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1.0 INTRODUCTION 
 

 

MFG, Inc. and Geomatrix Consultants, Inc. (Geomatrix) have prepared this report on behalf of 

Sierra Pacific Industries (SPI) to document additional soil and groundwater investigation related to a 

former waste oil underground storage tank (UST) at the SPI Arcata Division Sawmill.  This work was 

performed in response to the discovery of soil and groundwater impacted with petroleum hydrocarbons in 

the immediate vicinity of the former waste oil UST during an investigation in April 2003.  The Arcata 

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

Site location is shown in Figure 1.  A Site plan showing the location of the former waste oil UST 

investigation area is presented in Figure 2.  An enlargement of this portion of the Site, showing features of 

the former waste oil UST area, is presented in Figure 3. 

 

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

UST Additional Investigation Work Plan, dated June 11, 2003, and the California Regional Water Quality 

Control Board, North Coast Region (RWQCB) work plan approval letter, dated July 10, 2003.  The scope 

of work included the following activities: (1) drilling a minimum of six direct-push borings; (2) collection 

of soil samples for chemical analysis; (3) measurement of the depth to water at each boring; (4) collection 

of grab groundwater samples for chemical analysis; and (5) surveying of the relative vertical elevation of 

each boring to estimate the direction of groundwater flow.  This report summarizes the methods and results 

of the implemented work plan. 

 

The remainder of this report is organized as follows.  The Site background is provided in Section 

2.0.  The Site geology and hydrogeology is described in Section 3.0.  The soil sampling methods, chemical 

analysis methods and chemical analysis results are presented in Section 4.0.  The evaluation of the lateral 

hydraulic gradient is presented in Section 5.0.  The grab groundwater sampling methods, chemical analysis 

methods and chemical analysis results are presented in Section 6.0.  The disposal of the investigation-

derived waste is discussed in Section 7.0, and references cited in this report are listed in Section 8.0. 
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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 mill is included in Figure 2.  The Site features in the area of the former 

waste oil UST 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.  The mill 

has been active from approximately 1950 to present day. 

 

 

2.2 Former Waste Oil UST 

 

In early 2003, MFG reviewed historical documents and interviewed various SPI employees that 

were knowledgeable about the Site’s history and the historical use and location of a suspected waste oil 

UST.  The location of the UST was estimated to be adjacent to the southwestern edge of the steam 

cleaning pad near the Truck Shop (Figure 3).  The interviewed employees believed that the waste oil UST 

was taken out of service in the 1970s, but there were conflicting recollections as to whether it had been 

removed from the subsurface.  There was no evidence of a UST at the ground surface. 

 

On April 7, 2003, the out-of-service waste oil UST was discovered in-place during an 

investigation to evaluate the soil and groundwater quality in the vicinity of the suspected UST location.  As 

a result, the waste oil UST was removed from the subsurface on April 22, 2003 along with approximately 

430 gallons of groundwater and 18 cubic yards of soil that were impacted with petroleum hydrocarbons.  A 

groundwater sample from boring WO-1 collected during the initial investigation and confirmation samples 

from the waste oil UST excavation indicated that residual petroleum hydrocarbons in soil and groundwater 

remained in the vicinity of the former waste oil UST (MFG, 2003). 
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3.0 SITE GEOLOGY AND HYDROGEOLOGY 

 

 

The subsurface lithology and hydrogeology at the Site were 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.  The subsurface 

stratigraphy encountered during the additional investigation reported herein is described in Section 4.2. 

 

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 and the groundwater flow direction is generally to the 

east, toward the Mad River Slough (Figure 2) (Environet, 2003).  In the vicinity of the former waste oil 

UST, groundwater was measured at a depth of approximately 1.7 feet bgl in temporary monitoring well 

WO-1 in April 2003 (MFG, 2003).  In the eight borings drilled during the additional investigation reported 

herein, the depth to groundwater measured on July 24, 2003 ranged from approximately 3.5 to 5.2 feet bgl 

and the interpreted groundwater flow direction was to the south-southeast toward Humboldt Bay (Section 

5.0). 
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4.0 SOIL SAMPLING METHODS AND RESULTS 

 

 

4.1 Field Methods 

 

Prior to drilling, MFG obtained a boring permit from the Humboldt County Division of 

Environmental Health (HCDEH).  A copy of the HCDEH boring permit is presented in Appendix A.  

Underground Service Alert (USA) was contacted to mark the area for underground utilities and 

knowledgeable SPI personnel were consulted about the presence of underground utilities in the vicinity of 

the boring locations. 

 

On July 24, 2003, eight soil borings (WO-3 through WO-10) were advanced to depths of 

approximately 10 feet below ground level (bgl).  The boring locations are show in Figure 3.  The soil 

borings were advanced using a direct-push drilling rig operated by Fisch Environmental Exploration 

Services (Fisch) of Valley Springs, California under the observation of MFG personnel.  The direct-push 

drilling system advanced flush-threaded, 4-foot long, stainless steel drive casing with a 2 ¼-inch outer 

diameter (o.d.) into the subsurface to collect continuous soil cores.  The soil was collected in clear, butyrate 

liners fitted inside the drive casing.  Continuous soil coring was performed at each boring from 

approximately 1 to 10 feet bgl. 

 

The soil encountered during drilling 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 2488-93.  Indications of 

contamination, including observations regarding odor or staining, if any, were noted in the field on boring 

logs.  The boring logs are included in Appendix B. 

 

 Headspace measurements of soil from each selected sample interval were made in the field using a 

Thermo-Environmental Instruments Model 580B portable photoionization detector (PID).  The PID was 

calibrated using a 96 parts per million by volume (ppmv) isobutylene gas standard.  The response factor of 

the PID was set such that the instrument would read in ppmv as isobutylene.  To prepare the soil for 

headspace measurements, the soil was placed in a sealable plastic bag, the bag was sealed, and then the soil 

was broken up and agitated.  The bag was allowed to stand for approximately 10 minutes, agitated again, 
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and then the PID probe was inserted into the bag.  The highest PID reading was recorded for each selected 

sample and noted on the boring log opposite the respective sample interval (Appendix B). 

 

 Soil samples were selected from two depth intervals in each boring and preserved for chemical 

analysis.  The soil samples for chemical analysis were generally selected at the depth interval 

corresponding to the approximate top of the saturated zone and the depth interval with the highest field 

indications of contamination, if any.  If no field indications of contamination were noted, then the second 

soil sample from each boring was selected at a depth interval corresponding to a change in lithology.  The 

4-foot long butyrate liners were cut into smaller sections at the desired depth intervals.  The ends of each 

section of liner were covered with Teflon® sheets, capped with polyethylene lids, and then sealed using 

duct tape.  Additional soil was collected at the top or bottom of each sample interval using EnCoreTM 

samplers.  The samples were labeled, placed into individual Ziploc® bags, 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.  Copies of the chain-of-custody 

records are included in Appendix C.  The chemical analysis methods and results are presented in Sections 

4.3 and 4.4. 

 

 Soil cuttings generated during drilling were placed in a 55-gallon, Department of Transportation 

(DOT)-approved steel drum that was sealed, labeled and temporarily stored at a secure location of the Site 

pending disposal (Section 7.0). 

 

 Reusable drilling and sampling equipment was decontaminated before and after use by washing in 

a solution of Liquinox® detergent and distilled water and then triple rinsing with distilled water.  

Equipment wash water was placed in a separate, 55-gallon, DOT-approved steel drum that was sealed, 

labeled and temporarily stored in a secure location of the Site pending disposal (Section 7.0). 

 

The borings were subsequently backfilled with neat cement at the conclusion of groundwater 

sampling activities (Section 6.0). 
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4.2 Stratigraphy and Field Observations  

 

The surface material encountered during drilling activities consisted of concrete, asphalt, baserock 

and sand with gravel to a depth of approximately 1 to 2 feet bgl.  The surface material was underlain by 

sand with varying amounts of clay, silt and gravel to depths ranging from approximately 6 to 7 feet bgl in 

all the borings, except boring WO-7 where the sand layer extended to a depth of approximately 10 feet bgl, 

the maximum depth explored during drilling activities.  In boring WO-3, clay was encountered at an 

approximate depth of 6 feet bgl; however, poor soil recovery at the corresponding depth interval resulted in 

limited lithologic information at this boring location.  A thin peat layer was encountered at a depth of 

approximately 7 feet bgl in borings WO-4, WO-5, WO-6 and WO-8.  The peat layer encountered in these 

borings and the sand encountered in borings WO-9 and WO-10 were underlain by silt to a depth of 

approximately 10 feet bgl, the maximum depth explored during drilling activities.  The peat layer was not 

encountered in borings WO-3, WO-9 and WO-10; however, poor soil recovery at the corresponding depth 

intervals resulted in limited lithologic information at these three boring locations.  Saturated soil was 

encountered at depths ranging from 3.5 to 5.2 feet bgl (Appendix B). 

 

Stained soil and petroleum-like odors were noted in the soil collected from boring WO-3 

(Appendix B).  The PID readings from headspace measurements of the soil in the borings ranged from 0.0 

to 4.0 ppmv (Appendix B). 

 

 

4.3 Chemical Analysis Methods 

 

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

(Alpha) of Ukiah, California, a laboratory certified by the California Department of Health Services 

(DHS).  The samples were analyzed for the following constituents: 

 

• Total extractable petroleum hydrocarbons (TEPH) as diesel and motor oil using modified EPA 
Method 8015M with silica gel cleanup; 

 
• Total purgeable petroleum hydrocarbons (TPPH) as gasoline using modified EPA Method 

8015M; 
 

• Volatile organic compounds (VOCs) using EPA Method 8260B/5035;  
 

• Semi-volatile organic compounds (SVOCs) using EPA Method 8270D; 
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• Chlorinated phenols using the Canadian Pulp Method; 
 
• Polychlorinated biphenyls (PCBs) using EPA Method 8080A; and 

 
• Wear metals (cadmium, chromium, nickel, lead and zinc) and copper using EPA Method 

6010B. 
 

The chemical analysis results are summarized in Table 1.  Copies of the laboratory report and 

chain-of-custody records are included in Appendix C. 

 

 

4.4 Chemical Analysis Results 

 

TEPH as diesel was detected in 13 soil samples at concentrations ranging from 1.2 to 110 

milligrams per kilogram (mg/kg).  However, the laboratory indicated that the chromatogram patterns for 

samples WO-3 (3.25-4.0’), WO-3 (6.0-6.5’), WO-5 (8.0-8.75’) and WO-9 (8.0-8.75’) did not resemble the 

diesel standard, and the diesel range organics detected in samples WO-4 (5.5-6.25’), WO-4 (8.5-9.25’), 

WO-5 (3.25-4.0’), WO-6 (4.5-5.25’), WO-8 (3.25-4.0’) and WO-8 (6.0-6.75’) were primarily due to 

overlap from a heavy oil range product (Table 1).  TEPH as diesel was detected at a concentration 

exceeding 100 mg/kg (110 mg/kg) in only one sample (WO-3 (3.25 to 4.0’)).  TEPH as diesel was not 

detected at or above the laboratory reporting limit of 1.0 mg/kg in the remaining three soil samples (Table 

1). 

 

TEPH as motor oil was detected in all of the soil samples at concentrations ranging from 2.0 to 

840 mg/kg.  However, the laboratory indicated that the chromatogram patterns for samples WO-4 (8.5-

9.25’), WO-5 (8.0-8.75’), WO-6 (9.0-9.75’), WO-7 (8.0-8.75’), WO-9 (8.0-8.75’) and WO-10 (9.0-9.75’) 

did not resemble the motor oil standard.  TEPH as motor oil was detected at a concentration exceeding 100 

mg/kg in only 4 samples.  TEPH as motor oil was detected in one sample at a concentration of 840 mg/kg, 

and in the other three samples at concentrations of 130, 150 and 150 mg/kg (Table 1). 

 

TPPH as gasoline was detected in eight soil samples at concentrations ranging from 1.1 to 9.9 

mg/kg (Table 1).  However, the laboratory indicated that the gasoline range organics detected in samples 

WO-4 (8.5’), WO-9 (4.0’) and WO-10 (5.0’) were primarily due to overlap from a diesel range product.  

TPPH as gasoline was not detected at or above the laboratory reporting limit in the remaining seven soil 

samples (Table 1). 
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The following VOCs were detected in the soil samples:  acetone in 13 soil samples at 

concentrations ranging from 0.029 to 1.3 mg/kg; p-isopropyltoluene in one soil sample at a concentration 

of 0.0082 mg/kg; and methyl ethyl ketone in seven soil samples at concentrations ranging from 0.015 to 

0.20 mg/kg (Table 1).  No other VOCs were detected at or above their respective laboratory reporting 

limits (Table 1). 

 

 SVOCs, chlorinated phenols and PCBs were not detected at or above their respective laboratory 

reporting limits in any of the soil samples (Table 1). 

 

 Chromium was detected in all of the soil samples at concentrations ranging from 6.4 to 53 mg/kg, 

lead was detected in seven samples at concentrations ranging from 7.3 to 18 mg/kg, nickel was detected in 

fourteen samples at concentrations ranging from 11 to 80 mg/kg, zinc was detected in 12 samples at 

concentrations ranging from 14 to 57 mg/kg, and copper was detected in eight samples at concentrations 

ranging from 10 to 36 mg/kg.  Cadmium was not detected in any of the samples at or above the laboratory 

reporting limit of 1.0 mg/kg. 
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5.0 EVALUATION OF LATERAL HYDRAULIC GRADIENT 

 

 

On July 24, 2003, a temporary well was installed in each boring to an approximate depth of 10 feet 

below ground level (bgl) for the collection of water level readings and grab groundwater samples.  The 

temporary wells were constructed of 1-inch diameter, flush-threaded, Schedule 40 PVC blank casing and 

screen with 0.010-inch slot size.  The PVC screen was encased in pre-packed silica sand filter sleeves.  The 

blank casing extended to a depth of approximately 1 foot bgl and the screened interval extended from 

approximately 1 to 10 feet bgl. 

 

After installation, the temporary wells were developed by removing groundwater using a peristaltic 

pump and dedicated polyethylene tubing.  During development, the temperature, pH and specific 

conductance of the purge water were measured periodically.  Well development continued until the water 

quality parameters stabilized and the groundwater removed from the wells was relatively free of sediment.  

Approximately three casing volumes of groundwater were removed from each of the temporary wells 

during the development process, except in the temporary wells at borings WO-4, WO-6 and WO-8, which 

went dry. 

 

After development, the water levels in each boring were allowed to equilibrate to static levels prior 

to obtaining water level readings.  The depth to water was measured in each temporary well using an 

electronic water level probe.  The depth-to-water measurements in the temporary wells ranged from 4.00 to 

6.62 feet below the top of casing and 3.47 to 5.23 feet bgl (Table 2). 

 

 The relative elevation of the top of casing at each temporary well was surveyed by MFG using 

standard surveying equipment.  A stationary metal pipe on the northwestern side of the bathroom was 

selected as an arbitrary benchmark and assigned an elevation of 100.00 feet.  Water level elevations were 

then calculated using the depth-to-water measurements and the surveyed elevations of the tops of the 

casings of the temporary wells.  Based on the arbitrary datum, the calculated water level elevations in the 

temporary wells ranged from 92.33 to 93.76 feet (Table 2). 

 

 Based on the interpreted potentiometric surface, the groundwater flow direction in the vicinity of 

the former waste oil UST was to the south-southeast, toward Humboldt Bay, with a magnitude of 

approximately 0.012 foot/foot (Figure 4). 
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6.0 GROUNDWATER SAMPLING METHODS AND RESULTS 

 

 

6.1 Field Methods 

 

On July 24, 2003, the temporary wells were sampled using a peristaltic pump and dedicated 

polyethylene tubing.  The groundwater samples from each temporary well were placed in the following 

containers supplied by the laboratory:  three 1-liter (L) amber glass jars sealed with Teflon®-lined screw 

caps; six 40-milliliter (ml) glass vials containing hydrochloric acid for sample preservation and sealed with 

screw caps with Teflon®-lined septa; and one 4-ounce glass vial sealed with a Teflon®-lined screw cap.  

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 and accompanied the samples 

until receipt by the laboratory.  Copies of the chain-of-custody records are provided in Appendix D. 

 

All equipment used to collect the groundwater samples was dedicated or did not come into contact 

with the groundwater during sampling; therefore, no wash water was generated for disposal. 

 

After completion of the groundwater sampling activities, the temporary wells and silica sand filter 

sleeves were removed from the borings.  The borings were subsequently grouted with neat cement using a 

tremie pipe. 

 

 

6.2 Field Observations 

 

A slight petroleum-like odor was noted in the purge water from boring WO-3 during development 

and sampling activities. 

 

 

6.3 Chemical Analysis Methods 

 

The groundwater samples were submitted for chemical analysis to Alpha Analytical Laboratories 

Inc. (Alpha) of Ukiah, California, a laboratory certified by the California Department of Health Services 

(DHS).  The samples were analyzed for the following constituents: 
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• Total extractable petroleum hydrocarbons (TEPH) as diesel and motor oil using modified EPA 
Method 8015 with silica gel cleanup; 

 
• Total purgeable petroleum hydrocarbons (TPPH) as gasoline using modified EPA Method 

8015; 
 
• Volatile organic compounds (VOCs) using EPA Method 8260B; 
 
• Semi-volatile organic compounds (SVOCs) using EPA Method 8270D; 

 
• Chlorinated phenols using the Canadian Pulp Method; and 
 
• Polychlorinated biphenyls (PCBs) using EPA Method 8080A. 

 

Copies of the laboratory report and chain-of-custody records are included in Appendix D.  The 

chemical analysis results are summarized in Table 3. 

 

 

6.4 Chemical Analysis Results 

 

TEPH as diesel was detected in the groundwater samples from all eight temporary wells at 

concentrations ranging from 63 to 1,100 micrograms per liter (µg/L).  However, the laboratory indicated 

that the chromatogram patterns for samples WO-9-GW (210 µg/L) and WO-10-GW (190 µg/L) did not 

resemble the diesel standard.  TEPH as diesel was detected in one sample (WO-3-GW) at a concentration 

of 1,100 µg/L; the concentrations detected in the seven other samples ranged from 63 to 210 µg/L.  At 

temporary well WO-10, located approximately 30 feet downgradient of WO-3, TEPH as diesel was 

detected at a concentration of 190 µg/L. 

 

TEPH as motor oil was detected in the groundwater samples from temporary wells WO-3 WO-5, 

WO-6, WO-8 and WO-9 at concentrations ranging from 120 to 9,100 µg/L.  However, the laboratory 

indicated that the chromatogram pattern for sample WO-9-GW (150 µg/L) did not resemble the motor oil 

standard.  TEPH as motor oil was detected in one sample (WO-3-GW) at a concentration of 9,100 µg/L; 

the concentrations detected in the four other samples ranged from 120 to 230 µg/L.  TEPH as motor oil 

was not detected at or above the laboratory reporting limit of 110 µg/L in the remaining three groundwater 

samples.  At temporary well WO-10, located approximately 30 feet downgradient of WO-3, TEPH as 

motor oil was not detected at or above the laboratory reporting limit. 
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TPPH as gasoline was not detected at or above the laboratory reporting limit of 50 µg/L in any of 

the groundwater samples (Table 3). 

 

The VOC acetone was detected in the groundwater sample from temporary well WO-7 at a 

concentration of 120 µg/L.  No other VOCs were detected at or above their respective laboratory reporting 

limits in any of the groundwater samples (Table 3). 

 

The following SVOCs were detected in the groundwater samples:  benzoic acid at a concentration 

of 57 µg/L in the groundwater sample from temporary well WO-4; 3 &/or 4-methylphenol at a 

concentration of 11 µg/L in the groundwater sample from temporary well WO-9; and phenol at 

concentrations ranging from 11 to 130 µg/L in seven groundwater samples.  No other SVOCs were 

detected at or above their respective laboratory reporting limits (Table 3). 

 

Chlorinated phenols and PCBs were not detected at or above their respective laboratory reporting 

limits in any of the groundwater samples (Table 3). 
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7.0 DISPOSAL OF INVESTIGATION-DERIVED WASTE 

 

 

 The soil cuttings generated during this investigation were placed in a 55-gallon, DOT-approved 

steel drum that was sealed, labeled and temporarily stored at a secure location of the Site.  In September 

2003, the soil cuttings in the drum were emptied into the storage bin containing soil from the former 

plywood covered ditch excavation conducted in July and August 2003 (MFG and Geomatrix, 2004).  The 

storage bin containing soil from both activities was removed from the Site on September 11, 2003 by 

Asbury Environmental Services and transported to Altamont Landfill in Livermore, California for disposal. 

A copy of the Non-Hazardous Waste Manifest is included in Appendix E. 

 

 The purge water and equipment wash water generated during this investigation was placed in a 55-

gallon, DOT-approved steel drum that was sealed, labeled and temporarily stored at a secure location of 

the Site.  The drum was removed from the Site on September 12, 2003 by Asbury Environmental Services 

and transported to Demenno/Kerdoon in Compton, California for treatment.  Following treatment, the 

water was discharged to the Los Angeles Sanitation District sewer system.  A copy of the Uniform 

Hazardous Waste Manifest for this shipment, which also included four additional 55-gallon drums 

associated with other investigations at the Site, is included in Appendix E. 
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TABLES



TABLE 1

SUMMARY OF CHEMICAL ANALYSES OF SOIL SAMPLES COLLECTED FROM BORINGS

Sierra Pacific Industries 
Arcata Division Sawmill

Arcata, California

p-ISO- 2,4,6-TRI-
SAMPLE TEPH AS TEPH AS TPPH AS PROPYL- OTHER CHLORO- 2,3,5,6- 2,3,4,6- 2,3,4,5-

SAMPLE DEPTH   SAMPLE  DIESEL MOTOR OIL GASOLINE ACETONE TOLUENE MEK VOCs SVOCs PHENOL TCP TCP TCP PCP PCBs CADMIUM CHROMIUM COPPER NICKEL LEAD ZINC
ID (feet bgl) DATE LITHOLOGY (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

WO-3 (4.0') 4.0 24-Jul-03 SAND -- -- 1.1 0.10 < 0.0050 0.015 < 0.0050-0.010 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-3 (3.25-4.0') 3.25-4.0 24-Jul-03 SAND 110 1 99 -- -- -- -- -- < 3.3-16 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 48 29 54 12 53
WO-3 (6.0-6.5') 6.0-6.5 24-Jul-03 CLAY 82 1 150 -- -- -- -- -- < 3.3-16 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20-0.80 < 1.0 47 26 60 13 51

WO-4 (5.5') 5.5 24-Jul-03 SAND -- -- 2.3 0.029 < 0.0050 < 0.015 < 0.0050-0.010 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-4 (5.5-6.25') 5.5-6.25 24-Jul-03 SAND 62 2 840 -- -- -- -- -- < 33-160 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 33 22 36 10 38

WO-4 (8.5') 8.5 24-Jul-03 SILT -- -- 2.3 3 1.3 < 0.0084 0.15 < 0.0084-0.017 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-4 (8.5-9.25') 8.5-9.25 24-Jul-03 SILT 6.4 2 94 4 -- -- -- -- -- < 1.6-8.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 6.4 < 10 < 10 < 5.0 < 10

WO-5 (3.25') 3.25 24-Jul-03 SAND -- -- 3.1 0.13 0.0082 0.018 < 0.0050-0.010 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-5 (3.25-4.0') 3.25-4.0 24-Jul-03 SAND 16 2 130 -- -- -- -- -- < 1.6-8.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 52 31 80 8.5 47

WO-5 (8.0') 8.0 24-Jul-03 SILT -- -- < 1.1 0.96 < 0.0091 0.20 < 0.0091-0.018 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-5 (8.0-8.75') 8.0-8.75 24-Jul-03 SILT 1.2 1 50 4 -- -- -- -- -- < 1.6-8.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 15 < 10 11 < 5.0 < 10

WO-6 (4.5') 4.5 24-Jul-03 SAND -- -- 1.2 0.19 < 0.0050 0.027 < 0.0050-0.010 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-6 (4.5-5.25') 4.5-5.25 24-Jul-03 SAND 18 2 99 -- -- -- -- -- < 0.33-1.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 43 13 41 7.3 30

WO-6 (9.0') 9.0 24-Jul-03 SILT -- -- < 1.0 0.090 < 0.0050 < 0.015 < 0.0050-0.010 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-6 (9.0-9.75') 9.0-9.75 24-Jul-03 SILT < 1.0 2.2 4 -- -- -- -- -- < 0.33-1.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 39 < 10 31 < 5.0 16

WO-7 (4.0') 4.0 24-Jul-03 SAND -- -- < 1.0 0.17 < 0.0050 0.018 < 0.0050-0.010 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-7 (4.0-4.75') 4.0-4.75 24-Jul-03 SAND < 1.0 2.0 -- -- -- -- -- < 0.33-1.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 53 < 10 38 < 5.0 24

WO-7 (8.0') 8.0 24-Jul-03 SAND -- -- < 1.0 0.066 < 0.0050 < 0.015 < 0.0050-0.010 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-7 (8.0-8.75') 8.0-8.75 24-Jul-03 SAND 7.3 44 4 -- -- -- -- -- < 1.6-8.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 9.9 < 10 < 10 < 5.0 < 10

WO-8 (3.25') 3.25 24-Jul-03 SAND -- -- < 1.0 0.064 < 0.0050 < 0.015 < 0.0050-0.010 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-8 (3.25-4.0') 3.25-4.0 24-Jul-03 SAND 2.1 2 8.0 -- -- -- -- -- < 0.33-1.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 27 < 10 29 < 5.0 20

WO-8 (6.0') 6.0 24-Jul-03 SAND -- -- 3.0 0.081 < 0.0050 < 0.015 < 0.0050-0.010 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-8 (6.0-6.75') 6.0-6.75 24-Jul-03 SAND 19 2 74 -- -- -- -- -- < 1.6-8.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 20 36 22 18 50

WO-9 (4.0') 4.0 24-Jul-03 SAND -- -- 4.3 3 < 3.5 < 0.87 < 2.6 < 0.87-1.7 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-9 (4.0-4.75') 4.0-4.75 24-Jul-03 SAND 24 28 -- -- -- -- -- < 0.33-1.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 30 10 34 < 5.0 27

WO-9 (8.0') 8.0 24-Jul-03 SILT -- -- < 1.0 1.0 < 0.0088 0.16 < 0.0088-0.018 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-9 (8.0-8.75') 8.0-8.75 24-Jul-03 SILT 1.2 1 37 4 -- -- -- -- -- < 0.33-1.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 27 < 10 15 < 5.0 < 10

CHLORINATED PHENOLSVOCs
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TABLE 1

SUMMARY OF CHEMICAL ANALYSES OF SOIL SAMPLES COLLECTED FROM BORINGS

Sierra Pacific Industries 
Arcata Division Sawmill

Arcata, California

p-ISO- 2,4,6-TRI-
SAMPLE TEPH AS TEPH AS TPPH AS PROPYL- OTHER CHLORO- 2,3,5,6- 2,3,4,6- 2,3,4,5-

SAMPLE DEPTH   SAMPLE  DIESEL MOTOR OIL GASOLINE ACETONE TOLUENE MEK VOCs SVOCs PHENOL TCP TCP TCP PCP PCBs CADMIUM CHROMIUM COPPER NICKEL LEAD ZINC
ID (feet bgl) DATE LITHOLOGY (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

CHLORINATED PHENOLSVOCs

WO-10 (5.0') 5.0 24-Jul-03 SAND -- -- 9.9 3 < 4.5 < 1.1 < 3.3 < 1.1-3.3 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-10 (5.0-5.75') 5.0-5.75 24-Jul-03 SAND 42 150 -- -- -- -- -- < 3.3-16 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 19 22 22 12 57

WO-10 (9.0') 9.0 24-Jul-03 SILT -- -- < 1.0 0.10 < 0.0050 < 0.015 < 0.0050-0.010 -- -- -- -- -- -- -- -- -- -- -- -- --
WO-10 (9.0-9.75') 9.0-9.75 24-Jul-03 SILT < 1.0 6.5 4 -- -- -- -- -- < 0.33-1.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 0.20 < 1.0 30 < 10 22 < 5.0 14

NOTES:
TEPH Total extractable petroleum hydrocarbons.  Analyzed using modified EPA Method 8015 with silica gel cleanup and quantified against diesel and motor oil standards.
TPPH Total purgeable petroleum hydrocarbons.  Analyzed using modified EPA Method 8015 and quantified against a gasoline standard.
VOCs Volatile organic compounds.  Analyzed using EPA Method 8260B/5035.
MEK Methyl ethyl ketone.

SVOCs Semi-volatile organic compounds.  Analyzed using EPA Method 8270D.
TCP Tetrachlorophenol.
PCP Pentachlorophenol.

PCBs Polychlorinated biphenyls.  Analyzed using EPA Method 8080A. Target analytes included PCB-1016, PCB-1221, PCB-1232, PCB-1242, PCB-1248, PCB-1254, PCB-1260 and PCB-1262.  
bgl Below ground level.

mg/kg Milligrams per kilogram.
< Target analyte was not detected at or above the laboratory reporting limit shown.  
-- Not analyzed.
1. The laboratory indicated that the chromatogram pattern contains resolved peaks within the diesel range that do not resemble diesel.
2. The laboratory indicated that the results in the diesel organics range are primarily due to overlap from a heavy oil range product.
3. The laboratory indicated that the results in the gasoline organics range are primarily due to overlap from a diesel range product.
4. The laboratory indicated that the chromatogram pattern contains resolved peaks within the motor oil range that do not resemble motor oil.

Chlorinated phenols were analyzed using the Canadian Pulp Method.
Metals were analyzed using EPA Method 6010B.
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WATER LEVEL ELEVATIONS

Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

TOP OF CASING DEPTH TO DEPTH TO WATER LEVEL
MEASUREMENT ELEVATION 1 WATER WATER ELEVATION

BORING NO. DATE (feet above arbitrary datum) (feet bTOC) (feet bgl) (feet above arbitrary datum)

WO-3 24-Jul-03 98.56 6.16 5.20 92.40

WO-4 24-Jul-03 100.38 6.62 4.03 93.76

WO-5 24-Jul-03 97.14 4.00 3.47 93.14

WO-6 24-Jul-03 98.69 6.24 4.52 92.45

WO-7 24-Jul-03 98.06 4.43 4.30 93.63

WO-8 24-Jul-03 98.40 5.31 4.16 93.09

WO-9 24-Jul-03 98.23 5.79 5.23 92.44

WO-10 24-Jul-03 98.65 6.32 4.97 92.33

NOTES:
bTOC Below top of casing.

bgl Below ground level.
1. Top of casing elevations are referenced to an arbitrary datum using an elevation benchmark

of 100.00 feet at a metal pipe on the northwestern side of the bathroom. 

TABLE 2

J:\030229\Task 14\Report\Tables\wldata.xls Page 1 of 1  MFG, Inc.



TABLE 3

SUMMARY OF CHEMICAL ANALYSES OF GROUNDWATER SAMPLES COLLECTED FROM BORINGS

Sierra Pacific Industries 
Arcata Division Sawmill

Arcata, California

3 &/or 4- 2,4,6-TRI-
OIL & TEPH AS TEPH AS TPPH AS OTHER BENZOIC METHYL- OTHER CHLORO- 2,3,5,6- 2,3,4,6- 2,3,4,5- TOTAL

SAMPLE   SAMPLE  GREASE DIESEL MOTOR OIL GASOLINE ACETONE VOCs ACID PHENOL PHENOL SVOCs PHENOL TCP TCP TCP PCP PCP 1 PCBs 1 PCBs 2 CADMIUM CHROMIUM NICKEL LEAD ZINC
ID DATE (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

WO-1-GW 3 08-Apr-03 < 5,000 200 290 < 50 < 50 < 3.0-10 < 50 < 10 < 10 < 10-50 -- -- -- -- -- < 50 < 100 -- < 10 < 50 < 100 < 50 < 100

WO-2-GW 4 08-Apr-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
WO-3-GW 24-Jul-03 -- 1,100 9,100 < 50 < 100 < 6.0-20 < 50 < 10 < 10 < 10-50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 0.20-1.0 -- -- -- -- --
WO-4-GW 24-Jul-03 -- 63 < 110 < 50 < 50 < 3.0-10 57 < 10 33 < 10-50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 0.20 -- -- -- -- --
WO-5-GW 24-Jul-03 -- 97 230 < 50 < 500 < 30-100 < 50 < 10 18 < 10-50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 0.20 -- -- -- -- --
WO-6-GW 24-Jul-03 -- 98 120 < 50 < 500 < 30-100 < 50 < 10 130 < 10-50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 0.20-0.80 -- -- -- -- --
WO-7-GW 24-Jul-03 -- 210 < 110 < 50 120 < 6.0-20 < 50 < 10 22 < 10-50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 0.20 -- -- -- -- --
WO-8-GW 24-Jul-03 -- 94 210 < 50 < 50 < 3.0-10 < 50 < 10 17 < 10-50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 0.20 -- -- -- -- --
WO-9-GW 24-Jul-03 -- 210 5 150 6 < 50 < 100 < 6.0-20 < 50 11 26 < 10-50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 0.20 -- -- -- -- --

WO-10-GW 24-Jul-03 -- 190 5 < 110 < 50 < 500 < 30-100 < 50 < 10 11 < 10-50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 -- -- < 0.20 -- -- -- -- --

NOTES:
TEPH Total extractable petroleum hydrocarbons.  Analyzed using modified EPA Method 8015 with silica gel cleanup and quantified against diesel and motor oil standards.
TPPH Total purgeable petroleum hydrocarbons.  Analyzed using modified EPA Method 8015 and quantified against a gasoline standard.
VOCs Volatile organic compounds.  Analyzed using EPA Method 8260B.

SVOCs Semi-volatile organic compounds.  Analyzed using EPA Method 8270D.
TCP Tetrachlorophenol.
PCP Pentachlorophenol.

PCBs Polychlorinated biphenyls.
µg/L Micrograms per liter.
NS Not sampled.
< Target analyte was not detected at or above the laboratory reporting limit shown.  
-- Not analyzed.
1. Analyzed using EPA Method 8270D.
2. Analyzed using EPA Method 8080A. Target analytes were PCB-1016, PCB-1221, PCB-1232, PCB-1242, PCB-1248, PCB-1254, PCB-1260 and PCB-1262. 
3. Sample WO-1-GW collected from a temporary monitoring well located approximately 6 feet southeast of the former UST (Figure 3).
4. Encountered the waste oil UST during drilling of the boring; therefore, no groundwater sample was collected.
5. The laboratory report indicated that the chromatogram pattern contains resolved peaks within the diesel range that do not resemble diesel.
6. The laboratory report indicated that the chromatogram pattern contains resolved peaks within the motor oil range that do not resemble motor oil.

Oil and Grease was analyzed using EPA Method 1664A with silica gel cleanup.
Chlorinated phenols were analyzed using the Canadian Pulp Method.
Metals (dissolved) were analyzed using EPA Method 6010B.

CHLORINATED PHENOLSVOCs SVOCs
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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 

 

M:\SOPs\Forms\Boring Log Expanation.doc 
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 MFG Project No. 030229.14 

  
 Arcata, California 

Arcata Division Sawmill 
 Sierra Pacific Industries 

LOG OF BORING WO-3 

 (Page 1 of 1) 

Drilling Agency : Fisch Environmental

Drilling Method : Direct Push

Sampler Type : 2 1/4 inch-O.D., 4-foot long drive sampler

Sampling Method : PVC Liners

Ground Elevation : 97.60 feet above arbitrary datum

Logged By : Christopher Spill, R.G.

Reviewed By : Ross Steenson, C.HG.

Depth 

 in 

 Feet 

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

 DESCRIPTION 

SAND W/ GRAVEL: pale brn (10YR 6/3): Med sand, 
subangular to angular F gravel, dry.

SAND:  grey (10YR 6/1); F sand, trace silt, trace 
angular F gravel, organic material (rootlets), dry.

CLAY:  blk (10YR 2/1); some silt, trace organic 
material, wet.

 - moist.

NOTES:
1. Drilling completed at 10 feet bgl.
2. Installed 1-inch diameter PVC temporary well with   
    pre-packed sand filter sleeves to a depth of 10        
    feet bgl.
3. Collected groundwater sample WO-3-GW on
    July 24, 2003.
4. Removed temporary well and grouted the boring 
    on July 24, 2003.
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REMARKS 

PID calibrated using 96 

ppmv isobutylene.

Hand augered boring to 

1.5 feet bgl.

PID = 2.6 ppmv (2.75-3.25 

feet bgl). Mild petroleum 

odor.

Collected soil samples 

WO-3 (3.25-4.0') and 

WO-3 (4.0').

PID = NA (poor recovery).

Collected soil sample 

WO-3 (6.0-6.5').

PID = NA (no recovery).

Date Finished: July 24, 2003

Date Started: July 24, 2003

Neat Cement
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 MFG Project No. 030229.14 

  
 Arcata, California 

Arcata Division Sawmill 
 Sierra Pacific Industries 

LOG OF BORING WO-4 

 (Page 1 of 1) 

Drilling Agency : Fisch Environmental

Drilling Method : Direct Push

Sampler Type : 2 1/4 inch-O.D., 4-foot long drive sampler

Sampling Method : PVC Liners

Ground Elevation : 97.79 feet above arbitrary datum

Logged By : Christopher Spill, R.G.

Reviewed By : Ross Steenson, C.HG.

Depth 

 in 

 Feet 
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 DESCRIPTION 

ASPHALT AND BASEROCK.

CLAYEY SAND W/ GRAVEL:  brn (10YR 3/3); Med 
sand, little subangular F gravel, few silt, moist.

SILTY SAND W/ CLAY:  v dk grey (10YR 3/2); Med 
sand, some silt, few subangular F gravel, few clay, 
moist.

SAND:  grey (10YR 6/1); F sand, trace silt, wet.

PEAT: dk brn (10YR 3/3); mostly organic material 
(fiberous, spongy), few F sand, few silt.

SILT:  v dk grey brn (10YR 3/2); few F sand, few 
clay, organic material (rootlets).

NOTES:
1. Drilling completed at 10 feet bgl.
2. Installed 1-inch diameter PVC temporary well with   
    pre-packed sand filter sleeves to a depth of 10        
    feet bgl.
3. Collected groundwater sample WO-4-GW on
    July 24, 2003.
4. Removed temporary well and grouted the boring      
   on July 24, 2003.
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REMARKS 

PID calibrated using 96 

ppmv isobutylene.

PID = 0.0 ppmv (1.0-1.25 

feet bgl).

PID = 0.0 ppmv (4.0-4.5 

feet bgl).

PID = 0.0 ppmv (5.0-5.5 

feet bgl).

Collected soil samples 

WO-4 (5.5') and WO-4 

(5.5-6.25').

PID = 0.0 ppmv (8.0-8.5 

feet bgl).

Collected soil samples 

WO-4 (8.5') and WO-4 

(8.5-9.25').

Date Finished: July 24, 2003

Date Started: July 24, 2003

Neat Cement
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 MFG Project No. 030229.14 

  
 Arcata, California 

Arcata Division Sawmill 
 Sierra Pacific Industries 

LOG OF BORING WO-5 

 (Page 1 of 1) 

Drilling Agency : Fisch Environmental

Drilling Method : Direct Push

Sampler Type : 2 1/4 inch-O.D., 4-foot long drive sampler

Sampling Method : PVC Liners

Ground Elevation : 96.61 feet above arbitrary datum

Logged By : Christopher Spill, R.G.

Reviewed By : Ross Steenson, C.HG.

Depth 

 in 

 Feet 
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 DESCRIPTION 

CONCRETE AND BASEROCK.

CLAYEY SAND W/ GRAVEL:  brn (10YR 3/3); Med 
sand, little subangular F gravel, few silt, moist.

SILTY SAND W/ CLAY:  vdk grey (10YR 3/2); Med 
sand, some silt, few subangular F gravel, few clay, 
moist.

SAND:  grey (10YR 6/1); F sand, trace silt, moist.

PEAT: dk brn (10YR 3/3); mostly organic material 
(fiberous, spongy), few F sand, few silt.

SILT:  v dk grey brn (10YR 3/2); few F sand, few 
clay, organic material (rootlets).

 - wet.

NOTES:
1. Drilling completed at 10 feet bgl.
2. Installed 1-inch diameter PVC temporary well with   
    pre-packed sand filter sleeves to a depth of 10        
    feet bgl.
3. Collected groundwater sample WO-5-GW on
    July 24, 2003.
4. Removed temporary well and grouted the boring     
    on July 24, 2003.
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REMARKS 

PID calibrated using 96 

ppmv isobutylene.

PID = 0.0 ppmv (2.0-2.5 

feet bgl).

PID = 4.0 ppmv (3.0-3.25 

feet bgl).

Collected soil samples 

WO-5 (3.25') and WO-5 

(3.25 to 4.0').

PID = 1.9 ppmv (5.5-6.0 

feet bgl).

PID = 2.2 ppmv (7.0-7.5' 

feet bgl).

Organic odor.

Collected soil samples 

WO-5 (8.0') and WO-5 

(8.0-8.75').

PID = 3.2 ppmv (8.75-9.25 

feet bgl).

Date Finished: July 24, 2003

Date Started: July 24, 2003

Neat Cement
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 MFG Project No. 030229.14 

  
 Arcata, California 

Arcata Division Sawmill 
 Sierra Pacific Industries 

LOG OF BORING WO-6 

 (Page 1 of 1) 

Drilling Agency : Fisch Environmental

Drilling Method : Direct Push

Sampler Type : 2 1/4 inch-O.D., 4-foot long drive sampler

Sampling Method : PVC Liners

Ground Elevation : 96.97 feet above arbitrary datum

Logged By : Christopher Spill, R.G.

Reviewed By : Ross Steenson, C.HG.

Depth 

 in 

 Feet 

 0
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 DESCRIPTION 

CONCRETE AND BASEROCK.

CLAYEY SAND W/ GRAVEL:  brn (10YR 3/3); Med 
sand, little subangular F gravel, few silt, moist.

SILTY SAND W/ CLAY:  vdk grey (10YR 3/2); Med 
sand, some silt, few subangular F gravel, few clay, 
moist.

SAND:  grey (10YR 6/1); F sand, trace silt, moist.

PEAT: dk brn (10YR 3/3); mostly organic material 
(fiberous, spongy), few F sand, few silt.

SILT:  v dk grey brn (10YR 3/2); few F sand, few 
clay, organic material (rootlets).

 - wet.

NOTES:
1. Drilling completed at 10 feet bgl.
2. Installed 1-inch diameter PVC temporary well with   
    pre-packed sand filter sleeves to a depth of 10        
    feet bgl.
3. Collected groundwater sample WO-6-GW on
    July 24, 2003.
4. Removed temporary well and grouted the boring     
    on July 24, 2003.
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REMARKS 

PID calibrated using 96 

ppmv isobutylene.

PID = 2.6 ppmv (3.0-3.25 

feet bgl).

PID = 2.6 ppmv (4.0-4.5 

feet bgl).

Collected soil samples 

WO-6 (4.5') and WO-6 

(4.5 to 5.25').

PID = 2.6 ppmv (6.5-7.0 

feet bgl).

PID = 2.2 ppmv (8.5-9.0 

feet bgl).

Collected soil samples 

WO-6 (9.0') and WO-6 

(9.0-9.75').

Date Finished: July 24, 2003

Date Started: July 24, 2003

Neat Cement
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 Sierra Pacific Industries 
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 (Page 1 of 1) 

Drilling Agency : Fisch Environmental

Drilling Method : Direct Push

Sampler Type : 2 1/4 inch-O.D., 4-foot long drive sampler

Sampling Method : PVC Liners

Ground Elevation : 97.93 feet above arbitrary datum

Logged By : Christopher Spill, R.G.

Reviewed By : Ross Steenson, C.HG.
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 DESCRIPTION 

ASPHALT AND BASEROCK.

CLAYEY SAND W/ GRAVEL:  brn (10YR 3/3); Med 
sand, little subangular F gravel, few silt, moist.

SILTY SAND W/ CLAY:  v dk grey (10YR 3/2); Med 
sand, some silt, few subangular F gravel, few clay, 
moist.

SAND:  grey (10YR 6/1); F sand, trace silt, wet.

 - dk brn (10YR 3/2); few silt, trace organic material 
(rootlets).

NOTES:
1. Drilling completed at 10 feet bgl.
2. Installed 1-inch diameter PVC temporary well with   
    pre-packed sand filter sleeves to a depth of 10        
    feet bgl.
3. Collected groundwater sample WO-7-GW on
    July 24, 2003.
4. Removed temporary well and grouted the boring      
   on July 24, 2003.
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REMARKS 

PID calibrated using 96 

ppmv isobutylene.

PID = 3.0 ppmv (2.25-2.75 

feet bgl).

Collected soil samples 

WO-7 (4.0') and WO-7 

(4.0-4.75').

PID = 2.1 ppmv (4.75-5.25 

feet bgl).

PID = 1.2 ppmv (5.75-6.25 

feet bgl).

Collected soil samples 

WO-7 (8.0') and WO-7 

(8.0-8.75').

PID = 2.2 ppmv (8.75-9.25 

feet bgl).

Date Finished: July 24, 2003

Date Started: July 24, 2003

Neat Cement
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 (Page 1 of 1) 

Drilling Agency : Fisch Environmental

Drilling Method : Direct Push

Sampler Type : 2 1/4 inch-O.D., 4-foot long drive sampler

Sampling Method : PVC Liners

Ground Elevation : 97.25 feet above arbitrary datum

Logged By : Christopher Spill, R.G.

Reviewed By : Ross Steenson, C.HG.
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 DESCRIPTION 

SAND W/ GRAVEL: pale brn (10YR 6/3): Med sand, 
subangular to angular F gravel, dry.

SAND:  grey (10YR 6/1); F sand, trace silt, trace 
angular F gravel, organic material (rootlets), moist.

PEAT:  dk brn (10YR 3/3); mostly organic material 
(fiberous, spongy), few F sand, few silt.

SILT:  v dk grey brn (10YR 3/2); few F sand, few 
clay, organic material (rootlets).

 - wet.

 - dk brn (10YR 3/2); few silt, trace organic material.

NOTES:
1. Drilling completed at 10 feet bgl.
2. Installed 1-inch diameter PVC temporary well with   
    pre-packed sand filter sleeves to a depth of 10        
    feet bgl.
3. Collected groundwater sample WO-8-GW on
    July 24, 2003.
4. Removed temporary well and grouted the boring      
    on July 24, 2003.
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REMARKS 

PID calibrated using 96 

ppmv isobutylene.

PID = 2.6 ppmv (3.0-3.25 

feet bgl).

Collected soil samples 

WO-8 (3.25') and WO-8 

(3.25-4.0').

PID = 0.0 ppmv (5.5-6.0 

feet bgl).

Collected soil samples 

WO-8 (6.0') and WO-8 

(6.0-6.75').

Date Finished: July 24, 2003

Date Started: July 24, 2003

Neat Cement
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 (Page 1 of 1) 

Drilling Agency : Fisch Environmental

Drilling Method : Direct Push

Sampler Type : 2 1/4 inch-O.D., 4-foot long drive sampler

Sampling Method : PVC Liners

Ground Elevation : 97.67 feet above arbitrary datum

Logged By : Christopher Spill, R.G.

Reviewed By : Ross Steenson, C.HG.
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 DESCRIPTION 

SAND W/ GRAVEL: pale brn (10YR 6/3): Med sand, 
subangular to angular F gravel, dry.

SAND:  grey (10YR 6/1); F sand, trace silt, trace 
angular F gravel, organic material (rootlets), moist.

SILT:  v dk grey brn (10YR 3/2); few F sand, few 
clay, organic material (rootlets).

 - wet.

NOTES:
1. Drilling completed at 10 feet bgl.
2. Installed 1-inch diameter PVC temporary well with   
    pre-packed sand filter sleeves to a depth of 10        
    feet bgl.
3. Collected groundwater sample WO-9-GW on
    July 24, 2003.
4. Removed temporary well and grouted the boring      
    on July 24, 2003.
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REMARKS 

PID calibrated using 96 

ppmv isobutylene.

PID = 0.0 ppmv (1.75-2.25 

feet bgl).

Collected soil samples 

WO-9 (4.0') and WO-9 

(4.0-4.75').

PID = 0.0 ppmv (4.75-5.25 

feet bgl).

Collected soil samples 

WO-9 (8.0') and WO-9 

(8.0-8.75').

PID = 0.0 ppmv (8.75-9.25 

feet bgl).

Date Finished: July 24, 2003

Date Started: July 24, 2003

Neat Cement
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 LOG OF BORING WO-10 

 (Page 1 of 1) 

Drilling Agency : Fisch Environmental

Drilling Method : Direct Push

Sampler Type : 2 1/4 inch-O.D., 4-foot long drive sampler

Sampling Method : PVC Liners

Ground Elevation : 97.30 feet above arbitrary datum

Logged By : Christopher Spill, R.G.

Reviewed By : Ross Steenson, C.HG.
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 DESCRIPTION 

SAND W/ GRAVEL: pale brn (10YR 6/3): Med sand, 
subangular to angular F gravel, dry.

SAND:  grey (10YR 6/1); F sand, trace silt, trace 
angular F gravel, organic material (rootlets), moist.

SILT:  v dk grey brn (10YR 3/2); few F sand, few 
clay, organic material (rootlets).

 - wet.

NOTES:
1. Drilling completed at 10 feet bgl.
2. Installed 1-inch diameter PVC temporary well with   
    pre-packed sand filter sleeves to a depth of 10        
    feet bgl.
3. Collected groundwater sample WO-10-GW on
    July 24, 2003.
4. Removed temporary well and grouted the boring      
    on July 24, 2003.
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REMARKS 

PID calibrated using 96 

ppmv isobutylene.

PID = 0.0 ppmv (1.5-2.0 

feet bgl).

PID = 0.0 ppmv (4.5-5.0 

feet bgl).

Collected soil samples 

WO-10 (5.0') and WO-10 

(5.0-5.75').

PID = 0.0 ppmv (8.5-9.0 

feet bgl).

Collected soil samples 

WO-10 (9.0') and WO-10 

(9.0-9.75').

Date Finished: July 24, 2003

Date Started: July 24, 2003

Neat Cement



 

 
  

APPENDIX C 
 

Laboratory Report and Chain-of-Custody Records 
for Soil Samples







































































































































































































































 

 
  

APPENDIX D 
 

Laboratory Report and Chain-of-Custody Records 
for Groundwater Samples























































































































 

 
  

APPENDIX E 
 

Waste Disposal Documentation 
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