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1.0 Introduction 
 
1.1 Purpose 
 
SHN Consulting Engineers & Geologists, Inc. (SHN) has prepared this subsurface investigation 
report of findings for the former Carrier Shop (site), former PALCO Mill B complex, in Scotia, 
California.  This report has been prepared for and with the approval of Humboldt Redwood 
Company, LLC (HRC).   
 
1.2 Location  
 
The study area consists of the land area containing the former PALCO Mill B complex, specifically 
the former Carrier Shop, which is presently owned by HRC.  As shown on Figure 1, the site lies 
within the Town of Scotia, Humboldt County, California.   
 
1.3 Background- Former Mill B 
 
The Mill B area had been an active sawmill and related operations facility since the late 1800s.  A 
detailed site history was included in the Phase I Environmental Site Assessment (SHN, 2002).  The 
Mill B debarker, sawmill, remill, greenchain facilities, and monorail shed were demolished in 2005.  
Concrete foundations and subsurface utility infrastructure remain.  During November 2005, SHN 
conducted limited soil and groundwater sampling, based upon historical operations research.  
Results of the 2005 subsurface investigation indicated several areas at the former PALCO Mill B 
that have potential petroleum hydrocarbon contaminated shallow soil and shallow groundwater 
(approximately 2 to 14 feet Below Ground Surface [BGS]).  Metals, Volatile Organic Compounds 
(VOCs), and Semi-Volatile Organic Compounds (SVOCs) were not detected at concentrations 
indicating impact to the soil or groundwater.     
 
Pursuant to due diligence being performed by SHN for PALCO on sites within the Mill B area, 
SHN prepared and submitted a technical memorandum (report of findings) from the November 
2005 investigation to PALCO in August 2006 (SHN, August 2006).  The technical memorandum and 
a work plan for additional investigation at the former Bunker/Locomotive and former Carrier Shop 
areas were submitted to the California Regional Water Quality Control Board, North Coast Region 
(RWQCB) in September 2006 (SHN, September 2006). 
 
In a letter dated November 14, 2006, the RWQCB commented on the September 2006 submittal and 
concurred with the work plan for additional investigation at the former Bunker/Locomotive and 
former Carrier Shop areas. 
 
In August 2007, SHN supervised the additional investigation activities in the vicinity of the 
Bunker/Locomotive and former Carrier Shop areas.  Background soil conditions were also 
investigated for the presence of naturally occurring metals in the vicinity of the Old Millwright 
Shop.  Results of the August 2007 investigation were included in the Additional Subsurface 
Investigation Report of Findings (SHN, October 2007). 
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In a letter dated July 14, 2009, the RWQCB commented on the October 2007 report of findings.  On 
September 30, 2009, SHN submitted the Additional Subsurface Investigation Work Plan (SHN, 
September 2009), as requested in the July 14, 2009 RWQCB letter.  The work plan also included a 
request for no further action at the former Mill B/Monorail area. 
 
In a letter dated November 2, 2009, the RWQCB commented on the September 2009 work plan.  The 
RWQCB did concur with the proposed plan but did not concur with the request for no further 
action at the former Mill B/Monorail area.  
 
On December 28, 2009, SHN submitted a draft response (SHN, December 8, 2009) to the RWQCB's 
November 2009 letter.  On January 29, 2010, the RWQCB commented on the draft response and 
requested that additional groundwater samples be collected at the former Mill B/Monorail area 
and analyzed for lead.  On February 26, 2010, SHN submitted a final version of the draft response, 
and included additional information regarding the collection of samples for lead analysis (SHN, 
February 2010).  In a letter dated April 1, 2010, the RWQCB concurred with the modifications to the 
November 2009 work plan included in the February 2010 response letter.    
 
In March 2010, SHN supervised the additional investigation at the former Mill B/Monorail, former 
Bunker/Locomotive, Machine Shop, Diesel Tank, and former Carrier Shop areas.  The results were 
included in the May 2010 report of findings (SHN, May 2010). 
 
In a letter dated June 24, 2010, the RWQCB commented on the May 2010 report of findings.  The 
RWQCB concurred with a recommendation to prepare a work plan for additional investigation at 
the former Carrier Shop, and concurred with the request for no further action at the former Mill 
B/Monorail areas.  The RWQCB did not concur with the recommendation for no further action at 
the former Bunker/Locomotive, Machine Shop, and Diesel Tank areas.  SHN and the RWQCB 
discussed the June 24, 2010 letter in a conference call on August 3, 2010, and the RWQCB indicated 
they would reconsider the request for no further action at the former Bunker/ Locomotive, 
Machine Shop, and Diesel Tank areas if it could be demonstrated that Water Quality Objectives 
(WQOs) would be achieved in a reasonable timeframe. 
 
In October 2010, SHN submitted a data evaluation and work plan for additional site investigation at 
the former Carrier Shop to the RWQCB and recommended no further action for the former 
Bunker/Locomotive, Machine Shop, and Diesel Tank Areas (SHN, October 2010).  The RWQCB 
responded with comments on the work plan in a letter dated December 2, 2010, which also 
included concurrence with no further action for the former Bunker/Locomotive, Machine Shop, 
and Diesel Tank Areas (Appendix A). 
 
A response to comments and addendum to the work plan was submitted by SHN in January 2011 
(SHN, January 2011), and approved by the RWQCB in a letter dated February 7, 2011 (Appendix 
A). 
 
1.4 Scope of Work 
 
The scope of work proposed by SHN, subsequently modified, and approved by the RWQCB, was 
to provide the information needed to address the RWQCB’s concerns at the former Carrier Shop.   
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The scope consisted of the following tasks:  

• Conduct project implementation, including subcontractor coordination, permit 
acquisition, and marking and notifying Underground Service Alert.  

• Install direct push soil borings. 

• Collect soil samples for laboratory analysis from select borings. 

• Install temporary well points in select soil borings. 

• Collect groundwater samples from the temporary well points and the three existing 
piezometers for laboratory analysis. 

• Collect and submit a sample of Light Non-Aqueous Phase Liquid (LNAPL) for 
hydrocarbon fingerprinting. 

• Survey the existing piezometers per Geotracker Standards. 

• Prepare a report of findings and conceptual site model. 

• Submit all data to the California State Water Resources Control Board Geotracker® 
database. 

 
2.0 Field Activities 
 
This section describes the field activities performed in March 2011.  Field notes from the March 2011 
investigation are included in Appendix B. 
 
2.1 Soil Sampling 
 
On March 15 and 16, 2011, SHN supervised Fisch Drilling of Hydesville, California in advancing 
nine continuously cored soil borings/temporary well points (CS-301 through CS-309).  Soil boring 
locations near the former Carrier Shop are shown on Figure 2. 
 
Each continuously cored soil boring was advanced using the Geoprobe® DT-22 sampling system in 
4-foot increments.  At least three soil samples were collected from each soil boring (except at CS-
307).  Material observed at boring CS-307 consisted of sand and gravel, which were interpreted to 
be the backfill around the leach pipe.  Soil borings were extended to a maximum depth of 16 feet 
BGS (except at CS-309).  Boring CS-309 was extended to 28 feet BGS, in order to sample soil and 
groundwater below the bottom depth of the leach pipe.  Discrete sections of the soil cores were 
screened in the field using a Photoionization Detector (PID).  Soil samples were collected at depths 
where PID and/or visual observation indicated potential petroleum hydrocarbon contamination 
and/or changes in subsurface lithology. 
 
Following retrieval of the sampler, the plastic tube was removed from the sampler, and the selected 
sample aliquot was cut from the desired depth and sealed on both ends with Teflon® tape and 
plastic caps.  Soils in the remaining sample tubes were used for soil descriptions.  Each soil sample 
was labeled with the project name, sample number, sample depth, sample time, and date.  All 
samples were placed in Ziploc® bags and stored in an iced cooler.  Each soil sample was analyzed 
for constituents described in “Section 2.4: Laboratory Analysis.”  Sample handling, transport, and 
delivery to the laboratory were documented using chain-of-custody procedures. 
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2.2  Temporary Well Point Sampling 
 
Following completion of soil sampling activities, a temporary well point was installed in each soil 
boring.  The temporary well points consisted of 3/4-inch diameter Polyvinyl Chloride (PVC) casing 
with 10 feet of well screen, except at boring CS-309 where the Geoprobe® screen point sampler was 
used.  Each temporary well point was purged using a peristaltic pump and new polyethylene tubing 
or new tubing with a bottom mounted check valve, until the groundwater was relatively clear.  A 
groundwater sample was then collected from each temporary well point by decanting the 
groundwater into laboratory supplied containers.  Groundwater samples collected for dissolved 
metals analysis were filtered in the field with a new disposable 0.45 micron filter. 
 
Each groundwater sample was placed in a laboratory-supplied container, labeled with the project 
name, sample number, sample time, and date, and placed in an iced cooler.  Each groundwater 
sample was analyzed for constituents described in “Section 2.4: Laboratory Analysis.”  Sample 
handling, transport, and delivery to the laboratory were documented using chain-of-custody 
procedures. 
 
Depth-to-water measurements from grade were taken using an electronic water level meter prior to 
purging each temporary well point. 
 
On completion of soil and groundwater sampling, all boreholes were backfilled with bentonite and 
capped at the surface to match the existing surface.  On March 17, 2011, all boring locations were 
surveyed for location.  Piezometers CS-09, CS-10, and CS-15 were surveyed for location and 
elevation to Geotracker standards.    
 
2.3  Piezometer Sampling 
 
Groundwater samples were collected from piezometers CS-09, CS-10, and CS-15 at the former 
Carrier Shop.  Prior to purging, each piezometer was measured for depth-to-water, and checked for 
the presence of LNAPL.  Approximately 0.05 feet of LNAPL was measured in piezometer CS-09, 
using an electronic oil/water interface probe.  Field measurements of pH and temperature were 
collected periodically during purging activities using portable instrumentation.  
 
A sample of LNAPL was collected from CS-09 prior to purging, using a length of clean plastic 
tubing.  The tubing was inserted into the piezometer, and sealed on the top end and removed.  The 
entrained LNAPL was decanted into a laboratory supplied container.  Sample handling, transport, 
and delivery to the laboratory were documented using chain-of-custody procedures. 
 
A groundwater sample was collected from each piezometer using a peristaltic pump and new 
disposable tubing.  Groundwater samples collected for dissolved metals analysis were filtered in the 
field with a new disposable 0.45 micron filter.  Piezometers CS-10 and CS-15 went dry during 
sampling, were left overnight to recharge, and were sampled the following day. 
 
Each groundwater sample was labeled with the project name, sample number, sample time, and 
date, and placed in an iced cooler.  Each groundwater sample was analyzed for constituents 
described in “Section 2.4: Laboratory Analysis.”  Sample handling, transport, and delivery to the 
laboratory were documented using chain-of-custody procedures. 
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2.4 Laboratory Analysis 
 
Soil and groundwater samples were analyzed for one or more the following constituents: 

• Total Petroleum Hydrocarbons as Motor Oil (TPHMO) and as Diesel (TPHD) in 
general accordance with United States Environmental Protection Agency (EPA) 
Method No. 8015B 

• Total Petroleum Hydrocarbons as Gasoline (TPHG), Benzene, Toluene, 
Ethylbenzene, and total Xylenes (BTEX), and VOCs in general accordance with EPA 
Method No. 8260B or 8260B Modified 

• SVOCs in general accordance with EPA Method No. SW8270C 

• Metals and dissolved metals in general accordance with EPA Method No. SW6020A 
or 200.8 Rev. 5.4 

 
Soil and groundwater analyses were submitted to North Coast Laboratories, LTD. of Arcata, a 
California state certified laboratory.  One sample of LNAPL from CS-09 was submitted to Torkelson 
Geochemistry of Tulsa, Oklahoma for LNAPL fingerprinting. 
 
2.5 Survey 
 
On March 17, 2011, SHN surveyed the existing piezometers for location and elevation under the 
direction of a licensed surveyor.  Survey data was collected per Geotracker standards.  The survey 
data is included in Appendix B. 
 
2.6 Equipment Decontamination Procedures 
 
All drilling equipment was cleaned prior to being transported to the site.  All equipment that 
required on-site cleaning was decontaminated using the triple wash system.  The equipment was 
first washed in a water solution using Liquinox® cleaner, followed by two distilled water rinses. 
 
2.7 Investigation-Derived Waste Management 
 
Water used in the decontamination of equipment, tools, and all purge water was contained in 5-
gallon buckets and transported to SHN’s 1,000-gallon purge water storage tank, located at 812 W. 
Wabash Avenue in Eureka, California.  Approximately 10 gallons of water will be discharged, 
under permit, to the City of Eureka wastewater collection system.  A copy of the discharge receipt 
will be included in future correspondence.  
 
A small volume of soil cuttings was generated during the investigation (approximately two, 5-
gallon buckets).  The cuttings were placed in 5-gallon buckets and transferred to the New Company 
Garage.  HRC arranged for the proper disposal of this material.  A copy of the waste manifest is 
included in Appendix B. 
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3.0 Results of the Investigation 
 
This section describes the results of the March 2011 investigation.  Field notes are included in 
Appendix B.  Soil boring logs are included in Appendix C.  Laboratory analytical reports are 
included in Appendix D.  Historic soil and groundwater analytical results are included in 
Appendix E. 
 
3.1 Hydrogeology 
 
Subsurface soils observed during this investigation consisted of sandy gravel fill material to 
varying depths, underlain by varying thicknesses of clayey or sandy silt, with interbedded silty 
sand.  Depth to water in temporary well points ranged from approximately 1 feet BGS at CS-307 to 
13.3 feet at CS-308.   
 
SHN measured depth-to-groundwater from the existing piezometers in March 2011 (Table 1).   
 

Table 1 
Groundwater Elevations, March 16, 2011 

Former Carrier Shop Area, Former PALCO Mill B, Scotia, California 

Sample Location 
Sample Date 

Top-of-Casing 
Elevation1 

(feet)  

Density of 
LNAPL2 

 (g/ml) 3 

Depth-to-
LNAPL 
(feet) 4 

Depth-to-
Water 
(feet) 4 

LNAPL 
Thickness 

(feet) 

Groundwater 
Elevation1 

(feet) 
CS-09 110.62 0.805 1.75 1.80 0.05 108.86 
CS-10 109.91 --6 -- 2.80 -- 107.11 
CS-15 108.52 -- -- 7.16 -- 101.36 

1. Referenced to North American Vertical Datum, 1988 
2. LNAPL:  Light Non-Aqueous Phase Liquid 
3. g/ml:  grams per milliliter 

4. Below top of casing or reference point 
5. Estimated Density 
6.  --: No measurable LNAPL  

 
When there is a measurable amount of LNAPL, the groundwater elevation is corrected for the 
density of LNAPL (EPA, 1996).  
 
Equation: To obtain a corrected hydraulic head value when LNAPL is present in a well: 
 

hc = hm +(Ho  
Po 

) Pw 
Where: 
 hc = corrected water level elevation (feet) 
 hm = measured elevation of the LNAPL-water interface (feet) 
 Ho = thickness of LNAPL (feet) 
 Po = LNAPL density (grams per milliliter [g/ml]) 
 Pw = water density (g/ml); usually assumed = 1.0 
 
A groundwater contour map for March 16, 2011, is presented as Figure 3.  On March 16, 
2011, the groundwater flow was to the south-southeast with an approximate gradient of 0.14 
feet per foot. 
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3.2 Soil Analytical Results 
 
Twenty-seven soil samples were submitted for laboratory analysis from the former Carrier Shop 
area.  The laboratory analytical results for the soil samples collected during this investigation are 
presented in Tables 2 and 3.  Select results are shown on Figure 4.   
 
Petroleum hydrocarbons were detected in seven soil samples collected in March 2011.  The vertical 
extent of petroleum impacts to soil was defined at each boring location where petroleum 
hydrocarbons were detected in shallow soil. 
 
Four soil samples were analyzed for SVOCs; two shallow and two deeper samples from 2 locations.  
Low concentrations of a few SVOCs were detected in each sample analyzed from 4-feet BGS.  
SVOCs were not detected in the deeper soil samples analyzed. 
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Table 2 

Soil Analytical Results, March 15 and 16, 2011 
Former Carrier Shop Area, Former PALCO Mill B, Scotia, California 

 (in mg/kg1, unless otherwise noted) 
Sample Location &  

Depth (feet) TPHMO2 TPHD2 TPHG3 B3 T3 E3 X3 MTBE3 VOCs3               SVOCs4     
(ug/kg)5 

CS-301@4 1,700 290 2806 <0.00507 <0.0050 <0.0050 <0.015 <0.020 ND8 All ND, except Fluorene = 41 / 
Phenanthrene = 29 / Pyrene = 35 

CS-301@8 12 3.49 <1.0 <0.0050 <0.0050 <0.0050 <0.015 <0.020 ND ND 
CS-301@12 <10 <1.0 <1.0 --10 -- -- -- -- -- -- 
CS-302@4 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-302@8 <10 <1.0 <1.0 -- -- -- -- -- -- -- 

CS-302@12 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-303@4 19 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-303@8 <10 <1.0 <1.0 -- -- -- -- -- -- -- 

CS-303@12 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-304@4 <10 1.29 <1.0 -- -- -- -- -- -- -- 
CS-304@8 <10 <1.0 <1.0 -- -- -- -- -- -- -- 

CS-304@12 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-305@4 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-305@8 <10 <1.0 <1.0 -- -- -- -- -- -- -- 

CS-305@12 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-306@4 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-306@8 <10 <1.0 <1.0 -- -- -- -- -- -- -- 

CS-306@12 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-308@4 1411 1.09 <1.0 -- -- -- -- -- -- -- 
CS-308@8 <10 <1.0 <1.0 -- -- -- -- -- -- -- 

CS-308@12 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
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Table 2 
Soil Analytical Results, March 15 and 16, 2011 

Former Carrier Shop Area, Former PALCO Mill B, Scotia, California 
 (in mg/kg1, unless otherwise noted) 

Sample Location &  
Depth (feet) TPHMO2 TPHD2 TPHG3 B3 T3 E3 X3 MTBE3 VOCs3               SVOCs4     

(ug/kg)5 

CS-309@4 2,400 4809 3006 <0.0050 <0.0050 <0.0050 <0.015 <0.020 ND 

All ND, except Naphthalene = 56 
/Acenaphthylene = 33 

/Acenaphthene = 47 /Fluorene = 
140 /Phenanthrene = 220 

/Anthracene = 27 /Fluoranthene = 
47 /Pyrene = 47 

CS-309@8 210 399 1.56 -- -- -- -- -- -- -- 
CS-309@12 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-309@16 <10 <1.0 <1.0 -- -- -- -- -- -- -- 
CS-309@20 <10 <1.0 <1.0 <0.0050 <0.0050 <0.0050 <0.015 <0.020 ND ND 
CS-309@24 <10 <1.0 <1.0 -- -- -- -- -- -- -- 

1. mg/kg:  milligrams per kilogram 
2. Total Petroleum Hydrocarbons as Motor Oil (TPHMO) and as Diesel (TPHD) analyzed in general accordance with EPA Method No. 8015B  
3. Total Petroleum Hydrocarbons as Gasoline (TPHG), Benzene (B), Toluene (T), Ethylbenzene (E), Total Xylenes (X), and Volatile Organic Compounds (VOCs) analyzed 

in general accordance with EPA Method No. 8260B or 8260B Modified 
4. Semi-Volatile Organic Compounds (SVOCs) analyzed in general accordance with EPA Method No. SW8270C 
5. ug/kg:  micrograms per kilogram 
6. The sample does not present a peak pattern consistent with that of gasoline.  The peaks elute towards the end of the gasoline range.  In the lab’s judgment, the material 

appears to be a product heavier than gasoline.  Due to the differences in the purging efficiency of these heavier materials, the results may be variable.  The reported 
result represents the amount of material in the gasoline range. 

7. <:  “less than” the stated method reporting limit 
8. ND:  Not Detected 
9. Sample contains material in the diesel range of molecular weights, but the material does not exhibit the peak pattern typical of diesel oil. 
10. --:  not analyzed 
11. Sample does not have the typical pattern of fresh motor oil.  The material is heavier than motor oil.  However, the result reported represents the amount of material in 

the motor oil range. 
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Table 3 

Soil Analytical Results-Metals, March 16, 2011 
Former Carrier Shop Area, Former PALCO Mill B, Scotia, California 

 (in mg/kg)1 
Metal2 and CHHSL3 

(Commercial/Industrial Land Use) CS-309@4 CS-309@20 

Antimony (380) <1.04 <1.0 
Arsenic (0.24) 5.2 6.5 

Barium (63,000) 360 130 
Beryllium (190) <1.0 <1.0 
Cadmium (7.5) <1.0 <1.0 

Chromium (NA5) 77 91 
Cobalt (3,200) 14 13 

Copper (38,000) 29 35 
Lead (320) 9.5 8.5 

Mercury (180) <0.20 <0.20 
Molybdenum (4,800) <1.0 <1.0 

Nickel (16,000) 87 110 
Selenium (4,800)  <1.0 <1.0 

Silver (4,800) <1.0 <1.0 
Thallium (63) <1.0 <1.0 

Vanadium (6,700) 47 36 
Zinc (100,000) 76 63 

1. mg/kg:  milligrams per kilogram 
2. Metals analyzed in general accordance with EPA Method No. SW6020A 
3. CHHSL:  California Human Health Screening Levels 
4. <:  “less than” the stated method reporting limit 
5. NA:  Not Available 

 
Two soil samples from CS-309 were analyzed for California Assessment Manuel (CAM) 17 metals.  
With the exception of arsenic and chromium, all of the metals were below the California Human 
Health Screening Levels (CHHSLs).  A CHHSL for total chromium is not available.   
 
In August 2007, SHN collected three soil samples in the vicinity of the Old Millwright Shop (soil 
boring OM-101) for laboratory analysis (SHN, 2007).  The purpose of collecting the soil samples was 
to establish background metals concentrations in soil within the vicinity of the Mill B area (Table 4).  
Concentrations of arsenic and chromium detected in soil samples from boring CS-309 are similar to 
background conditions.  
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Table 4 
Background Metals Evaluation, August 24, 2007  

Old Millwright Shop Area- Former PALCO Mill B, Scotia, California 
 (in mg/kg)1 

Boring Location 
and Depth Arsenic2 Cadmium2 Chromium2 Lead2 Nickel2 Zinc2 

OM-101@3' 3.9 <1.03 60 5.4 48 69 
OM-101@5.5' 5.5 <1.0 51 5.8 46 59 
OM-101@7.5' 5.7 <1.0 56 6.2 71 73 

1.    mg/kg:  milligrams per kilogram 
2.    California Assessment Manuel (CAM)-5 metals analyzed in general accordance with EPA Method SW 

6020/SW6020A 
3.    <:  "less than" the stated method reporting limit 
 
3.3 Groundwater Analytical Results 
 
Twelve groundwater samples from the former Carrier Shop area were submitted for laboratory 
analysis.  The laboratory analytical results for the groundwater samples collected during this 
investigation are presented in Tables 5 and 6.  Select results are shown on Figure 5.  A discussion of 
groundwater impacts is included in Section 5.0 “Conceptual Site Model—Carrier Shop Area.” 
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Table 5 
Groundwater Analytical Results, March 15-17, 2011 

Former Carrier Shop Area, Former PALCO Mill B, Scotia, California 
 (in ug/L)1 

Sample ID TPHMO2 TPHD2 TPHG3 B3 T3 E3 X3 MTBE3 VOCs3 SVOCs4 
WQO5 

(RWQCB6 
July 14, 
2009 or 

California 
Primary 

MCL7 

unless 
noted) 

175 100 50 1 150 300 1,750 
5 

(Secondary 
MCL) 

Varies- 1,3-
Dichlorobenzene= 7 

(USEPA IRIS8 
Reference Dose) 

Pyrene=210, Fluoranthene=280, 
Fluorene=280 (USEPA IRIS Reference 
Dose), Chrysene=0.4 (Cal-EPA9 cancer 

potency factor as a drinking water 
level), Napthalene=21 (Taste & Odor) 

CS-09 3,600 1,10010 75 <0.5011 <0.50 <0.50 <1.0 <1.0 ND12 All ND, except Pyrene = 0.051 

CS-10 22013 <50 <50 <0.50 <0.50 <0.50 <1.0 <1.0 ND 
All ND, except Phenanthrene = 0.087 / 
Fluoranthene = 0.027 / Pyrene = 0.093 / 

Chrysene = 0.025 

CS-15 <170 <50 <50 <0.50 <0.50 <0.50 <1.0 <1.0 ND ND 

CS-301 51,000 8,0008 150 <0.50 <0.50 <0.50 <1.0 <1.0 ND All ND, except Fluorene = 0.35 / 
Phenanthrene = 0.29 / Pyrene = 0.23 

CS-302 <170 <50 <50 --14 -- -- -- -- -- -- 
CS-303 <170 <50 <50 -- -- -- -- -- -- -- 
CS-304 <170 515 <50 -- -- -- -- -- -- -- 
CS-305 <170 585 <50 -- -- -- -- -- -- -- 
CS-306 <170 <50 <50 -- -- -- -- -- -- -- 

CS-307 50,000 16,0008 <50 <0.50 <0.50 <0.50 <1.0 <1.0 ND 
All ND, except Naphthalene = 0.093 / 

Fluorene = 0.13 / Phenanthrene = 
0.089 / Pyrene = 0.041 

CS-308 <170 <50 <50 -- -- -- -- -- -- -- 

CS-309 <170 2008 <50 1.2 <0.50 <0.50 <1.0 <1.0 All ND, except 1,3-
Dichlorobenzene = 1.0 ND 
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Table 5 
Groundwater Analytical Results, March 15-17, 2011 

Former Carrier Shop Area, Former PALCO Mill B, Scotia, California 
 (in ug/L)1 

Sample ID TPHMO2 TPHD2 TPHG3 B3 T3 E3 X3 MTBE3 VOCs3 SVOCs4 
WQO5 

(RWQCB6 
July 14, 
2009 or 

California 
Primary 

MCL7 

unless 
noted) 

175 100 50 1 150 300 1,750 
5 

(Secondary 
MCL) 

Varies- 1,3-
Dichlorobenzene= 7 

(USEPA IRIS8 
Reference Dose) 

Pyrene=210, Fluoranthene=280, 
Fluorene=280 (USEPA IRIS Reference 
Dose), Chrysene=0.4 (Cal-EPA9 cancer 

potency factor as a drinking water 
level), Napthalene=21 (Taste & Odor) 

CS-309 
(w/silica 

gel 
cleanup) 

<170 <50 -- -- -- -- -- -- -- -- 

1. ug/L:  micrograms per Liter 
2. Total Petroleum Hydrocarbons as Motor Oil (TPHMO) and as Diesel (TPHD) analyzed in general accordance with EPA Method No. 8015B; select samples subjected to silica gel 

cleanup 
3. Total Petroleum Hydrocarbons as Gasoline (TPHG), Benzene (B), Toluene (T), Ethylbenzene (E), Total Xylenes (X), and Volatile Organic Compounds (VOCs) analyzed in general 

accordance with EPA Method No. 8260B or 8260B Modified 
4. Semi-Volatile Organic Compounds (SVOCs) analyzed in general accordance with EPA Method No. SW8270C 
5. WQO:  Water Quality Objective 
6. RWQCB:  California Regional Water Quality Control Board, North Coast Region 
7. MCL:  Maximum Contaminant Level 
8. USEPA IRIS:  United States Environmental Protection Agency Integrated Risk Information System 
9. Cal-EPA:  California Environmental Protection Agency 
10. Sample contains material in the diesel range of molecular weights, but the material does not exhibit the peak pattern typical of diesel oil. 
11. <:  “less than” the stated method reporting limit 
12. ND: Not Detected 
13. Sample does not have the typical pattern of fresh motor oil.  However, the result reported represents the amount of material in the motor oil range. 
14. --:  not analyzed 
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Table 6 

Groundwater Analytical Results-Dissolved Metals, March 16 and  17, 2011 
Former Carrier Shop Area, Former PALCO Mill B, Scotia, California 

 (in ug/L)1 
Metal2 and WQO3 (California Primary 

MCL4 unless noted) CS-09 CS-10 CS-15 CS-307 CS-309 

Antimony (6) --5 -- -- <5.06 <5.0 
Arsenic (10) -- -- -- <5.0 77 

Barium (1,000) -- -- -- 150 94 
Beryllium (4) -- -- -- <1.0 <1.0 
Cadmium (5) <5.0 <5.0 <5.0 <5.0 <5.0 

Chromium (50) <5.0 <5.0 <5.0 8.7 <5.0 
Cobalt (NA7) -- -- -- <5.0 <5.0 

Copper (1,300) -- -- -- 8.2 <5.0 
Lead (15) <5.0 <5.0 <5.0 27 <5.0 

Mercury (2) -- -- -- <1.0 <1.0 
Molybdenum (35-USEPA IRIS8 Reference 

Dose) -- -- -- <5.0 15 

Nickel (100) <5.0 8.4 <5.0 10 20 
Selenium (50) -- -- -- <10 <10 

Silver (100-Secondary MCL) -- -- -- <5.0 <5.0 
Thallium (2) -- -- -- <5.0 <5.0 

Vanadium (63-USEPA IRIS reference 
dose) -- -- -- <5.0 <5.0 

Zinc (5,000-Secondary MCL) <10 80 <10 120 <10 
1. ug/L:  micrograms per Liter 
2. Dissolved metals analyzed in general accordance with EPA Method No. 200.8 Rev. 5.4. 
3. WQO:  Water Quality Objective 
4. MCL:  Maximum Contaminant Level 
5. --:  not analyzed  
6. <:  “less than” the stated method reporting limit 
7. NA:  Not Available 
8. USEPA IRIS:  United States Environmental Protection Agency Integrated Risk Information System 

 
3.4 LNAPL Fingerprinting 
 
A sample of LNAPL from CS-09 was submitted to Torkelson Geochemistry.  The laboratory 
indicated that the material in this LNAPL sample consisted of weathered lubricating oil and a small 
amount of weathered Stoddard solvent.  The laboratory report and interpretation from Torkelson 
Geochemistry is included in Appendix D. 
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4.0 Discussion 
 
Analytical results of groundwater and soil samples collected from the former Carrier Shop area 
have identified the presence of petroleum hydrocarbons in soil and groundwater at elevated 
concentrations.  The bulk of the petroleum hydrocarbon contamination appears to be in the vicinity 
of the leach pipe and piezometer CS-09 and in borings CS-205, and CS-301 (inside the lumber 
storage area).  The horizontal and vertical extent of the petroleum hydrocarbon impacted soil and 
groundwater has been adequately defined.  Additional information regarding the soil and 
groundwater impacts at the Former Carrier Shop is presented in the following conceptual site 
model.   
 
5.0 Conceptual Site Model-Carrier Shop Area 
 
This section summarizes the available site information and our working hypothesis regarding the 
site’s physical reality. 
 

 
5.1 Sources of Contamination 
 
SHN reviewed the Phase 1 Environmental Site Assessment (ESA) for the Town of Scotia (SHN, 
2002) for historic information pertaining to the former Carrier Shop.  As presented in the ESA, the 
former Carrier Shop is not shown on any historic Sanborn maps (1900 to 1935).  In the 1935 Sanborn 
map, a monorail shed E crane is shown in the vicinity of the former Carrier Shop.  The former 
Carrier Shop does not appear in the 1954 air photo; however, it is visible in the 1966 air photo, with 
buildings immediately to the north.  In the 1974 air photo, the building immediately to the north 
was removed, and there appear to be a few cars parked in this disturbed area (location of the 
current kiln and covered lumber storage buildings).  In the 1988 air photo, it appears that the dry 
kilns and covered lumber storage area immediately north are present, although the photo is 
difficult to see.  In the 1996 air photo, the former Carrier Shop is present, and the dry kilns and 
covered lumber storage area immediately north are clearly visible. 
 
The former Carrier Shop was historically used for servicing and repairing forklifts, lumber carriers, 
and other equipment (maintenance actives were relocated to the New Company Garage).  The 
western half of this building was covered and had a dirt floor, and was used mainly for parking the 
carriers.  The eastern half of the building (which has a concrete floor) had two sub-grade mechanics’ 
pits.  At the time of the Phase 1 ESA site visit, one pit was filled with standing water and the other 
had a wooden cover.  A third mechanic’s pit was located within the easternmost portion of the 
building (former wash down area).  PALCO reported that two of the drains went to the leach pit 
outside and north of the building, and the third drain was connected to the storm drain system, 
south of the building (SHN, 2002). 
 
Three Underground Storage Tanks (USTs) were located in the vicinity of the former Carrier Shop: 
one, 12,000-gallon diesel; one, 1,200-gallon unleaded gasoline; and one, 600-gallon waste oil (Figure 
2).  Excerpts from historic reports related to the UST investigations and remediation are included in 
Appendix F.   
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The following is a summary of activities related to the UST removals and subsequent closure by the 
Humboldt County Division of Environmental Health: 

• In April of 1990, SHN conducted an initial subsurface investigation in the vicinity of 
two of the USTs at the Carrier shop site.  The investigation included five soil borings 
surrounding the 12,000-gallon and 1,200-gallon USTs.  Additionally, three, 1.5-inch 
saw slotted PVC piezometers were installed into three borings (EB-202, EB-203, EB-
204) to monitor groundwater elevations monthly over one year (Appendix F-1) 
(SHN, May 1990). 

• In October 1991, the three USTs and the three piezometers were removed.  In 
addition, overexcavation was completed at the 1,200-gallon UST, and verification 
samples were collected for analysis (Appendix F-2). 

• On October 8, 1997, SHN directed the installation of three soil borings surrounding 
the former 600-gallon waste oil UST location (Appendix F-3).  Additionally, 
piezometer (P-1) was installed inside of boring B-1 to document groundwater 
elevations. 

• In July and August 1998, SHN directed the overexcavation of contaminated soil at 
the former 600-gallon waste oil tank location.  A total of 125 cubic yards of 
contaminated soil was removed, and verification samples were collected for analysis 
(Appendix F-4) (SHN, October 1998). 

• A verification water sample was collected on October 2, 1998, from piezometer P-1 to 
determine groundwater impacts downgradient from the former 600-gallon waste oil 
location.  The sample was analyzed for TPHG, TPHD/TPHMO, and BTEX.  The 
results of the water sample analyses were below the method reporting limits for all 
constituents (Appendix F-4). 

• On December 8, 1999, piezometer P-1 was destroyed with concurrence of and under 
Humboldt County Division of Environmental Health (HCDEH) permit number 808-
B.  Subsequently, on May 3, 2000, SHN submitted a formal request for site closure of 
the Carrier Shop.  On June 15, 2000, the HCDEH issued a remedial action completion 
certification for the three USTs at the former Carrier Shop. 

 
In 2004, during the demolition of the Carrier Shop building, Hake Construction cleaned out the 
mechanics’ pits within the former Carrier Shop and removed sludge from the leach pit.  The leach 
pit (leach pipe on Figure 2) consists of a vertical corrugated metal pipe with perforations from 
approximately 12 to 21 feet below grade.   
 
Based on the available historic information and data collected during the field investigations, it 
appears that the primary source area for the identified soil and groundwater contamination at the 
former Carrier Shop is the leach pipe. 
 
5.2 Hydrogeology 
 
Site soils at the former carrier shop consist of various thicknesses of gravel fill, underlain by clayey 
or sandy silts, with interbedded silty sands.  The predominant soil type is clayey silt, with a mottled 
brown/grey color with few organics and common root holes or macropores.  The clayey silts are 
stiff and have a relatively low permeability. 
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During the UST investigations at the Carrier Shop, monthly groundwater measurements were 
collected from well points (EB-202, EB-203, EB-204) over one year.  Groundwater flow directions 
and gradients from these measurements are shown in Table 7.  Groundwater flow was generally 
southward at low gradients.  On March 16, 2011, the groundwater flow was to the south-southeast 
with an approximate gradient of 0.14 feet per foot, using data from piezometers CS-09, CS-10, and 
CS-11. 
 

Table 7 
Historic Groundwater Gradients, October 1990 through September 1991  

Former Carrier Shop Area, Former PALCO Mill B, Scotia, California 

Measurement Date Groundwater Gradient 
(ft/ft) 

Groundwater Flow 
Direction 

10/24/1990 0.033 S-SW 
11/27/1990 0.030 S 
12/27/1990 0.027 S-SW 
1/24/1991 0.029 S 
2/22/1991 0.018 S-SE 
3/25/1991 0.037 S-SE 
4/26/1991 0.017 S  
5/22/1991 0.034 S-SE 
6/24/1991 0.011 S-SE 
7/26/1991 0.025 S-SE 
8/26/1991 0.026 S-SW 
9/26/1991 0.030 S-SW 

1.      ft/ft: feet per foot 

 
In March 2011, depth to water in temporary well points ranged from approximately 1 feet BGS at 
CS-307 to 13.3 feet at CS-308.  Water was present in the leach pipe just below the ground surface.  In 
several borings, groundwater was present within the gravel fill, and piezometers are screened 
across the fill and native soils.  Piezometers CS-09 and CS-10 are in locations where localized 
perched water is present in the fill and ponded surface water on gravel cover was observed nearby.  
Piezometer CS-15 is located in an area capped with concrete, preventing surface water infiltration, 
and therefore has a lower depth-to-water and is more representative of the non-anthropogenic 
influenced groundwater elevation in native site soils.  Due to the water within the fill material, the 
groundwater flow directions and gradients shown in Table 7 are likely a better representation of 
site conditions, than information collected in March 2011. 
 
5.3 Contaminant Impacts in Soil 
 
A summary of soil analytical results is included on Figure 4 and complete results are included in 
Appendix E.  The highest concentrations of petroleum hydrocarbons in soil were detected in the 
soil sample from boring CS-09 at 3 feet BGS.  The horizontal and vertical extent of petroleum 
hydrocarbons in soil has been adequately defined.  The primary contaminant in soil is motor oil 
range hydrocarbons (with lesser amounts of diesel range hydrocarbons), which is consistent with  
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the LNAPL fingerprinting results and the historic information for discharges to the leach pipe.  
Petroleum impacted soil generally is limited to shallow soils in the areas of borings CS-09, CS-201, 
CS-205, and CS-301, which is consistent with historic discharges to the leach pipe. 
 
Low concentrations of TPHG were detected in soil (less than 6.4 milligrams per kilogram [mg/kg]) 
in the borings installed near the former 1,200 gallon gasoline UST.  Petroleum hydrocarbons were 
not detected in soil in the vicinity of the 12,000 gallon diesel UST.  Some areas of residual TPHMO 
and TPHD remained following the excavation activities at the 600-gallon waste oil UST; however, 
petroleum hydrocarbons were not detected in the groundwater sample collected from P-1 or from 
groundwater samples from CS-15. 
 
Low concentrations of SVOCs have been detected in shallow soil samples; however, SVOC 
concentrations in soil do not appear to be impacting water quality at concentrations above WQOs. 
 
Concentrations of metals in soil samples are generally consistent with background concentrations.  
Lead was detected in soil sample CS-101 @ 3 feet BGS at a concentration of 92 mg/kg in 2007, and is 
the only detection substantially above background levels.  Dissolved lead was only detected (27 
micrograms per Liter [ug/L]) in the groundwater sample from within the backfill around the leach 
pipe (CS-307). 
 
5.4 Contaminant Impacts in Groundwater 
 
A summary of groundwater analytical results is included as Figure 5 and complete results are 
included in Appendix E.  Historic groundwater analytical results indicate that groundwater 
contamination detected at the Former Carrier Shop is primarily in the form of TPHMO with lesser 
amounts of TPHD.  The low concentrations of TPHG detected in groundwater samples are likely 
from the overlap of the heavier end of the gasoline range with the lighter end of the diesel range of 
hydrocarbons.  The vertical and horizontal extents of petroleum hydrocarbons in groundwater have 
been adequately defined. 
 
LNAPL has historically been measured in piezometer CS-09 with a maximum thickness of 0.05 feet. 
 
VOCs have not been detected in any groundwater samples collected at the site, with the exception 
of low concentrations of benzene and 1,3-dichlorobenzene in the groundwater sample from CS-309, 
and a low concentration of toluene in one groundwater sample from CS-10.  The concentrations of 
toluene and 1,3-dichlorobenzene were below the WQO.  The concentration of benzene is only 
slightly above the WQO. 
 
Where detected, low concentrations of SVOCs in groundwater samples were detected below 
WQOs. 
 
Dissolved lead was detected only in the groundwater sample from CS-307 above the WQO (within 
the leach pipe backfill).  Based on the dissolved lead results from CS-09 and CS-309, the extent of 
lead in groundwater appears to be limited to the leach pipe backfill. 
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Dissolved arsenic was detected in the groundwater sample collected from CS-309 (screened from 24 
to 28 feet BGS) at a concentration above the WQO.  As dissolved arsenic was not detected in the 
groundwater sample from CS-307, the concentration at the deeper interval may be naturally 
occurring.  There is no suspected source of arsenic given the historical uses of the Carrier Shop. 
 
Graphs showing TPHMO, TPHD, and TPHG concentrations through time for site piezometers is 
included as Figures 6 and 7 (TPHG is not included on Figure 7, as TPHG results have been less than 
50 ug/L in CS-10).  On Figure 6, TPHMO and TPHD concentration trendlines are relatively flat, 
which is consistent with the presence of LNAPL in this piezometer.  The TPHG trendline for CS-09 
indicates a decreasing trend through time.  On Figure 7, TPHMO and TPHD concentrations 
continue to show a long-term overall decreasing trend in piezometer CS-10.  TPHD was detected in 
only one groundwater sample from CS-15 at a concentration of 52 ug/L and was less than 50 ug/L 
following silica gel cleanup. 
 

 

Figure 6
Petroleum Hydrocarbon Concentrations Versus Time-CS-09

Former Carrier Shop Area, Former PALCO Mill B, Scotia, California
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The data presented in Figures 6 and 7 indicates that the dissolved phase plume is stable in the 
source area (CS-09) and is decreasing away from the source (CS-10).  The information from CS-15 
indicates that the dissolved phase plume is defined in the downgradient direction. 
 
5.5 Sensitive Receptors 
 
SHN performed a sensitive receptor survey for a 1,000-foot radius from the former Carrier Shop 
location (Figure 8).  SHN investigated the area for the presence of water wells and potential health 
and safety issues associated with the property.  Data was acquired from site visits and United States 
Geological Survey 7.5-minute series topographic maps. 
 
The sensitive receptor search radius encompasses a portion of the mill site and a small portion of 
the Eel River.  The site is an industrial use facility, and will be in continued operation for some time.  
No land use changes are planned for the Former PALCO Mill B site.   
 
The Town of Scotia/Mill B water supply is from the Eel River, taken at a location approximately 
1,500 feet northwest of the former Carrier Shop Area.  No known water supply wells are present at 
the Mill B site. 
 
Surface bodies of water within the 1,000-foot radius include the main stem of the Eel River.  The log 
pond is approximately 1,400 feet north of the former Carrier Shop.  Based on the groundwater 
analytical results from the site piezometers and temporary well points, no sensitive receptors have 
been impacted. 

Figure 7
Petroleum Hydrocarbon Concentrations Versus Time-CS-10

Former Carrier Shop Area, Former PALCO Mill B, Scotia, California
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Underground utilities in the immediate vicinity of the former Carrier Shop include stormwater 
lines.  Data collected from site borings in the vicinity of the drain inlets and near the lines have 
indicated that the storm drain line trenches are not acting as preferential pathways for contaminant 
transport (SHN, January 2011). 
 
TPHMO and TPHD are not considered contaminants of concern for vapor intrusion due to low 
volatility and mobility.  There is no shallow soil gas human health screening level for TPHMO, 
TPHD, or TPHG (Cal -EPA, 2005). 
 
5.6 Data Gap Analysis 
 
The extents of contamination have been adequately defined with the exception of the presence of 
dissolved arsenic in the groundwater sample from CS-309.  As only one deeper groundwater 
sample has been collected, additional deeper groundwater samples are warranted to determine if 
the concentrations in deeper groundwater are naturally occurring, as no source of arsenic was 
identified given the historical uses of the Carrier Shop. 
 
6.0 Remedial Action Plan 
 
The remedial action plan will consist of three phases.  The first phase will be to evaluate the 
concentration of dissolved arsenic in the groundwater sample collected from CS-309.  The 
evaluation will consist of the collection of three additional groundwater samples from 24 to 28 feet 
BGS in the vicinity of the leach pipe and outside of the petroleum hydrocarbon impacted area.  
There is no known source of arsenic at the former Carrier Shop, and the results from CS-309 may be 
indicative of natural conditions.  During this drilling mobilization, piezometers CS-09, CS-10, and 
CS-15 will be properly destroyed, as the dissolved phase petroleum hydrocarbon plume is defined 
and decreasing through time away from the source area due to natural attenuation.  The 
piezometers will be destroyed by overdrilling the piezometers with the Geoprobe DT-32 direct 
push system, removing the PVC casing and screen and filter pack, and backfilling with bentonite 
chips. 
 
The second phase will be to implement an interim remedial action, which will consist of a limited 
excavation in the vicinity of CS-09 and removal of the leach pipe.  An area approximately 10 feet by 
10 feet by 5 feet deep will be excavated at the location of CS-09.  The excavation pit will be allowed 
to drain water from the fill deposits and any residual water or LNAPL which enters the pit will be 
periodically pumped into a temporary storage container.  The excavation area will be backfilled 
with clean material.  
 
The leach pipe is a potential conduit to the subsurface and should be removed.  We recommend 
that the water present in the pipe and backfill be pumped into a temporary storage container.  Once 
the water is removed, the area around the leach pipe will be excavated to expose the pipe.  The pipe 
will be cut off at 5 feet BGS, filled with clean material, capped with 1-foot of bentonite chips, and 
covered with the current steel lid.  The excavation floor around the pipe will be covered with 1-foot 
of bentonite chips, a layer of geofabric, and then backfilled with clean material.  This should 
effectively prevent any potential migration of possible future surface spills through the leach pipe 
or gravel surrounding the pipe. 
 



 

\\Eureka\projects\2011\011019-Scotia-Mill-B--HRC\PUBS\rpts\20110525-ASIROF.doc  
22 

Soil and water removed during the interim remedial action will be characterized and properly 
disposed of at a licensed facility and documentation will be submitted in an interim remedial action 
implementation report. 
 
Following the interim action, the final Remedial Action will be to place a deed restriction on the 
site.  Concentrations of TPHMO and TPHD in groundwater are on a declining trend in CS-10, and 
natural attenuation is occurring at the site.  The site has been adequately characterized and no 
active sources of contamination have been identified.  Removal of residual LNAPL from the 
vicinity of CS-09 will remove residual source material and natural attenuation will remediate the 
remaining petroleum hydrocarbons.  No sensitive receptors have been impacted.  Current and 
projected future land use will not be detrimentally affected by residual petroleum hydrocarbons.  
Therefore, we believe that removal of the leach pipe and water within the backfill, and limited 
source removal in the vicinity of CS-09, coupled with monitored natural attenuation and 
institutional controls, would be an appropriate remedial action plan for this site.  A deed restriction 
would be placed on the title that would indicate locations that contain residual petroleum 
hydrocarbons in soil and groundwater.  The deed restrictions will ensure that the property is used 
in such a manner as to avoid potential harm to persons or property that may result from residual 
petroleum hydrocarbons at the site. 
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Laboratory Analytical Reports 











































































































































































































 

 

Appendix E 

Historic Data 



Sample 
Identification

Sample 
Date TPHG2 TPHG 

(8260B) TPHD3 TPHD 
(w/SGC)4 TPHMO5 TPHMO 

(w/SGC) B6 T6 E6 X6 MTBE7 VOCs8               

(8260)
SVOCs9 (8270)    

(ug/kg)10

CS - 09 @ 3.0 11/9/05 630 610 820 --11 4,700 -- <0.00512 <0.10 <1.7 <4.30 <0.05 All ND13 except,  
m,p-Xylene: 0.019

ND

CS - 09 @ 7.0 11/9/05 5.9 -- 5.3 -- 39 -- <0.005 <0.005 <0.010 <0.020 <0.05 -- ND
CS - 10 @ 4.0 11/9/05 <1.0 <1.0 5.7 -- 73 -- <0.005 <0.005 <0.005 <0.005 <0.05 ND ND
CS - 10 @ 11.0 11/9/05 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 11 @ 1.0 11/9/05 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 11 @ 11.0 11/9/05 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 12 @ 3.0 11/9/05 <1.0 -- <1.0 -- 11 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 12 @ 7.0 11/9/05 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 13 @ 4.0 11/9/05 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 13 @ 11.0 11/9/05 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 14 @ 7.0 11/10/05 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 14 @ 11.0 11/10/05 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 15 @ 2.0 11/10/05 <1.0 -- 6.9 -- 17 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 15 @ 11.0 11/10/05 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.05 -- --
CS - 101 @ 3.0 8/24/07 <1.0 -- <1.0 -- <10 -- <0.005 0.025 <0.005 0.0069 <0.005 -- --
CS - 101 @ 7.5 8/24/07 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.005 -- --
CS - 102 @ 5.0 8/24/07 <1.0 -- <1.0 -- <10 -- <0.005 <0.005 <0.005 <0.005 <0.005 -- --
CS - 102 @ 12.0 8/24/07 <1.0 -- <1.0 -- <10 -- <0.005 0.011 <0.005 <0.005 <0.005 -- --
CS - 103 @ 6.0 8/24/07 <1.0 -- <1.0 -- <10 -- <0.005 0.0093 <0.005 <0.005 <0.005 -- --
CS - 103 @ 10.0 8/24/07 <1.0 -- <1.0 -- <10 -- <0.005 0.0075 <0.005 <0.005 <0.005 -- --
CS - 201 @ 3.5 3/23/10 <1.0 -- 14 13 400 350 -- -- -- -- -- -- --
CS - 201 @ 6 3/23/10 170 -- 430 400 1,900 1,800 -- -- -- -- -- -- --
CS - 201 @ 9 3/23/10 <1.0 -- <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 202 @ 3.5 3/23/10 <1.0 -- 46 45 140 130 -- -- -- -- -- -- --
CS - 202 @ 11.5 3/23/10 <1.0 -- 1.9 1.6 15 10 -- -- -- -- -- -- --
CS - 203 @ 3.5 3/23/10 <1.0 -- 1.2 1.2 10 <10 -- -- -- -- -- -- --
CS - 204 @ 3.5 3/23/10 <1.0 -- <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 204 @ 7.5 3/23/10 <1.0 -- 39 38 140 140 -- -- -- -- -- -- --
CS - 205 @ 3.5 3/23/10 19 -- 350 320 1,700 1,600 -- -- -- -- -- -- --
CS - 205 @ 7.5 3/23/10 1.2 -- 50 47 140 150 -- -- -- -- -- -- --

CS - 301 @ 4 3/15/11 -- 280 290 -- 1,700 -- <0.0050 <0.0050 <0.0050 <0.015 <0.020 ND
All ND, except Fluorene = 

41 / Phenanthrene = 29 / 
Pyrene = 35

Table E-1
Historic Soil Analytical Results

Former Carrier Shop, Former PALCO Mill B, Scotia, CA
(in ug/g or mg/kg1, unless noted)
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Sample 
Identification

Sample 
Date TPHG2 TPHG 

(8260B) TPHD3 TPHD 
(w/SGC)4 TPHMO5 TPHMO 

(w/SGC) B6 T6 E6 X6 MTBE7 VOCs8               

(8260)
SVOCs9 (8270)    

(ug/kg)10

Table E-1
Historic Soil Analytical Results

Former Carrier Shop, Former PALCO Mill B, Scotia, CA
(in ug/g or mg/kg1, unless noted)

CS - 301 @ 8 3/15/11 -- <1.0 3.4 -- 12 -- <0.0050 <0.0050 <0.0050 <0.015 <0.020 ND ND
CS - 301 @ 12 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 302 @ 4 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 302 @ 8 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 302 @ 12 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 303 @ 4 3/15/11 -- <1.0 <1.0 -- 19 -- -- -- -- -- -- -- --
CS - 303 @ 8 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 303 @ 12 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 304 @ 4 3/15/11 -- <1.0 1.2 -- <10 -- -- -- -- -- -- -- --
CS - 304 @ 8 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 304 @ 12 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 305 @ 4 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 305 @ 8 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 305 @ 12 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 306 @ 4 3/16/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 306 @ 8 3/16/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 306 @ 12 3/16/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 308 @ 4 3/15/11 -- <1.0 1.0 -- 14 -- -- -- -- -- -- -- --
CS - 308 @ 8 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 308 @ 12 3/15/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --

CS - 309 @ 4 3/16/11 -- 300 480 -- 2,400 -- <0.0050 <0.0050 <0.0050 <0.015 <0.020 ND

All ND, except 
Naphthalene = 56 / 

Acenaphthylene = 33 / 
Acenaphthene = 47 / 

Fluorene = 140 / 
Phenanthrene = 220 / 

Anthracene = 27 / 
Fluoranthene = 47 / Pyrene 

= 47

CS - 309 @ 8 3/16/11 -- 1.5 39 -- 210 -- -- -- -- -- -- -- --
CS - 309 @ 12 3/16/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 309 @ 16 3/16/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --
CS - 309 @ 20 3/16/11 -- <1.0 <1.0 -- <10 -- <0.0050 <0.0050 <0.0050 <0.015 <0.020 ND ND
CS - 309 @ 24 3/16/11 -- <1.0 <1.0 -- <10 -- -- -- -- -- -- -- --

\\Eureka\projects\2011\011019-Scotia-Mill-B--HRC\PUBS\data\
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Sample 
Identification

Sample 
Date TPHG2 TPHG 

(8260B) TPHD3 TPHD 
(w/SGC)4 TPHMO5 TPHMO 

(w/SGC) B6 T6 E6 X6 MTBE7 VOCs8               

(8260)
SVOCs9 (8270)    

(ug/kg)10

Table E-1
Historic Soil Analytical Results

Former Carrier Shop, Former PALCO Mill B, Scotia, CA
(in ug/g or mg/kg1, unless noted)

1.     ug/g:  micrograms per gram; mg/kg:  milligrams per kilogram
2.     TPHG:  Total Petroleum Hydrocarbons as Gasoline, analyzed in general accordance with EPA Method No. 8015B or 8260B
3.     TPHD:  Total Petroleum Hydrocarbons as Diesel, analyzed in general accordance with EPA Method No. 8015B
4.     SGC: Silica Gel Cleanup
5.     TPHMO:  Total Petroleum Hydrocarbons as Motor Oil, analyzed in general accordance with EPA Method No. 8015B
6.     B: Benzene, T: Toluene, E: Ethylbenzene, X: Total Xylenes; analyzed in general accordance with EPA Method No. 8021B or 8260B
7.     MTBE: Methyl Tertiary-Butyl Ether, analyzed in general accordance with EPA Method No. 8021B or 8260B
8.     VOCs: Volatile Organic Compounds; analyzed in general accordance with EPA Method No. 8260B
9.     SVOCs: Semi-Volatile Organic Compounds; analyzed in general accordance with EPA Method No. 8270B or EPA Method SW8270C
10.   ug/kg:  micrograms per kilogram
11.   --:  not analyzed 
12.   <:  “less than” the stated method reporting limit
13.   ND:  Not Detected
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Sample ID Sample 
Date TPHG2 TPHG 

(8260B) TPHD3 TPHD 
(w/SGC)4 TPHMO5 TPHMO 

(w/SGC) B6 T6 E6 X6 MTBE7 VOCs8              

(8260)
SVOCs9  

(8270)

11/9/05 210 520 2,400 --10 11,000 -- <0.5011 <0.50 <0.50 <0.50 <3.0 All ND12, except 
Total Xylenes = 6.5

ND

8/24/07 310 -- 510 -- 1,900 -- <0.50 <0.50 <0.50 <0.50 <3.0 -- --
3/24/10 84 -- 3,400 2,700 9,300 9,700 -- -- -- -- -- -- --

3/16/11 -- 75 1,100 -- 3,600 -- <0.50 <0.50 <0.50 <1.0 <1.0 ND All ND, except 
Pyrene = 0.051

11/10/05 <50 -- 130 -- 490 -- <0.50 <0.50 <0.50 <0.50 <3.0 -- --
8/24/07 <50 -- 80 -- 460 -- <0.50 0.52 <0.50 <0.50 <3.0 -- --
3/24/10 <50 -- 53 <50 170 <170 -- -- -- -- -- -- --

3/17/11 -- <50 <50 -- 220 -- <0.50 <0.50 <0.50 <1.0 <1.0 ND

All ND, except 
Phenanthrene = 

0.087 / 
Fluoranthene = 
0.027 / Pyrene = 
0.093 / Chrysene 

= 0.025

11/14/05 <50 -- <50 -- <170 -- <0.50 <0.50 <0.50 <0.50 <3.0 -- --
8/24/07 <50 -- <50 -- <170 -- <0.50 <0.50 <0.50 <0.50 <3.0 -- --
3/24/10 <50 -- 52 <50 <170 <170 -- -- -- -- -- -- --
3/17/11 -- <50 <50 -- <170 -- <0.50 <0.50 <0.50 <1.0 <1.0 ND ND

CS-101 8/27/07 <50 -- <50 -- <170 -- <0.50 <0.50 <0.50 <0.50 <3.0 -- --
CS-103 8/27/07 <50 -- <50 -- <170 -- <0.50 <0.50 <0.50 <0.50 <3.0 -- --
CS-201 3/23/10 <50 -- 54 <50 <170 <170 -- -- -- -- -- -- --
CS-203 3/23/10 <50 -- <50 -- <170 -- -- -- -- -- -- -- --
CS-204 3/23/10 <50 -- 390 350 1,200 1,200 -- -- -- -- -- -- --
CS-205 3/23/10 280 -- 13,000 9,900 47,000 42,000 -- -- -- -- -- -- --

CS-301 3/15/11 -- 150 8,000 -- 51,000 -- <0.50 <0.50 <0.50 <1.0 <1.0 ND

All ND, except 
Fluorene = 0.35 / 
Phenanthrene = 
0.29 / Pyrene = 

0.23

CS-302 3/15/11 -- <50 <50 -- <170 -- -- -- -- -- -- -- --
CS-303 3/15/11 -- <50 <50 -- <170 -- -- -- -- -- -- -- --
CS-304 3/15/11 -- <50 51 -- <170 -- -- -- -- -- -- -- --
CS-305 3/15/11 -- <50 58 -- <170 -- -- -- -- -- -- -- --
CS-306 3/16/11 -- <50 <50 -- <170 -- -- -- -- -- -- -- --

CS-09

CS-10

CS-15

Table E-2
Historic Groundwater Analytical Results

Former Carrier Shop, Former PALCO Mill B, Scotia, CA
(in ug/L1)
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Sample ID Sample 
Date TPHG2 TPHG 

(8260B) TPHD3 TPHD 
(w/SGC)4 TPHMO5 TPHMO 

(w/SGC) B6 T6 E6 X6 MTBE7 VOCs8              

(8260)
SVOCs9  

(8270)

Table E-2
Historic Groundwater Analytical Results

Former Carrier Shop, Former PALCO Mill B, Scotia, CA
(in ug/L1)

CS-307 3/16/11 -- <50 16,000 -- 50,000 -- <0.50 <0.50 <0.50 <1.0 <1.0 ND

All ND, except 
Naphthalene = 

0.093 / Fluorene = 
0.13 / 

Phenanthrene = 
0.089 / Pyrene = 

0.041

CS-308 3/15/11 -- <50 <50 -- <170 -- -- -- -- -- -- -- --

CS-309 3/16/11 -- <50 200 <50 <170 <170 1.2 <0.50 <0.50 <1.0 <1.0
All ND, except 1,3-
Dichlorobenzene = 

1.0
ND

1.     ug/L:  micrograms per Liter
2.     TPHG:  Total Petroleum Hydrocarbons as Gasoline, analyzed in general accordance with EPA Method No. 8015B or 8260B
3.     TPHD:  Total Petroleum Hydrocarbons as Diesel, analyzed in general accordance with EPA Method No. 8015B
4.     SGC:  Silica Gel Cleanup
5.     TPHMO:  Total Petroleum Hydrocarbons as Motor Oil, analyzed in general accordance with EPA Method No. 8015B
6.     B: Benzene, T: Toluene, E: Ethylbenzene, X: Total Xylenes; analyzed in general accordance with EPA Method No. 8021B or 8260B
7.     MTBE: Methyl Tertiary-Butyl Ether, analyzed in general accordance with EPA Method No. 8021Bor 8260B
8.     VOCs:  Volatile Organic Compounds; analyzed in general accordance with EPA Method No. 8260B
9.     SVOCs:  Semi-Volatile Organic Compoundsanalyzed in general accordance with EPA Method No. 8270 or EPA Method No. SW8270C
10.   --:  not analyzed
11.   <:  “less than” the stated method reporting limit
12.   ND:  Not Detected
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Sample 
Identification

Sample 
Date

Antimony  Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Mercury Molyb-
denum Nickel Selenium Silver Thallium  Vana-

dium Zinc

CS - 09 @ 3.0 11/9/05 --2 -- -- -- <2.03 52 -- -- 11 -- -- 57 -- -- -- -- 59
CS - 09 @ 7.0 11/9/05 -- -- -- -- <2.0 93 -- -- 15 -- -- 100 -- -- -- -- 75
CS - 10 @ 4.0 11/9/05 -- -- -- -- <2.0 64 -- -- 29 -- -- 76 -- -- -- -- 210
CS - 10 @ 11.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CS - 11 @ 1.0 11/9/05 -- -- -- -- <2.0 83 -- -- 15 -- -- 100 -- -- -- -- 97
CS - 11 @ 11.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CS - 12 @ 3.0 11/9/05 -- -- -- -- <2.0 74 -- -- 10 -- -- 61 -- -- -- -- 52
CS - 12 @ 7.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CS - 13 @ 4.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CS - 13 @ 11.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CS - 14 @ 7.0 11/10/05 -- -- -- -- <2.0 78 -- -- 14 -- -- 110 -- -- -- -- 85
CS - 14 @ 11.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CS - 15 @ 2.0 11/10/05 -- -- -- -- <2.0 88 -- -- 35 -- -- 98 -- -- -- -- 98
CS - 15 @ 11.0 11/10/05 <1.0 2.9 230 0.50 <2.0 64 15 29 11 <0.10 <3.0 79 <1.0 <2.0 <1.0 42 72
CS - 101@3.0 8/24/07 -- 3.6 -- -- <1.0 39 -- -- 92 -- -- 43 -- -- -- -- 60
CS - 101@7.5 8/24/07 -- 7.1 -- -- <1.0 100 -- -- 11 -- -- 130 -- -- -- -- 81
CS - 102@5.0 8/24/07 -- 7.3 -- -- <1.0 98 -- -- 9.7 -- -- 110 -- -- -- -- 83
CS - 102@12.0 8/24/07 -- 7.5 -- -- <1.0 86 -- -- 11 -- -- 100 -- -- -- -- 89
CS - 103@6.0 8/24/07 -- 7.1 -- -- <1.0 100 -- -- 9.1 -- -- 85 -- -- -- -- 82
CS - 103@10.0 8/24/07 -- 8.0 -- -- <1.0 91 -- -- 9.1 -- -- 98 -- -- -- -- 71
CS - 309 @ 4 3/16/11 <1.0 5.2 360 <1.0 <1.0 77 14 29 9.5 <0.20 <1.0 87 <1.0 <1.0 <1.0 47 76
CS - 309 @ 20 3/16/11 <1.0 6.5 130 <1.0 <1.0 91 13 35 8.5 <0.20 <1.0 110 <1.0 <1.0 <1.0 36 63
1.     ug/g:  micrograms per gram 3.    <:  “less than” the stated method reporting  limit
2.     --:  not analyzed

Table E-3
 Historic Soil Analytical Results-Metals 

Former Carrier Shop, Former PALCO Mill B, Scotia, CA
(in ug/g1)
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Sample 
Identification

Sample 
Date Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Mercury Molyb-

denum Nickel Selenium Silver Thallium Vanadium Zinc

11/9/05 <502 <10 230 <1.0 <10 <10 <10 <10 <10 <1.0 <20 <20 <10 <10 <10 <10 <20
3/16/11 --3 -- -- -- <5.0 <5.0 -- -- <5.0 -- -- <5.0 -- -- -- -- <10

CS-10 3/17/11 -- -- -- -- <5.0 <5.0 -- -- <5.0 -- -- 8.4 -- -- -- -- 80
CS-15 3/17/11 -- -- -- -- <5.0 <5.0 -- -- <5.0 -- -- <5.0 -- -- -- -- <10
CS-307 3/16/11 <5.0 <5.0 150 <1.0 <5.0 8.7 <5.0 8.2 27 <1.0 <5.0 10 <10 <5.0 <5.0 <5.0 120
CS-309 3/16/11 <5.0 77 94 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <1.0 15 20 <10 <5.0 <5.0 <5.0 <10

1.   ug/L:  micrograms per Liter

2.  <:   “less than” the stated method reporting limit
3.   --:  not analyzed

CS-09

 Table E-4
Historic Groundwater Analytical Results-Dissolved Metals 

Former Carrier Shop, Former PALCO Mill B, Scotia, CA
(in ug/L1 )
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Excerpts from Historic Reports 
 
 
F1: Excerpts from “Sample Results From Initial Investigation at Pacific Lumber Company’s Carrier 
Shop and Service Station Underground Tank Sites”(SHN, 1990) 
 
F2: Excerpts from “Problem Assessment Report, Pacific Lumber Company Carrier Shop, LOP No. 
12274,” (SHN 1992). 
 
F3: Excerpts from “Overexcavation and Verification Sampling Report of Findings, Pacific Lumber 
Company Former Carrier Shop (LOP No. 12274),” (SHN 1998). 
 
F4: Excerpts from “PALCO Scotia Carrier Shop (LOP No. 12274) Request for Additional 
Information,” (SHN 1999). 

 



 

 

Appendix F1 

Excerpts from “Sample Results From Initial 
Investigation at Pacific Lumber Company’s Carrier 

Shop and Service Station Underground Tank 
Sites”(SHN, 1990) 





















 

 

Appendix F2 

Excerpts from “Problem Assessment Report, Pacific 
Lumber Company Carrier Shop, LOP No. 12274,” 

(SHN 1992) 







 

 

Appendix F3 

Excerpts from “Overexcavation and Verification 
Sampling Report of Findings, Pacific Lumber 

Company Former Carrier Shop (LOP No. 12274),” 
(SHN 1998) 







 

 

Appendix F4 

Excerpts from “PALCO Scotia Carrier Shop (LOP No. 
12274) Request for Additional Information,”  

(SHN 1999)




















