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1.0 INTRODUCTION 

 

 

MFG, Inc. has prepared this report on behalf of Sierra Pacific Industries (SPI) to document soil 

sampling activities in the former teepee burner area at SPI’s Arcata Division Sawmill.  This work was 

performed to satisfy the requirements of paragraph 18 of the Consent Decree between Ecological Rights 

Foundation and Sierra Pacific Industries, Inc. et al (case number C-01-0520-MEJ).  The Arcata Division 

Sawmill is located at 2593 New Navy Base Road in Arcata, California (hereinafter “the Site”).  The Site 

location is shown in Figure 1.  A Site plan showing the former location of the teepee burner at the Arcata 

Division Sawmill is presented in Figure 2.  An enlargement of the former teepee burner area showing the 

soil sampling locations is presented in Figure 3. 

 

This work was performed in accordance with the scope of work presented in MFG’s Teepee 

Burner Investigation letter to SPI, dated March 28, 2003.  Investigation activities consisted of collecting 

and chemically analyzing soil samples from five locations below the former teepee burner.  This report 

summarizes the methods and results of the soil sampling and chemical analyses. 

 

This report is organized as described below.  Background information is provided in Section 2.0.  

The geology and hydrogeology of the Site is discussed in Section 3.0.  The soil sampling and analysis 

methods and results are described in Section 4.0.  Disposal of investigation-derived waste is discussed in 

Section 5.0, and references cited in this report are listed in Section 6.0. 
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2.0 BACKGROUND 

 

 

2.1 Site Description 

 

The Site is located on the Samoa Peninsula in Arcata, Humboldt County, California (Figure 1).  A 

Site plan showing features of the Arcata Division Sawmill is included in Figure 2.  The Site features in the 

area of the former teepee burner are included in Figure 3. 

 

The Site was originally undeveloped land, consisting of sand dunes and mud flats, until 

approximately 1950 when SPI converted the land into a lumber mill.  During conversion, SPI filled in 

portions of the Site.  SPI began operations at this facility before the area was completely filled in.  The mill 

has been active from 1950 to present day. 

 

 

2.2 Former Teepee Burner 

 

 The former teepee burner area is located in the southeastern portion of the property, adjacent to the 

lunchroom and the wood chipper (Figure 2).  The former teepee burner was used to burn the wood waste 

materials generated at the sawmill.  Waste materials included sawdust, bark and other wood materials.  A 

conveyor system was used to continuously feed wood material into the burner. 

 

MFG interviewed various SPI employees knowledgeable about the Site history to estimate the 

location and size of the former teepee burner.  Based on the recollections of the interviewed employees as 

well as the review of several undated oblique aerial photographs, the center of the former teepee burner 

was estimated to be immediately south of the chipper and its diameter was estimated to be approximately 

90 feet (Figure 3). 
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3.0 SITE GEOLOGY AND HYDROGEOLOGY 

 

 

The subsurface lithology and hydrogeology at the Site was previously investigated and described 

by Environet Consulting (Environet, 2003).  The subsurface lithology consists primarily of fine- to 

medium-grained sand of apparent sand dune origin to a depth of approximately 22 feet below ground level 

(bgl), the maximum depth explored during previous drilling activities at the Site.  The sand is sporadically 

interbedded with thin lenses of “Bay Mud,” consisting of a mixture of sand and silt (Environet, 2003). 

 

In the eastern portion of the Site, groundwater has been measured in existing monitoring wells at 

depths ranging from approximately 1 to 5 feet bgl.  The groundwater flow direction is generally to the east, 

toward the Mad River Slough (Figure 2) (Environet, 2003). 
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4.0 SOIL SAMPLING METHODS AND RESULTS 

 

 

4.1 Field Methods 

 

4.1.1 Soil Borings 

 

Prior to soil boring activities, MFG obtained a boring permit from the Humboldt County Division 

of Environmental Health (HCDEH) (Appendix A).  Underground Service Alert (USA) was contacted to 

mark the area for underground utilities and SPI personnel reviewed facility drawings for the presence of 

underground utilities in the vicinity of the former teepee burner. 

 

On April 3, 2003, the concrete was cored using a rotary drill at five boring locations (TP-1, TP-2, 

TP-3, TP-4 and TP-5).  The locations of the borings are shown in Figure 3.  The concrete was removed and 

a hand auger was used to collect soil samples from each boring; however, refusal was encountered at 

depths ranging from approximately 0.7 to 1.0 foot below ground level (bgl) in borings TP-2 (1.0 feet bgl), 

TP-3 (1.0 feet bgl), TP-4 (0.8 feet bgl) and TP-5 (0.7 feet bgl).  Refusal was not encountered in boring TP-

1, which was hand augered to a depth of 2.5 feet bgl.  Soil samples were collected from the five borings as 

described in Section 4.1.2.  Each boring was subsequently backfilled with neat cement on April 3, 2002 

after completion of the soil sampling activities. 

 

On April 7, 2003, the five boring locations were re-cored using a rotary drill.  The neat cement 

was subsequently removed and a direct-push drilling rig was used to attempt to advance the soil borings 

below the depths of previous hand auger refusal.  Drilling services were provided by Fisch Environmental 

Exploration Services of Spring Valley, California.  Fisch encountered refusal in borings TP-4 and TP-5 at 

approximately the same depths as the hand auger on April 3, 2003.  Therefore, the boring activities on 

April 7, 2003 were terminated and drilling was rescheduled for April 16, 2003 using a direct push drill rig 

with a more powerful hydraulic hammer.  Borings TP-4 and TP-5 and the re-cored locations for borings 

TP-1, TP-2 and TP-3 were backfilled with neat cement following drilling activities on April 7, 2003. 

 

 On April 16, 2003, Fisch successfully penetrated the subsurface at offset locations for borings TP-

2, TP-3, TP-4 and TP-5 using a direct push drill rig.  These four borings drilled on April 16, 2003 were 

located approximately 6 to 18 inches from the original borings attempted on April 3 and April 7, 2003.  
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The borings were drilled to depths ranging from approximately 4.0 to 4.4 feet bgl.  Boring TP-1A, located 

approximately 24 inches northeast of boring TP-1, was also drilled on April 16, 2003 to a depth of 4.0 feet 

bgl.  Each boring was backfilled with neat cement following drilling activities on April 16, 2003. 

 

 Soil cuttings and equipment wash water generated during the boring and sampling activities were 

placed in separate steel, Department of Transportation (DOT)-approved, 55-gallon drums that were sealed, 

labeled and temporarily stored at the Site pending disposal (Section 5.0). 

 

 

4.1.2 Soil Sampling 

 

On April 3, 2003, four soil samples were collected from boring TP-1, two from the depth of 

approximately 0.75 to 1.25 feet below ground level (bgl) (samples TP-1A and TP-1A2) and two from the 

depth interval of approximately 2.0 to 2.5 feet bgl (samples TP-1B and TP-1B2).  In addition, one soil 

sample was collected from the bottom of each of borings TP-2, TP-3, TP-4 and TP-5 from the depth 

interval of approximately 0.5 to 1.0 feet bgl.  The depth intervals for the soil samples are included in 

Tables 1 and 2. 

 

On April 16, 2003, two soil samples were collected from boring TP-1A and two soil samples were 

collected from each of the four offset borings TP-2, TP-3, TP-4 and TP-5.  The soil samples from boring 

TP-1A were collected from the depth intervals of 1.5 to 2.5 and 2.5 to 3.5 feet bgl, which equated to 0.0 to 

1.0 and 1.0 to 2.0 feet below what appeared in other borings to be a baked clay layer suspected of being the 

former base of the teepee burner (Section 4.2).  The baked clay layer was not encountered in boring TP-

1A.  Each soil sample collected from boring TP-1A was composited in a stainless steel bowl and split in 

the field to produce two soil subsamples for chemical analysis (samples TP-1A (0-1.0)A/TP-1A (0-1.0)B 

and TP-1A (1-2.0)A/TP-1A(1-2.0)B).  The depth intervals for the soil samples from boring TP-1A are 

included in Tables 1 and 2.  The soil samples from borings TP-2, TP-3 and TP-4 were collected from the 

depth intervals of approximately 0.0 to 0.5 and 2.0 to 2.5 feet below the apparent baked clay layer.  The 

soil samples from boring TP-5 were collected from the depth intervals of approximately 1.5 to 2.0 and 3.5 

to 4.0 feet bgl, which equated to 0.0 to 0.5 and 2.0 to 2.5 feet below the apparent baked clay layer 

encountered in other borings, but not encountered in boring TP-5 (Section 4.2).  The depth intervals for the 

soil samples from these borings are included in Table 1.  A sample of the baked clay layer was collected 

from boring TP-4 at a depth of approximately 1.25 feet bgl for chemical analysis (sample TP-4 CHIP). 
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Soil from each sample interval for chemical analysis was collected on April 3, 2003 using a slide 

hammer drive sampler with a stainless steel liner insert.  At borings TP-2, TP-3, TP-4 and TP-5, the soil 

from each drive sampler interval was collected in a stainless steel liner with the aid of a stainless steel 

trowel because sample recovery with the drive sampler was less than six inches.  Each stainless steel liner 

was covered with Teflon
®
 sheets, capped with polyethylene lids and sealed with duct tape.  The sample 

containers were labeled and immediately placed in an ice-cooled, insulated chest for transport to the 

laboratory.  Chain-of-custody records were completed for the samples on the day of collection and 

accompanied the samples until receipt by the laboratory. 

 

On April 16, 2003, the borings were continuously cored using a direct-push drilling rig that 

advanced 2.0-inch outer diameter drive casing.  The soil was collected in 1.0-inch outer diameter, 3-foot 

long butyrate liners fitted within the drive casing.  Each butyrate liner was cut open in the field and the soil 

inspected for evidence of impact, if any.  At boring TP-1A, the soil from each sample interval selected for 

chemical analysis was transferred from the butyrate liner directly into a stainless steel bowl.  The selected 

soil from each sample interval was composited in the field and split to produce two subsamples.  The two 

subsamples were then placed into separate wide-mouth glass jars with Teflon
®
-lined caps using a stainless 

steel trowel.  At borings TP-2, TP-3, TP-4 and TP-5, the soil from each sample interval selected for 

chemical analysis was transferred from the butyrate liners directly into wide-mouth glass jars with Teflon
®
-

lined caps using a stainless steel trowel.  The sample containers were labeled and immediately placed in an 

ice-cooled, insulated chest for transport to the laboratory.  Chain-of-custody records were completed for the 

samples on the day of collection and accompanied the samples until receipt by the laboratory. 

 

The soil was described in the field for lithologic classification, color and moisture content in 

accordance with the American Society of Testing and Materials (ASTM) 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 a boring log for each location.  The boring 

logs are included as Appendix B.  The site stratigraphy and field observations are discussed in Section 4.2. 

 

Non-disposable sampling equipment was decontaminated before and after use at each sampling 

location by washing in a solution of Liquinox
®
 detergent and water and triple rinsing with distilled water.  

The wash water was placed into the 55-gallon drum containing wash water from drilling activities as 

described in Section 4.1.1. 
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4.2 Stratigraphy and Field Observations  

 

The materials encountered beneath the concrete surface during the soil boring activities consisted 

of medium-grained sand above the suspected base of the former teepee burner.  The suspected base of the 

former teepee burner consisted of reddish grey material that appeared to be baked clay with gravel.  This 

material was first encountered at depths ranging from approximately 0.7 to 1.0 foot bgl in borings TP-2, 

TP-3 and TP-4.  The thickness of the apparent baked clay and gravel layer ranged from approximately 0.8 

to 1.0 foot.  The apparent baked clay and gravel layer was not encountered in borings TP-1, TP-1A and 

TP-5.  The apparent baked clay and gravel layer was underlain by medium-grained sand to a depth of 

approximately 4.4 feet bgl, the maximum depth explored during boring activities.  Saturated soil was 

encountered immediately below the baked clay and gravel layer. 

 

 

4.3 Chemical Analysis Methods and Results 

 

The soil samples were submitted for chemical analysis to Alpha Analytical Laboratories Inc. of 

Ukiah, California, a laboratory certified by the California Department of Health Services. 

 

All of the samples collected from borings TP-1, TP-1A, TP-2, TP-3, TP-4 and TP-5 were analyzed 

for chlorinated phenols using the Canadian Pulp Method. 

 

At MFG’s request, Alpha Analytical Laboratories Inc. sent one of the soil samples from boring 

TP-1 (sample TP-1A2) and two of the split soil samples from boring TP-1A (samples TP-1A(0-1.0)B and 

TP-1A (1-2.0)B) to Frontier Analytical Laboratory in El Dorado Hills, California, a laboratory certified by 

the California Department of Health Services.  These samples were analyzed for dioxins and furans using 

EPA Method 1613.  The soil sample collected on April 3, 2003 from boring TP-1 from the depth interval 

of 2.0 to 2.5 feet bgl (sample TP-1B2) was not analyzed for dioxins and furans because one of the samples 

collected from adjacent boring TP-1A on April 16, 2003 is from the depth interval of 1.5 to 2.5 feet bgl.  

The sample from boring TP-1A is representative of the intended sample interval. 

 

The chemical analysis results are summarized in Tables 1 and 2.  Copies of the laboratory reports 

and chain-of-custody records are included in Appendix C. 
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Chlorinated phenols were not detected in any of the soil samples at or above the laboratory 

reporting limit of 1.0 milligram per kilogram (mg/kg) (Table 1). 

 

Dioxins and furans were detected in the three soil samples analyzed from borings TP-1 and TP-

1A, which were located approximately in the center of the former teepee burner.  Concentrations of dioxins 

ranged from 1.25 to 6,670 picograms per gram (pg/g).  Concentrations of furans ranged from non-detect to 

198 pg/g.  The total toxicity equivalency (TEQ) of the three samples ranged from 21.2 to 306 pg/g  

(Table 2). 
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5.0 DISPOSAL OF INVESTIGATION-DERIVED WASTE 

 

 

Soil cuttings and equipment wash water were placed in steel, 55-gallon drums and are stored 

temporarily at the Site (Section 4.1).  The investigation-derived waste will be disposed of in accordance 

with applicable regulations. 
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TABLES



BORING TOTAL   SAMPLE    SAMPLE  DEPTH CHLORINATED 
SAMPLE BORING DEPTH DEPTH (feet below apparent   SAMPLE  PHENOLS

ID ID (feet bgl) (feet bgl) baked clay layer)1 DATE2 LITHOLOGY (mg/kg)
Reporting Limit: 1.0

TP-1A TP-1 2.5 0.75-1.25 -- 03-Apr-03 SAND ND
TP-1B 2.0-2.5 0.5-1.0 03-Apr-03 SAND ND

TP-1A(0-1.0)A3 TP-1A 4.0 1.5-2.5 0.0-1.0 16-Apr-03 SAND ND
TP-1A(1-2.0)A3 2.5-3.5 1.0-2.0 16-Apr-03 SAND ND

TP-2A TP-2 4.2 0.5-1.0 -- 03-Apr-03 SAND ND
TP-2(0-0.5) 1.7-2.2 0.0-0.5 16-Apr-03 SAND ND

TP-2(2.0-2.5) 3.7-4.2 2.0-2.5 16-Apr-03 SAND ND

TP-3A TP-3 4.4 0.5-1.0 -- 03-Apr-03 SAND ND
TP-3(0-0.5) 1.9-2.4 0.0-0.5 16-Apr-03 SAND ND

TP-3(2.0-2.5) 3.9-4.4 2.0-2.5 16-Apr-03 SAND ND

TP-4A TP-4 4.0 0.6-0.8 -- 03-Apr-03 SAND ND
TP-4 CHIP4 1.25 -- 16-Apr-03 CLAY 3 ND
TP-4(0-0.5) 1.5-2.0 0.0-0.5 16-Apr-03 SAND ND

TP-4(2.0-2.5) 3.5-4.0 2.0-2.5 16-Apr-03 SAND ND

TP-5A TP-5 4.0 0.5-0.7 -- 03-Apr-03 SAND ND
TP-5(0-0.5) 1.5-2.0 0.0-0.5 16-Apr-03 SAND ND

TP-5(2.0-2.5) 3.5-4.0 2.0-2.5 16-Apr-03 SAND ND
NOTES:

bgl Below ground level.
mg/kg Milligrams per kilogram.

-- Not Applicable.
ND Not detected at or above the laboratory reporting limit indicated at the top of the column.
1. Hand auger refusal was encountered in borings TP-2, TP-3, TP-4 and TP-5 on April 3, 2003; however, the apparent baked

clay layer was encountered only in borings TP-2, TP-3 and TP-4 on April 16, 2003.
2. Borings TP-2, TP-3, TP-4 and TP-5 drilled on April 16, 2003 were offset approximately 6 to 18 inches from the

April 3, 2003 locations.  Boring TP-1A was located approximately 24 inches northeast of boring TP-1.
3. Composite sample.
4. Sample of the apparent baked clay layer.

Chlorinated phenols were analyzed using the Canadian Pulp Method and included the following target analytes: 2,4,6-trichlorophenol; 
2,3,5,6-tetrachlorophenol; 2,3,4,6-tetrachlorophenol; 2,3,4,5-tetrachlorophenol; and pentachlorophenol.

TABLE 1

Sierra Pacific Industries

SUMMARY OF CHEMICAL ANALYSIS OF SOIL SAMPLES FOR CHLORINATED PHENOLS

Arcata, California
Arcata Division Sawmill
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  SAMPLE  
DEPTH 1, 2, 1, 2, 3, 1, 2, 3, 1, 2, 3, 1, 2, 3, 1, 2, 2, 3, 1, 2, 3, 1, 2, 3, 2, 3, 1, 2, 3, 1, 2, 3, 1, 2, 3,

  SAMPLE  2, 3, 7, 8- 3, 7, 8- 4, 7, 8-  6, 7, 8- 7, 8, 9- 4, 6, 7, 8- 2, 3, 7, 8- 3, 7, 8- 4, 7, 8- 4, 7, 8- 6, 7, 8- 4, 6, 7, 8- 7, 8, 9- 4, 6, 7, 8- 4, 7, 8, 9- TOTAL PERCENT
SAMPLE BORING DEPTH   SAMPLE  TCDD PeCDD HxCDD HxCDD HxCDD HpCDD OCDD TCDF PeCDF PeCDF HxCDF HxCDF HxCDF HxCDF HpCDF HpCDF OCDF TEQ 2, 3 2,3,7,8-

 ID  ID (feet bgl) DATE LITHOLOGY (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) (pg/g) TCDD
TP-1A2 TP-1 0.75-1.25 -- 03-Apr-03 SAND 10.2 47.6 44.2 517 177 4,370 5,170 5.38 2.99 3.11 2.89 4.20 5.49 0.967 J 102 4.06 188 181 5.64

TP-1A(0-1.0)B4 TP-1A5 1.5-2.5 0.0-1.0 16-Apr-03 SAND 19.6 89.5 77.8 835 297 6,670 6,060 11.1 5.05 5.62 4.68 7.37 8.48 1.83 J 111 5.44 198 306 6.41
TP-1A(1-2.0)B4 TP-1A5 2.5-3.5 1.0-2.0 16-Apr-03 SAND 1.25 4.96 4.47 57.1 21.2 524 495 2.39 1.09 J 1.33 J 0.88 J 1.36 J 1.4 J ND[0.337] 8.58 ND[0.623] 13.5 21.2 5.90

TEF 6: 1 1 0.1 0.1 0.1 0.01 0.0001 0.1 0.05 0.5 0.1 0.1 0.1 0.1 0.01 0.01 0.0001 -- --
NOTES:
TCDD Tetrachlorodibenzo-p-dioxin
PeCDD Pentachlorodibenzo-p-dioxin
HxCDD Hexachlorodibenzo-p-dioxin
HpCDD Heptachlorodibenzo-p-dioxin
OCDD Octachlorodibenzo-p-dioxin
TCDF Tetrachlorodibenzofuran
PeCDF Pentachlorodibenzofuran
HxCDF Hexachlorodibenzofuran
HpCDF Heptachlorodibenzofuran
OCDF Octachlorodibenzofuran
TEQ Toxicity equivalency.
bgl Below ground level.

pg/g Picograms per gram.
-- Not applicable

ND Not detected at or above the laboratory reporting limit shown in [  ].
[   ] Indicates the reporting limit.

J Concentration detected was below the calibration range.
1. Depth below apparent baked clay layer encountered in borings TP-2, TP-3 and TP-4.
2. Calculated by multiplying the congener concentration by its TEF
3. NDs were assigned a concentration of 0 pg/g to calculate TEQ.
4. Composite sample.
5. Boring TP-1A was located approximately 24 inches northeast of boring TP-1
6. Toxicity equivalency factor (unitless) from the World Health Organization, 1997 (WHO-97), adopted from F.X.R. van Leeuwen, 1997

Dioxins and furans were analyzed using EPA Method 1613.

SUMMARY OF CHEMICAL ANALYSES OF SOIL SAMPLES FOR DIOXINS AND FURANS

TABLE 2

(feet below 
apparent baked 

clay layer) 1

Sierra Pacific Industries 
Arcata Division Sawmill

Arcata, California
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APPENDIX A 

 

Humboldt County Division of Environmental Health 

Boring Permit 







 

 

  

APPENDIX B 

 

Boring Logs



 
ABBREVIATIONS / SYMBOLS USED IN BORING LOGS 

 
 
 GENERAL 
 
 PID - Photoionization Detector slt - slight or slightly 
 OVM - Organic Vapor Meter bgl - below ground level 
 ppm - parts per million in air DTW - depth to water 
 sfc csg - surface casing 
 USCS - Unitied Soil Classification System 
 NGVD - National Geodetic Vertical Datum of 1929 
 NAVD - North American Vertical Datum of 1988 
 NA - Not Analyzed 
 
 
 
 COLORS SAND GRAIN SIZE 
 
 v - very VF - Very Fine 
 It - light F - Fine 
 dk - dark Med - Medium 
 yel - yellow/yellowish Crs - Coarse 
 brn - brown/brownish 
 red-brn - reddish brown 
 a.a. - as above 
 (10YR 4/6) - Munsell notation 
   (hue value/chroma) 
 
 
 
 DENSITY / STIFFNESS GEOLOGICAL CONTACTS 
 
 Med - Medium  - Observed Contact 
 V - Very  - Inferred Contact 
 
 
 
 GEOTECHNICAL MOISTURE CONTENT 
 
 L.L. - Liquid Limit in percent  - Observed top of saturated 
 P.I. - Plasticity Index in percent   soil interval 
 K - Vertical Hydraulic Conductivity 
   (permeability) in cm/sec 
 
 
 
NOTE: 

Field soil logging procedures were performed in 
accordance with ASTM D-2488-93 (Visual-Manual 
Procedure). 

EXPLANATION FOR BORING LOGS 

 MFG, Inc. 
consulting scientists and engineers 
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 APPENDIX C 

 

Laboratory Reports and Chain of Custody Records 

for Soil Samples 
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