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REVISED SUPPLEMENT TO SCOPING ECOLOGICAL  
AND OFF-SITE HUMAN HEALTH RISK ASSESSMENT 

Sierra Pacific Industries 
Arcata Division Sawmill 

Arcata, California 

1.0 INTRODUCTION 

On behalf of Sierra Pacific Industries, Geomatrix Consultants, Inc. (Geomatrix) and NewFields 
have prepared this report, Revised Supplement to Scoping Ecological and Off-Site Human 
Health Risk Assessment (Revised Supplement to Scoping Risk Assessment), which documents 
implementation of the Work Plan to Collect Sediment and Fin Fish Tissue Samples (Sampling 
Work Plan; Geomatrix/NewFields, 2004a) and Addendum to Work Plan To Collect Sediment 
and Fin Fish Tissue Samples (Sampling Work Plan Addendum, Geomatrix/NewFields, 2004b).  
The Sampling Work Plan and Sampling Work Plan Addendum were approved by the 
California Regional Water Quality Control Board, North Coast Region (RWQCB), in a letter 
dated September 10, 2004 (RWQCB, 2004).  The Revised Supplement to Scoping Risk 
Assessment addresses comments by the Office of Environmental Health Hazard Assessment 
(OEHHA, 2006) to the Supplement to the Scoping Ecological and Off-Site Human Health Risk 
Assessment (Geomatrix, 2005).  Specifically, OEHHA requested copies of omitted laboratory 
data sheets and a quantitative comparison of human health risk assessment calculations for fin 
fish data collected in 2002 and fin fish data collected in 2005.  In the process of updating these 
components of the Supplement to the Scoping Risk Assessment, we identified some additional 
revisions that were required that included a revision to the quality assurance/quality control 
review of the data, replacement pages for laboratory reports with mislabeled units, and an 
update to the zinc hazard index calculations from those in the Scoping Risk Assessment.  These 
additional changes are described in more detail herein. 

The Sampling Work Plan was implemented to address data needs identified in the Scoping 
Ecological and Off-Site Human Health Risk Assessment (the Scoping Risk Assessment; 
Geomatrix/MFG, 2004) for the Arcata Division Sawmill (the sawmill) in Arcata, California 
(Figure 1).  The sawmill is located at 2593 New Navy Base Road in Arcata, California.  The 
sawmill has been issued Cleanup and Abatement Orders No. R1-2001-0200 and No. R1-2003-
127 by the RWQCB to address discharges of pentachlorophenol, tetrachlorophenol, and 
dioxins/furans to groundwater and surface water.  These chemicals are constituents of wood 
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surface protection chemicals used historically in the vicinity of the former green chain where 
new lumber was cut (Figure 2). 

The risk assessment process was initiated with preparation of the Revised Work Plan for 
Performing a Human Health and Ecological Risk Assessment at the Sierra Pacific Industries, 
Arcata Division Sawmill, Arcata, California (the Risk Assessment Work Plan; ENVIRON, 
2002), which described the risk assessment process in relatively general terms.  Potential on-
site human health risks identified in the Risk Assessment Work Plan were evaluated in the 
Baseline Human Health Risk Assessment of On-Site Soil and Groundwater (Baseline Risk 
Assessment; Geomatrix, 2003).  To implement the remaining components of the Risk 
Assessment Work Plan, the Scoping Ecological and Off-site Human Health Risk Assessment 
was issued on September 8, 2004 (the Scoping Risk Assessment, Geomatrix/MFG, 2004).  The 
objective of the Scoping Risk Assessment was to assess ecological and human health risks to 
the extent possible using the available data collected by Sierra Pacific Industries, environmental 
groups, and the RWQCB.  The data needs identified in the recommendations section of the 
Scoping Risk Assessment were addressed by implementation of the Sampling Work Plan in 
2004 and 2005, and the results are documented in this Supplement to Scoping Risk 
Assessment. 

1.1 OBJECTIVES 
The recommendations of the Scoping Risk Assessment identified two areas that could be 
addressed by collection of additional data: 

• Pentachlorophenol detection limits in sediment.  The analytical detection limits 
reported for pentachlorophenol in sediments collected during 2002 were 990 or 1,000 
micrograms per kilogram (μg/kg).  This level is greater than the available sediment 
quality guidelines for the assessment of potential risks to some aquatic receptors (360 to 
690 μg/kg) (Barick, et al., 1988, as cited in Hellyer and Balog, 1999).  Since 
pentachlorophenol is a primary component in wood surface protection chemicals used 
historically at the site, additional analyses with more applicable detection limits were 
recommended to help evaluate potential risks to benthic organisms.  Sediment sampling 
and analysis is described in Section 4.1. 

• Representativeness of fin fish tissue samples for human health risk assessment.  The 
fin fish tissue samples used to evaluate human health risks from ingestion of fin fish 
from the site vicinity were not ideal for human health risk assessment.  The length and 
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size of fin fish in the samples were not available and whole-body samples were 
analyzed, instead of limiting analyses to edible portions of the fin fish (e.g., fillets).  
Collection of additional fin fish tissue samples was intended to address comments on 
previous sample collection efforts from California EPA's Office of Environmental 
Health Hazard Assessment (OEHHA, 2003).  Based on the results of the Scoping Risk 
Assessment, dioxins/furans were the primary chemical of potential concern in fin fish.  
Fin fish tissue sampling and analysis is described in Section 4.2. 

1.2 SITE BACKGROUND 
The Sierra Pacific Industries Arcata Division Sawmill is situated at the northern end of 
Humboldt Bay (Figure 1) also referred to as Arcata Bay.  Specifically, the sawmill is located 
along the west shore of Mad River Slough; the slough joins Humboldt Bay immediately south 
of the sawmill (Figure 2).  As noted in the Remedial Investigation report (EnviroNet, 2003), 
before it was developed as a lumber mill in approximately 1950, the site consisted of sand 
dunes and mud flats.  The site began operations as an active mill in approximately 1950.  After 
initial construction, the sawmill property was expanded, including filling parts of Mad River 
Slough, into the 1960s. 

Wood surface protection operations using products containing pentachlorophenol and 
tetrachlorophenol began in the early to mid-1960s and were discontinued in 1987.  The wood 
surface protection products were applied to small quantities of milled lumber to provide 
cosmetic protection against mold and sap stains.  The wood surface protection solution was 
stored and used in a dip tank located at the former green chain and in a nearby aboveground 
storage tank.  The green chain was located south of the current sorter building and west of the 
current sawmill building.  The area where the wood surface protection solutions were stored 
and used is now covered with concrete or asphalt and equipment. 

1.3 REPORT ORGANIZATION 
The remainder of this Supplement to Scoping Risk Assessment is organized in the following 
sections. 

Section 2: Existing Data Summary 

Section 3: Data Quality Objectives 

Section 4: Sampling and Analytical Methods  

Section 5: Quality Assurance/Quality Control 

Section 6: Results 
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Section 7: Conclusions 

Section 8: References 

2.0 EXISTING DATA SUMMARY 

The purpose of this section is to provide a brief summary of previously collected data that are 
relevant to the objectives of the Sampling Work Plan.  Specifically, summaries of 
pentachlorophenol data in sediment and dioxin/furan data in fin fish tissue are presented in this 
section. 

2.1 SEDIMENT DATA 
Sediment samples in Mad River Slough analyzed for chlorinated phenols were collected 
primarily in October 2002 (EnviroNet, 2003b).  However, as noted in the Scoping Risk 
Assessment, pentachlorophenol detection limits exceeded sediment quality guidelines for all 
samples (360 to 690 μg/kg for the apparent effects threshold, low and high, respectively).  
Subsequent to preparation of the Scoping Risk Assessment, four additional sediment samples 
were collected in April 2004 to evaluate whether lower detection limits could be achieved in 
the sediment matrix in Mad River Slough adjacent to the sawmill.  The sample collection 
methods and results of these four additional samples were presented in the Sampling Work 
Plan, and the results are described in this section. 

2.1.1 Initial Sediment Data Collection 
Most of the initial surficial sediment and core samples from the Mad River Slough in the 
vicinity of the sawmill were collected by EnviroNet and ENVIRON in October 2002 
(Figure 3).  A total of 14 surface and 17 core samples from 21 locations in Mad River Slough 
were collected and analyzed for chlorinated phenols. 

Surface sediment samples from the Mad River Slough analyzed for chlorinated phenols 
included: 

• Eight samples collected from four locations and analyzed by the RWQCB, North 
Coast Region, or EnviroNet in June 2001 (EnviroNet, 2001 and RWQCB, 2001); and 

• Six samples collected from five locations by EnviroNet and ENVIRON in October 
2002 (EnviroNet, 2003b). 
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Core sediment samples from the Mad River Slough analyzed for chlorinated phenols included 
17 core sediment samples from 12 locations in the Mad River Slough that were analyzed for 
chlorinated phenols (EnviroNet, 2003b). 

Detection limits for pentachlorophenol in these sediment samples from Mad River Slough 
ranged from 990 to 1,000 µg/kg.  No chlorinated phenols, including pentachlorophenol, were 
detected in these sediment samples from Mad River Slough. 

2.1.2 Additional Sediment Data Collection 
In April 2004, sediment samples (GSED-01 to GSED-04) were collected from four locations 
near the four outfalls from the sawmill to the Mad River Slough (Outfalls 1 to 4) (Figure 3). 
Samples were collected between 0.25 and 1 foot below the sediment surface. 

Sediment samples were analyzed for percent solids and a subset of chlorinated phenols 
(pentachlorophenol, two trichlorophenols [2,4,5- and 2,4,6-trichlorophenol], 
2,4-dichlorophenol, and 2-chlorophenol).  The laboratory was instructed to report other 
chlorinated phenols, if identified, as tentatively identified compounds (Table 1).   

None of the primary chlorinated phenols analyzed by the laboratory, including 
pentachlorophenol, were detected in any of the sediment samples.  Laboratory reporting limits 
ranged from 10 to 250 μg/kg, well below the sediment quality guidelines, low and high, of 360 
to 690 µg/kg, respectively.  The laboratory also analyzed the sediment samples for additional 
chlorinated phenols as tentatively identified compounds, including: 2,3,4,5-tetrachlorophenol,  
2,3,4,6-tetrachlorophenol, 2,3,5,6-tetrachlorophenol, 2,3,4-trichlorophenol, 2,3,5-
trichlorophenol, 2,3,6-trichlorophenol, 3,4,5-trichlorophenol, 2,3-dichlorophenol, 
2,5-dichlorophenol, 2,6-dichlorophenol, 3,4-dichlorophenol, 3,5-dichlorophenol, 
3-chlorophenol, and 4-chlorophenol. None of these chlorinated phenols were identified as a 
tentatively identified compound above the estimated laboratory reporting limit of 10 μg/kg.  
The percent solids ranged from 45.4 to 63.1 percent. 

2.2 FIN FISH TISSUE DATA 
In October 2002, EnviroNet and ENVIRON collected fin fish samples at several locations in 
Mad River Slough and Arcata Bay for the purpose of analyzing tissue residues (Figure 4).  
Otter trawls (large nets dragged along the sediment surface) were used to collect fin fish at 18 
sampling locations.  Whole fin fish were shipped to the laboratory on ice.  The laboratory 
determined the total weight of all fin fish of the same species from each trawl.  A sample of 
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about 200 grams was the target tissue weight for each location.  The composite tissue sample 
was then homogenized and stored at less than -20 °C until analyses were conducted by 
Columbia Analytical Services in Kelso, Washington. 

Concentrations of dioxins/furans in fin fish, summarized as 2,3,7,8-tetrachlorodibenzo-p-dioxin 
toxic equivalents (2,3,7,8-TCDD TEQs) and used in the Scoping Risk Assessment, are 
presented in Table 2. The representative concentration for each fin fish species was based on 
the 95 percent upper confidence limit (95% UCL) of the mean or the maximum detected 
concentration, whichever was lower.  For fish species with less than five samples, the 
maximum detected concentration was used.  In the assessment of human health risk, the 
concentration used to assess fin fish consumption by the receptors was the highest 
representative concentration among the fin fish species sampled from Mad River Slough.  As 
shown in Table 3, the representative concentration of dioxins/furans (0.38 nanograms per 
kilograms [ng/kg]) used in the human health risk assessment was based on the maximum 
concentration in a shiner sample.  This approach was conservative because it assumes all fin 
fish exposure is represented by the highest fin fish representative concentration and was used to 
account for limitations in the data (e.g., sample collection and preparation).   

3.0 DATA QUALITY OBJECTIVES 

Data quality objectives for this sampling effort were outlined in the Sampling Work Plan.  The 
list below consolidates some similar objectives and provides more detail than was provided in 
the Sampling Work Plan.  The data quality objectives for this sampling effort included 
(followed by the sections of this report where they are addressed): 

1. Sample collection and processing methods that result in reliable data collected 
consistently across locations (Sections 4.1 and 4.2); 

2. Analytical methods that identify chemicals of potential concern specific to the data 
needs identified in the Sampling Work Plan and of sufficient quality for use in risk 
assessment (Sections 4.1.5 and 4.2.4); 

3. Detection limits adequate for evaluating potential ecological (sediment) and human 
health risks (fin fish tissue) (Sections 6.2 and 6.3); 

4. Analytical chemistry quality assurance procedures, objectives, and criteria as 
established by the laboratory for quality assurance/quality control samples 
(Section 5.0); 
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5. Evaluation of chemistry data acceptability based on criteria outlined in the National 
Functional Guidelines (U.S. EPA, 1999 and 2002a and b; Section 5.0); 

6. Collection of sufficient samples at appropriate locations to address the objectives 
outlined in Section 1.0 of this report (Sections 4.1.1, 4.1.2, and 4.2.3); and 

7. Use of tables and figures to present the data to allow for interpretation (Section 6.0). 

4.0 SAMPLING AND ANALYTICAL METHODS 

This section outlines sample collection and analytical methods for sediment and fin fish 
samples.  General sample handling, field documentation, and laboratory analyses are also 
discussed. 

4.1 SEDIMENT SAMPLE COLLECTION 
Sediment samples were collected from sediment cores at 10 locations, as proposed in the 
Sampling Work Plan and Sampling Work Plan Addendum, between September 13 and 
September 16, 2004.  A total of 35 sediment samples were submitted for analysis to evaluate 
the potential for chlorinated phenols to be present in sediment in Mad River Slough adjacent to 
the sawmill. 

4.1.1 Sampling Locations 
Samples were collected at ten locations along a transect approximately parallel to the western 
bank of Mad River Slough that extends approximately 1500 feet from the Samoa Bridge to 
Outfall 5 (Figure 3).  Sample locations corresponded to previous sediment sample locations and 
provided for overall coverage along the transect.   Sample locations were identified in the field 
using a Wide Area Augmentation System (WAAS) enabled handheld unit, which is accurate to 
less than 3 meters.  Using the previous sediment sampling location coordinates provided by the 
consultant at the time, the field team navigated as close as possible to the previous sampling 
location. 

Effort was made to locate samples at the proposed sample locations, but in some cases this was 
not possible because of the conditions in the slough.  For example, the sample located under the 
Samoa Bridge was relocated south of the bridge because of the concrete and large rocks used in 
the bridge abutment.   Where new locations were sampled, the coordinate data were collected 
with the GPS unit and recorded in the field notes.  A summary of the proposed and actual 
sample locations is presented in Table 4 and on Figure 3. 
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The sample locations represent the center point for the collection of a composite sample at each 
location.   At each of the designated sample locations, four cores were collected approximately 
1 meter to the north, east, south, and west of the sample location point and one core was 
collected from the center.  The purpose of this approach was to provide adequate material for 
compositing from an area that is representative of the sample location. 

4.1.2 Sample Depths 
A core sampler was used to collect sediment samples, as described in Section 4.1.3.  The 
objective was to collect a minimum of four samples from each location: one representative of 
the surface (0 to 6”) and three representative of the subsurface (6 to 12”, 12 to 24”, and 24 to 
36”).  If adequate core penetration was achieved, additional samples were proposed at each 
subsequent foot below 36” (e.g., 36 to 48”, 48 to 60”).  For several cores, the apparatus was 
driven the entire 60 inches. 

Overall, cores yielded recoveries lower than those anticipated in the Sampling Work Plan.  In 
some cases, this resulted from large organic material plugging the core tube.  This was similar 
to difficulties reported in previous investigations (Environet and ENVIRON, 2003).  There may 
also have been compression in the core as the upper layers of soft and flocculent material 
responded to the impact of the core.  The maximum depth from which a sample was collected 
was 3 feet below surface.  In one location (103-GSED-CO7), the maximum depth of the sample 
collected was 1 foot below surface.  Samples at all other locations were collected at least to a 
depth of 2 feet below surface. 

4.1.3 Sample Collection Methods 
Sediment core samples were retrieved using a coring device that was pushed or driven into the 
sediment surface.  While sampling commenced each day during low tides (i.e., no overlying 
water), some samples were collected during the incoming tide (i.e., when overlying water was 
present) to complete work within the schedule.  Sample integrity was maintained in samples 
with overlying water because the overlying water was retained with the samples so fine surface 
sediments were not lost.  To minimize the loss of fines, surface water in these cores was 
decanted while the core was in a vertical position. 

The core assembly consisted of a core tube, a check valve, and extension rods.  Core tubes 
consisted of 2-inch stainless steel barrels, each about 3-feet in length.  Clear core tube liners 
were used to minimize contact of the core barrel interior with the sediment.  A check valve, a 
stainless steel head that screwed into the top of the core tube, contained a ball-check 
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mechanism that allowed water to flow through upon descent and closed to form a vacuum upon 
retrieval of the core.  The check valve was threaded to receive the core tube on the lower end as 
well as steel extension rods on the upper end.  Extension rods attached to the top of the check 
valve. 

In most cases, a slide hammer was used to drive the core.  Because of difficulties with threads 
on the core tube on September 16, samples at 109-GSEC-C01-1.0 and 110-GSED-C01A were 
collected using manual pushing.  At each location, the core assembly was advanced to a depth 
of 60” or until refusal.  Refusal was the depth at which successive blows yielded no further 
distinguishable penetration.  Eight of the ten locations had at least one core to a depth of 5 feet 
bgs.  As discussed below, samples were not recovered from below 3 feet in all cores.  Because 
all cores were not able to be driven to the same depth at a particular sampling location, there 
was not sufficient material to create a composite sample to be submitted for analysis at each 
interval.   

Core retrieval was conducted in the reverse order.  The slide hammer was removed, and the 
core assembly and extension bars were raised.  Once the core tube assembly was retrieved, the 
lower end of the core was capped to prevent loss of the material.  Samples in liners were 
removed with the top of the core being elevated above the bottom of the core to prevent 
spillage.  Once removed, the core liner with the intact sample was positioned vertically.  The 
top of the sediment surface within the core was visually determined and marked.  Overlying 
water was decanted by drilling a series of pilot holes above the sediment surface.  This 
approach reduced the disturbance and loss of fine surficial materials encountered when 
decanting via a direct pour.  Once the water was decanted, the top of the core tube was cut such 
that the core tube was a few inches longer than the sediment surface.  The top opening was 
capped and marked indicating that it is the top of the core. 

4.1.4  Sample Processing 
All core samples were processed on shore.  The core liner was split along its entire length using 
a knife and stainless steel wire, along two sides separated by 180 degrees.  Once cut, the two 
halves were split internally using pre-cleaned stainless steel wire; where the leader wire could 
not be pulled through the sample, a large, flat-blade stainless steel knife was used to separate 
the two halves of the core.  The two halves of the core were separated and positioned adjacent 
to each other.  One half of the longest core was used to log the sediment layers at each sample 
location, while the other half was prepared as part of the sample to be analyzed.  The core was 
logged and photographed to document the sediment layers present, the presence or absence of 



 

I:\Doc_Safe\9000s\9329\20-Task\Revised Supplement to HHRA_2006\Supplement to ECOHHR_Text to Final.doc 10 

macroinvertebrates, and the differentiation between sediment layers and substrata (sand and 
clay layers).  No odors were noted.  The logging was conducted to the extent practicable in 
accordance with ASTM D2488 Standard Practice for Description and Identification of Soils 
(Visual-Manual Procedure), and included such items as texture (relative sand, silt, and or clay 
content), color (as determined by using a Munsell Color Chart), apparent moisture content, and 
preliminary soil classification.  Core logs are presented in Appendix A. 

Cores collected from the north, south, east, west and center locations at each sample point were 
used to create composite samples at each of the specified intervals for chemical analysis.  
Sample intervals from the interior of each core were segregated and accumulated in a stainless 
steel bowl until sufficient sample volume was acquired.  Bowls were covered with aluminum 
foil to prevent aerial deposition of materials into the samples.  Once all cores for a location and 
interval had been segregated, the samples were homogenized and spooned into an 8-ounce 
sample container, labeled, double bagged, and placed on ice in a cooler.  Sample containers 
were filled with sediment to the top of the container and the transfer of rocks, shells, sticks, or 
other debris into the sample container was avoided, if possible.  Samples were clearly labeled 
in accordance with the Sampling Work Plan and submitted to the laboratory under chain-of-
custody protocols.   

Investigation-derived waste was containerized in DOT-approved drums and stored at the 
sawmill for subsequent disposal. 

4.1.5 Laboratory Analyses 
Laboratory analyses were conducted by Columbia Analytical Services in Kelso, Washington.  
Sediment samples were shipped to the laboratory on September 15 and 16, 2005.  Sediment 
samples were analyzed for chlorinated phenols, percent solids, and total organic carbon.  The 
laboratory used a modified EPA Method 8270c for the analysis of chlorinated phenols preceded 
by a sample cleanup procedure.  EPA Method 160.3M was used for percent solids, and ASTM 
Method D4129-82M was used for total organic carbon.  Laboratory analytical results for 
sediment samples are presented in Appendix B. 

4.2 FIN FISH TISSUE SAMPLES 
Fin fish samples representative of those fin fish likely consumed by the recreational angler 
were collected for comparison to existing data collected by EnviroNet (2003).  The objectives 
of this sampling effort were to collect fin fish species of recreational importance (i.e., target 
species of legal and edible size).  The edible fin fish tissues were analyzed for dioxins/furans.  
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4.2.1  Sample Collection Methods 
Sampling was initiated on November 13, 2004 after some test fishing in November indicated 
fish could be caught using hook and line methods as outlined in the Sampling Work Plan.  Nine 
anglers, using a combination of single or double fishing rods, fished from the former railroad 
bridge (adjacent to the Samoa Bridge) and from two skiffs that ranged throughout the sampling 
area.  Fishing generally took place between 9:00 a.m. and 4:30 p.m.  One jack smelt was the 
only legal-sized fish caught and preserved for analysis.1   A more intensive effort was made the 
following week (November 16 to 18, 2004) using fish traps and set lines along with hook and 
line fishing.  All fish caught were sub legal and were not retained for analysis.  As discussed 
with agency representatives, fishing was discontinued until the spring when local fishermen 
indicated fishing in Mad River Slough would be more productive.   

After some initial test fishing in early March 2005, hook and line fishing to catch fish from 
Mad River Slough was resumed in March through May 2005.  Table 5 summarizes information 
for all the fish caught between March 16 and May 10, 2005 that were considered consistent 
with the target species and of sufficient size as identified in the Sampling Work Plan.  Fishing 
was conducted from the Samoa Bridge and from a skiff in Mad River Slough.  Figure 4 shows 
the locations from which fish were caught. 

4.2.2 Sample Processing 
Whole individual fin fish were submitted to the laboratory.  Each fin fish collected for analysis 
was wrapped in heavy-duty aluminum foil, and the wrapped fish were placed in a waterproof 
Ziploc bag.  Spines were severed to avoid puncture of the foil and bags.  Samples were clearly 
labeled in accordance with the Sampling Work Plan and submitted to the laboratory under 
chain-of-custody protocols.  All samples were kept on ice prior to and during shipment to the 
laboratory.   

Fin fish were prepared (i.e., filleted) at the laboratory upon arrival and held until sufficient fish 
of a particular species (five fish or more if a composite was required) were collected and 
consensus with OEHHA staff regarding analysis was reached.  All samples were shipped to the 
laboratory on ice within 24 hours of collection or kept on ice for shipment within 48 hours.   

                                                 
1  The size of the fin fish submitted to the laboratory for tissue residue analysis followed the California 

Department of Fish and Game’s fishing regulations if slot limits appled to a particular species.  If no slot limits 
applied for a particular species, then size of the fin fish retained for analysis was based on retaining fin fish of 
edible sizes. 
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4.2.3 Selection of Fish for Analysis 
Geomatrix personnel worked with OEHHA staff to identify the specific fish for analysis.  The 
objective, as outlined in the Sampling Work Plan and Sampling Work Plan Addendum, was to 
analyze tissue from at least five samples from three target species.  Target species for the 
sampling effort were defined as the species listed in Table 3 of the Sampling Work Plan 
Addendum and those species that are particularly abundant during the time of sampling.   

Although the goal of this study was to analyze samples from individual fish, in some cases the 
fillets obtained by the laboratory were not of sufficient weight (30 grams) for analysis as 
outlined in the Sampling Work Plan.  U.S. EPA guidance (2000) discusses the use of composite 
samples versus individual fin fish samples and suggests that either is viable depending on the 
goals of the study.  In cases where composites were required, fillets from two fish were 
composited to create a 30-gram composite sample.  Fin fish caught on separate days were 
processed and stored frozen until adequate tissue for a composite was compiled.   

A summary of fish caught was submitted to a representative of OEHHA to develop consensus 
on which fish were to be composited and analyzed.  A total of 41 fish were caught and 
submitted to the laboratory.  Table 5 summarizes all fish caught and indicates which fish were 
analyzed and/or composited based on agreement with the OEHHA representative.  Fin fish 
tissues from different species were not composited for analysis.  The smallest individual in a 
composite sample was no less than 75 percent of the total length of the largest individual. 

4.2.4 Laboratory Analysis 
Laboratory analyses were conducted by Columbia Analytical Services in Kelso, Washington.    
Fin fish tissue samples were analyzed for dioxin/furans, percent lipids, and percent solids.  
Seventeen 2,3,7,8, substituted dioxin/furan congeners were reported in composite fin fish tissue 
samples using U.S. EPA Method 1613B.  Percent solids and percent lipids also were reported 
under Method 1613B.  Because pentachlorophenol was not detected in sediment samples 
(Section 6.2), fish tissue samples were not analyzed for pentachlorophenol per the Sampling 
Work Plan Addendum.  Laboratory analytical results for the fin fish tissue samples are 
presented in Appendix C, which is comprised of five analytical data packages.  

4.3  FIELD DOCUMENTATION 
The Geomatrix field representatives documented details of the field investigation.  At a 
minimum, the following information was recorded: site conditions, sample location, project 
personnel and visitors at the site, the use of personal safety equipment, waste disposition, and 
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any decisions made in the field about a specific sample or sample location that deviated from 
this Sampling Work Plan. 

5.0 QUALITY ASSURANCE/QUALITY CONTROL 

The purpose of quality assurance/quality control (QA/QC) procedures is to assess the quality of 
data by evaluating its accuracy and precision.  To evaluate the quality of sampling data, the 
following quality assurance/quality control activities were conducted.   

Quality control samples consisting of laboratory-analyzed method blanks, duplicates, 
laboratory control samples/laboratory control sample duplicates, and matrix spike/matrix spike 
duplicates were used to assess internal quality control at the laboratory.  A minimum of one 
quality control sample of each type was analyzed per 20 samples for each analysis for each 
medium.  The QA/QC results were evaluated in accordance with U.S. EPA guidelines for 
reviewing organic data (U.S. EPA, 1999) and for reviewing chlorinated dioxin/furan data (U.S. 
EPA, 2002a, b). 

Geomatrix reviewed the data for compliance with the following QA/QC project and/or method-
prescribed criteria. 

• Holding time and preservation  − the period between collection of a sample and 
preparation/analysis, along with acceptable temperature range of the sample upon 
receipt by the laboratory.  Analyses that were performed for this project have 
method-prescribed holding times and preservation temperature ranges. 

• Blank samples − the preparation and analysis of reagent (contaminant-free) water or 
soil.  Blank samples for this investigation consist of equipment blanks (sediment 
only) and method blanks.  Detection in an equipment or method blank would 
indicate possible laboratory contamination.   

• Matrix and laboratory control spiked samples − the preparation and analysis of an 
environmental sample (matrix) or sample of reagent water (laboratory control) 
spiked with a subset of target compounds at known concentrations.  Results of the 
laboratory spike analysis indicate laboratory accuracy in the reagent sample, and 
results of the matrix spike sample measure potential interference from the sample 
matrix.   

• Surrogate spikes − the addition of compounds similar to target compounds that are 
added to sample aliquots for organic analysis.  Surrogate spikes measure possible 
interference of the sample matrix when analyzing for the target compounds. 
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• Duplicate samples − collection and analysis of samples of the same media at the 
same location for evaluation of the accuracy of the analytical results. 

• Mass spectrometer initial calibration − the objective of the initial calibration is to 
establish a linear range or curve, the mean relative responses, and the mean relative 
response factors for the instrument.   

• Identification criteria − the primary objective is to unambiguously identify a gas 
chromatograph peak for a target analyte.   

The results of the quality assurance/quality control review for sediment and fin fish tissue 
samples are presented separately in the following subsections. Only the exceptions to the 
acceptance criteria and the consequence of those exceptions for the data are discussed.  A 
detailed summary of the entire QA/QC review is provided in Appendixes D and E for sediment 
and fin fish tissue samples, respectively. 

5.1 SEDIMENT SAMPLES 
Exceptions to the acceptance criteria for sediment samples occurred for three equipment blank 
samples, one matrix spike/matrix spike duplicate sample, and one surrogate spike sample.  

• The three equipment blank samples were extracted beyond the method holding time 
of seven days (13 to 15 days).  Results for the equipment blank samples were non-
detect.  Based on the holding time issue, these equipment blank results were 
qualified as estimated values (UJ). This is not expected to significantly affect the 
sediment sample results.   

• In one of two matrix spike/matrix spike duplicate samples, the relative percent 
difference for 2-chlorophenol (53 percent) was above the range of acceptance 
criteria (0 to 40 percent).  The RPD for 2-chlorophenol was within the range of the 
acceptance criteria in the other matrix spike/matrix spike duplicate sample.  Since 2-
chlorophenol was not detected in any samples, no revision to the data was required. 

• The surrogate recovery for one surrogate spike (2-fluorophenol) in a laboratory 
control sample was above laboratory control limits (114 percent compared to 109 
percent).  Given this slight exceedance in a non-site sample, no adjustment to the 
data was required. 

Other than these exceptions, all other QA/QC parameters reviewed were consistent with the 
acceptance criteria. The accuracy and precision of the sediment data is considered acceptable.  
No data was qualified based on this review.  
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5.2 FIN FISH TISSUE SAMPLES 
Exceptions to acceptance criteria for fin fish tissue samples occurred for sample temperature, 
calibration standards, method blank samples, and abundance ratios.   

• Ten of the samples were received at 5.6oC, above the required temperature of 4oC.  
Due to this temperature variance, all of the sample detections and detection limits 
are considered estimated values.  All of the detected values were qualified as 
estimates (J) and all of the non-detects were qualified as (UJ).  However, since 
dioxins/furans are not subject to rapid degradation, we do not believe this variance 
significantly affects the results. 

• Results for ten of the samples had a reporting limit equal to the lowest calibration 
standard.  All detections reported that were less than the reporting limit were 
qualified as estimates (J). 

• The qualification procedure for detections in method blank samples has been 
revised from the 2005 report, but the TEQ calculation results did not change 
significantly.  The method blank sample, for samples analyzed on May 18, 2005, 
had detections of 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin (HpCDD) at 0.067 
pg/L, OCDD at 0.938 pg/L, and OCDF at 0.091 pg/L.  The method blank sample, 
for samples analyzed on June 17, 2005, had detections of octachlorodibenzo-p-
dioxin (OCDD) at 0.442 picograms/liter (pg/L) and of octachlordibenzo-p-furan 
(OCDF) at 0.341 pg/L.  The method blank sample for the re-extraction of one 
sample and sample duplicate had detections of HpCDD at 0.074 pg/L and OCDD at 
0.623 pg/L.  U.S. EPA guidance for dioxin data validation (U.S. EPA 2002b) 
advises that, if the detections in the actual samples are less than five times the 
method blank result, the sample results for the analyte should be qualified.  As a 
result, detections of OCDD in all the samples are qualified “UJ”, indicating the 
analyte was not detected above the reported sample concentration.  Also, OCDF 
results in 14 samples and HpCDD results in 6 samples are qualified “UJ.”  This 
qualification changes the result from a detected value to a non-detect with the 
detection limit set at the concentration reported in the sample.  However, the 
detection limit is approximate (“J” qualification).  

• Several analytes in ten of the samples analyzed had ion abundance ratios outside 
their associated QC limits.  Therefore, the reported value is an estimated maximum 
possible concentration, and all of these reported detections were qualified as “U”. 

• The original duplicate sample data for sample PSP-SB-001 was withdrawn by the 
laboratory because of suspected contamination of the samples.  The sample and 
duplicate were subsequently re-extracted and results were considered acceptable.  
The results from re-extraction were reported in the data package dated July 28, 
2005.   
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• Laboratory reports for dioxins/furans from Columbia Analytical were mislabeled in 
various places where results were reported.  On Forms 1, 2, and/or 3, some results 
were presented in units of ng/kg dry weight while some were reported in units of 
ng/kg wet weight.  The units of wet weight are correct, and the units on the 
mislabeled forms have been corrected by the laboratory and presented in Appendix 
C.   

Other than these exceptions, all other QA/QC parameters reviewed were consistent with the 
acceptance criteria. The accuracy and precision of the data is considered acceptable.  
Qualifications to the data are noted in Appendix F. 

6.0 RESULTS 

The results of sediment and fin fish tissue sampling are presented in this section and include 
tidal and sediment conditions in Mad River Slough, analytical results for sediment, and 
analytical results for fin fish tissue. 

6.1 TIDAL AND SEDIMENT CONDITIONS 
The intertidal flats are largely composed of very soft sediments, which contain large amounts 
of water due to daily inundation.  Even under the lowest tide conditions, walking in the mud 
was difficult due to its unconsolidated nature.  The water height observed during the high tide 
resulted in an estimated overlying water depth from 10 inches to approximately 2 feet at sample 
locations.   

Biological activity was observed in the top few inches of most cores by an experienced field 
biologist.  Further observations of the surface area of the intertidal flats surrounding each 
sample location indicated small boreholes in the sediment surface.  Crabs, crab body parts, and 
invertebrates (bivalves) were observed in the vicinity of all locations sampled, along with 
abundant evidence of shore birds (tracks and sightings of individual species).  Closer to shore, 
mammalian scat was observed near the high-tide water mark.  At only one location, a bivalve 
was observed 8 inches below surface in a core.  Invertebrate burrow tubes were not evident in 
any of the cores.  Because burrow tubes may have been compressed during sampling, these 
results may not indicate the absence of activity at deeper depths. 

Sediment composition varied along the sampling transect.  The northernmost samples (101-
GSED-C09, 102-GSED-C08, and 103-GSED-C07) had the highest amounts of relatively large 
particulate organic material resembling bark.  This large organic material generally occurred 
between the surface and 2 feet below the surface and was overlain by sandy silt or silt with 
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sand when below the surface.  Where the large organic material was present, very little 
sediment was present (less than 10 percent). 

The samples in the middle of the transect (104-GSED-C06, 105-GSED-C05, 106-GSED-C31, 
107-GSED-C32, and 108-GSED-CO2) appeared to have less large organic material (less than 
approximately 60 percent).  Organic material in these samples appeared more decomposed than 
material in the northern samples.  Lenses of clay and/or silt appeared to be present in the cores.   
Sediment was predominantly described as a sandy silt or a silt with sand.   

At the southern end of the transect, near Outfall 1 and the Samoa Bridge (109-GSEC-C01, 110-
GSED-CO1A), more sand was encountered and little or no large organic material was present 
in the samples (less than approximately 30 percent).   

6.2 ANALYTICAL RESULTS FOR SEDIMENT 
Sediment samples were analyzed for percent solids, total organic carbon, and chlorinated 
phenols (Table 1).  Percent solids ranged from 40 to 77.5.  Total organic carbon ranged from 
0.28 to 20.6 percent.  Pentachlorophenol was not detected in any of the 35 samples and three 
duplicate samples collected in September 2004.  Detection limits ranged from 97 to 620 μg/kg, 
which are below the upper bound of the sediment quality guidelines of 360 to 690 μg/kg.  
Detection limits for only eight of the 35 samples exceeded the lower sediment benchmark.  
These results are consistent with samples collected in April 2004 and with the absence of 
pentachlorophenol detection in samples considered in the Scoping Risk Assessment.  Of the 18 
other chlorinated phenols reported by the laboratory, only 2,4,5-trichlorophenol was detected in 
three samples (102-GSED-C08-1.0; 104-GSED-C06-2.0; 106-GSED-C31-1.0) at 
concentrations of 9.3, 11, and 7.7 μg/kg, respectively).  For several reasons, the low 
concentrations of 2,4,5-trichlorophenol are not considered to be related to the stormwater 
discharge at the sawmill: 

• The absence of pentachlorophenol and other related breakdown products (e.g., 
tetrachlorophenol, dichlorophenol, and chlorophenol); 

• The disconnect between locations of detections of 2,4,5-trichlorophenol and suspected 
historical stormwater discharges; and 

• The presence of other potential sources to Mad River Slough. 

In addition, toxicity was not observed in surface sediment toxicity tests conducted previously at 
C-06 (MEC, 2003) which is located near the highest detection of 2,4,5-trichloropehenol at 2 
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feet below surface (104-GSED-C06).  Thus, chlorinated phenols in sediment are not considered 
chemicals of potential ecological concern for the sawmill. 

6.3 ANALYTICAL RESULTS FOR FIN FISH TISSUE 
Fin fish tissue samples were analyzed for percent lipids, percent solids, and dioxins/furans 
(Table 2).  Results for dioxins/furans are presented in terms of 2,3,7,8-tetrachlorodibenzo-p-
dioxin toxicity equivalents (2,3,7,8-TCDD TEQs) as calculated in Appendix F using toxicity 
equivalent factors (TEFs).  Percent lipids ranged from 0.077 to 1.565 percent in the samples 
analyzed.  Percent solids were analyzed in 10 of the 15 samples, and results ranged from 17.7 
to 22.1 percent.  2,3,7,8-TCDD TEQ concentrations ranged from 0.03 to 0.07 nanograms per 
kilogram (ng/kg) except for one sample (PSP-SB-001) and corresponding duplicate reported at 
0.3/0.22 ng/kg.  The primary contribution to the 2,3,7,8-TCDD TEQ concentration in these 
samples are elevated detection limits compared to the other samples because one-half the 
detection limit was used to calculate the 2,3,7,9-TCDD concentration.  At least one 
dioxin/furan congener was detected in approximately 50 percent of the samples (Appendix F). 
As shown on Table 3, the maximum concentration for the pile surfperch is consistent with 
concentrations used as representative concentrations in the Scoping Risk Assessment.  The 
results for the remaining 14 samples were approximately 10 times lower than the whole fish 
samples (Table 2).  This suggests that the estimate of human health risk in the Scoping 
Ecological Risk Assessment does not underestimate and may significantly overestimate 
potential human health risk from the consumption of fin fish.   

7.0 ESTIMATE OF HUMAN HEALTH RISKS 

Potential human health risks using fin fish dioxin/furan data collected in 2005 were compared 
to potential human health risks estimated using fin fish dioxin/furan data collected in 2002 and 
presented in the Scoping Risk Assessment.  Shell fish data was also considered in the 
cumulative assessment of potential health risks, but data was only available from 2002 for this 
component of the assessment.  The methodology for estimating potential health risks, which is 
consistent with the methodology used in the Scoping Risk Assessment, is presented followed 
by the results of the calculations.    

Potential exposures for two receptors were evaluated: a resident who consumes an average 
amount of fin fish and shellfish and an angler who consumes an upper-bound amount of fin fish 
and shellfish (also representative of a subsistence fisherman).  For the resident scenario, the 
mean concentration for each species was used as the representative concentration.  For the 
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angler scenario, the upper-bound representative concentration (the 95 percent upper confidence 
limit or the maximum concentration, whichever was higher) for each species was used as the 
representative concentration.  Appendix H presents the calculation results for the 95% UCL 
using the ProUCL software recommended by U.S. EPA.  

Separate representative concentrations were developed for shell fish and fin fish because the 
concentrations of dioxins/furans and zinc were higher in shellfish than in fin fish.  For shellfish, 
representative concentrations were developed for each individual species (e.g., oyster, crab, and 
shrimp).  Since no new data was collected in 2005 for these species, the same representative 
concentrations from 2002 were used for the 2002 and 2002/2005 risk calculations.  Zinc 
concentrations from 2002 in fin fish were also used in both risk calculations.  For fin fish, the 
representative concentration for dioxins/furans was based on the highest concentration 
appropriate to the exposure scenario (i.e., resident or angler) among the fish species sampled in 
Mad River Slough.  This approach is conservative in that it assumes all fin fish exposure is 
represented by the highest representative concentration even though concentrations for other 
types of fish may be lower.   

All remaining exposure assumptions (e.g., fish ingestion rates) and toxicity criteria were 
consistent with the Scoping Risk Assessment. 

7.1 2002  DATA AND HEALTH RISK EVALUATION 

The fin fish and shellfish data collected in 2002 presented in the Scoping Risk Assessment was 
used to estimate representative concentrations for use in the risk calculations.  The data 
consisted of whole fin fish data samples instead of the fish filets analyzed in the supplemental 
investigation.  A summary of the representative concentrations from the Scoping Risk 
Assessment is presented in Table 6. 

The results presented herein have been updated to correct calculations for potential zinc 
exposure, including the noncarcinogenic hazard index from those presented presented in the 
Scoping Risk Assessment.  The representative concentrations for zinc in crabs and the potential 
hazard indexes have been updated.  The representative zinc concentrations in crabs was 
corrected to be 32 from 37.7 mg/kg for the resident and to be 41.9 from 43 mg/kg for the adult 
angler.  In addition, the hazard index calculation for the angler has been updated since the 
original calculations reflected exposure and hazard indexes applicable to the resident.  Lifetime 
excess cancer risk calculations were not affected since zinc is not evaluated as a carcinogen.  
These changes do not significantly affect the overall hazard indexes, which changed from 0.2 to 
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0.3, nor do they change the conclusions of the Scoping Risk Assessment.  The updated risk 
calculations using the data from the Scoping Risk Assessment are presented in Appendix G. 

Using the 2002 data, the potential noncarcinogenic hazard quotients and hazard indexes 
associated with the resident’s and angler’s total exposure to the COPCs in fin fish and shellfish 
from Mad River Slough were 0.03 and 0.3, respectively.  These estimates include a minor 
contribution from exposure to off-site receptors from chemicals at the sawmill as estimated in 
Baseline Human Health Risk Assessment.  As concluded in the Scoping Risk Assessment, this 
indicates that exposure to chemicals in fin fish and shellfish should not result in unacceptable 
noncarcinogenic health effects under the conditions evaluated.  A summary of the 
noncarcinogenic hazard indexes is presented in Table 7. 

The estimated theoretical lifetime excess carcinogenic risks associated with a resident’s 
exposure to the COPCs in fin fish and shellfish is 5 x 10-6.  The angler’s estimated theoretical 
lifetime excess carcinogenic risks associated with exposure to the COPCs in fin fish and 
shellfish is 6 x 10-5.  These estimates include a minor contribution from exposure to off-site 
receptors from chemicals at the sawmill as estimated in the Baseline Human Health Risk 
Assessment.  Both results are within the acceptable risk range of 1 x 10-4 to 1 x 10-6 developed 
by U.S. EPA.  As concluded in the Scoping Risk Assessment, exposure to chemicals in fin fish 
and shellfish should not result in an unacceptable carcinogenic risk under the conditions 
evaluated for these receptors.  The most significant contribution to risk is consumption of fin 
fish (more than 80 percent).  A summary of the lifetime canter risks is presented in Table 8.  

7.2 2005/2002 DATA AND HEALTH RISK EVALUATION 

The 2005 dioxin/furan fin fish data and the 2002 shellfish data and zinc fin fish data were used 
to estimate representative concentrations and potential health risks from the ingestion of fish 
from the Mad River Slough.  The calculations of representative concentrations for 
dioxins/furans in fin fish filets are presented in Appendix H and are summarized in Table 9.  
The calculations of noncarcinogenic hazard indexes and theoretical excess lifetime risks are 
presented in Appendix I. 

The estimated noncarcinogenic hazard index associated with residential exposure to the COPCs 
in fin fish and shellfish from Mad River Slough is 0.02.  The estimated noncarcinogenic hazard 
index associated with the angler’s exposure is 0.3.  These estimates include a minor 
contribution from exposure to off-site receptors from chemicals at the sawmill as estimated in 
Baseline Human Health Risk Assessment.  These hazard indexes are less than 1, indicating that 
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the predicted exposure to the chemicals should not result in adverse noncarcinogenic health 
effects under the conditions evaluated.  A summary of the noncarcinogenic hazard indexes is 
presented in Table 10.  The ingestion of fin fish provides the most significant contribution 
(more than 80 percent) to noncarcinogenic hazard index based on the concentration of zinc in 
fin fish for the resident and zinc and dioxins/furans in fin fish for the angler. 

The current estimated theoretical lifetime excess carcinogenic risks associated with a resident’s 
exposure to the COPCs in fin fish and shellfish is 2 x 10-6.  The current estimated theoretical 
lifetime excess carcinogenic risk for anglers is 5 x 10-5.  These estimates include a minor 
contribution from exposure to off-site receptors from chemicals at the sawmill as estimated in 
Baseline Human Health Risk Assessment.  The ingestion of fin fish accounts for approximately 
70 percent of the risk for the resident and 80 percent of the risk for the angler; however, as 
discussed previously the risk is based 2,3,7,8-TCDD TEQs incorporating one-half the detection 
limit for many congeners that were not detected.  A summary of the lifetime cancer risks is 
presented in Table 11.  Both risks are within the acceptable risk range of 1 x 10-4 to 1 x 10-6 

developed by U.S. EPA. Therefore, exposure to chemicals in fin fish and shellfish should not 
result in an unacceptable carcinogenic risk under the conditions evaluated for these receptors.   

8.0 CONCLUSIONS 

Sediment and fin fish tissue samples were collected from Mad River Slough adjacent to the 
sawmill for analysis of chlorinated phenols and dioxins/furans, respectively, to address data 
gaps outlined in the Scoping Risk Assessment.  Specifically, (1) pentachlorophenol detection 
limits associated with previous sediment analyses were not sufficiently low to assess the 
potential effects on benthic invertebrates and (2) the fish samples available for the Scoping 
Risk Assessment did not represent the size or species that are most likely to be consumed by 
recreational fishers.  Sediment and fin-fish sampling and analysis efforts were successful in 
addressing these data gaps.  The results of sample analysis indicate: 

• Pentachlorophenol was not detected in samples collected.  Detection limits were within 
the range of sediment quality benchmarks available for benthos, and so 
pentachlorophenol is not present at levels of ecological concern in the sediment adjacent 
to the sawmill.  Thus, pentachlorophenol is not considered a chemical of potential 
ecological concern in sediment. 

• Dioxin/furan concentrations in fin fish fillets are equal to or lower than representative 
concentrations for whole fish used to assess potential human health risk in the Scoping 
Risk Assessment.  
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•  The human health risks estimated using the 2005 fin fish filet data are compared to the 
updated calculations from the Scoping Risk Assessment in Table 12.  As shown, the 
hazard index and lifetime cancer risk for the resident are lower using 2005 data for 
dioxins/furans in fin fish than in the assessment of 2002 data.  The hazard indexes and 
lifetime cancer risks for the angler are essentially the same because the maximum 
concentration among the fin fish samples was used as the representative concentration, 
which was similar to the representative concentration for data collected in 2002 (0.38 in 
2002 and 0.30 ng/kg in 2005). However, the maximum filet concentration (0.3 ng/kg) 
was significantly higher than the typical concentration among the remaining fin fish 
sampled in 2005 (0.03 to 0.07 ng/kg).  As such, the health risk estimate for the angler 
represents an upperbound estimate and actual exposures could be much lower based on 
the typical dioxin/furan concentrations detected in fin fish. 

• Pentachlorophenol was not detected in sediment samples collected in the Mad River 
Slough suggesting that risk to benthic invertebrates from this chemical is probably 
negligible.  The dioxin/furan concentrations in the supplemental fish samples were 
equivalent to or lower than the concentrations used to estimate human exposure and 
health risk in the Scoping Risk Assessment.  The Scoping Risk Assessment indicated 
that dioxin/furan exposures do not exceed acceptable limits, and concluded that risk 
management actions in Mad River Slough were not necessary to protect human health.  
The supplemental fin fish data collected for this study do not change this conclusion. 

Overall, the supplemental data collected for this analysis do not change the overall conclusions 
of the Scoping Risk Assessment, which stated that these “risk assessment results do not 
indicate ecological or human health effects for which action is necessary to protect receptors.” 
(Geomatrix/MFG, 2004). 
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TABLE 1
ANALYTICAL RESULTS FOR CHLORINATED PHENOLS IN SEDIMENT SAMPLES FROM MAD RIVER SLOUGH

Sierra Pacific Industries 
Arcata Division Sawmill

Arcata, California
Concentrations in micrograms per kilogram (µg/kg) unless noted otherwise

Sample ID

Bottom 
Depth/ 
Depth 

Interval (feet 
below 

surface) Date Collected

Solids,
Total
(%)

Total 
Organic 
Carbon 

(%)

2,3,4,5-
Tetra-
chloro-
phenol2

2,3,4,6-
Tetra-
chloro-
phenol2

2,3,4-Tri-
chloro-
phenol2

2,3,5,6-
Tetra-
chloro-
phenol2

2,3,5-Tri-
chloro-
phenol2

2,3,6-Tri-
chloro-
phenol2

2,3-
Dichloro-
phenol2

2,4,5-Tri-
chloro-
phenol

2,4,6-Tri-
chloro-
phenol

2,4-
Dichloro-

phenol

2,5-
Dichloro-
phenol2

2,6-
Dichloro-
phenol2

2-Chloro-
phenol

3,4,5-Tri-
chloro-
phenol2

3,4-
Dichloro-
phenol2

3,5-
Dichloro-
phenol2

3-Chloro-
phenol2

4-Chloro-
phenol2

Penta-
chloro-
phenol 
(PCP)

GSED-04 0.25 - 1.0 04/04/2004 63.1 -- -10 -10 -10 -10 -10 -10 -10 -12 -12 -12 -10 -10 -12 -10 -10 -10 -10 -10 -56
GSED-01 0.25 - 0.75 04/06/2004 49.1 -- -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -50
GSED-02 0.5 - 1.0 04/07/2004 51.1 -- -10 -10 -10 -10 -10 -10 -10 -21 -21 -21 -10 -10 -21 -10 -10 -10 -10 -10 -110
GSED-03 0.5 - 1.0 04/07/2004 45.4 -- -10 -10 -10 -10 -10 -10 -10 -50 -50 -50 -10 -10 -50 -10 -10 -10 -10 -10 -250
101-GSED-C09-0.5 0.5 09/14/2004 46.9 5.62 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -200
101-GSED-C09-1.0 1 09/14/2004 48.3 7.01 -20 -20 -20 -20 -20 -20 -20 -21 -21 -21 -20 -20 -21 -20 -20 -20 -20 -20 -210
101-GSED-C09-2.0 2.0 09/14/2004 46.2 11.9 -10 -10 -10 -10 -10 -10 -10 -11 -11 -11 -10 -10 -11 -10 -10 -10 -10 -10 -110
101-GSED-C09-2.0D 2.0 09/14/2004 46.9 13.7 -10 -10 -10 -10 -10 -10 -10 -11 -11 -11 -10 -10 -11 -10 -10 -10 -10 -10 -110
101-GSED-C09-2.5 2.5 09/14/2004 69.3 2.55 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -100
102-GSED-C08-0.5 0.5 09/14/2004 46.5 7.64 -10 -10 -10 -10 -10 -10 -10 -11 -11 -11 -10 -10 -11 -10 -10 -10 -10 -10 -110
102-GSED-C08-1.0 1.0 09/14/2004 47.1 12.1 -10 -10 -10 -10 -10 -10 -10 9.3 -11 -11 -10 -10 -11 -10 -10 -10 -10 -10 -110
102-GSED-C08-2.0 2.0 09/14/2004 45.6 14.5 -10 -10 -10 -10 -10 -10 -10 -11 -11 -11 -10 -10 -11 -10 -10 -10 -10 -10 -110
102-GSED-C08-3.0 3.0 09/14/2004 47.3 19.6 -10 -10 -10 -10 -10 -10 -10 -11 -11 -11 -10 -10 -11 -10 -10 -10 -10 -10 -110
103-GSED-C07-0.5 0.5 09/14/2004 45.6 8.53 -10 -10 -10 -10 -10 -10 -10 -11 -11 -11 -10 -10 -11 -10 -10 -10 -10 -10 -110
103-GSED-C07-1.0 1.0 09/14/2004 40.2 20.6 -10 -10 -10 -10 -10 -10 -10 -13 -13 -13 -10 -10 -13 -10 -10 -10 -10 -10 -130
104-GSED-C06-0.5 0.5 09/15/2004 46.9 4.45 -10 -10 -10 -10 -10 -10 -10 -11 -11 -11 -10 -10 -11 -10 -10 -10 -10 -10 -110
104-GSED-C06-1.0 1.0 09/15/2004 48.1 5.71 -10 -10 -10 -10 -10 -10 -10 -11 -11 -11 -10 -10 -11 -10 -10 -10 -10 -10 -110
104-GSED-C06-2.0 2.0 09/15/2004 52.1 8.19 -10 -10 -10 -10 -10 -10 -10 11 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -100
105-GSED-C05-0.5 0.5 09/15/2004 42.2 10.1 -50 -50 -50 -50 -50 -50 -50 -59 -59 -59 -50 -50 -59 -50 -50 -50 -50 -50 -590
105-GSED-C05-1.0 1.0 09/15/2004 40 17.4 -50 -50 -50 -50 -50 -50 -50 -63 -63 -63 -50 -50 -63 -50 -50 -50 -50 -50 -630
105-GSED-C05-2.0 2.0 09/15/2004 51.9 9.47 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -200
105-GSED-C05-3.0 3.0 09/15/2004 77.5 1.11 -10 -10 -10 -10 -10 -10 -10 -9.7 -9.7 -9.7 -10 -10 -9.7 -10 -10 -10 -10 -10 -97
106-GSED-C31-0.5 0.5 09/15/2004 42.5 10.2 -20 -20 -20 -20 -20 -20 -20 -24 -24 -24 -20 -20 -24 -20 -20 -20 -20 -20 -240
106-GSED-C31-1.0 1.0 09/15/2004 54.3 10.3 -10 -10 -10 -10 -10 -10 -10 7.7 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -100
106-GSED-C31-2.0 2.0 09/15/2004 52.7 8.11 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -100
106-GSED-C31-2.0D3 2.0 09/15/2004 52.9 7.46 -20 -20 -20 -20 -20 -20 -20 -19 -19 -19 -20 -20 -19 -20 -20 -20 -20 -20 -190
106-GSED-C31-2.5 2.5 09/15/2004 55.5 4.39 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -100
107-GSED-C32-0.5 0.5 09/15/2004 40.6 9.21 -50 -50 -50 -50 -50 -50 -50 -62 -62 -62 -50 -50 -62 -50 -50 -50 -50 -50 -620
107-GSED-C32-1.0 1.0 09/15/2004 46.6 6.36 -50 -50 -50 -50 -50 -50 -50 -54 -54 -54 -50 -50 -54 -50 -50 -50 -50 -50 -540
107-GSED-C32-2.0 2.0 09/15/2004 54.8 4.18 -50 -50 -50 -50 -50 -50 -50 -49 -49 -49 -50 -50 -49 -50 -50 -50 -50 -50 -490
107-GSED-C32-3.0 3.0 09/15/2004 57 3.88 -10 -10 -10 -10 -10 -10 -10 -8.8 -8.8 -8.8 -10 -10 -8.8 -10 -10 -10 -10 -10 -88
108-GSED-C02-0.5 0.5 09/16/2004 43.5 7.25 -50 -50 -50 -50 -50 -50 -50 -57 -57 -57 -50 -50 -57 -50 -50 -50 -50 -50 -570
108-GSED-C02-1.0 1.0 09/16/2004 44.6 7.04 -20 -20 -20 -20 -20 -20 -20 -22 -22 -22 -20 -20 -22 -20 -20 -20 -20 -20 -220
108-GSED-C02-1.0D 1.0 09/16/2004 46.3 6.72 -50 -50 -50 -50 -50 -50 -50 -54 -54 -54 -50 -50 -54 -50 -50 -50 -50 -50 -540
108-GSED-C02-2.0 2.0 09/16/2004 51.7 4.67 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -500
108-GSED-C02-3.0 3.0 09/16/2004 57.7 5.19 -50 -50 -50 -50 -50 -50 -50 -19 -19 -19 -50 -50 -19 -50 -50 -50 -50 -50 -190
109-GSED-C01-0.5 0.5 09/16/2004 43.4 6.73 -50 -50 -50 -50 -50 -50 -50 -58 -58 -58 -50 -50 -58 -50 -50 -50 -50 -50 -580
109-GSED-C01-1.0 1.0 09/16/2004 46 5.91 -20 -20 -20 -20 -20 -20 -20 -22 -22 -22 -20 -20 -22 -20 -20 -20 -20 -20 -220
109-GSED-C01-2.0 2.0 09/16/2004 54.5 4.57 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -200
110-GSED-C01A-0.5 0.5 09/16/2004 60.6 2.51 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 -500
110-GSED-C01A-1.0 1.0 09/16/2004 64.7 1.03 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -100
110-GSED-C01A-2.0 2.0 09/16/2004 82 0.28 -10 -10 -10 -10 -10 -10 -10 -9.9 -9.9 -9.9 -10 -10 -9.9 -10 -10 -10 -10 -10 -99

Notes:
Bold values denote concentrations above the detection limit.
-10 = Sample result below the detection limited indicated

1.  All results reported as dry weight.
2.  Analyzed as a tentatively identified compound (TIC).  Reporting limits estimated.
3.  Duplicate sample (denoted "D")

Abbreviation:
µg/Kg = micrograms per kilogram
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TABLE 2
ANALYTICAL RESULTS FOR DIOXINS/FURANS IN FIN FISH FROM MAD RIVER SLOUGH

Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Sample ID/               
Station Identifier Date Species  % Lipids  % Solids

2,3,7,8-TCDD 
TEQ            

(ng/kg)
DM-0054, TRAWL 10/11 10/25/2002 Sculpin 0.303 NM 0.15
DM-0080, TRAWL 13 10/25/2002 Sculpin 0.551 NM 0.36
DM-0060, TRAWL 13 10/25/2002 Shark 0.000 NM 0.06
DM-0055, TRAWL 10/11 10/25/2002 Shiner 1.000 NM 0.38
DM-0053, TRAWL 10/11 10/25/2002 Sole 1.437 NM 0.39
DM-0057, TRAWL 13 10/25/2002 Sole 2.712 NM 0.22
DM-0046, TRAWL 5 10/25/2002 Sole 0.833 NM 0.11
DM-0047, TRAWL 5 10/25/2002 Sole 1.703 NM 0.21
DM-0049, TRAWL 6 10/25/2002 Sole 2.368 NM 0.18
DM-0050, TRAWL 6 10/25/2002 Sole 0.578 NM 0.19
DM-0051, TRAWL 7/8 10/25/2002 Sole 0.541 NM 0.19
PSP-SB-001 3/16/2005 Pile Surfperch 0.077 24.00 0.30
PSP-SB-001 DUP1 3/16/2005 Pile Surfperch NM NM 0.21
PSP-SB-002 3/16/2005 Pile Surfperch 1.565 23.90 0.04
PSP-SB-003 3/16/2005 Pile Surfperch 0.803 24.50 0.03
PSP-SB-004 3/16/2005 Pile Surfperch 0.160 22.90 0.03
PSP-SB-005 3/16/2005 Pile Surfperch 0.206 25.50 0.03
JST-SB-009 3/16/2005 Jacksmelt 0.249 22.07 0.04
JST-SB-017 4/21/2005 Jacksmelt 0.115 21.26 0.06

Comp JST-SB-040/018
4/21/2005,
5/9/2005 Jacksmelt 0.100 19.81 0.06

JST-SB-019 4/21/2005 Jacksmelt 0.646 22.11 0.07
JST-SB-042 5/9/2005 Jacksmelt 0.307 17.69 0.06
WSP-SB-006 3/16/2005 Walleye Surfperch 0.426 20.97 0.07
WSP-SB-007 3/16/2005 Walleye Surfperch 0.330 19.82 0.06
WSP-SB-008 3/16/2005 Walleye Surfperch 0.220 21.02 0.07

Comp WSP-SB-033/045
4/22/2005,
5/10/2005 Walleye Surfperch 0.080 18.26 0.05

Comp WSP-SB-044/046 5/10/2005 Walleye Surfperch 0.197 18.81 0.05

Notes:
1.  Duplicate  of sample PSP-SB-001

Abbreviations:
ng/kg = nanograms per kilogram wet weight
2,3,7,8-TCDD TEQ = 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent
NM = not measured
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TABLE 3
COMPARISON OF 2005 FIN FISH TISSUE SAMPLE RESULTS TO 

2002 RESULTS
Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Fall 20021 Spring 2005

Fish Type
UCL

(ng/kg) Fish Type

Range of 
TEQs

(ng/kg)

Shiner2 0.38 Pile Surfperch 0.03-0.30
Sole 0.30 Jacksmelt 0.04-0.07
Shark 0.06 Walleye Surperch 0.05-0.07
Sculpin 0.36 -- --

Notes:
1.  Fish results from Scoping Risk Assessment (Geomatrix, 2004)
2.  Exposure point concentration used in Scoping Risk Assessment

Abbreviations:
TEQ = toxic equivalent
UCL = upper confidence limit
ng/kg = nanograms per kilogram wet weight
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TABLE 4
PROPOSED AND ACTUAL SEDIMENT SAMPLING LOCATIONS-SEPTEMBER 2004

Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Sample 
Location ID

Sample
Date

Previously 
Sampled 

Location ID
UTM_X
(meters)

UTM_Y
(meters)

NEW
UTM_X
(meters)

NEW
UTM_Y
(meters)

101-GSED-C09 9/14/2004 C-09 402871 4524804 402874 4524809
102-GSED-C08 9/14/2004 C-08 402837 4524777 402837 4524787
103-GSED-C07 9/14/2004 C-07 402836 4524718 402826 4524716
104-GSED-C06 9/15/2004 C-06 402854 4524649 402847 4524639
105-GSED-C05 9/15/2004 C-05 402897 4524599 402895 4524588
106-GSED-C31 9/15/2004 C-31 402934 4524544 402929 4524542

107-GSED-C32 9/15/2004
BETWEEN C-03 

AND C-32 402963 4524513 402961 4524507
108-GSED-C02 9/16/2004 C-02 402991 4524483 402984 4524478
109-GSED-C01 9/16/2004 C-01 403025 4524451 403015 4524456
110-GSED-C01A 9/16/2004 - 403042 4524415 403057 4524409

Abbreviations:
UTM-X/Y - Universal Transverse Mercator coordinate system (NAD 83)
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Weight Length Filet Weight
Latitude Longitude (g) (mm) (g)

3/16/2005 1500 JST-SB-009 K250124-009 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 154 273 Good Hook & Line A12 83.73 Yes

3/16/2005 1500 JST-SB-010 K250124-010 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 74 205 Good Hook & Line A13 38.98 --

4/21/2005 830 JST-SB-016 K2502994-006 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 132 265 Good Hook & Line B20 9.47 --

4/21/2005 830 JST-SB-017 K2502994-007 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 198 293 Good Hook & Line B21 66.81 Yes

4/21/2005 830 JST-SB-018 K2502994-008 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 195 293 Good Hook & Line B22 22.58 Yes (composite with JST-SB-040)

4/21/2005 830 JST-SB-019 K2502994-009 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 202 299 Good Hook & Line B2 85.59 Yes

4/21/2005 830 JST-SB-020 K2502994-010 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 169 280 Good Hook & Line B3 10.49 --

4/21/2005 1530 LSK-SB-025 K2502994-022 40o 52.073' 124o 9.127' North of Samoa Bridge
Leopard

Shark 10400 1280 Good Hook & Line B13 742.04 --

4/22/2005 830 LSK-SB-031 K2502994-023 40o 52.073' 124o 9.127' North of Samoa Bridge
Leopard

Shark 11100 1350 Good Hook & Line B14 538.6 --

3/16/2005 1500 PSP-SB-001 K250124-001 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Pile 

Surfperch 979 350 Good Hook & Line A4 360.26 Yes

3/16/2005 1500 PSP-SB-002 K250124-002 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Pile 

Surfperch 1056 345 Good Hook & Line A5 431.96 Yes

3/16/2005 1500 PSP-SB-003 K250124-003 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Pile 

Surfperch 673 305 Good Hook & Line A6 320.25 Yes

3/16/2005 1500 PSP-SB-004 K250124-004 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Pile 

Surfperch 926 325 Good Hook & Line A7 371.46 Yes

3/16/2005 1500 PSP-SB-005 K250124-005 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Pile 

Surfperch 642 290 Good Hook & Line A8 265.7 Yes

4/21/2005 830 PSP-SB-011 K2502994-001 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Pile 

Surfperch 816 320 Good Hook & Line B15 174.5 --

4/21/2005 830 PSP-SB-012 K2502994-002 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Pile 

Surfperch 567 300 Good Hook & Line B16 134.16 --

4/21/2005 830 PSP-SB-013 K2502994-003 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Pile 

Surfperch 705 325 Good Hook & Line B17 134.16 --

4/21/2005 830 PSP-SB-014 K2502994-004 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Pile 

Surfperch 695 310 Good Hook & Line B18 180 --

4/21/2005 830 PSP-SB-015 K2502994-005 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Pile 

Surfperch 842 335 Good Hook & Line B19 158 --

4/22/2005 1100 RSP-SB-032 K2502994-020 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Redtail

Surfperch 482 293 Good Hook & Line B12 58.07 --

4/21/2005 1700 SSP-SB-026 K2502994-015 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Shiner 

Surfperch 32 140 Good Hook & Line B7 11.79 --

4/21/2005 1700 SSP-SB-027 K2502994-016 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Shiner 

Surfperch 39 125 Good Hook & Line B8 9.95 --

4/21/2005 1700 SSP-SB-028 K2502994-017 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Shiner 

Surfperch 30 115
Subcutaneous 

hemorage at vent Hook & Line B9 10.66 --

4/21/2005 1700 SSP-SB-029 K2502994-018 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Shiner 

Surfperch 37 126 Good Hook & Line B10 10.41 --

4/21/2005 1700 SSP-SB-030 K2502994-019 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Shiner 

Surfperch 35 124
Irregular fin rays, 
dorsal caudal fin Hook & Line B11 12.5 --

3/16/2005 1500 WSP-SB-006 K250124-006 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 349 260 Good Hook & Line A9 136.29 Yes

Analyzed1

TABLE 5
SUMMARY OF FISH COLLECTION ACTIVITIES

Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Species Condition Method Photo #Location Description

Sample Location

Date Time Sample ID Laboratory ID
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Weight Length Filet Weight
Latitude Longitude (g) (mm) (g) Analyzed1

TABLE 5
SUMMARY OF FISH COLLECTION ACTIVITIES

Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Species Condition Method Photo #Location Description

Sample Location

Date Time Sample ID Laboratory ID

3/16/2005 1500 WSP-SB-007 K250124-007 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 243 220 Good Hook & Line A10 99.21 Yes

3/16/2005 1500 WSP-SB-008 K250124-008 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 222 210 Good Hook & Line A11 88.69 Yes

4/22/2005 1100 WSP-SB-033 K2502994-021 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 184 220 Good Hook & Line B15 22.12 Yes (composite with WSP-SB-045)

4/21/2005 830 WHP-SB-021 K2502994-011 40o 51.9309' 124o 9.0263' North of Samoa Bridge
White

Surfperch 200 223 Good Hook & Line -- 26.06 --

4/21/2005 830 WHP-SB-022 K2502994-012 40o 51.9309' 124o 9.0263' North of Samoa Bridge
White

Surfperch 303 227 Hook damage in mouth Hook & Line B4 70.07 --

4/21/2005 830 WHP-SB-023 K2502994-013 40o 51.9309' 124o 9.0263' North of Samoa Bridge
White

Surfperch 249 239 Good Hook & Line B5 50.25 --

4/21/2005 830 WHP-SB-024 K2502994-014 40o 51.9309' 124o 9.0263' North of Samoa Bridge
White

Surfperch 184 210
40 mm healed scar on 

left side Hook & Line B6 65.68 --

5/5/2005 2000 WSP-SB-034a K2503303-1 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 220 223
No visible 

deformities Hook & Line 2 40.72 --

5/5/2005 2005 WSP-SB-35a K2503303-2 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 247 230
No visible 

deformities Hook & Line 3 29.27 --

5/5/2005 2005 WSP-SB-36a K2503303-3 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 269 230
No visible 

deformities Hook & Line 4 54.16 --

5/5/2005 2010 WSP-SB-37a K2503303-4 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 165 200
No visible 

deformities Hook & Line 5 31.39 --

5/5/2005 2110 WSP-SB-38a K2503303-5 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 169 195
No visible 

deformities Hook & Line 6 32.01 --

5/9/2005 910 JST-SB-039 K2503359-001 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 135 265 No visible deformities Hook & Line 7 20.5 --

5/9/2005 913 JST-SB-040 K2503359-002 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 106 249
Healed scar left side at 

pectoral fin Hook & Line 8,9 23.79 Yes (composite with JST-SB-018)

5/9/2005 930 JST-SB-041 K2503359-003 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 120 255 No visible deformities Hook & Line 11 17.26 --

5/9/2005 935 JST-SB-042 K2503359-004 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 171 285 No visible deformities Hook & Line 12 31.53 Yes

5/10/2005 1300 JST-SB-043 K2503359-005 40o 51.9309' 124o 9.0263' North of Samoa Bridge Jacksmelt 184 300 No visible deformities Hook & Line 13 28.74 --

5/10/2005 1130 WSP-SB-044 K2503359-006 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 122 183 No visible deformities Hook & Line 14 24.41 Yes (composite with WSP-SB-046)

5/10/2005 1245 WSP-SB-045 K2503359-007 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 131 177 No visible deformities Hook & Line 15,16 21.11 Yes (composite with WSP-SB-033)

5/10/2005 1338 WSP-SB-046 K2503359-008 40o 51.9309' 124o 9.0263' North of Samoa Bridge
Walleye

Surfperch 138 193 No visible deformities Hook & Line 17 25.18 Yes (composite with WSP-SB-044)

Notes:
1.  "Yes" analyze individual sample.  Yes (composite with X) - analyze after compsotiting it with sample indicated
a.  Gel-packs in cooler transferring thes samples were defrosted upon arrival at the laboratory.  Cooler temperature was 17oC.

Abbreviations;
g = grams
mm = millimeters
-- = not available
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TABLE 6

SUMMARY OF REPRESENTATIVE CONCENTRATIONS 
IN BIOTA FROM MAD RIVER SLOUGH -- 2002 DATA

Sierra Pacific Industries 
Arcata Division Sawmill

Arcata, California

Chemical Fish Type Species
Number of 

Samples
(n)

Averge 
Concentration

Upperbound 
Representative 
Concentration1

Rationale
Representative Concentration1

Resident Angler

2,3,7,8-TCDD 
TEQ

(Mammal 
TEFs) 
(ng/kg)

Shellfish

Crab 9 0.78 1.76 95% Chebyshev 
(MVUE) UCL 0.78 1.76

Oyster 3 0.85 2.22 Maximum 
Concentration 0.85 2.22

Shrimp 3 0.15 0.25 Maximum 
Concentration 0.15 0.25

Fin Fish

Sculpin 2 0.26 0.36 Maximum 
Concentration

0.26 0.38
Shark 1 -- 0.06 Maximum 

Concentration

Shiner 1 -- 0.38 Maximum 
Concentration

Sole 7 0.21 0.30 H-UCL

Zinc (mg/kg)

Shellfish

Crab 5 32 41.9 H-UCL 32 41.9

Oyster 2 94 110 Maximum 
Concentration 94 110

Shrimp 1 -- 11 Maximum 
Concentration 11 11

Fin Fish
Shark 1 -- 4 Maximum 

Concentration 14 15
Sole 2 14 15 Maximum 

Concentration

Notes:
1.  Concentration represents the 95% upper confidence limit (95% UCL) as calculated using ProUCL software or the maximum concentration, which ever is lower.

Abbreviations:
mg/kg = milligram per kilogram
ng/kg = nanograms per kilogram
TEF = Toxicity equivalency factors
2.3.7.8-TCDD TEQ = 2,3,7,8-tetrachloro dibenzo-p-dioxin toxicity equivalents
-- = insufficient number of samples to calculate value

I:\Doc_Safe\9000s\9329\20-Task\Revised Supplement to HHRA_2006\Tables\Table 6,9_Recpons Page 1 of 1



SUMMARY OF NONCANCER HAZARD INDEXES -- 
2002 DATA1

Sierra Pacific Industries Arcata Division Sawmill
Arcata, California

Ingestion of Fin 
Fish

Ingestion of 
Oysters

Ingestion of 
Shrimp Ingestion of Crab Total

Resident
Dioxins/Furans 0.0090 0.00024 0.00064 0.00038 0.01
Zinc 0.016 0.00088 0.0016 0.00053 0.02
Off-Site Exposure to 
Chemicals at the Mill2 0.00002
Total 0.03 0.001 0.002 0.0009 0.03
Angler
Dioxins/Furans 0.10 0.0050 0.0085 0.0069 0.1
Zinc 0.13 0.0082 0.0125 0.0055 0.2
Off-Site Exposure to 
Chemicals at the Mill2 0.00002
Total 0.2 0.013 0.021 0.012 0.3

Notes:
1.  Shell fish and fin fish data from 2002.

Chemical

Exposure Pathway

TABLE 7
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TABLE 8

SUMMARY OF LIFETIME CANCER RISKS -- 
2002 DATA1

Sierra Pacific Industries Arcata Division Sawmill
Arcata, California

Ingestion of Fin 
Fish

Ingestion of 
Oysters

Ingestion of 
Shrimp Ingestion of Crab Total

Resident
Dioxins/Furans 4.2E-06 1.1E-07 3.0E-07 1.8E-07 5.E-06
Zinc NA NA NA NA NA
Off-Site Exposure to 
Chemicals at the Mill2 4.0E-09
Total 4.2E-06 1.1E-07 3.0E-07 1.8E-07 5.E-06
Angler
Dioxins/Furans 4.7E-05 2.3E-06 4.0E-06 3.2E-06 6.E-05
Zinc NA NA NA NA NA
Off-Site Exposure to 
Chemicals at the Mill2 4.0E-09
Total 5.E-05 2.E-06 4.E-06 3.E-06 6.E-05

Notes:
1.  Shell fish and fin fish data from 2002.
2.  Includes potential lifetime cancer risks for off-site receptors predicted in the 
    Baseline Human Health Risk Assessment of On-Site Soil and Groundwater (Geomatrix, 2003).

Chemical

Exposure Pathway
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TABLE 9

SUMMARY OF REPRESENTATIVE CONCENTRATIONS 
IN BIOTA FROM MAD RIVER SLOUGH -- 2002/2005 DATA1

Sierra Pacific Industries 
Arcata Division Sawmill

Arcata, California

Resident Angler

Crab 9 0.78 1.76 95% Chebyshev 
(MVUE) UCL 0.78 1.76

Oyster 3 0.85 2.22 Maximum 
Concentration 0.85 2.22

Shrimp 3 0.15 0.25 Maximum 
Concentration 0.15 0.25

Jacksmelt 5 0.06 0.07 Student's-t UCL

Pile Sufperch 5 0.09 0.30 Maximum 
Concentration

Walleye Surfperch 5 0.06 0.07 Student's-t UCL

Crab 5 32 41.9 H-UCL 32 41.9

Oyster 2 94 110 Maximum 
Concentration 94 110

Shrimp 1 -- 11 Maximum 
Concentration 11 11

Shark 1 -- 4 Maximum 
Concentration

Sole 2 14 15 Maximum 
Concentration

Notes:
1.  All zinc data and dioxin/furan data for shellfish are from 2002.  Dioxin/furan data for fin fish are from 2005.
2.  Concentration represents the 95% upper confidence limit (95% UCL) as calculated using ProUCL software or the maximum concentration, which ever is lower.
Abbreviations:
mg/kg = milligram per kilogram
ng/kg = nanograms per kilogram
TEF = Toxicity equivalency factors
2.3.7.8-TCDD TEQ = 2,3,7,8-tetrachloro dibenzo-p-dioxin toxicity equivalents
-- = insufficient number of samples to calculate value

Zinc (mg/kg)

Shellfish

Shellfish

Fin Fish

Fin Fish

2,3,7,8-TCDD 
TEQ

(Mammal 
TEFs) 
(ng/kg)

Representative Concentration1

Chemical Fish Type Species Number of 
Samples (n)

Averge 
Concentration

Upperbound 
Representative 
Concentration1

Rationale

14 15

0.09 0.30
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SUMMARY OF NONCANCER HAZARD INDEXES -- 
2002/2005 DATA1

Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Ingestion of
Fin Fish

Ingestion of 
Oysters

Ingestion of 
Shrimp Ingestion of Crab Total

Resident
Dioxins/Furans 0.0031 0.00024 0.00064 0.00038 0.004
Zinc 0.016 0.00088 0.0016 0.00053 0.02
Off-Site Exposure to 
Chemicals at the Mill2 0.00002

Total 0.02 0.001 0.002 0.001 0.02
Angler
Dioxins/Furans 0.08 0.0050 0.0085 0.0069 0.1
Zinc 0.13 0.0082 0.013 0.0055 0.2
Off-Site Exposure to 
Chemicals at the Mill2 0.00002

Total 0.2 0.01 0.02 0.01 0.3

Notes:
1.  Shell fish data from 2002; fin fish data for dioxins/furans from 2005, and fin fish data for zinc from 2002.

Chemical

Exposure Pathway

TABLE 10
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TABLE 11

SUMMARY OF LIFETIME CANCER RISKS -- 
2002/2005 DATA 1

Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Ingestion of 
Fin Fish

Ingestion of 
Oysters

Ingestion of 
Shrimp Ingestion of Crab Total

Resident
Dioxins/Furans 1.4E-06 1.1E-07 3.0E-07 1.8E-07 2.E-06
Zinc NA NA NA NA NA
Off-Site Exposure to 
Chemicals at the Mill2 4E-09

Total 1.4E-06 1.1E-07 3.0E-07 1.8E-07 2.E-06
Angler
Dioxins/Furans 3.7E-05 2.3E-06 4.0E-06 3.2E-06 5.E-05
Zinc NA NA NA NA NA
Off-Site Exposure to 
Chemicals at the Mill2 4E-09

Total 4.E-05 2.E-06 4.E-06 3.E-06 5.E-05

Notes:
1.  Shell fish data from 2002; fin fish data for dioxins/furans from 2005, and fin fish data for zinc from 2002.
2.  Includes potential lifetime cancer risks for off-site receptors predicted in the 
    Baseline Human Health Risk Assessment of On-Site Soil and Groundwater (Geomatrix, 2003).

Chemical

Exposure Pathway
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Arcata Division Sawmill

 

Receptor

Year2 2002/2005 2002 2002/2005 2002

Resident 0.02 0.03 2E-06 5e-6

Angler 0.3 0.3 5E-05 6e-5

Notes:
1.  Includes risks associated with ingestion of fish and shellfish
     and potential health risks to off-site receptors predicted in the 
     Baseline Human Health Risk Assessment of On-Site Soil and 
     Groundwater  (Geomatrix, 2003).
2.  2002/2005 - Fin fish collected in 2005 for dioxin/furans and fin fish data for zinc 
     and shell fish data for zinc and dioxins/furans collected in 2002
     2002 - Fin fish and shell fish collected in 2002.

"Bold" = Risks/hazard indexes calculated using the dioxin/furan
                fin fish data collected in 2005.

SUMMARY OF POTENTIAL HUMAN HEALTH RISKS1

TABLE 12

Sierra Pacific Industries

Arcata, California

Hazard Index Lifetime Cancer Risk
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APPENDIX A 
Core Logs 

























 
 
 

APPENDIX B 
Laboratory Results for Sediment 

Samples 



























































































































































































































































































 
 
 

APPENDIX C 
Laboratory Results for Fish Tissue 

Samples 











































































































































































































































































































































 
 
 

APPENDIX D 
Quality Assurance/Quality Control 

Review for Sediment Samples 



















 
 
 

APPENDIX E 
Quality Assurance/Quality Control 

Review for Fish Tissue Samples 
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Calculation of 2,3,7,8-TCDD  
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APPENDIX F
 CALCULATION OF 2,3,7,8-TCDD

TOXIC EQUIVALENTS 
Sierra Pacific Industries
Arcata Division Sawmill 

Arcata, Califronia

Sample Location North of Samoa Bridge North of Samoa Bridge North of Samoa Bridge North of Samoa Bridge North of Samoa Bridge North of Samoa Bridge

Sample ID PSP-SB-001 PSP-SB-001 DUP1 PSP-SB-002 PSP-SB-003 PSP-SB-004 PSP-SB-005
Date

Pile Pile Pile Pile Pile Pile 
Surfperch Surfperch Surfperch Surfperch Surfperch Surfperch

TEQ 
Calculation 

Conc.2 (ng/kg) TEFs

2,3,7,8-
TCDD TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD 
TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD 
TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD 
TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-TCDD
 TEQ

(ng/kg)
Dioxin

2,3,7,8-TCDD 0.273 UJ 0.137 1 1.37E-01 0.155 UJ 0.078 1 7.75E-02 0.023 UJ 0.012 1 1.15E-02 0.02 UJ 0.010 1 1.00E-02 0.02 UJ 0.010 1 1.00E-02 0.015 UJ 0.008 1 7.50E-03
1,2,3,7,8-PeCDD 0.153 UJ 0.077 1 7.65E-02 0.139 UJ 0.070 1 6.95E-02 0.023 UJ 0.012 1 1.15E-02 0.021 UJ 0.011 1 1.05E-02 0.017 UJ 0.009 1 8.50E-03 0.020 UJ 0.010 1 1.00E-02
1,2,3,4,7,8-HxCDD 0.117 UJ 0.059 0.1 5.85E-03 0.087 UJ 0.044 0.1 4.35E-03 0.019 UJ 0.010 0.1 9.50E-04 0.019 UJ 0.010 0.1 9.50E-04 0.014 UJ 0.007 0.1 7.00E-04 0.018 UJ 0.009 0.1 9.00E-04
1,2,3,6,7,8-HxCDD 0.133 UJ 0.067 0.1 6.65E-03 0.101 UJ 0.051 0.1 5.05E-03 0.024 UJ 0.012 0.1 1.20E-03 0.022 UJ 0.011 0.1 1.10E-03 0.017 UJ 0.009 0.1 8.50E-04 0.021 UJ 0.011 0.1 1.05E-03
1,2,3,7,8,9-HxCDD 0.115 UJ 0.058 0.1 5.75E-03 0.086 UJ 0.043 0.1 4.30E-03 0.021 UJ 0.011 0.1 1.05E-03 0.02 UJ 0.010 0.1 1.00E-03 0.015 UJ 0.008 0.1 7.50E-04 0.019 UJ 0.010 0.1 9.50E-04
1,2,3,4,6,7,8-HpCDD 0.298 UJ 0.149 0.01 1.49E-03 0.211 UJ 0.106 0.01 1.06E-03 0.172 UJ 0.086 0.01 8.60E-04 0.111 UJ 0.056 0.01 5.55E-04 0.049 UJ 0.025 0.01 2.45E-04 0.058 UJ 0.029 0.01 2.90E-04
OCDD 1.575 UJ 0.788 0.0001 7.88E-05 1.071 UJ 0.536 0.0001 5.36E-05 1.3 UJ 0.650 0.0001 6.50E-05 1.063 UJ 0.532 0.0001 5.32E-05 0.277 UJ 0.139 0.0001 1.39E-05 0.467 UJ 0.234 0.0001 2.34E-05

Furan
2,3,7,8-TCDF 0.294 UJ 0.147 0.1 1.47E-02 0.168 UJ 0.084 0.1 8.40E-03 0.024 UJ 0.012 0.1 1.20E-03 0.021 UJ 0.011 0.1 1.05E-03 0.017 UJ 0.009 0.1 8.50E-04 0.016 UJ 0.008 0.1 8.00E-04
1,2,3,7,8-PeCDF 0.112 UJ 0.056 0.05 2.80E-03 0.090 UJ 0.045 0.05 2.25E-03 0.014 UJ 0.007 0.05 3.50E-04 0.013 UJ 0.007 0.05 3.25E-04 0.015 UJ 0.008 0.05 3.75E-04 0.011 UJ 0.006 0.05 2.75E-04
2,3,4,7,8-PeCDF 0.109 UJ 0.055 0.5 2.73E-02 0.094 UJ 0.047 0.5 2.35E-02 0.017 UJ 0.009 0.5 4.25E-03 0.013 UJ 0.007 0.5 3.25E-03 0.014 UJ 0.007 0.5 3.50E-03 0.011 UJ 0.006 0.5 2.75E-03
1,2,3,4,7,8-HxCDF 0.103 UJ 0.052 0.1 5.15E-03 0.075 UJ 0.038 0.1 3.75E-03 0.029 UJ 0.015 0.1 1.45E-03 0.035 UJ 0.018 0.1 1.75E-03 0.036 J 0.036 0.1 3.60E-03 0.034 J 0.034 0.1 3.40E-03
1,2,3,6,7,8-HxCDF 0.111 UJ 0.056 0.1 5.55E-03 0.083 UJ 0.042 0.1 4.15E-03 0.016 UJ 0.008 0.1 8.00E-04 0.011 UJ 0.006 0.1 5.50E-04 0.013 UJ 0.007 0.1 6.50E-04 0.010 UJ 0.005 0.1 5.00E-04
1,2,3,7,8,9-HxCDF 0.134 UJ 0.067 0.1 6.70E-03 0.090 UJ 0.045 0.1 4.50E-03 0.018 UJ 0.009 0.1 9.00E-04 0.011 UJ 0.006 0.1 5.50E-04 0.013 UJ 0.007 0.1 6.50E-04 0.010 UJ 0.005 0.1 5.00E-04
2,3,4,6,7,8-HxCDF 0.116 UJ 0.058 0.1 5.80E-03 0.087 UJ 0.044 0.1 4.35E-03 0.017 UJ 0.009 0.1 8.50E-04 0.011 UJ 0.006 0.1 5.50E-04 0.012 UJ 0.006 0.1 6.00E-04 0.010 UJ 0.005 0.1 5.00E-04
1,2,3,4,6,7,8-HpCDF 0.195 UJ 0.098 0.01 9.75E-04 0.131 UJ 0.066 0.01 6.55E-04 0.03 J 0.030 0.01 3.00E-04 0.013 UJ 0.007 0.01 6.50E-05 0.014 UJ 0.007 0.01 7.00E-05 0.014 UJ 0.007 0.01 7.00E-05
1,2,3,4,7,8,9-HpCDF 0.277 UJ 0.139 0.01 1.39E-03 0.166 UJ 0.083 0.01 8.30E-04 0.023 UJ 0.012 0.01 1.15E-04 0.016 UJ 0.008 0.01 8.00E-05 0.019 UJ 0.010 0.01 9.50E-05 0.019 UJ 0.010 0.01 9.50E-05
OCDF 2.854 J 2.854 0.0001 2.85E-04 0.261 UJ 0.131 0.0001 1.31E-05 0.096 UJ 0.048 0.0001 4.80E-06 0.114 UJ 0.057 0.0001 5.70E-06 0.034 UJ 0.017 0.0001 1.70E-06 0.037 UJ 0.019 0.0001 1.85E-06

Total 2,3,7,8-TCDD TEQ 
(ng/kg) 3.03E-01 2.14E-01 3.73E-02 3.23E-02 3.15E-02 2.96E-02

Bold values are detected concentrations.  Plain text values are below detection limit shown.
1.  Duplicate of sampe PSP-SB-001
2.  Concentration of non-detected (U or UJ) compounds set at one-half of the detection limit

Abbreviations:
TCDD = tetrachlorodibenzo-p-dioxin 2,3,7,8-TCDD TEQ = 2,3,7,8-tetrachlorodibenzodioxin toxicity equivalent
PeCDD = pentachlorodibenzo-p-dioxin TEF = toxicity equivalency factor (unitless) (OEHHA, 2003b)
HxCDD = hexachlorodibenzo-p-dioxin EPA = U.S. Environmental Protection Agency 
HpCDD = heptachlorodibenzo-p-dioxin NM = not measured
OCDD = octachlorodibenzo-p-dioxin U =  indicates compound was not detected above detection limit shown
TCDF = tetrachlorodibenzofuran UJ = indicates compound was estimated as a non-detect at the detection limit shown
PeCDF = pentachlorodibenzofuran J = indicated compounds is reported at an estimated value
HxCDF = hexachlorodibenzofuran ng/kg = nanograms per kilogram wet weight
HpCDF = heptachlorodibenzofuran
OCDF = octachlorodibenzofuran

3/16/053/16/05 3/16/05 3/16/05 3/16/05 3/16/05

Species

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-
tration 
(ng/kg)
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APPENDIX F
 CALCULATION OF 2,3,7,8-TCDD

TOXIC EQUIVALENTS 
Sierra Pacific Industries
Arcata Division Sawmill 

Arcata, Califronia

Sample Location

Sample ID
Date

Dioxin
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

Furan
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
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
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Total 2,3,7,8-TCDD TEQ 
(ng/kg)

Species

North of Samoa Bridge North of Samoa Bridge North of Samoa Bridge North of Samoa Bridge North of Samoa Bridge

JST-SB-009 JST-SB-017 Comp JST-SB-040/018 JST-SB-019 JST-SB-042

Jacksmelt Jacksmelt Jacksmelt Jacksmelt Jacksmelt

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD 
TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-TCDD 
TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD
 TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD TEQ

(ng/kg)

0.033 UJ 0.017 1 1.65E-02 0.045 U 0.023 1 2.25E-02 0.046 U 0.023 1 2.30E-02 0.048 U 0.024 1 2.40E-02 0.044 U 0.022 1 2.20E-02
0.028 UJ 0.014 1 1.40E-02 0.037 U 0.019 1 1.85E-02 0.032 U 0.016 1 1.60E-02 0.042 U 0.021 1 2.10E-02 0.039 U 0.020 1 1.95E-02
0.017 UJ 0.009 0.1 8.50E-04 0.032 U 0.016 0.1 1.60E-03 0.039 U 0.020 0.1 1.95E-03 0.040 U 0.020 0.1 2.00E-03 0.035 U 0.018 0.1 1.75E-03
0.022 UJ 0.011 0.1 1.10E-03 0.037 U 0.019 0.1 1.85E-03 0.043 U 0.022 0.1 2.15E-03 0.049 U 0.025 0.1 2.45E-03 0.042 U 0.021 0.1 2.10E-03
0.020 UJ 0.010 0.1 1.00E-03 0.035 U 0.018 0.1 1.75E-03 0.041 U 0.021 0.1 2.05E-03 0.045 U 0.023 0.1 2.25E-03 0.039 U 0.020 0.1 1.95E-03
0.076 J 0.076 0.01 7.60E-04 0.063 UJ 0.032 0.01 3.15E-04 0.074 UJ 0.037 0.01 3.70E-04 0.101 J 0.101 0.01 1.01E-03 0.041 U 0.021 0.01 2.05E-04
0.452 UJ 0.226 0.0001 2.26E-05 0.475 UJ 0.238 0.0001 2.38E-05 0.438 UJ 0.219 0.0001 2.19E-05 0.897 UJ 0.449 0.0001 4.49E-05 0.373 UJ 0.187 0.0001 1.87E-05

0.037 UJ 0.019 0.1 1.85E-03 0.037 U 0.019 0.1 1.85E-03 0.041 U 0.021 0.1 2.05E-03 0.036 U 0.018 0.1 1.80E-03 0.035 U 0.018 0.1 1.75E-03
0.016 UJ 0.008 0.05 4.00E-04 0.029 U 0.015 0.05 7.25E-04 0.029 U 0.015 0.05 7.25E-04 0.029 U 0.015 0.05 7.25E-04 0.032 U 0.016 0.05 8.00E-04
0.017 UJ 0.009 0.5 4.25E-03 0.030 U 0.015 0.5 7.50E-03 0.028 U 0.014 0.5 7.00E-03 0.029 U 0.015 0.5 7.25E-03 0.031 U 0.016 0.5 7.75E-03
0.017 UJ 0.009 0.1 8.50E-04 0.021 U 0.011 0.1 1.05E-03 0.021 U 0.011 0.1 1.05E-03 0.023 U 0.012 0.1 1.15E-03 0.024 U 0.012 0.1 1.20E-03
0.020 UJ 0.010 0.1 1.00E-03 0.026 U 0.013 0.1 1.30E-03 0.024 U 0.012 0.1 1.20E-03 0.027 U 0.014 0.1 1.35E-03 0.029 U 0.015 0.1 1.45E-03
0.019 UJ 0.010 0.1 9.50E-04 0.025 U 0.013 0.1 1.25E-03 0.025 U 0.013 0.1 1.25E-03 0.027 U 0.014 0.1 1.35E-03 0.028 U 0.014 0.1 1.40E-03
0.021 UJ 0.011 0.1 1.05E-03 0.026 U 0.013 0.1 1.30E-03 0.024 U 0.012 0.1 1.20E-03 0.027 U 0.014 0.1 1.35E-03 0.028 U 0.014 0.1 1.40E-03
0.016 UJ 0.008 0.01 8.00E-05 0.035 U 0.018 0.01 1.75E-04 0.030 U 0.015 0.01 1.50E-04 0.029 U 0.015 0.01 1.45E-04 0.035 U 0.018 0.01 1.75E-04
0.019 UJ 0.010 0.01 9.50E-05 0.038 U 0.019 0.01 1.90E-04 0.036 U 0.018 0.01 1.80E-04 0.027 U 0.014 0.01 1.35E-04 0.043 U 0.022 0.01 2.15E-04
0.118 UJ 0.059 0.0001 5.90E-06 0.285 UJ 0.143 0.0001 1.43E-05 0.409 UJ 0.205 0.0001 2.05E-05 0.202 UJ 0.101 0.0001 1.01E-05 0.151 UJ 0.076 0.0001 7.55E-06

4.48E-02 6.19E-02 6.04E-02 6.80E-02 6.37E-02

4/21/05 and 5/9/05 4/21/05 5/9/053/16/05 4/21/05

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-tration 

(ng/kg)

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-
tration 
(ng/kg)
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APPENDIX F
 CALCULATION OF 2,3,7,8-TCDD

TOXIC EQUIVALENTS 
Sierra Pacific Industries
Arcata Division Sawmill 

Arcata, Califronia

Sample Location

Sample ID
Date

Dioxin
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

Furan
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
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
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Total 2,3,7,8-TCDD TEQ 
(ng/kg)

Species

North of Samoa Bridge North of Samoa Bridge North of Samoa Bridge North of Samoa Bridge North of Samoa Bridge

WSP-SB-006 WSP-SB-007 WSP-SB-008 Comp WSP-SB-033/045 Comp WSP-SB-044/046

Walleye Walleye Walleye Walleye Walleye
Surfperch Surfperch Surfperch Surfperch Surfperch

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD 
TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD TEQ

(ng/kg)

TEQ 
Calculation 

Conc. (ng/kg) TEFs

2,3,7,8-
TCDD TEQ

(ng/kg)

0.041 UJ 0.021 1 2.05E-02 0.051 UJ 0.026 1 2.55E-02 0.041 UJ 0.021 1 2.05E-02 0.034 U 0.017 1 1.70E-02 0.029 U 0.015 1 1.45E-02
0.045 UJ 0.023 1 2.25E-02 0.029 UJ 0.015 1 1.45E-02 0.042 UJ 0.021 1 2.10E-02 0.034 U 0.017 1 1.70E-02 0.026 U 0.013 1 1.30E-02
0.035 UJ 0.018 0.1 1.75E-03 0.029 UJ 0.015 0.1 1.45E-03 0.044 UJ 0.022 0.1 2.20E-03 0.028 U 0.014 0.1 1.40E-03 0.035 U 0.018 0.1 1.75E-03
0.039 UJ 0.020 0.1 1.95E-03 0.033 UJ 0.017 0.1 1.65E-03 0.050 UJ 0.025 0.1 2.50E-03 0.033 U 0.017 0.1 1.65E-03 0.041 U 0.021 0.1 2.05E-03
0.037 UJ 0.019 0.1 1.85E-03 0.031 UJ 0.016 0.1 1.55E-03 0.047 UJ 0.024 0.1 2.35E-03 0.031 U 0.016 0.1 1.55E-03 0.038 U 0.019 0.1 1.90E-03
0.117 J 0.117 0.01 1.17E-03 0.058 J 0.058 0.01 5.80E-04 0.047 UJ 0.024 0.01 2.35E-04 0.089 UJ 0.045 0.01 4.45E-04 0.071 J 0.071 0.01 7.10E-04
0.708 UJ 0.354 0.0001 3.54E-05 0.362 UJ 0.181 0.0001 1.81E-05 0.354 UJ 0.177 0.0001 1.77E-05 0.713 UJ 0.357 0.0001 3.57E-05 0.369 UJ 0.185 0.0001 1.85E-05

0.042 UJ 0.021 0.1 2.10E-03 0.043 UJ 0.022 0.1 2.15E-03 0.040 UJ 0.020 0.1 2.00E-03 0.041 U 0.021 0.1 2.05E-03 0.039 U 0.020 0.1 1.95E-03
0.028 UJ 0.014 0.05 7.00E-04 0.015 UJ 0.008 0.05 3.75E-04 0.035 UJ 0.018 0.05 8.75E-04 0.024 U 0.012 0.05 6.00E-04 0.024 U 0.012 0.05 6.00E-04
0.027 UJ 0.014 0.5 6.75E-03 0.016 UJ 0.008 0.5 4.00E-03 0.035 UJ 0.018 0.5 8.75E-03 0.023 U 0.012 0.5 5.75E-03 0.023 U 0.012 0.5 5.75E-03
0.025 UJ 0.013 0.1 1.25E-03 0.020 UJ 0.010 0.1 1.00E-03 0.026 UJ 0.013 0.1 1.30E-03 0.022 U 0.011 0.1 1.10E-03 0.022 U 0.011 0.1 1.10E-03
0.03 UJ 0.015 0.1 1.50E-03 0.025 UJ 0.013 0.1 1.25E-03 0.031 UJ 0.016 0.1 1.55E-03 0.027 U 0.014 0.1 1.35E-03 0.025 U 0.013 0.1 1.25E-03

0.031 UJ 0.016 0.1 1.55E-03 0.025 UJ 0.013 0.1 1.25E-03 0.033 UJ 0.017 0.1 1.65E-03 0.026 U 0.013 0.1 1.30E-03 0.026 U 0.013 0.1 1.30E-03
0.028 UJ 0.014 0.1 1.40E-03 0.024 UJ 0.012 0.1 1.20E-03 0.029 UJ 0.015 0.1 1.45E-03 0.026 U 0.013 0.1 1.30E-03 0.025 U 0.013 0.1 1.25E-03
0.03 UJ 0.015 0.01 1.50E-04 0.025 UJ 0.013 0.01 1.25E-04 0.040 UJ 0.020 0.01 2.00E-04 0.027 U 0.014 0.01 1.35E-04 0.034 U 0.017 0.01 1.70E-04

0.038 UJ 0.019 0.01 1.90E-04 0.033 UJ 0.017 0.01 1.65E-04 0.055 UJ 0.028 0.01 2.75E-04 0.033 U 0.017 0.01 1.65E-04 0.042 U 0.021 0.01 2.10E-04
0.274 UJ 0.137 0.0001 1.37E-05 0.128 UJ 0.064 0.0001 6.40E-06 0.145 UJ 0.073 0.0001 7.25E-06 0.208 UJ 0.104 0.0001 1.04E-05 0.195 UJ 0.098 0.0001 9.75E-06

6.54E-02 5.68E-02 6.69E-02 5.28E-02 4.75E-02

3/16/05 3/16/05 4/22/05 and 5/10/05 5/10/053/16/05

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-
tration 
(ng/kg)

Reported 
Concen-tration 

(ng/kg)

Reported 
Concen-
tration 
(ng/kg)
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APPENDIX G
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS - 2002 DATA
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

FIN FISH INGESTION:  RESIDENT

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 2.60E-07 1 9.0E-11 1.00E-08 9.0E-03 3.2E-11 1.30E+05 4.2E-06
Zinc 1.40E+01 1 4.8E-03 0.3 1.6E-02 1.7E-03 NA NA

2.5E-02 4E-06

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRff 21 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX G
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

FIN FISH INGESTION:  ADULT ANGLER

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 3.80E-07 1 1.0E-09 1.00E-08 1.0E-01 3.6E-10 1.30E+05 4.7E-05
Zinc 1.50E+01 1 4.0E-02 0.3 1.3E-01 1.4E-02 NA NA

2.3E-01 5E-05

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRff 161 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX G
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS - 2002 DATA
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

OYSTER INGESTION:  RESIDENT

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 8.50E-07 1 2.4E-12 1.00E-08 2.4E-04 8.5E-13 1.30E+05 1.1E-07
Zinc 9.40E+01 1 2.6E-04 3.00E-01 8.8E-04 9.4E-05 NA NA

1.1E-03 1E-07

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRo 0.17 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX G
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

OYSTER INGESTION:  ADULT ANGLER

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 2.22E-06 1 5.0E-11 1.00E-08 5.0E-03 1.8E-11 1.30E+05 2.3E-06
Zinc 1.10E+02 1 2.5E-03 3.00E-01 8.2E-03 8.8E-04 NA NA

1.3E-02 2E-06

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRo 1.36 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX G
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

SHRIMP INGESTION:  RESIDENT

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 1.50E-07 1 6.4E-12 1.00E-08 6.4E-04 2.3E-12 1.30E+05 3.0E-07
Zinc 1.10E+01 1 4.7E-04 3.00E-01 1.6E-03 1.7E-04 NA NA

2.2E-03 3E-07

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRs 2.6 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX G
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

SHRIMP INGESTION:  ADULT ANGLER

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 2.50E-07 1 8.5E-11 1.00E-08 8.5E-03 3.1E-11 1.30E+05 4.0E-06
Zinc 1.10E+01 1 3.8E-03 3.00E-01 1.3E-02 1.3E-03 NA NA

2.1E-02 4E-06

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRs 20.8 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX G
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

CRAB INGESTION:  RESIDENT

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 7.80E-07 1 3.8E-12 1.00E-08 3.8E-04 1.4E-12 1.30E+05 1.8E-07
Zinc 3.22E+01 1 1.6E-04 3.00E-01 5.3E-04 5.7E-05 NA NA

9.1E-04 2E-07

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRc 0.3 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g

I:\Doc_Safe\9000s\9329\20-Task\Revised Supplement to HHRA_2006\Appendix G\9329_20_riskcalc_updated Page 7 of 8



APPENDIX G
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

CRAB INGESTION:  ADULT ANGLER

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 1.76E-06 1 6.9E-11 1.00E-08 6.9E-03 2.5E-11 1.30E+05 3.2E-06
Zinc 4.19E+01 1 1.7E-03 0.3 5.5E-03 5.9E-04 NA NA

1.2E-02 3E-06

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRc 2.4 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX H 
Representative Concentrations and 
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APPENDIX H-1
ANALYTICAL RESULTS OF DIOXINS/FURANS IN FIN FISH FROM MAD RIVER SLOUGH--

2005 SAMPLING EVENT
Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Sample ID/               
Station Identifier Date Species  % Lipids  % Solids

2,3,7,8-TCDD 
TEQ            

(ng/kg)
JST-SB-009 3/16/2005 Jacksmelt 0.249 22.07 0.04
JST-SB-017 4/21/2005 Jacksmelt 0.115 21.26 0.06

Comp JST-SB-040/018
4/21/2005,
5/9/2005 Jacksmelt 0.100 19.81 0.06

JST-SB-019 4/21/2005 Jacksmelt 0.646 22.11 0.07
JST-SB-042 5/9/2005 Jacksmelt 0.307 17.69 0.06

Average 0.06
PSP-SB-0011 3/16/2005 Pile Surfperch 0.077 24.00 0.30
PSP-SB-002 3/16/2005 Pile Surfperch 1.565 23.90 0.04
PSP-SB-003 3/16/2005 Pile Surfperch 0.803 24.50 0.03
PSP-SB-004 3/16/2005 Pile Surfperch 0.160 22.90 0.03
PSP-SB-005 3/16/2005 Pile Surfperch 0.206 25.50 0.03

Average 0.09
WSP-SB-006 3/16/2005 Walleye Surfperch 0.426 20.97 0.07
WSP-SB-007 3/16/2005 Walleye Surfperch 0.330 19.82 0.06
WSP-SB-008 3/16/2005 Walleye Surfperch 0.220 21.02 0.07

Comp WSP-SB-033/045
4/22/2005,
5/10/2005 Walleye Surfperch 0.080 18.26 0.05

Comp WSP-SB-044/046 38482 Walleye Surfperch 0.197 18.81 0.05
Average 0.06

Notes:
1.  Duplicate sample collected.  The highest concentration of the duplicate samples is presented.

Abbreviations:
ng/kg = nanograms per kilogram wet weight
2,3,7,8-TCDD TEQ = 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent
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APPENDIX H-2
REPRESENTATIVE CONCENTRATIONS AND ProUCL OUTPUT FOR FIN FISH

Sierra Pacific Industries
Arcata Saw Mill

Arcata, California

Concentrations reported in nanograms per kilogram (ng/kg)
Jacksmelt
                                                                                                                                  
               Raw Statistics                              Normal Distribution Test                      
Number of Valid Samples           5     Shapiro-Wilk Test Statisitic          0.8281747
Number of Unique Samples          3      Shapiro-Wilk 5% Critical Value       0.762
Minimum                        0.04      Data are normal at 5% significance level
Maximum                        0.07                                                                          
Mean                           0.058             95% UCL (Assuming Normal Distribution)
Median                           0.06      Student's-t UCL                             0.0684439
Standard Deviation             0.0109545                                                                          
Variance                       0.00012                          Gamma Distribution Test                    
Coefficient of Variation       0.1888698      A-D Test Statistic                           0.6900475
Skewness                       -1.293234      A-D 5% Critical Value                   0.6785363
                                                             K-S Test Statistic                            0.3983187
                  Gamma Statistics               K-S 5% Critical Value                   0.3570527
k hat                               30.725605      Data do not follow gamma distribution               
k star (bias corrected)       12.423575      at 5% significance level                                   
Theta hat                      0.0018877                                                                          
Theta star                     0.0046685        95% UCLs (Assuming Gamma Distribution)   
nu hat                               307.25605      Approximate Gamma UCL            0.0724269
nu star                              124.23575      Adjusted Gamma UCL               0.0802317
Approx.Chi Square Value (.05) 99.488877                                                                          
Adjusted Level of Significance 0.0086                       Lognormal Distribution Test                    
Adjusted Chi Square Value   89.810843     Shapiro-Wilk Test Statisitic          0.7880301
                                                             Shapiro-Wilk 5% Critical Value       0.762
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             -3.218876                                                                          
Maximum of log data             -2.65926          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                -2.863674      95% H-UCL                                 0.0735589
Standard Deviation of log data  0.2094831      95% Chebyshev (MVUE) UCL            0.0817427
Variance of log data            0.0438831      97.5% Chebyshev (MVUE) UCL            0.0919876
                                                             99% Chebyshev (MVUE) UCL           0.1121116
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     0.0660581
     Adj-CLT UCL (Adjusted for skewness) 0.0630306
     Mod-t UCL (Adjusted for skewness) 0.0679716
     Jackknife UCL                               0.0684439
     Standard Bootstrap UCL                  N/R
     Bootstrap-t UCL                                N/R

               RECOMMENDATION                         Hall's Bootstrap UCL                    N/R
             Data are normal (0.05)                            Percentile Bootstrap UCL               N/R
                                                             BCA Bootstrap UCL                      N/R
     Use Student's-t UCL                                             95% Chebyshev (Mean, Sd) UCL    0.0793542

     97.5% Chebyshev (Mean, Sd) UCL 0.0885941
     99% Chebyshev (Mean, Sd) UCL 0.1067442
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APPENDIX H-3
REPRESENTATIVE CONCENTRATIONS AND ProUCL OUTPUT FOR FIN FISH

Sierra Pacific Industries
Arcata Saw Mill

Arcata, California

Concentrations reported in nanograms per kilogram (ng/kg)
Pile Surfperch
                                                                                                                                  
               Raw Statistics                              Normal Distribution Test                      
Number of Valid Samples           5     Shapiro-Wilk Test Statisitic          0.5769581
Number of Unique Samples          3      Shapiro-Wilk 5% Critical Value       0.762
Minimum                        0.03      Data not normal at 5% significance level
Maximum                        0.3                                                                          
Mean                           0.086             95% UCL (Assuming Normal Distribution)
Median                           0.03      Student's-t UCL                             0.2001284
Standard Deviation             0.119708                                                                          
Variance                       0.01433                          Gamma Distribution Test                    
Coefficient of Variation       1.3919532      A-D Test Statistic                           1.1410853
Skewness                       2.228848      A-D 5% Critical Value                   0.6906439
                                                             K-S Test Statistic                            0.441253
                  Gamma Statistics               K-S 5% Critical Value                   0.3640247
k hat                               1.0703137      Data do not follow gamma distribution               
k star (bias corrected)       0.5614588      at 5% significance level                                   
Theta hat                      0.0803503                                                                          
Theta star                     0.1531724        95% UCLs (Assuming Gamma Distribution)   
nu hat                               10.703137      Approximate Gamma UCL            0.3339885
nu star                              5.6145883      Adjusted Gamma UCL               0.6775305
Approx.Chi Square Value (.05) 1.445722                                                                          
Adjusted Level of Significance 0.0086                       Lognormal Distribution Test                    
Adjusted Chi Square Value   0.7126684     Shapiro-Wilk Test Statisitic          0.6330054
                                                             Shapiro-Wilk 5% Critical Value       0.762
     Log-transformed Statistics          Data not lognormal at 5% significance level
Minimum of log data             -3.506558                                                                          
Maximum of log data             -1.203973          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                -2.988504      95% H-UCL                                 0.993968
Standard Deviation of log data  1.0053311      95% Chebyshev (MVUE) UCL            0.2119735
Variance of log data            1.0106906      97.5% Chebyshev (MVUE) UCL            0.271822
                                                             99% Chebyshev (MVUE) UCL           0.389383
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     0.1740573
     Adj-CLT UCL (Adjusted for skewness) 0.2310756
     Mod-t UCL (Adjusted for skewness) 0.2090221
     Jackknife UCL                               0.2001284
     Standard Bootstrap UCL                  N/R
     Bootstrap-t UCL                                N/R

               RECOMMENDATION                         Hall's Bootstrap UCL                    N/R
         Data are Non-parametric (0.05)                    Percentile Bootstrap UCL               N/R
                                                             BCA Bootstrap UCL                      N/R
     Use 99% Chebyshev (Mean, Sd) UCL                    95% Chebyshev (Mean, Sd) UCL    0.3193538
                                                             97.5% Chebyshev (Mean, Sd) UCL 0.4203262
                                                             99% Chebyshev (Mean, Sd) UCL 0.6186669
Recommended UCL exceeds the maximum observation  
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APPENDIX H-4
REPRESENTATIVE CONCENTRATIONS AND ProUCL OUTPUT FOR FIN FISH 

Sierra Pacific Industries
Arcata Saw Mill

Arcata, California

Concentrations reported in nanograms per kilogram (ng/kg)
Walleye Surfperch
                                                                                                                                  
               Raw Statistics                              Normal Distribution Test                      
Number of Valid Samples           5     Shapiro-Wilk Test Statisitic          0.8206548
Number of Unique Samples          3      Shapiro-Wilk 5% Critical Value       0.762
Minimum                        0.05      Data are normal at 5% significance level
Maximum                        0.07                                                                          
Mean                           0.06             95% UCL (Assuming Normal Distribution)
Median                           0.06      Student's-t UCL                             0.0695339
Standard Deviation             0.01                                                                          
Variance                       0.0001                          Gamma Distribution Test                    
Coefficient of Variation       0.1666667      A-D Test Statistic                           0.5347942
Skewness                       3.53E-15      A-D 5% Critical Value                   0.6783383
                                                             K-S Test Statistic                            0.2707989
                  Gamma Statistics               K-S 5% Critical Value                   0.3569146
k hat                               44.538103      Data follow gamma distribution                    
k star (bias corrected)       17.948574      at 5% significance level                                   
Theta hat                      0.0013472                                                                          
Theta star                     0.0033429        95% UCLs (Assuming Gamma Distribution)   
nu hat                               445.38103      Approximate Gamma UCL            0.0720377
nu star                              179.48574      Adjusted Gamma UCL               0.0783365
Approx.Chi Square Value (.05) 149.49319                                                                          
Adjusted Level of Significance 0.0086                       Lognormal Distribution Test                    
Adjusted Chi Square Value   137.4728     Shapiro-Wilk Test Statisitic          0.8195059
                                                             Shapiro-Wilk 5% Critical Value       0.762
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             -2.995732                                                                          
Maximum of log data             -2.65926          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                -2.824679      95% H-UCL                                 0.0720639
Standard Deviation of log data  0.168354      95% Chebyshev (MVUE) UCL            0.0796759
Variance of log data            0.0283431      97.5% Chebyshev (MVUE) UCL            0.0881885
                                                             99% Chebyshev (MVUE) UCL           0.1049097
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     0.067356
     Adj-CLT UCL (Adjusted for skewness) 0.067356
     Mod-t UCL (Adjusted for skewness) 0.0695339
     Jackknife UCL                               0.0695339
     Standard Bootstrap UCL                  N/R
     Bootstrap-t UCL                                N/R

               RECOMMENDATION                         Hall's Bootstrap UCL                    N/R
             Data are normal (0.05)                            Percentile Bootstrap UCL               N/R
                                                             BCA Bootstrap UCL                      N/R
     Use Student's-t UCL                                             95% Chebyshev (Mean, Sd) UCL    0.0794936

     97.5% Chebyshev (Mean, Sd) UCL 0.0879285
     99% Chebyshev (Mean, Sd) UCL 0.1044972

I:\Doc_Safe\9000s\9329\20-Task\Revised Supplement to HHRA_2006\Appendix H\2005 Repcons Page 1of 1



 
APPENDIX I 

Risk Calculations 
Using 2002/2005 Data 

 



APPENDIX I
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS - 2002/2005 DATA
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

FIN FISH INGESTION:  RESIDENT

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 9.00E-08 1 3.1E-11 1.00E-08 3.1E-03 1.1E-11 1.30E+05 1.4E-06
Zinc 1.40E+01 1 4.8E-03 0.3 1.6E-02 1.7E-03 NA NA

1.9E-02 1E-06

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRff 21 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX I
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS - 2002/2005 DATA
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

FIN FISH INGESTION:  ADULT ANGLER

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 3.00E-07 1 7.9E-10 1.00E-08 7.9E-02 2.8E-10 1.30E+05 3.7E-05
Zinc 1.50E+01 1 4.0E-02 0.3 1.3E-01 1.4E-02 NA NA

2.1E-01 4E-05

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRff 161 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX I
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS - 2002/2005 DATA
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

OYSTER INGESTION:  RESIDENT

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 8.50E-07 1 2.4E-12 1.00E-08 2.4E-04 8.5E-13 1.30E+05 1.1E-07
Zinc 9.40E+01 1 2.6E-04 3.00E-01 8.8E-04 9.4E-05 NA NA

1.1E-03 1E-07

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRo 0.17 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX I
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS - 2002/2005 DATA
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

OYSTER INGESTION:  ADULT ANGLER

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 2.22E-06 1 5.0E-11 1.00E-08 5.0E-03 1.8E-11 1.30E+05 2.3E-06
Zinc 1.10E+02 1 2.5E-03 3.00E-01 8.2E-03 8.8E-04 NA NA

1.3E-02 2E-06

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRo 1.36 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX I
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS - 2002/2005 DATA
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

SHRIMP INGESTION:  RESIDENT

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 1.50E-07 1 6.4E-12 1.00E-08 6.4E-04 2.3E-12 1.30E+05 3.0E-07
Zinc 1.10E+01 1 4.7E-04 3.00E-01 1.6E-03 1.7E-04 NA NA

2.2E-03 3E-07

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRs 2.6 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX I
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS - 2002/2005 DATA
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

SHRIMP INGESTION:  ADULT ANGLER

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 2.50E-07 1 8.5E-11 1.00E-08 8.5E-03 3.1E-11 1.30E+05 4.0E-06
Zinc 1.10E+01 1 3.8E-03 3.00E-01 1.3E-02 1.3E-03 NA NA

2.1E-02 4E-06

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRs 20.8 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX I
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS - 2002/2005 DATA
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

CRAB INGESTION:  RESIDENT

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 7.80E-07 1 3.8E-12 1.00E-08 3.8E-04 1.4E-12 1.30E+05 1.8E-07
Zinc 3.22E+01 1 1.6E-04 3.00E-01 5.3E-04 5.7E-05 NA NA

9.1E-04 2E-07

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRc 0.3 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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APPENDIX I
HUMAN HEALTH RISK ASSESSMENT CALCULATIONS - 2002/2005 DATA
Sierra Pacific Industries Arcata Division Sawmill
Arcata, California
Project #9329
FINAL

CRAB INGESTION:  ADULT ANGLER

Chemical Concentration in 
Fish Tissue (Cf)

Oral 
Absorption 

Factor 
(ABSo)

Annual 
Average Daily 
Dose (AADD)

Oral Chronic 
Reference 

Dose (RfDo)

Hazard 
Quotient

Lifetime 
Average 

Daily Dose 
(LADD)

Oral Slope 
Factor (SFo)

Excess Cancer 
Risk

(mg/kg) (--) (mg/kg-d) (mg/kg-d) (--) (mg/kg-d) (mg/kg-d)-1 (--)
2,3,7,8-TCCD TEQs 1.76E-06 1 6.9E-11 1.00E-08 6.9E-03 2.5E-11 1.30E+05 3.2E-06
Zinc 4.19E+01 1 1.7E-03 0.3 5.5E-03 5.9E-04 NA NA

1.2E-02 3E-06

AADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Hazard Quotient = AADD
(BW x ATnc) RfDo

LADD = (Cs x IRs x ABSos x EFig x ED x CFmg-kg) Excess Cancer Risk = LADD x SFo
(BW x ATca)

Parameter Symbol Value Units
Exposure Frequency EFig 350 d/yr
Exposure Duration ED 30 yr
Body Weight BW 70 kg
Averaging Time-Non-cancer ATnc 9,125 days
Averaging Time-Cancer ATca 25,550 days
Ingestion Rate IRc 2.4 g/day
Conversion Factor from mg to kg CFg-kg 1E-03 kg/g
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