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MW-20 AND MW-21 WELL INSTALLATION 
AND SOIL 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 of two monitoring wells (MW-20 and MW-
21) and provide results for related soil sampling activities at the SPI Arcata Division Sawmill, 
located in Arcata, California (Figure 1).  The well installations and soil sampling were 
performed in accordance with requirements of the Consent Decree between the Ecological 
Rights Foundation and Sierra Pacific Industries, Inc., et al (case number C-01-0520-MEJ) and 
according to a work plan prepared by Geomatrix on January 20, 2004 and approved by the 
California Regional Water Quality Control Board, North Coast Region (RWQCB) on January 
29, 2004. 

Monitoring wells MW-20 and MW-21 were installed for the purpose of monitoring chlorinated 
phenols in groundwater in the former green chain area at the site (Figure 2).  Monitoring well 
MW-20 was constructed within the footprint of the source area removal excavation conducted 
during interim remedial measures (Geomatrix, 2003a) to monitor groundwater for chlorinated 
phenols at the former source area (Figure 3).  Monitoring well MW-21 was constructed 
approximately 30 feet east of existing monitoring well MW-7 to further define the extent of 
chlorinated phenols in groundwater in the former green chain area and to collect additional data 
pertaining to the natural attenuation of chlorinated phenols in groundwater (Figure 3).     

Soil samples were collected during the installation of monitoring well MW-21.  Soil samples 
were not collected during the installation of monitoring well MW-20 as a boring was not 
advanced for this well construction, as discussed in Section 3.1.  Results from analysis of the 
MW-21 soil samples are included in this report.   

2.0 FIELD AND LABORATORY METHODOLOGY 

Monitoring wells MW-20 and MW-21 were installed at the SPI Arcata Division Sawmill 
facility in January and February 2004, respectively.  During preparation for the field activities, 
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drilling permits were obtained from the Humboldt County Division of Environmental Health 
(HCDEH), Underground Service Alert (USA) was notified of the work area, and a site-specific 
health and safety plan was prepared for the work.  Fieldwork was implemented according to the 
HCDEH permit and health and safety plan, and in accordance with the RWQCB-approved 
work plan.  A California-registered geologist supervised the fieldwork.  The following sections 
document field and analytical methodology of the well installations and related soil sampling 
activities.   

2.1 MONITORING WELL MW-20 INSTALLATION 
Fisch Environmental of Valley Springs, California (C57 License Number 683865) constructed 
well MW-20 on January 23, 2004 in accordance with HCDEH Well and Boring Permit Number 
27-J (Appendix A) and under the supervision of Geomatrix.  The well was installed in the 
green chain area within the footprint of the source-area removal excavation conducted during 
interim remedial measures (Geomatrix, 2003a) (Figure 3).  USA ticket number 022795 was 
issued for this work.  Norm Crawford of the HCDEH inspected the well on February 13, 2004.     

Fisch Environmental installed well MW-20 through a 12-inch-diameter section of polyvinyl 
chloride (PVC) pipe that was placed vertically within the source area removal excavation prior 
to backfill.  Fisch Environmental placed well casing and annular materials through the PVC 
pipe as the pipe was removed from the ground using a hoist, toe strap, and equipment operator 
from the SPI Arcata Division Sawmill facility.  Well construction details are summarized in 
Table 1, graphically represented on a log in Appendix B, and discussed below.       

The monitoring well was constructed of 4-inch-diameter, Schedule 40 PVC blank casing and 
0.010-inch, slotted casing (screen).  The well casing was placed at a depth of 7 feet below the 
ground surface (bgs) on sandy backfill material; based on this depth and the depth of the former 
excavation (approximately 8 feet bgs), it is estimated that approximately 1 foot of slough was 
present within the 12-inch-diameter PVC pipe.  The well screen was installed from 3.2 to 6.8 
feet bgs.    



 

I:\Doc_Safe\9000s\9329\05-Task\Final Report\Well Inst Rpt.doc 3 

Fisch Environmental added filter pack sand (RMC Lonestar Number 2/12) and directed the 
crane operator to simultaneously pull the 12-inch-diameter PVC pipe out of the ground.  
Approximately three to four feet of filter pack sand was added.  Due to difficulty encountered 
removing the 12-inch-diameter PVC pipe with the crane and based on the predicted volume of 
sand to be added over this interval, the filter pack is composed of a mixture of the RMC 
Lonestar Number 2/12 sand and sand that was used to backfill the excavation.  Sandy backfill 
material collapsed around the 4-inch-diameter well casing between approximately one and 
three feet bgs after the filter pack was added and during final removal of the PVC pipe.  Fisch 
Environmental removed a foot of this material by hand to install a bentonite transition seal, 
from one to two feet bgs.  Completion at the surface consisted of an 8-inch-diameter, traffic-
rated well box that was encased within a sand-cement slurry that was placed to the approximate 
level of the base of surrounding concrete pavement.  The approximate two inches of well box 
stick-up will be filled-in when the excavation is paved over by SPI.     

2.2 MONITORING WELL MW-21 INSTALLATION 
Monitoring well MW-21 was installed in the green chain area approximately 30 feet east of 
existing monitoring well MW-7 (Figure 3).  Due to limited access to this location, because of 
facility structures, this well was installed at a later date (February 13, 2004) than well MW-20 
and using a different drilling company with limited access equipment, Precision Sampling, Inc. 
(PSI) of Richmond, California (C57 License Number 636387).  PSI constructed well MW-21 in 
accordance with HCDEH Permit (well and boring) number 27-K (Appendix A) and under the 
supervision of Geomatrix.  USA ticket number 022795 was issued for this work.  Norm 
Crawford of the HCDEH inspected the well on February 13, 2004.       

2.2.1 Boring 

PSI advanced a 2.5-inch-diameter boring to a total depth of approximately eight feet for the 
MW-21 well installation using a DA-II limited access drill rig.  PSI utilized the Enviro-coreTM 
sampling system to continuously core soil during advancement of the borehole.  A Geomatrix 
geologist screened recovered soil core for organic vapors 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.  
A log of this boring is included in Appendix B.        

2.2.2 Soil Sampling and Laboratory Methods 
Geomatrix collected samples of soil during continuous core of the boring for monitoring well 
MW-21.  Soil was recovered during the core sampling within plastic tubing; samples were 



 

I:\Doc_Safe\9000s\9329\05-Task\Final Report\Well Inst Rpt.doc 4 

collected from the tubing by cutting the tubing into approximately six-inch sections and sealing 
each end of the cut sections with TeflonTM sheets and plastic end caps.  Each sample was then 
labeled, tightly wrapped in a zip-sealed bag and taped, and placed in an ice-chilled cooler for 
transfer to an analytical laboratory for selected analyses that included the following:    

• Chlorinated phenols - Canadian Pulp Method;  

• Total organic carbon - U.S. Environmental Protection Agency (EPA) Method 9060;  

• pH - EPA Method 9045B; and  

• Dioxins and furans - EPA Method 1613.   

Samples were delivered under chain-of-custody to Alpha Analytical Laboratories, Inc. of 
Ukiah, California (Alpha Analytical), a California Department of Health Services-certified 
analytical laboratory.  Samples collected at depths of 1.5, 3.0, 5.0, and 7.0 feet bgs were 
analyzed by Alpha Analytical for chlorinated phenols, total organic carbon, and pH and the 
results were reported on a wet-weight basis.  Samples collected at depths of 1 and 4.5 feet bgs 
were transferred under chain-of-custody to Frontier Analytical Laboratory of El Dorado Hills, 
California (Frontier Analytical), also a California Department of Health Services-certified 
analytical laboratory, and analyzed for dioxins and furans.  Dioxin and furan results are 
reported on both dry- and wet-weight basis.  The dioxin and furan results are a complex 
mixture of various dioxin/furan congeners, which are generally summarized in terms of their 
2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) toxicity equivalence (TEQ) based on 
toxicity equivalency factors adopted by the California Environmental Protection Agency’s 
Office of Environmental Health Hazard Assessment (Cal-EPA, 2003).   

Laboratory analytical reports and chain-of-custody documentation are included in Appendix C.  
Soil sampling results are discussed in Section 3. 

2.2.3 Well Construction 
PSI installed monitoring well MW-21 through drive casing advanced for the 2.5-inch-diameter 
boring described in Section 2.2.1.  Well casing and annular materials were placed through the 
drive casing as it was retracted from the borehole.  PSI installed a pre-pack well constructed of 
¾-inch-diameter (nominal inner) and 1.5-inch-diameter (nominal outer), schedule 40, PVC 
casing and 0.01-inch slotted well screen.  Filter pack sand (RMC Lonestar Number 2/16) was 
placed between the inner and outer well screens, during field construction of the pre-pack well, 
and in the annular space from the bottom of the well to about six inches above the well screen 
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section, which was set from 2.1 to 8.1 feet bgs.  The remaining annular space was filled with a 
bentonite seal (from 1 to 1.5 feet bgs).  The surface completion consisted of a four-inch-square, 
steel, stand pipe.  The four-foot-long, stand pipe was completed three feet above grade with 1 
foot placed below grade and encased in concrete.  Annular space within the stand pipe was 
filled with filter pack sand followed by a two-inch cap of concrete to just below the top of the 
well casing.   

2.3 DEVELOPMENT OF MONITORING WELLS MW-20 AND MW-21 
Geomatrix developed monitoring well MW-20 on February 12, 2004 and monitoring well MW-
21 on February 13, 2004 using a combination of surging and pumping techniques.  Monitoring 
well MW-20 was surged with a 4-inch-diameter, rubber swab, and monitoring well MW-21 
was surged with a ½ -inch-diameter, steel fitting.  A diaphragm pump and a peristaltic pump 
were used to remove sediment and pump the well screen intervals at monitoring wells MW-20 
and MW-21, respectively.   

Pumping across various depths within the well screen interval continued until purged 
groundwater was visibly clear and water quality parameters stabilized to within 10 percent for 
specific conductance, 0.08 pH units of pH, and 1 degree Celsius for temperature.  A total of 
approximately 85 gallons (about 30 casing volumes) and 3 gallons (about 43 casing volumes) 
of groundwater were extracted from monitoring wells MW-20 and MW-21, respectively, 
during development.  

2.4 INVESTIGATION-DERIVED WASTE 
Drilling and sampling equipment used during the well installation and soil sampling activities 
were cleaned prior to use.  The equipment was either steam cleaned, or it was washed in a 
mixture of environmental-grade detergent and municipal water and then rinsed with municipal 
water. 

Waste that resulted from the cleaning procedures and from the sampling and well installation 
activities, including soil that was generated and purge water from well development (Section 
2.3), were placed in 55-gallon, steel drums and labeled.  The drums were temporary stored in a 
secure location at the site pending characterization and disposal at an appropriate off-site, 
waste-disposal facility.   

2.5 WELL SURVEY 
Omsberg & Company (Omsberg), a California-licensed land surveyor of Eureka, California, 
surveyed monitoring wells MW-20 and MW-21 on February 13, 2004.  The other 19 
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monitoring wells at the facility (Table 1 and Figure 3) were resurveyed with these wells to 
resolve discrepancies with previous survey data.  Survey data and a plot of well locations 
(topographic plat) from Omsberg are included in Appendix D.   

Omsberg located the wells relative to regional datum for horizontal (latitude and longitude) and 
vertical (elevation) control; the horizontal datum was North American Datum of 1983 and the 
vertical datum was National Geodetic Vertical Datum of 1929.  For vertical control, both the 
top of the north-side of the well casing and the ground surface were surveyed.  Survey data is 
summarized in Table 1 with the well construction details.       

3.0 SOIL SAMPLING RESULTS  

This section presents results of soil sampling activities.  Observations of subsurface conditions 
(lithology and groundwater occurrence) are discussed relative to previous investigation and 
well monitoring results, and soil sampling results are presented and discussed.   

3.1 SUBSURFACE CONDITIONS 
Subsurface conditions, including lithology and occurrence of groundwater, were similar to 
previous investigation results (Geomatrix, 2000b).  Soil encountered consisted of fine- to 
medium-sand that has been characterized as being of sand dune origin.  Native soil was 
encountered during the installation of monitoring well MW-21.  Soil surrounding monitoring 
well MW-20 was excavation backfill material obtained from the facility property, as discussed 
in the Report on Interim Remedial Measures: Source Area Removal (Geomatrix, 2003a), and 
appears to be consistent with dune sand exposed on the property.   

Wet soil was first encountered during monitoring well MW-20 and MW-21 installations at 
depths of approximately 1.25 feet bgs (2.25 feet below the raised former green chain platform) 
and approximately 1 foot bgs, respectively.  These depths are similar to the depth-to-
groundwater that have been measured in the vicinity during groundwater monitoring events 
(Geomatrix, 2004).   

3.2 LABORATORY ANALYTICAL RESULTS 
Laboratory analytical results for soil samples collected during the installation of monitoring 
well MW-21 (Appendix C) are summarized in Tables 2 and 3.  Figure 4 shows investigation 
samples have been collected in the former green chain area vicinity, and Figure 5 summarizes 
MW-21 and previous soil sample results.     
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Table 2 presents results for soil samples collected at depths of 1.5, 3.0, 5.0 and 7.0 feet bgs and 
analyzed for pH, TOC, and chlorinated phenols.  Soil pH in the samples ranged from 6.4 to 6.8, 
and TOC concentrations ranged from 925 to 1070 milligrams per kilogram (mg/kg; parts per 
million), with the higher TOC concentrations in the vicinity of 3.0 and 5.0 feet bgs.  
Chlorinated phenols were not detected in the soil samples collected form depths of 1.5, 5.0, and 
7.0.  Pentachlorophenol (PCP) was detected in the 3-foot sample at a concentration of 4.1 
mg/kg.  As shown on Figure 5, this PCP concentration at this depth is consistent with other soil 
sampling results for PCP in the vicinity; PCP, if detected, is present at a depth around 3 feet (±2 
feet) bgs.  PCP has not been detected at depths greater than 5 feet bgs.   

Table 3 presents results for soil samples collected at depths of 1.0 and 4.5 feet bgs and analyzed 
for dioxins and furans.  As discussed in Section 2.2.2, dioxin and furan concentrations refer to a 
complex mixture of various dioxin/furan congeners that are generally summarized in terms of 
2,3,7,8-TCDD and based on toxicity equivalency factors.  The toxicity equivalence (TEQ) 
calculated from the soil samples collected at 1.0 and 4.5 feet were 1.32 and 0.006 picograms 
per gram (pg/g; parts per trillion), respectively, for wet-weight results and 1.54 and 0.007 pg/g, 
respectively, for dry-weight results.  The percent of toxicity equivalence contributed by 2,3,7,8-
TCDD for each sample was zero.  

Soil sample results were consistent with our current understanding of the distribution of 
constituents of concern at the former green chain area.  The results confirm the presence of low 
concentrations of PCP and some dioxin/furan congeners.  The concentrations of these 
constituents will be further monitored through groundwater sampling events scheduled for 
monitoring well MW-21 (Section 4.0).       

3.3 LABORATORY DATA QUALITY REVIEW 
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) and Inorganic Data Review (U.S. EPA, 2002).  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, were included in the review.  
Based on our review, the soil sampling results appear to be representative, as qualified below.     

The laboratory control spike for chlorinated phenols had zero recovery. The laboratory QA/QC 
official believes that the spike was not added as the duplicate spike results were within control 
limits.  All other laboratory QA/QC procedures were within acceptable limits.   
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Some analytical results for dioxin and furan concentrations were flagged by the laboratory for 
being below (less than) the instrument calibration range.  Results for these low concentration 
congeners should therefore be considered approximate.  All other analytical results appear to be 
accurate.  The Geomatrix project manager has reviewed the data, and the soil sampling data are 
considered representative and complete.      

 
4.0 FUTURE WELL MONITORING AND SAMPLING 

Monitoring wells MW-20 and MW-21, installed to further evaluate chlorinated phenols in 
groundwater at the SPI facility, will be monitored and sampled and results will be reported on a 
quarterly frequency in accordance with RWQCB Monitoring and Reporting Program No. R1-
203-0127.  The first monitoring and sampling event for these wells was performed in March 
2004.   
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TABLE 1
MONITORING WELL CONSTRUCTION DETAILS 1

Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Well
No.

Date
Installed

Total 
Boring 
Depth

Total
Well

Depth
Well

Diameter Latitude2 Longitude2
Ground Level 

Elevation2

Top of 
Casing 

Elevation2
Screened
Interval

Screen Slot 
Size 

Filter
Pack

Interval

Bentonite
Seal

Interval

Surface
Seal

Interval3

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

MW-1 5-Mar-02 8 8 2 40.8661595 124.1521395 6.77 6.34 2.0 – 8.0 0.01 1.5 – 8.0 1.0 – 1.5 0 – 1.0
MW-2 5-Mar-02 9 8 2 40.8661024 124.1525276 7.06 6.26 2.0 – 8.0 0.01 1.5 – 9.0 1.0 – 1.5 0 – 1.0
MW-3 5-Mar-02 8.5 8 2 40.8662689 124.1530739 8.32 7.87 2.0 – 8.0 0.01 1.5 – 8.5 1.0 – 1.5 0 – 1.0
MW-4 5-Mar-02 8 8 2 40.8662303 124.1533599 7.82 7.39 2.0 – 8.0 0.01 1.5 – 8.0 1.0 – 1.5 0 – 1.0
MW-5 7-Mar-02 8 8 2 40.8660945 124.1536734 7.91 7.39 2.0 – 8.0 0.01 1.5 – 8.0 1.0 – 1.5 0 – 1.0
MW-6 7-Mar-02 8 8 2 40.8660710 124.1531061 6.78 6.48 2.0 – 8.0 0.01 1.5 – 8.0 1.0 – 1.5 0 – 1.0
MW-7 7-Mar-02 8 8 2 40.8659980 124.1531187 6.74 6.39 2.0 – 8.0 0.01 1.5 – 8.0 1.0 – 1.5 0 – 1.0
MW-8 8-Mar-02 8 8 2 40.8657492 124.1535343 7.20 6.98 2.0 – 8.0 0.01 1.5 – 8.0 1.0 – 1.5 0 – 1.0
MW-9 8-Mar-02 8 8 2 40.8657520 124.1532218 7.01 6.56 2.0 – 8.0 0.01 1.5 – 8.0 1.0 – 1.5 0 – 1.0
MW-10 11-Nov-02 9.5 8 2 40.8656910 124.1530670 6.73 6.50 2.0 – 8.0 0.01 1.5 – 9.5 1.0 – 1.5 0 – 1.0
MW-11 12-Nov-02 8.5 8 2 40.8655740 124.1533817 7.16 6.93 2.0 – 8.0 0.01 1.5 – 8.5 1.0 – 1.5 0 – 1.0
MW-12 12-Nov-02 9.5 8 2 40.8656625 124.1537231 7.66 7.41 2.0 – 8.0 0.01 1.5 – 9.5 1.0 – 1.5 0 – 1.0
MW-14 13-Nov-02 8 8 2 40.8657622 124.1523580 6.25 5.80 2.0 – 8.0 0.01 1.5 – 8.0 1.0 – 1.5 0 – 1.0
MW-17 14-Nov-02 9 8 2 40.8656690 124.1526420 6.11 5.81 2.0 – 8.0 0.01 1.5 – 9.0 1.0 – 1.5 0 – 1.0
MW-18 13-Nov-02 9.5 8 4 40.8657448 124.1531649 6.77 6.57 2.0 – 8.0 0.01 1.5 – 9.5 1.0 – 1.5 0 – 1.0
MW-204 23-Jan-03 8 7 4 40.8658416 124.1532563 7.57 8.52 3.2 – 6.8 0.01 2.0 – 7.0 1.0 – 2.0 0 – 1.0
MW-21 12-Feb-03 8.3 8.3 0.75 40.8660161 124.1530089 6.76 9.54 2.1 – 8.1 0.01 1.5 – 8.3 1.0 – 1.5 0 – 1.0

MW-13D 12-Nov-02 21 20 2 40.8660809 124.1525231 6.91 6.61 15.0 – 20.0 0.01 13.5 – 21.0 12.0 – 13.5 0 – 12.0
MW-15D 13-Nov-02 21 20 2 40.8662658 124.1528255 8.24 7.84 15.0 – 20.0 0.01 14.0 – 21.0 12.0 – 14.0 0 – 12.0
MW-16D 14-Nov-02 21.5 20 2 40.8655571 124.1530363 6.78 6.48 15.0 – 20.0 0.01 14.0 – 21.5 12.0 – 14.0 0 – 12.0
MW-19D 14-Nov-02 21.5 20 2 40.8662419 124.1532744 7.86 7.71 15.0 – 20.0 0.01 14.0 – 21.0 12.0 – 14.0 0 – 12.0

Notes: 

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

3.  Surface seal interval consists of the concrete surface completion and a neat cement sanitary seal, if applicable. 
4.  Well installed on a raised concrete pad of the former green chain.  Depth measurements (ft bgs) relative to local ground surface of the concrete pad, which is approximately 1 foot
     above ground surface of the surrounding grade.  

Shallow Wells

Deep Wells

1. Construction details for wells MW-1 through MW-9 were obtained from Report on Recent Hydrogeologic Investigations at Sierra-Pacific Industries, Arcata Division Sawmill,
    dated April 19, 2002 prepared by Environet Consulting.  Construction details for wells MW-10 through MW-19D were obtained from Results of the Remedial Investigation for
    Sierra Pacific Industries – Arcata Division Sawmills, Arcata, California , dated January 30, 2003, prepared by Environet Consulting.  Installation of wells MW-20 and MW-21
    documented in this report.  
2. Monitoring wells surveyed by Omsberg Suveyors and Company of Eureka California on February 13, 2003; latitude and longitude surveyed    relative to North American Datum 
   (NAD) of 1983 and elevations surveyed relative to National Geodetic Vertical Datum (NGVD) of 1929.  
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TABLE 2
SOIL SAMPLE ANALYTICAL RESULTS FOR

pH, TOC, AND CHLORINATED PHENOLS1

Sierra Pacific Industries
Arcata Division Sawmill

Arcata, California

Sample ID
Date

Sampled Depth pH TOC 2,4,6-TCP 2,3,5,6-TCP 2,3,4,6-TCP 2,3,4,5-TCP PCP 
(ft bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

MW-21-1.5 12-Feb-04 1.5 6.7 925 <1.0 <1.0 <1.0 <1.0 <1.0
MW-21-3.0 12-Feb-04 3.0 6.7 1070 <1.0 <1.0 <1.0 <1.0 4.1
MW-21-5.0 12-Feb-04 5.0 6.8 1040 <1.0 <1.0 <1.0 <1.0 <1.0
MW-21-7.0 12-Feb-04 7.0 6.4 976 <1.0 <1.0 <1.0 <1.0 <1.0

Notes: 
1.  Alpha Analytical analyzed samples for TOC using EPA Method 9060; for pH using EPA Method 9045B; and for chlorinated 
     phenols by the Canadian Pulp Method (results for chlorinated phenol data reported in wet-weight format). 

Abbreviations:
TOC = total organic carbon
2,4,6-TCP = 2,4,6-tetrachlorophenol
2,3,5,6-TCP = 2,3,5,6-tetrachlorophenol
2,3,4,6-TCP = 2,3,4,6-tetrachlorophenol
2,3,4,5-TCP = 2,3,4,5-tetrachlorophenol
PCP = pentachlorophenol
< = Target analyte was not detected at or above the laboratory reporting limit shown.
ft bgs = feet below ground surface
mg/kg = milligrams per kilogram (parts per million)
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  SAMPLE  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, PERCENT
SAMPLE BORING DEPTH   SAMPLE  2, 3, 7, 8- 3, 7, 8- 4, 7, 8-  6, 7, 8- 7, 8, 9- 4, 6, 7, 8- Total 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 TOTAL 2,3,7,8-

 ID  ID (feet bgs) DATE LITHOLOGY TCDD PeCDD HxCDD HxCDD HxCDD HpCDD OCDD Dioxins TCDF PeCDF PeCDF HxCDF HxCDF HxCDF HxCDF HpCDF HpCDF OCDF Furans TEQ 2, 3 TCDD4

MW-21-1.0 MW-21 1.0 12-Apr-04 sand <0.132 <0.197 <0.358 1.67 J 0.534 J 83.0 2640 384 <0.0597 <0.387 <0.381 0.289 J <0.145 0.456 J <0.103 13.3 0.959 J 54.0 70.2 1.54 0
MW-21-4.5 MW-21 4.5 12-Apr-04 sand <0.118 <0.135 <0.226 <0.237 <0.212 00.710 J 2.44 J 1.31 J <0.0538 <0.173 <0.177 <0.0561 <0.0695 <0.0871 <0.0959 <0.0878 <0.0922 <0.409 0.146 J 0.00734 0

MW-21-1.0 MW-21 1.0 12-Apr-04 sand <0.114 <0.170 <0.308 1.43 J 0.460 J 71.4 2270 331 <0.0513 <0.333 <0.328 0.248 J <0.124 0.392 J <0.0890 11.5 0.826 J 46.5 60.5 1.32 0
MW-21-4.5 MW-21 4.5 12-Apr-04 sand <0.0989 <0.113 <0.189 <0.199 <0.178 0.595 J 2.05 J 1.10 J <0.0451 <0.145 <0.148 <0.0470 <0.0582 <0.0730 <0.0803 <0.0735 <0.0772 <0.342 0.122 J 0.00615 0

TEF 5: 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: 
1. Frontier Analytical Laboratory analyzed samples for dioxins and furans using EPA Method 1613.
2. Calculated as the sum of congener concentrations after each has been multiplied by its TEF. 
3. Concentrations not detected above the laboratory reporting limit were assigned a concentration of 0 pg/g to calculate TEQ.
4. Calculated by dividing the concentration of 2,3,7,8-TCDD by the Total TEQ (multiplied by 100).  When the concentration of 2,3,7,8-TCDD was not detected, it was assigned a concentration of 0 pg/g for this calculcation.  
5. Toxicity equivalency factor (unitless) from the World Health Organization, 1997 (WHO-97), adopted from F.X.R. van Leeuwen, 1997.

Abbreviations:
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 equivalence
TEF = toxicity equivalency factor (unitless)
EPA = U.S. Environmental Protection Agency
bgs = below ground surface
pg/g = picograms per gram
-- = not applicable
< = target analyte was not detected at or above the laboratory reporting limit shown
J = concentration detected was below the calibration range

Dry-Weight Results

Wet-Weight Results

TABLE 3

Sierra Pacific Industries 
Arcata Division Sawmill

Arcata, California

DIOXINS AND FURANS1
SOIL SAMPLE ANALYTICAL RESULTS FOR

Concentrations in picograms per gram (pg/g).
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NOTE:
Site plan modified from Plate 2B in Results of the Remedial Investigation for Sierra Pacific Industries -
Arcata Division Sawmills, Arcata, California, dated January 30, 2003, prepared by EnviroNet.
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APPENDIX A 
Permits – Humboldt County  

Division of Environmental Health 











 

APPENDIX B 
Boring Logs, Well Construction Details, 

and Well Development Records 
 



DESCRIPTION
NAME (USCS Symbol): color, moist, % by weight., plast., consistency,  structure, cementation, react. w/HCl. geo. inter.

B
lo

w
s/

F
oo

t

S
am

pl
e

N
o.

SAMPLES

HAMMER WEIGHT:

S
am

pl
e

PROJECT:

BORING LOCATION:

DRILLING CONTRACTOR:

DRILLING METHOD:

DRILLING EQUIPMENT:

SAMPLING METHOD:

DROP:

REMARKS

Project No. FigureGeomatrix Consultants
B-1 (3/97)

RESPONSIBLE PROFESSIONAL: REG. NO.

DATE FINISHED:DATE STARTED:

DEPTH TO WATER:
FIRST COMPL.

LOGGED BY:

TOTAL DEPTH: MEASURING POINT:

ELEVATION AND DATUM:

D
E

P
T

H
(f

ee
t)

O
V

M
 R

ea
di

ng
(p

pm
)

Boring Log Explanation

Surface Elevation

# #

DrawingNo.

PROJECT NAME
Project Location
More Project Location

B1-4

Notes

 1. Soil descriptions are based on the Unified Soil Classification 
System (USCS). ASTM D2488-90 "Standard Practice for 
Description and Identification of Soils (Visual-Manual 
Procedure)" used for guidance to describe soils and provide 
USCS Names and Symbols.

 2. Soil color described according to Munsell Color Chart.

 3. Dashed lines separating soil strata represent inferred 
boundaries between sampled intervals that may be abrupt or 
gradual transitions. Solid lines represent approximate 
boundaries observed within sample intervals.

 4. OVM = organic vapor meter, reading in parts per million.

 5. Odor, if noted, is subjective and not necessarily indicative of 
specific compounds or concentrations

Interval of recovered soil core collected with split-barrel 

Interval of recovered soil core collected with split-spoon 

Interval of no recovery

Sample collected for chemical analysis and sample 
identification

≤ ≥



Sand/cement slurry

Bentonite chip seal

Excavation backfill

4" Schedule 40 PVC,
0.010" slot well screen

#2/12 sand mixed with
excavation backfill

Schedule 40 PVC
endcap

Excavation backfill

*   Well installed within
12" diameter
Schedule 40 PVC
pipe that was placed
within excavation prior
to backfill. Pipe
removed during the
well installation.

** Ground surface
elevation at top of
concrete pad,
approximately 1 foot
above ground surface
of surrounding grade.

CONCRETE(to be paved)
POORLY GRADED SAND (SP):  light olive gray  (5Y
6/2), moist, 95% fine to medium sand, 5% nonplastic
fines [FILL; EXCAVATION BACKFILL]

wet

Bottom of former excavation approximately 8.0 feet

NA

NA

1/23/04

RESPONSIBLE PROFESSIONAL:

Fisch Environmental Exploration Services

B. Thompson

C.HG. 710

OAKWELLV_TOC(REV. 9/00)

Log of Well No. MW-20

DESCRIPTION

HAMMER WEIGHT:

LOGGED BY:

7.57' MSL (NGVD 1929)**

SAMPLING METHOD:

B. Thompson

cementation, react. w/HCl, geo. inter.

Surface Elevation:

NA*

REG. NO.

FIRST

NA

8.52' MSL (NGVD 1929)

TOTAL DEPTH (ft.):

COMPL.
4" Sch. 40 PVC
CASING:

SCREEN INTERVAL (ft.):

DATE FINISHED:

3.2-6.8

2.25 NA

N: 40.8658416; E: 124.1532563 (NAD 1983)

NAME (USCS): color, moist, % by wt., plast. density, structure,

NA*

DROP:

DATE STARTED:

8.0

TOP OF CASING ELEVATION AND DATUM:
BORING LOCATION:

DRILLING CONTRACTOR:

DRILLING METHOD:

DRILLING EQUIPMENT:

1/23/04

DEPTH TO
WATER (ft.):

O
VM

D
EP

TH

DRILLING REMARKS
DETAILS AND/OR

WELL CONSTRUCTION
SAMPLES

R
ea

di
ng

Sa
m
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e

Bl
ow

s/

N
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et
)

Fo
ot

Sa
m
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e

Traffic Box

Geomatrix Consultants

SIERRA PACIFIC INDUSTRIES
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0

0

0

CONCRETE

POORLY GRADED SAND (SP):  dark greenish gray
(10Y 4/1 to 5GY 4/1), wet, 95% fine to medium sand,
5% nonplastic fines

Bottom of boring at 8.0 feet

M
W

-2
1-

1.
0

M
W

-2
1-

1.
5

M
W

-2
1-

3.
0

M
W

-2
1-

4.
5

M
W

-2
1-

5.
0

M
W

-2
1-

7.
0

Stove pipe well box
Concrete

Bentonite chip seal

#2/16 filter pack sand
0.75" diameter Schedule
40 PVC casing

Prepack well screen.
1.5" diameter outer &
0.75" diameter inner
Schedule 40 PVC,
0.010" slot

2.25" diameter borehole

Schedule 40 PVC
endcap

OVM = Thermo
Environmental
Instruments 580B PID
calibrated with 100 ppm
isobutylene standard.

NA

DATE FINISHED:
2/12/04
SCREEN INTERVAL (ft.):
2.1-8.1
CASING:
0.75 Sch. 40 PVC

COMPL.
1.0

SAMPLING METHOD:

B. Thompson

FIRST

6.76' MSL (NGVD 1929)

9.54' MSL (NGVD 1929)BORING LOCATION:

DRILLING CONTRACTOR:

DRILLING METHOD:

DRILLING EQUIPMENT:

OAKWELLV_PPACKTOC(5/03)

Log of Well No. MW-21

RESPONSIBLE PROFESSIONAL:

Enviro-core sampling system [4’ x 1.5"]

NA

NAME (USCS): color, moist, % by wt., plast. density, structure,

Direct push

REG. NO.

DESCRIPTION

HAMMER WEIGHT:

LOGGED BY:

Surface Elevation:

NA

2/12/04

DA-II

cementation, react. w/HCl, geo. inter.

TOTAL DEPTH (ft.):

DROP:

DATE STARTED:

8.0

Precision Sampling Incorporated

B. Thompson

C.HG. 710

N: 40.8660161; E: 124.1530089 (NAD 1983) TOP OF CASING ELEVATION AND DATUM:

DEPTH TO
WATER (ft.):

WELL CONSTRUCTION
SAMPLES
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APPENDIX C 
Laboratory Analytical Reports and  

Chain-of-Custody Records 









































 

APPENDIX D 
Topographic Plat and  

Monitor Well (Survey) Data 






