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REPORT ON INTERIM REMEDIAL MEASURES: 
SOURCE AREA REMOVAL 

Sierra Pacific Industries 
Arcata Division Sawmill 

2593 New Navy Base Road 
Arcata, California 

1.0 INTRODUCTION 

This report documents the results of an interim remedial measure (IRM) initiated by Sierra 
Pacific Industries (SPI) to remove soil and woody material containing elevated concentrations 
of wood surface protection chemicals from the SPI Arcata Division Sawmill located in Arcata, 
California (the site, Figure 1).  The IRM consisted of excavation and off-site disposal of soil 
and woody material from an area of the former green chain at the site where wood surface 
protection chemicals were used historically in a dip tank (the source area).  The source of 
chlorinated phenols periodically detected in storm water in Drainage Ditch #2 at the site has 
been particularly difficult to determine.  It is believed that this area of the former green chain is 
the source of chlorinated phenols recently detected in Drainage Ditch #2.  In addition, based on 
elevated concentrations of wood surface protection chemicals detected in soil and woody 
material samples collected below the former dip tank, it is believed that this area has been an 
ongoing source of groundwater impact at the site.  Consequently, a limited removal action as an 
interim remedial measure was deemed the most appropriate means of mitigation and 
compliance with California Regional Water Quality Control Board, North Coast Region 
(RWQCB) requirements.   

This work was performed in accordance with the MFG, Inc. May 29, 2003 Interim Remedial 
Measure Work Plan – Limited Excavation (MFG, 2003b), which was approved by the RWQCB 
staff on August 7, 2003.  This IRM report was prepared by Geomatrix Consultants, Inc. 
(Geomatrix) and MFG, Inc. (MFG) on behalf of SPI. 

This report is organized as follows: Section 1.0 - Introduction, Section 2.0 - Background, 
Section 3.0 – Discovery of Seep Near Former Dip Tank, Section 4.0 - Field and Laboratory 
Methods,  Section 5.0 - Source Area Sampling and Removal Activities, Section 6.0 - Waste 
Management, and Section 7.0 - References.  
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2.0 BACKGROUND 

2.1 SITE DESCRIPTION AND HISTORY 
The approximately 68-acre site is located on the Samoa Peninsula, inland of the northern 
shoreline of Humboldt Bay and approximately 4 miles east of the town of Arcata, California. 
The site is bounded to the north and east by the Mad River Slough, to the northwest by an old 
railroad grade, and to the south by New Navy Base Road and mud flats of Humboldt Bay 
(Figure 1). 

The site is currently an active sawmill; current features are shown on Figure 2.  The sawmill 
has operated at the site since approximately 1950.  Prior to construction of the mill facilities, 
the site consisted of undeveloped sand dunes and mud flats.  During construction of mill 
facilities in the 1950s and 1960s, portions of the Mad River Slough on the eastern, northern, 
and southern sides of the site were filled.  The current mill facility consists of an administrative 
building, a main sawmill building, numerous wood-processing buildings, log storage areas, 
milled lumber storage areas, and loading/unloading areas.   

Wood surface protection activities historically conducted at the site included the use of a 
solution containing chlorinated phenols, including pentachlorophenol (PCP) and 
tetrachlorophenol (TCP), for sap stain and mold control on a small amount of milled lumber.  
The anti-stain solution was applied in an aboveground dip tank on the former green chain 
located immediately south of the eastern end of the current sorter building (Feature 49 on 
Figure 2).  Figure 3 presents a plan map of the former green chain area.  Use of solution 
containing chlorinated phenols in the former green chain area of the site reportedly commenced 
in the early to mid-1960s and was discontinued in 1985.  At the direction of RWQCB staff, SPI 
stopped purchasing anti-stain solution containing chlorinated phenols in 1985 and commenced 
a process of relocating the remaining solution containing chlorinated phenols to a new dip tank 
facility for recycling (MFG, 2003a).  Due to the difficulty of disposing of the old solution 
containing chlorinated phenols, the remaining solution from the old dip tank was mixed with a 
new anti-stain solution that did not contain chlorinated phenols at the new dip tank facility 
(Feature 21 on Figure 2).  Recycling of the solution containing chlorinated phenols in the new 
dip tank continued until 1987, at which time the drip basin adjacent to the old dip tank was 
cleaned out, filled with sand, and capped with three to four inches of concrete (MFG, 2003c).  
The new dip tank has been cleaned three times since 1987 (SPI personal communication, 
2003). 
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2.2 PREVIOUS ENVIRONMENTAL INVESTIGATIONS AND ACTIONS 
Previous recent environmental investigations at the site have been summarized in the Results of 
the Remedial Investigation report (Environet Consulting, 2003).  Previous interim remedial 
measures conducted at the site are described in the MFG, Inc. Interim Remedial Measures 
Report (MFG, 2003b). 

2.3 SITE GEOLOGY AND HYDROGEOLOGY 
The site is located adjacent to the Mad River Slough along the northern shoreline of Humboldt 
Bay.  The eastern, northern, and southern portions of the site were filled in the 1950s and 
1960s.  Environmental borings have been completed at the site to approximately 20 feet below 
ground surface (bgs), but in the former green chain area the maximum depth of exploration has 
been 9.5 feet bgs.  Observations made during drilling indicate that shallow subsurface lithology 
at the site is predominantly fine- to medium-grained sand of apparent sand dune origin.  At a 
few boring locations (B-6, B-30, MW-6, and MW-10; Figure 3) near the former green chain 
area, finer-grained material (classified on the boring logs as "bay mud") was noted at depths 
ranging from 6 to 9.5 feet bgs. 

Seven shallow groundwater monitoring wells (screened from 2 to 8 feet bgs) have been 
installed at or near the green chain area (MW-6, MW-7, MW-8, MW-9, MW-10, MW-12, and 
MW-18; Figure 3). Measured depth to groundwater in these wells has ranged from 
approximately 0.1 feet bgs to 1.5 feet bgs.  Groundwater flow generally is to the east, toward 
the Mad River Slough (MFG, 2003d), with a magnitude of approximately 0.005 feet per foot.  
A 2002 tidal influence study conducted at the site by Environet suggested that tidal effects 
become negligible at distances greater than 100 feet from the bay shore (Environet, 2003). 

3.0 DISCOVERY OF SEEP NEAR FORMER DIP TANK 

In April 2003, Eureka, California recorded 11.25 inches of rainfall, which established a new 
monthly record for the month of April.  As a result, numerous puddles of storm water were 
present around the site, and several seeps developed around the raised concrete pad portion of 
the former green chain area.  Contained within the storm water puddles were accumulations of 
entrained solids, including mixtures of saw dust, woody material and sediment. 

Identifying and eliminating the source(s) of contamination periodically detected in storm water 
at the site has been an ongoing effort by SPI, and is required by the RWQCB (MFG, 2003b).  
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While the sawmill was temporarily shut down in April 2003, SPI personnel performed 
extensive cleaning in the vicinity of the sawmill.  During the cleaning activities, the footprint of 
the former anti-stain chemical dip tank on the former green chain was identified by SPI 
personnel.  As part of the cleaning activities, a thin layer of concrete below the former dip tank 
was also removed, exposing wood planking that covered a shallow pit of soil, woody material, 
and water.  The soil and woody material below the former dip tank was visibly stained a 
greenish gray color, which was believed to be from the historical aboveground anti-stain 
solution.  In addition, water was observed to be seeping from the southern edge of the elevated 
concrete slab of the former green chain in the immediate vicinity of the former dip tank.  The 
seeping water accumulated in small puddles adjacent to the former green chain.  This area of 
stained soil and seeping water was not visible prior to the extensive cleaning performed while 
the sawmill was shut down. 

Mill staff observed the storm water flow patterns near the former green chain area during April 
2003.  Storm water runoff from the south side of the former green chain flows to the east under 
the sawmill building and into the Drainage Ditch #2 collection system (Figure 4).  Storm water 
runoff from the north side of the former green chain collects in a low spot near monitoring well 
MW-7 and then flows northwards into the Drainage Ditch #4 collection system.  During some 
heavy rain events, as during April 2003, the ponded water in the vicinity of monitoring well 
MW-7 rises and some of the water begins to flow south under the sawmill building, mixing 
with storm water from the south side of the former green chain and flowing into the Drainage 
Ditch #2 collection system.  After prolonged rainfall, several seeps formed in joints in the 
elevated concrete sides of the concrete pad for the former green chain.  The most pronounced of 
these was observed at a joint near the center of the south side of the elevated concrete pad, 
which drains toward Drainage Ditch #2.   

4.0 FIELD AND LABORATORY METHODS 

Following discovery of the seep, field sampling was initiated to evaluate the magnitude and 
extent of chlorinated phenol impacts in samples from various media, including storm water, 
storm water solids, woody material, ponded water, and soil.  Based on the analytical data, 
limited removal actions took place.  The methods used during the various activities are 
summarized herein.  Field work was performed under an appropriate project-specific health and 
safety plan. 
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4.1 PREPARATORY ACTIVITIES AND PERMITS 
Prior to subsurface sampling activities and excavation, Underground Service Alert was 
contacted to mark the area for underground utilities and knowledgeable SPI personnel were 
consulted about the potential presence of underground utilities in the vicinity of the sampling 
locations. 

Prior to drilling activities, a boring permit was obtained from the Humboldt County Division of 
Environmental Health, Hazardous Materials Unit (Appendix A).   

Because the site is located within the coastal zone jurisdiction of the California Coastal 
Commission and the nature of the removal work was urgent (i.e., excavation and removal of 
newly discovered sources of wood surface protection chemicals prior to the rainy season), an 
Emergency Coastal Permit was acquired from the California Coastal Commission prior to 
excavation in the area of the former green chain.   A copy of the permit is included in Appendix 
B.  An application for a regular Coastal Permit is currently being processed by the California 
Coastal Commission.   

Prior to all phases of fieldwork, interested parties were notified, and project health and safety 
plan was prepared.  A summary of health and safety procedures and air monitoring results is 
included in Appendix C. 

4.2 FIELD SAMPLING 
In general, grab storm water, storm water solids, concrete, woody material, soil, and water 
samples were collected in the most expeditious manner possible, either by collecting directly 
into the sample container or using dedicated equipment that was later contained for off-site 
disposal to minimize the potential for cross-contamination.  The specific sampling methods are 
described in each section pertaining to specific sampling events. 

Solids samples were collected into laboratory-supplied, 4-ounce, glass jars with Teflon®-lined 
screw caps or into clean brass tubes with Teflon® sheets that were covered with polyethylene 
plastic caps and sealed with duct tape.  Water samples for chlorinated phenols analysis were 
collected in laboratory-supplied, 125-milliliter glass bottles sealed with Teflon®-lined screw 
caps.  Water samples for polychlorinated dibenzodioxins (dioxins) and dibenzofurans (furans) 
analysis were collected in laboratory-supplied, 1-liter glass bottles sealed with Teflon®-lined 
screw caps.  After collection, the containers were labeled and immediately placed in an ice-
cooled, insulated chest for transport to the analytical laboratory.  
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In general, sampling equipment was decontaminated before and after each use at each sampling 
location by washing it in a solution of Liquinox® detergent and distilled water and a triple 
rinsing with distilled water.  The rinse water was contained for later off-site disposal.  All 
disposable sampling equipment was contained for later off-site disposal.  During excavation 
activities, non-dedicated equipment was decontaminated using a multi-step process that 
consisted of scrubbing heavily soiled areas with industrial detergent, rinsing with potable water, 
pressure washing with a citrus solvent, and again rinsing with potable water. 

4.3 LABORATORY ANALYSES 
Samples were collected for laboratory chemical analysis of chlorinated phenols using the 
Canadian Pulp Method and a subset of samples also was collected for dioxins/furans analysis 
using U.S. Environmental Protection Agency (EPA) Method 1613.   Samples for chlorinated 
phenol analysis were delivered under chain-of-custody to Alpha Analytical of Ukiah, California 
(Alpha Analytical), a California Department of Health Services-certified analytical laboratory.   
Samples for dioxins/furans analysis were delivered under chain-of-custody to Frontier 
Analytical Laboratory of El Dorado Hills, California, a California Department of Health 
Services-certified analytical laboratory. 

Copies of the chain-of-custody records are included with each laboratory analytical report 
(Appendix D).  Alpha Analytical reported solids samples results in wet-weight format.  Frontier 
Analytical Laboratory reported their results in dry-weight format.  Concentrations of 
dioxins/furans, which refers to a complex mixture of various dioxin/furan congeners, are gener-
ally summarized in terms of their 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) toxic 
equivalency (TEQ) based on toxic equivalency factors adopted by the California 
Environmental Protection Agency’s Office of Environmental Health Hazard Assessment (Cal-
EPA, 2003). 

4.4 INVESTIGATION AND EXCAVATION WASTE CONTAINMENT 
Soil cuttings and concrete debris generated during sampling activities were placed in steel, 55-
gallon, Department of Transportation-approved drums that were sealed and labeled and were 
temporarily stored in a secure location at the site pending off-site disposal.  Equipment wash 
water generated during sampling activities was placed in steel, 55-gallon, Department of 
Transportation-approved drums that were sealed and labeled and were temporarily stored in a 
secure location at the site pending off-site disposal.  The shovels and other hand tools used to 
excavate the test pits and the chisels used to collect the concrete samples were stored in a 
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secure location pending off-site disposal with debris generated during subsequent source area 
excavation activities.   

During the various phases of excavation, water accumulated in the excavation was pumped out 
and contained in plastic, 250-gallon, Department of Transportation-approved totes that were 
sealed, labeled and temporarily stored in a secure location at the site pending off-site disposal.  
Excavated soil, woody material, and concrete and other debris were placed in Department of 
Transportation-approved, 20-cubic yard, closing top bins that were closed, labeled and 
temporarily stored in a secure location at the site pending off-site disposal. 

5.0 SOURCE AREA SAMPLING AND REMOVAL ACTIVITIES 

The sampling and removal activities performed as part of the source area removal are presented 
in chronological order in this section. 

5.1 STORM WATER AND STORM WATER SOLIDS SAMPLING 
MFG mobilized to the site on May 1, 2003 to collect samples of storm water and entrained 
solids from various locations around the former green chain area.  Sample locations were 
selected based on observations of storm water flow patterns made by mill staff during the 
preceding April 2003 rains.  The locations represent storm water drainage from the northern 
and southern portions of the former green chain area and the seep on the south side of the 
elevated concrete pad for the former green chain.   

The storm water samples were collected from each of the sample locations using dedicated, 
disposable polyethylene tubing and dedicated medical-grade syringes.  The medical-grade 
syringes were used to draw the storm water samples into the polyethylene tubing and inject the 
water into appropriate sample containers.  The solids samples were collected from each of the 
sample locations by scooping using a stainless steel trowel directly into 4-ounce glass jars.   

The laboratory analytical results for the six sets of paired storm water and storm water solids 
samples are presented in Table 1 under the appropriate heading (storm water and storm water 
solids samples).  These samples were analyzed for chlorinated phenols in accordance with the 
Canadian Pulp Method.  As shown, chlorinated phenols were detected at three of the locations 
(S-Near B-36 [storm water], S-Near MW-7 [storm water], and S-Near B-37 [storm water and 
storm water solids]).    The storm water sample S-Near B-37, located immediately adjacent to 
the former dip tank (Figure 4), had the highest concentration of PCP, at 33,000 micrograms per 
liter (ug/L), and PCP was detected in the corresponding storm water solids sample at 94 
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milligrams per kilogram (mg/kg).  These results confirmed that the former dip tank location is a 
source area for PCP. 

5.2 SAMPLING OF SHALLOW PIT UNDERNEATH THE SOUTH CATWALK 
As previously described, SPI staff performed extensive surface cleaning in the area of the 
former green chain.  The surface cleaning included heavy broom sweeping.  As a result of such 
sweeping on May 5, 2003, mill staff swept away a thin concrete veneer that covered wood 
planking located in the area of the southern catwalk on the elevated concrete pad of the former 
green chain (Figure 3).  The newly exposed wood planking was removed by SPI staff and was 
found to cover a shallow pit containing woody material, sand, and water.  The soil and woody 
material below the former dip tank was visibly stained a greenish gray color, which was 
believed to be from the historical aboveground anti-stain solution.  The pit appears to have been 
located under the south end of the former aboveground dip tank. 

On May 5, 2003, water sample UCW-South-Water was collected from the recently exposed pit 
under the southern catwalk flanking the former green chain (Figure 4).  The water sample was 
collected by submerging and filling the sample container.  On May 6, 2003, sand sample UCW-
South Sand and woody material sample UCW-South Wood were collected from the same pit 
(Figure 4).  The samples were scooped directly into glass jars.   

The laboratory analytical results for these three samples are presented in Table 1 under the 
appropriate heading (samples from the shallow pit beneath the south catwalk).  All of these 
samples were analyzed for chlorinated phenols, and the two solids samples were analyzed for 
dioxins/furans.  As shown in Table 1, chlorinated phenols were detected in all three samples.  
The PCP concentration detected in the wood sample (4,600 mg/kg) is the maximum PCP 
concentration detected in a solid sample from the site.  Dioxins/furans were detected in both 
solids samples.  The dioxins/furans concentration detected in the wood sample (1,940,000 
picograms per gram [pg/g] TEQ) is the maximum dioxins/furans TEQ concentration detected in 
a solid sample from the site. Similar to the results of storm water and storm water solids 
samples collected near boring B-37, these analytical results indicate that the former dip tank 
location represented a significant source of wood surface protection chemicals.  As will be 
discussed later in Section 5.4 of this report, the materials in this pit were removed during the 
subsequent excavation. 
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5.3 CONCRETE AND UPPER FILL MATERIAL SAMPLING 
Observations made after exposure of the pit under the southern catwalk and conversations with 
long-time mill personnel indicated that the past configuration of the green chain included an 
elevated concrete slab on the east side of the dip tank and a concrete-lined drip basin to the 
west of the dip tank (Figure 3).  Mill personnel believe that, originally, the drip basin had an 
earthen bottom and the concrete base of the drip basin was installed at some time following 
initial use of the basin.  Use of the dip tank was discontinued in 1985, and after wood surface 
protection solution and debris were removed from the drip basin, the drip basin was filled with 
sand and covered with a new concrete slab at the same grade as the adjacent, elevated slab to 
the east.  This resulted in the presence of two concrete layers separated by sand fill in the area 
of the former drip basin.  These layers were exposed in the side of the pit under the southern 
catwalk.  Sampling of the concrete and fill materials was performed to further characterize the 
magnitude and extent of wood surface protection chemicals in the area of the former green 
chain and help scope the extent of source area excavation.   

On May 19, 2003, MFG used hand-held tools to excavate two test pits in the center of the 
former green chain concrete slab.  One test pit was excavated near the center of the former 
aboveground dip tank location (sample location S-1-1’, C-1; Figures 4 and 5), and the second 
test pit was excavated further west in the area of the former drip basin (sample location S-2-1’, 
Figures 4 and 5).  The fill material beneath the concrete slab consisted of fine- to medium-
grained sand.   

Concrete samples were collected from the newer, upper concrete slab (sample location C-1), 
and from the older, lower concrete exposed in the east wall of the pit under the southern 
catwalk (sample location C-2), as shown on Figures 4 and 5.  Concrete samples were broken 
out with a hammer and chisel and were placed directly into 4-ounce glass jars.  Fill sand 
samples S-1-1’ and S-2-1’ were collected from approximately one foot below the top of the 
elevated former green chain concrete slab.  The fill samples were scooped directly into 4-ounce 
glass jars.  After collection of the fill samples, the test pits were hand excavated to a depth of 2 
feet below the upper concrete slab, where the lower concrete slab was encountered.  Collection 
of concrete samples from the lower slab was not possible in these test pits. 

The laboratory analytical results for these four samples are presented in Table 1 under the 
appropriate heading (concrete and upper fill material samples).  The two concrete samples were 
analyzed for dioxins/furans, which were detected in both samples.  Dioxins/furans were 
detected at the highest concentration in concrete sample C-2 (52,900 pg/g TEQ).  The two fill 
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sand samples were analyzed for both chlorinated phenols and dioxins/furans.  No chlorinated 
phenols were detected, but dioxins/furans were detected at relatively low concentration (S-1-1’ 
at 1,410 pg/g TEQ, and S-2-1’ at 720 pg/g TEQ). 

5.4 FIRST PHASE OF EXCAVATION - JUNE AND JULY 2003 
On June 28, 2003, an initial excavation of soil and woody material was conducted to remove 
impacted material from the pit located under the southern catwalk of the elevated concrete pad 
of the former green chain.  Confirmation soil samples were collected from the resulting 
excavation on July 9, 2003.   

On June 28, 2003, Foss Environmental Services Company (Foss) of Alameda, California used 
hand tools to excavate sand and woody material and sand from the pit on the south side of the 
former green chain under the observation of MFG.  The final excavation measured 
approximately 6 feet by 6 feet in plan view (the total lateral dimensions of the pit) and extended 
to a depth of approximately 2.2 feet below the adjacent grade to the south and approximately 
3.2 feet below the top of the elevated concrete slab of the former green chain (Figures 4, 5 and 
6).  Excavation was terminated when a gravel base rock layer was encountered in the bottom of 
the pit.  Much of the excavated material was observed to be stained greenish-gray.  At the 
completion of the excavation, stained sand and concrete were observed in the sidewalls.  The 
base rock at the bottom of the pit also was moderately stained.  The total volume of sand and 
woody material removed was approximately 5.5 cubic yards. 

Groundwater was encountered at a depth of approximately 2 feet below the adjacent grade to 
the south.  Water was observed to flow into the pit from the north side at a depth of 
approximately 0.5 feet below the adjacent grade to the south, just above the lower concrete slab 
that had formed the base of the former green chain drip basin.  Approximately 50 gallons of 
water were pumped from the pit to facilitate the excavation. 

Waste soil, woody material, and water and personal protective equipment used during 
excavation activities were placed in steel, 55-gallon, Department of Transportation-approved 
drums that were sealed and labeled and were temporarily stored in a secure location at the site 
pending off-site disposal. 

Confirmation soil sampling from the pit excavation was conducted by MFG on July 9, 2003.  
One confirmation soil sample (Pit Under 2nd Slab) was collected from the north sidewall of the 
excavation approximately 1.3 feet below the adjacent grade to the south (approximately 2.3 feet 
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below the top of the elevated concrete slab for the former green chain).  One additional 
confirmation soil sample was collected from the bottom of the excavation at a depth of 
approximately 2.3 feet below the adjacent grade to the south.  The locations of the confirmation 
soil samples are illustrated on Figures 4 and 5.  Confirmation soil samples were collected using 
a stainless steel spoon and placed directly into 4-ounce glass jars. 

The laboratory analytical results for these two samples are presented in Table 1 under the 
appropriate heading (First Phase of Excavation).  The two soil samples were analyzed for 
chlorinated phenols and dioxins/furans.  Chlorinated phenols and dioxins/furans were detected 
in both samples, with the highest concentrations detected in the base soil sample (Pit Bottom, 
380 mg/kg PCP and 10,700 pg/g dioxins/furans TEQ).  These results indicated that further 
excavation was warranted to remove the elevated concentrations of wood surface protection 
chemicals. 

5.5 LOWER FILL MATERIAL SAMPLING 
Following the first phase of excavation in the source area, the lower concrete slab of the drip 
basin was exposed.  On July 17, 2003, to further investigate the extent of chlorinated phenols 
beneath this concrete slab and to help scope the extent of additional source area excavation, a 
test pit was excavated in the area of the former drip basin near the location of boring B-33 
(sample location 4” Under 2nd Slab, in Figures 4 and 5).   

Material was excavated with a pre-cleaned shovel and a jackhammer was used to break up the 
upper and lower layers of concrete.  The material below the lower slab was observed to consist 
of moist, fine- to medium-grained sand to the maximum depth explored, approximately 2 feet 
below the base of the lower slab (approximately 4 feet bgs).  No wood or obvious woody 
material was encountered in the test pit.  One sample of this lower sand was collected from 
approximately 4 inches below the lower concrete slab.  The sand sample was scooped directly 
into a 4-ounce glass jar with a Teflon®-lined screw cap. 

The laboratory analytical results for this sample are presented in Table 1 under the appropriate 
heading (lower fill material sample).  The sample was analyzed for both chlorinated phenols 
and dioxins/furans.  No chlorinated phenols were detected, but dioxins/furans were detected (4” 
Under 2nd Slab, 3,020 pg/g TEQ). 
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5.6 DRAINAGE DITCH #2 SAMPLING 
On August 4, 2003, SPI personnel collected a sample of water from the last (downstream) 
chamber of the settling basin in Drainage Ditch #2 by submerging the container in standing 
water.   The laboratory analytical results for this sample are presented in Table 1 under the 
appropriate heading (Drainage Ditch #2 Sample).  This sample was analyzed for chlorinated 
phenols, and no chlorinated phenols were detected. 

5.7 SOIL BORINGS NEAR MONITORING WELL MW-7 
To further characterize shallow subsurface conditions in the vicinity of monitoring well MW-7 
and at the former aboveground mix tank location, near the former dip tank, and to help scope 
the extent of additional source area excavation, MFG advanced three soil borings on August 29, 
2003.  Two borings were located south of monitoring well MW-7 (B-62 and B-63) and one 
boring (B-61) was located at the former aboveground mix tank location (Figure 4).   

Before drilling, a concrete saw was used to cut through the upper and lower layers of concrete 
that were encountered at each boring location.   The soil borings were advanced using a 
stainless steel hand auger. The soil encountered in the borings was described in the field for 
lithologic classification, color and moisture content in accordance with American Society of 
Testing and Materials Standard Practice for Description and Identification of Soils (Visual-
Manual Procedure) D 2488.  Indications of contamination, including observations regarding 
odor or staining, if any, were noted on the boring logs.  The boring logs are included in 
Appendix A.   

The upper layer of concrete was approximately four inches thick and the lower layer of 
concrete was approximately six inches thick.  The concrete layers were separated by 
approximately three inches of medium grained sand.  Underlying the second layer of concrete 
was thin layer of gravel (base rock) underlain by fine- to medium-grained sand.  This sand was 
observed to be water-saturated from approximately 1.5 feet bgs to the total boring depth of each 
boring (3.5 feet bgs). 

Concrete samples were collected and analyzed from the upper concrete layer (B-61-Concrete 
Upper and B-62-Concrete Upper), and from the lower concrete layer (B-61-Concrete Lower 
and B-62-Concrete Lower).  Concrete samples were broken out with a hammer and chisel and 
were placed directly into 4-ounce glass jars.    
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Two soil samples were collected from each boring at depths of approximately 1 foot (beneath 
the lower concrete) and 3 feet bgs.  The soil samples collected from approximately 1 foot bgs 
(B-61-1.2’, B-62-1’ and B-63-1’) were retrieved from the hand auger and placed directly into 
4-ounce glass jars.  The soil samples collected from 3 feet bgs (B-61-3’, B-62-3’ and B-63-3’) 
were collected by driving a stainless steel drive sampler fitted with a 6-inch brass liner into the 
subsurface using a slide hammer. 

The laboratory analytical results for the 10 samples (4 concrete and 6 soil samples) are 
presented in Table 1 under the appropriate heading (Soil Borings Near Monitoring Well MW-
7).  The concrete samples were analyzed for both chlorinated phenols and dioxins/furans.  The 
approximately 1-foot-bgs samples were analyzed for chlorinated phenols and dioxins/furans 
while the 3-foot-bgs samples only were analyzed for chlorinated phenols.    

In the samples from boring B-61 (closest to the green chain dip tank), the detected PCP 
concentrations are highest (15 mg/kg) in the upper concrete sample, 2.5 mg/kg in the 1.2-foot-
bgs sample, and not detect in the 3-foot-bgs sample.  The vertical distribution of dioxins/furans 
results for boring B-61 is similar, with 17,359 pg/g TEQ in the upper concrete sample and 
3,809 pg/g TEQ in the 1.2-foot-bgs soil sample (the 3-foot-bgs soil sample was not analyzed 
for dioxins/furans).   

PCP was not detected in the concrete samples from boring B-62.  PCP was not detected in the 
1-foot-bgs sample, but was detected in the 3-foot-bgs sample (21 mg/kg).   

PCP was not detected in the shallow soil sample from boring B-63 but was detected in the 3-
foot-bgs sample (17 mg/kg).  These results indicate that subsurface impact by wood surface 
protection chemicals is significantly lower outside the approximate footprint of the former dip 
tank.  These data are consistent with soil data collected previously from soil borings at the site 
(Environet, 2003). 

5.8 SECOND PHASE OF EXCAVATION – SEPTEMBER 2003 
On September 13 through 16, 2003, a second phase of excavation and confirmation sampling 
was performed to further remove impacted materials from the area directly underlying and to 
the west of (in the direction of the former drip basin) the former location of aboveground dip 
tank. 
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On September 13 through 16, 2003, Foss used hand tools and a mini-excavator to remove 
additional material under the observation of MFG.  As shown on Figure 6, the excavated area 
measured approximately 20 feet by 29 feet, extended across the entire width of the elevated 
concrete slab for the former green chain, and was approximately centered on the former dip 
tank location.  The excavation extended to a depth of approximately 4 feet below the adjacent 
grade to the north and south (note that 4 feet below adjacent grade is equivalent to 
approximately 5 feet below the top of the elevated concrete slab for the former green chain), 
except at the southeast corner, which was deepened to approximately 7 feet below the adjacent 
grade to create a dewatering sump (Figures 7 and 8).  Material removed from the excavation 
included sand fill, two layers of concrete, and materials associated with a rail spur located 
below the former green chain (rails, railroad ties, and base rock).  Approximately 80 percent of 
the material excavated was observed to be moderately stained greenish gray at the time of 
excavation, and moderate staining was observed in the final north, south and west excavation 
sidewalls and in the base of the excavation.  The total volume of soil and debris removed was 
approximately 130 cubic yards.   

Groundwater was encountered at a depth of approximately 2 feet below the adjacent grade to 
the north and south.  Approximately 1,750 gallons of groundwater were pumped from the 
excavation to facilitate the work. 

Excavated soil, concrete debris, railroad ties and steel rails, materials used to construct the 
work area containment, dedicated equipment (e.g., shovels and pumps), and personal protective 
equipment used during excavation activities were placed in Department of Transportation-
approved, 20-cubic yard, closing top bins that were closed, labeled and temporarily stored in a 
secure location at the site pending off-site disposal.  Groundwater removed from the excavation 
and decontamination wash water were pumped directly into plastic, 250-gallon, Department of 
Transportation-approved totes that were sealed, labeled and temporarily stored in a secure 
location at the site pending off-site disposal. 

Confirmation sampling from the excavation conducted by MFG on September 14, 15, and 16, 
2003 consisted of the following:  12 confirmation soil samples were collected from the 
sidewalls of the excavation; 5 confirmation soil samples were collected from the bottom of the 
excavation; 1 wood sample was collected from a buried railroad tie; and 1 grab water sample 
was collected from the excavation (on September 17, 2003 after allowing time for entrained 
sediment to settle; the collected sample was not visibly turbid).  The locations of the 
confirmation soil samples are shown on Figures 7, 8, and 9.  Confirmation soil samples were 
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collected in clean, 6-inch, brass liners inserted into a stainless steel drive sampler that was 
manually driven into the excavation sidewalls and bottom using a slide hammer.  After sample 
collection, the ends of each liner were covered with Teflon® sheets, capped with polyethylene 
lids, and then sealed with duct tape.   

The laboratory analytical results for these 19 samples (1 wood [railroad tie], 1 water, and 17 
soil samples) are presented in Table 1 under the appropriate heading (Second Phase of 
Excavation).  All of the samples were analyzed for chlorinated phenols, and a subset of samples 
was analyzed for dioxins/furans.  The results are described herein. 

• In the railroad tie sample, RR-Ties, PCP was detected at 260 mg/kg, and 
dioxins/furans at 10,677 pg/g TEQ.   

• In the grab water sample from the pit, PCP was detected at 33,000 ug/L.   

• For the 17 confirmation soil samples, PCP was detected in 11 of the 17 samples.  
Detected PCP concentrations for 9 of the samples ranged from 2.1 to 33 mg/kg.  
Detected concentrations in 2 soil samples in the northern portion of the excavation 
were above this range (S-6N-1.5 at 850 mg/kg and B-4-West at 640 mg/kg).  Nine 
samples analyzed for dioxins/furans.  The concentration distributions correlate well 
with the PCP results.  The dioxins/furans TEQ concentrations for 7 samples ranged 
from 173 to 4,560 pg/g.  The same 2 samples in the northern portion of the 
excavation that had high PCP concentrations also had high dioxins/furans TEQ 
concentrations (S-6N-1.5 at 11,503 pg/g TEQ and B-4-West at 17,549 pg/g TEQ). 

Based on these analytical results, it was decided to conduct further excavation in the northern 
portion of the area was necessary to remove material with the elevated concentrations of PCP. 

5.9 THIRD PHASE OF EXCAVATION – NOVEMBER 2003 
On November 6, 2003, the third and final phase of excavation and confirmation sampling was 
performed to further remove impacted materials from the northern portion of the second phase 
excavation.  Foss used hand tools and a mini-excavator to remove additional material the 
western portion of the excavation under the observation of Geomatrix.  The excavation was 
extended approximately 1-foot to the north to remove base rock and soil.  The northern half of 
the excavation was deepened by removing an additional 1.5-feet of soil.  The final excavation 
boundaries are presented on Figure 7, and final excavation profiles are presented on Figures 8 
and 9.  The total volume of additional material removed during the Third Phase of Excavation 
was approximately 9 cubic yards. 
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Prior to the third phase of excavation, approximately 3,250 gallons of water that had 
accumulated in the excavation were pumped out and contained in plastic, 250-gallon, 
Department of Transportation-approved totes that were sealed, labeled and temporarily stored 
in a secure location at the site pending off-site disposal.  Excavated soil was placed in a 
Department of Transportation-approved, 20-cubic yard, closing top bin that was closed, labeled 
and temporarily stored in a secure location at the site pending off-site disposal. 

Confirmation soil sampling from the excavation was conducted by Geomatrix on November 6, 
2003.  One excavation sidewall sample (S-30-1.5) was collected by driving a brass tube into an 
exposed fresh face of the excavation, and one excavation base sample (S-31-5.5) was collected 
from the bucket of the mini-excavator.   

The laboratory analytical results for these two soil samples are presented in Table 1 under the 
appropriate heading (third phase of excavation).  The samples were analyzed for chlorinated 
phenols.  No chlorinated phenols were detected in either sample.  Based on previous data 
showing a correlation between PCP and dioxins/furans results, the concentrations of 
dioxins/furans in these samples also is expected to be significantly reduced. 

5.10 BACKFILLING AND SITE RESTORATION 
Following completion of the removal activities, the excavation was backfilled by Foss and SPI 
personnel on November 6, 2003 using clean sand.  The backfilled sand was compacted using 
the bucket of the backhoe.  The surface of the excavation was temporarily left mounded and 
covered with plastic sheeting to direct rainwater away from the excavation.  The excavation 
will be paved with concrete during a suitable dry period.  All loose materials immediately 
surrounding the backfilled excavation were swept up, and placed in a Department of 
Transportation-approved, 20-cubic yard, closing top bin.   

On November 25, 2003, Asbury Environmental Services and SPI personnel pressure washed 
the area surrounding the excavation. This water was captured using a vacuum truck and later 
disposed. 

5.11 SUMMARY OF SOURCE AREA REMOVAL ACTIVITIES 
A summary of the results of the three phases of excavation and confirmation sampling are 
presented herein 
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• The final excavation dimensions are approximately 20 feet east to west and 30 feet 
north to south.  In the southern portion of the excavation, the depth of excavation 
was approximately 4 feet bgs.  In the northern portion of the excavation, the depth 
of excavation was approximately 5.5 feet bgs. 

• The estimated total volume of soil, woody material, and concrete debris removed is 
approximately 145 cubic yards.  The estimated total volume of water removed is 
approximately 4,550 gallons. 

• There are 16 final confirmation soil samples that represent current conditions.  PCP 
was detected in 8 of these 16 samples at concentrations ranging from 2.1 to 33 
mg/kg.  Dioxins/furans were analyzed in 6 of these 16 samples and were detected at 
concentrations ranging from 173 pg/g TEQ to 4,560 pg/g TEQ. 

6.0 WASTE MANAGEMENT 

6.1 WASTE PROFILING CHEMICAL ANALYSIS METHODS AND RESULTS 
Waste generated from site investigation activities and from the three phases of excavation was 
containerized as described herein.   

• Waste generated from site investigation activities included sand (soil), concrete, 
personal protective equipment, plastic sheeting and equipment washing 
(decontamination) water.  All waste generated from investigation activities was 
placed in steel, Department of Transportation-approved, 55-gallon drums.   

• Waste generated during the First Phase of Excavation (June 28, 2003) included 
woody material, sand and gravel (soil), personal protective equipment, plastic 
sheeting, carpet (used as a footpath by Foss) and water.  All of the waste from the 
June 28, 2003 excavation was placed in steel, Department of Transportation-
approved, 55-gallon drums.   

• Waste generated during the Second Phase of Excavation (September 13 through 16, 
2003) included sand (soil), concrete, personal protective equipment, plastic 
sheeting, carpet, timbers, steel rails, railroad ties, wood and water (water from the 
excavation and equipment washing water).  Solid material was placed into 20-cubic 
yard, closing top bins and the water generated was pumped into 250-gallon plastic 
totes.   

• Waste generated during the Third Phase of Excavation (November 6, 2003) 
included sand, personal protective equipment, plastic sheeting, carpet, and water 
(water from the excavation and equipment washing water).  Solid material was 
placed into a 20-cubic yard, closing top bin and the water generated was pumped 
into 250-gallon plastic totes.   
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• Waste water generated during the November 25, 2003 surface washing following 
completion of backfilling was captured by a vacuum truck. 

After the containers were filled, they were sealed and appropriately labeled.  The waste 
containers were stored in secure areas at the site pending characterization and off-site disposal.  
Drums were moved into the facility’s hazardous waste storage containment area.  Liquid waste 
totes and bins were placed in a bermed, secondary containment area established for the work.  
These storage areas were regularly inspected to assure the integrity of the containers and 
secondary containment. 

The following samples were collected for waste characterization and profiling purposes.  All 
sampling and sample handling activities were conducted in general accordance with MFG’s 
written Standard Operating Procedures.  The chain-of-custody records and laboratory reports 
for the waste characterization samples are presented in Appendix E.    

• Disposal of Woody Material – Woody material was characterized and profiled 
based on analysis of a wood sample collected during investigation of the pit under 
the southern catwalk of the former green chain (sample UCW-South Wood) and a 
composite sample collected on July 7, 2003 from the drummed woody material 
generated during the First Phase of Excavation.  To collect the composite samples, 
four drums containing woody material were randomly selected, opened and the top 
6 inches of soil removed from a randomly selected location in the drums.  A 
stainless steel spoon was then used to collect approximately equal sized samples 
from each drum and place them in a stainless steel bowl.  The resulting composite 
sample (Wood Composite) was thoroughly mixed using the stainless steel spoon 
and placed into a 4-ounce glass jar with a Teflon®-lined screw cap.  The composite 
wood sample collected from drums (“Wood Composite”) was submitted to Alpha 
Analytical for chemical analysis.  The composite wood sample was extracted using 
the Toxicity Characteristic Leaching Procedure (TCLP, EPA Method 1311) and 
analyzed for PCP by the Canadian Pulp Method.  PCP was detected in the extract at 
a concentration of 7.7 milligrams per liter (mg/L).  The total PCP concentration was 
above the Total Threshold Limit Concentration (TTLC; Title 22 of the California 
Code of Regulations) of 17 mg/kg, above which a waste is considered to be 
hazardous in California.  The TCLP extract concentration of 7.7 mg/L was below 
the TCLP limit of 100 mg/L for a federally hazardous waste under the Resource 
Conservation and Recovery Act (RCRA).  Based upon these results, waste 
containing woody material was profiled as non-RCRA hazardous waste solid 
(California waste code 352) and was immediately labeled accordingly. 

• Disposal of Soil and Concrete Debris - Sand and concrete debris from the Second 
Phase of Excavation was sampled on September 22, 2003.  One soil sample was 
collected from each of the nine 20-cubic yard bins that were generated.  To collect 
the samples, the top 6 to 12 inches of soil were removed from a randomly selected 
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sample location and a soil sample was placed in a 4-ounce glass jar with a Teflon®-
lined screw cap using a stainless steel spoon.  The nine samples collected from the 
bins were submitted for chemical analysis to Alpha.  The samples were composited 
by Alpha into one four-point composite sample and one five-point composite 
sample (“Composite A” and “Composite B,” respectively).  The composite samples 
were analyzed for total PCP using EPA Method 8040.  PCP was detected at 
concentrations of 95 and 120 mg/kg from samples Composite A and Composite B, 
respectively.  These concentrations exceed the TTLC.  The composite samples were 
not further analyzed using the TCLP procedure because the total PCP 
concentrations were less than 20 times the listed TCLP concentration for this 
compound (100 mg/L).  Based upon these results, this waste stream was profiled as 
non-RCRA hazardous waste solid (California waste code 611).  The sand from the 
Third Phase of Excavation was considered to be part of the same waste stream as 
the soil from the Second Phase of Excavation and was not further characterized. 

• Disposal of Water - The liquid waste stream generated during characterization 
sampling and excavation activities was profiled based on the analytical results for a 
water sample collected during investigation of the pit located under the southern 
catwalk (sample UCW-South-Water).  PCP was detected at a concentration of 
11,000 µg/L in this sample; 2,3,4,6-tetrachlorophenol was detected at 1,100 µg/L;  
and 2,3,4,5-tetrachlorophenol was detected at 69 µg/L.  The detected PCP 
concentration in the waste water was above the Soluble Threshold Limit 
Concentration (STLC) of 1.7 mg/L listed in Title 22 of the California Code of 
Regulations to define a hazardous waste in California but below the TCLP 
concentration of 100 mg/L.  Based on these results, the liquid waste stream was 
profiled as non-RCRA hazardous waste liquid (California waste code 343). The 
water from the Third Phase of Excavation was considered to be part of this same 
waste stream and was not further characterized.  Water generated during the surface 
cleaning on November 25, 2003 was profiled as non-hazardous Class II water based 
on a sample collected by SPI personnel and submitted to Asbury Environmental.  

• Disposal of Personal Protective Equipment and Tools - Debris, personal protective 
equipment, and equipment and materials used to perform removal and construct 
work area containments were not sampled.  These materials were profiled as non-
RCRA hazardous waste solid based on the analytical results for the other waste 
streams. 

6.2 WASTE DISPOSAL 
After profiling and approval at the designated disposal facilities, the solid investigation- and 
remediation-derived wastes are being removed from the site by Asbury Environmental Services 
(EPA ID No. CAD028277036) for disposal at the US Ecology facility in Beatty, Nevada (EPA 
ID No. NVT330010000) and the Chemical Waste Management facility in Kettleman City, 
California (EPA ID No. CAT000646117).  The liquid investigation- and remediation-derived 
wastes are being transported by Asbury for disposal at the DeMenno Kerdoon facility in 
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Compton, California (EPA ID No. CAT080013352).  The surface washing water generated on 
November 25, 2003 was transported by Asbury as Class II water to and the Chemical Waste 
Management Altamont Hills facility in Altamont, California.  Investigation- and remediation-
derived wastes were removed from the site in beginning in September 2003 and are continuing.  
Currently available, completed Uniform Hazardous Waste Manifests or bills of lading for the 
waste shipments are included in Appendix E. 
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TABLE 1
SUMMARY OF CHEMICAL ANALYSIS

RESULTS FOR SAMPLES COLLECTED DURING IRM ACTIVITIES
Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Sample ID
Date

Sampled

Depth
(feet)
bgs Matrix 2,4,6-TCP 2,3,5,6-TCP 2,3,4,6-TCP 2,3,4,5-TCP PCP

Total Dioxins/Furans
TEQ 1

units for soil, sediment, concrete samples 2 mg/kg mg/kg mg/kg mg/kg mg/kg pg/g
units for water samples (µg/l) (µg/l) (µg/l) (µg/l) (µg/l) (no water samples)

STORM WATER AND STORM WATER SOLIDS SAMPLES 
S-Near B-14 Water 01-May-03 -- Storm water <1.0 <1.0 <1.0 <1.0 <1.0 na
S-Near B-14 Sediment 01-May-03 -- Solids <1.0 <1.0 <1.0 <1.0 <1.0 na
S-Near B-33 Water 01-May-03 -- Storm water <1.0 <1.0 <1.0 <1.0 <1.0 na
S-Near B-33 Sediment 01-May-03 -- Solids <1.0 <1.0 <1.0 <1.0 <1.0 na
S-Near B-36 Water 01-May-03 -- Storm water <1.0 <1.0 <1.0 <1.0 2.1 na
S-Near B-36 Sediment 01-May-03 -- Solids <1.0 <1.0 <1.0 <1.0 <1.0 na
S-Near MW-7 Water 01-May-03 -- Storm water <1.0 <1.0 8.1 2.6 28 na
S-Near MW-7 Sediment 01-May-03 -- Solids <1.0 <1.0 <1.0 <1.0 <1.0 na
S-Near MW-8 Water 01-May-03 -- Storm water <1.0 <1.0 <1.0 <1.0 <1.0 na
S-Near MW-8 Sediment 01-May-03 -- Solids <1.0 <1.0 <1.0 <1.0 <1.0 na
SS-Near B-37 Water 01-May-03 -- Storm water 2.0 <1.0 7,900 110 33,000 na
SS-Near B-37 Sediment 01-May-03 -- Solids <1.0 <1.0 11 1.3 94 na

UCW-South-Water 05-May-03 -- Pit Water <1.0 < 8.5 1,100 69 11,000 na
UCW-South Sand 06-May-03 (0.5) 3 Soil <1.0 <1.0 <1.0 <1.0 1.4 4,910
UCW-South Wood 06-May-03 (0.5) 3 Wood <1.0 <25 1400 <25 4600 1,940,000

C-1 19-Jun-03 -- Concrete -- -- -- -- -- 3,050
C-2 19-Jun-03 -- Concrete -- -- -- -- -- 52,900
S-1-1' 19-Jun-03 0.0 Soil <1.0 <1.0 <1.0 <1.0 <1.0 1,410
S-2-1' 19-Jun-03 0.0 Soil <1.0 <1.0 <1.0 <1.0 <1.0 720

Pit Bottom 09-Jul-03 1.3 Soil <1.0 <1.0 100 1.7 380 10,700
Pit Under 2nd Slab 09-Jul-03 1.3 Soil <1.0 <1.0 <1.0 <1.0 2.3 2,570

4" Under 2nd Slab 17-Jul-03 1.3 Soil <1.0 <1.0 <1.0 <1.0 <1.0 3,020

#2 04-Aug-03 -- Surface water na <1.0 <1.0 <1.0 <0.3 na

SAMPLES FROM THE SHALLOW PIT BENEATH THE SOUTH CATWALK 

CONCRETE AND UPPER FILL MATERIAL SAMPLES

FIRST PHASE OF EXCAVATION—CONFIRMATION SOIL SAMPLES

LOWER FILL MATERIAL SAMPLE

DRAINAGE DITCH #2 SAMPLE
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TABLE 1
SUMMARY OF CHEMICAL ANALYSIS

RESULTS FOR SAMPLES COLLECTED DURING IRM ACTIVITIES
Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Sample ID
Date

Sampled

Depth
(feet)
bgs Matrix 2,4,6-TCP 2,3,5,6-TCP 2,3,4,6-TCP 2,3,4,5-TCP PCP

Total Dioxins/Furans
TEQ 1

units for soil, sediment, concrete samples 2 mg/kg mg/kg mg/kg mg/kg mg/kg pg/g
units for water samples (µg/l) (µg/l) (µg/l) (µg/l) (µg/l) (no water samples)

B-61-Concrete Upper 29-Aug-03 0 to 0.3 Concrete <1.0 <1.0 12 <1.0 15 17,400
B-61-Concrete Lower 29-Aug-03 0.6 to 1.1 Concrete <1.0 <1.0 <1.0 <1.0 1.2 11,800
B-61-1.2' 29-Aug-03 1.2 Soil <1.0 <1.0 <1.0 <1.0 2.5 3,820
B-61-3' 29-Aug-03 3.0 Soil <1.0 <1.0 <1.0 <1.0 <1.0 na
B-62-Concrete Upper 29-Aug-03 0 to 0.3 Concrete <1.0 <1.0 <1.0 <1.0 <1.0 112
B-62-Concrete Lower 29-Aug-03 0.4 to 0.9 Concrete <1.0 <1.0 <1.0 <1.0 <1.0 4,940
B-62-1' 29-Aug-03 1.0 Soil <1.0 <1.0 <1.0 <1.0 <1.0 589
B-62-3' 29-Aug-03 3.0 Soil <1.0 <1.0 <1.0 <1.0 21 na
B-63-1' 29-Aug-03 1.0 Soil <1.0 <1.0 <1.0 <1.0 <1.0 231
B-63-3' 29-Aug-03 3.0 Soil <1.0 <1.0 <1.0 <1.0 17 na

RR-Ties 16-Sep-03 1.5 Wood <2.5 <2.5 170 3.1 260 10,700

Pit Water 17-Sep-03 -- Pit Water 19 <1.0 18,000 52 35,000 na

S-1E-2.5' 14-Sep-03 2.5 Soil <1.0 <1.0 <1.0 <1.0 2.1 284
S-2E-2.5' 14-Sep-03 2.5 Soil <1.0 <1.0 18 <1.0 32 na
S-3S-2.5' 14-Sep-03 2.5 Soil <1.0 <1.0 4.6 <1.0 33 na
S-4N-2.5' 14-Sep-03 2.5 Soil <1.0 <1.0 <1.0 <1.0 <1.0 na
S-5N-2.5' 15-Sep-03 2.5 Soil <1.0 <1.0 1.1 <1.0 3.2 98.8
S-6N-1.5' 16-Sep-03 1.5 Soil <1.0 <1.0 560 1.7 850 11,500
S-7E-3' 16-Sep-03 3.0 Soil <1.0 <1.0 <1.0 <1.0 <1.0 4,560
S-8W-1.5' 16-Sep-03 1.5 Soil <1.0 <1.0 6.5 <1.0 19 na
S-9W-2.5' 16-Sep-03 2.5 Soil <1.0 <1.0 1.6 <1.0 3.2 238
S-10S-0.5' 16-Sep-03 0.5 Soil <1.0 <1.0 <1.0 <1.0 <1.0 na
S-11S-2.5' 16-Sep-03 2.5 Soil <1.0 <1.0 3.1 <1.0 9.2 650
S-12S-2.5' 16-Sep-03 2.5 Soil <1.0 <1.0 4.5 <1.0 7.1 1,150

Excavation Sidewall Soil Samples

SECOND PHASE OF EXCAVATION—WOOD, WATER, AND CONFIRMATION SOIL SAMPLES

SOIL BORINGS NEAR MONITORING WELL MW-7

Excavation Water Sample

Sample of Buried Railroad
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TABLE 1
SUMMARY OF CHEMICAL ANALYSIS

RESULTS FOR SAMPLES COLLECTED DURING IRM ACTIVITIES
Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Sample ID
Date

Sampled

Depth
(feet)
bgs Matrix 2,4,6-TCP 2,3,5,6-TCP 2,3,4,6-TCP 2,3,4,5-TCP PCP

Total Dioxins/Furans
TEQ 1

units for soil, sediment, concrete samples 2 mg/kg mg/kg mg/kg mg/kg mg/kg pg/g
units for water samples (µg/l) (µg/l) (µg/l) (µg/l) (µg/l) (no water samples)

B-1-South 14-Sep-03 6.5 Soil <1.0 <1.0 <1.0 <1.0 <1.0 173
B-2-East 14-Sep-03 4.0 Soil <1.0 <1.0 <1.0 <1.0 <1.0 na
B-3-East 14-Sep-03 4.0 Soil <1.0 <1.0 <1.0 <1.0 <1.0 na
B-4-West 15-Sep-03 4.0 Soil <1.0 <1.0 170 <1.0 640 17,600
B-5-West 16-Sep-03 4.0 Soil <1.0 <1.0 2.2 <1.0 4.9 na

S-30-1.5' 06-Nov-03 1.5 Soil <1.0 <1.0 <1.0 <1.0 <1.0 na

S-31-5.5' 06-Nov-03 5.5 Soil <1.0 <1.0 <1.0 <1.0 <1.0 na

Excavation Base Soil Samples

Excavation Base Soil Samples

Excavation Sidewall Soil Samples
THIRD PHASE OF EXCAVATION—CONFIRMATION SOIL SAMPLES
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TABLE 1 
SUMMARY OF CHEMICAL ANALYSIS 

RESULTS FOR SAMPLES COLLECTED DURING IRM ACTIVITIES 
Sierra Pacific Industries 
Arcata Division Sawmill 

Arcata, California 
 
 
Abbreviations 
 
Shading = indicates that the material represented by the sample was removed. 
na = not analyzed 
-- = not measured 
< = Target analyte was not detected at or above the laboratory reporting limit shown. 
bgs = Below ground surface measured from the surrounding grade in the former green chain area; not from the top 

of the elevated concrete slab. 
mg/kg = milligrams per kilogram (parts per million) 
µg/l = micrograms per liter (parts per billion) 
pg/g = picograms per gram (parts per trillion) 
PCP = pentachlorophenol 
TCDD = tetrachlorodibenzo-p-dioxin 
2,3,4,5-TCP = 2,3,4,5-tetrachlorophenol 
2,3,4,6-TCP = 2,3,4,6-tetrachlorophenol 
2,3,5,6-TCP = 2,3,5,6-tetrachlorophenol 
2,4,6-TCP = 2,4,6-tetrachlorophenol 
TEQ = toxic equivalency 
 
 
Notes: 
 
1. The Total Dioxins/Furans Toxic Equivalency (TEQ) is calculated by multiplying the individual congener 

concentration by the corresponding World Health Organization (1998) Toxic Equivalency Factor (TEF).  
The TEQs listed in this table were calculated by Frontier Analytical Laboratory and are listed on the 
individual laboratory analytical report pages in Appendix A. 

3. Alpha Analytical reported the chlorinated phenol data for solids samples in wet-weight format.  Frontier 
Analytical reported the dioxins/furans data for solids samples in dry-weight format.  

2. Samples collected beneath the elevated concrete pad of the former green chain, but approximately 0.5 feet 
above the surrounding grade.  
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NOTE:
Site plan modified from Plate 2B in Results of the Remedial Investigation for Sierra Pacific Industries -
Arcata Division Sawmills, Arcata, California, dated January 30, 2003, prepared by EnviroNet.
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APPENDIX A 
Humboldt County  

Boring Permit and Boring Logs 

















APPENDIX B 
California Coastal Commission 

Emergency Permit 









APPENDIX C 
Health and Safety Summary 



 

APPENDIX C 

HEALTH AND SAFETY SUMMARY 
Sierra Pacific Industries Arcata Division Sawmill 

Arcata, California 

GENERAL SAFETY PROCEDURES  
Sampling and observation fieldwork was performed by MFG, Inc. (MFG), personnel in 
accordance with MFG’s project-specific Health and Safety Plan or by Geomatrix 
personnel in accordance with the Geomatrix project health and safety plan.  Foss 
Environmental adopted MFG’s Health and Safety Plan, together with its own task-
specific safe work practices, for its excavation activities.  An MFG-designated Health and 
Safety Officer was present on site for the duration of work activities except for the Third 
Phase of Excavation (November 6, 2003) when a Geomatrix-designated Health and 
Safety Office was present on site.  During excavation activities, MFG or Geomatrix 
observed the work for conformance with the applicable Health and Safety Plan, 
conducted project orientation briefings and daily health and safety meetings, and 
performed air monitoring.  Further information on air monitoring is presented herein.   

AIR MONITORING  
During excavation work on June 28 and September 13 through 15, 2003, MFG collected 
downwind and ambient air samples to help assess potential emissions of dioxins and 
furans during the work.  In addition, MFG conducted real-time dust monitoring and 
observed the work for visible dust emissions throughout the excavation activities to help 
assess potential emissions and verify the effectiveness of dust control.  During sampling 
and monitoring, MFG measured wind direction and speed using a windsock, compass and 
hand-held anemometer, and recorded observations regarding general atmospheric 
conditions.   

During the work in June, the predominant wind direction was from the northwest at speed 
ranging from 0 to 8 mph.  Atmospheric conditions varied from clear to overcast.  No 
visible dust emissions were observed.  During the work in September, the predominant 
wind direction was from the north-northwest at speed ranging from 0 to 9 mph.  
Atmospheric conditions varied from clear to overcast.  No visible dust emissions were 
observed.  Ambient air samples were collected at sampling stations set up approximately 
70 feet northwest (upwind) and approximately 70 feet southeast of the excavation.  The 
ambient air samples were collected on poly-urethane foam samplers using a Tisch TE-
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1000 high-volume air sampling station with the sample intakes were set approximately 
4.3 feet above ground level.  Pertinent data, including air flow meter readings, on/off 
times and atmospheric conditions were recorded on field sampling records.   

At the completion of sampling, the poly-urethane foam samplers were sealed, labeled and 
immediately placed in an ice-cooled, insulated chest for transport to the laboratory.  
Chain-of-custody records were completed for the samples and accompanied the samples 
until receipt by the laboratory.  The ambient air samples were submitted for chemical 
analysis to Frontier Analytical Laboratory of El Dorado Hills, California to be analyzed 
for tetra- through octa-chlorinated dibenzo-dioxins and furans (dioxins and furans) using 
EPA Method T-09.  Copies of the laboratory reports and chain-of-custody records are 
included in this Appendix.  The toxicity equivalent quotient (TEQ) concentrations of 
dioxins and furans detected in the samples are summarized in Table D-1. 

The results summarized above indicate that very low concentrations of dioxins and furans 
were detected in both the upwind and downwind air samples.  Downwind concentrations 
were higher than upwind concentrations; however, all detected concentrations were well 
below (by one or more orders of magnitude) concentrations generally considered 
acceptable for site workers (1x10-8 TEQ mg/ms).  The work area was located 
approximately 400 feet upwind of the site boundary resulting in additional downwind 
dispersion. 

Real-time dust monitoring was performed in the field using a Thermo Electron 
Corporation 1000An Personal DataRamTM.  The DataRam was calibrated by zeroing the 
unit with particle free air.  The PDR was set such that the instrument would read air 
particulates in mg/m3.  Air dust monitoring was performed throughout the excavation 
activities from several locations in the immediate proximity upwind and downwind of the 
excavation activity.  All dust concentrations detected were well below project-specific 
action levels established for the work in the Health and Safety Plan.  In general, upwind 
and downwind dust concentrations were indistinguishable using at the 95 percent 
confidence level when data were analyzed using a Student’s T-Test.  

Based on review of the available data at the time of the Third Phase of Excavation 
(November 6, 2003) and wet conditions, only visual air monitoring for dust was deemed 
to be necessary.  No visible dust was observed during fieldwork on November 6, 2003. 



TABLE C-1

TOXICITY EQUIVALENT QUOTIENT CONCENTRATIONS OF 
DIOXINS AND FURANS DETECTED IN AIR SAMPLES

Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

(ms) mg/ms

MFG/SPIUW 
Foam/Filter 6/28/2003 Upwind 0.00928 87.4 1.06x10-13

MFG/SPI-DW 
Foam/Filter 6/28/2003 Downwind 8.82 95.5 9.23x10-11

Table hUW-2 9/13/03 through 
9/15/2003 Upwind 8.4-4 438 9.13x10-11

DW-2 9/13/03 through 
9/15/03 Downwind 768 420 1.83x10-9

Abbreviations

TEQ mg/ms = toxic equivalency Mg/ms - milligrams per cubic meter 
mg/kg = milligrams per kilogram
pg/sample = picograms per sample
TEQ = toxic equivalency

Air Sample 
Volume

Air 
Concentration 

TEQ Sample ID Sample Date 
Sample 

Location
TEQ 

pg/sample

I:\Doc_Safe\9000s\9329\11-Task\IRM_AppC_Table.xls

















APPENDIX D 
Laboratory Analytical Reports and 

Chain-of-Custody Record 

D-1 Storm Water and Storm Water Solids 
Samples 

D-2 Samples from Shallow Pit Beneath the 
South Catwalk 

D-3 Concrete and Upper Fill Material 
Samples 

D-4 First Phase of Excavation Samples 
D-5 Lower Fill Material Samples 
D-6 Drainage Ditch #2 Sample 
D-7 Soil Borings Near Monitoring Well MW-7 
D-8 Second Phase of Excavation Samples 
D-9 Third Phase of Excavation Samples 
D-2 Air and Dust Monitoring Data 

















































































































































































































































































































































































































































































APPENDIX E 
Waste Disposal Documentation 
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