

HQ 

::::W :̂̂  
DTSDB/T03 

960 

HQ 

:> 8O^;0 
DTSDB/T04 

180 

HQ 

y^^ : ^ ' 
DTSDB/T05 

76 

HQ 

'y--'^§^Z 

1 
21.5 
2.5 
25 
21 

210 
60 
100 

12 

1400 
1400 
1400 
670 
670 
680 
680 

DTEMCSD11 

940 

P̂--̂ -
.̂ '̂560.0 
i!|56;0k--
•̂ k3i?9;i>5 

•y^3jz-3 
11.3 

-yMsr'y 

HQ 

WW^M 

5000 
5000 
5000 
2400 
2400 
2600 
2600 

DTEMCSDl 2 

150 

W^M 
i2Q0Q:O: 
^QOiOl 
Ŝ T̂ :4:;3S 
Pri.4--
-•43:3 • 

S26.0a 

HQ 

w\z-5fy. 

2200 
2200 
2200 
760 
760 
820 
820 

DTWMCSDOl 

120 

• ,M^.M 
E m M 
;* 88i¥is| 
î :W2:M 
'y^3.6-y 
' & 3 j y } 
im^^^2M 

HQ 

uMQ,oyi 

420 
420 
420 
190 
190 
220 
220 

DTSDREFl 

14 

yMs^. 
iMo^'^ 

i.iJ^6;8^i' 
s l i o f y 
î̂ J.0•9.•fti 
^•=;3;7^S 
:;.K2:2*f 

HQ 
. ' •? : . - .10- - . ' J 

21.5 
2.5 
.25 
21 
210 
60 
100 

12 

1300 
1300 
1300 
640 
640 
620 
620 

'ys^:5^''' 
'i520;b;:.; 
I i52: i3: 
'K30i5^v: 
'y;ii3Xi':;̂ ' 
PIl'OlSS;; 

^mmB 

22 
22 
22 
11 
11 
11 
11 

i;i^Q2;i 
• 8.8,:-.i 

0.9 
0.5 
0.1 
0.2 
0.1 

AVERAGE 

594.5 

HQ 

S^^9i5;si? 

MINIMUM 

76 

HQ 

i«6?3S 

440 
. 440 

440 
200 
200 
210 
210 

MAXIMUM 

1700 

"''2015^? 
r-̂ 76'̂ Qfi 
Wim&m 
mmm 

0.95 

msM::̂ -
"̂ M^̂ ^m 

HQ 

mmmm 
21.5 
2.5 
25 
21 

210 
60 
100 

1391.5 
1391.5 
1391.5 
630.1 
630.1 
668.9 
668.9 

; ^417.: 
;};556:6;-

wmm 
•y^mc^n 

3:0:-

wmMi 
mmim 

22 
22 
22 
11 
11 
11 
11 

; 1.02:' 
S8;8V;; 

0.9 
0.5 
0.1 
0.2 
0.1 

5000 
5000 
5000 
2400 
2400 
2600 
2600 

...232.6 . 
:;:;;;2opov;:; 
^2Qi^i^ 
'•114.3." 

••;H:4-;:; 
;3^'43;3^ 
•>26;p--*;:^ 

5.7 
5.7 
5.7 
4.8 
4.8 
4.0 
4.0 

-

0.3 
S ;̂,:2;3|:.-; 

0.2 
0.2 

0.02 
0.1 
0.04 

350 . 
350 
350 
170 
170 
190 
190 

•^^0;m 
tri 40:0 .• 

14:0• 

MMm 
':yo::B-% 
•'v'-3:2;V:.. 

' • y m M 

Notes: Highlighted cells have HQsi 

ATV = Altemate toxicity value. Source: PCP (COME 1999); dioxin invert (CCME 2001); other dioxin values (EPA 1993) 

HQ = Hazard quotient 

PCP = Pentachlorophenol 

invert = Invertebrates 

/yg/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. Survival and Growth of Hyalella azteca After 10- and 14-Day Toxicity Tests, Davis Timber Site, 
Hattiesburg, Mississippi 

Sample 
ID 
Control 
DTSDREFl 
DTSDBT01 
DTSDBT02 
DTSDBT03 
DTSDBT04 
DTSDBT05 

PCP Concentration 
(pg/kg) 
3000 U 

14 
630 
1700 
960 
180 
76 

Number 
Exposed 

80 
80 
80 
80 
80 
80 
80 

Number 
Alive 

74 
79 
79 
70 
78 
71 
79 

10 Day Dilution Tests (Soils were Tested as Sediment*) 
DTSS071 
DTSS081 
Control 

120000 
34000 
3000 U 

40 
40 
40 

0 
0 

37 

Percent 
Survival 

92.5 
'98.75 
98.75 
87.5 
97.5 
88.75 
98.75 

02 

02 

92.5 

Growth 
(mg/organism) 

0.12 
0.14 
0.16 
0.13 
0.17 
0.19 
0.17 

NW 
NM3 

NM 

Notes: 
^ Soil sample tested as sediment 
2 Significantly different (P=0.05) from the laboratory control sediment 
3 NM = Not measured due to 100% mortality 
PCP = Pentachlorophenol 
ug/kg - Micrograms per kilogram 
mg = Milligram 
U = Not detected. Number shown is detection limit 
* = only 4 replicates tested due to inadequate sample and test run for 10 days 



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

Sample ID 
Control 
DT-SS-REF-1 
DT-SS-02 
DT-SS-02 (50%) 
DT-SS-03 

PCP Concentration 
(^g/kg) 
830 U 
1.6 J 
28 
14 

730 

Number of 
Seeds Sown 

120 
120 
120 
120 
120 . 

Number 
Germinated 

111 
99 
87 
96 
83 

Percent 
Germinated 

92.5 
82.5 
72.5 
80 

69.2 

Notes: 
PCP = Pentachlorophenol 
NA = Not analyzed 
/jg/kg - Micrograms per kilogram 
U = Not detected. Number shown is detection limit 
J = Estimated value 



Table 7-9. Bioaccumulation Factors, Davis Timber Site, Hattiesburg, Mississippi 

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

Sample ID 
DTSS02EW 
DTSS03EW 
DT502SSEW* 
DTSSREF1EW 
Average** 

Soil 
TEQ (ng/kg dw) 

150 
230 
75 

2.1R 
151.67 

Earthworm . 
TEQ (ng/kg ww) 

35 
54 
23 

0.98 
37.33 

Earthworm 
TEQ (ng/kg dw) 
, ., 181.92 

312.14 
93.23 
4.61 

195:76 

BAF 
1.21 
1.36 
1.24 
NA 
1.27 

TOC 
Fraction 
0.0065 
0.042 

0.0065 
0.0069 

0.02 

Lipid 
Fraction 

0.024 
0.025 
0.027 
0.022 
0.03 

BSAF 
0.33 
2.28 
0.30 
NA 

0.97 

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

Samplia ID 
Bluegill 
Dollar Sunfish 
Warmouth 
Bluegill 
Redear Sunfish 
Warmouth 
Average** 

Location 
Beaver Pond 
Beaver Pond . 
Beaver Pond 

West Mineral Creek 
West Mineral Creek 
West Mineral Creek 

Sediment 
TEQ (ng/kg dw) 

420 
420 
420 
440 
440 
440 
430 

Fish 
TEQ (ng/kg ww) 

7.68 
24.528 
9.122 
38.77 
58.398 
33.66 
28.69 

Fish 
TEQ (ng/kg dw) 

30.72 
102.1 
36.49 
155.02 
233.59 
134.64 
115.43 

BAF 
(Unitless) 

0.07 
0.24 
0.09 
0.35 
0.53 
0.31 
0.265 

TOC 
Fraction 

0.023 
0.023 
0.023 
0.018 
0.018 
0.018 
0.02 

Lipid 
Fraction 

0.031 
0.033 
0.023 
0.021 
0.038 
0.02 
0.03 

BSAF 
(Unitless) 

0.05 
0.17 
0.09 
0.30 
0.25 
0.28 
0.19 

Table 7-9C. Sediment-to-Lumbr/cu/us variegatus Bioaccumulation Factors 

Sample ID 
DT01SDSW 
DT02SDSW 
DT03SDSW 
DT04SDSW 
DT05SDSW 
DTREF1SDSW 
Average** 

Sediment 
TEQ (ng/kg dw) 

1400 
5000 
2200 
420 
350 

3.6977 
1874 

Lumbriculus 
TEQ (ng/kg ww) 

156 
560 
390 
27 
70 
1 

240.6 

Lumbriculus 
TEQ (ng/kg dw) 

1220.66 
4179.10 
3362.07 
219.69 
559.11 
7.66 

1908.13 

BAF 
(Unitless) 

0.87 
0.84 
1.53 
0.52 
1.60 
2.07 
1.071 

TOC 
Fraction 

0.023 
0.018 
0.015 
0.035 
0.008 
0.019 
0.02 

Lipid 
Fraction 

0.015 
0.016 
0.015 
0.013 
0.014 
0.022 
0.01 

BSAF 
(Unitless) 

1.34 
0.94 
1.53 
1.41 
0.91 
1.79 
1.225 

Notes: 

TEQ = Toxic equivalent 

ng/kg = Nanogram per kilogram 

dw = Dry weight 

WW = Wet weight 

TOC = Total organic carbon 

BAF = Bioaccumulation factor 

BSAF = Biota sediment accumulation factor 

NA = Not available 

* DT502SSEW (50% dilution: Bold number is estimated) 

** Average does not include,reference location 



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

Asssessment Endpoint #2: Mammalian Insectivore 

Chemical 

Dioxins/Furans 
Mammal 

Worm IR 
(kg/day) 

Soil IR 
(kg/day). 

BW 

(kg) 

NFIR 1 NSIR 
(mg/kgBW/day) 

BAFearthworm 
(mean) | (max) 

DF NOAEL1LOAEL 
(mg/kg BW/day) 

NOAEL RGO (mg/kg) 
(mean) | (max) 

.OAEL RGO (mg/kg 
(mean) | (max) 

• 1 
0.0037 1 0.00035 0.012 0.308 1 0.029 1.27 1 1.36 1 IE-06. 1 0.00001 10.000002410.000002210.00002410.0000221 

Asssessment Endpoint #4: Avian Insectivore 

Chemical 

Dioxins/Furans 
Bird 

Worm IR 
(kg/day) 

Soil IR 
(kg/day) 

BW 

(kg) 

NFIR 1 NSIR 
(mg/kgBW/day) 

BAFearthworm 
(mean) | (max) 

DF NOAEL1LOAEL 
. (mg/kg BW/day) 

NOAEL RGO (mg/kg) 
(mean) | (nnax) 

-OAEL RGO (mg/kg 
(mean) | (max) 

1 
0.0256 0.0027 0.16 0.160 1 0.017 1.27 1 1.36 1 1.4E-05 1 0.0001410.000063610.00005971 0.00063610.000597] 

Notes: 

IR = Ingestion rate 

BW = Body weight 

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

NSIR = Normalized soil ingestion rate (Soil IR/BW) 

BAF = Bioaccumulation factor 

DF = Dietary fraction 

NQAEL = No observed-adverse-effect level 

LOAEL = Lowest observed-adverse-effect level 

RGO = Remedial goal option (NOEAL or LOAEL/NFIR*BAF+NSIR) 

mg/kg = Milligram per kilogram 

rhax = Maximum 



Table 7-11. RemediarGoal Options for Sediment, Davis Timber Site, Hattiesburg, Mississippi 

Asssessment Endpoint #4: Mammalian Piscivore 

Dioxins/Furans 
Beaver Pond 
W. Min Creek 

Fish IR 
(kg/day) 
0.029 
0.029 

Sed IR 
(kg/day) 
0.003 
0.003 

BW 
(kg) 
0.55 

.0.55 

NFIR. NSIR 
(mg/kgBW/day) 
0.053 
0.053 

0.005 
0.005 

BAFfish 
(mean) 
0.133 
0.396 

(max) 
0.24 
0.53 

DF 
1 
1 

NOAEL 1 LOAEL 
(mg/kgBW/day) 

0.000001 
0.000001 

0.00001 
0.00001 

NOAEL RGO (mg/kg) 
(mean) 

0.0000802 
0.0000380 

(max) 
0.0000552 
0.0000299 

LOAEL RGO (mg/kg] 
(mean) 

0.000802 
0.000380 

(max) 
0.000552 
0.000299 

Asssessment Endpoint #5: Avian Piscivore 

Dioxins/Furans 
Beaver Pond 
W. Min Creek 

FishIR 
(kg/day) 
0.0115 
0.0115 

SedIR 
(kg/day) 
0.00023 
0.00023 

BW 

(kg) 
0.241 
0.241 

NFIR NSIR 
(mg/kgBW/day) 
0.048 
0.048 

0.001 
0.001 

BAFfish 
(mean) 
0.133 
0.396 

(max) 
0.24 
0.53 

DF 
1 
1 

NOAEL 1 LOAEL 
(mg/kg BW/day) 

0.000014 
0.000014 

0.00014 
0.00014 

. NOAEL RGO (mg/kg) 
mean 

0.0019176 
0.0007053 

(max) 
0.0011284 
0.0005334 

.OAEL RGO (mg/kg] 
(mean) 

0.019176 
0.007053 

(max) 
0.011284 
0.005334 

Asssessment Endpoint #5: Avian Insectivore 

Chemical 

Dioxins/Furans 

Fish IR 
(kg/day) 
0.0115 

SedIR 
(kg/day) 
0.00023 

BW 
(kg) 

0.241 

NFIR 1 NSIR 
(mg/kgBW/day) 
0.048 1 0.001 

BAFIumbriculus 
(mean) 

. 1.072 
(max) 

1.6 
DF 
.1 

NOAEL 1 LOAEL 
(mg/kg. BW/day) 

0.00001410.00014 

NOAEL RGO (mg/kg) 
(mean) | (max) 

0.0002687] 0.0001811 

.OAEL RGO (mg/kg 
(mean) | (max) 

0.00268710.001811 

Notes: 

IR = ingestion 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 goal option (NOEAL or LOAEUNFIR*BAF+NSIR) 

NOAEL = No observed-adverse-effeef level 

LOAEL = Lowest obsen/ed-adverse-effeet 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 

Protection of Soil 
Invertebrates 

Protection of 
Insectivorous Mammals 

Protection of 
Piscivorous Mammals 

Protection of 
Omnivorous and 
Carnivorous Mammals 

Protection of Insectivorous, 
Omnivorous, and 
Carnivorous Birds 

Protection of Terrestrial 
Plants 

Protection of 
Insectivorous Birds 

Protection of 
Piscivorous Birds 

Protection of Benthic 
Macroinvertebrates 

Protection of Fish 
Populations 

Protection of Aquatic 
Plants 

Lines of Evidence 

HQs greater than unity using mean 
and maximum chemical concentrations 

Location-specific HQs greater than 
unity 

Site-specific toxicity toxicity tests 
with the earthworm, Eisenia foetida 

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

HQs greater than unity using mean 
and maximum chemical concentrations 
tissues and abiotic media 

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

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

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

Site-specific toxicity toxicity tests 

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

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

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

HQs greater than unity using mean 
and maxirhum chemical concentrations 

Location-specific HQs greater than 
unity 

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

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

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

COPCs Involved 

Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol 

Dioxins/Furans 

Dioxins/Furans 

Dioxins/Furans 

Dioxins/Furans 

Pentachlorophenol 

Pentachlorophenol 

Dioxins/Furans 

Dioxins/Furans 

Dioxins/Furans 

Pentachlorophenol 
Dioxins/Furans 

Pentachlorophenol 
Dioxins/Furans 

Pentachlorophenol 

Dioxins/Furans 

NA 

Affected Locations 

All Ipcations 

pTSS07,DTSS08 

pTSS07,DTSS08 

All locations including 
East Mineral Creek 
West Mineral Creek 

Beaver Pond 
West Mineral Creek 
East Mineral Creek 

Beaver Pond 
West Mineral Creek 
East Mineral Creek 

Beaver Pond 
West Mineral Creek 
East Mineral Creek 

DTSS07,DTSS08 

DTSS07,DTSS08 

Beaver Pond 
West Mineral Creek 
East Mineral Creek 

Beaver Pond 
West Mineral Creek 
East Mineral Creek 

Beaver Pond 
West Mineral Creek 
East Mineral Creek 

West Mineral Creek 
Beaver Pond 

West Mineral Creek 
East Mineral Creek 
Beayer Pond 

DTSS07,DTSS08 

West Mineral Creek 
Beaver Pond 
East Mineral Creek 

NA 

L: ^ 

Notes: 

COPC = Chemical of potential concern 

HQ = Hazard quotient 

NOAEL = No-observed-adverse-effect level 

LOAEL = Lowest-observed-adverse-effect level 

TRV = Toxicity reference value 

NA = Not applicable 
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Table 7-13A. Remedial Goal Options for Surface Soil and Sediment, Davis Timber Site, Hattiesburg, Mississippi 

Chemical 

Pentachlorophenol 

Dioxin TEQ 

Pentachlorophenol . 

Dioxin TEQ 

SURFACE SOIL j 
Assessment 

Endpoint 
Soil Invertebrates 
Terrestrial Plants 

Mammalian Insectivore 
Avian Insectivore 

;;.:.RGO Range (mg/kg) 
NOAEL 

34 
5 

0.0000024 
. 0.000064 

LOAEL 
,120 

50 
0.000024 
0.0006 

Toxicological Endpoint 
Selected 

Earthworm toxicity test 
Seed germination test 

Food-web model with the Short-tailed shrew 
Food-web model with the American woodcock 

SURFACE SEDIMENT j 
Aquatic Invertebrates 

Aquatic Plants 
Mammalian Piscivore 
Mammalian Piscivore 

Avian Piscivore .. 
Avian Piscivore 

Avian Insectivore 

1.7 
• NA 

0.00008 
0.000038 
0.0019 
0.0007 
0.00027 

34 
NA 

0.0008 
0.00038 
0.019 
0.007 
0.0027 

Hyalella azteca toxicity test 
NA 

Food-web model with the mink 
Food-web model with the mink 

Food-web mcxjel with the Green heron 
Food-web model with the Green heron 
Food-web model with the Green heron 

Notes: 
RGO = remedial goal option 
NOAEL = No observed advierse effect level 
LOAEL = Lowest observed adverse effect level 
BP = Beaver Pond 
WMC = West Mineral Creek 
EMC = East Mineral Creek 

//g/kg = Microgram per kilogram 
mg/kg = Miligram per kilogram 
NA = Not applicable 
OSWER = Office of Solid Waste and Emergency Response 
TEQ = Toxic equivalent 
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Figure 7-2 Soil Sampling Locations 
Davis Timber, Hattiesburg, Mississippi 

TEQ —Toxic Equivalent Conceatiation of dioxins (mammalian) 
PCP = Pentachlorophenol 
Q = Qualifier 

dn:davis/fig7-2a.apr 

100 200 300 400 500 Feet 



k-- J 

TEQ = Toxic Equivalent Concentration of dioxins (mammalian) 
PCP = Pentachlorophenol 
Q = Qualifier (dup) = Diqilicate 

100 200 300 400 500 Feet 
dn:davis/rig7_3a.apr 



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

I 
I 

dn;davlt/ng7 4 . f i i 

0 500 1000 1500 2000 Feet 

Fish Collection Zone 

TEQ = Toxic Equivalent Concentration of dioxins (mammalian) 
PCP = Pentachlorophenol 
Q = QnaUfier 
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Figure 7-5. 
Concentrations and Locations 

ExceeiJing Surface Soil Cleanup Goals, 
Davis Timber, Hattiesburg, Mississippi 
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Figure 7-6. 
Concentrations and Locations 

Exceeding Sediment Cleanup Goals, 
Davis Timber, Hattiesburg, Mississippi 



Appendix A 

Dioxin/Furan Toxic Equivalent Concentration Calculations 



p e d d / p c d f f o m j 

SOLID 

No dilution: 

(CSl) 

(CSS) 

Sample w t . -

Extract Diluted : 

D i l u t i o n Factor= 

Calibration Stds (ug/uL) Equivalent OL in Samples (ng/kg) 
TCDCn-CDF Omere OCUU/OCDF TCDD/TCDF Others OCDD/OCDF 

O.SO 2.5 5.0 ; DL(CSl) 8.76 43.8 87.6 

200 1000 2000 

*K or L i p i ds = ( § ^ ^ 5 3 ] >. E x t r a c t V o l 

t DiLlCSi: 87.63 438 .1 876.3 

Equivalent CL in Samples (ng/kg) 
lUDDTTCDF. Others OCDD/OCOF 

CL (CSS)' 3505 17S2S 35050.18 

( 20 > UL 

CiL (CSS) 35050 175251 350501.79 

EPA LIMS Sample »: |9;Q.7gi3^'.^| 

PROJECT NO.: 

PROJECT NAHE: 

DATA REVIEWER: f ^ ^ ^ M ^ ' ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

Lab F i l » : ^ O ^ B p ^ p 

Extiraction Datia: ^ 

SAMPLE T Y P E : Soil ^ ^ g g J ^ Waste jj^igggggFish gSgl^j^iSgaWater 

Analysis Date: ^ ^ ^ g B ^ ^ | M ^ 

Other W;Iiiiji^^^lJ7^" 

D N I T S I n g / l c g 

R E S i n . 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

• 13 

. 14 

15 

16 

17 

18 

19 

20 

2 1 

22-

23 

24 

25 

27 

28 

29 

30 

T w r c u M A l . 

6 . 2 

2 0 0 

77 

1 3 0 0 

370 

2 7 0 0 

1 6 0 0 

1 6 0 0 0 

4 7 0 0 0 

69000 

2 9 0 0 0 0 

1 5 

1 3 0 

60 

44 ' 

1000 

320 -

280 

1 1 

240 

7 1 0 0 

11000 

960 

3 0 0 0 0 

2 1 0 0 0 

1 , 3 0 0 

640 

620 

4 1 

mi.r.TFTijBfl. 

. ,2,3,7,8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1,2,3,6,7,8 HxCDD 

' / 9 1,2,3,7,8,9 HxCDD 

HxCDD Total 

' D 1,2,3,4,6,7,8 HpCDD . 

D HpCDD Total 

D,6,9 OCDD 

[ C 2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

PeCDF Total 

1,2,3,4,7,8 Hx(3DF 

1.2.3.6.7.8 HXCDF 

1.2.3.7.8.9 HxCDF 

2,3,4,6,7,8 HxCDF 

HxCDF Total 

1.2.3.4.6.7.8 HpCDF 

1.2.3.4.7.8.9 HpCDF 

HpCDF Total 

(XHF 

TEQ (mammals f r o m WHO-TEF) 

TEQ ( a v i a n f rom WHO-TEF) 

TEQ ( f i s h f rom WHO-TEF) 

% m o i s t u r e 

X 

X 

X 

E 

8 

. TEF . 

maimals 

1 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

0 . 0 1 = 

X 

X 

X 

X. 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 

0 . 1 

0 . 0 5 

0 . 5 

0 . 1 

0 . 1 

. 0 . 1 

0 . 1 

0 . 0 1 

0 . 0 1 

0 . 0 0 0 1 = 

• A T E DATA ENTERED AMD V E R I F I E D 

I - Dti r a i v a d d u s t o PCDPE I n t e r f a r a n c a 

B - DL r a i l e d due t o BlaiOc C o n t a m i i i a t i o n 

D - D i l u t i o n Va lua 

C - ConEixmat lon Va lua 

B - 'Es t lmaCod Hos t F r o b a b l a ConccnCraE ion 

B,E^1ft,RKS: 1 i<ess than quant i ta t ion l imi t . 
2 Over insbrument cal ibra t ion range. 
3 TCDF r e s u l t less than CRQL, confirmation not required 

' A Er ra t i c Calibration response. 
5 Low IS recovery: 
6 High IS recovery: 
7 Analyte missed in PE saznple. 
B Waming-lov recovery in PB sample. 
9 Action-high recovery in PE sanqple. 
10 VJarning-high recovery in FE sainple. 
1 1 ZS ZOH RATIO OUTSIDE LIMITS 

d u a CO I n C a r f a r a n c a , I o n r a t i o o u t . 

TEF TEQ TEF TEQ 

birds birds (Ish (Ish 

6 . 2 0 1 6 . 2 0 1 6 . 2 0 

7 7 . 0 0 77 .00 1 77 .00 

3 7 . 0 0 ao3 1 8 . 5 0 oj 1 8 5 . 0 0 

2 7 0 . 0 0 goi 2 7 . 0 0 0.01 2 7 . 0 0 

1 6 0 . 0 0 111 1 6 0 . 0 0 .0.01 1 6 . 0 0 

4 7 0 . 0 0 0.001 4 7 . 0 0 0.001 4 7 . 0 0 

2 9 . 0 0 0.0001 2 9 . 0 0 aoooi 2 9 . 0 0 

1 . 5 0 1 1 5 . 0 0 0.03 0 . 7 5 

3 . 0 0 , ai 6 . 0 0 oio3 3 . 0 0 

2 2 . 0 0 1 44 .00 03 22 .00 

3 2 . 0 0 0.1 3 2 . 0 0 .. 0,1 3 2 . 0 0 

2 8 . 0 0 gi 2 8 . 0 0 0.1 2 8 . 0 0 

1 . 1 0 Cl 1 .10 0.1 1 .10 

2 4 . 0 0 0.1 2 4 . 0 0 ' 0.1 2 4 . 0 0 

1 1 0 . 0 0 0.01 1 1 0 . 0 0 0.01 1 1 0 . 0 0 

9 . GO 0.01 9 . 6 0 0.01 , 9 . 6 0 

2 . 1 0 aoooi 2 . 1 0 0.0001 2 . 1 0 



p c d d / p c d f form 1 

SOLID Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCOF 

Equivalent OL Ih Samples (ng/kg) 
TCDD/TCDF .Others OCDD/OCDF 

Equivalent CL In Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(CSl) 0 . 5 0 5 . 0 ; DL(CSl) 0 .98 1.9 CL (CSS): 393 

200 2000 

s a n p l e wt . = ( ^ ^ ^ ^ ^ f f ) 

Extract Diluted: " " 

D i l u t i o n F a c t o r s { ^ j^p 

%M o r L i p i d s = ( | ^ ^ ? ^ » > E x t r a c t Vol 

; DiL(CSl. 9 .83 1 9 . 2 9 8 . 3 

I 20 ) uL 

CiL (CSS) 3933 3 9 3 2 8 . 9 7 

EPA LIHS Sample t : 

PROJECT NO. : 

PROJECT NAHE: 

DATA REVIEWER: 

SAMPLE TYPE': S o i l ^ ^ M H a s t e a i J g B J i ^ i g i s h j j j g g i g i ' ^ a ^ ? ; W a t e r 

LAB ID t l 
Lab File: 

Ext:raction Date: 

Analysis Date: 

o t h e r 

s^^^S i 

nv/lcg 
REStJLT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 

13 
14 
15 
16: 
17 
18 
19 
20 
2 1 
22 
23 
24 

25 
27 
28 

29 

30 

INTBIMAL 

0 . 6 6 
1.2 
2 . 1 

2 1 
6 . 1 

42 
19 

200 
900 

1500 
4400 
0 . 5 6 
0 . 9 4 
0 . 8 4 
0 . 8 7 

34 
4 . 7 

4 . 5 
0 . 6 4 

4 . 8 
120 
140 

16 
520 
420 

22 
1 1 

i l 

19 

J J U i L I E I S B S i . 

UJ 

D,9 

1 
1 

1,7 
1 

2,3,7,8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD 
PeCDD Total . 

1,2,3,4,7,8 HxCDD 
1.2.3.6.7.8 HxCDD 
1.2.3.7.8.9 HxCDD 
HxCDD Total 

1,2,3,4,6,7,8 HpCDD 
HpCDD Total 

OCDD 
2,3,7,8 TCDF 
TCDF Total 

1,2,3,7,8 PeCDF 
2,3,4,7,8 PeCDF 
PeCDF Total 

1,2,3,4,7,8 HxCDF 
1.2.3.6.7.8 HxCDF 
1.2.3.7.8.9 HxCDF 
2,3,4,6,7,8 HxCDF 
HxCDF Total 

1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
HpCDF Total 

OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 
% moisture 

DATE DATA ENTERED A N D ' V E R I F I E D 

I - DL r « l a a d d u . t o PCDPE I n t . r E e r a Q C . 

B - DL r a i s e d d u . t o Bluilc C o n t w n i n a t i o n 

D - D i l u t i o n V a l u . 

C - C o n C i c n a t i o n Va lua 

E - ' E a t i j B a t . d Most P r o b a b l a C o n c n t r a t i o n 

1 L e s s t h a i i q u a n t i t a t i o n l i m i t . 
2 Over i n s t r x i m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i n n a t i o n n o t r e q u i r e d . 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S r e c o v e r y : 
6 High I S r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE san ip le . 
8 W a m i r i g - l o w r e c o v e r y i n PB s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a j i ^ l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PB s a m p l e . 
11 l a lOH RATIO otrrszDE L D t r r a 

d u a t o X n t . r C . r s n c . , I o n r a t i o o u t . 

TEF TEQ TEF TEQ 

birds birds llsh fish 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X . 

X 

X 

1 

1 

0 . 1 
0 . 1 
0 . 1 

0 . 0 1 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 

s 

= 

\ 

=5 

= 
= 

• = 

0 . 6 6 

2 . 1 0 

0 . ' 61 
4 . 2 0 
1 . 9 0 

9 . 0 0 

0 . 4 4 
0 . 0 6 

0 . 0 4 
0 . 4 4 

0 . 4 7 
0 . 4 5 
0 . 0 6 
0 . 4 8 

• 1 . 4 0 
0 . 1 6 

0 . 0 4 

i _ 

• 0.03 

0.01 

a i _ 

0.0Ol_ 

0.0001 

' -

ai 

• ' -

ai 
ai 
ai 

• " " _ 

0.01 

0.01 _ 

0 . 0 0 0 l _ 

0 . 6 6 

2 . 1 0 

0 . 3 1 
0 . 4 2 
1 .90 

0 . 9 0 

0 . 4 4 
0 . 5 6 

0 . 0 8 
0 . 8 7 

0 . 4 7 

0 . 4 5 
0 . 0 6 
0 . 4 8 

1 .40 
0 . 1 6 

0 . 0 4 

I _ 

i _ 

0.3 

aoi 
aoi_ 

0.001 _ 

aoooi 

003 _ 

ao3 
0.3 _ 

o.l 
0.1 

0.1 

O . I _ 

aoi 
a o i _ 

0.0001 

0 . 6 6 

2 . 1 0 

3 . 0 5 
0 . 4 2 
0 . 1 9 

0 . 9 0 

0 . 4 4 
0 . 0 3 

0 . 0 4 
0 . 4 4 

0 . 4 7 
0 . 4 5 
O.Oi 

0 . 4 8 

1 . 4 0 
0 . 1 6 

0 . 0 4 

_l 

— 

• 

u 
r—. 

J 

u 



pcdd/pcdf form 1 

SOUD 

No dilution: 

(CSl) 

(CSS) 

Sample w t . = 

extract Di luted: 

D i l u t i o n Factors 

Calibration Stds (ug/uL) Equivalent DL in Samplas (ng/kg) Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF 

0.50 2.5 5.0 ; DL(CSl) 8.76 13.8 87.6 : CL (CS5)= 3505 17525 ' 35050.18 

200 1000 2000 

t fe'iJili^fMlg) »M o r L i p i d s =. I ^ ^ ^ l E x t r a c t V o l ( 20 ) uL 

( ^ ^ ^ . I ^ S S S ) ! DiL(CSi: 87.63 138.1 876.3 CiL (CSS) 35050 17S251 3S0501.79 

EPA LIMS Sample » : l ^ g J J K T f T S ^ EPA Sajople « : ^ ^ ^ ^ ^ S ^ . ' ."LAB ID »: 

P R O J E C T N O . : W M W ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ '. Lab F i l e : ^ ^ ^ g | ^ 

PROJECT NAME: ' i % g ; ^ j ^ g ^ l i ^ | § l S S J i ) ^ p ^ ^ ^ - ^ ^ g ! ^ g ^ ^ H E x t r a c t i o n D a t e : ^ ^ ^ ^ ^ ^ 

OATA REVIEWER: S j ^ ^ J ^ ^ ^ ^ M ^ ^ ^ ^ ^ ^ ^ ^ S ! ^ . ' . A n a l y s i s D a t e ; ^ ^ ^ ^ ^ ^ ' ^ 
SAMPLE TYPE: S o i l 'x&XS^ Was te ^ g S g g J g l F i a h ^ g S i ^ ^ S S i W a t e r O t h e r a j j a g ^ ^ g ^ g i j 

i m i T S : n g / k g 
B£3t7Z,T 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

1 3 • 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

2 5 

27 

28 

29 

30 

7 . 3 

10 

100 

320 

490 

2 4 0 0 

1900 

11000 

55000 

7 9 0 0 0 . 

3 5 0 0 0 0 

15 

, 37 

58 

40 

600 

320 

210 

24 

220 

4700 

8400 

730 

23000 

16000 

1 , 4 0 0 

670 

680 

41 

TTlTEBN«r. nWM.TFTKRn-

2,3,7,8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

5 1,2,3,4,7,8 HxCDD 

1,2,3,6,7,8 HxCDD 

9 1,2,3,7,8,9 HxCDD 

HxCDD Total 

D 1,2,3,4,6,7,8 HpCDD 

D HpCDD Total 

D, 9 OCDD 

C 2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

E 2,3,4,7,8 PeCDF 

PeCDF Total . 

7 1,2,3,4,7,8 HxCDF 

1.2.3.6.7.8 hxCDF 

1.2.3.7.8.9 HxCDF 

2,3,4,6,7,8 HxCDF 

HxCDF Total 

5,8 1,2,3,4,6,7,8 HpCDF 

1,2,3,4,7,8,9 HpCDF 

HpCDF Total 

7' OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% moisture 

TEP 

mansulB 

[ 

DATE DATA ENTERED AND VERIFIED 

\ I - PL raiaad dua to FCDPS IntorEaranca 
B - DL ra l sad dua to Blank Contamination 
D - Dilut ion Valua 
C - Confiznation Valu* 
E - 'EBtimatad Hoat Probabla Concantration 

1 L e s s t h a n q u a n t i t a t i o n l i i o i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n range , . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
4 E^^rat ic C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : ' 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n ' P E saznple. 
a W a r n i n g - l o v r e c o v e r y i n PB s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
11 IS lOM RATIO OUTSIDE U H I T S 

1 = 

0 . 1 = 

0 . 1 = 

0 , 1 = 

0 . 0 1 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 

0 . 1 

0 . 0 5 

0 . 5 

0 . 1 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

0 . 0 1 

0 . 0 0 0 1 = 

dua to IntarEorancB, ion r a t i o out . 

TSQ TEF TEQ TEF TEQ 

loa imals birds birds flsd flsli 

7 . 3 0 1 7 . 3 0 1 7 . 3 0 

1 0 0 . 0 0 1 1 0 0 . 0 0 i IOO.OO' 

4 9 . 0 0 . ao3 2 4 . 5 0 o.3 2 4 5 . 0 0 

2 4 0 . 0 0 aoi 2 4 . 0 0 goi 2 4 . 0 0 

1 9 0 . 0 0 ai 1 9 0 . 0 0 o.oi 1 9 . 0 0 

5 5 0 . 0 0 0.001 5 5 . 0 0 0.001 5 5 . 0 0 

3 5 . 0 0 aoooi 3 5 . 0 0 aoooi 3 5 . 0 0 

1 . 5 0 1 1 5 . 0 0 OOJ 0 . 7 5 

2 . 9 0 ai 5 . BO 0.03 2 . 9 0 

2 0 . 0 0 1 4 0 . 0 0 aJ 2 0 . 0 0 

32 .00 0.1 32 .00 ai 32 . (JO 

2 1 . 0 0 ai 2 1 . 0 0 ai 2 1 . 0 0 

2 . 4 0 ai 2 . 4 0 ai 2 . 4 0 

2 2 . 0 0 0.1 2 2 . 0 0 01 2 2 . 0 0 

8 4 . 0 0 0.01 8 4 . 0 0 aoi 8 4 . 0 0 

7 . 3 0 0.01 7 . 3 0 ODI 7 . 3 0 

1 -60 aoooi 1 . 60 o.oooi 1-60 



pcnU/pcdf £om 1 

No dilution: 

(CSl) 

SOUD 
Calibration Stds (ug/uL) 

TCDD/TCDF Others OCDD/OCDF 
Equivalant DL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent CL in Samples (ng^g) 

TCDOn-CDF Others OCDD/OCDF 

5 . 0 ; DL(CSl) 8 .87 1 1 . 1 88.7 CL (CS5)i 3519 17711 3 5 1 8 7 . 6 1 

(CSS) 2 0 0 1000 

. Sample w t . = ( ^ ^ ^ ^ S ? V > C § g ) *M o r L i p i d s = ( ^ ^ ^ P ^ ) E x t r a c t 

Extract Diluted: ' ' 

D i l u t i o n F a c t o r = ( i S i i 3 t ) j J { ^ ^ ) 

Vol ( 20 ) uL 

DjL(CSl. 8 8 . 7 2 1 1 3 . 6 887.2 CjL (CSS) 35188 177138 3 5 1 8 7 6 . 0 9 

EPA LIMS Sample » : | g a 7 J i a g ^ EPA Sample t ; g S E j g ^ ^ g g j ^ 

PROJECT NAHE: 

LAB ID lt:g; 

DATA REVIEWER: 

SAHPLE TYPE: 

_ ^ _ _. . . _ ^ - i a g a g y . ^ Lab Fiie:B|gjtjBEtgii;g]^gg 

' ^ ^ ^ ^ W ^ ^ ^ i ^ ^ ^ ^ ^ ^ & ^ ^ S ^ ^ ^ ^ . Extraction Data: ̂ ^ ^ ^ C t l j 

Analysis Date: ̂ "^ 

Other 
^ ^ P i ^ ^ ^ ^ ^ ^ ^ j ^ ^ ^ g ^ 

Waste g ^ a = g ^ F i a h ^ ^ ^ ^ ^ g W a t a r 

tJNITS: ng/ lcg 
BEStn.T 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

27 

28 

29 

30 

Twrmii*! 

14 

120 

310 

1200 

1800 

7600 

4800 

30000 

220000 

300000 

1400000 

42 

130 

170 

130 

2300 

1400 

900 

66 

720 

24000 

48000 

4700 

160000 

190000 

5,000 

2,400 

2,600 

43 

OUM.TrTKB.Ii 

9 2,3,7,8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1,2,3,6,7,8 HxCDD 

9 1,2,3,7,8,9 HxCDD 

HxCDD Total 

D,2 1,2,3,4,6,7,8 HpCDD 

D • HpCDD Total 

"̂ '"o' OCDD 

C 2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

PeCDF Total 

7 1,2,3,4,7,8 HxCDF 

1.2.3.6.7.8 HxCDF 

1.2.3.7.8.9 HxCDF 

2,3,4,6,7,8 HxCDF 

HxCDF Total 

D,8 1,2,3,4,6,7,8 HpCDF 

1,2,3,4,7,8,9 HpCDF 

D HpCDF Total 

D,7 OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% moisture-

X 

X 

X 

DATE DATA ENTERED AND VERIFIED 

I - DL r a i s . d dua te PCDPE In ta r foranc . 
B - DL raiaad dua to Blanlc Contsnlnation 
D - Dilution Valua 
c - ConCimation Valua 
£ - 'Eatiaatad Hoat Frobabla Concantration 

RKMAHy.q: 1 L c s s t;han q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, con f i m a t i o n n o t r e q u i r e d . 
I E r r a t i c C a l i l x r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : 
6 H i g h IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PB s a m p l e . 
8 Warn ing - low r e c o v e r y i n PB s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n FB s a m p l e . 
10 w a r n i n g - h i g h r e c o v e r y , i n PE s a m p l e . 
I I IS ION RATIO OUTSIDE LIMITS 

0 . 1 

0 . 1 

. 0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 

0.1 

0.05 

0.5 

0.1 

0.1 

0.1 

0.1 

. 0.01 

0.01 

0 . 0 0 0 1 

dua to Intsrfaraaca, ion r a t i o out. 

TEQ TEF TEQ TEF TEQ 

birds birds fish fish 

1 4 . 0 0 • 1 1 4 . 0 0 1 1 4 . 0 0 

3 1 0 . 0 0 

1 8 0 . 0 0 ao3 9 0 . 0 0 

7 6 0 . 0 0 aoi 

480.00 

2200 .00 O.0OI 

1 4 0 . 0 0 0/100 

4 .20 

8 . 5 0 

6 5 . 0 0 

1 4 0 . 0 0 

90 .00 

6 . 6 0 

72 .00 

480.00 

47 .00 

3 1 0 . 0 0 3 1 0 . 0 0 

75 .00 

480 .00 

a3_90? -00 

0.01 _ 

0.01 

7 6 . 0 0 

4 8 . 0 0 

2 2 0 . 0 0 ami 2 2 0 . 0 0 

1 4 0 . 0 0 a i » i o i _ 1 4 0 . 0 0 

0.03 42 .00 2 . 1 0 

1 7 . 0 0 

1 3 0 . 0 0 

0.03_ 

as • 

8 . 5 0 

6 5 . 0 0 

1 4 0 . 0 0 

9 0 . 0 0 

6^60 

72 .00 

ai 1 4 0 . 0 0 

a i 

a i 

a i 

90.or 
6 . 6 1 

72 .00 l _ 

480 .00 

47 .00 

0,01 4 8 0 . 0 0 

0.01 47 .00 

1 9 . 0 0 0.0001 1 9 . 0 0 0.0001 1 9 . 0 0 



pcdd/pcdi Zona 1 

Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent DL in Samples (ng/kg) 
TCDD/TCDF Olhers OCDD/OCDF 

Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(CSl) 5 .0 ; DL(CSl) 7 . 9 8 3 9 . 9 CL (CSS)= 3193 1S963 31926 .82372 

2000 

Sample-wt. = 1 'tE^Sc^-tSS-Bigl »M or Lipids = (5^S-39sffii) Extract vo l ( 20 ) uL 
.xtract Diluted: 

D i l u t i o n F a c t o r = ( |r.3^s5;l^')lfJSp) DiL(CSl' 7.98 39.9 CiL (CSS) 3193 15963 31926.82372 

EPA LIMS Sample .»: |9,ai;5£,^^§] EPA Sample »:^^|j^lgrg^ 

PROJECT NO. : j f ^ g j ^ ^ ^ ^ j ^ ^ ^ ^ ^ ^ t ^ ^ ^ ^ -
• PROJECT NAME: 

DATA REVIEWER: 

SAMPLE TYPE: mxm .waste - g g g ^ g j a F i s h j g g m i g S J I ^ ^ W a t e r 

• LAB ID I: l ^ ^ g ^ ^ ^ l 

Lab File: ̂ ^ ^ ^ ^ g • 

Extraction Date; ̂ ^j^agJSS^^J 
Analysis Date: ^ ^ ^ ^ ^ ^ ^ g 

O t h e r .agjasja^gs-ff^M 

.ng/]cg 
BE3tn.T 

1 
2 
3 
4 
5 
6 
7 
8 

. 9' 
. 10 

11 
12 
13 
14 
15 
16-
17 
18 
19 
20 
21 
22 
23 
24. 
25 
27 
28 
29 
30 

TM+PHmi. 

13 
48 
97 
590 
460 

2800 

1200 

11000 

130000 

180000 

680000 

9.3 
25 
53 
45 

1200 

350 
260 
22 
210 

9100 

12000 

1100 

45000 

25000 
2,200 

7 60 

820 

32 

DUALIPIKR.I; 

2,3,7,8 TCDD 

' TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1,2,3,6,7,8 HxCDD 

[ . 9 1,2,3,7,8,9 HxCDD 

HxCDD Total 

D 1,2,3,4,6,7,8 HpCDD 
D HpCDD Total 

D,l.6,9 OCDD 

'_ 2,3,7,8 TCDF 

. TCDF Total 

" 1,2,3,7,8 PeCDF 

\ . 2,3,4,7,8 PeCDF 

PeCDF Total 

7 1,2,3,4,7,8 HxCDF 

] 1,2,3,6,7,8 HxCDP 

\ 1 1,2,3,7,8,9 HxCDF 

' 2,3,4,6,7,8 HxCDP 

HXCDF Total 

' .8 1,2,3,4,6,7,8 HpCDF 

'_.' 1,2,3,4,7,8,9 HpCDF 

HpCDF Total 

\ 7 OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish froia WHO-TEF) 

% moisture 

X 

X 

X 

TEF 

maranals 

DATE DATA ENTERED AND VERIFIED 

I - DL raised dua to PCOF& Interfaranca 
B - DL raiB.d dua to .Blank Contamination 
D - Dilution Valua 
C - Conf insat ion Valua 
E - 'Estimated Host Probabla Concantration 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
1 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
8 Warn ing - low r e c o v e r y i n PB s a m p l e . 
9 Action-high recovery in PE sample. 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
XI IS ION RATIO OUTSIDE LIMITS 

1 = • 

0 . 1 
0 . 1 
0 . 1 

0 . 0 1 

X 

X , 

X 

X 

X 

X 

X 

X . 

X 

X 

0.0001 

0,1 

0.05 

O.S 

0.1 
0.1 
0.1 
0.1 

0.01 

0.01 

0 . 0 0 0 1 

du. to l n t . r £ a r . n c . , ion r a t i o out. 

TEQ TEF TEQ TEF TEQ 
mammals birds birds fish fish 

13 I 1 3 . 0 0 1 1 3 . 0 0 

97 9 7 . 0 0 ~ 1 9 7 . 0 0 

46 0.01 2 3 . 0 0 ai 2 3 0 . 0 0 
2 8 0 0.01 2 8 . 0 0 0.01 2 8 . 0 0 
120 • ai 1 2 0 . 0 0 aoi 1 2 . 0 0 

1300 0.001 1 3 0 . 0 0 aooi 1 3 0 . 0 0 

68 0.0001 6 8 . 0 0 aoooi 6 8 . 0 0 
0 . 9 3 1 9 . 3 0 ao3 0 . 4 7 

2 . 6 5 0.1 5 . 3 0 ao3 2 . 6 5 
2 2 . 5 1 4 5 . 0 0 0.3 ' 2 2 . 5 0 

35 ai 3 5 . 0 0 ai 3 5 . 0 0 
26 ai 2 6 . 0 0 - ai . 2 6 . 0 0 

2 . 2 gi 2 . 2 0 gi 2 . 2 0 

2 1 ai 2 1 . 0 0 gi 2 1 . 0 0 

120 0,01 1 2 0 . 0 0 0.01 1 2 0 . 0 0 
1 1 goi 1 1 . 0 0 0.01 1 1 . 0 0 

2 . 5 0.0001 2 . 5 0 0.0001 2 . 5 0 



p c d d / p c d C f a rm 1 

SOLID 

No dilution: 

(CSl) 

(CSS) 

Sample w t . = 

Extract Diluted: . 

D i l u t i o n Fac to rs 

Calibration Stds (ug/uL) Equivalent DL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF TCDIVTCDF Others OCDD/OCDF 

O.SO 2 .5 5.0 ; DL(CSl) 1.03 5 .1 10.3 : 

2 0 0 

' ^SM 

1000 

I) 

2000 

»M or Lipids = ( ^ ^ ^ J ) Extract Vol 

; D,L(CSl: 10:30 51.S 103.0 

CL (CSS) 

( 20 

C,L (CSS) 

Equivalent CL in Samples (ng/kg) 
TCDIOTCDF Others OCDD/OCDF 

112 2059 1118.151803 

) uL 

1118 20591 11181.51803 

EPA LIMS Sample *: f S O J j E g ^ ^ 

PROJECTNO.: ^ T j i j ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ y ^ ^ ^ ^ l ^ i Lab F i l e : ^ g f g S g ^ 

PROJECT NAME: t ^ ^ j ^ T J J j i i l ^ ^ i i a j g ^ ^ g ^ ^ ^ ^ ^ ^ ^ g ^ ^ ^ ^ ^ ^ ^ g g a ^ ^ ^ E x t r a c t i o n D a t e ; ^ ^ ^ ^ j g g g a a j 

DATA • REVIEWER: ^ ^ j ^ ^ M S ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ A n a l y s i s D a t e ; ^ ^ ^ ^ ^ g j i g g 
SAMPLE TYPE: S o i l &J^<.fej • Waste t g g S S ^ a r J . s h - S ^ ^ ^ ^ ^ ^ W a t e r 

1̂  

Other f ^ y ^ S ^ ^ ^ S S ^ 

ng/kg 
REauLI 

1 

2 

3 

4 

5 
6 
7 

8 
9 

10 

1 1 
12 

13 
14 

15 

16 
17 

18 

19 
20 

2 1 
22 
23 

24 
25 
27 

28 

29 

30 

2 . 3 

. 98 
32 

410 

140 
•• 7 2 0 

310 
3 3 0 0 

19000 

2 9 0 0 0 

1 3 0 0 0 0 
2 . 4 

64 
15 

1 1 
580 

93 

100 
20 

76 

3 7 0 0 
3 0 0 0 

340 . 

IOOOO 
1 4 0 0 0 

4 2 0 
190 

220 

66 

2,3,7,8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
1,2,3,6,7,8 HxCDD 

9 1,2,3,7,8,9 HXCUD 

[ HxCDD Total 
\ D 1,2,3,4,6,7,8 HpCDD 
\ D HpCDD Total 
D,2,9 OCDD 
C 2,3,7,8 TCDF 

TCDF Total 
1,2,3,7,8 PeCDF 
2,3,4,7,8 PeCDF 
PeCZDF Total 

7 1,2,3,4,7,8 HxCDF 
1,2,3,6,7,8 HxCDF 

, 1,2,3,7,8,9 HxCDF 
2,3,4,6,7,8 HxCDF 
HxCDF Total 

1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
HpCDF ,Total 

OCDF 
TEQ (mammals from WHO-TEP) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 
% moisture 

D,8 

D 
D,7 

TEP 
manBiuils 

0 . 1 = 
0 . 1 = 

0 . 1 = 

0 . 0 1 = 

X 

X 

X 

X 

X 

X . 

X 

X 

X 

X 

0 .0001 
0 . 1 

0.05 
0 . 5 

0 . 1 
0 . 1 

0 . 1 
0 . 1 

0 .01 
0 .01 

0 .0001 

ISO TEF TEQ TEF TEQ 
birds birds fish fish 

2 .3 1 2 .30 1 2.30 

32 1 32 .00 . 1 32 .00 

1 4 go3 7 . 0 0 a3 7 0 . 0 0 

7 2 aoi 7 . 2 0 goi 7 . 2 0 

3 1 a i 3 1 . 0 0 0.01 3 . 1 0 

1 9 0 ami 1 9 . 0 0 gooi 1 9 . 0 0 

1 3 goooi 1 3 . 0 0 ojooi 1 3 . 0 0 

0 . 2 4 1 2 . 4 0 go5 0 . 1 2 

0 . 7 5 g i 1 . 5 0 0.03 0 . 7 5 

5 . 5 1 1 1 . 0 0 0.3 5 . 5 0 

DATE DATA ENTERED AND VERIFIED 

I - DL raisad dua to PCDPE Intarfaranoa 
B - DL raisml dua to Blank Contamination 
D - Dilution Valua 
C • CiinfinDation Valua 
B - 'Estimatad Hoat Probabla Concmcrat ion ' , dua to I n t a r f . r a n c , ion r a t i o ou t . 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d . 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S r e c o v e r y : 
6 High I S r e c o v e r y ; 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
8 W a r n i n g - l o w r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n FE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
I I IS ION RATIO OUTSIDE LIMITS 

9 . 3 g i • 9 . 3 0 g i 9 . 3 0 

1 0 . a i 1 0 . 0 0 a i 1 0 . 0 0 

2_ g r " 2 . 0 0 a i 2 . 0 C 

7 . 6 g i 7 . 6 0 g i 7 . 6 0 

3 0 goi 3 0 . 0 0 0.01 3 0 . 0 0 

3 . 4 aoi 3 . 4 0 0.01 3 . 4 0 

1 . 4 0.0001 1 . 4 0 goooi 1 • 4 0 



pcdd/pcdC Cora 1 

SOLID 

No dilution: 

(CSl) 

(CSS) 

Sample w t . = 

Extract Diluted : 

D i l u t i o n Fac to rs 

Calibration Stds (ug/uL) Equivalent DL in Samples (ng/kg) 
TCDOn-CDF Others OCDD/OCDF TCDD/TCDF Othars OCDD/OCDF 

0.50 2.5 5.0 ; DL(CSl) I.OO S.O 10.0 

200 1000 2000 

»M or L i p i ds = ( ' i^^p!^02 > E x t r a c t V o l 

; DiL(CSl 0.00 0.0 0.0 

Equivalenl CL In Samples (ng/kg) 
TCDDn-CDF Others OCDD/OCDF 

CL (CSS): 399 1993 3986.931117 

( 20 ) uL 

CiL (CSS) 0 0 0 

EPA LIMS Sample # : | ; 9 , g ; 7 i 5 K 5 ^ ^ EPA Sample > = ^ S S s g g j l ^ ^ g 

PROJECT NO. : fflarMaHi^g^^^^^gS'^j^^iB^^^S^^^S 
PROJECT NAHE: 

DATA REVIEWER: 

SAMPLE TYPE: 

WSWssi^isW^WMi^^s^^^^^^ 
Lab File:S|6g:gjg_gjg^' 

E x t r a c t i o n D a t e : p ^ ^ ^ ^ ^ ^ ^ 

'^m S o i l t a ; ^ 3 ^ ^ . w a s t e g ^ ^ ^ P i s h S ^ ^ ^ ^ ^ W a t e r 

A n a l y s i s D « t e : ^ ^ ^ ^ ^ ^ ^ 

, O the r i & ' m m S ^ S P ^ M 

n g / k g 
REStlUT 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 

1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
2 5 
27 
28 

29 

30 

TWfPBMRT. 

0 . 6 0 
0 . 6 0 

0 . 8 3 
1 .2 
1 . 4 
4 . 9 
6 . 0 

43 
1 4 0 , 
290 

3900 
0 . 5 9 

2 . 0 
0 . 8 4 
0 . 7 0 

1 .6 
1 .3 
1 . 9 

0 . 4 2 
1 . 3 

2 1 
27 

2 . 1 

66 
63 

5 . 7 
4.,8 

4 . 0 

53 

nTi«i,Ti-Tcnq. 

U J 

U J 

U J 

1 , 7 

1 

2 , 3 , 7 , 8 TCDD 

TCDD T o t a l 

1 , 2 , 3 , 7 , 8 PeCDD 

P e C D D T o t a l 

1 , 2 , 3 , 4 , 7 , 8 HxCDD 

1.2.3.6.7.8 HxCDD 
1.2.3.7.8.9 HxCDD 
HxCDD Total 

1,2,3,4,6,7,8 HpCDD 
HpCDD Total 

OCDD 
2,3,7,8 TCDF 
TCDF Total 

1,2;3,7,8 PeCDF 
2,3,4,7,8 PeCDF 
PeCDF Total 

1,2,3,4,7,8 HxCDF 
1.2.3.6.7.8 HxCDF 
1.2.3.7.8.9 HxCDF 
2,3,4,6,7,8 HXCDF 
HXCDF Total 

1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
HpCDF Total 

OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 
% moisture 

X 

X 

DATE DATA ENTERED AND VERIFIED 

I - DL raised du. to FCDPB I n t . r E a r . n c . 
B - DL ra ised du. to Blank Contamination 
D - Dilution Valu. 
c - con£inaation Value 
B - 'EfltiiBatad Hoat Probable Concantration 

RFKARr.:;: 1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n , r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d . 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S r e c o v e i r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE saxnple. 
8 W a r n i n g - l o w r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
I I IS lOH RATIO OUTSIDE LIMITS 

. 1 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

0 . 0 1 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 

O-S 

0 . 1 
. 0 . 1 
0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 = 

dua Co Intarfaronca, ion r a t i o out. 

TEQ TEF TEQ TEF TEQ 

naiTiaals birds birds fish fish 

0 . 6 1 ' 0 . 6 0 1 0 . 6 0 

0 . 8 3 1 0 . 8 3 1 0 . 8 3 

0 . 1 4 go5 0 • 0 7 OJ 0 . 7 0 

0 . 4 9 0.01 0 . 0 5 0.01 0 . 0 5 

0 . 6 gi 0 . 6 0 0.01 0 . 0 6 

1 . 4 0.001 0 . 1 4 gooi 0 . 1 4 

0 . 3 9 0.0001 0 . 3 9 ojooi 0 . 3 9 

0 . 0 5 9 1 0 . 5 9 go3 0 . 0 3 

0 . 0 4 2 g i 0 - 0 8 o.o3 0 . 0 4 

0 . 3 5 1 0 . 7 0 0.3 0 . 3 5 

0 . 1 3 6,1 0 . 1 3 g i 0 . 1 3 

0 . 1 9 o.t 0 . 1 9 0.1 0 . 1 9 

0 . 0 4 2 g i 0 . 0 4 gi 0 . 0 4 

0 . 1 3 0.1 0 . 1 3 0.1 0 . 1 3 

0 . 2 7 0.01 0 . 2 7 0.01 0 . 2 7 

0 . 0 2 1 0.01 0 - 0 2 0.01 0 . 0 2 

0 . 0 0 6 3 aooo) 0 • 0 1 aoooi 0 • 0 1 



.pcdd/pcdf Coim 1 

No dilution: 

(CSl) 

SOUD Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent DL In Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

5 . 0 ,- DL(CSl) 1.00 5 .0 10 .0 CL (CSS): 100 

2000 

Sample wt. = ( J^JjI^iSri-ig) 

Extract Diluted : 

Dilution Factors ( -^^SS^^^) 

iH or Lipids = (^^^) Extract Vol ( 20 ) uL 

; DiLICSi: 0.00 0.0 0.0 C,L (CSS) 0 

EPA LIMS 

PROJECT NO 

PROJECT NAME: 

I»TA REVIEWER: 

SAHPLE TYPE: 

Sample *: f S j a J E S ^ ^ ^ 
,r. . E n ' 5 ^ 

• ssaacsa 

LAB I D « : 

Lab P i l e : g 

E x t r a c t i o n D a t e ; ^ 

A n a l y s i s D a t e ; ^ ^ ^ [ ^ g j j ^ 

O t h e r 

n g / k g 
BEStn,T 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

. 12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 

0.79 

0.79 

4.8 
28 
16 
70 
45 
380 

1700 

2900 

9800 

•0.76 

1.5 
1.6 
1.8 
47 
11 
10 
1.0 
11 

240 
300 
20 
800 
640 
44 
24 
25 

13 

™T«I.TP-ITP5. 

UJ 

2,9 

2,3,7,8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2/3,4,7,8 HxCDD 

1.2.3.6.7.8 HxCDD 

1.2.3.7.8.9 HxCDD 

HxCDD Total 

1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

OCDD 

2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 Pe(33F 

PeCDF Total 

1,2,3,4,7,8 HxCDF 

1.2.3.6.7.8 HxCDF 

1.2.3.7.8.9 HxCDF 

2,3,4,6,7,8 HxCDF 

HxCDF Total 

1.2.3.4.6.7.8 HpCDF 

1.2.3.4.7.8.9 HpCDF 

HpCDF Total 

OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% moisture 

TEF 
maninals 

1 

1 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 

0.1 

0.05 

0.5 

0.1 
0.1 
0.1 
0.1 

0.01 

0.01 

0 . 0 0 0 1 

DATE DATA ENTERED AND VERIFIED 

I - DL raised dua to PCDPE IntarCeranca 
B - DL raiaed'duB to Blank Contamination 
D - Dilution Valua 
C - Conf ixniation Valua 
E - 'Eatinatad Hast Probabla Concantration 

pRMARics; 1 LesB than, q u a n t i t a t i o n l i m i t . 
2 Over i n s t r r j m e n t c a l i b r a t i o n remge . 
3' TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n nob r e g u i r e d . 
i E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS recovery: 
6 High IS recovery: 
7 Analyte missed in PE sample. 
8 Warning-low recovery in PE sanqple. 
9 Action-high recovery in PE sanvle. 
ID Warning-high recovery in PE sample. 
11 IS lOM RATIO OUTSIDE LIMITS 

dua to IntarCaranca, ion ratio out. 

TEQ, TEF TEQ TEF TEQ 

mammals birds birds fish fish 

0 . 7 9 1 0 . 7 9 1 0 . 7 9 

4 . 8 0 I 4 . 8 0 r 4 . 8 0 

1 .60 ao3 0 . 8 0 OJ 8 . 0 0 

7 . 0 0 0.01 0 . 7 0 0.01 0 . 7 0 

4 . 5 0 • gi 4 . 5 0 goi 0 • 45 

1 7 . 0 0.001 1 . 7 0 aooi 1 . 7 0 

0 . 9 8 0.0001 0 • 98 0.0001 0 . 9 8 

0 . 0 7 6 1 0 . 7 6 0.03 0 . 0 4 

0 . 0 8 0 gi 0 . 1 6 go3 0 . 0 8 

0 . 9 0 1 1 . 8 0 OJ 0 . 9 0 

1 . 1 0 gi 1 . 1 0 • gi 1 . 1 0 

1 . 0 0 ai 1 . 0 0 ai 1 . 0 0 

0 . 1 0 0 gi 0 . 1 0 0.1 O.IC 

1 . 1 0 gi 1 . 1 0 0.1 1 .10 

3 . 0 0 0.01 3 . 0 0 goi 3 • 00 

0 . 2 0 0 0.01 0 . 2 0 0.01 0 . 2 0 

0 . 0 6 4 aoooi 0 . 0 6 0.0001 0 . 0 6 

0 

] 

n 

0 



pcdd/pcdf form 1 

SOUD 

No dilution: 

(CSl) 

(CSS)• 

Sample w t . = 

Extract Di luted: 

D i l u t i o n Fac to rs 

Calibration Stds ( 
TCDD/TCDF OtherD 

O.SO 2.5 

200 1000 

i S°' 

ug/uL) Equivalent DL in Samples (ngAg) Equivalent CL in Samples (ng*g) 
OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Othars OCDO/OCDF 

5.0 ,- DL(CSl) 1.00 S.O 10.0 : CL (CSS): ,398 1991 3981 

2000 

»M or L i p i d s = ( ^ ^ ^ @ ' E x t r a c t V o l ( 20 > uL 

; DiL(CSl 19 .91 99.5 199.1 C^L (CSS) 7963 39811 79629 

EPA LIHS Sample #: 

PROJECT NO.: 

PROJECT NAME: 

DATA REVIEWER: 

SAHPLE TYPE: 

imim&m_ EPA Sample f: 

waste p^^SSJiSFish ^ ^ ^ ^ ^ ^ W a t e r 

LAB ID « 

Lab File 

Extraction Date 

Analysis Date 

Otiier '^^SiSi^>)iri¥m 

UNITS: ng/kg 
RESULT 

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 

1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
27 

28 

29 

30 

.lOTKRHfll, 

3 . 6 
19 
7 1 

540 
260 

1300 
7 3 0 

6800 
2 6 0 0 0 
4 2 0 0 0 

1 6 0 0 0 0 
5 . 9 

55 
33 
28 

1 5 0 0 
220 
160 
7 . 3 
160 

7400 
5400 

700 
2 2 0 0 0 
1 2 0 0 0 

7 1 0 
370 

400 

15 

nmLTriEna. 

9 2,3,7,8 TCDD 

' • TCDD Total 

\ 1,2,3,7,8 PeCDD 

PeCDD Total 

' 1,2,3,4,7,8 HxCDD 

\ 1,2,3,6,7,8 HxCDD 

9 1,2,3,7,8,9 HxCDD 

HxCDD Total 

' D 1,2,3,4,6,7,8 HpCDD 

D HpCDD Total 

_D,6,9 OCDD 

" C 2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

PeCDF Total 

[ 7 1,2,3,4,7,8 HxCDF 

1.2.3.6.7.8 HXCDF 

1.2.3.7.3.9 HxCDF 

2,3,4,6,7,8 HxCDF 

HxCDF Total 

I D,8 1,2,3,4,6,7,8 HpCDF 

1,2,3,4,7,8,9 HpCDF 

D HpCDF Total 

D, 7 OCDF 

TEQ (manmals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish' from WHO-TEF) 

% moisture 

X 

X 

X 

TEF 
m a s n a l a 

DATE DATA ENTERED AIID VERIFIED 

I - DL raiaad due to PCDPE Interference 
B - DL raised dua to Blank Contamination -
D - Dilution Value 
C - Confirmation Value 
e - 'Estimated Heat Probable Concentration 

1 Less than quan t i t a t i on l i m i t . 
2 Over instrument ca l i b r a t i on range. 
3 TCDF r e s u l t l eas than CRQL, confirmation not required 
I E r r a t i c Cal ibra t ion response. 
5 Low 15-recovery: 
5 High IS recovery: 
7 Analyte missed in PE sample. 
8 Warning-low recovery in PE sanple. 
9 Action-high recovery in FB sample. 
10 Warning-high recovery in PE sample. 
I I IS lOM RATIO OinsIDE LIMITS ' 

1 = 

0 . 1 
0 . 1 
0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 

0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 = 

due to InterCerance, ion ratio out. 

TEQ TEF TEQ 

mamala birds birds 

TEF TEQ 

f ish, f ish 

3 . 6 0 

7 1 . 0 0 

2 6 . 0 0 0.03 1 3 . 0 0 tu 1 3 0 . 0 0 
1 3 0 . 0 0 0.01 

7 3 . 0 0 

2 6 0 . 0 goo; 

1 6 . 0 0 aoooi 
0 . 5 9 0 

1 . 5 5 0 a 
1 4 . 0 0 

2 2 . 0 0 

1 6 . 0 0 g 
0 . 7 3 0 g 
1 6 . 0 0 a 

5 4 . 0 0 goi 

7 . 0 0 0 0.01 

3 . 6 0 3 . 6 0 

7 1 . 0 0 1 7 1 . 0 0 

1 3 . 0 0 0.01 1 3 . 0 0 
7 3 . 0 0 0.01 7 . 3 0 

2 6 . 0 0 gooi 2 6 . 0 0 

1 6 . 0 0 goooi 1 6 . 0 0 
5 . 9 0 0.05. 0 . 3 0 

3 . 3 0 0.03 1 . 6 5 
2 8 . 0 0 OJ 1 4 . 0 0 

2 2 . 0 0 gi 2 2 . 0 0 
1 6 . 0 0 ai 1 6 . 0 0 

0 . 7 3 0.1 0 . 7 3 
1 6 . 0 0 0.1 1 6 . 0 0 

5 4 . 0 0 goi 5 4 . 0 0 
7 . 0 0 0.01 7 . 0 0 

1 . 2 0 0 0.0001 1 .20 goooi 1 .20 



pcdd /pedC t a x u 1 

SOUD Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent DL In Samples (ng/kg) 
TCDD/rCDF Others. OCDD/OCDF 

Equivalent CL In Samplas (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(CSl) 5 . 0 : DL(C51) 1.00 . 5 . 0 1 0 . 0 CL (CSS): 399 

(CSS) 200 2000 

Sample w t . s , ^ ^ ^ g ^ g ) 

Extract Diluted: 

Di lu t ion Factors ( ^Sfi3;fl^^^lfl) 

«H or Lipids s ( ^ ^ ^ ^ > Extract Vol ( 20 ) uL 

,- DiL(CSl 9.98 19.9 99.8 C,L (CSS) 3991 19970 

EPA LIMS Sample i : [ g O l B ' O ^ ^ EPA Sample. t i ' ^ ^ ^ ^ M ^ ^ 

PROJECT NO.: k^m^m^^^^^is^ 
PROJECT NAME: 

DATA REVIEWER: 

SAHPLE TYPE: m&m>, waste •Jr';̂ JSaiPish S^^S^gSwater 

LAB ID ti^^^Hipaig 
Lab File: g^Ja^glL^^ 

Extraction Date: g^^^^^^"g 
Analysis Pate: ̂ ^ ^ i ^ g ^ 

Other |gsĵ ĵ̂ taa'g( 

ng/kg 
RSSDLT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 • 
13 
14 
.15 
16 
17 
18 
19 
,20 
21 
22 
23 
24 
25 
27 
28 
29 
30 

TNTFPNU. 

4.2 
14 
33 
180 
120 
720 
360 

2800 
16000 
26000 
97000 
7.5 
57 
25 
23 
480 
84 
63 

4.0 
58 

1900 
1600 
160 

8000 
4800 
3B0 
180 
190 

13 

™i«l.TPTF«q. 

9 2,3,7,8 TCDD 
~ TCDD Total 
' 1,2,3,7,8 PeCDD 

PeCDD Total 
'__ 1,2,3,4,7,8 HxCDD 

1,2,3,6,7,8 HXCDD 
[ 9 1,2,3,7,8,9 HxCDD 

HxCDD Total 
] D 1,2,3,4,6,7,8 Hpl2DD 

D HpCDD Total 
D.J,6,9 OCDD 

'_ C 2,3,7,8 TCDF 
" TCDF Total 
'_ 1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 
PeCDF Total 

' 7 1,2,3,4,7,8 HxCDF 
1,2,3,6,7,8 HxCaSF 

'_ 1 1,2,3,7,8,9 HxCDF 
^ 2,3,4,6,7,8 HxCDF 

HxCDF Total 
' 8 1,2,3,4,6,7,8 HpCDF 

1,2,3,4,7,8,9 HpCDF 
HpCDF Total 

D, 7 OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 
% moisture 

0.1 
0.1 
0.1 

0.01 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 
0.1 

0.05 
0.5 

0.1 
0.1 
0.1 

. 0.1 

0.01 
0.01 

0.0001 

DATB DATA ENTERED AND V E R I F I E D 

I - DL r a i s a d due t o PCDPE I n t e r f e r e n c e 

B - DL r a i s e d due t o B l a n k C o n t a m i n a t i o n 

D - D i l u t i o n Value 

C - C o n f i r m a t i o n Va lue 

E - ' E s t i m a t e d Hoat P r o b a b l e C o n c e n t r a t i o n 

RTCMaBy.q, i L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a h CRQL, c o n f i r m a t i o n n o t r e q u i r e d . 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
B Warn ing - low r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n FE s a m p l e . 
I I IS lOM RATIO OUTSIDE LIMITS 

due to Intarference, ion r a t i o out. 

TEQ TEF TEQ TEF TEQ 

maimala birds birds fish fish 

4 . 2 0 1 4 . 2 0 1 4 . 2 0 

3 3 . 0 0 I 3 3 . 0 0 1 3 3 . 0 0 

1 2 . 0 0 0,03 6 . 0 0 OJ 6 0 . 0 0 
7 2 . 0 0 goi 7 . 2 0 ooi 7 - 2 0 

3 6 . 0 0 gi 3 6 . 0 0 goi 3 . 6 0 

1 6 0 . 0 gooi 1 6 . 0 0 ami 1 6 . 0 0 

9 . 7 0 o.omi 9 . 7 0 oomi 9 . 7 0 
0 . 7 5 0 1 7 . 5 0 go3 0 . 3 8 

1 . 2 5 0 gi 2 . 5 0 go3 1 . 2 5 
1 1 . 5 0 1 2 3 . 0 0 g3 1 1 . 5 0 

8 . 4 0 gi 8 . 4 0 ai 8 . 4 0 

6 . 3 0 ai 6 . 3 0 o.i 6 . 3 0 
0 . 4 0 0 at 0 . 4 0 a i 0 . 4 C 

5 . 8 0 a i 5 . 8 0 g i 5 . 8 0 

1 6 . 0 0 0.01 1 6 . 0 0 0.01 1 6 . 0 0 
1 . 6 0 0 0.01 1 . 6 0 O.OI 1 . 6 0 

0 . ' 4 8 0 o.omi 0 . 4 8 o.omi 0 . 4 8 



pcdd/pcdf form X 

SOLID 
Calibration Stds (ug/uL) 

TCDD/TCDF Olhers 0CDDA3CDF 
Equivalent DL in Samples (ng/kg) 

TCDD/TCDF Olhers OCDD/OCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
No dilution: 

(CSl) 5 .0 ; DL(CSl) 7 . 3 9 36 .9 CL (CSS): 2955 

(CSS) 2000 

Sample wt. = ( ^ ^ ^ ^ ^ y t i ^ g ) *M or Lipids s ( S ^ ^ j j f l ; ) Extract Vol ( 20 ) uL 

.dract Diluted: 

ID i l u t i o n F a c t o r s ( ^ ^ ; 2 0 - 5 ^ ^ i a ) DiL(CSl 1 1 7 . 7 7 7 3 8 . 9 1 1 7 7 . 7 CjL (CSS) 59110 

BPA LIMS Sample »: ^ W S ^ ^ ^ . ^ 

PROJECT NO.: 

PROJECT NAME: 

DATA REVIEWER: f^aj^f 

SAMPLE TYPE: Soil l ^ j ^ ^ 

EPA Sample « : ^ 6 ^ ^ § S ^ 

l ^ g ^ ^ F i s h 5i;.ej^53 

LAB ID t i ^ ^ ^ m ^ m 

Lab F i l e : m SSB 

Extraction Date: ̂ ^ f l j j j j ? ' ^ 

Analysis Date: ^ ^ ^ ^ ^ ^ ^ ^ ^ 

Other fc^^^^s-7Tft^'?ari 

tnnTS; ng/kg 
RESDLI 

• 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24. 

25 

27 

28 

29 

30 

TNTBUHU. 

52 

76 

1000 

4800 

4300 

14000 

12000 

61000 

260000 

420000 

990000 

100 

330 

520 

420 

12000 

2800 

1700 

96 

1500 

96000 

39000 

8700 

150000 

120000 

8,100 

4,600 

5,200 

9 

QUm.TFTmS: 

D,9 2,3,7,8 TCDD 

D TCDD Total 

D 1,2,3,7,8 PeCDD 

D PeCDD Total 

D 1,2,3,4,7,8 HxCDD 

D 1,2,3,5,7,8 HXCDD 

D,9 1,2,3,7,8,9 HxCDD 

D HxCDD Total 

D 1,2,3,4,6,7,8 HpCDD 

D' HpCDD Total 

D.2,9 OCDD 

' C D 2,3,7,8 TCDF 

D T(33F Total 

D 1,2,3,7,8 PeCDF 

D 2,3,4,7,8 PeCDF 

D PeCDF Total 

D,7' 1,2,3,4,7,8 HxCDF 

D 1,2,3,6,7,8 HxCDF 

D 1,2,3,7,8,9 HxCDF • 

D 2,3,4,6,7,8 HxCDF 

D .HXCDF Total 

D,8 1,2,3,4,6,7,8 HpCDF 

D 1,2,3,4,7,8,9 HpCDF 

D HpCDF Total 

D,7 OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% moisture 

X 

X 

X 

X 

X 

1 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

0 . 0 1 = 

0 . 0 0 0 1 = 

. 0 . 1 = 

0 . 0 5 = 

0 . 5 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

0 . 0 1 = 

0 . 0 1 = 

0 . 0 0 0 1 = 

TEQ TEF TEQ TEF TEQ 

maiinnals birds birds fish fish 

5 2 . 0 0 I 5 2 . 0 0 1 5 2 . 0 0 

1 0 0 0 . 0 0 1 1 0 0 0 . 0 0 1 1 0 0 0 . 0 0 

4 3 0 . 0 0 ao3 2 1 5 . 0 0 03 2 1 5 0 . 0 0 

1 4 0 0 . 0 0 goi 1 4 0 . 0 0 o.oi 1 4 0 . 0 0 

1 2 0 0 . 0 0 gi 1 2 0 0 . 0 0 o.oi 1 2 0 . 0 0 

2 6 0 0 . 0 ami 2 6 0 . 0 0 gmi 2 6 0 . 0 0 

9 9 . 0 0 gomi 9 9 . 0 0 gowi 9 9 . 0 0 

1 0 . 0 0 0 1 1 0 0 . 0 0 0.05 5 . 0 0 

2 6 . 0 0 0 ai 5 2 . 0 0 ao3 2 6 . 0 0 

2 1 0 . 0 0 1 4 2 0 . 0 0 .g3- 2 1 0 . 0 0 

2 8 0 . 0 0 gi 2 8 0 . 0 0 gi 2 8 0 . 0 0 

1 7 0 . 0 0 gi 1 7 0 . 0 0 gi 1 7 0 . 0 0 

9 . 6 0 0 M 9 . 6 0 ai 9 . 6 0 

1 5 0 . 0 0 gi 1 5 0 . 0 0 gi . 1 5 0 . 0 0 

3 9 0 . 0 0 0.01 3 9 0 . 0 0 o.oi 3 9 0 . 0 0 

8 7 . 0 0 0 0.01 8 7 . 0 0 o.oi 8 7 . 0 0 

1 2 . 0 0 0 o.aioi 1 2 . 0 0 gomi 1 2 . 0 0 

. DA'TE DATA ENTERED AHD -7ERIFIED 

I - DL raisad dua to PCDPE Intarference 
B - DL raised dua to Blank Contamination 
D - Dilution Value 
C - Confirmation Value 
E - 'Estimated Host Probable ctuieantration*, dua to Interference, ion r a t i o out. 

1 Leas t h a n q u a n t i t a t i o n l i m i t . 
. 2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e g u i r e d . 
1 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 . Low I S r e c o v e r y : 
6 High I S r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
8 W a r n i n g - l o w r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n FB s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
H IS ION RATIO OUTSIDE LIMITS 



p c d d / p c d f form 1 

SOLID 
Calibration Stds (ug/uL) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent OL in Samples (ng/kg) 

TCDD/TCDF Olhers OCDD/OCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Others - OCDD/OCDF 

No dilution: 

(CSl) 5 .0 1 DL(CSl) 7 . 5 1 3 7 . 7 7 5 . 1 ; CL (CSS): 3017 

(CSS) 2000 

E x t r a c t Vol ( 20 ) uL Sample w t . s ( fefigggaSfe^g) %M o r L i p i d a s ( ^ ^ ^ g g 

Extract Diluted: ' - • ^ ' -

Di lu t ion Factors ( ^ ^ ^ ^ \ ^ ^ ) ; DiL(CSl 150.83 751.2 1508.3 CjL (CSS) 60332 

EPA S ample* : ^ ^ ^ ^ ^ g EPA LIMS Sample »: | giO'ej^yg'SS! ^ ^ 

PROJECTNO.: ^ ^ ^ j g ^ ^ ^ ^ ^ ^ ^ ^ j ^ ^ 

PROJECT NAME: . ^m^^^gB|lgpi^g|-^^^^^^|g^^^g^^i 

DATA REVIEWER: 

S o i l 

I-"'' m e = ^ ^ ^ ^ ^ S 

SAHPLE T Y P E : 
jlS^k@^-5^^S^Sfec 

ction Date; ^ ^ j ^ p ^ ^ j 

f^SlxJ^.-i Waate S a g j ^ S J F i s h ^ g g i ^ S S ^ S ^ W a t e r 

A n a l y s i s D a t e : ^ ^ ^ g j l f a i t 2 ^ ? P y 

UNITS: n g / k g 
BESOLT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

27 

28 

29 

30 

7.2 

3.4 

150 

270 

590 

3800 

1900 

13000 

75000 

IIOOOO 

440000 

20 

.51 

110 

86 

950 

350 

220 

21 

240 

6800 

7100 

710 

24000 

9200 

1,800 

810 

840 

•12 

miai.TPTirao. 

D 

D 

2,3,7,8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1.2.3.6.7.8 HxCDD 

1.2.3.7.8.9 HxCDD 

HxCDD Total 

1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

D,t,9 OCDD 

2,3,7,8 TCDF 

TCDF Total 

, 1,2,3,7,8 PeliDF 

2,3,4,7,8 PeCDF 

PeCDF Total 

7 1,2,3,4,7,8 HxCDF 

1.2.3.5.7.8 HxCDF 

1.2.3.7.8.9 HxCDF 

2,3,4,5,7,8 HxCDF 

HxCDF Total 

1.2.3.4.5.7.8 HpCDF 

1.2.3.4.7.8.9 HpCnJF 

HpCDF Total 

OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% moisture 

X 

X 

X 

1 

1 

0.1 

0.1 

0.1 

0.01 

E 

8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 

0.1 

0.05 

0.5 

0.1 

0.1 

0.1 

0.1 

0.01 

0.01 

0.0001 = 

DATE DATA ENTERED AND V E R I F I E D 

I -. DL r a i s a d dua t o PCDPE I n t a r f a r a n c a 

B - DL r a i s a d due t o Blank C o n t a i o i n a t i o n 

D - D i l u t i o n ' V a l u a 

C - C o n f i n n a t i o n Valua 

E - ' B i C i j u t a d Moat F r o b a b l a C o n c a n t r a E i o n 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i n n a t i o n n o t r e q u i r e d 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE sample . 
8 W a r n i n g - l o w r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
11 IS lOM RATIO OUTSIDE LIHITS 

dua to Intarfaranea, ion ratio, out. 

TEQ TEF TEQ TEF TEQ 

a a n n a l a birds birds fish fish 

7 . 2 0 

1 5 0 . 0 0 

5 9 . 0 0 0.03 2 9 . 5 0 gs 2 9 5 . 0 0 

3 8 0 . 0 0 aoi 

1 9 0 . 0 0 a 

7 5 0 . 0 0.0 

4 4 . 0 0 o.omi 

2 . 0 0 0 

5 . 5 0 0 

4 3 . 0 0 

3 5 . 0 0 

2 2 . 0 0 

2 . 1 0 0 

2 4 . 0 0 

7 1 . 0 0 ao: 

7 . 1 0 0 ao 

7 . 2 0 

1 5 0 . 0 0 

1^ 7 . 2 0 

1 1 5 0 . 0 0 

3 8 . 0 0 aoi 3 8 . 0 0 

1 9 0 . 0 0 aoi 1 9 . 0 0 

7 5 . 0 0 ami 7 5 . 0 0 

4 4 . 0 0 oomi 4 4 . 0 0 

2 0 . 0 0 0.03 1 . 0 0 

1 1 . 0 0 0.05 5 . 5 0 

8 6 . 0 0 05 4 3 . 0 0 

3 5 . 0 0 gi 3 5 . 0 0 

2 . 1 0 a i j 2 .1C 

2 4 . 0 0 gi 2 4 . 0 0 

7 1 . 0 0 Qm 7 1 . 0 0 

7 . 1 0 0.01 7 . 1 0 

0 . 920 gomi 0 • 92 oo 0 . 9 2 

2 2 . 0 0 gi 2 2 . 0 0 _ , 



p c d d / p c d C Cerm I 

SOLID 

No dilution: 

( C S l ) 

(CSS) 

Sample w t . = 

Extract Diluted: 

D i l u t i o n Fac to rs 

Calibration Stds (ug/uL) Equivalent OL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Othars OCDD/OCDF 

O.SO 2 . 5 5 . 0 ; D L ( C S l ) 1 . 0 0 5 . 0 1 0 . 0 

200 . 1 0 0 0 

fei-IS I t •.=«• f r r i l a ; . ' ^ - * : - ' : 

2000 

»H o r L i p i ds = ( S ^ ^ J ^ ) E x t r a c t V o l 

; DiL(CSi; 10.00 50.0 100.0 

• 

CL (CSS) 

(. 20 

C iL (CSS) 

Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Olheis OCDD/OCDF 

100 

) uL 

3999 

2000 

19996 

3999 

39991 

EPA LIMS Sample »; \9J0a3iMt^M[ ' EPA Sample «; ^ ^ r g g S j i s S l ^ 

PROJECTNO.: l ^ S j ^ ^ ^ ^ g ^ ^ ^ g ^ j S l g ^ ^ ^ ^ ^ ^ 

PROJECT NAHE: 

DATA ' REVIEWER: 

SAMPLE TYPE: jggac^S '- Waste ^•^^St iF ish ^ ^ g g g t ^ W a t e r _ 

^E ID *: ^ ^ ^ ^ M i - ? 3 ^ 

Extraction Date: Sgjj^pl^K^li 

Analysis Date: ^ ^ ^ ^ ^ ^ 1 

Other i S ^ ^ ^ ^ ^ ^ 

n g / ] c g 

RESULT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

1 7 , 

18 

19 

20 

2 1 

22 

23 

24 

2 5 

27 

28 

29 

30 

TwriniM.r, 

1 . 1 

10 

3 1 

1 6 0 , 

96 

4 9 0 

2 7 0 

2 3 0 0 

1 1 0 0 0 

1 7 0 0 0 

7 2 0 0 0 

3 . 2 

2 1 

15 

12 

4 1 0 

65 

60 

3 . 7 , 

57 

2 2 0 0 

., 1 8 0 0 

1 4 0 

6 1 0 0 

9 0 0 0 

2 8 0 

1 4 0 

1 5 0 

29 

«T«I.TPTRSS. 

• J 

E 2,3,7,8 TCDD 

" TCDD Total 

" 1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1, 2, 3 , 6, 7 ;• 8 HxCDD 

9 1,2,3,7,8,9 HxCDD 

HxCDD Total 

D 1,2,3,4,6,7,8 HpCDD 

D HpCDD Total 

D,2,9 OCDD 

C 2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 Pe(n)F 

PeCDF Total 

7 1,2,3,4,7,8 HxCDF 

1,2,3,6,7,8 HxCDF 

1 1,2,3,7,8,9 HXCDF 

2,3,4,6,7,8 HxCnDF 

HxCDF Total 

8 1,2,3,4,5,7,8 HpCDF 

1,2,3,4,7,8,9 HpCDF 

HpCDF Total 

D, 7 OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% moisture 

DATE DATA ENTERED AND V E R I F I E D 

I - DL r a i s e d dua t o PCDPE I n t e r f e r e n c e 

B - DL r a i s a d dua t o Blailk C o n t a m i n a t i o n 

D - D i l u t i o n Va lua 

C - C o n f i r m a t i o n Valua-

E - ' E a t i m a t s d H o s t P r o b a b l e C o n c e n t r a t i o n 

RRMAHTR; 1 Less than quantitation l imit . 
2 Over instrument calibration range. 
3 TCDF resu l t less tban CRQL, confirmation not retjuired 
I Errat ic .Calibration response. 
5 Low IS recovery: 
6 High IS recovery: ". 
7 Analyte missed in PE sanple. 
a Warning-low recovery in PE sample. 
9 Action-high recovery in PB sample. 
ID Warning-high recovery in PB sample. 
II IS ION RATIO OUTSIDE LIHITS 

1 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

o.bi = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 

0 . 1 

0 . 0 5 

0 . 5 

0 . 1 

0 . 1 

0 . 1 

. 0 . 1 

O-.Ol 

0 . 0 1 

0 . 0 0 0 1 

due to Interference, ion r a t i o out . 

TEQ TEF TEQ 

l i s birds birds 

1 . 1 0 1 1 . 1 0 

3 1 . 0 0 

6 . 0 0 

TEF TEQ 

fish fish 

. 1 1 . 1 0 

I 3 1 . 0 0 

9 . 6 0 . 003 4 . 8 0 

4 9 . 0 0 aoi 4 . 9 0 

2 7 . 0 0 gi 2 7 . 0 0 

1 1 0 . 0 ami 1 1 . 0 0 

7 . 2 0 aomi 7 . 2 0 

0 . 3 2 0 1 3 . 2 0 

0 . 7 5 0 ai 1 . 5 0 

1 1 2 . 0 0 

6 . 5 0 ai 6 . 6 0 

6 .00 . ai 6 . 0 0 

0 . 3 7 0 gi 0 . 3 7 

5 . 7 0 gi 5 . 7 0 

1 8 . 0 0 goi 1 8 . 0 0 

1 . 400 goi 1 .40 

0 . 9 0 0 gomi 0 . 9 0 

1 

g j 

aoi 

0.01 

31 

48 

4 

. 2 

. 0 0 

. 0 0 

. 9 0 

. 7 0 

g m i 1 1 00 

oomi 

go5 

7 

0 

20 

16 

0.05 

OJ 

0 

6 

75 

00 

a i 

g i 

ai 

a I 

6 

6 

0 

5 

60 

00 

37 

70 

aoi 

aoi 

18-

1 

00 

40 

gomi 0 90 



p c d d / p c d f form 1 

No dilution: 

(CSl) 

SOLID 
Calibration Stds (ug/uL) 

TCDD/TCDF Olhers OCDD/OCDF 
Equivalenl DL in Samples (ng/kg) 

TCDD/TCDF Olhers OCDD/OCDF 
Equivalant CL In Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 

5.0 ; DL(CSl) 1.00 5.0 CL (CS5): 399 

(CSS) 

Extract Diluted: 

Dilution Factors ( ̂ yjg^Jl^aS) 

»M or Lipids = (^^.^) Extract Vol ( -20 ) uL 

; DiL(CSl. 9.98 19.9 99.8 CiL (CSS) 3990 19952 39901 

EPA LIHS Sample »: laQflil^^^i 
PROJECT NO. : 

PROJECT NAHE: ^ ^ i ^ : t § ^ ^ | ^ | | ^ ^ ^ S ^ ^ g i r ^ ^ ^ ^ ^ ^ ^ ^ j ^ 

DATA . .REVIEWER: 

SAMPLE TYPE: Soil ia^fea Waste gJ!gg!rggFish iaSHSIgj^^jwater 

IAB ID « : ^ ^ ^ ^ ^ p 

Lab Fi le ; gifujoj^gggjg 

Extraction Date; ^ ^ ^ M ^ ^ ^ 

Analysis Date: ^ ^ ^ ^ ^ K ^ ^ 

• Other '^^SmlS~SS^^ 

n g / k g 

RESULT 

1. 
2 
3 
4 

• 5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 -
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 

TmT!Rmi, 

0.63 
0.€3 
9.3 
25 
41 

220 
100 
780 

7400 
11000 
55000 
0.81 
6.1 
4.8 
3.4 
130 
34 
22 
1.3 
14 

770 
1100 
120 
4600 
3200 
150 
62 
68 

12 

mrai.TFTKP-:. 

UJ 

2,3,7,8 TCDD 

- TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1.2.3.6.7.8 HxCDD 

1.2.3.7.8.9 HxCDD 

HxCDD Total 

1,2,3,4,6,7,8 HpCDD 

HpCDD Total 
D.2,6,9 OCDD 

] C l 2,3,7,8 TCDF 

TCDF Total 

[ 1 1,2,3,7,8 PeCDF 

' 1 2,3,4,7,8 PeCDF 

PeCDF Total 

] 7 1,2,3,4,7,8 HxCDF 

[ 1,2,3,6,7,8 HxCDF 

1,2,3,7,8,9 HxCDF 

" 2,3,4,6,7,8 HxCDF 

HxCDF Total 

1.2.3.4.6.7.8 HpCDF 

1.2.3.4.7.8.9 HpCDF 

HpCDF Total 

OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish front WHO-TEF) 

% moisture 

9 

D 
D 

X 

X 

X 

8 

DATE DATA ENTERED AHD V E R I F I E D 

I - DL r a i s a d d u . t o PCDPE Z n t . r f a r . n c e 

B - DL r a i s e d due t o Blank C o n t a m i n a t i o n 

D - D i l u t i o n v a l u e 

C - Conf i m m t i o n V a l u e 

E - ' E s t i m a t e d H o a t P r o b a b l e c o n c e n t r a t i o n 

RFMRRTfi; 1 Less than quantitation l imit . 
2 Over instrument calibration range. 
3 TCDF resul t less than CRQL, confirmation not required. 
I 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. 
I I IS ION RATIO OUTSIDE LIMITS 

1 = 

1 ,= 

0.1 = 

0.1 = 

0.1 = 

0. 01 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 
0.1 

0.05 
- 0.5 

0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.0001 

dua to Intarfarenee, ion ratio out. 

TEQ TEF TEQ TEF TEQ 

birds birds fish fish 

0 . 6 3 I 0 . 5 3 1 0 . 6 3 

9 . 3 0 1 9 . 3 0 1 9 . 3 0 

4 . 1 0 0.05 2 . 0 5 oJ 2 0 . 5 0 
2 2 . 0 0 0.01 2 . 2 0 0.01 2 . 2 0 

1 0 . 0 0 gi 1 0 . 0 0 0.01 1 . 0 0 

7 4 . 0 ami 7 . 4 0 omi 7 . 4 0 

5 . 6 0 o.omi 5 . 6 0 gomi 5 . 6 0 
0 . 0 8 1 I 0 . 8 1 0,05 0 . 0 4 

0 . 2 4 0 ai 0 . 4 8 o,03 0 . 2 4 
1 .70 I 3 . 4 0 OJ 1 . 7 0 

3 . 4 0 gi 3.. 40 gi 3 . 4 0 
2 . 2 0 g i 2 . 2 0 g) 2 . 2 0 

0 . 1 3 0 gi 0 . 1 3 ai 0 . 1 3 
1 .40 ai 1 . 40 gi 1 . 4 0 

1 1 . 0 0 goi 1 1 . 0 0 ,0.01 1 1 . 0 0 
1 .200 goi 1 . 2 0 goi 1 . 2 0 

0 . 3 2 0 o.owi 0 . 3 2 aoroi 0 . 3 2 

,] 



p c d d / p c d f form i 

SOLID 
Calibraticn Stds (ug/uL) 

TCDD/TCDF Olhers OCDD/OCDF 
Equivalent DL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Othere OCDD/OCDF 
No dilution: 

(CSl) S . O ; D L ( C S l ) 1 . 0 0 5 . 0 CL ( C S 5 ) = 

(CSS) 2000 

Sample wt. 
Extract Diluted : 
Dilution Factor^ 

EKwF^V3:i?555:3i^' 
( SS^3®ljS.Qig) *M or Lipids = (^%fl.^^) Extract Vol ( 20 ) uL 

DiL(CSl. 9.99 SO.O CjL (CSS) 3998 

SIPA LIHS- S a m p l e 

PROJECT N O . : 

PROJECT NAME: 

DATA REVIEWER: 

SAMPLE T Y P E : 

"̂ B ID *'M&$W^M&M. 
Lab File: JtSc^^jT^'^^S 

«•• l a O a . S t e T i S ^ I EPA S a m p l e « : fe.Dg^;§a?35'-Pjg 

, j ^ ^ f f f J J f ^ a ^ g p i W f e l t C ^ ^ ^ ^ ^ ^ S ^ ^ ^ ^ ^ ^ ^ Extract ion D a t e ; ^ ^ ^ ^ ^ ^ 

^ i J S g i S M M f g ^ ^ ^ ^ ^ ^ " .Analysis Data: ^ ^ ^ ^ g 
Other r ^^JKt t r ^^^P^ ^mm Waste i ^ a g ^ ^ F i s h ^ ^ ^ ^ ^ j N a t e r 

O N I T S : n g / k g 

RESULT 

1 
2 
3 
4 
5 
6 
7 

a 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 

- . 18 
19 
20 
2 1 
2 2 , 
23 
24 
25 
27 
28 

29 

30 

INTEBmli 

0 . 5 7 
0 . 5 7 

14 
18 
68 

410 

170 
1 4 0 0 , 
9 7 0 0 

1 6 0 0 0 
59000 

1 . 9 
12 
1 1 

8 . 4 
200 

68 
40 

3 . 1 
45 

1 6 0 0 
2 2 0 0 

190 
8 6 0 0 
9 2 0 0 

230 
1 1 0 

1 2 0 

37 

QIIM.TFTflR.li 

UJ 

UJ 

p 
D 

2,3,7,8 TCDD 
TCDD Total 

i,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
1.2.3.5.7.8 HxCDD 
1.2.3.7.8.9 HxCDD 
HxCDD Total 

1,2,3,4,6,7,8 HpCDD 
HpCDD Total 

D,2.6,9 O C D D 

" C . 2,3,7,8 TCDF 
TCDF Total 

1,2,3,7,8 PeCDF 
2,3,4,7,8 PeCDF 
PeCDF Total 

^ 7 1,2,3,4,7,8 HxCDF 
E 1,2,3,6,7,8 HxCDF 

'_ 1 1,2,3,7,8,9 HxCDF 
2,3,4,5,7,8 HxCDF 
HxCDF Total 

" D,8 1,2,3,4,6,7,8 HpCDF 
[ 1,2,3,4,7,8,9 HpCDF 

D HpCDF Total 
D,7 OCDF 

TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 
% moisture 

TEF 

mammala 

DATE DATA ENTERED AND V E R I F I E D 

I - DL r a i s s d due t o PCDPE I n t a r f e r e n c e 

B - DL r a i s e d ^ e t o B l a n k C o n t a m i n a t i o n 

V - D i l u t i o n Value 

C - C o n f i r m a t i c n . Va lue 

S - ' E a t i m a t e d Host P r o b a b l a C o n c e n t r a t i o n 

1 ' Less than quant i ta t ion l im i t . 
2 Over instrument ca l ib ra t ion range. 
3 TCDF r e s u l t l e ss than CRQL, confirmation not required. 
I E r r a t i c Cal ibrat ion response. 
5 Low IS recovery: 
6 High IS recovery: 
7 Analyte missed in PE sample. 
8 Waming-low recovery in.PE sample. 
9 Action-high recovery i n PE sample. 
10 Warning-high recovery in PE sample. 
II IS ION RATIO OUTSIDE LIHITS 

1 = 

0 . 1 
0 . 1 
0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 

0 ; i 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 

0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 

dua t o X n t a r f a r a n c a , i o n r a t i o o u t . 

TEQ TEF TEQ TEF TEQ 

birds birds fish fish 

0 . 5 7 1 0 . 5 7 1 0 . 5 7 

1 4 . 0 0 I 1 4 . 0 0 1 1 4 . 0 0 

6 . 8 0 0.05 3 . 4 0 OJ 3 4 . 0 0 

4 1 . 0 0 - 0.01 4 . 1 0 0.01 4 . 1 0 
. 1 7 . 0 0 gi 1 7 . 0 0 goi 1 . 7 0 

9 7 . 0 ami 9 . 7 0 gmi 9 . 7 0 

5 . 9 0 o.omi 5 . 9 0 gomi - 6 . 9 0 . 
0 . 1 9 0 1 1 .90 go5 0 . 1 0 

0 . 5 5 0 ai 1 . 1 0 . 0.03 0 . 5 5 
4 . 2 0 1 8 . 4 0 gs 4 . 2 0 

6 . 8 0 gi 6 . 8 0 gi 6 . 8 0 
4 . 0 0 gi 4 . 0 0 ai 4 . 0 0 

0 . 3 1 0 0.1 0 . 3 1 0.1 0 . 3 1 
4 . 5 0 ai 4 . 5 0 gi 4 . 5 0 

2 2 . 0 0 0.01 2 2 . 0 0 o.oi 2 2 . 0 0 
1 . 9 0 0 - 0.01 1 .90 0.01 - 1 . 9 0 

0 . 9 2 0 o.oroi 0 . 9 2 o.oroi 0 . 9 2 



pcdd/pcdf fotm 1 

SOUD Calibration Stds (ug/uL) 
TCDD/TCDF Othera OCDD/OCDF 

Equivalent DL In Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent CL in Samplas (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(CSl) 5 .0 ; DL(CSl) 0 . 9 9 5 . 0 CL (CSS): 

(CSS) 2000 

Sample w t . = ( p ^ ^ ^ ^ ^ ^ g ) 

Extract Diluted: 

•»M o r L i p i d s s ( g ^ g j E x t r a c t Vol ( 20 ) uL 

D,L(CSi: 9 . 9 5 1 9 . 7 9 9 . 5 CjL (CSS) 3980 

EPA LIMS Sample # : [ ^ ( X B ^ S M ^ ^ 

PROJECT NO.: 

LAB ID » : ^ ^ ^ ^ ^ 

Lab File:^ 

PROJECT NAHE: 

DATA REVIEWER: 

SAMPLE TYPE: 

§ ^ ^ ^ ^ ^ ^ £ i S ^ E ^ g S ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ . Extraction Date:p^^gj^^ 

i^Si^Ja Waste j j g ^ g ^ a a P i s h ^ ^ g j S S i J ^ W a t e r 

A n a l y s i s P a t e : g ^ ^ g g ^ 

• O t h e r g g 

n g / k g 
RBSDLT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
• 11 
12 
13 
14 

. 15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 

29 
30 

TNT™»«I. 

2.0 
24 
36 
170 
130 
640 
340 

2800 
14000 
22000 
75000 
3.8 
68 
18 
14 
640 
82 
68 

3.8 
76 

2400 
2300 
170 
6900, 
3900 
350 
170 
190 

29 

mui.TPTms. 

UJ 

E 2,3,7,8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
•_ 1,2,3,6,7,8 HxCDD 
'_ 9 1,2,3,7,8,9 HxCDD 
" HxCDD Total 
'_ D 1,2,3,4,6,7,8 HpCDD 
] D HpCDD Total 
D,2,S,9 OCDD 

C 2,3,7,8 TCDF 
'_ TCDF Total 

1,2,3,7,8 PeCDF 
' 2,3,4,7,8 PeCDF 

PeCDF Total 
] 7 1,2,3,4,7,8 HxCDF. 

1,2,3,6,7,8 HXCDF 
1 1,2,3,7,8,9 HxCDF 

" 2,3,4,6,7,8 HxCDF 
HxCDF Total 

1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
HpCDF Total 

OCDF • 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 
% moisture 

D,8 

1 = 

1 = 

0.1 = 

0.1 = 

0.1 = 

0.01 = 

0.0001 = 

0.1 = 
0.05 = 
0.5 = 

0.1 = 
0.1 = 
0.1 = 
0.1 = 

0.01 = 
0.01 = 

o.oboi = 

. DATE DATA ENTERED AND VERIFIED 

I - DL raised dus to PCDPE Intarference 
B - DL raised du. to .Blank Contaninaticut 
D - Dilution Value , 
c - Conf i n u t Ion Valua 
E - 'Estimated Moat Probabla Concantration 

RRWARTCR; 1 L c s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5- Low I S r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PB s a m p l e . 
8 Warn ing - low r e c o v e r y i n . P E s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PB s a m p l e . 
I I 13 ION RATIO OUTSIDE LIHITS 

due to Znterferonca, Ion r a t i o out . 

TEQ TEF TEQ T t F TEQ 

I s birds birds fish fish 

2.00 I 2 .00 1 2 . 0 0 

3 5 . 0 0 1 3 6 . 0 0 1 3 6 . 0 0 

1 3 . 0 0 0.05 6 . 5 0 OJ 6 5 . 0 0 

5 4 . 0 0 0.01 6 . 4 0 goi 6 . 4 0 

3 4 . 0 0 a i 3 4 . 0 0 ooi 3 . 4 0 

1 4 0 . 0 o.mi 1 4 . 0 0 gmi 1 4 . 0 0 

7 . 5 0 goooi 7 . 5 0 o.omi 7 . 5 0 

0 . 3 8 0 3 . 8 0 go5 0 . 1 9 

0 . 9 0 0 a i 1 . 8 0 0.05 0 . 9 0 

7 . 0 0 1 1 4 . 0 0 OJ 7 . 0 0 

8 . 2 0 a i 8 . 2 0 a i 8 . 2 0 

0 . 3 8 0 a i 0 . 3 8 a i 0 . 3 8 

7 . 6 0 g i 7 . 6 0 g i 7 . 6 0 

2 3 . 0 0 0.01 2 3 . 0 0 ooi 2 3 . 0 0 

1 . 7 0 0 aoi 1 . 7 0 aoi 1 . 7 0 

0 . 3 9 0 aomi 0 . 3 9 oomi 0 . 3 9 

r 

6 . 8 0 gi 6 . 8 0 g i 5 . 8 0 —. 

J 



p c d d / p c d f form 1 

SOLID 

No dilution: 

(CSl) 

(CSS) 

sample w t . = 

.Extract Di luted: 

D i l u t i o n Fac to rs 

Calibration SIds (ug/uL) Equivalent DL in £ 
TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Othars 

0.50 2.5 5 . 0 ; DL(CSl) 1.00 5.0 

200 1000 2000 

. '»H o r L i p i d s = ( ^ ^ £ S £ ) 

; DiL(CSl i . o o 5.0 

amples (ng/kg) Equivalent CL in Samples (ng/kg) 
OCDD/OCDF TCDD/TCDF Olhers (XJDD/OCDF 

10.0 . ! CL (CS5)=. 100 1999 3998 ' 

E x t r a c t Vo l ( 20 ) uL 

10.0. CjL (CS5): 100 1999 3998 

EPA L I H S S a m p l e # 

PROiJECT ND. : 

PROiTECT NAHE: 

DATA REVIEWER: 

SAHPLE T Y P E : 

laQ:a;£g:^i5| BPA Sample I: : 

Soil , S f e y ^ Waste ^JiJg<=SFiBh gaSv^iiJa^^Water 

"B ID t i ^ ^ m ^ 
Lab F i l e : jgp; iCS@tJ! !g!^ 

Extraction Date: ^ ^ ^ ^ j j g f f i ^ 

Analysis ' Date: ^ ^ ^ ^ ^ § § 1 

Other iifejjgaisgajgg.a'l 

tnnTS: n g / k g 

BESIILT 

.1 
2 
3 
4 
5 
5 
7 
8 
9 

10 

11 . 
12 
13 
14 

15 
16 
1 7 
18 
19 
20 
2 1 
22 
23 
24 
25 
27 
28 

29 

30 

nrrraiNATj 

0 . 3 8 

0 . 3 8 

0 . 5 5 

0 . 5 5 
1 . 2 
1 . 3 
1 . 2 
5 . 1 

2 0 
3 8 

3 5 0 . 
0 . 5 8 

• 0 . 9 4 
0 . 3 7 
0 . 3 1 , 
0 . 3 4 
0 . 6 4 
0 . 5 6 
0 . 7 3 . 
0 . 7 2 
0 . 8 7 

2 . 9 
1 . 7 . 
7 . 0 

10 
2 . 1 
2 . 4 

2 . 1 

- 14 

OUAI,!?!™.!; 

UJ 

UJ 

UJ 
XJR 

UJ 
1,8 

2,3,7,8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
1.2.3.6.7.8 HxCDD 
1.2.3.7.8.9 HxCDD 
HxCDD Total 

1,2,3,4,6,7,8 HpCDD 
HpCDD Total 

OCDD 
2,3,7,8 TCDF 
TCDF Total 

1,2,3,7,8 PeCDF 
2,3,4,7,8 PeCDF 
PeCDF Total 

1,2,3,4,7,8 HxCDF 
1.2.3.6.7.8 HxCDF 
1.2.3.7.8.9 HxCDF 
2i3,4,6,7,8 HxCDF 
HxCDF Total 

1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
HpCDF Total 

OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (aviafi from WHO-TEF) 
TEQ (fish from WHO-TEF) 
% moisture 

X 

X 

X 

X 

X 

X 

X 

DATE DATA ENTERED AND V E R I F I E D 

Z - DL r a i s a d due t b PCDPC I n t e r f e r e n c e 

B - DL r a i s e d due t o B l a n k C o n t a m i n a t i o n 

D - D i l u t i o n Va lue 

C - C o n f i r m a t i o n V a l u e 

S - ' E s t i m a t e d Most P r o b a b l a C o n c e n t r a t i o n 

REMARKS: 1 Less than quantitation l imit . 
2 Over instrument calibration range. 
3 TCDF resul t less than CRQL, confirmation not required. 
I Errat ic 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. 
I I IS ION RATIO OUTSIDE LIMITS 

1 = 

1 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

• 0 . 0 1 = 

0 . 0 0 0 1 = 

0 . 1 = 

0 . 0 5 = 
0 . 5 = 

0 . 1 = 
0 . 1 = 
0 . 1 = 
0 . 1 = 

0 . 0 1 = ' 
0 . 0 1 = 

0 . 0 0 0 1 = 

d u a t o I n t a r f a r a n e a , i o n r a t i o o u t . 

TEQ TEF TEQ TEF TEQ 

mannals birds birds fish f ish 

• 0 . 3 8 1 0 . 3 8 1 0 . 3 8 

0 . 5 5 1 0 . 5 5 I 0 . 5 5 

0 . 1 2 OOI 0 . 0 6 OJ 0 . 6 0 

0 . 1 3 0.01 0 . O t aoi 0 . 0 1 

0 . 1 2 • a i 0 . 1 2 6,01 0 . 0 1 

0 . 2 ami 0 . 0 2 ami 0 . 0 2 

0 . 0 4 aomi 0 . 0 4 goooi 0 . 0 4 

0 . 0 5 8 I 0 . 5 8 0.03 0 . 0 3 

0 . 0 1 9 gi 0 . 0 4 go3 0 . 0 2 
0 . 1 6 1 0 . 3 1 gs 0 . 1 6 

0 . 0 5 gi 0 . 0 6 gi 0 . 0 6 
0 . 0 5 ai 0 . 0 6 oil 0 . 0 6 

0 . 0 7 3 ai 0 . 0 7 ai 0 . 0 7 
0 . 0 7 ai 0 . 0 7 ai 0 . 0 7 

0 . 0 3 0.01 0 . 0 3 goi 0 . 0 3 

0 . 0 1 7 0.01 0 . 0 2 0.01 0 . 0 2 

0 . 0 0 1 gomi 0 . 0 0 o.omi 0 . 0 0 



p e d d / p c d f form 1 

SOUD Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent DL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent CL In Samples (ng/kg) 
TCDD/TCDF Olhers OCDD/OCDF 

No dilution: 

( C S l ) S . O : , D L ( C S 1 ) 1 . 0 0 5 . 0 1 0 . 0 CL ( C S 5 ) i 3 9 9 

(CSS) 2000 

Sample wt. = ( g ^ ^ ^ ^ ^ i O ) »« or Lipids = ( ^ 

Extract Diluted: " " 

Dilution Factors ( l^^fn,jgj 

3) Extract Vol ( 20 ) uL 

DiL(CSl 9.98 19.9 99.8 Ĉ L (CSS) 3992 

EPA LIMS Sample *: |:"9,"0a3:^^^ 

PROJECTNO.: -kffiS^S^S^^ 

PROJECT KAHE: 

DATA REVIEWER: 

SAMPLE TYPE: Soil S ^ O E ^ 

^A^*«^^j^y^^^^^|^ Extraction Date: 

" BID t ; ^ ^ ^ ^ 

Lab File: SSi^^J^^i^^ 

'^^^mm&^^^^^^M waste Sg!!^g3gFiah ^ ^ ^ ^ ^ W a t e r 

Analysis Date: ^ ^ ^ ^ ^ ^ ^ S 

Other • gaigg;g^Sjjj^') 

ng/lcg 
RESULT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

- 11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

- 25 

27 

28 

29 

30 

TNTmmi. 

1.8 

89 

28 

510 

130 

760 

380 

4100 

20000 

30000 

140000 

3.6 

57 

17 

'12 

580 

93 

76 

9.0 

55 

3400 

3300 

320 

13000 

20000 

440 

200 

210 

30 

oiuT.-TPTrjis. 

2,3,7,8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1,2,3,6,7,8 HxCDD 

9 1,2,3,7,8,9 HxCDD 

HxCDD Total 

D,2 1,2,3,4,5,7,8 HpCDD 

D HpCDD Total 

D,J.9 OCDD 

C 2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

Pel^F Total 

7 1,2,3,4,7,8 HxCDF 

1,2,3,6,7,8 HxCDF 

E 1,2,3,7,8,9 HxCDF 

9 2,3,4,6,7,8 HxCDF 

HxCDF Total 

D,8 1,2,3,4,6,7,8 HpCD# 

1,2,3,4,7,8,9 HpCDF 

D HpCDF Total 

D,7 OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% moisture '• 

X 

X 

0.1 = 

0.1 = 

0.1 = 

0.01 = 

X 

X 

X 

X 

X 

X 

X 

X. 

X 

X 

0.0001 

0.1 

0.05 

0.5 

0.1 

0.1 

0.1 

0.1 

0.01 

0.01 

0.0001 

DATE DATA ENTERED AND V E R I F I E D 

I - DL r a i a a d ' dua t o PCDPE I n t a r f a r a n e a 

B ~ DL r a i s a d dua t o Blank C o n t a m i n a t i o n 

D - D i l u t i o n V a l u a 

C - C o n f i x n a C i o n Va lua 

E - 'Ea t i j&atad Moat P r o b a b l a C o n c e n t r a t i o n ' 

1 Less than q u a n t i t a t i o n l im i t . 
2 Over instrument ca l i b r a t i on range-
3 TCDF r e s u l t l e s s than CRQL, confirmation not required. 
4 E r r a t i c Ca l ibra t ion response. 
5 Low IS recovery: 
6 High IS i^ecovery:. 
7 Analyte missed in PE sample. 
8 Warning-low recovery in PE sanple. 
9 Action-high recovery in PE sample. 
10 Warning-high recovery iii FE sample. 
11 IS ION RATIO OUTSIDE LIMITS 

du* to Intarfcrenca, ion r a t i o out. 

TEQ TEF TEQ TEF TEQ 

mammals birds birds fish fish 

1 . 8 0 1 1 . 8 0 1 1 . 8 0 

2 8 . 0 0 I 2 8 . 0 0 1 2 8 . 0 0 

1 3 . 0 0 go5 5 . 5 0 g5 6 5 . 0 0 

7 6 . 0 0 goi 7 . 6 0 aoi 7 . 6 0 

3 8 . 0 0 ai 3 8 . 0 0 o.oi 3 . 8 0 

2 0 0 . 0 omi 2 0 . 0 0 gmi 2 0 . 0 0 

1 4 . 0 0 gomi 1 4 . 0 0 gomi 1 4 . 0 0 

0 . 3 5 0 i 3 . 6 0 go3 0 . 1 8 

0 . 8 5 0 ai 1 . 7 0 ao3 0 . 8 5 

6 . 0 0 1 2 . 0 0 oj 6 . 0 0 

9 . 3 0 ai 9 . 3 0 gi 9 . 3 0 

7 . 6 0 gi 7 . 6 0 gi 7 . 6 ' " 

0 . 9 0 0 gi 0 . 9 0 o.i 0 . 9 

5 . 5 0 gi 5 . 5 0 gi 5 . 5 0 

3 3 . 0 0 aoi 3 3 . 0 0 goi 3 3 . 0 0 

3 . 2 0 0 aoi 3 . 2 0 o.oi 3 . 2 0 

2 . 0 0 0 o.omi 2 . 0 0 oomi 2 . 0 0 

n 



pcdd/pcdf fom 1 

Calibration Sids (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent OL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent CL in ̂ Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(CSl) 5 . 0 ; DL(CSl) 6 .39 3 2 . 0 63 .9 CL (CSS)> 2556 

(CSS) 2000 

Sample w t . = { g g s f ^ ^ S ) 

^ r a c t Diluted: 

Dilution Factors ( ̂ f^^'SJJS) 

E x t r a c t Vol ( 20 ) uL 

DiL(CSl 0 .00 0 . 0 0 . 0 CiL (CSS) 0 

EPA LIMS Sample »: t a S g a J g S ^ ^ EPA Sample * ; ^ ^ ^ ^ i ^ ^ 

PROJECT NO. ; . ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

PROJECT NAME: j^^g^^^^gja?^^ 
DATA REVIEWER: 

SAMPLE TYPE; ^a^i^^^^l J^Ss^iJ waste g i ^ g s ^ F i s h g ^ ^ ^ ^ g W a t e r 

LAB ID *;^^^iilg|l 
Lab File: g g c g ^ p , ^ ^ 

J^^^EJ Extraction Date:.^^g^^g 
Analysis ̂Dete; ̂ ^^^^^^^^iS 

Other ^̂ vâ f̂ff-j!̂ ^ 

ng/kg 
RESULT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
•iO 

21 
22 
23 
24 
25 
27 
28 
29 

30 

TNTRBNAT. 

18000 
20000 
7800 
7800 
31000 
240 

33000 
56000 
18000 
19000-
61000 
6100 
31000 
26000 
110 

31000 
30000 

88 
33 

47000 
66000 
46000 
110 

49000 
38000 

NA. 
NA 

NA 
0 

OWII.TFTKR.I -

2,3,7,8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
1.2.3.6.7.8 HxCDD 
1.2.3.7.8.9 HxCDD 
HxCDD Total 

1,2,3,4,6,7,8 HpCDD 
HpCDD Total 

OCDD 
2,3,7,8 TCDF 
TCDF Total 

1,2,3,7,8 PeCDF 
2,3,4,7,8 PeCDF 
PeCDF Total 

1,2,3,4,7,8 HxCDF 
1.2.3.6.7.8 HxCDF 
1.2.3.7.8.9 HxCDF 
2,3,4,6,7,8 HxCDF 
HxCDF Total 

1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
HpCDF Total 

OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 
% moisture 

TEF 
manna la 

DATE DATA ENTERED AND VERIFIED 

I - DL raisad due to PCDPE Intarfarenee 
a ' DL raisad due to Blank Contamination ' 
D - Dilution Value 
C - Confirmation Valua 
B - 'Estimated Host Probable Concentration 

1 Leas t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d . 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : 
6 High I S r e c o v e r y : 
7 A n a l y t e m i s s e d i n PB s a m p l e . 
8 W a r n i n g - l o w r e c o v e r y in . PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PB s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
I I IS lOM RATIO OUTSIDE LIMITS 

1 = : 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

O.OOOI 
0.1 

0.05 
0.5 

0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0 . 0 0 0 1 -

dua to Xatarfarsnca,' ion r a t i o out . 

TEQ TEF TEQ TEF TEQ 

manna la birds birds fish fish 

1 8 0 0 0 . 0 0 1 1 8 0 0 0 . 0 0 i 1 8 0 0 0 . 0 0 

7 8 0 0 . 0 0 1 7 8 0 0 . 0 0 i 7 8 0 0 . 0 0 

3 1 0 0 . 0 0 0.03 1 5 5 0 . 0 0 oJ 1 5 5 0 0 . 0 0 

2 4 . 0 0 goi 2 . 4 0 goi 2 . 4 0 

3 3 0 0 . 0 0 a i 3 3 0 0 . 0 0 goi 3 3 0 . 0 0 

1 8 0 . 0 gmi 1 8 . 0 0 o.mi 1 8 . 0 0 

6 . 1 0 aomi 6 . 1 0 o.omi 6 . 1 0 

6 1 0 . 0 0 0 1 6 1 0 0 . 0 0 ao3 3 0 5 . 0 0 

1 3 0 0 . 0 0 0 a i 2 6 0 0 . 0 b a.tD 1 3 0 0 . 0 0 

5 5 . 0 0 1 1 0 . 0 0 OJ 5 5 . 0 0 

3 0 0 0 . 0 0 a i 3 0 0 0 . 0 0 o.i 3 0 0 0 . 0 0 

8 . BO g i 8 . 8 0 g i 8 . 8 0 

3 . 3 0 0 0.1 3 . 3 0 g i 3 . 3 0 

4 7 0 0 . 0 0 a i 4 7 0 0 . 0 0 a i 4 7 0 0 . 0 0 

4 6 0 . 0 0 0.01 4 6 0 . 0 0 aoi 4 6 0 . 0 0 

1 . 1 0 0 aoi 1 . 1 0 0.01 1 - 1 0 

3 . 8 0 0 gomi 3 . 8 0 o.oroi 3 - 8 0 



p c d d / p c d f form 1 

SOUD Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalant DL in Samples (ng/kg) 
TCDD/TCDF Others 0CD[3/0CDF 

Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

No dUulIon: 

(CSl) 5.0 ,- DL(CSl) 1.00 S.O 10.0 CL (CSS): 100 

(CSS) 

sample w t . = ( E ^ ^ S ) 

Extract Diluted: 

Dilut ion Factors ( ^ ^ ^ p ^ ^ f f i ) 

or Lipids = ( t a g ^ ^ ) Extract Vol ( 20 ) uL 

I DiL(CSi: 0.00 0.0 0.0 CiL (CSS) 0 

EPA LIMS Sample »: |,9j)!'^j^i^^ 

PROJECT NO. : 

EPA Sample t: LAB ID I ; ^ 

PROJBCrr NAME: 

DATA REVIEWER: 

SAHPLE TYPE: gesjj^; '. ifaste S S ^ ^ F i a h i^lJ^^ga^Water _ 

Lab File: S&Mgggi-'gSS^ 
Extraction Date: ^ 5 ^ 

Analysis Date: 1^^^ 

Other ^^^?j?j^3r^'r^^ 

D N I T S : n g / k g 

RESULT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 

2 5 
27 
28 

29 

30 

TNTEBNRT. 

0 . 9 4 
0 . 9 4 
0 . 5 9 
0 . 5 9 

1 . 5 
. 1 . 6 

1 . 5 
1 . 5 
5 . 6 
5 . 6 

43 
0 ' .25 
0 . 2 6 
0 . 3 4 
0 . 2 9 
0 . 3 1 
0 . 5 2 
0 . 3 9 

, 0 . 4 0 
0 . 4 3 
0 . 4 3 
0 . 9 9 

1 .0 
1 .2 
4 . 5 

NA 
NA 

NA 

0 

ni?«T.TrTPP5. 

UJ 

UJ 

UJ 

UJ 

2 , 3 , 7 , 8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
1.2.3.5.7.8 HxCDD 
1.2.3.7.8.9 HxCDD 
HxCDD Total 

1,2,3,4,6,7,8 HpCDD 
HpOJD Total 

OCDD 
2,3,7,8 TCDF 
TCDF Total 

1,2;3, 7,8 PeCDF 
2,3,4,7,8 PeCDF 

PeCDF Total 
1,2,3,4,7,8 HxCDF 
1,2,3,6,7,8 HxCDF 
l,2,3,7,8,9HxCDF 
2,3,4,6,7,8 HxCDF 
HxCDF Total 

1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
HpCDF Total 

OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 
% moisture 

X 

X 

,TEF 

maiBsals 

1. 

, 1 

0.1 
0.1 
0.1 

0.01 

X 

X 

X -
X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 

0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 

DATE DATA ENTERED AND V E R I F I E D 

I - DL r a i s a d dua t o PCDPE I n t a r f e r a n c a 

B - DL r a i s a d , dua t o Blank C o n t a n i i n 4 t i o n 

- D - D i l u t i o n Va lua 

C - C o n f i m i a t i o n V a l u a 

E - ' E a t i m a t a d H o a t P r o b a b l a C o n c a n t r & t i o n ' 

1 Less than quan t i t a t ion l i m i t . 
2 Over instrument ca l ib ra t ion range. 
3 TCDF r e s u l t l e s s them CRQL, confirmation not required. 
4 E r r a t i c Ca l ib ra t ion response. 
5 Low IS recovery: 
6 High IS recovery: 
7 Analyte missed in PE sample. 
B Warning-low recovery in PE sanple . 
9 Action-high recovery in PE samiple. 
10 Warning-high recovery in PE sample. 
11 15 ION RATIO OUTSIDE LIHITS 

dua to Zntorfaranco, ion ratio out. 

TEQ TEF TEQ TEF TEQ 

blnls birds fish fish 

0 . 9 4 1 0 . 9 4 1 0 . 9 4 

0 . 5 9 I 0 . 5 9 1 0 . 5 9 

0 . 1 6 0.05 0 . 0 8 03 0 . 8 0 
I 0 : 1 6 0.01 0 . 0 2 0.01 0 . 0 2 

0 . 1 6 gi 0 . 1 6 got 0 . 0 2 

0 . 1 o.mi 0 . 0 1 gmi 0 . 0 1 

0 . 0 0 aomi 0 . 0 0 aoroi 0 . 0 0 
0 . 0 2 5 1 0 . 2 6 0.05 0 . 0 1 

0 . 0 1 7 gi 0 . 0 3 go5 0 . 0 2 
0 . 1 5 1 0 . 2 9 .05 0 . 1 5 

0 . 0 5 gi 0 . 0 5 ai 0 . 0 5 
0 . 0 4 g i 0 . 0 4 g i 0 . 0^ 

0 . 0 4 0 gi 0 . 0 4 gi 0 . 0 4 
0 . 0 4 gi 0 . 0 4 gi 0 . 0 4 

0 . 0 1 0.01 0 . 0 1 goi 0 . 0 1 
0 . 0 1 0 0.01 0 . 0 1 0.01 0 . 0 1 

0 . 0 0 0 o.omi 0 . 0 0 o.omi 0 . 0 0 

I 

U 

r 

n 



.pcdd/pcdf form 1 

r 

SOLID Calibration SIds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent DL In Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent CL In Samplas (ng/kg) 
TCDD/TCDF Olhers OCDD/OCDF 

No dilution: 

(CSl) 5 .0 1 DL(CS1)= 0 . 0 1 0 . 0 0 . 1 CL (CSS); 

(CSS) 

Sample w t . = ( ^ ^ I . j t S S S S J r a L ) %M o r L i p i d s s ( ^ ^ 

extract Diluted: 

J D i l u t i o n F a c t o r s ( ^ ^ ^ 1 
^ nn-.:..'.-.>;.^JM.-^ 

) Extract Vol ( 20 ) uL 

: DiL(CSl)s 0.00 0.0 0.0 CjL (CSS) 0 

EPA LIMS Sample »: |.9;gaSii^^l 

PROJECT NO.; 

PROJECT NAME: 

DATA REVIEWER: 

SAMPLE TYPE: 

UNITS: ng/L 
RESULT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24-
.25 
.27 
28 

29 

0.0035 . 
0.0035 
0.0060 
0.0060 
0.0068 
0.012 
0.012 
0.039 
0.50 
0.79 
3.8 

0.0038 
0.0038 
0.0088 
0.0071 
0.0078 
0.0035 
0.0044 
0.0055 
0.0058 
0.054 
0.079 
0.011 
0.25 
0.35 
0.025 
0.027 

0.021 

UJ 

UJ 

UJ 

UJ 

2,3,7,8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
E 1,2,3,6,7,8 HXCDD 
1 1,2,3,7,8,9 HxCDD 

HxCDD Total 
1,2,3,4,6,7,8 HpCDD 
HpCDD Total 

OCDD' 
2,3,7,8 TCDF 
TCDF Total -

1,2,3,7,8 PeCDF 
2,3,4,7,8 PeCDF 
- PeCDF Total 
1,2,3,4,7,8 HxCDF 
1.2.3.6.7.8 HxCDF 
1.2.3.7.8.9 HxCDF 
2,3,4,6,7,8 HxCDF 
HxCDF Total 

1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
HpCDF Total 

OCDF 

TEQ ( m a m m a l s f r o m W H O - T E F ) 

TEQ ( a v i a n f r o m W H O - T E F ) 

TEQ ( f i s h f r o m W H O - T E F ) 

X 

X 

TE7 

mammala 

0 . 1 = 

a .x = 
0 . 1 = 

0 . 0 1 = 

0 . 0 0 0 1 = 

0 . 1 = 

0 . 0 5 = 

0 . 5 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

0 , 1 = 

0 . 0 1 = 

0 . 0 1 = 

0 . 0 0 0 1 = 

DATE DATA ENTERED AND VERIFIED 

I - DL raiswi dua to PCDPE I n t . r f . r . n c a 
B - DL raised dua to Blank Contajnination 
D - Dilution Value 
C - Confirmation Value 
E - 'Estimated Host Probable Concentration-

1 L e s s t h a n i j u a n t i t a t i o n l i m i t ' . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
1 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S r e c o v e r y : 
6 High IS r e c o v e r y ; 
7 A n a l y t e m i s s e d i n PB sample . 
S Warning-low recovery in PE sample. 
9 A c t i o n - h i g h r e c o v e r y i n PB s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
i l IS ION RATIO OUTSIDE LIMITS 

due to luterfarence, ion r a t i o out . 

TEQ TEF TEQ TEF TEQ 

birds birds fish ftsh 

0.00 1 0.00 1 0 .00 

0 . 0 0 . 0 I 0 . 0 1 

0 . 0 0 0.03 0 . 0 0 g5 0 . 0 0 

0 . 0 goi 0 . 0 0 0 0.01 0 . 0 0 

0 . 0 gi 0 . 0 0 goi 0 . 0 0 

0 . 0 gmi 0 . 0 0 gmi 0 . 0 0 

0 . 0 0 0 3 8 ttomi 0 • 0 0 gomi 0 . 0 0 

0 . 0 0 0 I 0 . 0 0 0.03 0 . 0 0 

0 . 0 0 0 a i 0 . 0 0 1 ao3 0 . 0 0 

0 . 0 0 1 0 . 0 1 g j 0 . 0 

0.00 gi 0 .00 gi 0 .00 
0.00 gi 0.000 gj 0 .00 
0 . 0 0 gi 0 . 0 0 1 gi 0 . 0 0 

0 . 0 0 a i • 0 . 0 0 g i 0 . 0 0 

0 . 0 aoi 0 . 0 0 1 aoi 0 . 0 0 

0 . 0 0 0.01 0 . 0 0 0 1 goi 0 . 0 0 

0 . 0 0 0 o.omi 0 . 0 0 0 0 4 gomi 0 . 0 0 



p c d d / p c d f f o m 1 

SOLID 

NO dilution: 

(CSl) 

(CSS) 

Sample v t . = 

Extract DHuted: 

D i l u t i o n Fac to rs 

Calibration Stds ( 
TCDD/TCDF Others 

0.50 2.S 

200 

( ^ ^ ^ ^ ^ 

( ^ ^ 3 ^ S S ^ 

1000 

mL) 

) 

ug/uL) Equivalent DL In Samples (ng/kg) 
OCDD/OCDF TCDD/TCDF Others OCDD/OCDF 

5.0 .; DL(CS1)= 0.01 0.0 0 . 1 i 

2000 

%H or L i p i d s = ( S ; i ^ S ) 

; DiL(CSl)= 0.00 0.0 

E x t r a c t V o l 

0.0 

Equivalent CL In Samples (ng/kg) 
TCDDn-CDF Others 0CDD«3CDF 

CL (CSS): , 1 20 

( 20 ) uL 

CiL (CSS) 0 0 

40 

0 

EPA LIMS 

PROJECrr N O . ; 

P R O J E C T NAME:. 

DATA REVIEWER: 

SAHPLE T Y P E ; Fish 

LAB ID f: 

Lab F i l e : ^ ^ ^ ^ ^ | 

Extraction Date:^ 

^ ^ H A n a l y s i s D » t e = ^ ^ ^ ^ ^ 

O t h e r ^mfeSSgff 'MSiai 

n g / L 
RBSilLT 

1 
2 
3 
4 
5 
6 . 
7 
8 
9 

10 
1 1 
12 

• 13 
1 4 
1 5 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
2 5 
27 
2 8 

29 

0.0058 
0.0058 
0 .0071 
0 .0071 
0.0060 

0.023 
0.026 

0.12 
, 1.2 

1 .9 
8 . 8 

0.0049 
0.0049 
0.0073 
0.0057 

0.023 -
0.0059 
0.0052 
0.0065 
0.0068 

0.13 
0.19 

0.012 
0 .49 
0.72 

0.040 
0.034 
0.026 

UJ 

UJ 

UJ 

2,3,7,8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD . 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
E 1,2,3,5,7,8 HxCDD 
E 1,2,3,7,8,9 HxCDD 

HxCDD Total 
1,2,3,4,5,7,8 HpCDD 
HpCTDD Total 

OCDD 
2,3,7,8 TCDF 
TCDF Total 

1,2,3,7,8 PeCDF 
2,3,4,7,8 PeCDF 
PelZDF Total 

1,2,3,4,7,8 HxCDF 
1.2.3.6.7.8 HxCDF 
1.2.3.7.8.9 HxCDF 
2,3,4,6,7,8 HxCDF 
HxCDF Total 

1,2,3,4,6,7,8 HpCDF 
E 1,2,3,4,7,8,9 HpCDF 

HpCDF Total 
OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 

DATE DATA ENTERED AND V E R I F I E D 

I . DL r a i s e d due . t o PCDPE I n t e r f e r e n c e 

B - DL r a i s a d due t o B l a n k C o n t a m i n a t i o n 

D - D i l u t i o n Va lue 

C - Conf ixmat icm Va lue 

. E - ' E s t i m a t e d Hos t F r o b s b l e C o n c e n t r a t i o n 

.L. Less t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d . 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
8 W a r n i n g - l o w r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n FE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
I I IS ION RATIO 'OUTSIDE' LIHITS 

d u a t o I n t e r f e r e n c e , i o n r a t i o o u t . 

TEF TEQ TEF TEQ 

birds birds fish fish 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1 

1 

0 .1 
0 . 1 
0 .1 

0 .01 

• 0.0001 
0 .1 

0.05 
0 .5 

0 .1 
0 . 1 
0 . 1 

0 .1 

0 .01 
0 .01 

0.0001 

= 

= 

= 
= 

5= 

= 
=t 

: 

0.01 

0.0' 

0.00 
0 . 0 
0 . 0 

0 . 0 

0.00088 
0.000 

0.000 
0.00 

0.00 
0.00 
0.00 
0.00 

0 . 0 

0.00 

0.000 

' -
1 _ 

0.03 

0.01 

g i _ 

o .mi_ 

gomi 

i _ 

a i 

i _ 

g i 

a i 

a I 

a i _ ^ 

0.01 

0.01 _ 

aomi 

0.01 

0.01 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.01 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

I _ 

g 5 

goi 

g o i _ 

0.001_ 

o.omi 

ao5_ 

go3 

a j _ 

g i 

a t 

a i 

g i _ 

aoi 

g o i _ 

gomi_ 

0 .01 

0 .01 

0.00 
0 .00 , 
0 .00 

0.00 

0.00 
0 .00 

0 .00 
0.00 

0.00 

o.r 
OIL 
0.00 

0.00 
0.00 

0.00 

-' 

— 

• — 

L 

p-, 



pcdd/pcdf f o n 1 

S O U D 

No dilution: 

( C S l ) 

. , (CSS) 

S a m p l e w t . = 

Extract Diluted: 

D i l u t i o n F a c t o r s 

Calibration Stds (ug/uL) Equivalent DL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF 

0.50 2.S S.O ; DL(CSl)s 0 .01 0.0 0 .1 : 

200 1000 

' ^ " 

2000 

%M or L i p i d a s ( ̂ ^ ^ ^ ) E x t r a c t V o l 

; DiL(CSl)= 0.00 0.0 0.0 

Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Olhers OCDD/OCDF 

C l (CSS) : 1 19 39 

( 20 ) UL 

C^L (CSS) 0 0 0 

BPA Sample t - . W ^ S ^ ^ ^ ^ ' ' EPA LIHS Sample <: |:9ff9C^>g^| 
PROJECT NO. : p^^g^^^^jgg 
PROJECT NAME: i^^^JS^p^jr^t^^^P^^pi^^j^^ 
DATA' REVIEWER: W ^ ^ ^ M ^ ^ ^ ^ ^ ^ ^ ^ " ^ ^ 
SAMPLE TYPE: Soil Waste Fish 

LAB ID 1:^ 

Extraction Date:^ 
Analysis Date 
Z 

UNITS: ng/L 
HSStlLI 

- 1 
2 

3 
4 

5 
6 
7 

8 
9 

10 

1 1 

12 
13 

14 

15 
16 

17 

1 8 

19 

20 
2 1 

22 

23 
24 

25 
27 
28 

29 

0.0081 
0 .0081 
0.0074 

0.034 
0 .041 

0.30 
0.12 

1 . 1 
7 . 1 

1 1 
48 

0.0073 
0.013 

0.0083 
0.0053 

0.18 
0.034 
0.040 
0.013 
0.030 

1 . 0 

1 . 1 

0.094 
3 . 2 

4 . 4 
0.17 

0 .083 
0.080 

REMARKS; 

UJ 

UJ 

UJ 

2,3,7,8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
1.2.3.6.7.8 HxCDD 
1.2.3.7.8.9 HxCDD 

HxCDD Total 
1,2,3,4,5,7,8 HpCDD 

HJiCDD Total 
OCDD 
2,3,7,8 TCDF 

TCDF Total 
1,2,3,7,8 PeCUJF 
2,3,4,7,8 PeCDF 

PeCDF Total 
1,2,3,4,7,8 HxCDF 
1.2.3.5.7.8 HxCDF 
1.2.3.7.8.9 HxCDF 
2,3,4,6,7,8 HxCDF 

HxCDF Total 
1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 

HpCDF Total 
OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 

X 

X 

X 

X 

DATE DATA ENTERED AND VERIFIED 

I - DL raised due to PCDPE In t . r fa rance 
B - DL raisad dua to Blank Contamination 
D - Dilution Valua 
C - Confirmation Value 
E - 'Estimated Most Probabla Concantration 

1 Less than quan t i t a t ion l i m i t . 
2 Over instrument ca l ib ra t ion range. 
3 TCDF r e s u l t l e s s than CRQL. confirmation not required. 
I E r r a t i c Cal ibra t ion 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. 
I I IS ION RATIO OUTSIDE LIMITS 

TBF 
mannala. 

0 .1 = 
0.1 = 
0.1 = 

0.01 = 

q.oooi = 
0 .1 =: 

0.05 = 
0.5 = 

0.1 = 
0.1 = 
0.1 = 
0.1 = 

0.01 = 
0.01 = 

0.0001 = 

dua to Intarfaranea, Ion r a t i o out . 

TEQ T^F TEQ TEF TEQ 

mannals birds birds fish fish 

0.01 1 0 . 0 1 - 1 0 .01 

0 . 0 I O.Dl 1 0 . 0 1 

0 . 0 0 

0 . 0 

0 . 0 

0.03_ 

aoi_ 

a I 

0.00 05 0.02 
0.00 
0 .01 

aoi_ 

goi 

0 . 1 

0 . 0 0 4 8 

0.001 

0 . 0 0 0 

0 . 0 0 

aomi_ 

1 

a i_ 

i 

0 . 00 o.omi 

003 0.01 

0.00 
0 .01 

ao5_ 

g5 

0 . 0 0 

0 . 0 0 
g i _ 

g i _ 

0 . 0 0 gi 

gi 

0 . 0 0 

0 . 0 0 
gi_ 

g i 

00 ai 
0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 1 gmi 0 . 0 1 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 g i 0 . 0 0 

0 . 0 0.01 0 . 0 1 goi 0 . 0 1 

0 . 0 0 0.01 0 . 0 0 goi 0 . 0 0 

0 . 0 0 0 o.omi 0 . 0 0 o.omi 0 . 0 0 



pcdd/pcdf form 1 

SOLID 
Calibration Stds (ug/uL) 

TCDD/TCDF Olhers OCDO/OCDF 
Equivalent DL In Samples (ng/kg) 

TCDD/TCDF Olhers OCDD/OCDF 
Equivalent CL In Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(CSl) S.O ; DL(CSl)m 0 . 0 1 0.0 0 . 1 CL (CSS)> 

(CSS) 2000 

Sample w t . s ( s ^ g S J I ^ ^ j a " > L ) 

Extract Diluted : 

D i l u t i o n F a c t o r s ( g ^ ^ ^ p ) 

»M o r L i p i d s = t ^ ^ ^ ^ ) E x t r a c t Vo l ( 20 ) uL 

: ,OiL(CSl)a 0 .00 0 . 0 0 .0 CiL (CSS) o 

EPA LIMS Sample * 

PROJECT NO.: 

PROiJECT NAME: 

DATA REVIEWER: 

SAHPLE TYPE: 

\ & i 3 % W i M \ EPA Sample « . „ 
fc • • M l a a • ! , - j ^ g ^ _ ^ ^ ^ - ^ „ . j ^ j ^ , . ^ . ^ . — ^ ^ . - - - ^ ^ ^ 

S o i l 

JSgaag^^ga^ lSi ' fe^^f lS:^ 

^ ^ ^ ^ a a W i - s ^ ^ ^ ^ 
Waste 

LAB ID » : 

Lab F i l e : 

Extraction Date: 

Analyaia Date; 

X O t h e r 

asiOjig 

tJNITS: n g / L 
RESULT 

1 

2 

3 

4 

5 

5 

7 

' 8 

9 

10 

1 1 

12 

13 

14 

15 

16 

17 

18 

19 

, 20 

2 1 

22 

23 

24 

25 

27 

28 

29 

-raXERNBI, 

0 . 0 0 7 1 

0 . 0 0 7 1 

0 . 0 0 5 2 

0 . 0 0 5 2 

0 . 0 0 7 5 

0 . 0 0 7 5 

0 . 0 0 7 4 

0 . 0 0 7 6 

0 . 1 4 

0 . 2 0 

1 . 3 

0 . 0 0 5 9 

0 . 0 0 5 9 

0 . 0 0 4 3 

0 . 0 0 3 3 

0 . 0 0 3 7 

0 . 0 0 3 3 

0 . 0 0 3 1 

0 . 0 0 3 8 

0 . 0 0 3 7 

0 . 0 0 3 4 

0 . 0 1 9 

0 . 0 0 4 9 

0 . 0 2 0 

0 . 1 3 

0 . 0 2 0 -

0 . 0 2 5 

0 . 0 2 0 

™T»T,TPTCPQ. 

WRMAHK.q: 

UJ 

UJ 

UJ 

2 , 3 , 7 , 8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1.2.3.5.7.8 HxCDD 

1.2.3.7.8.9 HxCDD 

HxCDD Total 

1,2,3,4,5,7,8 HpCDD 

HpCDD Total 

OCDD 

2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

PeCDF Total 

1,2,3,4,7,8 HxCDF 

1.2.3.6.7.8 HxCDF 

1.2.3.7.8.9 HxCDF 

2,3,4,6,7,8 HxCDF 

HxCDF Total 

1.2.3.4.6.7.8 HpCDF 

1.2.3.4.7.8.9 HpCDF 

HpCDF Total 

OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

X 

X 

X 

DATE DATA ENTERED AND VERIFIED 

I - DL raised due to FCDFE Interfarance 
B - DL rai .w3 du . to Blank Contamination 
D .. Dilution Value 
c - Confirmation Value 
£ - 'Eatimated Host Probable Concentration 

1 Leiss t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e a s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
8 W a r n i n g - l o w r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . ' 
II IS ION RATIO OUTSIDE LIMITS 

TEF 

maimalfl 

1 = 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 

0 . 1 

0 . 0 5 

0 . 5 

0 . 1 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

0 . 0 1 

0 . 0 0 0 1 

dua to Intarfaranea, ion ratio oute 

TEQ TEF TEQ TEF TEQ 

masnala birds birds . fish fish 

0 . 0 1 1 0 . 0 1 , 1 O.OI 

0.0 0 . 0 1 I 0 . 0 1 

0 . 0 0 aos_ 

aoi_ 

0 . 0 a i 

0.0 

0 . 0 0 OJ 0 . 0 0 

aoi_ 

0.01 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 . o.mi 0 . 0 0 o.mi 0 . 0 0 

0 . 0 0 0 1 3 o.omi 0 . 0 0 gomi 0 . 0 0 

0 . 0 0 1 1 0 . 0 1 go3 0 . 0 0 

0.00 

0.00 

0 .00 

0 .00 

0 .0 

0 . 0 0 0 o.i_ 0 . 0 0 

I 0.00 

go3 

OJ 

gi 0 . 0 0 

gi 0 . 0 0 

0 . 0 0 gi • 0 . 0 0 

0.00 

0 .00 

0 .00 

0 .00 a i _ 

a i _ 

a i 

a t 0 . 0 0 

O.Of 

O . O i 

0 . 0 0 aoi 0 . 0 0 

0 . 0 0 0.01 0 . 0 0 aoi 0 . 0 0 

0 . 0 0 0 o.omi 0 . 0 0 aomi 0 . 0 0 



pcdd/pcdf form 1 

SOLID 
Calibration Stds (ug/uL) 

TCDD/TCDF Olhers OCDD/OCDF 
Equivalent DL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Others OCDO/OCDF 
No dilution: 

(CSl) 0.50 5 .0 ; DL(CSl ) s 3 . 2 3 1 6 . 1 - CL (CSS): 1290 

Sample w t . s ( ^ ^ ^ ^ i ^ ^ - ^ ^ g ) 

Extract IDIuted: 

Dilution Factors ( S § i ^ ^ & K ) 

%M or'Lipids = (î ffii«0»ft') Extract Vol ( 20 ) uL 

; DiL(CSl)s 3.23 16.1 32.3 CjL. (CSS) 1290 

EPA LIMS Sample * : | 3 i i . a 5 : 9 J 4 ^ ^ 

PRO.TECT NO. : 

PROJECT NAME; jgipyip'p'^^^^ja^^^^^^^^^ 

DATA REVIEWER: ' 

SAMPLE TYPE: Soil 

LAB ID » ; ^ ^ ^ ^ ^ 

Lab File:ffiMl 

^^^^^^^^^^^^S 
w a s t e I ^ S ^ j g a F i s h B S a ^ E g ^ l g g W a ' t i F 

^ g S g 

i B a ? s 5 i a : a ^ E x t r a c t i o n D a t e : ^ ^ ^ ^ ^ ^ 

. A n a l y s i s D a t e ; ^ ^ ^ ^ ^ ^ ^ ^ J § 

O t h e r { j ^ S ^ i i g ^ ^ - S l j 

UNITS: n g / k g 
REStn,T 

1 
2 

3 

, 4 
,5 

6 

- 7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

27 

28 

29 

2.1 

41 

32 

170 

60 

330 

110 

12 OO 

3800 

6200 

23000 

3.3 

56 
17 

14 

600 

61 

39 

4.7 

31 

1400 

840 

72 

3300 

3900 

156 

100 

106 

nilM.T1l-lT1>Q. 

Rmranyg. 

1 2 , 3 , 7 , 8 TCDD 

TCDD Total 
1,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HXCDD 
1,2,3,6,7,8 HxCDD 
li2,3,7,8,9 HxCDD 
HxCDD Total 

1,2,3,4,6,7,8 HpCDD 
HpCDD Total 

2 OCDD 
C 2,3,7,8 TCDF 

TCDF Total 
1,2,3,7,8 PeCDF 

1 2,3,4,7,8 PeCDF 
PeCDF Total 

I 1,2,3,4,7,8 HxCDF 
1,2,3,6,7,8 HxCDF 

1 1,2,3,7,8,9 HxCDF 
2,3,4,6,7,8 HxCDF 
HxCDF Total 

1.2.3.4.6.7.8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
HpCDF Total 

OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 

- t Lipids 

X 

X 

X 

DATE DATA ENTERED AMD VERIFIED 

I - DL raised due to PCDPE Interference 
B - DL raised dua to Blank Contamination 
D - Dilut ion Value 
C - confimatLon Value 

- E - 'Eatimated Host Probable concantration 
1 Less t h a n i j u a n t i t a t i o n l i m i t . 
2 o v e r i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCtlF r e s u l t l e s s t:han CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S r e c o v e r y : 
6 High I S r e c o v e i y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
a W a m i n g - l o w r e c o v e r y i n PB s e m p i e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
I I IS ION RATIO OUTSIDE LIHITS 

TEF 
maimala 

1 = 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 

0.1 

0.05 

0.5 

0.1 

0.1 

0.1 

0.1 

:o.oi 
. 0.01 

0 . 0 0 0 1 

due to Intarfaranea, ion r a t i o ou t . 

TEQ TEF TEQ TEF TEQ 

maimals birds birds flsli fish 

2 . 1 0 • 1 2 . 1 0 1 ' 2 . 1 0 

3 2 . 0 1 3 2 . 0 0 1 3 2 . 0 0 

6 . 0 0 ao3 3 . 0 0 o j 3 0 . 0 0 

3 3 . 0 0.01 3 . 3 0 aoi 3 . 3 0 

1 1 . 0 a i 1 1 . 0 0 0.01 1 . 1 0 

3 8 . 0 ami 3 . 8 0 . ami 3 . 8 0 

2 . 3 oomi 2 . 3 0 oomi 2 . 3 0 

0 . 3 3 0 1 3 . 3 0 0.0S 0 . 1 7 

0 . 8 5 0 gi 1 . 7 0 o.a5 0 . 8 5 

7 . 0 0 I 1 4 . 0 0 g 3 ' 7 . 0 0 

6 . 1 0 a i 6 . 1 0 g i 5 . 1 0 

3 . 9 0 a i 3 . 9 0 gi 3 . 9 0 

0 . 4 7 gi 0 . 4 7 a i 0 . 4 7 

3 . 1 0 gi 3 . 1 0 gi 3 . 1 0 

8 . 4 goi 8 . 4 0 0.01 8 . 4 0 

0 . 7 2 0.01 0 . 7 2 goi 0 . 7 2 

0 . 3 9 0 o.omi 0 . 3 9 gomi 0 . 3 9 



pcdd/pcdf form 1 

No dilution: 

(CSl) 

SOUD Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDO/OCDF 

Equivalent DL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

5 .0 : 0 L ( C S l ) s 1.96 9 . 8 1 9 . 6 CL (CSS): 

(CSS) 

Sample w t . a ( ^ a j f g ^ ^ ^ ^ ^ ^ g ) 

Extract Diluted: 

D i l u t i o n F a c t o r s ( 

»M o r L i p i d s s ( t i a S s p i ) E x t r a c t Vol ( 20 ) uL 
', •Si.'^,s?.iti^ 

DiL(CSl)s 1.96 9.8 19.6 CjL (CSS) 781 

EPA LIHS Sample I: [̂ QjS'S'Ŝ  

PROJECT NO. : 

PROJECT NAME: . • ^ t ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ t J ^ S ^ ^ ^ ^ ^ ^ ^ ^ ^ 
r^r.A^:in^^:r=Ji;-a.-i^^ii^iirsi-iSi:jz»^-v:!sr,!SF^ssr.'̂ ;3xs^^ DATA REVIEWER: 

SAHPLE TYPE: Soil 
^^^Tg'^^^i 

FSFish SWater 

" B ID » : ^ ^ g g g & 7 ^ 4 i 

Lab File: 

Extraction Date: i 

Analysis Date: pJj^^j3@S^^:$^ 

Other SS^'j^BeSgigJi 

ng/]cg 
nsstiLi 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27, 
28 

29 

TKTERNAT. 

0.26 
0.26 
3.7 
14 
12 
58 
19 

250 
1400 
2200 
11000 
1.2 
1.2 
1.9 
1.2 
56 
16 
6.9 

0.61 
3.5 
550 
310 
27 

120O 
1700 
3S 
18 
20 

UJ 

E 2,3,7,8 TCDD 

TCDD Total 

B 1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1.2.3.6.7.8 HxCDD 

1.2.3.7.8.9 HxCDD 

HxCDD'Total 

1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

2 OCDD 

C 2,3,7,8 TCDF 

TCDF Total 

B 1,2,3,7,8 PeCDF 

1 2,3,4,7,8 PeCDF 

, PeCDF Total 

I 1,2,3,4,7,8 HxCDF 

1 1,2,3,6,7,8 HxCDF 

1 1,2,3,7,8,9 HxCDF 

B 2,3,4,6,7,8 HxCDF 

. HxCDF Total 

1.2.3.4.5.7.8 HpCDF 

1.2.3.4.7.8.9 HpCDF 

HpCDF Total 

OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% Lipids 

X 

X 

X 

DATE DATA ENTERED AND VERIFIED 

TEP 

namoa la 

1 = 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 
0.1 

0.05 
0.5 

0.1 
0.1 
0.1 

, 0.1 

6.01 
0.01 

0 . 0 0 0 1 

I - DL raised due to PCDPE Interference 
B - DL raised due to Blank Contamination 
D - Dilution Value / 
C - Confirmation Valua 
B - 'Estimated Most Probabls Concentrat ion ' , dua to Intarference, ion r a t i o out . 

1 Less t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, conJEirmat ion n o t r e q u i r e d . 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . . 
5 Low IS r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE sample-. 
8 Warn ing- low r e c o v e r y i n FE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PB s a m p l e . 
I I IS . ION RATIO OUTSIDE LIHITS 

TEF TEQ TEF TEQ 

birds birds fish fish 

0 . 2 5 I 0 . 2 6 I 0 . 2 6 

3 . 7 3 . 7 0 . 1 3 . 7 0 

1 . 2 0 0.03 0 . 6 0 05 5 . 0 0 

5 . 8 aoi 0 . 5 8 goi 0 . 5 8 

1 . 9 a i 1 . 9 0 aoi 0 . 1 9 

1 4 . 0 o.mi 1 . 4 0 ami 1 . 4 0 

1 . 1 o.omi 1 . 1 0 aoroi 1 - 1 0 

0 . 1 2 0 1 1 . 2 0 o:o5 0 . 0 6 

0 . 0 9 5 0 . 1 9 0.05 0 . 1 0 

0.50 1 1 . 2 0 a5 0 . 5 0 

1 . 5 0 

0 . 5 9 

0 . 0 6 

0 . 3 5 

a i 1 . 6 0 a i 1 . 6 0 

a i 0 . 6 9 a i 0 . 6 9 

gi 0 . 0 6 a i O . O f 

a i 0 . 3 5 0.1 0 . 3 5 

3 . 1 0.01 3 . 1 0 0.01 3 . 1 0 

0 . 2 7 0.01 0 . 2 7 0.01 0 . 2 7 

0 . 1 7 0 o.omi 0 . 1 7 gomi 0 • 1 7 

n 
n 



p c d d / p c d f C o m 1 

SOUD 

No dilution: 

(CSl) 

(CSS) 

. Sample w t . s 

Extract Diluted: 

D i l u t i o n Factors 

Calibration Stds (ug/uL) Equivalent DL in Sampjas (ngAg) 
TCDD/TCDF Others OCDD/OCDF TCDD/TCDF ahers OCDD/OCDF 

O.SO 2.S 5 . 0 ; DL(CSl)s 3 .91 19.6 3 9 . 1 

200 1000 

' ^ . " 

2000 

%M or L i p i d s s 1 g g ^ T l f l j ) E x t r a c t V o l 

; bjL(CSl) = 1 9 . 5 7 97.8 195.7 

Equivalent CL in Samples (ng/kg) 
TCDDn-CDF Others OCDDraCDF 

CL (CSS): 1565 7827 15653 

( 20 ) UL 

CjL (CSS) 7827 ' 39133 78266 

PROJECT N O . : 

PROJECT NAME: 

DATA REVIEWER 

SAMPLE T Y P E : 

Lab F i l e : @ ; 

^ ^ ^ ^ ^ ^ ^ , E x t r a c t i o n D a t e : 

S o i l fegagigg Waate - B i . g ^ g ^ g i 3 h a ^ g ^ a s g - j l g ^ w a t e r 

A n a l y s i s D a t e : ^ ^ ^ ^ 

; O t h e r j g j ^ i ^ g j g ^ i j ^ 

QNITS: n g / k g 
RESULT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

1 1 
12 
13 
14 
15 
16 
17 
18 

. 19 
20 
2 1 
22 
23 
24 
25 

. 27 
28 

29 

TWI'WBNM. 

5 . 4 
79 

100 
380 
180 

1200 
390 

3400 
14000 
2 2 0 0 0 
87000 

1 1 
130 

52 
38 

' 1 3 0 0 
320 
140 

13 
90 

5700 
4800 

440 
19000 
20000 

560 
3 5 0 

370 

™iM.-rrri>»K. 

2 , 3 , 7 , 8 TCDD 
- J D TCDD T o t a l 

' 1 , 2 , 3 , 7 , 8 PeCDD 
J D PeCDD T o t a l 

1 , 2 , 3 , 4 , 7 , 8 HxCDD 

1 , 2 , 3 , 6 , 7 , 8 HXCDD 
1 , 2 , 3 , 7 , 8 , 9 HxCDD. 

J HxCDD T o t a l 
D 1 , 2 , 3 , 4 , 6 , 7 , 8 ' H p C D D 

J D HpCDD Tpta .1 
• D OCDD 

. U E 2 , 3 , 7 , 8 TCDF 
J D TCDF T o t a l 

- 1 , 2 , 3 , 7 , 8 PeCDF 
J 2 , 3 , 4 , 7 , 8 PetnJF 

.' J D PeCDF T o t a l 
U I , 1 , 2 , 3 , 4 , 7 , 8 . H x C D F 

. 1 , 2 , 3 , 6 , 7 , 8 HxCDF 
J . 1 1 , 2 , 3 , 7 , 8 , 9 HxCDF 

2 , 3 , 4 , 5 , 7 , 8 HxCDF 
J D HxCDF. T o t a l 

1 , 2 , 3 , 4 , 6 , 7 , 8 HpCDF 
1 , 2 ; 3 , 4 , 7 , 8 , 9 HpCDF 

J D HpCDF T o t a l 
D OCDF 

J TEQ (mammals f r o m WHO-TEF) 
J TEQ ( a v i a n f rom WHO-TEF) 

J TEQ ( f i s h f rom WHO-TEF) 

% L i p i d s 

DATE DATA ENTERED AND V E R I F I E D 

I ~ DL r a i s e d due t o PCDPE I n t a r f a r e n e e 

B - DL r a i s e d due t o Blank C o n t a m i n a t i o n 

D - D i l u t i o n Value 

c - C o n f i r m a t i o n Va lue 

E - ' E s t i m a t e d H o s t P r o b a b l e C o n c e n t r a t i o n 

1 Less t h a n . q u a n t i t a t i o n l i m i t • 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d . 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S . r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s e n i l e ; 
8 W a r n i n g - l o w r e c o v e r y i n PB s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n ,PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
I I I S ION RATIO OUTSIDE LIMITS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

T E F 

mammals 

1 = 

0 . 1 = 
0 . 1 = 
0 . 1 = 

0 . 0 1 = 

0 . 0 0 0 1 = 
0 . 1 = 

0 . 0 5 = 
0 . 5 = 

0 . 1 = 
0 . 1 = 
0 . 1 = 
0 . 1 = 

0 . 0 1 = 
0 . 0 1 = 

0 . 0 0 0 1 = 

due to Interference, ion ratio out. 

TEQ TEF TEQ 
birds birds 

5 . 4 0 , 1 5 . 

TEF TEQ 
fish fish 

40 I 5 , 40 

1 0 0 . 0 1 1 0 0 . 0 0 1 100:00 

1 8 . 0 0 9 . 0 0 
1 2 0 . 0 

39 .0 

0.05^ 

aoi 

0.1 3 9 . 0 0 
1 2 . 0 0 

05 

goi 

goi 3 

9 0 . 0 0 
1 2 . 0 0 

.90 

1 4 0 . 0 aooi 1 4 . 0 0 ami 1 4 . 0 0 

8 . 7 0.0001 

. 1 0 0 i' 
8 .70 aomi_ 

1 1 . 0 0 0.05 

2 . 5 0 0 g i 

1 9 . 0 0 
5 .20 

I 38 .00 
go5_ 

OJ 

8.70 
0 .55 

2 . 6 0 
1 9 . 0 0 

32.00 
1 4 . 0 0 

1 . 3 0 

gi 

0.1 

a i 
0 0 gi 

3 2 . 0 0 0.1 32 .00 
1 4 . 0 0 

1 . 3 0 
9 . 0 0 

48 .0 
4 .40 

g o i . 

0.01 

48 .00 
4 .40 

g i 

COI 

aoi 

1 4 . 0 0 
1 . 3 0 
9 . 0 0 

48 .00 
4 .40 

.2 .000 o.omi 2 .00 gomi 2 .00 



pcdd/pcdf f oxa 1. 

SOLID 
Calibration Stds (ug/uL) 

TCDD/TCDF Others OCDD/OCDF 
Equivalant DL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Others OCDDTOCDF 
No dilution: 

• (CSl) 5.0 ; DL(CS1) = 1.93 CL (CS5)< 3851 

(CSS) 

Sample w t . 

Extract Di luted: 
( m 

Dilution Factors ( ^j^SlsiiJig) 

»M or Lipida = (is^^pS) Extract Vol ( 20 ) uL 

; DiL(CSl)= 1.93 9.6 19.3 CjL (CS5) 770 3851 

EPA LIHS Sample »: |>l.&5afe'^P| 

PROJECT NO. ; ^ 

PROJECT NAHE: 

DATA REVIEWER; 

SAHPLE TYPE: Soil 
i^iggfeg^ng,.̂  ^ 

IS^MM Waste fegg-Ji^Fish SMaj3 iSS^Wate r 

LAB ID I:^ 

• . Lab File: ̂ drS^So^liloa^ 

Extraction Date: ^ ^ ^ ^ ^ ^ ^ ^ W M 

Analysis Date; ^ ^ ^ ^ ^ ^ § 

- Other • Si;.^^=gj:jsjteaSJ 

OMITS: ng/kg 
BZSUE.T 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 

-mrPBmr. 

0.44 
0.44 
8.5 
13 
18 

110 
35 

320 
1500 
2400 

IOOOO 
1.5 
3.7 
5.2 
3.9 
88 
25 
14 
1.2 
10 

590 
450 
42 

1600 
2100 

54 
33 
34 

ninil.TPTEB.q. 

2,3,7,8 TCDD 

. TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1.2.3.6.7.8 HxCDD 

1.2.3.7.8.9 HxCDD 

HxCDD Total 

1,2,3,4,6,7,8 HpCDD 

HpCDD Totai 

OCDD 

2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

PeCDF Total 

1,2,3,4,7,8 HxCDF 

1.2.3.5.7.8 HxCDF 

1.2.3.7.8.9 HxCDF 

2,3,4,6,7,8 HxCDF 

- HxCDF Total 

1.2.3.4.6.7.8 HpCDF 

1.2.3.4.7.8.9 HpCDF 

HpCDF Total 

OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEP) 

TEQ (fish from WHO-TEF) 

%Lipids H 

X 

X 

X 

1 = 

1 = 

0.1 = 

0.1 = 
0,1 = 

0.01 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 
0.1 

0.05 
0.5 

0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.0001 

DATE DATA ENTERED AND VERIFIED 

I - DL rai,aad dua t s PCDPE Intarfaranea 
B - DL raiaad dua to Blank Contanlnation 
D - Dilution Valua 
C - ConfIxnation Valua 
S - 'Estistatad Hoat Probabla Concantration 

1 Les? than quan t i t a t ion l imi t . 
2 Over instrument ca l i b r a t i on range. 
3 TCDF r e s u l t l e s s than CRQL, confinnation not requi red 
4 E r r a t i c Cal ibrat ion response. 
5 Low IS recovery: 
6 High 15 recovery: 
7 Analyte missed in PE sample. 
B Warning-low recovery in FB sample. 
9 Action-high recovery in FE sample. 
10 Warning-high recovery in PE sample. 
11 IS ION RATIO OUTSIDE LIMITS 

dua to Intarfaranea, ion ratio out. 

TBQ TEF TEQ TEF TEQ 

birds birds fish fish 

0 . 4 4 I 0 . 4 4 I 0 . 4 4 

8 . 5 I , 8 . 5 0 1 8 . 5 0 

1 . 8 0 go3 0 . 9 0 oj 9 . 0 0 
1 1 . 0 0.01 1 . 1 0 0,01 1 • 10 

3 . 5 0.1 3 . 5 0 0.01 0 . 3 5 

1 5 . 0 o.mi 1 .50 o.mi 1 . 5 0 

1 gomi 1 . 0 0 gomi 1 . 0 0 . 
0 . 1 5 0 1 1 . 5 0 go5 0 . 0 8 

0 . 2 6 0 ai 0 . 5 2 o.o5 0 . 2 6 
1 . 9 5 I 3 . 9 0 aj 1 . 9 5 

2 . 5 0 ai 2 . 5 0 gi 2 . 5 0 
1 .40 ai 1 . 4 0 gi 1 . 4 ' ' 
0 . 1 2 ai 0 . 1 2 gi 0 . 1 
1 .00 ai 1 . 0 0 gi l . O l , 

4 . 6 o.ot 4 . 6 0 0.01 4 . 6 0 
0 : 4 2 0.01 0 . 4 2 0.01 0 . 4 2 

0 . 2 1 0 o.omi 0 . 2 1 o.omi 0 . 2 1 

u 

n 



pcdd/pcdf form 1 

SOUD 

No dilution: 

(CSl) 

(CSS) 

- Sample w t . s 

. ^ r a c t Di luted: 

D i l u t i o n Fac to rs 

Calibration Stds ( 
TCDD/TCDF Others 

0.50 2 .5 

200 1000 

' ^ ^ " 

^ f e a ^ & i . 

ug/uL) Equivalent DL in Samples (ng/kg) Equivalent CL In Samples (ng/kg) 
OCDD/OCDF TCDD/rCDF Others OCDD/OCDF TCDDn-CDF Others OCDD/OCDF 

S.O ; DL(CS1)= 3.18 15.9 31.8 ; CL (CSS). 1271 

2000 

»H or L i p i d s = ( ^ ^ ^ ^ ) E x t r a c t V o l ( 20 ) uL 

; DiL(CSl)= 3.18 IS .9 31.8 CjL (CSS) 1271 

6351 

6351 

12708 

12708 

EPA sample »::^^^S EPA LIHS Sample #; |>Eg5g^^^^ 

PROJECT NO. : fb-j'^^sl^^g^^^j^^pty^jya^'g 

• PROJECT MAME; M ^ ^ l J ^ f ^ ^ ^ ^ ^ ^ B ^ 

DATA REVIEWER: -. i^^^^MM^^^^^^^M 
Soil ^ g g ^ i wISte ^^g^aJFisb g^lSg-giC^^awater SAHPLE TYPE: 

" B ID « : 1 ^ ^ 1 ^ ^ 
Lab File;iS3 

^ ^ ^ ^ g ^ ^ ^ P ^ Extraction Date: ^ ^ ^ ^ ^ 

Analysis Date: ^ ^ M W ^ M 
Other S t S i H 

ONITS: ng/kg 
RESULT 

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 

19 
20 
2 1 
22 
23 
24 
25 
27 
28 

29 

T»JTPPV»T. 

3 . 3 
86 
70 

380 
1 3 0 
960 

2 6 0 
2 7 0 0 
9700 

1 5 0 0 0 

5 1 0 0 0 
4 . 8 

84 
34 
27 

1 2 0 0 
2 0 0 

82 
5 . 0 

76 
3 6 0 0 
2 6 0 0 

180 
IOOOO 
1 2 0 0 0 

3 9 0 
2 3 0 

2 5 0 

omTitriER."!: 

RSmRKS: 

2,3,7.8 TCDD 
J D TCDD Total 

1,2,3,7,8 PeCDD 
J D PeCDD Total 

1,2,3,4,7,8 HxCDD 
. 1,2,3,5,7,8 HxCDD 

1,2,3,7,8,9 HxCDD 
J D HXCDD Total 

D 1,2,3,4,6,7,8 HpCDD 
J D HpCDD Total 

D OCDD 
U C 2,3,7,8 TCDF 
J D TCDF Total 

1,2,3,7,8 PeCDF 
. 2,3,4,7,8 PeCDF 
J D PeCDF Total 
U I 1,2,3,4,7,8 HxCDF 

' 1,2,3,6,7,8 HXCDF 
J 1 1,2,3,7,8,9 tticCDF 

2,3,4,6,7,8 HxCDF 
' J - D HxCDF Total 

1,2,3,4,6,7,9 HpCDF 
._ 1,2,3,4,7,8,9 HpCDF 

J D HpCDF Total 
OCDF 

J TEQ (mammals from WHO-TEF) 
J TEQ (avian from WHO-TEF) 
J TEQ (fish from WHO-TEF) 

% Lipids 

DATE DATA ENTERED AND V E R I F I E D 

1 - DL r a i s e d d u s t o FCDFE I n t a r f a r a n e a 

B - DL r a i s e d due t o B l a i A C o n t a m i n a t i o n 

D - D i l u t i o n Value 

c - C o n t i r n a t i o A V a l u a 

E - ' E s t i m a t a d Most P r o b a b l e C o n c e n t r a t i o n 

1- Less than quan t i t a t i on l im i t . 
2 Over instrument ca l ib ra t ion range. 
3 TCDF r e s u l t l e s s than CRQL, confirmation not required. 
4 E r r a t i c Ca l ib ra t ion 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 PB sample. 
10 Warning-high recovery in PE sample. 
11 I S ION RATIO OUTSIDE LIHITS 

X 

X 

X 

X 

X 

X 

X 

X 

T E F 

mammals 

1 = 

0 . 1 
0 . 1 
0 . 1 

0 . 0 1 

. 0 0 0 1 

0 . 1 

0 . 0 5 
0 . 5 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 

d u e t o I n t a r f a r a n e a , i o n r a t i o o u t . 

TEQ TEF TEQ TEF TEQ 

mannala birds birds fish fish 

3 . 3 0 1 3 . 3 0 I- 3 . 3 0 

7 0 . 0 1 7 0 . 0 0 

1 3 . 0 0 
9 5 . 0 
2 6 . 0 

0.05 

0.01 _ 

g i 

6 . 5 0 
9 . 6 0 

2 6 . 0 0 

1 7 0 . 0 0 

g3_65.00 
aoi_ 
goi 

9 . 6 0 
2 . 5 0 

9 7 . 0 ami 9 . 7 0 omi 9 . 7 0 

5 . 1 
0 . 4 8 0 

g o m i _ 

I 

5 . 1 0 
4 . 8 0 

o.omi_ 

gas 

5 . 1 0 
0 . 2 4 

1 .700 gi 3 . 4 0 go3 1 .70 
1 3 . 5 0 I 2 7 . 0 0 OJ 1 3 . 5 0 

2 0 . 0 0 

8 . 2 0 

0 . 5 0 g i _ 
7 . 60 g i ' 

2 5 . 0 
1 .80 

go i 

0.01 

2 0 . 0 0 
8 . 2 0 
0 . 5 0 
7 . 6 0 

2 6 . 0 0 
1 .80 

a i _ 2 0 . 0 0 
g i_ 

g i _ 

g i 

8 . 2 0 
0 . 5 0 
7 . 6 0 

0,01 2 6 . 0 0 

got 1 .80 

1 .200 o,omi 1 . 2 0 oomi 1 . 2 0 



p c d d / p c d f f e n s 1 

SOLID Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent DL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Olhers OCDD/OCDF 

No dilution: 

(CSl) 5 . 0 ; D L ( C S l ) s 1 . 9 5 9 . 8 1 9 . 5 r CL ( C S S ) : 780 

(CSS) 

Sample w t . 

Extract Di luted: 

D i l u t i o n F a c t o r s ( ^ ' 

»M or L i p i d a =. ( ^ | ^ ^ f f l ) E x t r a c t Vol 

DiL(CSl)s 1 .95 9 . 8 

( 20 ) uL 

CjL (CSS). 780 

EPA LIMS Sample »: I S f t S g J i ^ l BPA Sample « : ap^ 'oa j ja i igg t i ig 

PROJECT N O . ; l^ms^^^s^^i^:^'!:^^^ 
PROJECT NAME: 

DATA REVIEWER: 

SAHPLE TYPE: S o i l MSta 'aS 

LAB ID t 

•Lab F i l e 

j g l ^ l ^ ^ i ^ l p i S ^ U g E ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ S ^ E x t r a c t i o n D a t e 

^ ^ ^ ^ ^ ^ t ^ ^ ^ ^ ^ i ^ B ^ ^ ^ ^ ^ ^ A n a l y s i s D a t e 

mm 

Waste igs i jgagg iF i sh i i j P ^ S ^ E m i W a t e r o t h e r ^ S ^ ^ ^ ^ a S g g g j 

n g / k g 

RESULT 

1. 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
IS 
16. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 

29 

0.52 
11 
5.0 
46 
9.2 
53 
26 
230 
740 

1200 
4300 
0.98 
8.6 
2.5 
1.6 
78 
9.8 
7.6 
1.9 
4.2 
220 
140 
12 
530 
660 
27 
17 
17 

ni,«i.TPTniq. 

REMART.q! 

DATE DATA ENTERED AHD- V E R I F I E D 

I - DL r a i a a d due t o PCDPE I n t a r f a r a n e a 

B - DL . r a i s e d dua t o Blank C o n t a m i n a t i o n 

D - ' D i l u t i o n Valua 

C - C o n f i m a t i o n Va lua 

E - ' E a t l m a t a d Hoat P r o b a b l a C o n c a n t r a t i o n 

1 Less t h a n q u a n t i t a t i o n l i m i t . 
3 .Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i m a t i o n n o t r e q u i r e d . 
d E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low i s r e c o v e r y : 
6 High I S r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE samp le . 
8 Warn ing- low r e c o v e r y i n FB s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PS szunple. 
•11 IS ION RATIO OUTSIDE LIHITS 

1 

1 

c 

1 
B 

I 

1 
1 

2,3,7,8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
1,2,3,6,7,8 HxCDD 
1,2,3,7,8,9 HxCDD 
HxCDD Total 

1,2,3,4,6,7,8 HpCDD 
HpCDD Total 

OCDD 
2,3,7,8 TCDF 
TCDF Total 

1,2,3,7,8 PeCDF 
2,3,4,7,8 PeCDF 

PeCDF Total 
1,2,3,4,7,8 HxCDF 
1,2,3,5,7,8 HxCDF 
1,2,3,7,8,9 HxCDF 
2,3,4,6,7,8 HxCDF 
HxCDF Total 

1,2,3,4,6,7,8 HpCDF 
1,2,3,4,7,8,9 HpCDF 
HpCDF Total 

OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 

% Lipids [̂ § 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

^ ^ 

1 

1 

0.1 
0.1 
0.1 

0.01 

0.0001 
0.1 

0.05 
0.5 

0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.0001 

dua to Intarfaranea, ion r a t i o out . 

TEF TEQ TEF TEQ 

birds birds fish fish 

0 . 5 2 I 0 . 5 2 1 0 . 5 2 

5 . 0 5 . 0 0 5 . 0 0 

0 . 9 2 0.05. 0 . 4 6 OJ 4 . 6 0 
5 . 3 gbi 0 . 5 3 . goi 0 . 5 3 

2 . 6 g i 2 . 6 0 0.01 0 . 2 6 

7 . 4 0 . 7 4 gmi 0 . 7 4 

0 . 4 3 0 . 4 3 o.omi 0 . 4 3 

0 . 0 9 8 

0 . 1 2 5 
0 . 8 0 

0 . 9 8 

0 . 1 9 
0 . 4 2 

1 .4 
0 . 1 2 

0.01 

g o i 

0 . 9 8 0.05 0 . 0 5 

0 . 2 5 go3 0 : 1 3 

1 . 6 0 OJ 0 . 8 0 

0 . 9 8 

0 . 7 5 0.1 0 . 7 5 

0 . 1 9 

g i 0 . 9 8 

g i 0 . 7 ^ 

g i 0 . 1 

0 . 4 2 g i 0 . 4 2 

1 . 4 0 0.01 1 . 4 0 

0 . 1 2 goi 0 . 1 2 

0 . 066 gomi 0 . 0 7 o.omi 0 . 0 7 

0 



pcdd/pcdf form 1 

SOUD 
Calibration Stds (ug/uL) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent DL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
Equivalenl CL in Samples (ng/kg) 

TCDD/TCDF Olhers OCDD/OCDF 
No dilution: 

(CSl) 5 .0 ; DL(CSl )s 2 . 7 9 1 3 . 9 CL (CSS): 1115 

(CSS) 

Sample w t . = ( S ^ ^ ^ ^ ^ g ) %M o r L i p i d s = ( ^ ^ ^ ^ ) E x t r a c t Vol 

Extract Diluted: 
( 20 ) uL 

; DjL(CSl)= 2.79 13.9 CjL (CSS) 1115 

EPA LIMS Sample »: f ^ g S M ^ ^ EPA Sample t : ^ ^ B ^ ^ S w S i 

PROJECT NO. 

PROJECT NAHE: 

DATA REVIEWER: 

SAMPLE TYPE: 

^ ^ ^ ^ ^ ^ 

ajg^gg^g^'^^^I^^^g 
Waste ^^^Sgagisii fa'S^gngS'^Water 

LAB ID #:SgS?ga^i^aSS 

Lab File: gggi^^igOAOiS^ 

g ^ P Extraction Date: ̂ ^^^OJ^^^g 

Analysis Date; - ^ ^ ^ ^ ^ g 

Other g^^g^BS^jSa 

ng/ltg 
RESULT 

1 
2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 

24 

25 
27 

28 

29 

UlTKIimL 

1.3 

10 

19 

69 

25 

150 

50 

450 

1200 

1900 . 

6000 

2.7 

25 

8.2 

8.1 

250 

29 

14 

1.3 
17 

540 

320 

15 

970 

920 
70 

51 

51 

OlIALirtUR.'ii 

RKWARKS; 

DATE DATA ENTERED AND VERIFIED 

I - .DL raiaad due to.PCDPE Intarfaranea 
B ' bL raiaad dua to BlArOt Cohtamiiiatian 
D ' Dilution Valub 
C - Confimation Valua 
E - 'EitiaiAted Host Probabla Concantration' 

1 Less t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d . 
i E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
8 W a m i n g ^ l d w r e c o v e r y i n FB s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n FE s a m p l e . 
10 W a m f n g ^ h i g h r e c o v e r y i n PE s a m p l e . 
11 IS ION RATIO OUTSIDE LIMITS 

TEF 
n a n n a l B 

E 

1,C 

1 

1 

I 

1 

2,3,7,8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1,2,3,6,7,8 HxCDD 

1,2,3,7,8,9 HxCDD 

HxCDD Total 

1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

OCDD 

2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

PeCDF Total 

1,2,3)4,7,8 HxCDF 

1,2,3,6,7,8 HxCDF 

1,2,3,7,8,9 HxCDF 

2,3,4,6,7,8 HXCDF 

HxCDF Total 
1,2,3,4,6,7,8 HpCDF 

1,2,3,4,7,8,9 HpCDF 

HpCDF Total 

OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% Lipids ^ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

^ ^ M • 

1 

1 

0.1 

0.1 

0.1 

0.01 

0.0001 

0.1 

0.05 

0.5 

0.1 

0.1 

0.1 

0.1 

0.01 

0.01 

0.0001 

dua to Intarfaranea, ion r a t i o out. 

TEF TEQ 

birds birds 

1 . 3 0 1 1 . 3 0 

1 9 . 0 

12 . 0 0.0 

0 - 2 7 0 

0 . 4 1 0 
4 . 0 5 

2 . 9 0 
1 . 4 0 
0 . 1 3 

3 . 2 

0 . 1 5 

TEF TEQ 

fish fish 

' • I 1 . 3 0 

1 1 9 . 0 0 

2 . 5 0 0.03 1 . 2 5 
1 5 . 0 goi 1 . 5 0 

5 . 0 gi - 5 . 0 0 

1 . 2 0 

0 . 6 aoroi 0 . 6 0 
I 2 . 7 0 

0.1 0 . 8 2 
1 8 . 1 0 

.01 2 . 90 
gi 1 . 4 0 
gi 0 . 1 3 

1 . 7 0 0.1 1 . 7 0 

0.01 3 . 2 0 

0.01' 0 . 1 5 

0 . 0 9 2 o.omi 0 . 0 9 

1 19 .00 

05 

goi 

0.01 

12 

1 

0 

.50 

50 

50 

o.mi 1 20 

o.omi 

ao5 

0 

0 

60 

14 

go5 

OJ 

0 

4 

41 

05 

gi 

ai 

01 

gi 

2 

1 
0 

1 

90 

40 

13 

70 

goi 
goi 

3 

0 

20 

15 

aoooi 0. 09 



pcdd/pcdf fom 1 

SOLID Calibration Stds (ug/uL) 
TCDD/TCDF . Others OCDD/OCDF 

Equivalent DL In Samples (ng/kg) 
TCDD/TCDF Othars OCDD/OCDF 

Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(CSl) 5 . 0 ; DL(CSl ) s 2 . 1 5 12 .2 21.5 CL (CSS): 979 

(CSS) 

Sample w t . s ( ^ ^ ^ p ^ g ) 

Extract Di lu ted: " ^ " ° ^ 

»M o r L i p i d a = ( ^ ^ S ^ & M E x t r a c t Vol ( 20 ) uL 

; DiL(CSl)= 2 . 1 5 1 2 . 2 2 1 . 5 CjL (CSS) 979 

EPA LIMS Sample t : [ i ' t tS ft-Jil^l 

PROJECT NO. : 

PROJECT NAME: 

DATA REVIEWER: 

SAMPLE TYPE: Soil 

LAB ID # : teaag 

t S ^ ^ i H i S ^ ^ ^ J ^ ^ ^ ^ ^ ^ ^ ^ S ^ ^ ^ ^ ^ ^ 
Lab F i l e : ^ S a j ^ ^ p ^ ^ 

Extraction Date:; 

•iSa^tJSj Waste ^ ^ ^ a P i s h g i S ^ j S g l S ^ i a W a t e r " 

$nmms. 
A n a l y s i s D a t e : ^ ^ ^ ^ ^ ^ £ t v ^ ^ 

O t h e r : !^agg8j j ;BSgtaa 

tJNITS: n g / k g 
REStILT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

' 20 
21 
22 
23 
24 
25 
27 
28 
29 

0.23 
0.23 
2.3 
4.1 
6.9 
28 
9.5 
99 

630 
950 

4600 
. 1.1 

1.2 
1.2 
1.0 
24 

8.0 
4.1 
0.74 
2.6 
160 
140 
12 
500 
700 
23 
11 
11 

nirsi.TFTKnn-

U E 2,3,7,8 TCDD 
UJ TCDD Total ' 
J 1 1,2,3,7,8 PeCDD 
J PeCDD Total 
J 1 1,2,3,4,7,8 HxCDD 

1,2,3,6,7,8 HxCDD 
1,2,3,7,8,9 HxCDD 

J HxCDD Total 
1,2,3,4,6,7,8 HpCDD 

J HpCDD Total 
OCDD 

U C 2,3,7,8 TCDF 
J TCDF Total 
J 1 1,2,3,7,8 PeCDF 
U B 2,3,4,7,8 PeCDF 
J PeCDF Total 
U I 1,2,3,4,7,8 HxCDF 
J 1 1,2,3,5,7,8 HxCDF 
U 1,2,3,7,8,9 HxCDF 
J 1 2,3,4,6,7,8 HxCDF 
J HxCDF Total 

1,2,3,4,6,7,8 HpCDF 
1,2,3,4,7,8,9 HpCDF 

j HpCDF Total 
OCDF 

J TEQ (mammals from WHO-TEF) 
J TEQ (avian from WHO-TEF) 
J TEQ (fish from WHO-TEF) 

% Lipids 
DATE DATA ENTERED AND VERIFIED 

I - DL ra ised du. te PCDPE Intarference 
B - DL- ra i sed due to Blank Contojunation 
D - Dilution Valua 
c - Conf i n u t i o n Value 
£ - 'Estimated Host Frobabla Concantration 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i m a t i o n n o t r e q u i r e d . 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PB s a m p l e . 
8 Warn ing - low r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
11 IS ION RATIO OUTSIDE LIHITS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1 

1 

0 . 1 
0 . 1 
0 . 1 

0 . 0 1 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 

dua to Ifitarfaranca, ion r a t i o out . 

TEQ TEF TEQ TEF TEQ 

mammals birds birds fish fish 

0 . 2 3 1 0 . 2 3 ,1 0 . 2 3 

2 . 3 I 2 . 3 0 1 2 . 3 0 

0 . 6 9 ao3 0 . 3 5 o j 3 . . 4 5 

2 . 8 aoi 0 . 2 8 Q.OI 0 . 2 8 

1 . 0 gi 0 . 9 5 0.01 0 . 1 0 

6 . 3 o.mi 0 . 6 3 ami 0 . 6 3 

0 . 4 6 aomi 0 . 4 5 aomi 0 . 4 6 

1 . 1 0 goj 0 . 0 6 0 . 1 1 0 

0 . 0 6 0 

0 . 5 0 

a i 0 . 1 2 ao3 0 . 0 6 

1 1 . 0 0 g j 0 . 5 0 

0 . 0 7 

0 . 2 6 

1 . 4 0.01 1 . 4 0 0.01 1 . 4 0 

1 0 . 1 2 goi 0 . 1 2 0 . 1 2 

0 . 0 7 0 o.omi 0 . 0 7 gomi 0 . 0 7 

u 

0 . 8 0 a i 0 . 8 0 a i 0 . 8 0 

0 . 4 1 a i 0 . 4 1 g i 0 . / 

0 . 0 7 g i 0 . 

0 . 2 6 g i 0 . 2 b i . 



p c d d / p c d f form 1 

SOUD Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent DL In Sartiplas (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Cithers OCDD/OCDF 

No dilution: 

( C S l ) S . O ; D L ( C S 1 ) = 1 0 . 0 0 5 0 . 0 CL ( C S 5 ) : 1000 

(CSS) 

s w : r 5 ^ G i : = 5 g : ^ :?;;jj.:t.;TC.'.:t 

Sample wt. s ( ^^^5t5^.-?p5g) %M or Lipids s ( i j s^ f f^ j ) Extract Vol ( 20 ) uL 
Extract Diluted : 

; DiL(CSl)s 10.00 50.0 100.0 Ĉ L (CSS) 1000 Dilut ion Factors ( jSK-^^-EvvOj) 

EPA LIMS Sample • : pQJ l iZ l lS^I 
PROJECT NO. : 

PROJECT NAME: 

DATA REVIEWER: 

SAMPLE T Y P E : S o i l S S i ^ j ^ 

LAB ID t 

}BgSS5£S^sSJ^5Bg.t3,»!BS^SsSS§- ^ ^ ^ ^ ' Extraction Date 

Analysis Date 

Waste SJjgSJSgJgFish gga^aEfegggWater" 

^ ^ ^ m M . 
^^s&Ms^ 
^msmsis^. 
: s , ^ . ^ ^ l f g 

U N I T S : n g / l c g 

RESULT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
27 
28 

29 

TnTCnMAT 

3 . 3 E - 0 5 

1 . 9 E - 0 5 
. 1 . 7 E - 0 6 
7 . 9 E - 0 6 
2 . 5 E - 0 6 
6 . I E - 0 6 
4 . O E - 0 5 
9 . 8 E - 0 6 
4 . 3 E - 0 5 
7 . 5 E - 0 5 
3 . 0 E - 0 4 
5 . I E - 0 6 
2 . 4 E - 0 6 
2 . 6 E - a 6 
2 . 6 E - 0 6 
2 . 6 E - 0 6 
3 . 7 E - 0 6 
l . a E - 0 6 
2 . 5 E - 0 6 
3 . 9 E - 0 5 
7 . 7 E - 0 6 
1 . 3 E - 0 6 
2 . 2 E - 0 6 
2 . 7 E - 0 S 
5 . 3 E - 0 S 

, NA 

NA 

NA 

™i»i ,Ti fTin>.p . 

RRMAPK.q:, 

UJ 

2 , 3 , 7 , 8 TCDD 
TITDD T o t a l 

E 1 , 2 , 3 , 7 , 8 PeCDD 
PeCDD T o t a l 

1.2.3.4.7.8 HxCDD 

1 1,2,3,5,7,8 HxCDD 

1 1,2,3,7,8,9 HxCDD 

HxCDD Total 

1 1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

OCDD 

C 2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

PeCDF Total 

I 1,2,3,4,7,8 HxCDF 

E 1,2,3,5,7,8 HxCDF 

1.2.3.7.8.9 HxCDF 

1 2,3,4,6,7,8 HxCDF 

HxCDF Total 

E 1,2,3,4,6,7,8 HpCDF 

1,2,3,4,7,8,9 HpCDF 

HpCDF Total 

1 OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) , 

% Lipids 

X 

X 

X 

DATE DATA ENTERED AND V E R I F I E D 

I - DL r a i a a d due t o PCDPE I n t o r C a r e n c e 

B - DL r a i s a d dua t o Blank C o n t a m i n a t i o n 

D -. D i l u t i o n Value 

C - C o n f i r m a t i o n V a l u e 

E - ' E s t i m a t e d Heat p r o b a b l e C o n c a n t r a t i o n 

1 Less than q u a n t i t a t i o n l im i t . 
2 Over instrument ca l i b r a t i on range. 
3 TCDF r e s u l t l e s s than CRQL, confirmation not requi red . 
4 E r r a t i c Ca l ib ra t ion response. 
5 Low IS recovery: 
6 High IS recovery: 
7 Analyte missed in PE sample. 
a Warning-low recovery .in PE sample. 
9 Action-high recovery in PE sample. 
10 Warning-high recovery in PB sample. 
11 I S ION RATIO OUTSIDE LIMITS 

1 = 

1 = 

0 . 1 
0 . 1 
0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 

dua t o I n t a r f a r a n e a , i o n r a t i o o u t . 

lEQ TEF TEQ TEF TEQ 

mammala birds birds . fish fish 

0 . 0 0 I 0 . 0 0 I. 0 . 0 0 

0 . 0 0 . 0 0 I 0 . 0 0 

0 . 0 0 

0 . 0 

0 . 0 

aos_ 
0.01 _ 

ai 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0.01 _ 

aoi 

0 . 0 0 0 

0 . 0 0 
g i_ 

I 

0 . 0 0 

0 . 0 0 
g i _ 

g i 
0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 

0 . 0 0 

0.01 _ 

go i 

0 . 0 0 

0 . 0 0 

0.01 

go i 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 o.mi 0 . 0 0 omi 0 . 0 0 

3 . 0 3 E - 0 8 oomi 0 . 0 0 aomi' 0 . 0 0 

0 . 0 0 0 I 0 . 0 0 ' ao3 0 . 0 0 

0 . 0 0 ao3 0 . 0 0 
0 . 0 0 OJ 0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 g| 0 . 0 0 gi 0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 0 o.omi 0 . 0 0 o.omi 0 . 0 0 



p c d d / p c d f form. 1 

SOLID CallbraHon Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent DL in Samples (ng/kg) 
TCDD/TCDF Othera OCDD/OCDF 

Equivalant CL in Samples (ng/kg) 
TCDD/TCDF m h e r s OCDD/OCDF 

No dilution: 

(CSl) 5 .0 ,- DL(CS1)= 1.06 2 0 . 3 1 0 . 6 CL (CSS): 1622 

(CSS) 2 0 0 0 

Sample wt. = ( 
Extract Diluted: 
Di lu t ion Factor^ [ 

*M or Lipids = I ^ ^ ^ ' f S ) Extract Vol ( 20 ) uL 

i DiL(CSl)s 1.06 20.3 10.6 CiL (CSS) 1622 

EPA LIHS Sanple i i 

PROJECT HO.: 

PROJECT NAHE: 

DATA REVIEWER: 

SAHPLE TYPE: 

m$smi^M^^~ 
:^^;'^^S^^^gg^^^SfeS 

m m ^ ^ ^ ^ ^ ^ ^ . Soil -^gju^Fish ^^I^^^Water 

LAB ID « = ^ ^ ^ ^ : 

I " ^ F i l e : ^ ^ ^ ^ ^ 

E s c t r a c t i o n D a t e : 

A n a l y s i s D a t e : 

Other l;fe.^:^!^^J?^j^-^ 

DNITS: ng/kg 
RESULT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

. 16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 

TUTRRM«!. 

0.31 
0.31 
0.38 
0.38 
0.47 
0.58 
0.49 
0.65 
2.7 
4.1 
20 

0.34 
0.34 
0.40 
0.37 
0.40 
0.53 
0.44 
0.39 
0.34 
1.1 
0.74 
0.96 
0.95 
3.2 
1.3 
1.7 
1.4 

nir«r.TPTlr»q. 

DJ 

UJ 

UJ 

D 

2,3,7,8 TCDD 
TCDD Total 

1,2,3,7,8 PeCDD 
PeCDD Total 

1,2,3,4,7,8 HxCDD 
1.2.3.5.7.8 HxCDD 
1.2.3.7.8.9 HxCDD 
HxCDD Total 

1.2.3.4.6.7.8 HpCDD 
HpCDD Total 

OCDD 
2,3,7,8 TCDF 
TCDF Total 

1,2,3,7,8 PeCDF 
2,3,4,7,8 PeCDF 
PeCDF Total 

1,2,3,4,7,8 HxCDF 
1.2.3.6.7.8 HxCDF 
1.2.3.7.8.9 HxCDF 
2,3,4,6,7,8 HxCDF 
HxCDF Total 

.1,2,3,4,6,7,8 HpCDF 
1.2.3.4.7.8.9 HpCDF 
HpCDF Total 

OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 

% Lipids g 

X 

X 

X 

0.1 = 
0.1 = 
0.1 = 

0.01 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 
0.1 

0.05 
0.5 

0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.0001 

DATE DATA ENTERED AMD V E R I F I E D 

I - DL r a i a a d dua t o PCDPE I n t a r f e r e n c a 

fi - DL r a i a a d dua t o Blaiilc C o n t a n i n a t i o n 

D - D i l u t i o n Va lue 

C - C o n f i n n a t i o n V a l u a 

E - ' E s t i m a t a d Hoat P r o b a b l a C o u c a n t r a t i o B 

1 Leiss t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL,- c o n f i r m a t i o n n o t r e q u i r e d . 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low TS r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
B Warn ing- low r e c o v e r y i n PB s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PB s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a n p l e . 
11 IS ION RATIO OUTSIDE LIMITS 

dua to Interfaranca, ion ratio out. 

TEQ TEF TEQ TEF TEQ 

birds birds fish fish 

0 . 3 1 1 0 . 3 1 1 0 . 3 1 

0.4 

0.05 
0.1 
0.0 

0.0 

0.002 
0.034 

0.020 
0.19 

0.05 
0.04 
0.04 
0.03 

0.0 
0.01 

0.000 

0 . 3 8 1 0 . 3 8 

0 . 0 2 ao3 
aoi_ 
ai 0 . 0 5 

0 . 0 1 
OJ 

aDi_ 

goi 

o.omi 0 . 0 0 aomi_ 
0 . 3 4 ao3 

ai_ 
i_ 

a i _ 

a i 

0 . 0 4 

0 . 3 7 

0 . 0 5 
0 . 0 4 
0 . 0 4 
0 . 0 3 

ao5_ 
0J_ 

ai_ 
ai_ 
ai_ 
ai 

0 . 2 4 
0 . 0 1 
0 . 0 0 

omi 0 . 0 0 o.mi 0 • 0 0 

0 . 0 0 

0 . 0 2 

0 . 0 2 
0 . 1 9 

0 . 0 5 
0 . 0 4 
0 . 0 4 
0 . 0 3 

0 . 0 0.01 0 . 0 1 goi 0 . 0 1 
0 . 0 1 0.01 0 . 0 1 0.01 0 . 0 1 

0 . 0 0 0 o.omi 0 . 0 0 gomi 0 . 0 0 

Ll 

,] 



pcdd/pcdf form 1 

No dilution: 

(CSl) 

souo 
Calibration Stds (ug/uL) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent DL in Samples (ng/kg) 

TCDD/rcDF Others OCDD/OCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 

0 . 5 0 5 .0 i DL(CSl)c 2 . 2 6 1 1 . 3 CL (CS5)= 902 

(CSS) 20OO 

Sample wt. s ( :^^^r.rpt;.jj 

Extract Diluted: "^ 

Dilution Factors ( %^^^5J5p|) 

*H or Lipids = (^^^^ > Extract Vol { 20 > uL 

; DiL(CSl). 2.26 11.3 22.6 CiL (CSS) 902 

EPA Sample f EPA LIMS Sample #: [-EOg^taa^ 

PROJECT BO. ; i t ^ M ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

PROJECT NAME: 

DATA REVIEWER; 

SAMPLE TYPE: - S o i l S J s j ^ S J 

- Lab F i l e : ^ p 

flj^yisgai^^er^Ha^gi 'eabUg^^^; ^ ^ ^ ^ 

Waste ^ = 5 8 * ^ F i s h feaggSEJ-gaSWater 

E x t r a c t L o o D a t e : 

A n a l y s i s D a t e : ^ 

O t h e r fen^^gggEgSafga 

DNITS; n g / k g 
REStn,T 

1 
2 

3 
•4 

5 
6 
7 
B 
9 

1 0 . 

1 1 
12 
13 
14 
15 
16 
17 

18 
19 
20 
2 1 
22 
23 
24 
25 
27 
28 

29 

, 0 . 1 7 
0 . 1 7 

0 . 3 0 
0 . 3 0 
0 . 2 6 
0 . 6 8 
0 . 4 7 

2 . 3 
6 . 3 

12 
. 140 
0 . 2 7 
0 . 5 8 
0 . 2 1 

0 . 3 1 
0 . 8 0 

0 . 3 9 
0 . 3 5 
0 . 2 1 
0 . 3 7 

' 2 . 5 
1 . 5 

0 . 2 6 
4 . 1 

5 
. 1 . 0 

1 . 3 

1 .0 

tmsi.TPTfTBai 

REmUK.I.i 

2,3,7,8 TCDD 

TCDD Total 

B 1,2,3,7,8 PeCDD 

PeCDD Total 

E 1,2,3,4,7,8 HxCDD 

B 1,2,3,6-, 7,8 HxCDD 

9 1,2,3,7,8,9 HxCDD 

HxCDD Total 

1 1,2,3,4,5,7,8 HpCDD 

HpCDD Total 

OCDD 

2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

B 2,3,4,7,8 PeCDF 

PeCDF Total 

B 1,2,3,4,7,8 HxCDF 

B 1,2,3,6,7,8 HxCDF 

1,2,3,7,8,9. HxCDF 

B 2,3,4,6,7,8 HxCDF 

, HxCDF Total 

1 1,2,3,4,6,7,8' HpCDF 

1,2,3,4,7,8,9 HpCDF 

HpCDF Total 

B OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% Lipids 

X 

X 

X 

DATB DATA EMTERSD AHD VERIFIED 

1 - DL r a i . . d du. to PCDPE I n t a r f a r . n c . 
B - DL raised due to Blank Contomination 
D - Dilution Valua 
C - Confirmation Value 
E - 'Estimated Host Frcdiabla Concantration* 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t t i an CRQL, c o n f i r m a t i o n n o t r e q u i r e d . 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y ; 
6 H igh IS r e c o v e r y ; 
7 A n a l y t e m i s s e d i n PB s a m p l e . 
8 W a r n i n g - l o w r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PB s a m p l e , 
10 W a r n i n g - h i g h r e c o v e r y i n PE sample . 
I I I S ICM RATIO OUTSIDE LIHITS 

1 = 

1 = 

0 , 1 = 

0 . 1 = 
0 . 1 = 

0 . 0 1 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 = 

dua to Intarfi ion r a t io out . 

TEF TEQ 

birds birds 

TEF TEQ 

fish fish 

0 . 1 7 

0 . 3 

1 0 . 1 7 

0 . 3 0 

1 0 . 1 7 

1 0.-30 

0 . 0 3 - 0 . 0 5 0 . 0 1 OJ 0 . 1 3 
0 . 1 
0 . 0 

0.01 - 0 . 0 1 aoi 0 . 0 1 

a i 0 . 0 5 0,01 0 . 0 0 

0 . 1 o,mi 0 . 0 1 o,mi 0 . 0 1 

0 . 0 1 4 gomi 0 . 0 1 gomi 0 . 0 1 
1 0 . 2 7 goj 0 . 0 1 0 . 0 2 7 

0 . 0 1 1 
0 . 1 6 

g i 0 ^ 0 2 0.05 ^ . 0 1 

I 0 . 3 1 OJ 0 . 1 6 

0 . 0 4 0 . 0 4 gi 0 . 0 4 
0 . 0 4 

0 . 0 2 

0 . 0 4 

a i_ 

0.1 _ 

, g i 

0.^)4 ai 0 . 0 4 
0,.02 g i 0 . 0 2 

0 . 0 4 01 0 . 0 4 

0 . 0 0 . 02 0.01 0 . 02 
0 . 0 0 goi O.OO oJ)l 0 . 0 0 

0 . 0 0 1 o.omi 0 . 0 0 o.omi 0 . 0 0 



pcdd /pcdC fo rm 1 

SOLID 
Calibration Stds (ug/uL) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent DL In Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
No dilution: 

(CSl) 5 .0 ; DL(CSl )s 0 . 8 1 1.0 CL (CSS): 

(CSS) 

Sample w t . B ( 

Extract Diluted: 

EPA LIMS Sample It; IJgflS! 

PROJECTNO.: ' jjfegaa^^^^^^^^gP 

PROJECT NAHE: 

DATA REVIEWER; 

SAMPLE TYPE; ^^^^^M^^^M 
Soil 

s ^ 

LAB ID » ; ^ ^ ^ ^ ^ p 

. I.ab F i l e : I 

Ext rac t ion Data: ' ^ S ^ S S f m t S M 

Analysis Xlate: 

sm Waste S5S?^ ' i igish 

UNITS; n g / k g 
RESULT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

1 5 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

2 5 

27 

28 

29 

THTERNAL 

0 . 1 9 

0 . 1 9 

0 . 3 2 

0 . 3 2 

0 . 3 2 

0 . 4 7 

o;3a 
1 .0 

. 3 . 0 

3 . 7 

44 

0 . 3 5 

0 . 5 6 

0 . 2 6 . 

0 . 3 2 

0 . 3 2 

0 . 3 4 

0 . 2 7 

0 . 1 8 

0 . 2 3 

1 . 4 

0 . 8 4 

0 . 3 2 

0 . 4 4 

8 . 1 

0 . 9 8 

1 . 4 

0 . 9 9 

UJ 

UJ 

- UJ 

2,3,7,8 TCDD 

TCDD Total 

B 1,2,3,7,8 PeCDD 

B PeCDD Total 

B 1,2,3,4,7,8 HxCDD 

B 1,2,3,6,7,8 HxCDD 

B 1,2,3,7,8,9 HxCDD 

HxCDD Total 

B 1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

OCDD 

B 2,3,7,8 TCDF 

TCDF Total -

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

B PeCDF Total 

B 1,2,3,4,7,8 HxCDF 

B 1,2,3,6,7,8 HxCDF 

B 1,2,3,7,8,9 HxCDF 

BE 2,3,4,6^7,8 HxCDF 

HxCDF Total 

B 1,2,3,'4,6,7,8 HpCDF 

B 1,2,3,4,7,8,9 HpCDF 

HpCDF Total 

B OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% Lipids 

X 

X 

X 

1 = 

1 = 

0.1 = 

0.1 = 

0.1 = 

0.01 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 

0 . 1 

0 . 0 5 

0 . 5 

0 . 1 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

0 . 0 1 

0.0001 

DATE DATA ENTERED AND VERIFIED 

I - DL r a i s a d dua t o PCDPE I n t a r f a r e n e e 

B - DL r a i a a d due t o B l a n k C o n t o m i n a t i o n 

D - D i l u t i o n Valua -

C - CanCiz ina t ion V a l u a 

£ - 'Ea t iBiBtad Hoat P r o b a b l * C o n c a n t r a t i o n . ' 

1 Less than quantitation limit. 
2 Over instrument 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 PB sample. 
-8 Warning-low recovery in PE sample. 
9 . Action-high recovery in PE sample. 
10 Warning-high recovery in PE sample. 
11 IS IQH RATIO OUTSIDE LIHITS 

due to Intarferenca, ion r a t i o out . 

TEQ TEF TEQ TEF TEQ 

birds birds fish fish -

0 . 1 9 1 0 . 1 9 I 0 . 1 9 

0 . 3 I 0 . 3 2 1 0 . 3 2 

0 . 0 3 o:o3 0 . 0 2 gj 0 . 1 6 

0 . 0 aoi 0 . 0 0 goi 0 . 0 0 

0 . 0 ai 0 . 0 4 aot 0 . 0 0 

0 . 0 ami 0 • 00 ami 0 . 0 0 

0 . 0 0 4 4 o.omi 0 . 0 0 aomi 0 . 0 0 

0 . 0 3 5 1 0 . 3 5 aos 0 . 0 2 

0 . 1 5 

0 . 0 1 3 ai 0 . 0 3 0.03 0 . 0 1 

I 0 . 3 2 a j 0 . 1 6 

0 . 0 3 0.1 0 . 0 3 ai 0 . 0 3 

0 . 0 2 gi 0 . 0 2 ai O.L 

0 . 0 0.01 0 . 0 1 0.01 0 . 0 1 

0 . 0 0 0.01 0 . 0 0 0.01 0 . 0 0 

0 . 0 0 1 o.omi 0 . 0 0 o,omi 0 . 0 0 

0 . 0 3 gi 0 . 0 3 ai O.C —i 

0 . 0 2 g j 0 . 0 2 0.1 0 . 0 2 l . 



pcdd/pcdf form 1 

SOLID 

No dilution: 

(CSl) 

(CSS) 

Sample w t . = 

Extract Diluted : 

D i l u t i o n Fac to rs 

Calibration SIds (ug/uL) Equivalent OL In Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF 

0.50 2.5 5.0 ; DL(CS1)= 1.85 9.2 18.5 

200 1000 J 2000 

( ' j ^ ^ ^ ^ S i i t i g ) *M or L i p i d s s ( i ^ ^ ^ ) Ex t rac t Vo l 

(- ^ ^ ^ ^ ' i ^ l 1 DiL(CSl)= 1.85 9.2 18.5 

Equivalent CL in Samples (ng/kg) 
TCDDn-CDF Others OCDD/OCDF 

CL (CSS): 710 3698 719S 

( 20 ) uL 

CiL (CSS) 740 3698 7395 

EPA .Sample • : . ^ ^ ^ g ' ^ EPA LIMS Sample «: |gil5:29.3:S^I 
^•""BCTNO.: ^ ^ ^ ^ g ^ ^ ^ 
PROJECT NAME: 

DATA REVIEWER: 

SAMPLE TYPE: Soil - SSaS~S Haste 

igjy^^.^^ligSljg^ji^gE^^ 

Wmm^M^'^^^^^^B 
soil - • tie^sm 

Lab F i l e : g j t S g p g W I t g ^ 

Extract ion Date: ^ ^ ^ ^ ^ ^ 

Jtndlysis Date:,^ 

other :^Sg^j^^^a 

UNITS: ng/kg' 
RESULT-

1 
2 
3 
4 
5 
6 
7 
8 . 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 

18 
19 
20 
2 1 
22 
23 
24 
2 5 

. 27 
28 

29 

-rTJTERHftl, 

0 . 8 5 
0 . 8 8 
. 2 . 8 

2 . 8 
2 . 5 

20 
4 . 3 

3 1 
65 
79 

2 0 0 
1 . 2 
9 . 6 
1 . 1 

0 . 5 4 

a.6 
6 . 4 
2 . 1 

0 . 4 2 
1 . 1 

24 

1 1 
1 . 6 

15 
17 

8 . 6 
7 . 5 

6 . 8 

UJ 

2,3,7,8 TCDD .. 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1.2.3.6.7.8 HxCDD 

1.2.3.7.8.9 HxCDD 

HxCDD Total 

1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

OCDD 

2,3,7,8 T(33F 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

PeCDF Total 

1,2,3,4,7,8 HxCDF 

1.2.3.6.7.8 HxCDF 

1.2.3.7.8.9 HxCDF 

2,3,4,6,7,8 HxCDF 

J HxCDF Total 

1,2,3,4,6,7,8 HpCDF 

U B 1,2,3,4,7,8,9 HpCDF 

J HpCDF Total 

J 1 OCDF 

J TEQ (manmals frpm WHO-TEF) 

J TEQ (avian from WHO-TEF) 

J TEQ (fish from WHO-TEF) 

% Lipids 

DATE DATA ENTERED A14D VERIFIED 

I - DL r a l . . d du. to PCDPE Interference -
B - DL raised du. to Blank Contamination 
D - Dilution Valua 
C - Confirmation Value 
B - 'Estimated Moat Probable Concentration 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e ss than CRQL, confirmation not required. 
I E r r a t i c Cal ibra t ion response. 
5 Low IS recovery: 
6 High IS recovery: 
7 Analyte missed in PE sample. 
8 Warning-low recovery in FB sample-. 
9 Action-high recovery in. PE'sample. 
10 Warning-high recovery in PE sample. 
I I IS ION RATIO OUTSIDE LIHITS 

TEF 

ma ima l s 

0 . 1 
0 . 1 
0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 

duo to Interference, ion r a t i o out . 

TEF TEQ 
birds birds 

0 . 8 6 I 0 . 8 6 

TEF TEQ 
fish fish 

I 0 . 8 6 

2.8 2 . 8 0 1 2 . 8 0 

0 . 2 5 
2.0 
0.4 

ao5 0 . 1 3 . g5 1 . 2 5 
goi 0 . 2 0 0.01 0 . 2 0 
ai 0 . 4 3 goi 0 . 0 4 

0 . 7 o.mi 0 . 0 7 . o.mi 0 . 0 7 

0 . 0 2 gomi 0 . 0 2 amoi 0 . 0 2 
1 . 2 0 005 0 . 0 6 0 . 1 2 0 

0 . 0 5 5 0 . 1 1 0.03 0 . 0 6 
0.27 0 .54 OJ 0.27 

0 . 6 4 
0 . 2 1 
0.04 
0 . 1 1 

a i 

gi 

g i ^ 
ai 0 . 1 1 

0 . 6 4 ai 0 . 6 4 
0 . 2 1 
0 . 0 4 

gi 0 . 2 1 
gi 0 . 0 4 
gi 0 . 1 1 

0 . 1 
0.02 

0.01 0 . 1 1 0.01 0 . 1 1 
0.01 0 . 0 2 0.01 0 . 0 2 

0 . 0 0 2 o.omi 0 . 0 0 o.omi 0 . 0 0 



p c d d / p c d f form t 

No dilution: 

(CSl) 

SOUD 
Calibration Stds (ug/uL) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent DL in Samplas (ng/kg) 

TCDD/TCDF Othars OCDD/OCDF 
Equivalent CL In Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 

5 . 0 : D L ( C S 1 ) = 2 . 2 3 1 1 . 1 22.3 CL ( C S S ) : 8 9 1 

( C S S ) 2000 

Sample w t . 

Extract Diluted: 

Di lu t ion Factors ( 

«H or Lipids = ( ^ p S E ^ ) Extract Vol ( 20 ) uL ; 

; D,L(CSi)= 2.23 11.1 22.3 CjL (CSS) 891 

EPA LIHS S a n p l e i i | " t f C g a j j ( g j ^ EPA Sample , t : 

PROJECTNO.: . ^ ^ ^ g ^ ^ S g l ^ ^ ^ ^ ^ 

PRIX7ECT NAHE: 

DATA REVIEWER: 

SAMPLE ITYPE: 

p . r n . ' - . — ^ . . . . . . ^ ^ . . . J . V I I J - ' J V I A . J T T : — " ''-.•.^.T.\.„,.-t.-'.:.l^^rr:rtl 

LAB ID S 

Lab F i l e 

Extraction Date 

Analyaia Date 

^^^^^^Fiah Other ' T ^ ^ ^ ^ ^ ^ . 

ng/kg 
RESULT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
-17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 

+WrT!BM»T. 

1.2 
0.31 
7.7 

• 9.2 
11 
81 
19 
120 
350 
370 
510 
1.2 

• 0.65 
3.5 
1.5 
. 23 
9.2 
9.2 
1.4 
2.8 
73 
38 
3.2 
48 
20 
27 
18 
19 

2,3,7,8 TCDD . 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1.2.3.6.7.8 HxCDD 

1.2.3.7.8.9 HxCDD 

HxCDD Total 

.1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

OCDD 

2,3,7,8 TCDF 

TcnjF T o t a l 

1 , 2 , 3 , 7 , 8 PeCDF 

2 , 3 , 4 , 7 , 8 PeCDF 

PeCDF Total 

1,2,3,4,7,8 HxCDF 

1.2.3.6.7.8 HxCDF 

1.2.3.7.8.9 HxCDF 

2,3i4,6,7,8 HxCDF 

HxCDF Total 

1.2.3.4.6.7.8 HpCDF 

1.2.3.4.7.8.9 HpCDF 

HpCDF Total 

OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

%Lipids 

1 

1 

.0.1 

0.1 

0.1 

0.01 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

0.0001 
0.1 

0.05 
0.5 

0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.0001 

DATB DATA ENTERED AND V E R I F I E D 

I - DL r a i s e d due t o PCDPE I n t a r f a r e n e e 

B - DL r a i s a d dua t o ' Blwik C o n t a i u n a t i o n 

D - D i l u t i o n Va lue 

C - C o n f i n n a t i o n V a l u e 

E - ' E a t i n a t a d H o a t P r o b a b l e C o n c e n t r a t i o n 

REMABTCSi 1 Less t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 

' 3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
B Warning-low recovery in PE sample. 
9 Action-high recovery in PE sample. 
10 Worning-high recovery in PE sample. 
11 IS'ION RATIO OUTSIDE LIHITS 

dua to Interference, ion ratio out. 

TEQ TEF TEQ TEF TEQ 

m a n n a l s birds birds fish fish 

. 1 . 2 0 I 1 . 2 0 1 1 . 2 0 

7 . 7 1 7 . 7 0 1 . 7 . 7 0 

1 . 1 0 ao5 0 . 5 5 QJ 5 . 5 0 

aoi_ u.BX goi 

gi 

8 . 1 

1 . 9 

0 . 8 1 

1 . 9 0 0.01 

0 . 8 1 

0 . 1 9 

3 .5 0 .35 gmi 0 .35 

0 . 0 5 1 aomi 

0 . 1 2 0 i ' 

0 . 0 5 aomi_ 

0.05 1 . 2 0 

0 . 1 7 5 

0 . 7 5 

g i_ 

1 

0 . 3 5 

1 . 5 0 

ao3_ 

OJ 

0.92 

0 . 1 4 

0.28 

ai_ 

ai 

0 . 9 2 

0 . 1 4 

0.28 
gi_ 

at 

0 .4 

0.03 

0.01 0 . 3 8 0.01 

0.01 0 . 0 3 goi 

0 . 0 5 

0 . 0 6 

0 . 1 8 

0 . 7 5 

0 . 9 2 gi 0 . 9 2 at 0 . 9 2 

0 . 9 7 

0 . 1 

0.28 

0 .38 

0.03 

0 . 0 0 2 o.omi 0 . 0 0 aomi 0 . 0 0 

._) 



pcdd/pcdf form 1 

SOUD 

No dilution: 

(CSl) 

1 (CSS) 

Sample w t . s 

extract Di luted: 

D i l u t i o n Factor=: 

Calibration Stds ( 
TCDD/TCDF Others 

O.SO 2.5 

200 1000 

ug/uL) equivalent DL in Samples (ng/kg) Equivalent CL In Samples (ng/kg) 
OCDD/OCDF TCDD/TCDF Othars OCDD/OCDF TCDD/TCDF Others OCDO/OCDF 

5.0 i DL(CSl)s 1.82 9 . 1 1 8 . 2 ' ; CL (CSS): 730 3650 7299 

2000 

»M o r L i p i d s s ( ^ ^ ^ ^ ) E x t r a c t Vo l ( 20 ) uL 

; D iL(Cs l )s 1.'82 9 . 1 18.2 CjL (CSS) 730 3650 7299 

EPA LIMS Sample I : |g3f f i29 ;ga :g | EPA Sample t : . g g S g j g i s g S ^ ^ 

PROJECT NO. : ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ K ^ ^ ^ ^ ^ ^ 

PRIiJECT NAME: g ^ j g g ^ p g ^ g F E ^ ^ I g g ^ ^ ^ ^ 

DATA REVIEWER: 

SAMPLE TYPE; S o i l S ^ ^ g S 
% m ^ ^ M & ^ ^ ^ ^ ^ ^ M 

Waste ^aJ^^^JFish ^g^t^SgWater 

"B ID i i ^ ^ S ^ -

• ^ ' b giie:.isit(g^gq^ 

Extraction Data; ̂ ^ I g " 

Analysis Date: 

i other j.̂ S'Sî jSâ jW 

DNITS: ng/kg 
RESULT 

1 
2 
3 
4 
5 
6 
7 
8 
.9 

. 10 
1 1 
12 
13 
14 
15 

16 
17 

18 
19 
20 
2 1 
22 
23 
24 
25 
27 
28 

29 

TwppnwAr. 

0 . 7 3 
0 . 7 3 

3 . 4 
3 . 7 
3 . 5 

23 
. 4 . 6 

34 
74 
83 

1 7 0 
0 . 6 7 
0 . 3 7 

1 .2 
0 . 7 9 

8 . 9 
4 . 1 
2 . 6 

0 . 4 4 
1 .2 

24 
1 1 

1 . 5 
14 
13 

. 9 . 5 
7 . 6 

7 . 7 

RRMAHTt.'^; 

J i 2,3,7,8 TCDD 

J TCDD Total 

J 1 1,2,3,7,8 PeCDD 

J .. PeCDD Total 

J - 1 1,2,3,4,7,8 HxCDD 

^ 1,2,3,6,7,8 HxCDD 

J 1 1,2,3,7,8,9 HxCDD 

J HxCDD Total 

1,2,3,4,6,7,8 HpCDD 

J HpCDD Total 

. OCDD 

U C 2,3,7,8 TCDF 

J TCDF Total 

J 1 1,2,3,7,8 PeCDF 

U B 2,3,4,7,8 PeCDF 

J PeCDF Total 

U I 1,2,3,4,7,8 HxCDF 

J . 1 1,2,3,6,7,8 HxCDF 

U B 1,2,3,7,8,9 HxCDF 

U B 2,3,4,6,7,8 HxCDF 

J HxCDF Total 

1,2,3,4,5,7,8 HpCDF 

U B 1,2,3,4,7,8,9 HpCDF 

J HpCDF Total 

J 1 OCDF 

J TEQ (mammals from WHO-TEF) 

J TEQ (avian from WHO-TEF) 

J TEQ (fish from WHO-TEF) 

% Lipids . 

DATE DATA ENTERED AND V E R I F I E D 

I - DL r a i a a d dua t o PCDPE I n t a r f e r e n c e 

B - DL r a i s e d due t o Blank C o n t a m i n a t i o n 

D - D i l u t i o n Va lue 

C - C o n f i r m a t i o n V a l u e 

E - ' E s t i m a t e d H o s t P r o b a b l e C o n c e n t r a t i o n 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y ; 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
8 W a r n i n g - l o w r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
I I I S ION RATIO OUTSIDE LIMITS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X . 

X 

T E F 

namoalB 

1 

1 

0 . 1 
0 . 1 
0 . 1 

0 . 0 1 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 

= 
= 

^ 

= 
s 

s 

= 
= 

s 

= 

TEQ 

manna la 

0 . 7 3 

3 . 4 

0 . 3 5 
2 . 3 
0 . 5 

0 . 7 

0 . 0 1 7 
0 . 0 6 7 

0 . 0 6 0 
0 . 4 0 

. 0 . 4 1 

0 . 2 6 
0 . 0 4 
0 . 1 2 

0 . 1 
0 . 0 2 

0 . 0 0 1 

TEF 
birds 

1 

1 

0.05 

aoi 

g i 

ami 

o.omi 

g i 

g i 

g i 

g i 

g i _ 

go i 

0.01 _ 

o.omi_ 

TEQ 
birds 

0 . 7 3 

3 ; 4 0 

0 . 1 8 
0 . 2 3 

0 . 4 5 

0 . 0 7 

0 . 0 2 
0 . 6 7 

0 . 1 2 
0 . 7 9 

0 . 4 1 
0 . 2 6 
0 . 0 4 
0 . 1 2 

0 . 1 1 
0 . 0 2 

0 . 0 0 

TEF 
fish 

OJ 

0.01 

got 

o.mi 

gomi 

0.03_ 

go5 

0 J _ 

0.1 

g i 

ai 
ai_ 

0.01 

0.01_ 

0.0M1_ 

TEQ 
fish 

0 . 7 3 

3 . 4 0 

1 . 7 5 
0 . 2 3 
0 . 0 5 

0 . 0 7 

0 . 0 2 
0 . 0 3 

0 . 0 6 
0 . 4 0 

0 . 4 1 
0 . 2 6 
0 . 0 4 
0 . 1 2 

0 . 1 1 
0 . 0 2 

0 . 0 0 

dua t o I n t e r f e r e n c e , i o n r a t i o o u t . 



pcdd/pcdf form 1 

SOUD 
Calibration SIds (ug/uL) 

TCDD/TCDF C3thers OCDD/OCDF 
Equivalent DL In Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(CSl) 2 . 5 5 .0 ,- DL(CS1)= 2 .12 1 2 . 1 2 1 . 2 CL (CSS); 966 

(CSS) 

Sample w t . = ( S ^ ^ ^ o ^ ^ g ) 

Extract Diluted: ^ ~ ~ ' ~ ^ 

D i l u t i o n F a c t o r s ( ^ ^ ^ ^ ^ S ) 

E x t r a c t Vol ( 20 ) uL 

DlL(CSl)s 2 . 1 2 . 1 2 . 1 2 1 . 2 C^L (CSS) 966 9663 

EPA LIHS Sample # : | . j : d 2 ' 9 a ^ ^ l EPA Sample i : ^' 

PROJECT NO. ; 

PROJECT NAME: 

DATA REVIEWER; 

SAMPLE TYPE: 

LAB ID » : 

L a b . F n e : > ^ ^ ^ ' 0 ^ 

^ ^ j ^ i ^ i f f i l a ^ ^ r e ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ E x t r a c t i o n D a t e : ^ ^ ^ ^ ^ 

teS-=v5;g ' '• Was te . i ^ ^ ^ ^ F i s h { i ^ l g g g i i S g ^ W a t e r " 

A n a l y s i s D a t e : 

Other ' ^ ^ ^ g ^ g 

n g / k g 
HESDLT 

1 
2 
3 
4 
5 
5 
7 
8 
9 

10 

1 1 
12 
13 
14 

15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
27 
2 8 

29 

TWPTHNAT. 

1 . 1 
1 .3 

0 . 8 8 
2 . 4 

. 1 . 5 
. 1 1 
2 . 3 

24 
59 

110 
370 

0 . 7 5 
, 1 . 8 

0 . 6 1 

0 . 4 9 
6 . 8 
1 .3 
1 .3 

0 . 3 4 

0 . 9 5 
18 
12 

1 .2 
33 
32 

5 . 1 
4 . 3 

3 . B 

RRHABKfi; 

UJ 

1 2,3,7,8 TCDD 
' TCDD Total 

B 1,2,3,7,8 PeCDD 
PeCDD Total 

B 1,2,3,4,7,8 HxCDD 
1 1,2,3,6,7,8 HxCDD 
E 1,2,3,7,8,9 HxCDD 

HxCDD Total 
1,2,3,4,6,7,8 HpCDD 
HpCDD Total 

OCDD 
C 2,3,7,8 TCDF 

TCDF Total 
1 1,2,3,7,8 PeCDF 
B 2,3,4,7,8 PeCDp. 

PeCDF Total 
I 1,2,3,4,7,8 HxCDF . 
B 1,2,3,5,7,8 HxCDF 
E 1,2,3,7,8,9 HxCnDF 
B 2,3,4,6,7,8 HxCDF 

HxCDF Total 
1 1,2,3,4,5,7,8 HpCDF 
B 1,2,3,4,7,8,9 HpCDF 

HpCDF Total 
OCDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 

% Lipids I 

X 

X 

X 

1 

• 1 

0.1 
0.1 
0.1 

0.01 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

O.DOOl 

DATE DATA ENTERED AHD VERIFIED 

I - DL raiaad dua te PCDPE Intarfaranco 
B - DL raised due to Blank Contamination 
D - Dilution Value 
C - Confizmation Value 
E - 'Estimatad Hoat Probable Concantration 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d . 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y ; 
G High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
8 W a r n i n g - l o w r e c o v e r y i n PE sa iqp le . 
9 A c t i o n - h i g h r e c o v e r y i n FE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
11 IS ION RATIO OUTSIDE LIHITS 

dua to Intarfaranea, ion r a t i o out . 

TEF TEQ TEF TEQ 

birds birds fish fish 

1 . 1 0 1 1 . 1 0 I 1 . 1 0 

0 . 9 0 . 8 8 0 . 8 8 

0 . 1 5 go5 0 . 0 8 gj 0 . 7 5 

1 . 1 goi 0 . 1 1 got 0 . 1 1 
0 . 2 gi 0 . 2 3 0.01 0 . 0 2 

0 . 7 omi 0 . 0 7 ami 0 . 0 7 

0 . 0 3 7 gomi 0 . 0 4 gomi 0 . 0 4 

I 0 . 7 5 0.05 0 . 0 4 0 . 0 7 5 

0 . 0 3 1 ai 0 . 0 6 ao5 0 . 0 3 
0 . 2 5 I . 0 . 4 9 OJ 0 . 2 5 

0 . 1 3 01 0 . 1 3 0 . 1 3 
0 . 1 3 ai 0 . 1 3 ai O.J 
0 . 0 3 a i 0 . 0 3 g i O.L 

0 . 1 0 gi 0 . 1 0 gi 0 . 1 0 

0 . 1 0 . 1 2 got 0 . 1 2 
0 . 0 1 0.01 0 . 0 1 goi 0 . 0 1 

0 . 003 0.0 0 . 0 0 o.omi 0 . 0 0 

,] 

n 



p e d d / p c d f form 1 

.SOLID 

NO dilution: 

(CSl) 

(CSS) 

Sample w t . >= 

Extract D i lu ted : 

D i l u t i o n F a c t o r s 

Calibration Stds (ug/uL) Equivalent DL in Samples (ng/kg) Equivalenl CL in Samples (ng/kg) 
TCDD/TCDF Others OCDD«CDF TCDD/1 CDF Others OCDD/OCDF TCDD/TCDF Others OCDDTOCDF 

O.SO 2,5 5.0 : DL(CS1)= 2.35 l l ; ' 8 23.S : CL (CSS): 910 1700 9400 

200 1000 2000 

( ^ ^ ^ ^ ^ S s ) *M " ^ L i p i d s s ( ^ ^ ^ ) E x t r a c t Vo l (" 20 ) uL 

' i ^ ^ ^ ^ K ' •• ° l I '<CSl)s 2.35 11.8 23.5 .CiL (CS5) 910 4700 9400 

EPA LIMS Sample »: \ m J X 9 3 S ^ . EPA Sample «: ^ ^ ^ ^ ^ ^ g 

PROJECTNO.: fefi^^^^^^^^^^^^^^^^^^ 

PROJECT NAME; 

DATA REVIEWER: 

SAMPLE TYPE: Soil g^ij^Sfj Waste 

.LAB ID t:msm£simmi 
•• Lab F i l e : j g J I ^ ^ a A i ^ ^ 

^ m S ^ i J J ^ ^ ^ m S M ^ ^ ^ ^ ^ ^ S ^ ^ ^ m ^ ^ M . J?d:raction Date: ^ ^ j i ^ ^ 
fe^^^^SSgH'^^^B^^^^^^' ' • Analysis LDace: ^ ^ ^ g | g | ^ 
' ^ ^ g ^ F i s h g ^ S S - a ^ i ^ W a t e ? Other cA^ggjiiJffgag;^ 

D N I T S : n g / k g 

R E S U L T 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
• 1 1 

12 
13 
1 4 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
2 4 
2 5 
27 
28 

29 

TMTFnMftT, 

0 . 5 2 
0 . 5 2 
0 . 7 3 

2 . 7 
1 . 6 
7 . 1 

2 . 6 
27 
84 

1 4 0 
470 

0 . 1 6 
2 . 3 

0 . 4 2 
0 . 4 7 

8 . 1 
1 . 6 
1 . 4 

0 . 2 9 
0 . 8 7 

2 1 
14 

1 . 7 
42 
34 

4 . 1 
3 . 0 

3 . 1 

nii«r,TPTm.c. 

RKMARrgr 

UJ 

E 2,3,7,8 TCDD 
TCDD Total 

B 1,2,3,7,8 PeCDD 
PeCDD Total 

B ,1,2,3,4,7,8 HxCDD 
1,2,3,6,7,8 HxCDD 

1 1,2,3,7,8,9 HXCDD 
HxCDD Total 

1,2,3,4,6,7,8 HpCDD 
HpCDD Total 

OGDD • 
2,3,7,8 TCDF 
TCDF Total 

1 1,2,3,7,8 PeCDF 
B 2,3,4,7,8 PeCDF 

PeCDF Total 
,1 1,2,3,4,7,8 HxCDF ^ 
B 1,2,3,6,7,8 HxCDF 
E 1,2,3,7,8,9 HxCDF 
B - 2,3,4,6,7,8 HxCDF 

HxCDF.Total 
1,2,3,4,6,7,8 HpCDF 

B 1,^,3,4,7,8,9 HpCDF 

. HpCDF Total 
1 OCDF 

TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 
TEQ (fish from WHO-TEF) 

% L i p i d s -

X 

X 

X 

DATE DATA ENTERED AND V E R I F I E D 

I .- DL r a i a a d dua t o FCDFE I n t e r f e r e n c e 

B - DL r a i s a d d u e t o B l a n k C o n t a m i n a t i o n 

D - D i l u t i o n V a l u . 

C - c o n f i r m a t i o n V a l u . 

E - ' E s t i m a t e d Most P r o b a b l e C o n c e n t r a t i o n 

1 Less than quan t i t a t ion l i m i t . 
2 Over instrument c a l i b r a t i o n range. 
3 TCDF r e s u l t l e ss than CRQL, confirmation not required. 
4 E r ra t i c Cal ibrat ion response. 
5 Low IS racovery: 
6 High IS recovery: 
7 Analyte missed in PE sample. 
8 Warning-low'recovery in FE sample. 
9 Action-bigh recovery in PE sample. 
10 Warning-high recovery in PE sample. 
11 I S low MIJIO OUTSIDE LIMITS 

TEF 
maimals 

1 = 

0 . 1 = 
, 0 . 1 = 
0 . 1 = 

0 . 0 1 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 = 

dua t o I n t e r f e r e n c e , i o n n t i o c u t . 

TEQ TEF TEQ TEF TEQ 
mammals b i rds b i rds fish fish 

0 . 5 2 1 0 . 5 2 I 0 . 5 2 

0 . 7 I 0 . 7 3 ' 1 0 . 7 3 

0 . 1 6 0.03' 0 . 0 8 OJ 0 . 8 0 
0 . 7 0.01 0 . 0 7 goi 0 . 0 7 
0 . 3 gi 0 . 2 6 goi 0 . 0 3 

0 . 8 o.mi 0 . 0 8 ami 0 . 0 8 

0 . 0 4 7 

0 . 0 1 6 

0 . 0 2 1 
0 . 2 4 

0 . 1 6 
0 . 1 4 
0 . 0 3 

gomi_ 

i _ 

g i _ 

i_ 

g i _ 

ai_ 
ai 

0 . 0 5 o.omi_ 

0.03 0 . 1 6 

0 . 0 4 

0 . 4 7 

0 . 1 6 
0 . 1 4 
0 . 0 3 

0 . 0 9 ai 0 . 0 9 

0 . 1 
0 . 0 2 

0.01 

goi 

0 . 1 4 
0 . 0 2 

ao3_ 

oj_ 

gi_ 

gi_ 

ai_ 
ai_ 

o.oi_ 
aoi 

0 . 0 5 
0 . 0 1 

0 . 0 2 

0 ; 2 4 

0 . 1 6 
0 . 1 4 
0 . 0 3 
0 . 0 9 

0 . 1 4 
0 . 0 2 

0 . 0 0 3 0.0001 0 . 0 0 o.omi 0 . 0 0 



pcdd/pcdf torm. 1 

SOUD 

No dilution: 

(CSl) 

(CSS) 

Sample w t . s 

Extract Diluted: 

D i l u t i o n Factors 

Calibration Stds ( 
TCDDn-CDF Others 

0.50 2.5 

200 1000 

'S' 

ug/uL) Equivalent DL in Samplas (ng/kg) Equivalent CL in Samples (ng/kg) 
OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDDHCDF Others OCDD/OCDF 

S.O ; DL(CS1)= 2.07 10.3 20.7 : CL (CSS): 826 

2000 

*M o r L i p i d s s ( ^ ^ ^ ^ ) -, E x t r a c t V o l ( 20 ) uL 

; DiL(CSl)= 2.07 10.3 20 .7 C^L (CSS) 826 

1131 8261 

1131 8261 

EPA LIMS Sample f: 

PROJECT NO.: 

PROJECrr NAHE: 

DATA REVIEWER: 

SAHPLE TYPE: 

LAB ID *: 

Lab Flle:^ 

Extraction Date 

Analysis Date:^ 
Other faK^jgj!^,ag^igfi 

UNITS: n o / k g 
RBStILT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 

13 
14 
15 
15. 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
27 
28 

29 

TNTEnmi, 

0 . 3 6 

0 . 1 9 
0 . 6 3 
0 . 9 2 

1 .0 
3 . 0 
1 .3 

12 
37 
58 

2 0 0 
0 : 4 5 
0 . 1 8 
0 . 3 1 
0 . 3 3 

4 . 3 
1 . 5 

0 . 5 1 
0 . 1 7 
0 . 5 7 

10 
7 . 2 

0 . 8 9 
9 . 7 

15 
2 . 5 
2 . 4 

2 . 2 

n i n T . T P T i T p a . 

U ' E 2,3,7,8 TCDD 
J TCDD Total 
U E 1,2,3,7,8 PeCDD 
J PeCDD Total 
U B 1,2,3,4,7,8 HxCDD 
J 1 1,2,3,6,7,8 HxCDD 
-U B .1,2,3,7,8,9 HxCDD 
J HxCDD Total 

1,2,3,4,6,7,8 HpCDD 
J HpCDD Total 

OCDD 
U C 2,3,7,8 TCDF 
J TCDF Total 
J 1 1,2,3,7,8 PeCDF 
U E 2,3,4,7,8 PeCDF 
J PeCDF Total 
U I 1,2,3,4,7,8 HxCDF 
U E 1,2,3,5,7,8 HxCDF 
U . 1,2,3,7,8,9 HxCDF 
U B 2,3,4,6,7,8 HxCDF 
J HxCDF Total 
J 1 1,2,3,4,6,7,8 HpCDF 
U B 1,2,3,4,7,8,9 HpCDF 
J HpCDF Total' 
J 1 1 OCDF 
J TEQ (mammals from WHO-TEF) 
J TEQ (avian from WHO-TEF) 
J TEQ (fish frOTl WHO-TEF) 

% Lipids 
DATE DATA ENTERED AND VERIFIED 

I - DL raised dus to FCDPE Intarferenca 
B - DL raised dua to Bluik Contamination 
D - Dilution Valu. 
C - Confiimation Valua 
E - 'Eatimated Hoat Probable Concentration 

1 Less than quan t i t a t i on l i m i t . 
2 Over instrument c a l i b r a t i o n . range. 
3 TCDF r e s u l t l e s s than CRQL, confirmation not requi red . 
I E r r a t i c Ca l ib ra t ion response. 
5 Low IS recovery: 
6 High IS recovery: I 
7 Analyte missed i n PE sample. 
8 Warning-low recovery in PE sample. 
9 Action-high recovery in PE sample. 
10 Warning-high recovery in PE sample. 
I I 15 ION RATIO OUTSIDE LIHITS 

dua to Interference, ion r a t i o out . 

TEQ TEF TEQ TEF TEQ 

nanmala birds birds fish fish 

0 . 3 6 1 0 . 3 6 I 0.36 

X 

X 

X 

X 

X 

X 

X • 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1 

0 . 1 
0 . 1 
0 . 1 

0 . 0 1 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 . 5 

0 . 1 

. 0 , 1 
0 . 1 
0 . 1 

0 . 0 1 
0 . 0 1 

0 . 0 0 0 1 

= 

= 

= 

= 
= 
= 

: . 

0 . 6 

0 . 1 0 
0 . 3 
0 . 1 

0 . 4 

0 . 0 2 

0 . 0 4 5 

0 . 0 1 6 
0 . 1 7 

0 . 1 5 
0 . 0 5 
0 . 0 2 
0 . 0 6 

0 . 1 
0 . 0 1 

0 . 0 0 2 

l _ 

go5 

goi 

a i _ 

a m i _ 

o.omi 

i _ 

.ai 

i _ 

01 

gi 

a i 

a i _ 

0.01 

0.01 _ 

aomi_ 

0 . 6 3 

0 . 0 5 
0 . 0 3 
0 . 1 3 

0 . 0 4 

0 . 0 2 

0 . 4 5 

0 . 0 3 
0 . 3 3 

0 . 1 5 
0 . 0 5 
0 . 0 2 
0 . 0 6 

0.0.7 
0 . 0 1 

0 . 0 0 

g5 

goi 

aoi_ 

gmi_ 

gomi 

0.03_ 

0.03 

g 3 _ 

0.1 

g i 

g i 

g i _ 

0.01 

0.01 _ 

0.0O01_ 

0 . 6 3 

0 . 5 0 
0 . 0 3 
0 . 0 1 

0 . 0 4 

0 . 0 2 
0 . 0 2 

0 . 0 2 
0 . 1 7 

0 . 1 5 
O . C 
0 . 0 
0 . 0 6 

0 . 0 7 

0 . 0 1 

0 . 0 0 

-

—' 

-| 

1 



pedd/pcdf focA 1 

SOUD 

No dilution: 

- (CSl) 

(CSS) 

Sample w t . = 

Extract Di luted: 

D i l u t i o n Fac to rs 

Calibration SIds (ug/uL) , Equivalent DL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF . TCDD/TCDF Others OCDD/OCDF 

0.50 2.5 S.O ; DL(CSl)s 1.85 9.2 18.5 

200 1000 2000 

*H o r L i p i d s = ( ^ ^ ^ ^ ) E x t r a c t V o l 

; DiL(CSl)c 1.85 9.2 . 18.5 

. - Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Olhers OCDD/OCDF 

CL (CSS) . 739 3693 7387 

( 20 ) UL 

C iL (CSS) 739 3 6 9 3 , 7387 

EPA LIMS Sample #: |iEqaf99St^ 
PROJECT NO. 

PROJECT NAME: 

DATA REVIEWER: 

SAMPLE TYPE: 

I^BID<;gL^^Mj EPA Sample »: ,6.̂ ESgg!ig5SSi 
jit^^^^^^^^^P^^^^^^^^^^BS^S.^ Lab File: ^ 
W . ^ 9 & ^ - , ; : m s ^ ^ i M M & M W i ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ l Extraction Pate; ̂ agg^^^pj] 

Waste g S a s ^ J F i s h ^ a g g a ^ g J ^ W a t e r Other fegj^^jfeajgg 

n g / k g 
REStILT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

1 1 
12 
13 
14 
15 
16 
17 
18 

19 
20 
2 1 

, 22 
23 
24 
2 5 
27 
28 

29 

TTTPRRMRT, 

0 . 1 0 
, 0 . 1 0 

0 . 3 6 
0 . 3 6 
0 . 2 9 
0 . 7 5 
0 . 3 3 

1 .2 
1 .7 

1 .7 
24 

0 . 2 9 
0 . 1 7 

- 0 . 2 4 
0 . 2 6 
0 . 3 8 
0 . 3 1 

0 . 3 5 
0 . 1 7 
0 . 3 3 
0 . 7 6 
0 . 4 2 
0 . 2 8 
0 . 6 2 
0 . 5 4 
0 . 9 1 

1 . 2 

0 . 9 0 

nUALTFTRP."]. 

RRMARX.9: 

UJ 

J 

E 

B 

B 

1 
E 

1 

C 

E 
B 

£ 
B 

B 

E 
B 

B 

2 , 3 , 7 , 8 TCDD 
TCDD T o t a l 

1 , 2 , 3 , 7 , 8 PeCDD 
PeCDD T o t a l 

1 , 2 , 3 , 4 , 7 , 8 HxCDD 
1 , 2 , 3 , 6 , 7 , 8 HxCDD 

1 , 2 , 3 , 7 , 8 , 9 HxCDD 
HxCDD T o t a l 

1 , 2 , 3 , 4 , 6 , 7 , 8 HpCDD 
HpCDD T o t a l 

OCDD 
2 , 3 , 7 , 8 TCDF 

TCDF T o t a l 

1 , 2 , 3 , 7 , 8 PeCDF 
2 , 3 , 4 , 7 , 8 PeCDF 

PeCDF T o t a l 
1 , 2 , 3 , 4 , 7 , 8 HxCDF 
1 , 2 , 3 , 6 , 7 , 8 HxCDF 
1 , 2 , 3 , 7 , 8 , 9 HxCDF 
2 , 3 , 4 , 6 , 7 , 8 HxCDF 

HxCDF T o t a l 
1 , 2 , 3 , 4 , 6 , 7 , 8 HpCDF 
1 , 2 , 3 , 4 , 7 , 8 , 9 HpCDF 
' HpCDF T o t a l 

OCDF 
TEQ (mammals f r o m WHO-TEF) 
TEQ ( a v i a n f r o m WHO-TEF) 

TEQ ( f i s h f r o m WHO-TEF) ' 

% L i p i d s 

X 

X 

DATE DATA ENTERED AND VERIFIED 

I - DL ra i sed dua to PCDPE Intarfaranea 
B - DL raiaad due to BlonX Contamination 
D - Dilut ion Value 
C - Confimation Valua 

' E - 'Estimated Host Probable Concentration' 
1 Less than quan t i t a t ion l i m i t . 
2 Over instrument c a l i b r a t i o n range. ' 
3 TCDF r e s u l t l e ss than CRQL, confirmation not required 
4 E r r a t i c Cal ibra t ion response. 
5 Low IS recovery: 
6 High IS recovery: 
7 Analyte missed in PE saxnple. 
8 Warning-low recovery in' PS sample. 
9 Action-high recovery in PE sample. 
10 Warning-high recovery in PB sample. 
11 IS ION HATIO OUTSIDE LIMITS 

TEF 
maimals 

0 . 1 = 
0 . 1 = 
0 . 1 • = 

0 . 0 1 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 

0 . 1 

0 . 0 5 
0 . 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

0 . 0 1 
• 0 . 0 1 

0 . 0 0 0 1 

due t o Interfaranca, ion r a t i o out . 

TEQ TEF TEQ TEF TEQ 

mammala birds birds fish fish 

0 . 1 0 1 0 . 1 0 I 0 . 1 0 

0 . 4 0 . 3 6 . 1 0 . 3 6 

0 . 0 3 go5 0 . 0 1 03 0 . 1 5 

0 . 1 0.01 0 . 0 1 0.01 0 . 0 1 
0 . 0 gi 0 . 0 3 0.01 0 . 0 0 

0 . 0 gmi 0 . 0 0 o.mi 0 . 0 0 

0 . 0 0 2 4 gomi 0 . 0 0 gomi 0 . 0 0 

0 . 0 2 9 1 0 . 2 9 O.03 0 • 01 

0 . 0 1 2 gi 0 . 0 2 0.01 0 . 0 1 
0 . 1 3 1 0 . 2 5 OJ 0 . 1 3 

0 . 0 3 ai 0 . 0 3 ai 0 . 0 3 
0 . 0 4 ai 0 . 0 4 ' gi 0 . 0 4 
0 . 0 2 g i 0 . 0 2 g i 0 . 0 2 

0 . 0 3 gi 0 . 0 3 0.1 O.03 

0 . 0 - 0 . 0 0 0.01 0 . 0 0 

0 . 0 0 0.01 0 . 0 0 aoi 0 . 0 0 

0 . 0 0 0 grooi 0 . 0 0 o.omi 0 . 0 0 



p c d d / p c d f f o tm 1 

SOLID Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

- Equivalent DL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent CL In Samples (ng/kg) 
TCDD/TCDF Others . 0CDDA3CDF 

No dilution: 

( C S l ) 5 . 0 ; D L ( C S 1 ) = 9 . 7 1 9 . 1 , CL ( C S S ) > 7 7 1 

(CSS) 

Sample w t . 

Extract Diluted: 

D i l u t i o n F a c t o r c ( S ^ ^ 

E x t r a c t Vo l ( 20 ) uL 

9 . 7 1 9 . 1 C,L (CSS) 7 7 l ' 

EPA LIMS Sampli 

PROJECT NO..: 

PROJECT NAME; 

DATA REVIEWER: 

SAMPLE T Y P E : 

e I : | . j ; 0 3 j l . : & g 3 ^ EPA S a m p l e I : ' j ^ S S S & ^ M ^ 

jSMj ig r^M^^P^^^P 

SS^pg-

U N I T S : n g / k g 

RBaniA 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

• 13 

14 
15 
15 
l"? 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 

INTKHHAI. 

0.12 

0.12 

0.29 

0.29 

0.22 

0.73 

0.35 

1.1 
1.4 
1.9 
18 

0.13 

0.19 

0.25 

0.31 

0.21 

0.37 

0.27 

0.16 

0.32 

0.22 

0.51 

0.23 

0.19 

0.79 

0.S6 

1.1 
0.83 

QimiiTFTEIl.'i; 

REMARgg; 

UJ 

UJ 

DATE DATA ENTERED AND V E R I F I E D 

I - DL r a i a a d due' t o PCDPE I n t a r f e r e n c a 

B - DL r a i a a d dua t o Blank C o n t a m i n a t i o n 

D - D i l u t i o n Value 

C - C o n f i m a t i o n Va lua 

E - * E a t i n a t a d Hoat P r o b a b l e C o n c e n t r a t i o n 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Oyer i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d . 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
a W a r n i n g - l o w r e c o v e r y i n PE sample . 
9 A c t i o n - h i g h r e c o v e r y i n PE seunple. 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
11 IS IOU RATIO OUTSIDE LIHITS 

E 

B 

E 
1 
B 

1 

1 

E 
E 

E 
E 

E 

E 
B 

B 

2,3,7,8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1,2,3,6,7,8 HxCDD 

1,2,3,7,8,9 HxCDD 

HxCDD Total 

1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

OCDD 

2,3,7,8 TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 

PeCDF Total 

1,2,3,4,7,8 HxCDF 

1,2,3,6,7,8 HxCDF 

1,2,3,7,8,9 HxCDF 

2,3,4,6,7,8 HxCDF 

HxCDF Total 

1,2,3,4,6,7,8 HpCDF 

1,2,3,4,7,8,9 HpCDF 

HpCDF Total . 

OCDF 

TEQ (mammals from VfflO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

^̂ .t̂ -j 

1 

1 

0.1 
0.1 
0.1 

0.01 

0.0001 

0.1 

0.05 

0.5 

0.1 
0.1 
0.1 
0.1 

0.01 

0.01 

0.0001 

d u e . t o I n t o r f e r e n c e , i o n r a t i o o u t . 

TEQ 

l i s 

0 . 1 2 

TEF TEQ 

birds birds 

0 . 1 2 

TEF TEQ 

fish fish 

1 ' 0 . 1 2 

0 . 3 0 . 2 9 0 . 2 9 

0 . 0 2 

0 . 1 
0 . 0 

go5_ 

goi_ 

a i 

0 . 0 1 g5 0 . 1 1 
0 . 0 1 goi 0 . 0 1 
0 . 0 4 aoi 0 . 0 0 

0 . 0 gmi 0 . 0 0 o.mi 0 . 0 0 

0 . 0 0 1 8 o.omi 0 . 0 0 gomi 0 . 0 0 

0 . 0 1 3 I 0 . 1 3 go5 0 . 0 1 

0 . 0 1 3 0 . 0 3 0.05 0 . 0 1 
0 . 1 6 0 . 3 1 gj 0 . 1 6 

0 . 0 4 

0 . 0 3 

0 . 0 2 

0 . 0 3 

g i _ 

l_ 

a i _ 

g i _ 

a i 

g i 0 . 0 3 

0 . 0 4 g i 0 . 0 4 

0 . 0 3 

0 . 0 2 

gi 0 . 0 3 
gi 0 . 0 2 
gi 0 . 0 3 

0 . 0 , 

0 . 0 0 

0.01 _ 

0.01 

0 . 0 1 0.01 0 . 0 1 
0 . 0 0 goi 0 . 0 0 

0 . 0 0 0 0.0001 0 . 0 0 o.omi 0 . 0 0 



p c d d / p c d f form .1 

SOLID 
Calibration Stds (ug/uL) 

TCDD/TCDF Olhers OCDD/OCDF 
Equivalent DL in Samples (ng/kg) 

TCDD/TCDF Olhers OCDOOCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Others - OCDD/OCDF 
No dilution: 

(CSl) S.O ; DL(CS1)= 2 . 6 6 1 3 . 3 

sample w t . s ( fej^^^jg) 

Extract Di luted: 

D i l u t i o n F a c t o r s ( sffimi) 

o r L i p i d s » ( ^ ^ ^ g j g ) E x t r a c t Vol ( 20 ) uL 

; OiL(CSl)s 2 . 6 6 1 3 . 3 2 6 . 6 C^L (CSS) 1061 

EPA LIHS Sample I 

PROJECT NO. : 

PROJECT NAME: 

OATA REVIEWER: 

SAMPLE TYPE: 

t-a^aio-SMil EPA Sample #; 

gjg^g;?; Waste 

LAB ID t : g : ^ ^ ^ ^ ^ g j 
Lab F i l e : 

' ^ S ^ ^ T i s h ^ ^ S g w a t e r 

E x t r a c t i o n D a t e : ^ j l ^^J J j JZJJ JWf 

A n a l y s i s D a t e : ^ ^ ^ ^ ^ ^ ® S l 

Other ga;^a^g.i^.vas 

UNITS: n g / k g 
REStILT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 

TWTPRM.T, 

, 0.18 

0.18 

0.39 

0.33 
0.44 

0.68 

0.30 

1.1 
1.4 
1.4 
25 

0.18 

0.26 

0.34 

0.41 

0.74 

' 0.55 

0.25 

0.22 

0.'40 

0.95 

0.52 

0.40 

0.93 

0.7? 

1.1 
1.4 
1.2 

rniAT.T.TJTRI. 

UJ 

• u j 

2,3,7,8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PSCDD Total 

1,2,3,4,7,8 HxCDD 

1.2.3.6.7.8 HxCDD 

1.2.3.7.8.9 HxCDD 

HxCDD Total 

1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

OCDD 

2,3,7,8 TCDF 

TCDF T o t a l 
1 , 2 , 3 , 7 , 8 PeCDF 
2 , 3 , 4 , 7 , 8 PetnsF 

PeCDF Total 

1,2,3,4,7,8 HxCDF 

1.2.3.6.7.8 HxCDF 

1.2.3.7.8.9 HxCDF 

2,3,4,6,7,8 HxCDF 

HxCDF Total 

1.2.3.4.5.7.8 HpCDF 

1.2.3.4.7.8.9 HpCDF 

HpCDF Total 

OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) 

% Lipids , 

1 = 

0.1 = 

0.1 = 

0.1 = 

0.01 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 

0.1 

0.05 

0.5 

0.1 
0.1 
0.1 
0.1 

0.01 

0.01 

0.0001 = 

DATE DATA ENTERED AND V E R I F I E D 

, I - DL r a i a a d d u a t o PCDPE I n t e r f a r a n c e 

B - DL r a i a a d d u * t o Blank C o n t a n i n a t i o n 

D - D i l u t i o n Va lue 

C - C o n f i m a t i o n V a l u e 

E - ' E s t i m a t a d Hos t P r o b a b l e C o n c e n t r a t i o n 

1 Less t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q t u i r e d . 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . -
5 Low IS r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PE s a m p l e . 
B Waming-low recovery in PE sanple. 
.9 Action-high recovery in PE sample. 
10 Warning-high recovery in PE sample. 
11 IS ION RATIO OUTSIDE LIHITS 

d u a t o I n t a r C e r e n e o , i o n r a t i o o u t . 

TEQ TEF TEQ TEF TEQ 

nanmala birds birds fish fish 

0 . 1 8 1 0 . 1 8 1 0 . 1 8 

0.4 

0.0'4 

0.1 
0.0 

0.0 

0.0026 

0.018 

0.017 

0.21 

0.06 

0.03 

0.02 

0.04 

0.0 
0.00 

0.000 

0 . 3 9 

0.03 0 . 02 

o.mi 

a i _ 

g i 

a3 

0 . 3 9 

0 . 2 2 

aoi 0 . 0 1 aoi 0 . 0 1 
ai 0 . 0 3 0.01 0 . 0 0 

0 . 0 0 gmi 0 . 0 0 

gomi 0 . 0 0 oomi 0 . 0 0 
I 0 . 1 8 0.03 0 . 0 1 

g i 0 . 0 3 ^ go3 0 . 0 2 

I 0 . 4 1 a5 0 . 2 1 

0 . 0 6 ai 0 . 0 6 
0 . 0 3 , ai 0 . 0 3 
0 . 0 2 gi 0 . 0 2 
0 . 0 4 ai 0 . 0 4 

goi 0 . 0 1 goi 0 . 0 1 
0.01 0 . 0 0 0.01 0 . 0 0 

gomi 0 . 0 0 o.omi 0 . 0 0 



p c d d / p c d f form 1 

SOUD Calibration Stds (ug/uL) 
TCDD/TCDF Othars OCDD/OCDF 

Equivalent DL In Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

. Equivalent CL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

No dilution: 

( C S l ) 5 . 0 ; D L ( C S l ) s 2 . 2 5 1 1 . 3 CL ( C S S ) : 

(CSS) 2000 

»M o r L i p i d s = (J^SfiOiK^ ) 

Extract Diluted: 

Dilution Factors ( 

EPA LIMS Sample #: |-3I,(r3iO.-2̂ ^ EPA Sample (t:@ 

PROJECT NO. : ^ ^ ^ 

PROJECT NAHE: 

DATA REVIEWER;; 

S o i l 

Lab F i l e ; g ^ f l ^ o a i j g b ^ j g 

E x t r a c t i o n D a t e ; ^ 5 ^ g 

SAHPLE T Y P E ; j £ | E C ^ ^ ^ Waste a ^ ^ ^ f e E l s h ! ! v j ^ ^ ' ^ i # i ^ W a t e r 

A n a l y s i s D a t e : g 5 s ^ j ^ ^ @ . ^ J 

UNITS: n g / k o 
REStILT 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 

1 1 
12 
13 
14 
1 5 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
2 5 
27 

28 

29 

TOTflRmi. 

0 . 8 6 
0 . 3 9 

9 . 8 
15 
15 

1 3 0 
27 

2 1 0 
7 2 0 
830 

2 1 0 0 
0 . 4 7 
0 . 5 7 

1 . 8 . 
2 . 0 

23 
13 

8 . 7 
0 . 8 2 

3 . 5 
1 2 0 

90 
8 . 6 
2 4 0 
140 

40 
2 3 . 

2 5 

OUnLTrTRB.I; 

U E 2 , 3 , 7 , 8 TCDD 

J TCDD T o t a l 

J l ' 1 , 2 , 3 , 7 , 8 PeCDD 

J P e C D D T o t a l 

1 , 2 , 3 , 4 , 7 , 8 HxCDD 

1 , 2 , 3 , 6 , 7 , 8 HxCDD 

1 , 2 , 3 , 7 , 8 / 9 HxCDD 

J HxCDD T o t a l 

' 1 , 2 , 3 , 4 , 6 , 7 , 8 HpCDD 

J , HpCDD T o t a l 

- OCDD 

U C 2 , 3 , 7 , 8 TCDF 

J TCDF T o t a l 

J 1 1 , 2 , 3 , 7 , 8 P e C D F 

U B 2 , 3 , 4 , 7 , 8 P e C D F 

J .. P e C D F T o t a l 

• 1 , 2 , 3 , 4 , 7 , 8 HxCDF 

J 1 1 , 2 , 3 , 6 , 7 , 8 HxCDF 

U B 1 , 2 , 3 , 7 , 8 , 9 HxCDF 

J 1 2 , 3 , 4 , 6 , 7 , 8 HxCDF 

J H x ( 3 l F T o t a l 

1 , 2 , 3 , 4 , 6 , 7 , 8 H p C D F 

J 1 , 1 , 2 , 3 , 4 , 7 , 8 , 9 H p C D F 

J HpCDF Total 

OCDF 

J TEQ (mammals from WHO-TEF) 

J TEQ (avian from WHO-TEF) 

J' TEQ (fish from WHO-TEF) 

% Lipids 

DATE DATA ENTERED AMD V E B I F I E D ." 

I - DL r a i s a d d u . t o FCDFE I n t e r f e r e n c e 

B ~ DL r a i s e d due t o B l a n k C o n t a m i n a t i o n 

D - D i l u t i o n Va lue 

C - C o n f i r m a t i o n Va lue 

E - . ' E a t i m a t e d Hoat P r o b a b l a C o n c e n t r a t i o n 

1 L e s s t h a n c j u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e c j u i r e d . 
I E r r a t i c c a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : 
6 High I S r e c o v e r y : 
7 A n a l y t e m i s s e d i n PB sample . 
8 W a r n i n g - l o w . r e c o v e r y i n PE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
I I I S ION BATIO OUTSIDE LIMITS 

X 

X 

X 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 
0 . 1 

0 . 0 5 
0 : 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

D-Ol 
0 . 0 1 

0 . 0 0 0 1 

due t o I n t a r f e r e n c a , i o n r a t i o o u t . 

TEQ TEF TEQ TEF TEQ 

m a m a l s birds birds fish fish 

0 . 8 6 1 0 . 8 5 I 0 . 8 6 

9 . 8 1 9 . 8 0 1 9 . 8 0 

1 . 5 0 0 . 7 5 0.05 

aoi 1 . 3 0 1 3 . 0 

2 . 7 a i 2 . 7 0 

a 3 _ 

g o i _ 

0.01 

7 . 5 0 

1 . 3 0 

0 . 2 7 

7 . 2 0 . 7 2 gmi 0 . 7 2 

0 . 2 1 aomi 0 - 2 1 gomi 0 . 2 1 

1 0 . 4 7 go3 0 . 0 2 0 . 0 4 7 

0 . 0 9 0 

1 . 0 0 

a i _ 

1 

0 . 1 8 

2 . 0 0 
ao5_ 

03 

0 . 0 9 

1 . 0 0 

1 . 3 0 a i 1 . 3 0 a i 1 . 3 0 

0 . 8 7 

0 . 0 8 

0 . 3 5 

a i _ 

g i _ 

a i 

0 . 8 7 

0 . 0 8 
ai_ 

a i 

3 5 a i " 

0 . 8 7 

0 . 0 

0 . 3 5 

0 . 9 0 . 9 0 , aoi ' 0 . 9 0 

0 . 0 9 0.01 0 . 0 9 0.01 0 . 0 9 

0 . 0 1 4 goroi 0 . 0 1 o.omi . 0 . 0 1 

D 

n 

D 



pcdd/pcdf form 1 

SOUD 
Calibration Stds (ug/uL) 

TCDD/TCDF Othars OCDD/OCDF 
Equivalent DL in Samples (ng/kg) 

TCDD/TCDF Olhere OCDD/OCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(CSl) 5 .0 ; DL(CSl ) s l . a S 2 1 . 3 CL (CSS): 1945 

(CSS) 

Sample w t . s ( 

Extiact Diluted: 

Dilution Factors ( 

or Lipids = (S^5E9S.<S > Extract Vol ( 20 ) uL 

; DiL(CSl)= 1.86 24.3 48.6 CjL (CSS) 1915 

EPA LIHS Sample H: 

PROJECT NO.; 

PROJECT NAHE: 

DATA REVIEWER: 

SAMPLE TYPE: 

LAB ID « 

Lab F i l e 

^ ^ ^ ^ ^ ^ • i g S ^ f f s ^ f a W ^ ^ M ^ ^ ^ ^ ^ ^ ^ M ^ ^ ^ S Extraction Data: 

^ ^ 9 ^ ^ r u : w g ^ ^ ^ i g ^ ^ ^ ^ g . . . . . " Ana ' lya i s Date : 

g n g g ; ^ °^^ Was te gigi l^^S^ F i s h S ^ ^ E E S ^ g W a t e r . . O t h e r 

S g ^ ^ l j f ^ 

aigg^gSj^sB 

DNITS: ng/)cg 
RESina 

1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

1 1 

12 

13 

14 

- 15 

16 

17 

. 18 

19 

20 

2 1 

. 22 

23 

24 

2 5 

27 

28 

29 

-rwrispmi. 

1 . 5 

2 . 2 

16 

32 

24 

1 7 0 

33 

320 

1 1 0 0 

1 4 0 0 

4 7 0 0 

1 . 1 

2 . 3 

3 . 9 

4 . 2 

52 

19 

12 

1 . 1 

5 . 9 

220 

180 

13 

530 

420 

60 

37 

4 1 

ntjxt.TPTrnB. 

E 

1 

c 

1 

1 

1 

1 

1 

1 

1 

2 , 3 , 7 , 8 TCDD 

TCDD T o t a l 

1 , 2 , 3 , 7 , 8 PeCDD 

PeCDD T o t a l 

1 , 2 , 3 , 4 , 7 , 8 HxCDD 

1 , 2 , 3 , 5 , 7 , 8 HxCDD 

1 , 2 , 3 , 7 , 8 , 9 HxCDD 

HxCDD T o t a l 

1 , 2 , 3 , 4 , 6 , 7 , 8 HpCDD 

HpCDD T o t a l 

OCDD 

2 , 3 , 7 , 8 TCDF 

TCDF T o t a l 

1 , 2 , 3 , 7 , 8 PeCDF 

2 , 3 , 4 , 7 , 8 PeCDF 

PeCDF T o t a l 

1 , 2 , 3 , 4 , 7 , 8 HxCDP 

1 , 2 , 3 , 6 , 7 , 8 HxCDF 

1 , 2 , 3 , 7 , 8 , 9 HxCDF 

2 , 3 , 4 , 6 , 7 , 8 HxCDF 

HxCDF T o t a l 

1 , 2 , 3 , 4 , 6 , 7 , 8 HpCDF 

1 , 2 , 3 , 4 , 7 , 8 , 9 HpCDF 

. HpCDF T o t a l 

OCDF 

TEQ (mammals f r o m WHO-TEF) 

TEQ ( a v i a n f r o m WHO-TEF) 

TEQ ( f i s h f r o m WHO-TEF) 

% L i p i d s 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
DATE DATA ENTERED AND VERIFIED 

I - DL raiaad due to PCDPE Interfaranca 
B - DL ra isad dua to Blank Cantamlnation 
D'- Dilution Value 
C - ConfimBtion Value 
E - /Estimated Moat Probable Concentration 

1 Less t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y : 
6 High 15 r e c o v e r y : 
7 A n a l y t e m i s s e d i n PB s a m p l e . 
6 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 LIHITS 

TEF 
mannala 

1 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

O.OI = 

0 . 0 0 0 1 = 

0 . 1 = 

0 . 0 5 = 

0 . 5 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

0 . 1 = 

0 . 0 1 = 

0 . 0 1 = 

0 . 0 0 0 1 = 

due to Intarferenca, ion r a t i o out . 

TEQ 

monanals 

1 . 5 0 

TEF TEQ TEF 

birds birds fish 

1 1 . 5 0 

TEQ 

fish 

1 1 . 5 0 

1 6 . 0 1 1 6 . 0 0 I 1 6 . 0 0 

2 . 4 0 0.03 

goi 

3 . 3 0.1 3 . 3 0 

1 7 . 0 

1 . 2 0 0:3 1 2 . 0 0 

g o r 1 . 7 0 

goi 

1 .70 

0 . 3 3 

1 1 . 0 o.mi 1 .10 o.mt 1 . 1 0 

0 . 4 7 

0.110 
gomi 0 . 4 7 gomi_ 

0.05 1 . 1 0 

0 . 1 9 5 gi 0 . 3 9 

2 . 1 0 4 . 2 0 

1 . 9 0 

1 . 2 0 

0 . 1 1 

0 . 5 9 

g i _ 

g i _ 

a i _ 

a i 

1 .90 

1 .20 

0 . 1 1 

0 . 5 9 

0.03 _ 

a3_ 

ai_ 

ai_ 

gi_ 

g i 

1 .8 

0 . 4 7 

0 . 0 6 

0 . 2 0 

2 . 1 0 

1 . 9 0 

1 .20 

0 . 1 1 

0 . 5 9 

1 . 8 0 0.01 1 . 8 0 

0 . 1 3 0.01 0 . 1 3 aoi 0 . 1 3 

0 . 0 4 2 o.omi 0 . 0 4 o.omi 0 . 0 4 



pcdd/pcdf form 1 

SOLID Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent DL in Samples (ng/kg) 
TCDCVTCDF Others OCDD/OCDF 

Equivalent CL in Samplas (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(CSl) 5 .0 ; DL(CSl )s 3 . 1 3 I S . 6 3 1 . 3 CL (CS5): 1250 

(CSS) 2000 

Sample w t . = ( g S ^ ^ f f i ^ g ) 

Extract Diluted: 

D i l u t i o n F a c t o r s ( 

%H or Lipids s (j^^^Sa ) 

; DiL(CSl)s 3.13 15.6 

Extract Vol ( 20 ) uL 

31.3 CiL (CSS) 1250 

EPA LIMS Sample #: IjOgaOii^^ EPA Sample *: S i H m 

PROJECT NO. : -̂ .^P^^^^^S^g^P^^ 
PROJECT NAHE: 

DATA REVIEWER: 
SAMPLE TYPE: Soil î § S ^ ^ ! ^ Fish .^aSS^g^ig^iiJWatar 

LAB ID I: 

Lab File; 

Extraction Date: 

Analysis Data: 

Other 

no/kg 
RESULT 

1 
2 
3 
4 
5 
6 
7 

• 8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 

-TNTRBM.! 

2.2 
2.2 
11 
15 
13 
89 
23 
130 
350 
39.0 

1000 

1.8 
2.5 
1.2 
3.0 
15 
12 
6.7 

0.69 

4.3 
72 
46 
5.3 
120 
80 
34 
25 
26 

OUALTI'im.t;. 

U J 

U J 

1,5 

1,5 

1,5 
5 
5 

5 

5 

G 

5 
1,5 

1,5 
1,5 
5-

1,5 

5 
1,5 

5 

2, 3,'7, 8 TCDD 

TCDD Total 

1,2,3,7,8 PeCDD 

PeCDD Total 

1,2,3,4,7,8 HxCDD 

1,2,3,5,7,8 HxCDD 

1,2,3,7,8,9 HxCDD 

HxCDD Total 

1,2,3,4,6,7,8 HpCDD 

HpCDD Total 

OCDD 

2,3,7,8, TCDF 

TCDF Total 

1,2,3,7,8 PeCDF 

2,3,4,7,8 PeCDF 
PeCDF Total 

1,2,3,4,7,8 HxCDF 

1,2,3,5,7,8 HXCDF 

1,2,3,7,8,9 HxCDF 

2,3,4,6,7,8 HxCDF 

HxCDF Total 

1,2,3,4,6,7,8 HpCDF 

1,2,3,4,7,8,9 HpCDF 

HpCDF Total 

OCDF 

TEQ (maimials from WHO-TEF 

TEQ (avian from WHO-TEP) 

TEQ (fish from WHO-TEF) 

% Lipids 

x 

X 

X 

1 

1 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 

0.1 

0.05 

0.5 

0.1 
0.1 
0.1 
0.1 

0.01 

0.01 

0 . 0 0 0 1 

DATE DATA ENTERED AND VERIFIED 

I - DL ra issd due to FCDFE Interfaranca 
B - DL raised due to Blank contamination 
D - Dilution Value 
c - Confimation Value 
S - 'Estiisated Host Probable Concantration 

1 L e a s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t . r e q u i r e d . 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S r e c o v e r y : 
6 H igh I S r e c o v e r y : 
7 A n a l y t e m i s s e d i n PB s a m p l e . 
8 W a r n i n g - l o w r e c o v e r y i n PS s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
11 IS lOM RATIO OUTSIDE LIHITS 

due to Interference, ion r a t i o out . 

TEQ TEF TEQ TEF TEQ 

l a birds birds fish fish 

2 . 2 0 I 2 . 2 0 I 2 . 2 0 

1 1 . 0 I 1 1 . 0 0 1 1 1 . 0 0 

1 . 3 0 ao5 0 . 6 5 g j 6 . 5 0 

8 . 9 goi 0 . 8 9 o.oi 0 . 8 9 

2 . 3 a i 2 . 3 0 o.oi 0 . 2 3 

3 . 5 o.mi 0 . 3 5 o.mi 0 . 3 5 

0 . 1 gomi 0 . 1 0 o.omi 0 . 1 0 

0 . 1 8 0 1 1 . 8 0 0.05 0 . 0 9 

0 . 0 6 0 g i 0 . 1 2 0.05 0 . 0 6 

1 . 5 0 1 3 . 0 0 OJ 1 . 5 0 

1 . 2 0 ' g i 1 . 2 0 0.1 1 . 2 0 

0 . 6 7 ' g i 0 . 6 7 gi 0 . 5 7 

0 . 0 7 g i 0 . 0 7 gi 0 . 0 7 

0 . 4 3 0.1 0 . 4 3 g i 0 . 4 3 

0 . 5 aoi 0 . 4 6 goi ' 0 . 4 6 

0 . 0 6 gpi 0 . 0 5 goi 0 . 0 6 

0 . 0 0 8 goMi 0 . 0 1 o.omi 0 . 0 1 



p c d d / p c d f f o m 1 

SOUD 

No dilution: 

(CSl) 

(CSS) 

Sample w t . s 

Extract Diluted : 

D i l u t i o n Fac to rs 

Calibration Stds ( 
TCDD/TCDF Others 

0.50 2 .5 

200 1000 

. ^ . 

ug/uL) Equivalent DL In Samples (ng/kg) Equivalant CL In Samples (ng/kg) 
OCDD/OCDF TCDD/TCDF Others OCDD/OCDF TCDD/TCDF Others OCDD/OCDF 

5 . 0 ; DL(CSl)s 10.00 50.0 100.0 : CL (CSS): 4000 

2000 

»M or L i p i d s s ( p ^ ^ ^ ) E x t r a c t V o l ( 20 ) uL 

; DiL(CSl)= 10.00 SO.O 100.0 CjL (CSS) 4000 

20000 40000 

20000 IOOOO 

PROJECT NO.; 

PROJECT NAME: 

DATA REVIEWER: 

SAHPLE TYPE: 

EPA Sample »: ^ ^ ^ B g ^ E g a S i l "8 in t; ^^mi;ssmM 
^ m i ^ ^ ^ ^ m S ^ ^ m ^ ^ ^ ^ ^ ^ ^ ^ Lab File: : j j g M S ^ ^ 

^ ^ ^ ^ ^ M ^ ? ^ M £ ? W i ^ 0 i S ? ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ M Extraction D a t e : ^ ^ ^ ^ ^ ^ ^ 

i ^ ^ ^ E g t j ^ ^ ^ ^ ^ ^ ! ^ ^ ^ ^ ^ ^ ^ • Analysis Date':^^^^^^ 
g a v s a S F i s h i S g ^ S O t h e r ,=pBjg^>iigj.^S)t! 

U N I T S : u g 
RESULT 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
2 5 
27 
28 

29 

TwrPBM»T 

8.IE-07 
8.IE-07 
2.0E-06 
2.0E-Q5, 
2.3E-06 
3 . IE-06 
2;2E-06 
7.6E-06 
7.8E-06 
7.8E-06 
2.7E-05 
9.8E-07 
9.8E-07 
1.8E-06 
2.4E-06 
2.4E-06 
2.6E-06 
l . aE-06 
1.5E-06 
2 . IE-05 
4.9E-06 
3.4E-06 
l ' ;9E-06 
4.2E-06 . 
6.5E-05 

NA 
NA 

NA 

r » I « I , T P T I ! P , 1 . 

U J 

U J 

U J 

D J 

2 , 3 , 7 , 3 TCDD 

TCDD T o t a l 

B 1 , 2 , 3 , 7 , 8 PeCnSD 

P e C D D T o t a l 

1 1 , 2 , 3 , 4 , 7 , 8 HxCDD 

1 1 , 2 , 3 , 6 , 7 , 8 HxCDD 

B 1 , 2 , 3 , 7 , 8 , 9 . HxCDD 

HxCDD T o t a l 

1 1 , 2 , 3 , 4 , 5 , 7 , 8 HpCDD 

HpCDD T o t a l 

1 OCDD 

2 , 3 , 7 , 8 TCDF 

TCDF T o t a l 

E 1 , 2 , 3 , 7 , 8 P e C D F 

E 2 , 3 , 4 , 7 , 8 P e C D F 

P e C D F T o t a l 

1 1 , 2 , 3 , 4 , 7 , 8 HxCDF 

E 1 , 2 , 3 , 6 , 7 , 8 H x C D F 

1 , 2 , 3 , 7 , 8 , 9 H x C D F 

B 2 , 3 , 4 , 6 , 7 , 8 H x C D F 

HxCDF T o t a l 

E 1 , 2 , 3 , 4 , 6 , 7 , 8 HpCDF 

1 , 2 , 3 , 4 , 7 , 8 , 9 -HpCDF 

H p C D F T o t a l 

1 OCDF 

TEQ ( m a m m a l s f r o m WHO-TEF) 

TEQ ( a v i a n f r o m W H O - T E F ) 

TEQ ( f i s h f r o m WHO-TEF) 

% L i p i d s 

X 

X 

X 

DATE DATA ENTERED AND V E R I F I E D 

I - DL r a i s e d due t o FCDPE I n t e r f e r e n c e 

B - DL r a i s e d d u . bo Blank c o n t a m i n a t i o n -

D - D i l u t i o n V a l u . 

C - C o n f i r m a t i o n V a l u e 

E - ' E s t i m a t e d H o s t P r o b a b l a C o n c a n t r a t i o n 

1 L e s s t h a n ( q u a n t i t a t i o n l i m i t . 
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e a s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low IS r e c o v e r y ; 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d ' i n PB sample . 
8 W a m i n g - l o w r e c o v e r y . in PE s a m p l e . 
9 A c t i o n - h i g h ' r e c o v e r y i n PE s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
I I IS ION RATIO OUTSIDE LIMITS 

TBF. 
ma ima l s 

1 = 

0 . 1 

0 . 1 

, 0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 
0 . 1 

0.05 
0 . 5 

0 . 1 
0 . 1 
0 . 1 
0 . 1 

0.01 
0 .01 

0 . 0 0 0 1 

dua t o . I n t a r f a r a n e a , i o n r a t i o o u t . 

TEF TEQ 

birds birds 

0 . 0 0 1 0 . 0 0 

0.0 

0.00 

0.000 

0.000 
0.00 

0.00 
0.00 
0.00 

g i _ 

I_ 

a i _ 

0.1 _ 

gi 

TEF TEQ 

fish fish 

I 0 . 0 0 

0.00 

ao5 0 - 0 0 

0 . 0 - 0.01 0 . 0 0 

0 . 0 g i 0 . 0 0 

0.0 o.mi 0 .00 

2 . 7 E - 0 9 o.omr 0 . 0 0 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0 . 0 0 gi 0 . 0 0 

0.0 0.01 - 0 . 0 0 
0 . 0 0 gpi 0 . 0 0 

0 . 0 0 0 o.omi 0 . 0 0 

1 0 .00 

05 

ao i 

OOI 

0 
0 
0 

.00 

.00 

.00 

, a m i 0 .00 

oomi 

0,03 

0 
0 

00 
00 

0.05 

OJ 

0 
0 

00 
00 

a i 

g i 

a i 

a i 

0 
0 
0 
0 . 

00 
00 
00 
00 

O.DI 

0.01 

0. 
0 

00 
00 

oomi 0 . 00 



pcild/pcdf form 1 

Calibration Stds (ug/uL) 
TCDD/TCDF Others OCDD/OCDF 

Equivalant DL in Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

Equivalent CL In Samples (ng/kg) 
TCDD/TCDF Others OCDD/OCDF 

No dilution: 

(ESD 5.0 ; DL(CSl)s 10.00 50.0 CL (CSS): 1000 

(CSS) 2000 

Sample w t . s ( ^ 

Extract Di luted: 

D i l u t i o n F a c t o r s ( 

»M o r L i p i d s s ( ^ ^ U T i g i ) E x t r a c t Vol -( 20 ) uL 

; DiL(CSl)s 1 0 . 0 0 5 0 . 0 1 0 0 . 0 C^L (CSS) 1000 

EPA LIMS Sample • : I j JGCT. f t i ^^ l EPA Sample l l = f f ^ ^ B g ^ ^ ^ LAB ID i : 

PROJECT NO. : ^ P g ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ' - I ' ' * ^ i l " ' 

PROJECT NAME: J^^^mM^m^^M^^'^^^^^M^^^^^B E x t r a c t i o n D a t e : 

DATA REVIEWER: ^ A n a l y s i s D a t e : 

SAMPLE TYPE: ' S o i l Waste ^ ^ ^ ^ P i s h j g i ^ a j ^ a j a g j Water O t b e r sS 

u g 
RSStJLT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
.15 
16 
17 

" 18 
19 
20 
21 
22 
23 
24 
25 
27 
28 

29 

1.5B-06 
1.5E-06 
2.6E-06 
2.7E-06 
2.8E-06 
3.IE-06 
1.8E-06 
7.7E-06 
5.2E-06 
5.2E-06 
7.4E-06 
1.7E-06 
1.7E-06 
1.8E-06 
2.IE-05 , 
2.IE-06 
3.4E-05 
2.6E-06 
3.IE-06 
2.6E-06 
1.2E-05 
3.IE-06 
2.9E-06 
3.8E-06 
4.8E-06 

NA 
NA 

NA 

RKWAHIr.C: 

U J 

U J 

UJ 

2,3,7,8 TCDD 
TCDD Total 

B 1,2,3,7,8 PeCDD 
PeCDD Total / 

B 1,2,3,4,7,8 HxCDD 
B 1,2,3,6,7,8 HxCDD 
B 1,2,3,7,8,9 HxCDD 

HxCDD Total 
B 1,2,3,4,6,7,8 HpCDD 

HpCDD Total " 
E OCDD 

2,3,7,8 TCDF 
TCDF Total 

1,2,3,7,8 PeCDF 
E 2,3,4,7,8 PeCDF 

PeCDF Total ' 
B 1,2,3,4,7,8 HxCnOF 
B 1,2,3,6,7,8 HXCDF 
B 1,2,,3,7,8,9 HxCDF 
B 2,3,4,6,7,8 HxCDF 

HxCDF Total 
E 1,2,3,4,6,7,8 HpCDF 

1,2,3,4,7,8,9 HpCDF 
- HpCDF Total 

U B OCrDF 
TEQ (mammals from WHO-TEF) 
TEQ (avian from WHO-TEF) 

TEQ (fish from WHO-TEF) • 

% Lipids ^ ^ ^ ^ 
DATE DATA ENTERED AND VERIFIED 

I - DL raisad dua to PCDPE In t . r f e rence 
B - DL r . i s . d du. to Blank Contamiiuition 
D - Dilution Valu. 
C - Confirmation Valu. 
E - 'Estimatad Most Probobla Concantration 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . -
2 Over i n s t r u m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL. c o n f i r m a t i o n n o t r e q u i r e d 
I E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low i s r e c o v e r y : 
6 H igh IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PB sample . 
8 W a m i n g - l o w r e c o v e r y i n FE s a m p l e . 
9 A c t i o n - h i g h r e c o v e r y i n PB s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
I I I S ION RATIO OUTSIDE LIMITS 

U J 

1 = 

1 = 

0 . 1 = 

0 . 1 = 
0 . 1 = 

0 . 0 1 = 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0.0001 
0.1 

a.05 
0.5 

0.1 
0.1 
o; i 
0.1 

0.01 
0.01 

0 . 0 0 0 1 

due to Interference, ion r a t io out . 

TEQ TEF TEQ TEF TEQ 

birds birds fish fish 

0 . 0 0 1 0 . 0 0 I 0 . 0 0 

0 . 0 0 . 0 0 I 0 . 0 0 

0 . 0 0 0.05 O.OO OJ 0 . 0 0 

0 . 0 0.01 0 . 0 0 aoi 0 . 0 0 
0 . 0 0 . 0 0 aoi 0 . 0 0 

0 . 0 ami 0 . 0 0 ami 0 . 0 0 

7 . 3 8 E - 1 0 gomi 0 . 0 0 oomi 0 . 0 0 

o . o o g i 0 . 0 0 0.03 0 . 0 0 

0 . 0 0 0 ai 0 . 0 0 0.05 0 . 0 0 
0 . 0 0 1 0 . 0 0 OJ 0 . 0 0 

0 . 0 0 1.1 o . o o a i 0 . 0 0 

0 . 0 0 a i 0 . 0 0 a i O.P 

0 . 0 0 gi 0 . 0 0 gi O.l 
0 . 0 0 g i 0 . 0 0 g i O.OO 

0 . 0 0 . 0 0 0.01 0 . 0 0 

0 . 0 0 0.01 0 . 0 0 0.01 0 . 0 0 

0 . 0 0 0 o.omi 0 . 0 0 o.omi 0 . 0 0 



p c d d / p c d f form 1 

SOLID 
Calibration Stds (ug/uL) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent DL In Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
Equivalent CL in Samples (ng/kg) 

TCDD/TCDF Others OCDD/OCDF 
No dilution: 

( C S l ) S .O ; D L ( C S 1 ) = 1 0 . 0 0 5 0 . 0 CL ( C S 5 ) : 1 0 0 0 

(CSS) 2000 

s a m p l e w t . = ( | ^ ^ ^ a l -

Extract Diluted: 

ilution Factors ( «.«£5^^J?55) 

»M or Lipids = (-S'S Extract Vol ( 20 ) uL 

DiL(CSl)s 10.00 50.0 100.0 Ĉ L (CSS) 1000 

EPA LIMS Sample *: 

PRO.JECT NO. : 

PROJECT NAME: 

DATA REVIEWER: 

SAMPLE TYPE: Soil 

E i i i o l ^ ^ ^ ^ ^ ^ 

i-aSSfej w S ^ t i S C T J ^ ^ F i a h " Swater 

LAB ID «; sgg^^g-lasgjs; 
Lab F i l e : t ^ ^ g o a l a q ' t ^ 

E x t r a c t i o n D a t e : ^ ^ ^ ' ^ ^ § S i ' ^ l 

A n a l y s i s D a t e : ^ a s ^ ^ ^ . ^ ^ ^ l j 

O t h e r . ^'DrMarij'gEBiHmjt': 

u g 

REStJLT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

I S 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

27 

28 

29 

Twprftimi 

3 . 6 E - 0 6 

3 . 6 E - 0 6 

2 . 2 E - 0 5 

2 . 2 E - 0 6 

2 . 2 E - 0 6 

2 . 3 E - 0 6 

2 . 2 E - 0 6 

2 . 2 E - 0 6 

4 . 0 E - 0 6 

4 . 0 E - 0 6 

8 . 2 E - 0 6 

2 . I E - 0 5 

2 . I E - 0 6 

2 . O E - 0 5 

1 . 9 E - 0 5 

2 . 0 E - 0 6 

2 . 9 E - 0 6 

2 . 3 E - 0 6 

3 . 6 E - 0 6 

3 . 6 E - 0 6 

9 . 6 E - 0 6 

4 . 2 E - 0 6 

3 . 2 E - 0 6 

5 . I E - 0 5 

5 . 6 E - 0 6 

NA 

NA 

NA 

oiln.TPTPnn. 

U J 

U J 

U J ­

U J 

U J 

2 , 3 , 7 , 8 TCDD 

TCDD T o t a l 

1 , 2 , 3 , 7 , 8 PeCDD 

PeCDD T o t a l 

1 , 2 , 3 , 4 , 7 , 8 HxCDD 

1 , 2 , 3 , 5 , 7 , 8 HxCDD 

1 , 2 , 3 , 7 , 8 , 9 . H x C D D 

HxCDD T o t a l 

1 , 2 , 3 , 4 , 6 , 7 , 8 HpCDD 

HpCDD T o t a l 

OCDD 

2 , 3 , 7 , 8 TCDF 

TCDF T o t a l 

1 , 2 , 3 , 7 , 8 P e C D F 

2 , 3 , 4 , 7 , 8 P e C D F 

P e C D F T o t a l 

1 , 2 , 3 , 4 , 7 , 8 ttxCDF 

1.2.3.6.7.8 HxCDF 

1.2.3.7.8.9 HxCDF 

2,3,4,6,7,8 HxCDF 

HxCDF Total 

1.2.3.4.5.7.8 HpCDF 

1.2.3.4.7.8.9 HpCDF 

HpCDF Total 

OCDF 

TEQ (mammals from WHO-TEF) 

TEQ (avian from WHO-TEP) 

TEQ (fish from WHO-TEF) 

% Lipids 

X 

X 

X 

DATB DATA ENTERED AND V E R I F I E D 

I - DL r a i s . d due t o PCDPE I n t a r f e r e n c e 

B - DL r a i e a d due t o Blank c o n t a m i n a t i o n 

D - D i l u t i o n Valua 

C - C o n f i r m a t i o n Va lue 

E - ' E s t i m a t e d Most P r o b a b l e C o n c a n t r a t i o n 

1 L e s s t h a n q u a n t i t a t i o n l i m i t . 
2 Over i n s t m m e n t c a l i b r a t i o n r a n g e . 
3 TCDF r e s u l t l e s s t h a n CRQL, c o n f i r m a t i o n n o t r e q u i r e d 
4 E r r a t i c C a l i b r a t i o n r e s p o n s e . 
5 Low I S r e c o v e r y : 
6 High IS r e c o v e r y : 
7 A n a l y t e m i s s e d i n PB s a m p l e . 
8 W a m i n g - l o w r e c o v e r y i n PE s a m p l e . ' 
9 A c t i o n - h i g h r e c o v e r y i n PB s a m p l e . 
10 W a r n i n g - h i g h r e c o v e r y i n PE s a m p l e . 
11 IS ION BATIO OUTSIDE LIHITS 

1 

1 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 . 0 0 0 1 

. 0 . 1 

0 . 0 5 

O.S 

0 . 1 

0 . 1 

0 . 1 

0 . 1 

0 . 0 1 

0 . 0 1 

0 . 0 0 0 1 

due t o . I n t e r f e r e n c e , i o n r a t i o o u t . 

TEQ , TEF TEQ TEF TEQ 

mammals birds birds fish fish 

0 . 0 0 1 0 . 0 0 1 0 . 0 0 

0 . 0 

0 . 0 0 

0 . 0 

0 . 0 

0 . 0 

8 . 2 E - 1 0 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 

0 . 0 0 

0 . 0 0 0 

0.00 

g05 0 . 0 0 

0.01 0 . 0 0 

0.1 0 . 0 0 

a i _ 

i _ 

a i _ 

g i _ 

g i _ 

g o i _ 

0.01 

1 0 . 0 0 

a5_ 

goi_ 

aoi 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,05_ 

OJ 

0,01 

goi 

0.00 

0.00 

0 .00 

o.mi 0 . 0 0 a.mi 0 . 0 0 

01 0 . 0 0 o.omi 0 . 0 0 

1 0 . 0 0 go3 0 . 0 0 

0.00 

0.00 

0 .00 g i 

gi . 0 . 0 0 

a t _ 0.00 

0.00 
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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 Toxicology Laboratory in Athens, Georgia, 

to determine the toxicity of samples from the Davis Timber Superfund site, Hattiesburg, Mississippi. 

The test species used were the amphipod, Hyalella azteca, the oligochaete, Lumbriculus variegatus, the 

earthworm, Eisenia foetida and the lettuce seed, Lactuca sativa. The bioaccumulation potential ofthe 

soil and sediment samples was also determined with Eisenia foetida and Lumbriculus variegatus, 

respectively. After 14 days of exposure to the site sediments 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 toxicity screen tests, there were no 

significant differences (P=0.05) in the survival of Lumbriculus variegatus between the laboratory control 

or field 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 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 ofthe 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. 

Finally, there were no significant 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 

Ecosystems Support Division (SESD)/Environmental Services Assistance Team (ESAT) Toxicology 

Laboratory in Athens, Georgia, to determine the toxicity and bioaccumulation potential 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 oligochaete, Lumbriculus variegatus (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 survival 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 bioaccumulation potential. The endpoint for the bioaccumulation tests was to obtain 

adequate mass of test organism tissue for use in the analyses of the chemicals of potential concem 

(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 College Station Road, Athens, 

Georgia 30605-2720. 

2.0 MATERIALS AND METHODS 

2.1 TEST SAMPLES 

The five sediment and five soil samples used in the bioassays were collected by U.S. EPA Region 4 

SESD personnel on July 27 and 28, 2004 and transported on ice to the EPA Region 4 Laboratory in 

Athens, Georgia. The sediment samples were identified as DT-SD-B/T-01, DT-SD-B/T-02, DT-SD-B/T-

03, DT-SD-B/T-04, and DT-SD-REFI (reference). The soil samples were identified as DT-SS-B/T-OI, 

DT-SS-B/T-02, DT-SS-B/T-03, DT-SS-B/T-04, and DT-SS-REFl. All ofthe samples were stored in a 

refrigerator at 4 + 2 °C until used for testing. Prior to use in testing, the samples were thoroughly 

homogenized in their original containers and hand sorted to remove large debris, grass, stones, sticks, and 

any indigenous organisms present. 

The control sediment used to assess the health of the test organisms was collected from the Ogechee ^ 

River in northem 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 germination tests comprised 

of 100% fine silica sand (Greene et a l , 1989). The laboratory control sediment and soil have been 

chemically characterized 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 provided in Appendix A. 

2.2 TEST ORGANISMS 

Juvenile H. azteca, 7- to 14-days old at test initiation and adult L. variegatus 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 bioassays. The test organisms used for the bioassays were 

obtained from EPA Region 4 SESD/ESAT in-house laboratory cultures and the lettuce seeds were 

obtained from an outside vendor. The organisms appeared to be normal and healthy at test initiation. No 

mortalities or abnormalities in the test populations were observed within 24 to 48 hours of test initiation. 

2.3 CONTROL (OVERLYING) WATER 

The control or overlying water used for the sediment toxicity and bioaccumulation tests was well water 

with hardness, alkalinity and conductivity values of approximately 64 mg/L as CaCOj, 55 rag/L as 

CaCOj, and 176 ^imhos/cm, respectively. The well water was obtained from a deep well located at the 

EPA Region 4 SESD facility. The water used to hydrate the earthworm and lettuce seed bioassay soils 

was Milli-Q water (i.e. deionized water that had been further purified by passing through a Milli-Q 

deionizing system). 

2.4 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 EPAy600/R-99/064 entitled: "Methodsfor 

Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with Freshwater 

Invertebrates" (USEPA, 2000). The H. azteca tests were performed for 14 days instead of the 10 days 

recommended by the method. In order to obtain adequate amount of tissue for chemical analyses (i.e. 

approximately 60 grams tissue per sample), the guidelines for the L. variegatus bioaccumulation tests 

were modified by using larger test vessels and varying the amounts of sediment, L. variegatus, and 

overlying water. 



The bioassays with E. foetida and L. sativa were performed using a modificatioii of EPA guideline 

EPA/600/3-88/029 entitled: "Protocols for Short Term Toxicity Screening of Hazardous Waste Sites" 

(Greene et a l , 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). 

2.4.1 HyaieHa azteca Whole Sediment Toxicity Tests 

The 14-day solid phase toxicity tests with H. azteca were conducted in 300 mL glass beakers containing 

approximately 100 mL of test or control sediment 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-REFl), one site soil (i.e. DT-SS-B/T-04), and 

one laboratory control sediment (control) were used in the toxicity tests. Soil sample DT-SS-B/T-04 was 

used as a sediment (i.e. DT-SD-B/T-05) because it was inundated with water and could not be used in the 

soil bioassays. 

On the day of the tests, the overlying water was renewed in each replicate test vessel and the water 

quality parameters (hardness, alkalinity, conductivity, dissolved oxygen, pH, etc.) were measured. 

Eighty H. azteca were exposed per sample in individual test vessels, equally divided among 8 replicates 

(i.e. 10 organisms per replicate). The test vessels were labeled replicate A through H. The test 

organisms were indiscriminately added to the test chambers, one replicate at a time until loading was 

completed. The duration of the toxicity tests was 14 days during which the overlying water in each 

replicate was renewed twice daily. 

A summary of the H. azteca sediment toxicity test conditions is provided in Table 2-1. Each H. azteca 

replicate was fed 1 mL of a Yeast-Cereal leaves-Tetramin (YCTM) mixture daily after the second 

overlying water renewal. The tests were conducted in a room maintained at a temperature of 22 + 2 °C 

with a daily photoperiod of 16 hours of light and 8 hours of darkness under ambient laboratory 

illumination (100-1,000 Lux). The test vessels were observed daily for organism mortality, sediment 

avoidance, and other behavioral changes. At the end ofthe 14-day exposure period, organisms were 

sieved from the sedirrient, counted, and oven-dried at 60 + 2 °C for 24 hours. The dried organism were 

then weighed in order to determine growth (i.e. dry weight). • 
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2.4.2 Lumbriculus variegatus Whole Sediment Toxicity and Bioaccumulation Tests 

2.4.2.1 Toxicity Screen Tests 

A 96-hour whole sediment toxicity screen test was performed concurrendy with the L. variegatus 

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 conditions were the 

same as those described for the H. azteca toxicity tests except that only 40 adult L variegatus •were 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 organisms were 

sieved from the sediment and counted to determine whether the bioaccumulation tests should proceed. 

2.4.2.2 Bioaccumulation Tests 

The L. variegatus bioaccumulation tests were conducted in 19 L (5 gallon) glass aquaria (26.5 cm height 

X 41 cm length x 20.5 cm width) 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) 

content to oligochaete tissue dry weight ratio of approximately 50:1 or greater. One day prior to the 

addition of the test organisms, the test vessels were labeled (as replicate A through D) 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-REFl), one site soil 

(i.e. DT-SS-B/T-04), and one laboratory control sediment (control) were used in the bioaccumulation 

tests. Soil sample DT-SS-B/T-04 was used as a sediment (i.e. DT-SD-B/T-05) because it was inundated 

with water and could not be used in the soil bioassays.. On the day of the test, the overlying water was 

renewed in each replicate test vessel and the water quality parameters (hardness, alkalinity, conductivity, 

dissolved oxygen, pH, etc.) were measured. The exposures were began by weighing approximately 25 

grams (wet weight) of the oligochaetes and adding them to each of the 4 replicate test chambers. The 

duration of the bioaccurnulation tests was 28 days during which the overlying water in each replicate was 

renewed daily. The L. variegatus were not fed during the 28-day exposure period. Aeration was 

provided to all ofthe test chambers after 48 hours because of low dissolved oxygen (D.O.) leve|s. 

A summary ofthe L. variegatus sediment bioaccumulation test conditions is provided in Table 2-2. The 

tests were conducted in a room maintained at a temperature of 22 + 2°C with a daily photoperiod of 16 

hours of light and 8 hours of darkness under ambient laboratory illumination (100-1,000 Lux). The test 



organisms were observed daily for mortality 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 homogenization 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. foetida, 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-REFl) and one laboratory control or artificial soil (control) were used 
/ • 

in the toxicity tests. A 50% dilution of sample DT-SS-B/T-OI 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 soil sample and 200 grams of soil (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 weighing 10 adult (>60 days old, 

each weighing 300 to 500 mg), fully clitellate worms into each ofthe 4 replicate test chambers. The 

earthworms were placed on top ofthe soil and allowed to burrow into the soil. The soils were checked 2 

hours after loading to ensure that all ofthe worms had burrowed. The test vessels were covered with 

plastic sheets with air holes punched in the middle to allow for gaseous exchange. The duration of the 

toxicity tests was 14 days during which the worms were not fed. 

2.4.3.2 Eisenia/oe/i'^a Soil Bioaccumulation Tests 

The earthworm bioaccumulation tests were conducted in 3.75 L (1 gallon) glass jars containing 

approxirhately 2 kilograms of test or control soil. The same soils used in the toxicity tests (i.e. DT-SS-

B/T-01, DT-SS-B/T-02, DT-SS-B/T-03, field reference, and laboratory control) were also used in the 

bioaccumulation tests. Four replicates (labeled A through D) were set up for each sample. The 

exposures were began by weighing approximately 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 covered with plastic sheets with 

airholes punched in the middle to allow for gaseous exchange. The duration of the bioaccumulation 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 daily 

photoperiod of 24 hours of light and 0 hours of darkness under ambient laboratory illumination (540-

1,080 Lux). The test temperature was continuously monitored 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 prior to homogenization and shipment to the analj^ical laboratory 

for chemical analyses. 

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 approxiriaately 85% of its water holding capacity. Three replicates of each 

sample was set up and 40 lettuce seeds (Buttercrunch variety) were evenly placed on top of each 

replicate. The seeds were overlain 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 germinated seeds in each replicate was 

determined by counting each seedling that protmded above the soil surface. A summary of the test 

conditions for'the lettuce seed germination tests is provided in Table 2-4. 

2.5 REFERENCE TOXICANT TESTS 

Routine reference toxicant tests are performed for all ofthe test organisms cultured at the EPA Region 4 

SESD/ESAT Toxicology laboratory. For those organisms for which reference toxicant data were not 

available, a reference toxicant test using potassium chloride (KCl) or 2-chloroacetamide {E. foetida only) 

as the toxicant, was conducted coiicurrendy with the toxicity tests. The nominal concentrations of 

reference toxicant used were 0 (control), 62.5, 125, 250, 500, and 1,000 mg KCl/L for H. azteca tests and 
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0 (control), 125, 250, 500, 1,000, and 2,000 mg KCl/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 ^g 

2-chloroacetamide/g of soil. The reference toxicant tests are conducted under similar conditions as the 

toxicity tests. However, the number of replicates used is usually less and the duration ofthe reference 

toxicant tests is either 48 hours or 96 hours. 

3.0 STATISTICAL ANALYSES 

Statistical analyses were performed following procedures published by USEPA (USEPA, 2000) using 

computer programs to determine statistically significant differences between test sample and laboratory 

control or field reference sample exposures. Survival and growth data were transformed when necessary, 

and tested for normality and homogeneity of variance and analyzed by analysis of variance (ANOVA) 

followed by Dunnett's test or other comparison procedure (Gulley and WEST, Inc. 1994; Hamilton et. al, 

1977; Snedecor and Cochran, 1980). 

4.0 RESULTS AND DISCUSSION 

All of the whole sediment and soil test conditions including temperature, dissolved oxygen, pH, hardness, 

alkalinity, and conductivity remained within acceptable limits for the duration of the toxicity, seedling 

germination, and bioaccumulation tests. No situations were recorded and/or noted during the tests which 

were considered severe enough to jeopardize the quality of the sediment and soil toxicity data. 

4.1 SEDIMENT TESTS 

4.1.1 Hyalella azteca Toxicity Tests 

After 14 days ofexposure to the Davis Timber Superfund site sediments, H. azteca were sieved from the 

sediment 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 in Table 4-1. The survival 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 percent, respectively, in the laboratory control 

sediment and field reference sediment (i.e. DT-SD-REFl) (Table 4-1). Under the conditions of thel4-

day sediment toxicity 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. azteca in the test sediments ranged from 0.13 mg/organism in sample DT-SD-B/T-02 to 

0.19 mg/organism in sample DT-SD-B/T-04. The growth ofH. 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-

REFl) (Table 4-1). Under the conditions of thel4-day sediment toxicity tests there were no significant 

differences (P=0.05) in the growth ofH. azteca between the laboratory control or field reference 

sediment and any ofthe site sediments. Refer to Table 4-1 for specific details. 

Copies of the relevant raw data pertaining to the H. azteca sediment toxicity tests and the statistical 

summaries are provided in Appendix B. 

4.1.2 i-«/n6nc«/iis van'egafMS 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=0.05) in the survival of L. variegatus between the laboratory control 

or field reference sediment and any ofthe site sediments. Therefore, the bioaccumulation tests were 

continued for the full 28 days. 

At the end of the 28-day exposure period, all of the oligochaetes in the site, laboratory control, and field 

reference sediments appeared to be normal and healthy. A considerable amount of time and effort were 

expended in sieving and collecting the oligochaetes from the sediments. Adequate amounts of tissue 

(approximately 60 - 70 grams per sample) were collected for all of the test samples. The tissues from 

each replicate sample were pooled, homogenized, and sent to the EPA Region 4 SESD Analytical 

Services Branch (ASB) and a contract laboratory program (CLP) laboratory for chemical analysis. Refer 

to Table 4-2 for specific details. 

Copies of the relevant raw data pertaining 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 ofthe 14-day E. foetida soil toxicity tests with the two site soils, 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 ofthe 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 ofthe 

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 ofthe 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 are 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 statistical 

summaries are provided in Appendix D. 

4.2.3 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 protruding 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%, respectively (Table 4-4). Under the conditions ofthe 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 ofthe relevant raw data pertaining to the L. sativa germination tests and the statistical summaries 

are provided in Appendix E. 
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5.0 CONCLUSION 

Under the conditions ofthe 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 toxicity screen tests, there were no significant 

differences (P=0.05) in the survival of Lumbriculus variegatus between the laboratory control or field 

reference sediment and any ofthe site sediments. Adequate amounts of Lumbriculus variegatus tissue 

was obtained for chemical analyses in all ofthe 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 ofthe site soils. Adequate amounts of 

Eisenia foetida tissue were obtained for chemical analyses for all ofthe soil samples following the 

bioaccumulation tests. Finally, there were no significant differences (P=0.05) in the seedling 

germination rates between the laboratory, control or field reference soil and any ofthe site soils. 
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Table 2-1. Summary of Test Conditions for the Hyalella azteca and Lumbriculus variegatus 
Sediment Toxicity Testj r 

PARAMETER 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8.' 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Test type: 

Temperature: 

Light quality: 

Illuminance: 

Photoperiod: 

Test chamber size: 

Sediment volume: 

Overlying water volume: 

Renewal of overlying water: 

Age of organisms: 

Number of organisms/chamber: 

Number of replicates/treatment: 

Feeding: 

Aeration: 

Overlying water: 

Test chamber cleaning: 

Overlying water quality: 

Test duration: 

Endpoints: 

Test acceptability: 

CONDITIONS 

Whole sediment toxicity test with overlying water renewal 

22±2°C 

Fluorescent (Ambient Laboratory Levels) 

100-1000 Lux 

16-Hour Light: 8-Hour Dark / 

300 mL beaker 

100 mL . 

175 mL 

2 volume additions/day 

7-to 14-days H. azteca (1- to 2-day range in age); adult L. 

variegatus 

10 
8 H. azteca; 4 for L. variegatus screen 

1 mL YCTM/replicate daily H. azteca; none for L. 

variegatus 

None, unless D.O. falls below 2.5 mg/L 

Well water 

None 

Hardness, alkalinity, conductivity, pH and ammonia at the 

beginning and end of test. Temperature and DO daily 

14 days (4 days for L. variegatus screen) . , 

Survival and growth 

Minimum control survival (90% for H. azteca, 90% for L. 

variegatus) 

D 

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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Table 2-2. Summary of Test Conditions for the Lumbriculus variegatus 28-Day Sediment 

Bioaccumulation Test 

PARAMETER 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Test type: 

Temperature:. 

Light quality: 

Illuminance: 

Photoperiod: 

Test chamber size: 

Sediment volume: . 

Overlying water volume: 

Renewal of overlying water: 

Age of organisms: 

Number of organisms/chamber: 

Number of replicates/treatment: 

Feeding: 

Aeration: 

Overlying water: 

Test chamber cleaning: 

Overlying water quality: 

Test duration: 

Endpoints: 

Test acceptability: 

CONDITIONS 

Whole sediment toxicity test with overlying water renewal 

23 + 1 °C 

Ruorescent (Ambient Laboratory Levels) 

100-1000 Lux 

16-Hour Light: 8-Hour Dark 

4-6 L aquaria (may be modified) 

1 L or more depending on TOC 

1 L or more depending on TOC 

2 volume additions/day 

Adult 

Variable (minimum 1 g/replicate) (50:1 TOC:dry weight) 

Depends on test objective (5 recommended) 

None 

None, unless D.O. falls below 2.5 mg/L 

Well water, reconstituted water 

None 

Hardness, alkalinity, conductivity, pH and ammonia at the 

begirming and end of test. Temperature and D.O. daily 

28 days 

Bioaccumulation 

Adequate tissue for chemical analyses 

Source: 
EPA/600/R-99/064 entitled: "Methods for Measuring the Toxicity and Bioaccumulation of Sediment-
Associated Contaminants with Freshwater Invertebrates" (USEPA, 2000). 

17 



Table 2-3. Summary of Test Conditions for the Eisenia foetida Soil Toxicity and Bioaccumulation 

Tests 

PARAMETER 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10.' 

11. 

12. 

13. 

14. 

15. • 

16. 

Test type: 

Temperature: 

Light quality: 

Illuminance: 

Photoperiod: 

Test chamber size: 

Soil volume: 

Age of organisms: 

Number of organisms/chamber: 

Number of replicated/treatment: 

Feeding: 

Test chamber cleaning: 

Soil conditions: 

Test duration: 

Endpoints: 

Test acceptability: 

CONDITIONS 

Whole soil toxicity and bioaccumulation tests 

22±2 ' 'C 

Fluorescent (Ambient Laboratory Levels) 

540-1000 Lux 

24-Hours hght/O hours darkness (continuous illumination) 

500 mL glass (toxicity); 3.75 L glass (bioaccumulation ) 

200 g/replicate for toxicity; 2 kg/replicate for 

bioaccumulation 

Fully clitellate adult (>60 days old), 300-500 mg each 

10/replicate (toxicity); 50 to 60/replicate 

(bioaccumulation) 

4 

None 

None 

pH at the beginning and end of test. Temperature daily 

14 days (toxicity); 28 days (bioaccumulation) 

Survival, growth, and bioaccumulation potential 

> 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. Febmary 1989. 

r 
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Table 2-4. Summary of Test Conditions for the lettuce seed, Lactuca sativa. Germination Tests 

PARAMETER 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Test type: 

Temperature: 

Light quality: 

Illuminance: 

Photoperiod: 

Test chamber size: 

Soil volume: 

Soil moisture: 

Age of organisms: . 

Number of organisms/chamber: 

Number of replicated/treatment: 

Test chamber cleaning: 

Soil conditions: 

• -

Test duration: 

Test endpoint: 

Test acceptability: 

CONDITIONS 

Static seedling germination tests 

24 ± 2 °C 

Fluorescent (Ambient Laboratory Levels) 

4300 ± 430 Lux 

Initial 48 hours dark, followed by 16 hours Hght and 8 

hours dark until test termination'at 120 hours 

Plastic petri dishes (14 cm x 2.5 cm) placed in re-sealable 

polyethylene bags 

100 g/replicate 

85 percent of water holding capacity 

Seeds 

40 

3 

None 

pH and light intensity at the beginning and end of test. 

Temperature daily 

120 hours (7 days) 

Germination 

> 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 

Sample ID 

Control" 

DTSDREFl 

Toxicity 

Number 
Exposed 

40 

40 

Number 
Alive" 

40 

40 

Percent 
Survival 

100 

100 

Bioaccumulation 

Initial 
Weight 
(grams) 

108 

102.5 

Final 
Weight 
(grams) 

77.5 

73.5 

•... 

Adequate Tissue 
Amount for 
Analysis? 

Yes 

Yes 
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end Copy to: Sample Management Offlce, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
T Q / O l O ACC\n 
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i ^ • i i : ! • 

: ^ L / A USEPA C( 
^ ^ • — / n Generic C 

! - • I .. 1 1 .1 ! i. 

}ntract Laboratory Program 
:hain of Custody 

Region: 4 

Project code: Q ^ Q J Q Q . 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/Stale: Davis Timber/MS 

Project Leader: Linda George 

Action: Ecological Risk Assessment ' " 

Sampling Co: US EPA Reg 

MATRIX/ 
SAMPLE No. SAMPLER 

DT-SD-B/T-01 Sediment/ 
Dan Thoman 

DT-SD-B/T-02 Sediment/ 
Bobby Lewis 

DT-SD-B/T-03 Sediment/ 
Dan Thoman 

DT-SD-B/T-04. Sediment/ 
Bobby Lewis 

DT-SD-REFl Sediment/ 
Dan Thoman 

DT-SS-B/T-01 surface soil/ 
Dan Thoman 

DT-SS-B/f-02 surface soil/ 
Dan Thoman 

DT-SS-B/T-03 surface soil/ 
Dan Thoman 

DT-SS-B/T-04 surface soil/ 
Dan Thoman 

DT-SS-REFl surface soil/ 
Dan Thoman 

on 4 SESD 

CONC/ 
TYPE 

L/G 

L/G 

L/G 

L/G 

U G 

L/C 

L/C 

UC 

UC 

UC 

"ANALYSIS/ 
TURNAROUND 

BIO/TOX (21) 

BIO/TOX (21) 

BIO/TOX (21) 

BIO/TOX (21) 

BIO/TOX (21) 

BIO (21). TOX (21) 

BIO (21), TOX (21) 

BIO/TOX (21) 

BIO/TOX (21), TOX 
(21) 

BIO/TOX (21) 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

1 ' : • ! : •! 

7/28/2004 

SESD Personnel 

US EPA Region 4 SESD 
980 College Station Rd. 
Athens GA 30605 
(706) 355-8804 

Cha in of Custody 

Relinquished By 

1 

1 i 

Reference Case: 33146 V ^ 
Client No: " X 

Record 

(Date / Time) 

.-

2 

3 

4 

TAG No./ STATION 
PRESERVATIVE/ Bottles LOCATION 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

( lceOnly) . ( l ) 

(Ice Only) (1) 

(Ice Only) (2) 

(Ice Only) (2) 

(Ice Only) (1) 

(Ice Only) (2) 

(Ice Only) (1) 

DT-SD-B/T-01 

DT-SD-B/T-02 

DT-SD-B/T-03 

DT-SD-B/T-D4 

DT-SD-REFl 

DT-SS-B/T-01 

DT-SS-B/T-02 

DT-SS-B/T-03 

DT-SS-B/T-04 

DT-SS-REF^ 

SAMPLE COLLECT 
DATEAriME 

S: 7/28/2004 

S: 7/28/2004 

S: 7/28/2004 

S: 7/27/2004 

S: 7/28/2004 

S: 7/27/2004 

S; 7/27/2004 

S: 7/27/2004 

S: 7/27/2004 

S: 7/27/2004 

9:35 

8:45 

8:40 

15:50 

10:20 

8:35 

8:35 

11:00 

10:10 

13:35 

Sampler 
Signature: 

Received By (Date / Time) 

JU(hiUu^i\i<>„H'^^'' 

QC 
type 

— 

-

-

-

-

-

~ 

-

-

~ 

Shipment for Case 
Complete? Y 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Number: 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High 

BIO = Bioaccumulation, b i u / 1 U X = Bioaccumulation/1 oxicity, I u x = I oxicity 

Type/Designate: Composite = C, Grab = G Shipment Iced? 

•R Number: 4-255188868-072804-0002 
R provides preliminary results. Requests for preliminary results will Increase analytical costs. 
end Copy lo: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
Ts/o^o . (cm 

\ \ % . . . ^ : y ^ : i \ J % i i . •^ . . -^ , . . .^S' V 
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APPENDIX B: Hyalella azteca TEST RAW DATA 



• EPA,ESD 
JAhfUARY 1999 

DAILY OBSERVATIONS LOG 

Industry/Study: Davis Timber Sediment Toxicity Tests Test Species: Hyalella azteca 

t \ ^ \ Q ^ Sx^K.^ jla^aAo, g^J^c^ i~e^ . Adrf.nJ 

ILJ -ppA(v 
hJLcî sA.̂ ^Y^ S^^vu^Xi i t ja lJ lo |io.^ -^qc^^ §] i - . 
ni^c(h)r/]_ ( .OfU I O O J T / 1 , Ce-u' Qwv^ g y Qusn QI i o 
0(iiA>JLLl.v^Lcd3:^ f̂ -^ n ^ - U L UM^U UA^l€•Y^^ 

lCJ.A-C-^n..^'''V^^lS>-^v^Alx•i^ M-c:> g s;b-<l-0-\ >V.J2^JLx-.-a.g.>^<JL^ . 

'T(?^n V\;l M r f g r e J / o b s^^/\>^ " ^ ^ ^ ^ ̂  vV'^^'^'r-p /:f' I ^ ^ L W 
^ ) , j . v j i ; (7ii\c) S-C^ygQu-^ (^Af£/1N/\^VG k i .eKv. "fiic^- -6̂ ^ 

:>i 
n^ (7ii\d ^->^\V<:DU--*L-^^ n\N^ Jiy\-)Vi XO. 

'^[sl^^M W . -^n-\^c...A(i.^K-Si /iTTup ) i^^n <r-|.(4 . fc^g^j^'-g^cj 
:M\(//v^Vy^nq v^ai^dA.' /.IA' cao1/-\ .h.i> ̂  .Q .̂̂ c:-c«Jtg_ A , hA aj^c{ 

s]io ^U iciH- ^^ctooAjLci b^7V^^,|3^^•^ . ^^-viUAMjjj auoAUytA^ 
(x;nL^A 1 , ^ i>as^Jn UsL^iSiX^^cx3z^ J\ , ! \ \ ^ P . / V i \ . gdch 

L ^ 
T J 

g|((|oq" E t f ^YVobOjiMd bi:^p D t ) p ( 4 . j?4i;MLu>^"d[ 

>\iiA\JiJjC-rxSs^ 

^ ^ - x \ j ^ \ ^ ^ . ^ ^ .\.)a.jfcJiA. XJv'\ ^ a r - h )NQ^iJLuiaJLiL.^QJ( 
~Qj^o_\/^ ^ K j L | ^ j o < ^ j : ^ 3 n i ^ 1 ;w>JL V ^ C l M 

COMMENTS: 



EPA, ESD 
JANUARY 1999 

L 

DAILY OBSERVATIONS LOG 

Industry/Study: Davis Timber Sediment Toxicity Tests Test Species: Hyalella azteca 

^||3>|oM ^ b l r H ^ ^ n . m / . c o l . I ^ T p p - Q . ^ ^ M i > r tXcD 

g ^ - ^ > \ -Q K 4 .''^<-. ^J->(X>:r;^i 4 ^ = ^ n y V N r J L . U i M <̂  • J A ^ i ^ - > ^ 0 f x p t ^ 

^ n>.x^iiA )^ 0 .njijL<:L-4>3or_ / y A.i\ a 
•^V-^^.gJU^c-dCt^^ r ^ b2>L V^ - M . , \ q ^ y g tJ oo4) 

P'. M ' " - ^ J J?.xjk:J^ 

"^Wk^ CT>/ '̂ ^^^^accveji b D ^ ^ \ A I > € / r 4 t / ^ ( ^ V̂ t\)\£i)jî 4 

, r pQrJ^ ^ ^ ^ ^ Q ^ J : e K-L- y c \ ^ \ 

Qviniviw^ U'^-Fe/<yi>~^ Y ^ -CAtJk ^Ji^ji c^Urr 
j y U ^ y c ĵ (V\ ' ' ' )̂/Wr/y " 

.̂\ ^ \U 1^ vn irc^t. • A\. . U . 4-")i 
v.̂ v .|̂ l X c.rv I" ;^:^^ ^^i^^M rJ^^tx^. R \ \ . Kaoa-gjoi!. 

>^<L.>1>^Ji_v^O CN-Sl 

9i\\f̂ \o^ ^ ^ "-iy^-v^^i.^oA /'Q:;ij\?4-) I D.C, . f̂ f̂ Myvaai um.Cuv.,̂ ^ 
.^Q.. N . K \ . 4^H/U.. 

^ C r a ĴL î-zm, > M M.^tox.OaviL 
-e^OrO-t yS.< flJ? t.o i ^ C i IAJA -^ ^ 

^||^|D(I 1?|4- ^ / ^ ^ Q n̂.̂ q̂ r•i -farVxp ^TD..O . -Ap/̂ u>aNj)ol 
>f P.hK. 

[̂2o|oM î -H- ^^..o»^o^-v(;cl'EriA^ ]^~-^C\ . CjcJlb.crt(\c>0 
^-'..AeUvv^-pJLfl- JĴ -S:!-̂  

COMMENTS: 



EPA, ESD 
JANUARY 1999 

SHORT-TERM AMPfflPOD 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 hrL:8 h rP Analyst:c'WI<^|--

W A T E R QUALITY MEASUREMENTS 

DAY-DATE-INIT REP Temp. 
(°C) 

DO 
(mg/L) 

pH 
(s.u.) 

Alkalinity 
(mg/L as CaCOj) 

Hardness 
(mg/L asCaCOj) 

Conductivity 
(umhos/cm) 

Ammonia 
(mg/L) 

0-8/6/04 3 ^ S i g'4 (<,.% 2^ A2. l ± l ^X. 
1 - 8/7/04 ^ ^ S^^h 3 ^ 
2 - 8/8/04 ^ i »Sfl 3 / S 
3 - 8/9/04 'I g t ^^•6 5 - ^ ^ 
4-8/10/04 £ f ' oi<;i-^ 5-.Y 
5 - 8/11/04 w m 0(1 s AA. q .o 
6 - 8/12/04 ^ ^ - ^ ^ . 0 

>/ 7-8/13/04 IE H .£Ll ifX io 5 13. (^D IM- ^ 
8-8/14/04 vJ 2:^J 

^ 
^ < - L 

9 - 8/V5/04 o< ^̂ Q <0 
10-8/16/04 Rl^ »13.\ .2i 
11 -8/17/04 ^ oaa 3.3 S ^ 
12-8/18/04 £tt 35.1 iti 
13-8/19/04 ^t 

RR^ 
'SIA.l- ii 

14 - 8/20/04 ^ ^ g.9 ?-,6. 6A / . ^ IM. ^ 1 

DAY-DATE 
DAILY OBSERVATIONS: SURVIVAL/l lEPLICATE 

0 - 8/6/04 j O L - f o L , ( O L 

71 
\o\- \ O U ( O u IO (O, U 

1 - 8/7/04 N_ N AJ /Xi TT ,xj 
2 - 8/8/04 N) N /Ni Ai ^J Ai V 

5 3 - 8/9/04 A 
^ 3 A ^ 4-8/10/04 ii 

5 - 8/11/04 Jii. i J rJ A/ A) f[f y A J 
6-8/12/04 •kJ fJ V j v ^ i ^ k) f\J iL 
7-8/13/04 K 7 ixi /si AJ iv /V J ^ iv/ 
8-8/14/04 KJ z Ai /si Kl Ai 

TT 
A/ N Tx/ 

9-8/15/04 TT TT j ^ N W 
10-8/16/04 Al Jii A ; A A 

7^ 
JL K J 

11 -8/17/04 -iO Ki A) ^ j J . .^ /̂ 
12-8/18/04 AL iV A ; i J ^ /v/ hi (\j 
13-8/19/04 A,̂  AL AL /v/ A/ ^ 77 
14-8/20/04 tJ AJ ^ A.' /\] A/ A.̂  J N / 
# A L I V E «0 (TV "7 l O l ^ 1 0 _ ± R. 

COMMENTS: 

-L- LocAcW , ^-^^^6\V^ 



EPA, ESD 
JANUARY 1999 

SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET 

Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species: Hvalella azteca Room # F114 

Sample ID: DT-SD-ref-1 Vessel Location: Room Ambient Photoperiod: 16 hrL: 8 hrD Analyst: v j ^ / ^ ^ 

WATER QUALITY MEASUREMENTS 

DAY-DATE-INIT 

0-8/6/04 v 3 ^ 

1-8/7/04 QjA/ / 

2-8/8/04 ^^J'v 

3-8/9/04 ( ^ V \ 

4-8/10/04 ^ J ^ 

5-8/11/04 ( ? [ V 

6 - 8/12/04 P^H' 

7-8/13/04 ^ | - f 

8 - 8/14/04"3^| 

9-8/15/04 ^;JA/| 

10-8/16/04 l^^. 

11-8/17/04 , ; i ^ ' ^ 

12-8/18/04 \ ^ 

13-8/19/04 ̂ } ^ 

14 - 8/20/04 f i x • 

DAY-DATE 

0-8/6/04 

1 - 8/7/04 . 

2-8/8/04 . 

3 - 8/9/04 

4-8/10/04 

5-8/11/04 

6-8/12/04 

7-8/13/04 

8 - 8/14/04 

9-8/15/04 

10-8/16/04. 

11 -8/17/04 

12-8/18/04 

13-8/19/04 

14 - 8/20/04 

# ALIVE 

REP 

A 

B 

C 

D 

E 

F 

G 

H 

A 

D 

C 

D 

E 

F 

- G 

Temp. 
(°C) 

SJ^W' 
5 ^ i 
::i:̂ '«f 
cZlip 

c5{a.3> 

^ ( . ^ 

iZl.O 

'̂ 1̂?̂  
^ ^ 

^ ^ ' 0 

1 - 1 . { 

- ^ ^ • " l 

' ^ ^ . < f 
^ ^ - 0 

^ -1 

DO 
(mg/L) 

^'7 
5^-^ 

^•l 
J.V, 
r .o 
^ S 
4 .Q 

r-̂ .-̂  
^ . s -
3.> 
n̂ 

\A 
.?.i-
•a.̂  
-?-9 

pH 
(S.U.) 

(oM 

( C i 5 

( o . ^ 

^ P l l 

% , ' ^ 

?.o 

Alkalinity 
(mg/L as CaCOj) 

= ? ' ! 

<r5s 

V 

' 5 0 . 

Hardness 
(mg/L asCaCOj) 

^ L 

\. 

P.(o 

5t 

Conductivity 
(umhos/cm) 

10"^ . 

>« 

Uo^ 

/ ( P 9 

/^jnmonia 
(mg/L) 

^ 

^ ( 

<1 
DAILY OBSERVATIONS: SURVIVAL/REPLICATE 

A 

|oL_ 
N' 

NI 
Kl 

1̂ 
K) 
N 

»J 
K 
M 
\J 

^ ' 

i J . 
^ 

U 
[ ^ 

B 

( i t -
ivJ 
/si 

N 
M 
Ai 
UJ 

K/ 

^ l 

(J 

H 
^ y 
KJ 

M 
(0 

C 

( O U 

^ / 

KJ 
^ ) 

tJ 
J 
AJ 

t J 

KJ 

/vl 
V> 

W>̂  

V 
h/ 

^ 

( 0 

D 

j O L 

w, 
KJ 

' ^1 W 
/ \ / 

A/ 
Ĵ 

W 
î 

^ ' 

i/ 
V 
J 
- A / 

q 

E 

lou 
/vl 
^i 

M 
i\l 
fO 
/ u • 
/O 
AI 

K1 
J 

7/̂  
A/ 

A / 

A.^ 
LO 

F 

it> u 

.\J 
^ 

^ 
IN/ 

A'' 
/A/ • 

^ J 
^ 

A ) 

A^ 
Ar 
V 
A./ 

/ ^ 

l O 

G 

i v ^ u 

/\i 
/ \ ) 

/ ^ ^J 
A/ 
A/ 

/J 

/xy 

/v/ 
iu/ 

/ I / 

^ . ^ 

A) 

A/ 
IO 

H 

io(_ 

' ^ \ 
A) 

' ^ 
iJ 

A/. 
N 

KJ 

V 
^i 
) J 

U 

^ ^ > 
/ ^ ^ 

/ 

10 
COMMENTS: N)M^ aiviz- U ^ Lo^vcLc - ^ 



EPA, ESD 
JANUARY 1999 

SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET 
hidustry/Studv: Davis Timber Sediment Test Location: Mississippi Test Species: Hyalella azteca Room # Fl 
Sample ID: DT-SD-B/T-01 Vessel Location: Room Ambient Photoperiod: 16 hrL: 8 hrP AnalystsJ^ ^ 

WATER QUALITY MEASUREMENTS 

DAY-DATE-INIT 

0 - 8/6/04 J z \ ^ 

I - 8/7/04 i ^ y ^ 

2 - 8/8/04 C D ' ^ 

3 - 8/9/04 ( ^ ^ 

4-8/10/04 I j ^ ^ -

5-8/11/04 ^ J ^ 

6-8/12/04 ^^JtV 

7-8/13/04 j^- f l -

8-8/14/04 J ^ 

9-8/15/04 " j2 \ / / 

10-8/16/04 ' p f | -

11-8/17/04 J ^ | - ^ 

12-8/18/04 ^ ^ 

13-8/19/04 ^ \ \ -

14-8/20/04 

DAY-DATE 

0 - 8/6/04 

I - 8/7/04 

2 - 8/8/04 

3 - 8/9/04 

4-8/10/04 

5-.8/11/04 

6 - 8/12/04 

7-8/13/04 

8 - 8/14/04 

9-8/15/04 

10-8/16/04 

11-8/17/04 

12-8/18/04 

13-8/19/04 

14-8/20/04 

# ALIVE 

lefr 

REP 

A 

B 

C 

D 

E 

F 

G 

H 

A 

B 

C 

D 

E 

F 

G 

A 

\ o u 
M 
Is) 

1x1 

^ 
^ 

^ 

fJ 
fJ 
N 
AJ 
^ 

y 
V 

iJ 
<\ 

Temp. 
(°C) 

<5̂ 0 
.3 -̂4 
c;? ,̂:x 

^A''\ 
^Ol.?! 

d.\A 
^^A 
^1.0 
^W^ 

-^3 0 

^3.5 
c?a.l^ 

c^l.-i' 

o^l-^ 
^.^.s 

DO 
(mg/L) 

-̂2^ 
^ < ^ 

-4<6 
5 . ^ 

^ . 1 -

6.1 
4-3 
^ 0 

^4 
^ ^ 

^ . ^ 
.3.c|> 

^ . X 

M. 1 

pH 
(S.U.) 

/ f > . ^ 

t,s 

/ o . ^ 

V ' 1̂  

^.5 

^•0 
DAILY OBSERV 

B 

^L_ 

K) 
^ 

^ i 
^ / 

^ 

^ 

| J 
AJ 

Ni 

^ 1 y 
.\i 
y 

}-/ 
10 

C 

| O L 

/NI 
Al 

^ 
NJ 

V 
^ 

KJ 
J 
M 
> / 

A/ 
A/. 
A ^ 
u 

10 

Alkalinity 
(mg/L as CaCOj) 

3̂  ^ 
) • • 

^ H 

' 5 ^ 

Hardness 
(mg/L asCaCOj) 

3 7 o 

« -

* 

SK 

5-4 

Conductivity 
(umhos/cm) 

/ o 5 

,', 

/ ^ : ^ 

' 

/ 9 - 0 . 

Ammonia 
(mg/L) 

<r 

^1 

^ \ 

'A-nONS: SUBVIVAUREPUCATE 

D 

JtoU 

. J 
NJ 

lO 
NJ 

/ ^ 
Ay 

TJ-
N 

f^, 
> 

^ ' 

' ^ , J 
AJ 
IO 

E 

10 U 
^ ) 
W 
w 
1̂  

A-
/U 

Y J 

Ai 

M 
i] 

A J 
A/ 

\ / 

A) 

ID 

F 

vOi^ 

>i 
/xi 

(^ 

/J 
/u 
M 

TNJ 

M 

r^J 
> / 

• , A . ^ 

p ^ 

K( 

^ J 
\L> 

G 

10 L 
A/ 

AJ 

ixi 

^ 

- ^ 

^ 

' / ^ 

^ / 

/vi 

A-'' 
A/ 

A,/ 

^^ 
AJ 
|o 

H 

101-

ivi 
ti 
d 
K 
' ^ z 

^ 1 w 
\ / 

NJ 

A^/ v' 
V 
^ J 
to 

COMMENTS: 

t . v ^ S L O - v'Vx. \^ \_ - ^ y^^-^ ^N/Nj^xAe Sp-et-i-*^ 



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 hrL: 8 hrD Analyst: "'^y^^-^r^ 

WATER QUALITY MEASUREMENTS 

DAY-DATE-INIT REP Temp; 
(°C) 

DO 
(mg/L) 

pH 
(S.U.) 

Alkalinity 
(mg/L as CaCOj) 

Hardness 
(mg/L asCaCOj) 

Conductivity 
(umhos/cm) 

/Ammonia 
(mg/L) 

0 - 8/6/04 S-^ : ? ^ ^ G± 4'.3 : 2 . ^ 3-^ ^3 ^ \ 

1 - 8/7/04 •5?a4 
2 - 8/8/04 ^^.y. 3 '% 
3 - 8/9/04 ffi 6ll\ io 6 . ^ 
4 - 8/10/04 m- <2< -̂3 A S . 
5 - 8/11/04 Ml M i l RA. Ll 
6-8/12/04 Ihl n l l ^ a.i 
7-8/13/04 eff-" ^Q.l> S~.V M- 5~S~ 6P G iî  < 

8 - 8/14/04 S >a £i£. 
9-8/15/04 ; 3 ^ j fc 5 .̂̂ ; ^ 

10-8/16/04 m 5.5 
11 -8/17/04 St o2ol-M i L ^ <KS 
12-8/18/04 M Z ^ 
13-8/19/04 d?'^'0 fg-.o 
14 - 8/20/04 ^ • ^ . : ? - S' ii ^A ^5a_ / ^ / Ai 
DAY-DATE 

DAILY OBSERVATIONS: SURVIVAL/REPLICATE 

0 - 8/6/04 A0_L LOu \ 0 L JA Al ioL lOL v U 
1 - 8/7/04 /xi /v] ^ 

77 17 
^ 

"77 
Ai 

2 - 8/8/04 TT si /vJ hi 
-p 3 - 8/9/04 j J Ai Ai t; NJ AJ 

IT-
a 4-8/10/04 2 NT ¥ 

TT Jf TT 5 - 8/11/04 f l l u u IJ 
I T J 6-8/12/04 A/ A/ 

TT 
^ / J£. 

7-8/13/04 NJ 
IT 

TT Ji d 
yr 

j ^ 
77 8 - 8/14/04 d N/ -^/ /V N 

9-8/15/04 z rJ fJ A AJ tJ / \ / 

7 i/ 10-8/16/04 >L j ^ U L> JsL 
II -8/17/04 J l K' r-' f j V TV/ iL£. 7/ 
12-8/18/04 Ai • h ' hJ fr J ^ A.' / -a z 

Z 
J/ r 

13-8/19/04 j y jj- M. j y -U- iL 
14 - 8/20/04 /V JJL Al X A. AJ iL AL 
# ALIVE 10 LO \o D - ^ G,4 ^ 

COMMENTS: 
L:^i-t.oU>U4 Kj'̂ :^CiV\.^ 



EPA, ESD 
JANUARY 1999 

SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET 
Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species: Hyalella azteca Room #_Fn^ 
Sample ID:_ DT-SD-B/T-03 Vessel Location: Room Ambient Photoperiod: 16 hrL:8 hrD Analyst: 0^7/^ 

WATER QUALITY MEASUREMENTS 

DAY-DATE-INIT 

0 - 8/6/04 jJ AJ 

1-8/7/04 ^JV) 

2-8/8/04 d j ' V 

3 - 8/9/04 OclT 

4 - 8/10/04 ^ B ~ 

5-8/11/04 P f j -

6-8/12/04 Ij^-A" 

7-8/13/04 ^ J ^ 

8 - 8/14/04 "O^y 

9-8/15/04 ^ ^ 

10-8/16/04 J^^j-

11-8/17/04 i^VV 

12-8/18/04 J ^ ^ 

13-8/19/04 j ^ ^ -

14 - 8/20/04 t ) \ -

DAY-DATE 

0 - 8/6/04 

1 - 8/7/04 

1 2-8/8/04 

3-8/9/04 

4-8/10/04 

5 - 8/11/04 

6-8/12/04 

7-8/13/04 

8-8/14/04 

9-8/15/04 

,10-8/16/04 

11-8/17/04 

12-8/18/04 

13-8/19/04 

: 14-8/20/04 

# ALIVE 

REP 

A 

B 

C 

D' 

E 

F 

- G 

H 

A 

B 

C 

D 

E 

F 

G 

Temp. 
(°C) 

ŝ ŝ -t 
^ ^ ( ^ 

^ A 
4^-0 

(^(.r 
41.0 
«^(.5' 

1̂3 
^̂ '1 
55-0 
.^3.0 
^^•T 
^ : ^ 

5.1 A 
^o?.C> 

DO 
(mg/L) 

6'3> 
Hv< 
4''§ 
^5 

1t-^ 
ij-.o 

4./ 
^ . 6 
4o" 
4'i 

— I — ( — 

H^ 
4.> 
.^.3 
O 

pH 
(s.u.) 

(^-4 

< ^ . > 

^ . ^ 

t f -O 

7-^ 

<f,,3' 

Alkalinity 
(mg/L as CaCOj) 

^ ^ 

s-h 

' 6/ 

Hardness 
(mg/L asCaCOj) 

3(z; 

-

1-

• 

u^ 

•ro 

Conductivity 
(fimhos/cm) 

/ l ^ 

' 

i'« 

/ > c ; 

/ S I 

Ammonia 
(mg/L) 

N^! 

<̂ 1 

^1 
DAILY OBSERVATIONS: SURVIVAL/REPLICATE 

A 

{T.L 
M 
N 
KJ 

Ni 
K) 

^ 

M 
U 
t\ 
M 

^ 1 
A.̂  
fJ 
^ ^ 

lO 

B 

( O U 
H 
Al 
Ĵ 

iJ 
. A/ 

A.̂  
r^ 
A J 

N1 

\ / 

/ ^ 

,A^ 
A.̂  
V 

^ 

C 

lOL. 
NJ 

W 
/ ^ i 

^ ^ 
A,/ 
/ 

K) 
A/ 
^) 

/ - ^ 

A / 

K> 
A / 
A/ 
' ^ 

D 

10 u 
A 
AJ 

|0 
^ / 

Ai 
A/ 
M 

»g' 
/̂ J 
A J 
tv 

-V 
V 
.V 
I'i 

E 

(t>U . 
/xi 
TN/ 

/J 

Nf 
/ ^ V 
r J 

A/ 

N 

/ / 

A) 

A J 

/ \ ; 

A^ 
| 0 

F 

(6 1^ 
Ai 
/Xi 

H 
f̂ / V 
A ^ 

^ J 
.KJ 

r i 
fO 
K ) 

V 
A.I 
y 
l O 

G 

I D L 

A / 

'• A / 

• ^ 

^ / • V 
A / 
/\j 
A.̂  

/xJ 
^ 

K V 
A/^ 
A/ 
(o 

H 

["L-
1^ 

A) 
•W 
V 
K 

/ ' 

^i 
K 
^ 

H 
/ , 

V 
.A' 
y 
fo 

COMMENTS: 
J ^ C ^ L O M , ?^ = ^ c > \ ̂ 



EPA, ESD 
JANUARY 1999 

SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET 
Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species: Hyalella azteca'R.oovci # F114 
Sample ID: DT-SD-B/T-04 Vessel Location: Room Ambient Photoperiod: 16 hrL: 8 hrD Analyst: " J^ S ^ 

WATER QUALITY MEASUREMENTS 

DAY-DATE-INIT 

0-8/6/04 , J 7 ^ 

1 -8/7/04 i ^ J ^ . 

2 - mm ^Sji 
3 - 8/9/04 \ p IY" 

4-8/10/04 Q_\ \ -

5-8/11/04 ^6(4-

6 - 8/12/04 'Ĵ Jf̂  

7-8/13/04 /^IV 

8 - 8/14/04 ^ ' ^ 

: 9-8/15/04 ^ ^ i ^ 

10-8/16/04 .]^fi\ 

11-8/17/04 ^ \ \ 

12-8/18/04 ^ I j -

13-8/19/04 ' ^ ^ ^ 

14 - 8/20/04 £ ^ 

DAY-DATE 

0 - 8/6/04 

I - 8/7/04 

2 - 8/8/04 

3 - 8/9/04 

4-8/10/04 

5 - 8/11/04 

6-8/12/04 

7-8/13/04 

8-8/14/04 

9-8/15/04 

10-8/16/04 

11 -8/17/04 

12-8/18/04 

13-8/19/04 

14 - 8/20/04 

#ALIVE 

REP 

A 

B 

C 

D 

E 

F 

• G 

- H 

A 

B 

C 

D 

E 

F 

G 

Temp. 
(°C) 

o>St<t 

a:^n 
^^i 
o^^a 
^^.3 
o?a."5 
^G.(o 

t^dl-
^ r i 
^>7 
dCl.h 

^cR.3 

^ \ i ^ 

^O^Ls 

r2\.L 

DO 
(mg/L) 

• ^ ^ 1 

i^'"7 
4,C 
3 . / 

9-M 
L , ! ^ 
3.4 
t^'T 
4.x 
^ ' ? 
' ^ . ^ 

3^^ 
^ 1 . ^ 
H . ^ 
1 1 

pH 
(S.U.) 

(^••o 

6.7 

7.<i 

^ . 0 

f . s -

•?,?-

Alkalinity 
(mg/L as CaCOj) 

3 3. 

55 

• 

-̂  ^ '5 

Hardness 
(mg/L asCaCOj) 

^ • ( n 

(. 

(W 

^̂ r 

Conductivity 
(umhos/cm) 

(,-17-

*t 

11-0 

\ loS 

Ammonia 
(mg/L) 

-^1 

^ f 

^ i 

DAILY OBSERVATIONS; SURVrVAL/REPUCATE 

' A 

\D L 
( 4 . 

K J 
( J . 
iJ 
Ai 
A ; 

u 
M 
hi 
1 ^ 

kj. 

W 
^^ 
hJ 

\o 

B 

iOL-

VNI 

K 
rO 
^ J 
A/ 
A/ 

xJ 

A J , 

b^. 

1^ 
L) 
k 
N 
M 

10 

c 

|o u 
/^i 

M 
hi 
Ni 
V 

V 
A 
Ai 
Al 

A/ 

V y 
^ ' 

^ ' 

- 7 

D 

|o u 
AJ 

K) 
KJ 
ixJ 

/ ^ 

AJ 
NJ 

^ 

4 
A ^ 

(Vi 

/^ 

A ' 
Ki 

1 0 

E 

| O U 

A ) 

A.1 

"V J 
/^^ 
A/ 
Ai 
A-i 

Ni 

f J 
J 

NJ 
NJ-
h J 

1 0 

F 

iOL-

»o 
A 1 

^ / ' J 
^ 

A/ 

«J 
Â  
N) 

t J 

^ J 
0/ 

'v' 4 
1 

0 

iOL 
/vi 

/N 

r-*. 
^ / 

A/ 
V 

t J t • 

l^/ 

k/ 

A^, 
^ y 

y' 
A . 
S 

H 

lOU 
.M 
AJ 
V ^ 
r J 

n l 
f/ 

^y 
K/ 
(V 

A J ' 
A^ 
A-' 

M 
A/ 

? 
COMMENTS: 

• l - ^ - i o c v d o ^ , N ^ AfiVI^ 



EPA, ESD 
JANUARY 1999 

SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET 
Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species: Hvalella azteca Room # F1I4 
Sample ID: DT-SD-B/T-Q5 Vessel Location: Room Ambient Photoperiod: 16 hrL: 8 hrD Analyst: ^ ^ | / - ^ 

WATER QUALITY MEASUREiMENTS 

DAY-DATE-INIT 

0-8/6/04 ^ J ^ 

1-̂ 8/7/04 (]J?\ 

2-8/8/04 v 3 ^ 

"3-8/9/04 l ^ lp^ 

4-8/10/04 ^ [ \ 

5-8/11/04 j^f^-

6-8/12/04 ' ^ \ ^ 

7-8/13/04 > i^H~ 

8 _ 8/14/04 ^ ^ y 

9-8/15/04 ^ip\]^ 

10-8/16/04 ^ | \ -

11-8/17/04 ' ^ \ - ^ 

12-8/18/04 / < . " 

13-8/19/04 ' ^ \ \ -

14-8/20/04 ^•f-' 

DAY-DATE 

0 - 8/6/04 

1 - 8/7/04 

2 - 8/8/04 

3 - 8/9/04 

4 - 8/10/04 

5-8/11/04 

6-8/12/04 

7-8/13/04 

8 - 8/14/04 

9-8/15/04 

10-8/16/04 

11-8/17/04^ 

12-8/18/04 

13-8/19/04 

14 - 8/20/04 

# ALIVE 

REP 

A 

B 

C 

- D 

- E 

F 

- G 

H 

A 

B 

C 

D 

. E 

F 

G 

A 

IcxL 
(Vl 
rvi. 
N) 

Ni 

^ 1 
A J 

Ki 
M 
M 

M 
^ h l 

^ ' y 
,AJ' 
lo 

Temp. 
(°C) 

J?=5?-H 

3^-4 

^•IV 
o?a.S 
^ I v ^ 

dfiR 
^ d h 
^ l , S ' 
^ h ^ ^ 
t^^n 
^^ .1 
^-2.. 3. 

^ { • . ( 

^ L | 
c^U 

DO 
(mg/L) 

- ^ • ^ 

• ^ ^ ^ . 

4> 
î  
•^ .1 
^ . ^ 

U.T-
^ . 3 
4..(:. 

O?''^ 

• • ^ . ( o 

M.T 
4-S 
^.t) 
H . r 

pH 
(s.u.) 

4.,5 

^.'f 

7-.0 

y-,0 

•y(^ 

• ^ y 
DAILY OBSERV 

B 

l ^ L -

AJ 
ri 
/J 

^ 

M 
K l 

rJ 
iJ 
fvi 

^ i 
A) 

^ ^ 

A^ 
A/ 

l b 

G 

I O U 

w 
iXi 

l\J 
Â  
AJ 
KJ 
/J 
.vi 

' ^ 

KA 

^ [ 
X/ 

Ki 
A ' 
10 

Alkalinity 
(mg/L as CaCOj) 

3 c. 

(Q 5 

' U l 
NATIONS 

D 

|OL 

^ 
rJ 
N J 
fxl 

A/ 

Al ' 
A) 

(Ki 

rJ 
iO 
^ } 

V 
XJ 
A./ 

\o 

Hardness 
(mg/L asCaCOj) 

^ I P 

\-

• ^ ^ 

g:o 

Conductivity 
(|imhos/cm) 

;a.5 

>* 

/ ' \ ^ 

;? r 
: SURVIVAL/REPLICATE 

E 

) ^ U 

\ 

rs 

V 
t ^ . 
A/ 
A/ 
A/ 
A] 

/4 
\r 

' V 
/ ^ 

M 
A ^ 

^ A ^ 

F 

LOL-
30 

^ 

N 

K ; 

\l 
^ 

^ / 

A ; 

/xl 
K/ 

A,/ 
/U 

P 
V 
(c> 

G 

(oL. 
W 

rxJ 
Ni 
U 
V 

A^ 

/N/ 

ki 
AJ 

iU 

A/ 

A/ 

AJ 

U 
It) 

Ammonia 
(mgA.) 

^1 

^ 

^1 

H 

| o L-
fv/ 

J 
•^z 
/v/ 

/ ^ 

' ^ l 
<^ 

t J 
t J 

^ 1 y -' 
^ ) 

K) 
A J 
l c 

COMMENTS: 



SHORT-TERM CHRONIC TOXICITY TEST-WEIGHT DATA 

INDUSTRY:Davis Timber 
LOCATION: Room F118 
INVESTIGATOR: 

SPECIES:Hya/e//a azteca 
DATE:8/25/04 
DURATION OF DRYING (HOURS):24 

OVEN MODEL: FISHER 565G 
OVEN TEMP ( C): 60+/- 2 °C ' 

Sample ID 
Control 

DT-SD-REF-1 

DT-SD-B/r-01 

DT-SD-B/f-02 

Rep 
A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
E 

B o a t # 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Initial Wt 
o.'osia 
0.0521 
0.0528 
0.0420 
0.0373 
0.0517 
0.0463 
0.0462 
0.0464 
0.0486 
0.0551 
0.0515 
0.0509 
0.0494 
0.0562 
0.0485 
0.0523 
0.0667 
0.0514 
0.0568 
0.0501 
0.0449 
0.0417 
0.0493 
0.0578 
0.0570 
0.0369 
0.0436 
0.0528 

Final Wt. 
0.0532 
0.0534 
0.0535 
0.0433 
0.0384 
0.0529 

. 0.0473 
0.0471 
0.0475 
0.0497 
0.0566 
0.0526 
0.0526 
0.0507 
0.0578 
0.0499 
0.0537 
0.0679 
0.0528 
0.0579 
0.0521 
0.0464 
0.0435 
0.0514 
0.0593 
0.0581 
0.0380 
0.0447 
0.0535 

Hyalella Wt. 
0.0014 
0.0013 
0.0007 
0.0013 
0.0011 
0.0012 
0.0010 
0.0009 
0.0011 
0.0011 
0.0015 
0.0011 
0.0017 
0.0013 
0.0016 
0.0014 
0.0014 
0.0012 
0.0014 
0.0011 
0.0020 
0.0015 
0.0018 
0.0021 
0,0015 
0.0011 
0.0011 
0.0011 
0.0007 

# of Hyalella 
10 
9 
7 

10 
10 
10 
9 
9 

10 
,- 10 
. 10 

9 
10 
10 

- 10 
10 
9 

10 
10 
10 
10 

• 10 
10 
10 

. 10 
10 
10 
10 

9 

Mean Dry Wt. 
0.00014 
0.00014 
0.00010 
0.00013 

. 0.00011 
0.00012 
0.00011 
0.00010 
0.00011 
0.00011 
0.00015 
0.00012 
0.00017 
0.00013 
0.00016 
0.00014 
0.00016 
0.00012 
0.00014 
0.00011 
0.00020 
0.00015 
0.00018 
0.00021 
0.00015 
0.00011 
0.00011 
0.00011 
0.00008 

Mean: mg/organism 
0.11944 

0.13653 

0.15819 

0.12833 



DT-SD-B/T-03 

DT-SD-B/T-04 

DT-SD-B/T-05 

F 
G 
H 
A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
E 
F 
G 
H 

: 30 
31 

' 32 
33 
34 
35 
36 
37 
38 
;39 
40 
41 
42 
43 
44 
,45 
46 
47 
48 
49 
50 
51 
52 
53 

^54 
^55 
56 

0.0459 
0.0451 
0.0521 
0.0482 
0.0568 
0.0424. 
0.0436 
0.0353 
0.0478 
0.0396 
0.0519 
0.0479 
0.0576 
0.0370 
0.0439 
0.0415 
0.0467 
0.0514 
0.0384 
0.0396 
0.0443 
0.0417 
0.0368 
0.0395 
0.0441 
0.0464 
0.0342 

0.0467 
0.0460 
0.0538 
0.0500 
0.0586 
0.0437 
0.0456 
0.0364 
0.0493 
0.0414 
0.0535 
0.0494 
0.0593 
0.0385 
0.0461 
0.0430 
0.0482 
0.0530 
0.0401 
0.0414 
0.0461 
0.0429 
0.0382 
0.0410 
0.0463 
0.0485 
0.0357 

0.0008 
0.0009 
0.0017 
0.0018 
0.0018 
0.0013 
0.0020 
0.0011 
0.0015 
0.0018 
0.0016 
0.0015 
0.0017 
0.0015 
0.0022 
0.0015 
0.0015 
0.0016 
0.0017 
0.0018 
0.0018 
0.0012 
0.0014 
0.0015 
0.0022 
0.0021 
0.0015 

8 
6 
9 
10 
9 
9 
10 
10 
10 
10 
10 
10 
10 
7 
10 
10 
7 
8 
9 
10 
10 
10 
10 
9 
10 
10 
10 

0.00010 
0.00015 
0.00019 

,0.00018 
0.00020 
0.00014 
0.00020 
0.00011 
0.00015 
0.00018 
0.00016 
0.00015 
0.00017 
0.00021 
0.00022 
0.00015 
0.00021 
0.00020 
0.00019 
0.00018 
0.00018 
0.00012 
0.00014 
0.00017 
0.00022 
0.00021 
0.00015 

0.16556 

0.18843 

0.17083 



"avis Timber Hyalella 14-Day Survival 
ile: dtl Transform: ARC SINE(SQUARE ROOT(Y)) 

STEEL'S MANY-ONE RANK TEST Ho:Control<Treatment 

GROUP 

1 
2 
3 
4 
5 
6 
7 

ATION 

Control 
DTSDREFl • 
DTSDBTOl 
DTSDBT02 
DTSDBT03 
DTSDBT04 
DTSDBT05 

TRANSFORMED 
MEAN 

1.298 
1.392 
1.392 
1.267 
1.371 
1.24 8 
1.392 

. RANK 
SUM 

80.50 
80.50 
66.00 
77.00 
64.50 
80.50 

CRIT. 
VALUE 

46.00 
46.00 
46.00 
46.00 
46.0.0 
46.00 

df 

8.00 
8.00 
8.00 
8.00 
8.00 

• 8.00 

SIG 

Critical values use k = 6, are 1 tailed, and alpha = 0.05 



uavis Timber Hyalella 14-Day Growth 
File: dt2 Transform: NO TRANSFORMATION 

tlett's test for homogeneity of variance 
diculated Bl statistic = 5.48 

T'able Chi-square value = 16.81 (alpha; = 0.01, df = 6) 
able Chi-square-value = 12.59 (alpha = 0.05, df = 6) 

Data PASS Bl homogeneity test at 0.01 level. Continue analysis, 



Davis Timber Hyalella 14-Day Growth 
.File: dt2 Transform: NO TRANSFORMATION 

L^npiro - Wilk's test for normality 

******** Shapiro - Wilk's Test is aborted ******** 

"•his test can not be performed because total number of replicates 
s greater than 50. 

Total number of replicates = 56 



avis. Timber Hyalella 14-Day Growth 
ile: dt2 Transform: NO TRANSFORMATION 

ANOVA TABLE 

SOURCE DF 

etween 6 

"ithin (Error) 49 

Total 55 

SS 

0.031 

0 .044 

0.075 

MS 

0.005 

0.001 

F 

5.886 

Critical F value = 2.34. (0.05,6,40) 
Since F :> Critical F REJECT Ho: All equal 



Davis Timber Hyalella 14-Day Growth 
F-'.le: dt2 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

(L-IOUP 

1 
2 
3 
4 
5 
6 
7 

ATION 

Control 
DTSDREFl 
DTSDBTOl 
DTSDBT02 
DTSDBT03 
DTSDBT04 
DTSDBT05 • 

TRANSFORMED 
MEAN 

0.119 
0.136 
0.159 
0.125 
0.165 
0.188 
0.171 

MEAN CALCULATED IN 
ORIGINAL, UNITS T STAT SIG 

0.119' 
0.136 
0.15 9 
0 .125 
0.165 
0.188 
0.171 

-1.173 
-2.682 
-0.419 
-3.101 
-4.610 
-3.520 

innett table value = 2.37 (1 Tailed Value, P=0.05, df=4Q,6) 

' ja. 'vis Timber Hyalella 14-Day Growth 
File: dt2 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

^OUP IDENTIFICATION 
NUM OF Minimum Sig Diff % of 
REPS (IN ORIG. UNITS) CONTROL 

DIFFERENCE 
FROM CONTROL 

4 
5 
6 
7 

Control 
DTSDREFl 
DTSDBTOl 
DTSDBT02 
DTSDBT0 3 
DTSDBT04 
DTSDBT0 5 

8 
8 
8 
8 
8 
8 
8 

0.035 
0.035 
0.035 
0.035 
0.035 
0.035 

29.8 
29.8 
29.8 
2 9.8. 
29.8 
29.8 

-0.018 
-0.040 
-0.006 
-0.046 
-0.069 
-0.053 



rivis Timber Hyalella 14-Day Growth 
] Lie: dt2 Transform: NO TRANSFORMATION 

STEEL'S MANY-ONE RANK TEST Ho:Control<Treatment 

GROUP 

1 
2 
3 
4 
5 
6 
7 

ATION 

Control 
DTSDREFl 
DTSDBTOl 
DTSDBT02 
DTSDBT03 
DTSDBT04 
DTSDBT0 5 

TRANSFORMED 
MEAN 

0.119 
0.136 
0.159 
0.125 
0.165 
0.188 
0.171 

RANK 
SUM 

83.00 
90.50 
70.00 
94.00 

100.00 
95.50 

CRIT. 
VALUE 

46.00 
46.00 
46.00 
46.00 
46.90 
46.00 

df 

8.00 
8.00 
8.00 
8.00 
8.00 

. 8.00 

SIG' 

Critical yalues use k = 6, are 1 tailed, and alpha = 0.05 



APPENDIX C: Lumbriculus variegatus TEST RAW DATA 



EPA, ESD 
JANUARY 1999 

DAILY OBSERVATIONS LOG 

hdustry/Study: Davis Timber Sediment Bioaccumulation Tests Test Species: Lumbriculus variegatus 

'^/siO^ - cA^aJ jL^ / ws^^cJU^m^^ ^.CL-THfJ^ff^ ~ W ^ ^ ^ ^ H)ff'^r 
(n ' j Ju i j J r . A S - d { 2 ' ^ ^ ' ^ ^ ^ 1 ' ^ - ^ X C G _ c U ^ , 
' ^ ^ _ Y d M ^ _ M OUUjdi 
^ -r M .^ / •J lMi i l̂ ^QutM 

t / f / ? ) i - ^ J L A M M ^ £UAJP. i x X ^ '-^^M' m j o j \ n. a^oldiu^i dh.^/1 i=/ d? ::> 
- ^ 

QiAlAy^ 

H ^ A ^ ^ . f ' U ^ tK t J ^ ^ ~ ^ ^ 9 ^ - c f l Wr7,./ k . Z ^ 
1}€0L 

yiou^C 
£ i y U ) j d X > i ( ' ' ^ ^ S-^'l/L 

^ju I y J i -I i i - u p 6 ) ^ \:x^.dLiJbu&->^3i£> 
Jlui^)t£?. 

v^^^L/n^. 
yUjLf \ r f i ^ ^ j p ^ j j } t p ^ h 
nuAa/LU-W -NAQ JLO-AXLA Uj-'^n^CJh!. . 

cxMjL(lI±<i lAJdJtM ' d W M - "^JlJQAJUWd 
cddA i P j U \ j i M y ^ 

<xjtr̂ - 7^ (lM.(£tj^ JLL 

v^^-g^ 

71 &4 ->_,-T 
e\peA 

^ ^glog - -Cj^ —H/WCinrKd^/ob.5^\v/^ cW ^iMca-hp (^^ 
Y-e\A-ei(y^ <gx/-^!Ay(W^ (A^cKv^ c ^ U ^ - f r t ^ g - k C A > - ^ ( C^^ck^ ' 

LXJ75-I7 " ^OUTTIT IZ^^^TTT Fr7ZrTAr^37~~l?77DTn7rl 0 J Uj(vfcL^\, . SOuaXp^Ux^ fljCi^v 

sAj^^>^^></NSn (nciL^cxx, z^.,^ J? <^^ i \ ^ hJL^JL^^<i.<':CtoL^ 

COMMENTS: 



EPA, ESD 
JANUARY 1999 

DAILY OBSERVATIONS LOG 

Industiy/Study: Davis Timber Sediment Bioaccumulation Tests Test Species: Lumbriculus variesatus 

\ \ \m mv ^ A o ^ G l i : ! Q cD ) f̂ ĉ cs UA3:X^UKO i£] i W i r -

J^LAh-u ri^_ tj.)rvte>n \JK Q cx.rP/x_ I v o i«N 0 i c^^±?> > . 

^ 

£^UJUiH<>r^ t j . ) rv te>n^ U/C i? cx-cP^x K o ^ 0 ,t ,c^->irT> > 

V ^ v J L U p o ^ ( o c L J 0_A U\K1. ^ cvJ^ in V-g-JpXjL? r ^ t l L - ^ 

9 J I 4 | D 4 " ^ y \(\\g6:-ai^^ 4^^A.h>pv^^7^ Q^^ !z)o a i ^ 
v.e.v\/vvU4 rt^ <SV/O1\)̂ W:J ufgckv ŵ  -^dx^^-^eycAfeT 

9 j t < r 4 T?y '^NV€J^)^V<L^ 't6uxJp^yfcdu^r<- ^>-,g( ' k ) / < ^ ^ 

( ^ A X Q A Q A U M C . / K A a t e x _ \jt^ Q O o c K w ^ > y X u ^ aJTs / 

i^|o^ \^.^. H l̂fVo^u.L.vJLJi (Tnfuio | I ^ >Q .C^£ĵ W .̂£fo!̂  -3 

SiXX-^^ Prz-tg^JK - ^ O - ^ - K T M ? i J ^ <̂  /<^ 
4"g^AMlAX'̂ J ^XgXKjA H\:c-. L.OaJtg,A 1/bv iL-e>-rD 5 ^ 

A^<Lj3^ V ^ .OCAL.^ 

^ 

u j a c k g A -uvx Jl QLS^ ^ A (? / p i j_i~> 

OMVJGL A Jk.orx' g QugLJh r̂  .\„yLJLLj;>VGi 

'^i^ojoA M^VA-^>^-Pi^iirUj ••iev ,̂T f̂> t̂u>^^ ^ J>-0- ^ v J 
f-^V\.Jg.W^ cK Qv-'-e.y\x/'i\£?| JA^igctey VA^ t R c k V ^ p U <:^:)g-

V | ^ 0 4 

-'V XIYVJL9 g^d rieM.̂ (k>̂ Ĵ  o\k-4V-viYv<9\ (AICL-W lAv -e^^cA-
v^UgpvJ? t^itf- <frey9(n, rxvi^ 

>-i I) A O I .A' ^ " " V T . . . . - • ' - • • : • " y hids^LXjLcy^^ 

COMMENTS: 



EPA, ESD 
JANUARY 1999 

DAILY OBSERVATIONS LOG 

ndustry/Study: Davis Timber Sediment Bioaccumulation Tests Test Species: Lumbriculus variegatus 

-g-k^(nq i?(T c^j-^o^ d •ki?Kp . I h- O ' / V / l ^ c f e / 
<2i-O^.^X LOcxJjzyl ^ S i ^ ci^^n aJL^-2--iaJUo - A ^ ^ ^ -.<!'r.%->^ ^Sje -̂n^ /z^e 

; — J/ "^ ,r I — rL , ' ^ *^ Jf • ' ( ' ' " ' r * ' ' ' y ' 

l̂ l-i- \ L T ^T\^^aj^<iA^ -teyK^TD^O - r'italbLcfe? 
^ ^ . . i Z J I t " " ^ ' — ' • ' • \ ^ ' ' r " ' " ' ' ^ " ^ ^ ^ B I M i ^ , , ^ « I • • • • m i . 

</v̂  (pĵ ^Jh .̂luaX^-oX.Q 

?UbloH ^ v ^ / r T YV -̂̂ -̂̂ ^^p^ - j^^^p/DO Skg-r tz.r\&.^.^ 
<Doe-r\;̂ sT^o^ . .-.^4er V;^ e .o^^ rg pWco^e. 

c^)|Pr-Vgc^ vt̂ .̂ ^ -̂ r̂oyÂ  3.^f^\f? 4^ :S- ' C ^ ) P r - V r g Q ^ Vl^.^<^ -hrOy^^ 3 g : ^ r ^ \ f ? = f c ^ ^ 

/ d o ^ ' ^ i U r ^ / ^ . a JXd ' /:>, ^ a ^ h A> ^A^Xro^^ 

^ j m 'tsijb-K.xjtr-e^ -m-s QK4 g t̂L^L^pJ ga-rli?n]g 
f-€̂ - v̂MvAŷ v̂ c) K^o c\J)d^ cî d̂fvyiA£̂ ^ -Hitv'|)ernx^^-

c^v^ Pf ĉ > / 
Vs_ -̂| -Hitv 'pl 

'̂ ^ Q\A.v>(/v.e4'-Hcd̂  q ^ g^Er^g-^ a(><-Itvar. ^H°4 
-{•^\Aja-eJ\ ov/^vly)V^ V^c^Y c^rbv ckecktY^ )^£), <yUî  

-k^^^ j tdn) v^ 

^tjQJni/ RH- WT^OCMtL/y^d t̂ TAjp \ D C \ ^ CZj^ldJ^A) 
^U^AJUy/ n. .fils • 1 • 

¥ -/xa"P(\ - S A ^ I ^ X M ^ ^ 

u 
%f3\)r>^ L> r̂ ^<p^<>..rgJl '̂ gpg.ip/ O o H C c^Ugc-lgri Q oc?f̂ >.-Nc 

L A J a A a r _ - ^ C>T<X f^..^^V^ S'^r^,^ '̂  

^lljo'^' jl\\ -̂ /̂ h.f̂ .dLî Q/ i fkf i / J Jy -^gynML i^\ ĵ -hy.L'oJ 
<^jockHilMr^' <̂̂ J1jb2,Aj.î } IPXZ[/J'/!)•() Cj^dlkJjJ (̂ jM̂ . 
/'JOJCZ^. - ^ f » ^ 7 ^ ^ ^ f y U M ^ ^ i ^ . iAyC'/y J l j J l A a - ^ t l y i / A . ^ . 1 . ^ C Ĵi 

/M y,^/r}'i .h i? .^i(U£tf . p <;-^,,^, ^ A f < TV-

^ I S I O S U \ yv^r^^. j ' f 'A - i e r - ^ I D n ^ a ^ ^ \ e ^ rR(^np..IfipA , . r ^ ^ / 

COMMENTS: l/^/t^'^ ' - r .WifA-iiuAjdA-•̂ <i<>-f/ Ciq 5<ioo-ft<'. "T v^^Aec^vzc^ <-Oaj^e.r 
Lol/^cl^tA ( X ) ^ W iid?-i^f*c: •'Slrov'-N- £ " t 3 . 



EPA, ESD 
JANUARY 1999 

Lumbriculus variegatus Sediment Bioaccumulation Test Data Sheet 

Industry/Study: DaAds Timber Bioaccumulation Tests Test Species: Lumbriculus variegatus Room # FU2 
Sample TD: DT-SD-REF-1 Vessel Location: Bench-Top Photoperiod: 16 hrL: 8 hrD Amlvst: ^ ^ \ ^ 9 r 

COMMENTS: N = None, NP = No Problems Observed, AV =Avoidance, FOS = Film on surface 

':sm)cKi 



EPA ESD 
JANUARY 1999 

Lumbriculus variegatus Sediment Bioaccumulation Test Data Sheet 

Industry/Study: Davis Timber Bioaccumulation Tests Test Species: Lumbriculus varieeatus Room # F112 
Sample ID: DT-SD-B/TOl Vessel Location: Bench-Too Photoperiod: 16 hr L:8 hr D Analyst:^^^ [ f-fF 

COMMENTS: N = None, NP = No Problems Observed, AV =Avoidance, FOS = Film on surface 

(-UmbrWya^-^nus gc l^dr i \us "fc-d \n-^;o ^rv.pl.. 

http://rv.pl


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/T02 Vessel Location: Bench-Top Photoperiod: 16 hr L:8 hr D Analvst:7Py' ( < ^ ^ 

WATER QUALITY MEASUREMENTS 

Day-Date-Initial Rep Daily 
Observations 

Temp. 
(°C) 

DO 
(mg/L) 

pH 
(S.U.) 

Alkalinity 
(mg/L CaCOj) 

Hardness 
(mg/L CaCOj) 

Conductivity 
(umhos/cm) 

NH3 
(mg/L) 

0 ~ 8/03/04 DayO ^3J) ^ 

1 -8/04/04-^^^ IT 52̂ 'I 74 
2-8/05/04 Jt i -^M Oil 
3 - 8/06/04 ££ MJc ^ • 0 

4 - 8/07/04 ^ r 3 > ioiS 
-5 - 8/08/04 7/ ^M n-̂  
6 - 8/09/04 K o?clS 5> 
7 ~ 8/10/04 IE 

Is 
A T 
U 

JS:5 î ( i j ' f f /S A O £1 
8-8/11/04 43^4 ( f l ' ^ 

9-8/12/04 Î VV" 

€ t f c 
•KJ^ M ^ < .̂0 

10 - 8/13/04 ^iil c .g 
11-8/14/04 

TT 
Mi i_a 

12-8/15/04 

Wf-
^ . A 6'?r 

13-8/16/04 Î a3'6 .̂r 
14-8/17/04 ŜS . ^ y-.Q Q-^ XJ 
15-8/18/04 fl iV 3.3./ 5;<? 
16-8/19/04 S" Ji ^ M. 
17-8/20/04 €«-• KJ ^:).5 C.5 
18-8/21/04" Ni ^y-2> Q 3 
19-8/22/04 

ffi^ 
l̂ ;̂ 3.3 6 ^ 8 

20-8/23/04 J^ S(3L-<\ 1 _ 
21 - 8/24/04 iit KJ =^•53 AA 6.q o 5 0 10-5 ^ 
22-8/25/04 j_ ip 

4^ ^11 Xa 
23-8/26/04 Y j r f ' Jfci ^ . D .IfL 
.24-8/27/04 M: .M 0.3-^ •f.o 
25 - 8/28/04 3M W 

KT 
a-̂  :i -1 . 

26-8/29/04 "^^ 

S 7ZX 
V 

il 
27 - 8/30/04 J! A3 kA 
28-8/31/04 ii Kl dJAD 6?. \ 0 .̂̂  Q \ 3}£. Vvt ^ \ 

Initial Weight (grams) sU^cf g.K5q>. as-.o.c?. a^c^r^ ^'^'^?r 
Final Weight (grams) -̂tf- gir^ ^/.^ 

COMMENTS: N = None, NP = No Problems Observed, AV =Avoidance, FOS = Film on surface 



EPA ESD 
JANUARY 1999 

XumZrricu/u^ vanVgaru5 Sediment Bioaccumulation Test Data Sheet 

Industry/Study: Davis Timber Bioaccumulation Tests Test Species: Lumbriculus variesatus Room # F112 
Sample ID: DT-SD-B/T03 Vessel Location: Bench-Too Photoperiod: 16 hr L: 8 hr D Analyst: O^/ \i '\\-

Ll 

COMMENTS: N = None, NP = No Problems Observed, AV =Avoidance, FOS = Film on surface 



EPA, ESD 
JANUARY 1999 

Lumbriculus variegatus Sediment Bioaccumulation Test Data Sheet 

Industry/Study: Davis Timber Bioaccumulation Tests Test Species: Lumbriculus variesatus Room # F 
Sample ID: DT-SD-B/T04 Vessel Location: Bench-Top Photoperiod: 16 hrL: 8 hrD Analyst: c j ^ 

12 
ffi-

WATER QUALITY MEASUiElEMENTS 

Day-Date-Initial 

0 - 8/03/04 

Rep Daily 
Observations 

DayO 

Temp. 
(°C) 

DO 
(mg/L) 

^ ^ 

pH 
(S.U.) 

Alkalinity 
(mg/L CaCOj) 

Hardness 
(mg/L CaCOj) 

Conductivity 
(fimhos/cm) 

NH3 
(mg/L) 

1 - 8 / 0 4 / 0 4 - ^ ^ JvL 3;>-V-T-3 
2 - 8/05/04 m 

% 

^ ) 'O -̂O "̂ .1-
3-8/06/04 ivj 

tr 
a^i^.s"^ AA 

4 - 8/07/04 

^ 3^ 
o)5̂ ^ T^b 

5 - 8/08/04 

V ^ M 1 . T > 
6 - 8/09/04 eiv 

li^-b Z ^iA ^ • ; ^ 

7-8/10/04 

af 
^uA IA. S 1 9^ £1 

8-8/11/04 W ^o^..;i l i T 
9-8/12/04 ' ^ V V B 

S^" 
Kl, a\.% IA 

10 -- 8/13/04 z .̂1.!)" ?-.x 
11-8/14/04 ; ^ d , ^ - ^ ^ .2 -
12-8/15/04 M «5^.^ (o-
13-8/16/04 ^ / ^ M ^3: 
14-8/17/04 4/li^- A^ k ' % J 5 L 3 ^ ' + <ii 

15-8/18/04 ififc_E V ^ 6 M 
16-8/19/04 ^ -

liF 
ii 

5 :^ 
^ . ^ n~,d. 

17-8/20/04 o?^.(f /P:S 
18-8/21/04" i ^ ^ 2-? 

• ^ 4>3 
19-8/22/04 " 5 ^ /\j 2>-o 4,6. 
20 - 8/23/04 £ i -

leif 
jO. a^j. ^ • ^ 

21 - 8/24/04 ^ ) ^ol.S • ^ ' 0 6>.M v3D 41 
22 - 8/25/04 U Y N <^.o Xi 
23-8/26/04 ^J^y ii c3ol.^ ik. 
24 - 8/27/04 KW rvi 23 .o ±AL 
25 - 8/28/04 ^ '-^H A It T-3- in. 
26-8/29/04 " ^ v i 2Lf s-̂  
27 - 8/30/04 M tJ ^lA 9.'> 
28-8/31/04 l ^ u C ^ ^ b n ( ^ i ^ ( 0 <^W < i 
Initial Weight (grams) aa ̂ ^ 

% 

as.s'v â .̂ ", 
. - . 1 ) rr* i l_ ' . ' 

% 

A r Final Weight (grams) /3'> tif-tx^ 
C O M M E N T S : N = None, NP = No Problems Observed, AV =Avoidance, FOS = Film on surface 



Lumbriculus variegatus Sediment Bioaccumulation Test Data Sheet 

EPA. ESD 
JANUARY 1999 

Industry/Study: Davis Timber Bioaccumulation Tests Test Species: Lumbriculus varieeatus Room # F112 
Sample ID: DT-SD-B/T-05 Vessel Location: Bench-Top Photoperiod: 16 hrL: 8 hrD Analyst: "^PyR<:!,̂ ^ 

WATER QUALITY MEASUREMENTS 

Day-Date-Initial Rep Daily 
Observations 

Temp. 
(°C) 

DO 
(mg/L) 

pH 
(S.U.) 

Alkalinity 
(mg/L CaCOj) 

Hardness 
(mg/LCaCOj) 

Conductivity 
(/imhos/cm) 

NHs 
(mg/L) 

0 - 8/05/04 ̂  Ixi 5i^'H '̂•r 
1 - 8/06/04 Q t ±SJi 
2 - 8/07/04 ZS^ kJ IhL £i± 
3 - 8/08/043^' /O 22h JIL 
4 - 8/9/04 etv hi ^ ^ . ^ s'.r 
5 - 8/10/04 m M ^ .̂r B - Q 
6 - 8/11/04 M /O ai.3 J T . ^ 
7-8/12/04 eiv- D /V 2Z.S 1̂ 1 
8-8/13/04 ^ 2 î  sr.-o 
9-8/14/04 ^ R 

3 
Ĥ 7-s" 

10-8/15/04 
^ ^ . s " r 

% mm 
11 -8/16/04 tH ivi ^ • 7 - ^3 
12 - 8/17/04 M (V^ 
13-8/18/04 Bt TT mt. SjT 3 ^ 

M 14-8/19/04 et .A) ^ ^ • ^ 9.1 4o 50 
15-8/20/04 ^ ^ • - D TJ ^M îl g^^^ 

16-8/21/04" Tjzy ±i Z-?^3 
iT 

Ai. mi 

\l-il22IQ4Zyi^\ i^r] 1.^ ^ i J E ^ i •-!-.m 

18-8/23/04 ro^" jo J3./ ^ . ^ 

19-8/24/04 Rfr M as.( 4.V W^c^s.'̂ -. til wi'Ctirfi'iS*! ^ ^ ^ ^ 

20 . 8/25/04 ( j J A ^ m. r l ^ g-y^'VftS^S: 

21 - 8/26/04 U ^ 
. ^ (j;3.(o fe-o c^,8 ĉ W 3 0 JLAa ^1 

22 - 8/27/04 Rlf a3.3 4.? 
23 - 8/28/04 2H /i 2 ^ - ^ f o ' ^ 
24 - 8/29/( ' Q 4 ^ \ Nl 33'Ti t̂ ^ ^ ^ ^ ^ s 

25 - 8/30/04 H w .33-4 iA i^Sff'JsasJajgS^.g 

26-8/31/04 iX. Ki ;i3.^ _SL1 
27 - 9/01/04 M (\j 

IT UA 13 
28 - 9/02/04 A ii4 6.<3 î  iia. ^1 
Initial Weight (grams) as . 5 

^ 
-3.a.s ^S-S ^ g . ^ '̂ i ^:at-C^ • ^ ot â ."̂  

J Final Weight (grams) -^J^n-
C O M M E N T S : N : None, NP = No Problems Observed, AV =Avoidance, FOS = Film on surface 

DO ^ . ^ " ^ 
V / / / ^ ^ -



APPENDIX D: Eisenia foetida TEST RAW DATA 



EPA, ESD 
JANUARY 1999 

14-DAY EARTHWORM TOXICITY TEST LOGSHEET 

Industry/Study: Da-vis Timber Soils Location: Mississippi 
Temperature ("O: 22 +/- 2 

Location: Mississippi Species/Age: Eisenia foetida/Adult 
Date/Start Time: S|x^Q>jf- B9<L> Date/Stop Time: Sfib((34 V q c b 

Sarnple ID REP 
pH (s.u) 

Initial Final 

Weight (grams) 

Initial Final 

DAILY SURVIVAL 

DayO Observ Day 7 Observ Day 14 Observ 

] Coatrol IA. T.̂  /f.D 5.a l O h^ 

B i/£ 
5^0 

SJL \o A 
/ ( ^ ff 

ŝ ^ (o 
H S S-O lO IT 

^ 

M JM. 
/ Mk 10 

/ ^ ^ /^ 

/ ^ J L W 
1 0 

M 
DT-SS-02 ^ 3 EH ^ . 0 < ^ . T [O A /O 

B 4 ^ ID .v\ 

J ^ y It Fv 

D ^:o 
kA 10 r^ 

M. J l . A/ lO -A 
A£: 0 ^l 

M. y y I 
10 UL ti ^0 ^ 

D 

\y 
DT-SS-02 
(50%) 

B > h 6'1 V.s- ^ . ^ to Ji 
B ^L^ £zA \0 A 

JA M f\ lA 
/ ^ A/ ^ t€ H. 

Y^s' SkA lO /NI / ^ 4 / T w 
D •3.^ 5^0 [O A a. j / ^ r A/ /i 

> 

DT-SS-03 S± 6 ' I ^̂ £ S ^ ' O l O A J(? / ^ A) /c 

B iA. ^ . 0 /v l / ^ / / 
^ 9 
CCsvJ ; < : : 

L j ^ H'< l O ii 
^.0 !U \D A1 

^ / ^ / / 

J : ^ / ^ /i/ 

Reference S-.| SH i / ^ AA^ lO KJ 

B ^ . £ > 5,S i-o ¥ 
/ ^ y A/ /O 

^ y J f£. % 

5 . 0 S,A lO R 
^ ^ \P 7 / ^ / J JA 

/ / A/ / / ^ 
r. 

J] 

ANALYST 
ging/l 

^ ^ "SMJ^^ J ^ m 
Key: HERR = Hemorrhaging/ N = Nohe; L £ = Lethargic; AV = Soil(Avoidance; NF = Not fotiujd; EL = Elongated 
COMMENTS: 

m. 



EPA, ESD 
JANUARY 1999 

DAILY OBSERVATIONS LOG 

Industry/Study: Davis Timber Soil Toxicity Tests Test Species: Eisenia foetida 

^ 0 - < . 4 s ^ \ -fp -PficAk 
sL'^Of^wS-^ VtA/L /̂rv, 

_^^^U£AL rkd XCi \̂ 6rmi -Q^dr\ 
a ^ - o - r ffl^.ws "^ -ê ĉî v ^ ^ A V b t i r . ^ / ^ - g 

rPA;dinsf 1.5-fyvc gU^ ^ 

:x i c r p 
W J ^ ' ^ -^x/>g- -^^5,4 '^c . 

9 ' ? ^ ^ 

t 
;:>PL-^CI. 

<?V^̂ ô̂ :i r^ij ^-]ku\bi^Aisx:)c<^ ^ ^ c - , ~ ^ ^ ' U J ^ ^ 
L-^y 

^ - s - - o 

A^ TISJL •:^:i^^o^ --70^ U)c, 
g^8-c^^ |?4^K^Vg, ô B'̂ '̂  

?>-9-QH 
rkj>ch>j{ 4,h^ e W M , MV^u^ . 

^.ic>-^4 
g-U-o^ VoXui?^ "vc/̂ ^d^ ^ ^ ^ ^ 
^ - 1 ^ - ^ ^ y c c h ^ ^t^-^^C 
V^R-c>4 n / ^ v e ^ V^^^ 
Vn<4 -Q^- I Z g u Q . i k ' y ^ - ^ - ^ -^ ~ ^ ^ > ^ ^ 

^- ( • r -g^ ^t3h/>^ - ^^ t j> 
' ^ - [ h ^ ^ Wcdt\J>s^ - o^^Q"^ . kg^.CAM^ a>-4 

/0-eLV?;h^ . (/-vlgVA^ ' ^ > ^ (TxJU' 
w^ *v̂>3 ' ^ ^M^y ^Ygĝ k̂<tĴ  tf^ U^i^O^ 'vxU lair'c^^ j g/j^ 

COMMENTS: 



EPA, ESD 
JANUARY 1999 

DAILY OBSERVATIONS LOG 

Industry/Study; Davis Timber Soil Bioaccumulation Tests Test Species: Eisenia foetida 

v ;^ -c4 ngy.-^ J^(\er\ ^ ^ k ^ ^ ' cssvl -fe -e^cK 
v-̂ eagu'.Lc A t t ^ ^ 1 4 -r/[7<\AQ;ck 

^0 -c5?S" gVaA/l/u? 2rt ĝî •lr1•̂ ^̂ /̂(rV AA c H~t̂  eJicJ)/^ 
i ^ ' 

Jji!. /̂vrPJ)r€. ^ ¥ ' Op 
rdn-t- iVi-teH^iy - l(TDUp] 

S^^-^'O^ 
~T^gw.Kg/ ̂ dv^^. T n ^ ^ o « ^ 

I'g.Ul 
.livoN-'T^j-h/V \^-r-o/^Vn "~X\ci^ -^-o4 •PW /i^pv^dv^ Vc^izik "^^^x:^ 

<^^^--u4 QA/ ^ n>\;u j^v ^d\J >̂  - ^^Q<^. ! ;gfA.h c:.. W^^C^ 
JUL. 

^^9-Q^- ^ 'i:p\A.Kj8Y.din^ reg^cU ^ ^ o • Uji'mifsh/rAeeJc^ 

^^I^-V6f r p v ' l ^ A A . j ^ ^ ^ v e y^j^J^ p ^ ^ ^ ^ "^ur 

%ix-ci4- •QyA-^ cdv ^ ~ ^>-^o 
j^\ j ixeYR:^ 'x- - ^> -^<^ 

H>̂  ^q-^cj. ^ ( > p v ^ v ^ - :^>-^c^ 

9^ l ( , - ^^ 7 3 ^ ^v>^b(fvrv-iy<r̂  ^ "S^Oci . favLGveA- gw^ &-1̂ 'S£YV;̂ 1 

^d4 iNnfTvv'No. Hx/^\.gcbe^ . ^ , 1 J (̂ V-TJI pigic^d- fNjâ >-v\̂  

M̂  
Ul-o^ l j ; iA .p̂ ^ d̂-c/ ^ YeAJ^ '^^^<^ 
^ § - 6 ^ -t̂ n b-eŝ gcb y^ rQ\e^ ^ ^ C : 
^-1^-04 
g-^-Q^ - ^ 4 j^evccfu d<- ̂  >^^C_ 

^ - S ^ - 6 . S > euj^ ,afiyĝ -iTi «<:- ^ &̂ :xc>< 
^ - j - x - c , ^ • ^ A M ^ . ^ ' Y d d ^ > < - ^ - ' ^ ' ^ ' 

COMMENTS: 

n 



EPA, ESD 
JANUARY 1999 

DAILY OBSERVATIONS LOG 

Industry/Study: Davis Timber Soil Bioaccumulation Tests Test Species: Eisenia foetida 

^ - C ) ^ - Q 4 T W ^ N ^ ^ u I ^ V ^ yC ^ ^g^0 ^ . \h:\AiS)^ A / K ^ 
'ULlvgj Cv-(T̂ A;UD m.(A4AiA.t?rd^- ^ ' ^ S : (7io ^A'^C£Sikh/ 

)̂\/XCg r:|N Kt^ai^A^ i v \ "fe/? V : ^ cSu^l . ' ^ ^ K 4 |>l/XCg r:[v (A;(7< v̂t.vo Vf^ 1 ? ^ 
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COMMENTS: 



EPA, ESD 
JANUARY 1999 

28-DAY EARTHWORM BIOACCUMULATION TEST LOG SHEET 

Industry/Study: Da-vis Timber Site Location: Mississippi Species: Eisenia foetida Temperature f°C) 22+2 Light Intensity 540-1080 Lux 

Sample ID REP 
pH (s.u) 

Initial Final.,, 

Weight (grains) 

.Initial Final 

D/y[LY SURVIVAL 

DayO Observ Day? Observ Day 14 Observ Day 21 Observ Day 28 Observ 

Control n^ n ^ ^ ^ r O ZS'.C ^ ^ ^ \ K) M. K) MPK Ai\ oK ^^ 

^V^ •MA rvJ J l 

<?^.S 3i/i>S M /^ 

j ^ 
\ ' KJ II •^ 

ll A -lj /vi 
O^'S ^ 3 , 5 " A. /vi I I IL H / ^ 

Alloi^ M 
NJ 

A 
NJ 

DT-SS-02 ^ '3 4.^ ^ - 0 ^ivS ^ w IJ U N K /̂ ^ 

; ?5 '^ di(n.O X A |( rJ i\ A1 u /^ 

^ur 
D S i \ S 

SiU J l rxJ \\ hi H 

S^T.Q \i TT 
ri 

i\ ii i>i TY" 

rJ 
i i K) 

hT 
(I 2 

DT-SS-03 ?'B 5.2. c^l'̂ O a"^.o / ^ il ĵ i \ Â  

^ K ;i^.o i i ^i r^ u hi u M 
5.̂ .̂  g?5.fr N i\ M IV) u /J 

D P^'Q 20^0 l( jO \ i (J VI hi VI Al 

w M 
(V ; r 

hJ 
i( z 

"<» 

DT-SS-02 
(50%) 

^ % £± "^^S M A \i ii A 

^'^S ^ 5 ^ U l̂ 
A M iJ u M 

ol?><t/ i?/.r \ ( Ai 
il î n 
ll K 

ii N) 

54.D ^ T . ^ ±1 AT 
VI hi A:> 

"KT M fvi 

N 

a /\i 
hi 

li •p" 
Reference 6 A 5'7. SSA ^ 0 . 0 (( / ^ hi 

c;?^o ^ ^ • g ^ \i A ^ 

^ 
\y /vl 

K 
2^.^^ 

D 

SM V( rvi. 
-̂ ŝ J.S.S ll TT 

/ ^ hT 
A) 

U I N 

)ANCE;AS = ATTI 

\l 

<'l ^ 

I' î 
h ^ 

M s 
INITIALS/DATE 2)4 

= LETHARGIC: E 
^ ^ 2 O^ i\\f.Y\ 

SURFACE; HE = H 

^56 |o^- rp7 gfeH 
KEY: A = ALIVE; D = DEAD; LE = LETHARGIC; EL = ELONGATED; AV = S6IL AVOIDANCE; AS = AT tHE SURFACE; Hfi = ^ E M O R I I A G I N G ; NF = NOT FOUND 

i . ' 
^(Jed 14 -Jby w'n^.u^- t i i - iKui ' ir<^i j>€dli\ /^ - c i ^ jo/r-s 

3 L 



APPENDIX E: Lactuca sativa TEST RAW DATA 



.EPA, ESD 
JANUARY 1999 

DAILY OBSERVATIONS LOG 

Industry/Study: Davis Timber Soil Toxicity Tests Test Species: Lettuce Seed (Lactuca sativa) 

^ U j O - C X c p y /%vOX)VVWtelx/ ( D O ^ , ^ . - 5 ^ V l ^̂ "̂̂  /xr ir^oiT 
"fe WcA ^-'f ^ K Y ^ C P ^ \^\(] AC?:£ZA'a'A^ ^ ^ 
kj>ĵ ic^ ^.aoJc^ rfilfALk^cSQ^Qil dwKJ\raYX \/2vi\fJ .̂) v^y^P^ 

t ^ » ^ 'pr> ffxUY f2^4AV-^i3l'<2?4:e ^ % ~HH^^ r̂P ^ ^ M l ! 
^ - H ĝTD li^ 
/ . i ^ V ^ (_V..a-A-̂  ^ 'TRg^ OO"f̂ _>0<- T vUfeW" 

k'rf 
g-l)-04 "l>>^.oi_>^V^cfitV<L v e / P c U ? ( ^ ^ ( ^ ^ 

\-eAAxxlpy^^tfu><^ >r^j?^do ^ ^ ^ < ^ . 'p4̂ _>(NAQv/-i2-ĉ  . ' j ? - - ^ ^ 
^ I ^ ^ C A A Q S -A\v\f\ ^^bv/H<-YA^>ao /TVvrJ iW|- iPvfez | ^ ^ ^ ^ 

(>̂  1 ^/r>-^-^.;. A . . : - t r . ^ OnfiK-. / 
KiAiv 

U^r^iA;v4ev^)7vr - 3-0 ^ o Lux/^l(3P L ¥ 42L 
, ^ 3 - ^ a > r 4 ^ 

^-•f^:0\\ \ ^ \ j y o ^ ^ < ^ ' r ^ J o 5G^c > Ĥ \ufi\>'̂ :̂ l ^v^ (^CvnlT^ 
/ ^ tUAJVX ^ C b X f<r<-ej<?. 

fii^iu^ 1 ^ A O 
CXAJhrv 33. 3.:^ ZA M- 33. . ^^ ^ o . 
r;^c%i:>V>^ ?i ^n -̂ 7 
!?> 3 : ^ ^ a r^^Y 

\ ^ 2A AAA 

^6 \^-eA,t -je t̂s /̂votf- B)v>iHvcraA.ciA vovL/br ^ 

COMMENTS: 



EPA, ESD 
JANUARY 1999 

DAILY OBSERVATIONS LOG 

Industry/Study: Davis Timber Soil Toxicity Tests Test Species: Lettuce Seed (Lactuca sativa) 

9 - 1 4 - 6 4 ^"gy ^ A J T ^ % IFĴ VJLSL,̂  qe^ ' -l-^<$dr b j r \A(h>Z 
c^- <£>"> I -h) --6^ Jy ^--i- ^ V £ | ^ 

- h riU J-X>:^Cfi- / ^ . ^ (<;eYAi;V\cdHt/V^ I f ^ f ^ ^ Q L - r 

- ^ i ; ^ avu^wWgv e ^ ,ainji.hl-eo, ^ r A ^ ^ o , ^ 4-Q l^fit/fc^, 
. o ^ , ^ r_W/i^nrr.^(VcWv6\V)^-dN/^-f73 ^J (̂J?/v ^ ^ ' C g Q ^ 

GQ^^ed? Sfe.g.^5 U D t ^ / c L b o n x i A m - ( ^ W r&gN 
^ „ J -Ti^A, t _i^4 i ^ , k X ( . . _ „ , 7^y7y^} TTTi ,QiAi^. X n c u i p g H I^VA>P^y9pU (^:^W rkiWjA] 

- i , I rz; 3 n "1 Z I 7"?iT I '/I '. Tetv<,pgYcc(-Lf>^ y-ec-.^^ c^l^.^*^*^ . ixio 
^ ^ - - i r - O ^ T^u.:[>eY^ajh/^ /-£^^^^ c$<^^^ . M/ - U ^ A J T 

c^ \̂(o-6Cf ^ixube-y (X--hfyC V-ê v̂rL:? a6"^<^ » Reiu(fsAigf g ^ ^ ^ -JV^VA 

_ ^ ^ f e M i ^ 
(- g^H 
^cky^-^ ^ ( o O ^ Luv 

#±-
>&vu^p^^ctov^ V^^RCU c n ^ i ^ ^ ^ 

'cArv^^-oAAo O I A Z ^ 
PAU .fav^-tlTX->e^x^ ; ^ / S ^ . t'X-lfW»i1v 
> - ^ i V iv- ^^'^'^•) • . fc^Ar/\>-PtH ^ i f a di,9Jkg^-jtTk 

kf- gv^ p.g/vv-N''"^\\ujH ^fe/:! ^ . ^ i ^ • AJAD / K J ^ 

A^firy '^(^< 

COMMENTS: 



EPA, ESD 
AUGUST 2004 

LETTUCE SEED GERMINATION TEST DATA SHEET 

Industry/Studv: Davis Timber Toxicity Tests Site Location: Mississippi Test Species: Lactuca sativa 
Test Vessel Location: Walk-in Incubator Test Temperature: 24+2°C Room # F114 • 
Photoperiod: Initial 48 hours in complete darkness Final 72 hours at 16 hr Light:8 hr Dark Analyst: 'vFy / i-G-

Sample ID 

Control 

Ref-1 

DT-002-SS 

DT-002-SS (50%) 

DT-003^SS 

^ ^ 

R 
E 
P 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 
• 

A 

B 

C 

A 

^ ^ 

C 

A 

B 

C 

A 

B 

C 

Temp 
CO 

^1 
. 

- ^ ^ 

^ ^ 

5^ 

ĉ -t 

" ^ 

pH 

Initial 

n.i 

B-l 
« 

, — 

5̂ -B 

— 

B^^ 

. 

5-. 2' 

Final 

^'3 
— 

— 

^ ' 5 t . 

• — 

5-3 
• — 

— 

G.gr-, 
— 

^.u 
— 

• — 

Lettuce Seeds 

# Grown 

4o 
'to 
40. 
^ 0 

40 
^0 
40 

Ao 
^ 

If-O 

<%5 

Q ^ 

<to 
% 

4 0 

^ 

" ^ - ^ ^ 

# Germinated 

^ ^ 

i n 
i^ui 

^i<;i9 
3^ 
31 
iq 

3^ 
30 
^ ^ 

33 
^ 

SiS 
c?l^s^ 

2?o 

^ ^ ^ 

Percent 
Germination 

^ . 

' » . < 

qo 
Ti-s-

orr.r 
nt.^ 
>7.r 
^? 
•fe-
Ss-
a>^ 
Ta.<< 
7o 

€>a'< 
7 r 

" ^ " " " ^ 

COMMENTS: 



atis Timber Lettuce Seedling Germination Tests 
ile: lettucel Transform: ARC SINE(SQUARE ROOT(Y)) 

.piro - Wilk's test for, normality 

D = 0.288 

0.948 

Critical W (P = 0.05) (n .= 15) = 0.881 
ritical W (P = 0.01) (n = 15) = 0.835 

ata PASS normality test at P=0.01 level. Continue analysis 



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.. Continue analysis 

Ll 

0 
] 

D 

0 

n 



pati.s Timber Lettuce Seedling Germination Tests • 
I ile: lettucel Transform: ARC SINE (SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 

1 
2 
3 
4 
5 

control 
Ref-1 

DT002SS 
50% DT002SS 

DT0 0 3SS 

3 
3 
3 
3 
3 

1.249 
1.019 
0.760 
1.019 
0.912 

1.345 
1.412 
1.345 
1.173 
1.047 

1.296 
• 1.169 
1.051 
1.110 
0.983 

'̂ atis Timber Lettuce Seedling Germination Tests 
ile: lettucel Transform: ARC SINE(SQUARE ROOT(Y)) 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP 

1 ' 
2 

- 3 . 

IDENTIFICATION 

control 
Ref-1 

DT002SS 
50% DT002SS 

DT003SS 

VARIANCE 

0.002 
0.045 
0.086 
0.007 
0.005 

SD 

0.048 
0.212 
0.292 
0.̂ 081 
0.068' 

SEM 

0.028 
0.123 
0.169 
0.047 
0.039 

C.V 

3 
18 
27 
7 
6 

% 

72 
16 
83 
30 
92 



Datis Timber Lettuce Seedling Germination Tests 
File-: lettucel Transform: ARC SINE (SQUARE ROOT(Y) 

ANOVA TABLE 

SOURCE 

Between 

Within (Error) 

Total 

DF 

4 

10 

14 

SS 

0.171 

0.288 

0.459 

MS 

0.043 

. 0.02 9 

F 

1.479 

Ll 

D 

Critical F value = 3.48 (0.05,4,10) . 
Since F < Critical F FAIL TO REJECT Ho: All equal 

D 
] 

0 

n 



Datis Timber Lettuce Seedling Germination Tests 
rile: lettucel Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

L; .̂ OUP 

1 
2 
3 
4 
5 

IDENTIFICATION 

control 
Ref-1 

DT002SS 
50% DT002SS 

DT003SS 

TRANSFORMED 
MEAN 

1.2 96 
1.169 
1.051 
1.110 
0.983 

MEAN CALCULATED IN 
ORIGINAL UNITS T STAT SIG 

0.925' 
0.825 
0.725 
0.800 
0.692 

0.914 
1.767 
1.338 
2.254 

Dunnett table value = 2.47 (1 Tailed Value, P=0.05, df=10,4) 

atis Timber Lettuce Seedling Germination Tests 
ile: lettucel Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

GROUP IDENTIFICATION 
NUM OF Minimum Sig Diff % of 
REPS (IN ORIG. UNITS) CONTROL 

DIFFERENCE 
FROM CONTROL 

1 
2 

control • 
Ref-1 

DT002SS 
50% DT002SS 

DT003SS 

3 
3 
3 
3 
3 

0.261 
0.261 
0.261 
0.261 

28.3 
28.3 
28.3 
28.3 

0.100 
0.200 
0.125 
0.233 



Datis Timber Lettuce Seedling Germination Tests 
File: lettuce2 Transform: ARC SINE(SQUARE ROOT(Y)) 

ANOVA TABLE 

SOURCE DF SS MS ,. F 

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 

D 



Datis Timber Lettuce Seedling Germination Tests 
ile: lettuce2 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

GROUP IDENTIFICATION 

1 
2 
3 
4 

Ref-1 
DT002SS 

50% DT002SS 
DT003SS 

TRANSFORMED 
MEAN 

1.169 
1.051 
1.110 
0.983 

MEAN CALCULATED IN 
ORIGINAL UNITS T STAT SIG 

0.825 
0.725 
0.8 00 
0.692 

0 . 7 6 9 
0 . 3 8 2 
1 . 2 0 8 

Dunnett table value = 2.42 (1 Tailed Value, P=0.05, df=8,3) 

Datis Timber Lettuce Seedling Germination Tests 
ile: lettuce2 Transform: ARC SINE(SQUARE ROOT(Y)) 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

GROUP IDENTIFICATION 
NUM OF . Minimum Sig Diff % of ' DIFFERENCE 
REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 
2 
3 

Ref-1 . 3 
DT002SS 3 

50% DT002SS 3 
DT003SS 3 

0 
0 
0 

335 
335 
335 

40.7 
40.7 
40.7 

0.100 
0.025 
0.133 



•• 'Tiii*'jifc:aaaLUfatatiiifcW.uc:<^>i M * -

Datis Timber Lettuce Seedling Germination Tests 
File: lettuce2 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 analysife, 



Datis Timber Lettuce Seedling Germination Tests 
'ile: lettuce2 Transform: ARC SINE(SQUARE ROOT(Y)) 

v„..tlett' s test for homogeneity of variance 
.'alculated Bl statistic = 4.30 

'able Chi-square value = 11.34 (alpha = 0.01, df = 3) 
Jable Chi-square value = 7.81 (alpha = 0.05, df = ' 3) 

~ata PASS Bl homogeneity test at 0.01 level. Continue analysis 



Appendix C 

Addendum to Soil and Sediment Toxicity Tests 



ADDENDUM 

Results of Toxicity Screening with Davis Timber Soil Samples 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, it is possible that the samphng locations 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 minor 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 ofH. azteca in the 
laboratory control sediment. Refer to Table 1-1 for specific details. 

Eisenia foetida Toxicity Tests 
The E. foetida whole soil toxicity were performed following a modification of EPA guideline 
EPA/600/3-88/029 eiititled:" 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 
mortahty. 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-0p8 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. foetida in the laboratory control soil. 
Refer to Table 1-2 for specific details. 



Table 1-1. Survival of Hyalella azteca After 10-Days of Exposure to Sediments from the 
Davis Timber Site -, 

Sample ID 

Control 

DT-SS-007 

DT-SS-008 

Number Exposed* 

40 

40 

40 

Number Alive 

37 

0 

0 

Percent Survival 

92.5 

0" 

0" 

" Forty organisms were exposed per sample, equally divided among 4 replicates 
^ 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 

u 

Sample ID 

Control 

DT^SS-007 (100%) 

DT-SS-007 (25%) 

DT-SS-007 (12.5%) 

DT-SS-007 (6.25%) 

DT-SS-008 

Number Exposed* 

40 

30 

40 

40 

40 

40 

Number Alive 

37 

0 

40 

40 

40 

40 

Percent Survival 

100 

0" 

100 

100 

" 1 0 0 

100 

D 
n 

^ Forty organisms were exposed per sample, equally divided among 4 replicates 
'' Significantly different (P=0.05) from the control 



EPA, ESD 
JANUARY 1999 

DAILY OBSERVATIONS LOG 

Industry/Studv: Davis Timber Soil Toxicity Tests Test Species: Earthworm (Eisenia foetida) 

'-fl̂ %'X '\ai^.ferb c56l A.l-d'.Qc^g' ^ W ci-u-f^( 4i) -ekjJr^ ^ 
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/y^^k-cj yVOV̂Uo U3CL(.,i< ,tfe. '̂ exl 
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i^-i^-cq 
1 c>-(M-cLj CPV' l̂ A^ \̂j»rvc4v/v^ - ^SL*^ 

^ 

COMMENTS: 



EPA, ESD 
JANUARY 1999 

14-DAY E A R T H W O R M T O X I C I T Y T E S T L O G S H E E T 

Industry/Study: Davis Timber Soils Location: Mississippi Species/Aee: Eisenia foetida/Adult 
Temperature r ° a : 2 2 + / - 2 Date/Start Time: i d A-kiU- )XfC^Date/StopTime: tcii ,^kti 

Sample ID 

Control 

DT-SS-007 
100% 

DT-SS-007 
25% 

DT-SS-007 
12.5% 

DT-SS-007 
6.25% 

DT-SS-008 

REP 

A 

B 

C 

A 

B-

C 

A 

B 

C 

D 

A 

B 

C. 

D 

A 

B 

C 

D 

A 

B 

C 

^ — 

ANALYST 

pH (s.u) . 

Initial 

6.3f̂  

" 

— -

5,1.5' 
-

— • 

M.T "7 
— 

— 

— 

^ . l A 
- . 

— . 

_ -

H>0 
*^ 

—-

^ , 

HS^ 
— 

• — . • 

, — • 

Final 

—-

—— . 

.— 

-— 

. 

-

—-

^ 

— 

—^ 

— 

— 

— • 

— 

— 

- — 

(ci^l.'^-'*^ d i . b"'Hfv../D 

Weight (grams) 

Initial 

5 
^ ^ 

A'O 
— 

4.S-

4'^ 
^ 

• ^ ^ 

^ 
^L 

4. 
4 

^ . 3 

V>< 
^ 

P 
^ ' 0 

% < 

^ ^ • > 

4 
AC 

4i 

o^7 

Final 

. 

— — • 

-—,.-.. 

t-elLV/i^f 
DAILY SURVIVAL 

DayO 

lo 

'\P 
iO 

• 

IO 
lc 
\c 
— 

io 
to. 

, \Q 

IC 

IO 

(c 
b 
(C 

fD 
\jo 

10 . 

p 
^ c • 

i o • 

\.<y 

•d?V 

Observ 

(^ 

. 1^ 

N . 

M^A 
<( 

i ( 

l̂ 
i\) 

H 
/si 

fvi 

l̂ 

' H 
f̂ i 

M 

h) 
.x) 

'^ 

A ^ • 

A\/ 
.A v̂̂  

_ - _ 

Day 7 

10 
( 0 

1- 1 ^ ' • 

0 
(3 
6 

| 0 

\ 0 

C^ 
\o 

lo 
\o 
( 0 

lO 
IO 

\0 
\ 0 

t"̂^ 
10 
\C 

i.^ 
^ . 

- ô l̂ 

Observ 

M 
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Key: HERR = Hemorrhaging; N = None; LE = Lethargic; AV = Soil Avoidance; NF = Not found; EL = Elongated 



EPA, ESD 
JANUARY 1999 

DAILY OBSERVATIONS LOG 

ladustry/Study: Davis Timber Soil/Sed 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: Hvalella azteca Room # F114 
Sample ID: Control Vessel Location: Room Ambient Photoperiod: 16 hrL: 8 hrD Analyst: 

WATER QUALITY MEASUREMENTS 

DAY-DATE-INIT REP Temp. 
(°C) 

DO 
(mg/L) 

pH 
(S.U.) 

Alkalinity 
(mg/L as CaCOj) 

Hardness 
(mg/L asCaCOj) 

Conductivity 
(umhos/cm) 

Ammonia 
(mg/L) 

0-10/5/04 ••^•H| c5? [ AJJ^ 6<«1 M^ SC? ['i-g \%:i 
1 - 10/6/04 L C\ -3a ^ s.\^ f„Ari KM 5A 1^4 \ ^ c j , 3 
2-10/7/04 Lx ,9^0 A Ho.O 
3-10/8/04 L\ .;i3.) H>co /V6. 1 
4 - 10/9/04 

5-10/10/04 tFv[ ^ . 5 M. 
6-10/11/04 n^i/ ^k:^ AH 
7 - 10/12/0477; .^^v AilO-
8-10/13/04 .3Ai 

r ^ 
5^'^ 4. i4 

9-10/14/04 ^ ^ - > iOl 
10-10/15/04 i J ^ > Al 
11 -10/16/04 

12-10/17/04 

13-10/18/04 

1 4 - 10/19/04 

DAY-DATE 
DAILY OBSERVATIONS: SURVrVAL/REPLICATE 

0-10/5/04 fxi A 4A M M ^ ^ ^ ^ ! ^ 
1 -10/6/04 N r* Â  /v; 
2-10/7/04 N |s> H JxL 
3-10/8/04 |\{ H Kl (NI 
4 - 10/9/04 

5-10/10/04 Ki hJ KJ /vi 
6-10/11/04 A L Vsi /v/ J 
7-10/12/04 K/ H î .-N/ 

8-10/13/04 Nl w Ai ii^i ^tfiS^-tfy 

9-10/14/04 Kl (Xi' Ki A J ^ ^ ^ ^ 5ait5Hsr. 
s:-, ' t - ! iS^ isi '^^li 

10-10/15/04 J ^ M K A P 
11 -10/16/04 

ii^£^^fe:ff??^^'^iK£ 

f-M 

12-10/17/04 

13-10/18/04 
m^M ̂̂ t '̂ WM'mmB. !i ' :W'?^>'. ' i .^aaj 

mil 

1 4 - 10/19/04 
"-:.y^»,'J--.&ti:^ 

# ALIVE ^ 10 10 s 
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 
Sample ID: DT-SD-0Q7 Vessel Location: Room Ambient Photoperiod: 16 hr L:8 hr D Analyst: 

W A T E R Q U A L I T Y M E A S U R E M E N T S 

DAY-DATE-INIT REP Temp. 

( ° C ) . 
DO 

(mg/L) 
pH 

(s.u.) 
Alkalinity 

(mg/L as CaCOj) 
Hardness 

(mg/L asCaCOj) 

Conductivity 
(jimhos/cm) 

Ammonia 
(mg/L) 

0-10/5/04 ~3^\ '^± ^ 
1.4,^ iit9i m n% <^tC,0 

1-10/6/04 {..T o?3.o LfiQ. _ U ^ 5PL ~?(o \ % ^ î J.-S 
2-10/7/04 L — :iSL\ H,m \ 5.-0 

3 - 10/8/04 t.T '^IR J 2 1 r.- î? ii.^,^) 
4-10/9/04 

10/10/04 a:3>fc G-sr 
6 - 10/11/04' ^5- -o S~'3 
7 - 10/12/04 ^ ^ p \ ^ _ ^ 4isl 
8 - 10/13/04 ; jJ^ ^ ^ ^ 4 ^ 
9-10/14/04 ̂  ^ . | 441 
10-10/15/04 U f / ^ . 0 iiili 
11 - 10/16/04 

12-10/17/04 

1 3 - 10/18/04 

14-10/19/04 

DAY-DATE 
D A I L Y O B S E R V A T I O N S : S U R V I V A L / R E P L I C A T E 

0 - 10/5/04 KJ A A A) a^^^^^is ^gfiiiigil 
1 - 10/6/04 A f^ fx) ^ m ^-' ' 'ss 

2-10/7/04 A H- H /^L \-^ntftj agrv*rj,-ftti,' aijgs 

3-10/8/04 N Tsi M J ^ Sij.igj8 

4 - 10/9/04 ^ ^ ^ a s ^ ^ s s ^ 

5-10/10/04 l\i Ĵ rJ K ^ ^ # M g l î 
6 - 10/11/04 Ki r4 A ^̂ l W M ^ 
7 - 10/12/04 Nl N/ NJ -J 
8-10/13/04 NJ f4 fxiV ^ 

9-10/14/04 .^ A ix) ix} 
^-.•!B!i.gtnSSi.-)Jli::iXi..; 

10-10/15/04 Jxl A A i\i 
SSS?? 

11 - 10/16/04 
;ssa%^3fflS^r^-

^ ^ ^ 
12-10/17/04 

1 3 - 10/18/04 ^ ^ W ^̂^̂1 
î̂ ^̂ *̂  14-10/19/04 

# A L I V E 0 *?5 <£ ^ 
COMMENTS: 



EPA, ESD 
J A N U / I L R Y 1999 

SHORT-TERM AMPHIPOD TOXICITY TEST DATA SHEET 
Industry/Study: Davis Timber Sediment Test Location: Mississippi Test Species: Hvalella azteca Room # FIM 
Sample ID: DT-SD-008 Vessel Location: Room Ambient Photoperiod: 16 hrL: 8 hrD Analyst: u 

WATER QUALITY MEASUREMENTS 

DAY-DATE-INIT REP Temp. 
(°C) 

DO 

(mg/L) 
pH 

(s.u.) 
Alkalinity 

(mg/L as CaCOj) 
Hardness 

(mg/L asCaCOj) 
Conductivity 
()i mhos/cm) 

Ammonia 
(mg/L) 

0-10/5/04 •:;>^-^ 1 " ^ i p . % H5 st^ I S ^ h U ' ^ 
1 -10/6/04 L.\ Ar.t^ HS2 635 MA ^ O ISO I r^. \ 
2 - 10/7/04 I " f nSLA 3.i<^ i^4.Q 
3 - 10/8/04 (_1 AiA •\ ?Pi [ir^lAS 
4-10/9/04 

5 - 1 0/10/04 ^ V l S5i. 433 
6-10/11/04.; •Ai ^ ^ • ^ ^ 

7-10/12/04 HA ^ - ^ AAL 
8-10/13/04 gj 3^' A^o\ 
9-10/14/04 " ^ ^ j ^1:^ AM. 
10-10/15/04 J ^ ^ h l 4^0 
11 -10/16/04 

1 2 - 10/17/04 

13-10/18/04 

14-10/19/04 

DAY-DATE 
DAILY OBSERVATIONS: SURVIVAL/REPLICATE 

0-10/5/04 N IV N ^ ^ i M i l ^0yM^W^^ 
i ^ # j & ^ ^ 

1 - 10/6/04 H ^ 
ix/ iw' p ^ p ^ ^ l 

2 - 10/7/04 w rJ J ^ hi 
3-10/8/04 i\) is! r l ^ 

4--10/9/04 
[^^ 

5 - 10/10/04 hJ N iv/ 
6-10/11/04 f4 Kl 1N( 

T 

K ^ ^ ^ 

7-10/12/04 ŝj ^i ^ i fx) 
8-10/13/04 Nl / ^ tv/ K» 
9-10/14/04 /XJ l̂ M f4 

'^mw^^^s^fj 
10-10/15/04 A •Kl >J V feir-Siii?^ 

11 -10/16/04 
Wxm ̂ ^ ^ ^ ^ ^ 

12-10/17/04 

13-10/18/04 ^ ^ ^ ^ i 
^ & ^ ^ ^ 

1 4 - 10/19/04 
;|gg-;-fj;^^jj j i( j 

# ALIVE ^ <^^ 6 S 
COMMENTS: 
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Fish Species List: Sizes, Weights, and Number in Composite 
Samples, and Total Gram Weight 



Fish Species: Sizes, Weights, and Number in Composite Samples, and Total Gram Weight. 
DAVIS TIMBER SUPERFUND SITE 
Hattiesburg, Mississippi 

Station 
DT-REF04-LMB 
DT-REF04-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 
Bluegill - large 
Dollar sunfish 
Warmouth 
Bluegill 
Redear sunfish 
Warmouth 
Bluegill 

FISH COLLECTED BY THE STATE 

DT-CGL-BLG01 
DT-CCL-BLG02 
DT-GCL-RSF01 

Bluegill 
Bluegill 
Redear sunfish 

Micropterus salmoides 
Ameiurus natalis 
Lepomis macrochirus 
Lepomis macrochirus 
Lepomis marginatus 
Lepomis gulosus 
Lepomis macrochirus 
Lepomis microlophus 
Lepomis gulosus 
Lepomis macrochirus 

Lepomis macrochirus 
Lepomis macrochirus 
Lepomis microlophus 

Largest Smallest 
Length (mm) Weight(g) Length,(mm) Weight (g) # in composite Total gram weight 

105 
78 
103 
125 
87 
87 
119 
N/A* 
N/A 
100 

N/A 
N/A 
N/A 

11 
5 
19 
33 
11 
12 
25 
N/A 
N/A 
14 

N/A 
N/A 
N/A 

53 
48 
61 
112 
44 
60 
58 
N/A 
N/A 
50 

N/A 
N/A 
N/A 

2 
2 
3 

26 
1 
3 
2 

N/A 
N/A 
2 

N/A 
N/A 
N/A 

9 
6 
15 
5 
13 
10 
14 
2 
10 
20 

2 
8 
5 

43 
15 
1.03 
143 
47 
53 
110 
N/A 
N/A 
91 

11-Feb-04 

N/A 
N/A 
N/A 

REF04 = Reference Station 
BP = Beaver Pond . 
WMC = West Mineral Creek 
* - Information not available 
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Hurricane Katrina Sediment Sample Results 



HSH 

6S Davis Timber (NPL) 

Sediment samples were collected at two locations, DTOl and DT02, as shown on Figure 
10. Because of dry conditions, surface water samples, which were plaimed,.were not collected at 
these locatioiis. Both samples were analyzed for extractable organic compounds and dioxiris. 
Sample DTOISDS is the split sample at station DTOISD. The extractable organic an^ytical 
results are summarized below. The miscellaneous extractable organic compound (TIQ data are 
not smnmarized 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 DTOISD DTOISDS DT02SD 

« 

Pentachlorophenol 
Chrysene 
Fluoranthene 
Pyrene 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

880 
84 J 
801 
78 J 

450 J 
75 J 
340 U 
76 J 

940 U 
380 U 
380 U 
380 U V 

6.10 Chemfax, Inc. (Non-NPL) 

Sediment samples were collected at four locations in Bemard Bayou, as shown on Figure 
11. All samples were analyzed for volatile and extractable organic compounds. Sample 
C F 6 4 S D S is the split of the sample collected at location CF04SD. 

Extractable Organic Compoimds, Sediment: 

Acetophenone, detected at an estimated concentration 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: 

Analvte Units CFOISD CF02SD CF03SD CF04SD CF04SDS 
Acetone ug/kg 19 J 12 J 11 UJ 10 J 11J 
Unknown ug/kg 6J 6J 8J 6J 8J 

6.11 Picayune Wood Treating (NPL) 

Sediment samples were collected at three locations, PWOl, PW02 and PW03, as shown 
onFigure 12. In addition,.a surface water sample was also collected at location PW02. All B | 
samples were analyzed for extractable organic compounds. The analytical results are ^ ^ 

24' 
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Table 6.4 
Dioxin Analytical Data Summary, Sediments 
Davis Timber Superfund Site 
Post-Katrina NPL and Non-NPL Superfund Site Evaluations 

1,2,3,4,6,7,8-Heptachlorodibeiizodioxin 
.1,2,3,4,6,7,8-HeptadiIorodibenzofuran 
l,2,3,4,7,8,9-HeptachIoixxiiben2X)fiiran 
1,2,3,4,7,8-Hexachlorodibenzodioxia 
1,23,4,7,8-He3iachlorodibenzofuran 
1,2,3,6,7,8-Hexachlorodibenzodioxin 
1,23,6,7,8-Hexachlorodibenzofuran 
1,2,3,7,8,9-Hexachlorodibenzodioxin 
1,2,3,7,8,9-HexachIorodiben2ofuran 
1,2,3,7,8-Pentachlorodibenzodioxin 
1,2,3,7,8-Pentachlorodibenzoftiran 
2,3,4,6,7,8-Hexachlorodibenzofuran 
2,3,4,7,8-PentachlQrodibenzofuran 
2,3,7,8-Tetrachlorodibenzodioxin 
2,3,7,8-Tetrachlorodibenzofiiran 
Heptachlorodibenzodioxin CTptal) 
Heptachlorodibenzofuran (Total) 
Hexachlorodibenzodioxin (Total) 
Hexachlorodibenzofuran (Total) 
Octachlorodibenzodioxin 
Octachlorodibenzofiiran 
Pentachlorodibenzodioxin (Total) 
Pentachlorodibenzofuran (Total) 
Tetrachlorodibenzodioxin (Total) 
Tetrachlorodibenzofiiran (Total) 

TEQ (Avian Toxic. Equiv. Value, From WHO TEQ-98) 
TEQ (Fish Toxic. Equiv. Value, From WHO TEQ-98) 
TEQ (Mammalian Toxic. Equiv. Value, From WHO TEQ-98) 

Data Qualifiers 

U-Analyte not detected at or above rqporting limit 
J-Identification of analyte is accqjtable; reported value is an estimate. 

NG/KG 
NG/KG 
NG«G 
NG/KG 
NG/KG 
NG/KG 
NG«CG 
NG/KG 
NG/KG 
NG/KG 
NG/KG 
NG/KG 
NG«:G 
NG/KG 
NG/KG 
NGTSHG 
NG/KG 
NG/KG 
NG/KG 
NG/KG 
NG/KG 
NG/KG 
NG/KG 
NG/KG 
NG/KG 

NG/KG 
NG/KG 
NG/KG 

DTOISD 

13000 
2400 
210 
140 
93' 

560 
83 

320 
33 
45 
16 

150 
35 

2.4 
3.4, 

21000. 
7700 
3300 
3200 

93000 
7700 

380 
590 

86 
100 

220 
230 
370 

DTOISDS 

17000 
3200 
270 
190 
120 . . 
710 
100 
440 
41 
60 
19 

190 
43 
3.3 
4.5 

27000 J 
11000 J 
4200 J 
4000 J 

92000 J 
9200 
510 J 
840 J 
130 J 
140 -J 

280 
300 
480 

DT02SP 

1100 
190 
16 
11 

7.6 
50 
5.5 
24 
2.7 

• 2.9 
1.2 J 
10 

3.2 
0.3 J 

0.34 L 
1800 J 
610 J 
240 J 
220 J 

8600 J 
630 
22 J 
45- J 
4.6 J 
5.7 J 

17 
18 
30 

29 




