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TRUCK SHOP AREA MONITORING WELLS AND PIEZOMETERS 
INSTALLATION AND SAMPLING REPORT 

Sierra Pacific Industries 
Arcata Division Sawmill 

2593 New Navy Base Road  
Arcata, California 

1.0 INTRODUCTION 

Geomatrix Consultants, Inc. (Geomatrix) has prepared this report on behalf of Sierra Pacific 
Industries, Inc. (SPI) to document the installation and sampling of two monitoring wells 
(MW-22 and MW-23) and two piezometers (P-24 and P-25) at the SPI Arcata Division 
Sawmill located in Arcata, California (Figure 1).  The well and piezometer installations and 
sampling were performed to assess the possible presence of chemicals in soil and groundwater 
in the vicinity of a former waste oil underground storage tank (UST) near the truck shop at the 
site (Figures 2 and 3).  The work was performed in accordance with Geomatrix’s May 20, 2005 
work plan that was approved (with modification1) by the California Regional Water Quality 
Control Board, North Coast Region (RWQCB) on July 14, 2005. 

The field methods for the monitoring well and piezometer installations and sampling, the 
results of soil and groundwater sample analyses, our conclusions, and the planned additional 
work are discussed in this report. 

2.0 MONITORING WELL AND PIEZOMETER INSTALLATION 

Monitoring wells MW-22 and MW-23 and piezometers P-24 and P-25 were installed by Fisch 
Environmental (Fisch) of Valley Springs, California (C57 License Number 683865) on August 
1, 2005 under the supervision of a Geomatrix, Professional Geologist.  Prior to drilling, well 
installation permits were obtained from the Humboldt County Division of Environmental 
Health (HCDEH; Well and Boring Permit Number 27-M, Appendix A), and Underground 
Service Alert (USA) was notified of the work area (ticket number 274707 was issued for this 
work).  All field activities were conducted pursuant to the requirements of a site-specific health 
and safety plan. 

                                                 
1 The work plan was approved with the condition that an additional piezometer (P-25) be installed approximately 

30 feet south of the former waste oil UST in the vicinity of former boring WO-3. 
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The two monitoring wells (MW-22 and MW-23) and piezometer P-25 were installed in the 
downgradient direction from the former UST, whereas piezometer P-24 was installed in the 
upgradient direction (Figure 3).  Mr. Norm Crawford of the HCDEH inspected the well and 
piezometer installations on August 1, 2005.  The following sections document the field and 
analytical methodology of the well and piezometer installations and related soil and 
groundwater sampling activities. 

2.1 SOIL BORING AND SOIL SAMPLING 
Fisch performed the drilling and sampling using a Geoprobe 6600 hollow-stem-auger drill rig.  
Each boring was advanced to a total depth of 10 below ground surface (bgs).  At each location, 
Fisch initially used a continuous core sampling system to collect soil cores from the ground 
surface to the total depth of the boring, except in the boring for monitoring well MW-23, where 
Fisch inadvertently collected a continuous core sample only to a depth of 5 feet bgs.  After the 
initial core sampling, Fisch overdrilled each boring to total depth using an 8-inch-diameter 
hollow-stem auger.  Geomatrix screened recovered soil cores for organic vapors at 
approximately 2-foot intervals, using an organic vapor meter with a photoionization detector, 
and described the soil using American Society of Testing and Materials Standard D2488-90, 
based on the Unified Soil Classification System, for guidance.  Logs of the borings and 
well/piezometer construction information are included in Appendix B. 

Geomatrix collected a soil sample from a 6-inch section of the soil core located at a depth just 
above the first observed wet soil in each boring.  Soil was recovered during the core sampling 
in plastic tubing; samples were collected from the tubing by cutting the tubing into 
approximately 6-inch sections and sealing each end of the cut sections with TeflonTM sheets 
and plastic end caps secured with silicon tape.  Soil samples collected for volatile organic 
analyses were collected in Encore® samplers.  These soil samples were submitted for the 
analyses described in Section 3.0. 

Each sample was then labeled, tightly wrapped in a zip-sealed bag, and placed in an ice-chilled 
cooler for transfer to Friedman & Bruya, Inc. of Seattle, Washington (Friedman & Bruya), a 
California Department of Health Services-certified analytical laboratory, under Geomatrix 
chain-of-custody procedures.  Analytical methods are described in Section 3.0, and results are 
described in Section 4.0. 
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2.2 WELL AND PIEZOMETER CONSTRUCTION 
The monitoring wells and piezometers were constructed using 2-inch-diameter, Schedule 40 
PVC blank casing and 0.020-inch slot size, Schedule 40 PVC well screen.  Well casings and 
annular materials were installed through the hollow-stem augers as they were retracted from the 
boreholes.  The well screens were installed from approximately 2.5 to 9.5 feet bgs (the lower 
approximately 6 inches in each borehole was sloughed in with native material).  Approximately 
7 feet of filter pack sand (size 2/12) was added, followed by 6 inches of bentonite grout seal 
placed on the filter pack sand above the screened interval.  Surface completion consisted of an 
8-inch-diameter, traffic-rated well box that was encased in concrete from grade to depths of 1.5 
to 2.5 feet bgs.  Well construction details are summarized in Table 1 and are graphically 
represented on the soil boring logs in Appendix B. 

2.3 DEVELOPMENT OF MONITORING WELLS AND PIEZOMETERS 
Geomatrix developed the monitoring wells and piezometers on August 30 and 31, 2005 using a 
combination of surging and pumping techniques.  The wells and piezometers were surged with 
a 2-inch-diameter rubber swab that was cleaned with potable water using a pressure-washer.  A 
diaphragm pump was then used to both remove sediment from the wells and pump groundwater 
from the screened intervals.   

MW-22 was developed until purged groundwater was visibly clear and water quality 
parameters stabilized to within 10 percent for specific conductance, 0.05 pH units for pH, and 1 
degree Celsius for temperature.  A total of approximately 74 gallons (about 123 casing 
volumes) of groundwater were extracted from monitoring well MW-22. 

Due to very slow recharge in well MW-23 and piezometers P-24 and P-25, development was 
performed by repeatedly purging the wells dry and allowing them to recharge.  A total of 
approximately 8.5 gallons (about 14 casing volumes), 7.5 gallons (about 10 casing volumes) 
and 4.5 gallons (about 9 casing volumes) of groundwater were extracted from well MW-23 and 
piezometers P-24 and P-25, respectively. 

2.4 GROUNDWATER SAMPLING OF MONITORING WELLS AND PIEZOMETERS 
The newly installed groundwater monitoring wells and piezometers were sampled on 
September 8, 2005.  Prior to sampling, the depth to water was measured using an electronic 
sounder, which was cleaned with an Alconox® detergent solution and rinsed with distilled 
water prior to use at each location.  Depth-to-water measurements are summarized in Table 2. 
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The monitoring wells and piezometers were purged and sampled on September 8, 2005 using 
dedicated, disposable Teflon® bailers to remove standing water in the well casings.  Field 
personnel measured and recorded readings of temperature, pH, and specific conductance during 
groundwater purging activities.  The purging activities were ceased when a minimum of three 
well casing volumes of water had been removed and water quality parameters stabilized to 
within 10 percent of specific conductance, 0.05 pH units for pH, and 1 degree Celsius for 
temperature.  Copies of the field records for groundwater monitoring and sampling activities 
are included in Appendix B. 

After purging, groundwater samples were collected from each well or piezometer using 
dedicated Teflon® bailers.  An additional groundwater sample was collected from monitoring 
well MW-22 and submitted to the laboratory as a blind duplicate sample, labeled BD-01-
200509.  A field sample of groundwater was monitored for temperature, pH, and specific 
conductance just prior to collecting the groundwater sample to record the water quality 
parameters of the groundwater being sampled.  These field parameters are summarized in 
Table 3. 

Groundwater collected from the monitoring wells and piezometers was placed in three 1-Liter 
amber glass bottles, two 500-milliliter (mL) amber glass bottles, and four 40-mL hydrochloric 
acid-preserved glass vials that were all sealed with Teflon®-lined screw caps.  After filling, the 
sample containers were labeled and placed in an ice-cooled, insulated chest for transport to 
Friedman & Bruya for analysis.   

2.5 INVESTIGATION-DERIVED WASTE 
Drilling equipment used during the soil sampling and well installation activities was cleaned 
with potable water using a pressure-washer at the facility’s steam cleaning pad.  The equipment 
wash water generated at the steam cleaning pad collected in a sump and passed through an oil-
water separator before discharging to the sanitary sewer system. 

Soil generated during the well and piezometer installation activities and development and purge 
water from development and sampling activities were placed in 55-gallon steel drums and 
labeled.  The drums are temporarily stored in a covered and secondarily contained waste 
accumulation location at the site pending characterization and disposal at an appropriate off-site 
waste-disposal facility.   



 

I:\Doc_Safe\9000s\9329\14-Task\Well Install Rpt\Word Files\Well Inst Rpt_20051215.doc 5 

2.6 WELL SURVEY 
Omsberg & Preston (Omsberg), a California-licensed land surveyor from Eureka, California, 
surveyed monitoring wells MW-22 and MW-23 and piezometers P-24 and P-25 on 
August 11, 2005.  Omsberg located the wells relative to regional datums for horizontal (latitude 
and longitude) and vertical (elevation) control.  The horizontal datum was the North American 
Datum of 1983 and the vertical datum was the North American Vertical Datum of 1988.  For 
vertical control, both the top of the north side of the well casing and the ground surface were 
surveyed.  Survey data are summarized in Table 1 with the well construction details.   Survey 
data from Omsberg are included in Appendix C. 

3.0 LABORATORY ANALYTICAL METHODS AND DATA QUALITY REVIEW 

Soil samples taken from the borings and groundwater samples taken from the developed 
piezometers and monitoring wells were submitted to Friedman & Bruya under Geomatrix 
chain-of-custody procedures for analyses for the following constituents:  

• Volatile Organic Compounds—EPA Method 8260; 

• Polycyclic Aromatic Hydrocarbons—EPA Method 8270 SIM; 

• Phenol—EPA Method 8270; 

• Total Petroleum Hydrocarbon as gasoline—EPA 8015M; and  

• Total Petroleum Hydrocarbon as diesel and motor oil—EPA Method 8015M after 
silica gel preparation (EPA Method 3630). 

Geomatrix evaluated data quality using data verification procedures described in the U.S. EPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review (U.S. 
EPA, 1999).  A check of laboratory quality assurance and quality control (QA/QC) procedures, 
such as method blank analyses, surrogate recoveries, and laboratory control spikes and 
duplicate spikes, was included in the review.  Based on the procedures, data quality review, and 
qualifications to some of the soil results, as discussed in Appendix D, the analytical data quality 
is satisfactory and the soil and groundwater sample results are considered representative. 

4.0 RESULTS  

This section presents results of soil and groundwater sampling activities.  Observations of 
subsurface conditions (lithology and groundwater occurrence) are discussed relative to previous 
investigation and well monitoring results. 
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4.1 SITE GEOLOGY AND HYDROGEOLOGY 
In general, subsurface conditions encountered during the monitoring well and piezometer 
installations, including lithology and occurrence of groundwater, were similar to those 
encountered in previous investigations in this area of the site (MFG and Geomatrix, 2004).  
Non-native soil encountered included baserock beneath the asphalt in the borings for MW-22, 
MW-23, and P-24 and a 0.25- to 1.5-foot layer of wood fragments in the depths interval of 4.5 
to 9.5 feet bgs in the borings for MW-22, P-24, and P-25.  Native soil encountered consisted of 
fine- to medium-grained sand that has been characterized as being of sand dune origin, silt, silt 
with sand, sandy silt, and clay.   

Depth to first groundwater in the borings ranged from about 5.0 to 6.5 feet bgs.  These depths 
are similar to the depth-to-groundwater measurements that have been measured in the vicinity 
during previous boring activities (MFG and Geomatrix, 2004).   

During the groundwater monitoring event, depth to groundwater measured in the monitoring 
wells and piezometers ranged from 4.84 to 5.76 feet below the measuring point, with associated 
groundwater elevations ranging from 9.36 to 10.49 feet relative to the North American Vertical 
Datum of 1988.  Groundwater elevation data from these monitoring wells indicate that the 
direction of shallow groundwater flow is generally to the southeast (Figure 4).  The magnitude 
of the lateral hydraulic gradient is approximately 0.02 foot/foot based upon the 9.5- and 10-foot 
estimated contour intervals. 

4.2 SOIL ANALYTICAL RESULTS 
Laboratory analytical results (Appendix E) for soil samples collected during the installation of 
the monitoring wells and piezometers are summarized in Table 4 and Figure 5 and discussed 
below. 

VOCs and phenol were not detected above their respective laboratory reporting limits. 

The only PAHs detected were phenanthrene, detected at a concentration of 0.0072 milligrams 
per kilogram (mg/kg) in the 4.0 ft bgs sample from MW-23, and benzo(b)fluoranthene, 
detected at a concentration of 0.068 mg/kg in the 5.5 ft bgs sample from P-24. 

TPH as gasoline was detected at 2 mg/kg in the 6.0 ft bgs sample from MW-22.  TPH as diesel 
was detected at 130 mg/kg in the 6.5 ft bgs sample from MW-22 and at 410 mg/kg in the 5.0 ft 
bgs sample from P-25.  TPH as motor oil was detected at 470 mg/kg in the 6.5 ft bgs sample 
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from MW-22, at 53 mg/kg in the 5.5 ft bgs sample from P-24, and at 98 mg/kg in the 5.0 ft bgs 
sample from P-25. 

4.3 GROUNDWATER ANALYTICAL RESULTS 
Laboratory analytical results (Appendix F) for groundwater samples collected from the 
monitoring wells and piezometers are summarized in Table 5 and Figure 6 and discussed 
below. 

The only VOCs detected were acetone and toluene.  Acetone was detected in the groundwater 
samples collected from MW-22 at 28 micrograms per liter (µg/L) and 36 µg/L (for primary and 
blind duplicate samples, respectively).  Toluene was detected in the groundwater samples 
collected from MW-22 at 23 µg/L and 29 µg/L (for primary and blind duplicate samples, 
respectively) and in the groundwater sample collected from P-25 at 130 µg/L.  

Phenol and PAHs were not detected in any of the samples.  

TPH as gasoline was detected only in the groundwater sample collected from piezometer P-25, 
at a concentration of 330 µg/L.  TPH as diesel was detected at a concentration of 76 µg/L in the 
groundwater sample collected from piezometer P-24 and at 80 µg/L in the groundwater sample 
collected from piezometer P-25.  TPH as motor oil was detected at 280 µg/L, 350 µg/L, and 
750 µg/L in the groundwater samples collected from MW-23, P-24, and P-25, respectively. 

5.0 CONCLUSIONS  

Based on the results of the soil samples collected, soil in the former waste oil UST area appears 
to be impacted by low concentrations of petroleum hydrocarbons and two PAHs.  Groundwater 
in the truck shop area appears to be impacted by low concentrations of petroleum 
hydrocarbons. No benzene or PAHs were detected in the groundwater samples.  Monitoring 
wells MW-22 and MW-23 will be monitored for petroleum hydrocarbons and sampled 
semiannually, and piezometers P-24 and P-25 will be used to measure depth to water to provide 
information on the occurrence and movement of groundwater.  The results will be reported 
semiannually in accordance with the RWQCB-approved work plan.  The next monitoring and 
sampling event for these wells and piezometers is scheduled for March 2006. 
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TABLES 



Well
No.

Date
Installed

Total 
Boring 
Depth

Total
Well

Depth
Well

Diameter Latitude1 Longitude1

Ground 
Level 

Elevation1

Top of 
Casing 

Elevation1
Screened
Interval

Screen Slot 
Size 

Filter
Pack

Interval

Bentonite
Seal

Interval

Surface
Seal

Interval2

(ft bgs) (ft bgs) (inches) (ft msl) (ft msl) (ft bgs) (inches) (ft bgs) (ft bgs) (ft bgs)

MW-22 1-Aug-05 10 10 2 40.8631428 124.1555472 15.37 15.12 3.5 – 9.0 0.02 3.0 – 10 2.5 – 3.0 0 – 2.5
MW-23 1-Aug-05 10 10 2 40.8632724 124.1553765 15.34 15.11 2.5 – 9.0 0.02 2.0 – 10 1.5 – 2.0 0 – 1.5
P-24 1-Aug-05 10 10 2 40.8634773 124.1557306 15.56 15.33 3.5 – 9.0 0.02 3.0 – 10 2.5 – 3.0 0 – 2.5
P-25 1-Aug-05 10 10 2 40.8632884 124.1556166 16.04 15.75 3.5 – 9.0 0.02 3.0 – 10 2.5 – 3.0 0 – 2.5

Notes: 

Abbreviations: 
ft bgs = feet below ground surface
ft msl = feet mean sea level

2.  Surface seal interval consists of the concrete surface completion and a neat cement sanitary seal, if applicable. 

Shallow Wells

1. Monitoring wells surveyed by Omsberg and Preston of Eureka California on August 11, 2005; latitude and longitude surveyed relative to North American Datum 
    (NAD) of 1983 and elevations surveyed relative to the North American Vertical Datum (NAVD) of 1988.  

TABLE 1

MONITORING WELL AND PIEZOMETER CONSTRUCTION DETAILS
Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California
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Well No.
 Measurement 

 Date
 MP Elevation 1          

(ft NAVD 88)
Depth to Water      

(ft bMP)
Water Level Elevation  

(ft NAVD 88)

MW-22 9/8/2005 15.12 5.76 9.36
MW-23 9/8/2005 15.11 5.44 9.67

P-24 9/8/2005 15.33 4.84 10.49
P-25 9/8/2005 15.75 5.47 10.28

Note:
1.  Monitoring wells surveyed by Omsberg & Preston of Eureka, California.  Wells were 
     surveyed on August 11, 2005; elevations shown are relative to the Northern American    
     Vertical Datum of 1988.  

Abbreviations:
ft NAVD 88 = feet above North American Vertical Datum of 1988
ft bMP = feet below measuring point

Arcata, California

TABLE 2

SUMMARY OF WATER LEVEL MEASUREMENTS
Sierra Pacific Industries
Arcata Division Sawmill
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Temperature 
Specific 

Conductance pH 
(ºC) (µmhos/cm) (pH Units)

MW-22 9/8/2005 19 740 6.6
MW-23 9/8/2005 18 4,400 6.7

P-24 9/8/2005 21 1,500 6.2
P-25 9/8/2005 18 410 6.1

Note:
1.  Water quality parameters measured in the field using an Ultrameter instrument;
     reported measurements recorded towards end of purge after parameters stabilized
     or from the last purge volume if a well was repeatedly purged dry. 

Abbreviations:

 µmhos/cm = micromhos per centimeter at 25 ºC
ºC = degrees Celsius

Date Sampled

Field Measurements1

Well No.

Arcata, California

TABLE 3

SUMMARY OF WATER QUALITY PARAMETERS
Sierra Pacific Industries
Arcata Division Sawmill
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TPH as 
Gasoline 
(mg/kg)

TPH as 
Diesel2 

(mg/kg)

TPH as 
Motor Oil2 

(mg/kg) PAHs (mg/kg)

MW-22-6.0 8/1/2005 6.0 2 -- -- ND 3,4 -- --
MW-22-6.5 8/1/2005 6.5 -- 130 470 -- <0.3 ND
MW-23-3.5 8/1/2005 3.5 <2 -- -- ND -- --
MW-23-4.0 8/1/2005 4.0 -- <50 <50 -- <0.3 phenanthrene  0.0072

P-24-5.0 8/1/2005 5.0 <2 -- -- ND -- --
P-24-5.5 8/1/2005 5.5 -- <50 53 -- <0.3 benzo(b)fluoranthene  0.068
P-25-4.5 8/1/2005 4.5 <2 -- -- ND -- --
P-25-5.0 8/1/2005 5.0 -- 410 98 -- <0.3 ND

Notes: 
1.  Samples analyzed by Friedman & Bruya, Inc., in Seattle, Washington, for total petroleum hydrocarbons (TPH) as gasoline,  TPH as
     diesel, and TPH as motor oil by EPA Method 8015 Modified; for volatile organic compounds (VOCs) by EPA Method 8260B;    
     for phenol by EPA Method  8270C; and for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C SIM.
2.  Sample extracts passed through a silica gel column prior to analysis.
3.  Methylene chloride was detected in the sample at a concentration of 0.89 mg/kg; however, it was also detected in the method blank
     at a concentration of 0.82 mg/kg, and therefore, the sample result is considered as not detected above the reporting limit.
4.  ND = not detected at or above the analytical laboratory reporting limit.  Reporting limits vary for each compound; 
     see the analytical laboratory reports (Appendix E) for compound-specific reporting limits.

Abbreviations:
ft bgs = feet below ground surface
EPA = U.S. Environmental Protection Agency 
mg/kg = milligrams per kilogram; parts per million
-- = not measured or sample not collected for analysis
< =  target analyte was not detected at or above the laboratory reporting limit shown

Arcata, California

Sample ID Date

Hydrocarbon Constituents

Depth 
(ft bgs)

VOCs 
(mg/kg)

Phenol 
(mg/kg)

TABLE 4

SOIL LABORATORY ANALYTICAL RESULTS 1

Sierra Pacific Industries
Arcata Division Sawmill
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TPH as 
Gasoline 

(µg/L)

TPH as 
Diesel2 

(µg/L)

TPH as 
Motor Oil2 

(µg/L)
VOCs3            

(µg/L)

9/8/2005 <100 <50 <250
acetone 28   
toluene  23 <10 ND4

9/8/2005 <100 <50 <250
acetone 36   
toluene 29 <10 ND

MW-23 9/8/2005 <100 <50 280 ND <10 ND
P-24 9/8/2005 <100 76 350 ND <10 ND
P-25 9/8/2005 330 80 750 toluene 130 <10 ND

Notes: 
1.  Samples analyzed by Friedman & Bruya, Inc., in Seattle Washington, for total petroleum hydrocarbons (TPH)   
     as gasoline,  TPH as diesel and TPH as motor oil by EPA Method 8015 Modified, for volatile organic    
     compounds (VOCs) by EPA Method 8260B, for phenol by EPA Method  8270C, and for polycyclic aromatic 
     hydrocarbons (PAHs) by EPA Method 8270C SIM.
2.  Sample extracts passed through a silica gel column prior to analysis.
3.  Only detected compounds are presented.
4.  ND = not detected at or above the analytical laboratory reporting limit.  Reporting limits vary for each compound; 
     see the analytical laboratory reports (Appendix F) for compound-specific reporting limits.
5.  Duplicate sample.

Abbreviations:
µg/L = micrograms per liter; parts per billion
< =  target analyte was not detected at or above the laboratory reporting limit shown
EPA = U.S. Environmental Protection Agency 

TABLE 5

GROUNDWATER LABORATORY ANALYTICAL RESULTS 1
Sierra Pacific Industries
Arcata Division Sawmill

MW-22

PAHs 
(µg/L)

Arcata, California

Sample 
Location Date

Hydrocarbon Constituents

Phenol 
(µg/L)
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APPENDIX B 
Boring Logs, Well Construction Details, 

Well Development Records, and 
Groundwater Sampling Field Records 
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APPENDIX D 

LABORATORY DATA QUALITY REVIEW 

Geomatrix reviewed quality assurance and quality control (QA/QC) procedures to assess 
quality of the analytical results by evaluating the precision, accuracy, and completeness 
of the data.  Data quality was reviewed using U.S. Environmental Protection Agency 
National Functional Guidelines for Organic Data Review (U.S. EPA, 1999). 

PRECISION 

Data precision is evaluated by comparing analytical results for the following:  

• primary and (blind) duplicate field samples  
• matrix spike (MS) and matrix spike duplicate (MSD) concentrations  
• laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) 

Concentrations detected in the primary or spiked samples are compared with respective 
concentrations in duplicate or duplicate spiked samples.  Relative percent differences 
(RPDs) are used to calculate results, using the following equation: 

100
2/)(

][
×

+
−

=
DS

DSRPD  

Where, 

S = Sample concentration 
D = Duplicate sample concentration 

RPDs for primary and duplicate field samples are calculated in Table F-1.  RPDs are only 
calculated when primary and duplicate sample concentrations are greater than or equal to 
two times the laboratory reporting limits.  In cases where the detection in either the 
primary or duplicate sample, or both, is less than two times the reporting limit, the 
absolute difference between the primary and duplicate sample concentration is calculated.  
The RPDs between the primary (MW-22) and the duplicate (BD-01) field samples for 
acetone and toluene in groundwater were less than 30% and are considered appropriate 
(Table D-1).  RPDs for MS/MSD and LCS/LCSD analyses are reported in laboratory 
analytical reports, included in Appendixes E and F. 
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ACCURACY 

Data accuracy is assessed by evaluating holding times required by analytical methods, 
sample preservation, laboratory method blank results, recovery of laboratory surrogates, 
MS/MSD results, and LCS/LCSD results.  We evaluated these criteria for the soil and 
groundwater samples.  Results of the review are summarized below.  

• Hold times.  Samples were analyzed within the holding time for each analytical 
method. 

• Preservation.  Groundwater samples collected for volatile organic compounds 
(VOCs) and total petroleum hydrocarbons as gas (TPHg) analyses were collected 
in laboratory-supplied containers with preservatives.  All samples were stored and 
transported to the analytical laboratory in chilled coolers. 

• Method blanks.  Methylene chloride was detected at 0.82 µg/g in the method 
blank for soil, therefore, the 0.89 µg/g result for methylene chloride in sample 
MW-22-6.0 is considered to not be detected above the reporting limit (“U” flag).  
No detections were observed in any other of the method blanks analyzed by the 
laboratory. 

• Surrogate recoveries.  Unacceptable VOC surrogate recovery for 4-
bromofluorobenzene in soil samples MW-22-6.0 and P-24-5.0 and toluene-d8 in 
soil sample P-24-5.0 result in detected compounds qualified with a “J”, however, 
the only detection is methylene chloride, which is already qualified with a “U” 
(because of method blank detection).  Non-detected compounds quantitation 
(reporting) limit are qualified with a “UJ”.  One surrogate recovery for the phenol 
analysis in soil was below the acceptance criteria, but no action is required unless 
more than one surrogate is unacceptable.  All other laboratory surrogates were 
recovered at concentrations within acceptable ranges.    

• MS/MSD analysis.  The matrix spike for TPHd in soil had only 27% recovery 
(out of acceptance criteria) and the matrix spike duplicate had 129% recovery 
(within acceptance criteria).  Based upon a lack of precision, detected samples are 
flagged with a “J” to indicate that the results are approximate concentrations.  In 
addition, the VOC matrix spike recovery in soil was below acceptance criteria for 
four analytes, but no further action was necessary.  All other RPDs were 
acceptable. 
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• LCS/LCSD analysis.  A note for the laboratory control sample indicated that the 
calibration result for bromoethane and chloroethane exceeded 15% deviation.  
However, the average deviation for all compounds was less than 15%, therefore 
the initial calibration is considered valid.  All RPDs were acceptable. 

COMPLETENESS 

Based on our laboratory data quality review, data contained in this report are considered 
complete and representative. 



TABLE D-1
RELATIVE PERCENT DIFFERENCES 

BETWEEN DUPLICATE SAMPLES
Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Sample 
Concentration

Duplicate 
Sample Concentration

MW-22 BD-01

Acetone 10 28 36 25.0%
Toluene 1 23 29 23.1%

Notes: 

Volatile Organic Compounds by EPA 8260B (reported in micrograms per liter [µg/L]) 2

Relative Percent 
Difference 1

Reporting 
Limit

Samples collected on September 8, 2005

Constituent

1. RPD calculated as ([2(S-D)]/[S+D]) x 100 where S is the sample concentration and D is the blind 
duplicate sample concentration.  For sample concentrations less than two times the reporting limit, the 
absolute difference between the sample concentration and the blind duplicate sample is calculated.  

2. Analyzed by Friedman & Bruya, Inc. Environmental Chemists, of Seattle, Washington. 
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APPENDIX E 
Laboratory Analytical Reports and 

Chain-of-Custody Records - Soil 









































































APPENDIX F 
Laboratory Analytical Reports 

and Chain-of-Custody 
Records -Groundwater 

 


























































































