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1.0 INTRODUCTION
Freshwater Environmental Services (FES) has prepared this Additional Site Investigation
Report to document the collection and laboratory analysis of surface soils and
groundwater grab samples collected from the Former Eel River Sawmill Specialty Mill
located at 2000 Foster Avenue near Arcata, California, the Site. The Site location is
shown on Figure 1. The Site plan with sample locations is shown on Figures 2 and
Figure 3.
This investigation was performed in accordance with Workplan for Additional Site
Investigation prepared by FES dated October 29, 2007, (FES, 2007), and approved in a
letter from the California Regional Water Quality Control Board, North Coast Region
(RWQCB) dated December 10, 2007.
This report is organized as follows: The Site background is described in Section 2.0.
Sampling methods and analysis are included in Section 3.0. Data quality evaluation is
presented in Section 4.0. Investigation derived wastes are discussed in Section 5.0 and
conclusions are presented in Section 6.0. The references cited in this report are listed in
Section 7.0.

3
Eel River Sawmill Specialty Mill, Arcata, California

February 29, 2008
Freshwater Environmental Services

2.0 SITE BACKGROUND
A letter from the RWQCB, dated September 11, 2007, indicated that previous
investigations performed by the former Site owner, Eel River Sawmills, are considered to
be incomplete. The letter required the submittal of a workplan to evaluate if there have
been discharges of dioxins into soils in the area of the former teepee burner. The letter
also required an evaluation to determine if discharges of petroleum or dissolved metals
occurred to the groundwater within ten feet down-gradient from previously identified
source areas. A letter from the RWQCB, dated October 22, 2007, included a copy of a
September 4, 2007 interoffice memo (Ashley, 2007) that details the Site background,
investigation history, Site status and recommendations. Recommendations include a
dioxin investigation in the former location of the teepee burner and the collection of
groundwater samples in close proximity, in the down-gradient direction of previously
identified source areas. Based on a review of the above correspondences from the
RWQCB, FES prepared and submitted a workplan for Additional Site Investigation dated
October 29, 2007, (FES, 2007). Concurrence with the workplan from the RWQCB was
received in a letter dated December, 10, 2007.
2.1 Site Description
Based on information provided in the RWQCB interoffice memo dated September 4,
2007, the Site was open space prior to 1950 and utilized as undeveloped land and
pasture. In 1951, it was indicated that the Site was developed into an old growth
redwood mill that was operated until 1986 at which time the mill structures were
demolished. The current surface of the Site has been relatively undisturbed since the
operation of the sawmill as evidenced by the presence of all major foundations at or near
current grade, and the presence of facility roads and log deck roads observed on historic
aerial photographs. Historic Site features can be seen on historic aerial photographs
included in Appendix A.
2.2 Previous Investigations
Numerous previous investigations have been conducted at the Site including:
•
•
•
•
•
•
•
•

1993, Phase I Environmental Site Assessment by SHN Consulting Engineers &
Geologists (SHN);
1994, Preliminary Phase II Field Investigation by SHN;
1994, 12 backhoe test pits located in the fuel tank area (FTA), septic tank area
(STA), vehicle maintenance (VM), debarker area (DB), and the old log deck area
(DA);
1994, 30 backhoe test pits and four temporary piezometers placed in several;
areas including the FTA, VM, DB, DA, the leachfield and at the property
boundary;
1995, 4-monitoring wells and one temporary piezometer;
1996, 15-test pits, 8-soil gas points, 3-well points;
1997, soil excavation in three areas (VM, 520 cubic yards), (DB, 420 cubic
yards), and (FTA, 1,060 cubic yards); and
1998, Site Development Contingency Investigation Plan.
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Previous investigations indicated that Site soils and groundwater have been impacted
with diesel, motor oil, and gasoline. Metals including chromium, nickel, lead, and zinc
were found to be present in Site soils and Site groundwater was indicated to have
contained dissolved chromium, nickel, zinc, and lead.
Based on groundwater
measurements during previous investigations, it was determined that groundwater was
generally encountered at a depth of less than 10 feet bgl and that the groundwater
gradient was generally to the east (SHN, 1995).
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3.0 SAMPLING METHODS AND ANALYSIS
3.1 Surface Soil Sampling
Based on review of a limited number of historic oblique aerial photographs of the Site,
included in Appendix A, the location of a former teepee burner and a potential former
onsite ash disposal or burn pile area were identified. The locations of the surface soil
samples were determined by using current Site features, previous investigation report
maps, and historic oblique aerial photographs. To determine if there have been releases
of dioxins to the surface soils at the above noted locations, soil sampling was performed
at four locations within the footprint of the former teepee burner (SS-2, SS-3, SS-4, and
SS-5) as shown on Figures 2 and 3. Two additional surface soil samples were collected
in the northern portion of the property. SS-1 was collected in the northwestern corner of
the Site in an area considered to be upwind from the former teepee burner and was
intended to provide a background sample. SS-6 was collected in an area that appeared
to be in the vicinity of a burn pile or possible onsite ash disposal on the 1955 historic
photograph (Appendix A).
3.11 Field Methods and Observations
Standard operating procedures used for this investigation are included in Appendix F.
Prior to all subsurface field activities, FES contacted Underground Service Alert (USA) to
identify all known public utilities in the area of the Site. In addition, FES worked with the
Site owner to identify any additional onsite utilities or underground structures. FES
acquired a boring permit from Humboldt County included in Appendix B. Surface soil
sampling was conducted by excavating a small hole with a clean shovel from 0-0.5 feet
below ground level (bgl). The loose material was mixed with a clean gloved hand and
directly placed into a laboratory-supplied container. The soil present in the 0-0.5 feet bgl
interval generally consisted of very dark grayish-brown silty sand. The soil included
some charcoal and debris in the area of the former teepee burner. During excavation of
the shallow soil samples in the area of the former teepee burner, it was noted that the
surface soil was underlain by a hard baked partially fused sand that may represent the
soil altered by high temperatures beneath the former teepee burner. Field delineation of
the baked zone appeared to correlate with the estimated extent of the former teepee
burner. Sample SS-5 was collected from the top of the baked zone from approximately
0.7 to 0.9 feet bgl and was collected using a clean breaker bar to loosen the material
prior to placing it into the jar. The shallow presence of the baked zone suggests that the
Site surface in the area of the former teepee burner has been relatively undisturbed
since the demolition of the sawmill. The soil present from 0-0.5 feet bgl at the
background sample location SS-1 and at the possible onsite ash disposal or burn pile
area (SS-6) consisted of very dark grayish brown silty sand.
Surface soil samples were labeled and placed in an ice-cooled chest immediately after
collection.
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3.12 Chemical Analysis Methods
Surface soil samples were submitted to TestAmerica, Inc. for analysis of dioxins and
furans utilizing EPA Method 1613. The chain-of-custody and laboratory report are
included in Appendix C.
3.13 Chemical Analysis Results
The results of analysis of shallow soil sample for dioxins and furans are included in
Table 1. The results of the dioxin analysis are summarized in the table below. The
Toxicity Equivalents (TEQs) presented in this report are based on Toxic Equivalency
Factors (TEFs) developed by the World Health Organization (World Health Organization,
2005). TEQs are calculated in two ways. One method of calculating total TEQ is to
assume the concentrations of non-detected compounds are zero “TEQ (0)”. The second
method of calculating total TEQ is to assume that the concentration of the non-detected
compounds is equal to half of the detection limit “TEQ (1/2)”. TEQs based on both
methods are included in the table below. Based on these results, one surface soil
sample (SS-2), collected within the estimated footprint of the former teepee burner,
exceeded applicable regulatory standards for residential soils.

Sample ID

Date Sampled

Total TEQ (0)

Total TEQ (1/2)

(pg/g)

(pg/g)

3.9

3.9

-

4.6

Units:
PRGs-Residential Soil:
CHHLS-Residential Land Use:
SS-1

2/8/2008

1.66

2.61

SS-2

2/8/2008

30.47

31.23

SS-3

2/8/2008

2.66

3.88

SS-4

2/8/2008

0.36

1.37

SS-5

2/8/2008

0.006

0.74

SS-6

2/8/2008

0.38

1.9

3.2 Groundwater Grab Sampling
Groundwater grab samples were collected from temporary wells located within 10 feet in
the down-gradient direction of the source areas including the FTA, DB, and VM areas as
shown on Figures 2 and 3.
3.21 Field Methods and Observations

Three soil borings were advanced on the Site to allow collection of groundwater
grab samples. The locations of the soil borings are shown on Figures 2 and 3.
The locations of the soil borings were determined by using current Site features,
previous investigation report maps, and historic aerial photographs. Soil boring
SB-1 was advanced less than 10 feet east (down-gradient direction) of the former
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fuel tank area. Soil boring SB-2 was advanced less than 10 feet east (downgradient direction) of the former vehicle maintenance area. Soil boring SB-3 was
advanced less that 10 feet east (down-gradient direction) of the concrete
foundation for the debarker. Groundwater grab samples were collected from
temporary wells that were installed with a hand auger. Well construction details
and boring logs are included in Appendix D. At soil borings SB-1 and SB-2 the
Site subsurface soils consist of silty sands with cobbles to a depth of between 4
and 9 feet bgl. This upper unit is underlain by a stiff very dark gray clay. Due to
the cobbles present in the upper portions of the borings, multiple attempts were
necessary at most of the sample locations to penetrate the upper layer. A
combination of hand auger, shovel, and breaker bar were used to advance the
borings. Upon completion of the borings, machine-slotted 0.5 inch diameter PVC
casing was placed in the borings followed by sand filter packs. Bentonite pellets
were placed at the top of the borings to seal out surface runoff as indicated in the
temporary well construction drawings in Appendix E. Temporary soil borings SB1 and SB-3 were advanced on February 6, 2008 and SB-3 was advanced on
February 7, 2008. At the time of temporary well installation, a check-valve
attached to the end of dedicated tubing was used to remove sediment from the
temporary wells. Temporary wells were sampled on February 7, 2008. Prior to
groundwater sampling a peristaltic pump was used to purge the temporary wells.
Groundwater grab samples were placed in laboratory-supplied containers.
Groundwater samples collected for dissolved metals were filtered and preserved
at the laboratory on the day of sample collection. Following sampling, the
temporary wells were destroyed by removing the casing, removing the well
construction materials with a hand auger, and then filling with bentonite pellets
from bottom to top.
3.22 Chemical Analysis Methods
Groundwater grab samples were submitted for analysis at North Coast Laboratories,
LTD. The groundwater samples were analyzed for the following:
•

Groundwater samples were analyzed for Total Petroleum Hydrocarbons (TPH)
as gasoline and BTEX using EPA Method 8260B;

•

Groundwater samples were analyzed for Total Petroleum Hydrocarbons (TPH)
as diesel and motor oil using EPA Method 8015DRO with silica gel cleanup; and

•

Groundwater samples were analyzed for dissolved metals including cadmium,
chromium, nickel, lead, and zinc using EPA Method 6010.

3.23 Chemical Analysis Results
The results of the analysis of groundwater grab samples are summarized in Table 2.
There were no detections of any petroleum compounds including diesel, motor oil or
gasoline. None of the gasoline components including benzene, toluene, ethylbenzene,
or xylenes were detected.
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Dissolved cadmium and lead were not detected in any of the groundwater grab samples.
Dissolved chromium was detected in all three groundwater grab samples ranging in
concentration from 9.7 to 24 micrograms per liter (µg/L) which is less than the applicable
regulatory limits referenced in Table 2. Dissolved zinc was detected in the groundwater
grab sample at a concentration of 26 µg/L which is less than the applicable regulatory
limits. Dissolved nickel was detected in all three groundwater grab samples ranging in
concentration from 18 to 26 µg/L. The water quality objective for dissolved nickel is 12
µg/L, (California Public Health Goal (PHG) in drinking water). Dissolved nickel from all
three of the groundwater samples exceeded the above PHG for drinking water. Nickel is
known to be present in the soils at the Site ranging from 29 to 110 mg/kg. This
concentration range is within the range of documented background concentrations in
California soils (Bradford et.al,1996). Under certain groundwater conditions, naturally
occurring metals in soils can be mobilized into the groundwater. The relatively low
concentrations of dissolved nickel in the groundwater are likely due to leaching of
naturally occurring nickel from the soils at the Site.
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4.0 DATA QUALITY EVALUATION
FES reviewed the laboratory analytical reports to determine if there are any data quality
issues. All holding times were met. There were no detections of analytes in the
laboratory method blanks except for trace concentrations of chromium (0.60 µg/L) and
(nickel (0.21 µg/L). Chromium and nickel detections in samples were an order of
magnitude greater than what was detected in the method blank and therefore the
chromium and nickel results are considered valid. In all cases the laboratory control
spike (LCS) and matrix spikes were within acceptable limits. The laboratory data is
considered to be valid.
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5.0 INVESTIGATION DERIVED WASTES
All investigation-derived wastes including soil cuttings, redrilled well materials, purge
water and decontamination water were retained and are being stored in labeled DOTapproved 55-gallon drums at a secured DANCO-owned equipment yard awaiting
disposal. Investigation-derived wastes consist of one drum of solids and one drum of
liquids. Based on the enclosed analytical data from the investigation, the waste is
considered to be non-hazardous and will be disposed following all appropriate rules and
regulations. Documentation of disposal will be provided under a separate cover letter.
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6.0 CONCLUSIONS
Based on the results of this investigation, petroleum compounds including gasoline,
diesel and motor oil, were not detected in the groundwater grab samples collected from
the areas of concern. Dissolved metals including chromium, nickel, and zinc detected in
the groundwater grab samples is likely due to the leaching of background concentrations
of metals from onsite soils. One soil sample (SS-2) was found to have a Dioxin/furan
TEQ exceeding applicable residential regulatory standards.
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SS-4

2/8/2008

<0.43

1,2,3,4,6,7,8-HpCDD

OCDD

2,3,7,8,-TCDF

1,2,3,7,8,-PeCDF

2,3,4,7,8-PeCDF

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDF

2,3,4,6,7,8-HxCDF

1,2,3,7,8,9-HxCDF

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8,9-HpCDF

OCDF

Total TEQ (0)

Total TEQ (1/2)

1.5

1,2,3,7,8,9-HxCDD

2/8/2008

1,2,3,6,7,8-HxCDD

SS-3

2/8/2008

1,2,3,4,7,8-HxCDD

SS-2

(pg/g)
1.2 J JA
1.9

Date Sampled
Units:
PRGs-Residential Soil:
CHHLS-Residential Land Use:
SS-1
2/8/2008

(pg/g)
<2.1

(pg/g)
<2.3

(pg/g)
<2.3

(pg/g)
28

(pg/g)
150

(pg/g)
J CON
0.93

(pg/g)
<0.44

(pg/g)
<0.52

(pg/g)
<0.72

(pg/g)
<0.64

(pg/g)
<0.59

(pg/g)
<0.64

(pg/g)
4.4 J JA

(pg/g)
<0.88

(pg/g)
9.5 J

3.9
1.66

3.9
4.6
2.61

75

39

460

1000

2.9 CON

<1.6

<2.1

<3.6

<1.4

<2.5

<0.56

16

<1.1

18

30.47

31.23

<0.82

<0.94

<1.6

<0.94

<1.6

<0.34

11

<0.61

22

1,2,3,7,8-PeCDD

Sample ID

2,3,7,8-TCDD

TABLE 1
SUMMARY OF CHEMICAL ANALYSES OF SURFACE SOIL SAMPLES
Former Eel River Sawmill Specialty Mill
2000 Foster Avenue
Near Arcata California

(pg/g)
<0.75
11

8.1

<1.3
<0.7

J

<0.89
<0.79

3.7

J

<1.6

<2.9
<1.2

49
21

SS-5

2/8/2008

<0.28

<0.53

<0.44

<0.5

<0.5

4.5

SS-6

2/8/2008

<0.61

<1.4

<2.1

<2.4

<1.7

28

Notes:
PRGs
CHHSLs
pg/g
ND
TEF
TEQ (0)
TEQ (1/2)
J
JA
CON

310

<0.45

CON

22

<0.46

CON

150

<0.69 CON

120
J

0.85

J CON

2.66

3.88

J

0.36

1.37

<0.45

<0.54

<0.7

<0.52

<0.81

<0.54

11

<1.2

12

<0.3

<0.33

<0.72

<0.32

<0.46

<0.32

<3

<0.85

<3.1

0.06

0.74

<0.35

<0.47

<0.59

<0.44

<0.38

<0.25

4.7 J

<0.5

11 J

0.38

1.9

Not applicable.
USEPA Region 9 Preliminary Remediation Goals (October 2004).
California Human Health Screening Levels (January 2005).
Picograms per gram or parts per trillion.
Analyte not detected at or above the report limit.
Toxicity Equivalency Factors, WHO, 2005
Total TEQs calculated with none detections calculated as zero.
Total TEQs calculated with none detections calculated as 1/2 the minimium detection limits.
Analyte detected below the reporting limit, estimated result.
Analyte positively identified, but the quantitation is an estimate.
Confirmation analysis.
Dioxins and furans analyzed using EPA Method 1613B.
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TABLE 2
SUMMARY OF CHEMICAL ANALYSES OF GROUNDWATER
GRAB SAMPLES
Former Eel River Sawmill Specialty Mill
2000 Foster Avenue
Near Arcata California

40 f

29 a

17 a

0.04 e

50 g

2e

12 e

55 h

SB-1

07-Feb-08

<50

<50

<170

<1.0

<0.5

<0.5

<1.0

<1.0

<5.0

24

<5.0

26

26

SB-2

07-Feb-08

<50

<50

<170

<1.0

<0.5

<0.5

<1.0

<1.0

<5.0

9.7

<5.0

19

<10

SB-3

07-Feb-08

<50

<50

<170

<1.0

<0.5

<0.5

<1.0

<1.0

<5.0

10

<5.0

18

<10

Zinc

0.15 e

Nickel

Cadmium

5d

Lead

Total Xylenes

1.0 c

Chromium

Ethylbenzene

56 b

Toluene

5a

ID

DIESEL

WQO

SOIL
BORING

GASOLINE

Benzene

Dissolved Metals

Methyl tert-butyl
ether (MTBE)

Gasoline Compounds

MOTOR OIL

Petroleum

DATE
SAMPLED (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

Notes:
a Odor and taste threshold (Basin Plan).
b US EPA Integrated Risk Information System (IRIS) reference dose as drinking water level.
c US EPA health advisory Suggested No Adverse
Response Level (SNARL), applied to TOXICITY water
d California Department of Public Health (CDPH) secondary MCL.
e California Public Health Goal (PHG) in drinking water, Office of Environmental Health Hazard Assessment (OEHHA).
f US EPA secondary MCL.
g California Department of Public Health (CDPH) primary MCL.
h California Proposition 65 Safe Harbor Level (OEHHA) as drinking water (1-in-1,000,000 cancer risk).

Table 2
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APPENDICES

APPENDIX A
Historic Aerial Photographs

Historical oblique aerial photograph obtained in digital format from Humboldt
State University Photograph Collection (Schuster Collection, Photo ID:
2001.01.2208) and cropped to Site area. Photograph dated 7/27/1955.

Historical oblique aerial photograph obtained in digital format from California
Regional Water Quality Control Board, North Coast Region (RWQCB) titled
VanDeNorLumberArcata.

APPENDIX B
Humboldt County Boring Permit

APPENDIX C
Laboratory Reports and Chain-of-Custody Records

February 27, 2008

TestAmerica Project Number: G8B120224
PO/Contract:
Orrin Plocher
Freshwater Environmental Service
1372 Anderson Avenue
McKinleyville, CA 95519

Dear Mr. Plocher,
This report contains the analytical results for the samples received under chain of
custody by TestAmerica on February 12, 2008. These samples are associated with
your Foster Ave. project.
The test results in this report meet all NELAC requirements for parameters that
accreditation is required or available. Any exceptions to NELAC requirements are
noted in the case narrative. The case narrative is an integral part of this report.
If you have any questions, please feel free to call me at (916) 374-4383.
Sincerely,

David R. Alltucker
Project Manager

880 Riverside Parkway
G8B120224

West Sacramento, CA 95605 tel 916.373.5600

fax 916.372.1059
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Case Narrative
TestAmerica West Sacramento Project Number G8B120224
SOLID, 1613B, Dioxins/Furans, HRGC/HRMS
Sample(s): 1, 2, 3, 4, 5, 6
The result for 2, 3, 7, 8-TCDF is reported from the confirmation analysis that occurred
on February 22, 23 and 25, 2008.
Sample(s): 1
The isomers 2,3,7,8-TCDF and 1,2,3,4,6,7,8-HpCDF have been qualified with the
"JA" flag due to the ion abundance ratios being outside of criteria. The isomers have
been reported as an "estimated maximum possible concentration" (EMPC) because
the quantitation is based on the theoretical ion abundance ratios for these analytes.

There were no other anomalies associated with this project.
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TestAmerica Laboratories West Sacramento Certifications/Accreditations
Certifying State

Certificate #

Certifying State

Certificate #

Alaska
Arizona
Arkansas
California*
Colorado
Connecticut
Florida*
Georgia
Hawaii
Kansas*

UST-055
AZ0616
04-067-0
01119CA
NA
PH-0691
E87570
960
NA
E10375

New York*
Oregon*
Pennsylvania
South Carolina
Texas
Utah*
Virginia
Washington
West Virginia
Wisconsin

11666
CA 200005
68-1272
87014002
TX 270-2004A
QUAN1
00178
C087
9930C, 334
998204680

Louisiana*
Michigan
Nevada
New Jersey*

01944
9947
CA44
CA005

NFESC
USACE
USDA Foreign Plant
USDA Foreign Soil

NA
NA
37-82605
S-46613

*NELAP accredited. A more detailed parameter list is available upon request. Updated 9/21/07

QC Parameter Definitions
QC Batch: The QC batch consists of a set of up to 20 field samples that behave similarly (i.e., same matrix)
and are processed using the same procedures, reagents, and standards at the same time.
Method Blank: An analytical control consisting of all reagents, which may include internal standards and
surrogates, and is carried through the entire analytical procedure. The method blank is used to define the level
of laboratory background contamination.

Laboratory Control Sample and Laboratory Control Sample Duplicate (LCS/LCSD):
An aliquot of blank matrix spiked with known amounts of representative target analytes. The LCS (and LCSD
as required) is carried through the entire analytical process and is used to monitor the accuracy of the analytical
process independent of potential matrix effects. If an LCSD is performed, it may also be used to evaluate the
precision of the process.

Duplicate Sample (DU): Different aliquots of the same sample are analyzed to evaluate the precision of an
analysis.

Surrogates: Organic compounds not expected to be detected in field samples, which behave similarly to
target analytes. These are added to every sample within a batch at a known concentration to determine the
efficiency of the sample preparation and analytical process.
Matrix Spike and Matrix Spike Duplicate (MS/MSD): An MS is an aliquot of a matrix fortified
with known quantities of specific compounds and subjected to an entire analytical procedure in order to indicate
the appropriateness of the method for a particular matrix. The percent recovery for the respective compound(s)
is then calculated. The MSD is a second aliquot of the same matrix as the matrix spike, also spiked, in order to
determine the precision of the method.
Isotope Dilution: For isotope dilution methods, isotopically labeled analogs (internal standards) of the native
target analytes are spiked into the sample at time of extraction. These internal standards are used for
quantitation, and monitor and correct for matrix effects. Since matrix effects on method performance can be
judged by the recovery of these analogs, there is little added benefit of performing MS/MSD for these methods.
MS/MSD are only performed for client or QAPP requirements.

Control Limits: The reported control limits are either based on laboratory historical data, method
requirements, or project data quality objectives. The control limits represent the estimated uncertainty of the test
results.
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APPENDIX D
Boring Logs

Log of Boring - SB-1

Description
Silty sand, fine to medium, subrounded, very dark
grayish brown (10YR 3/2), moist, some roots.

Date Completed: February 6, 2008

USCS

Date Started: February 6, 2008

Remarks

SM

1.0’
2.0’

Silty sand, fine to medium, subrounded, very dark
gray (10YR 3/1), some rounded rocks up to 1.5",
moist, probable fill material.

3.0’
4.0’

SM

5.0’
6.0’
7.0’
8.0’ Silty sand, fine to medium, subrounded, very dark
9.0’

gray (10YR 3/1), few rounded rocks up to 1.5",
moist, some redwood bark.
Clay with some silt, medium plasticity, 10 YR/3/1,
(very dark gray), moist.

SM
CL

10.0’

Well Completion: Boring re-augered and plugged with
3/8” bentonite pellets.

Freshwater Environmental Services

Log of Soil Boring
SB-1
Date: 2-24-08

Project No.: 113-07

By: SJT

Checked: OWP

Log of Boring - SB-2

Description
Silty sand, fine to medium, subrounded, very dark
grayish brown (10YR 3/2), moist, some roots.

Date Completed: February 7, 2008

USCS

Date Started: February 7, 2008

Remarks
Some redwood bark up to 1½” and
rounded to well rounded gravel and
cobbles ½” to 6”.

SM

1.0’ Silty sand, fine to medium, subrounded, very dark
grayish brown (10YR 3/2), moist.

SM

2.0’

Water level ~3’

3.0’
4.0’
Clay with some silt, medium plasticity, 10 YR/3/1,
(very dark gray), wet.

CL

5.0’

Well Completion: Boring re-augered and plugged with
3/8” bentonite pellets.

Freshwater Environmental Services

Log of Soil Boring
SB-2
Date: 2-24-08

Project No.: 113-07

By: SJT

Checked: OWP

Log of Boring - SB-3

Description
Silt, some fine to very fine sand, subrounded, very
dark gray (10YR 3/1), moist.

1.0’
2.0’

3.0’
4.0’
5.0’

Silt, some fine to medium sand, subrounded, very dark
grayish brown (7.5YR 3/2), moist.
Sand, fine to medium, some silt, subrounded, dark brown
(10YR 3/3), moist.

Sand, fine to medium, some silt, subrounded, dark
brown (10YR 3/3).

Date Completed: February 6, 2008

USCS

Date Started: February 6, 2008

Remarks

ML

Some rounded gravel and cobbles ½”
to 2”.
Some oxidized sand, dark yellowish
brown (10YR 3/6).

ML
SP

Some redwood bark.

SP

Some redwood bark.

Sand, fine to medium, some silt, subrounded, very
dark gray (10YR 3/1), wet.

Water level ~5’

6.0’
SP
7.0’

Fire brick in bottom 1’.

8.0’

Well Completion: Boring re-augered and plugged with
3/8” bentonite pellets.

Freshwater Environmental Services

Log of Soil Boring
SB-3
Date: 2-24-08

Project No.: 113-07

By: SJT

Checked: OWP

APPENDIX E
Temporary Well Construction Diagrams

Temporary Well/Soil Boring Details - SB-1
Date Installed: February 6, 2008

Date Destroyed: February 7, 2008

Ground Surface

½” PVC cap
Bentonite Pellets

1.0’
#2/16 Monterey Sand

2.0’
3.0’

4” diameter boring
4.0’

½” PVC

5.0’
6.0’

½” PVC factory-slotted (0.01”)

7.0’
8.0’
9.0’
½” PVC cap

10.0’

Well Completion: Boring re-augered and plugged with
3/8” bentonite pellets.

Freshwater Environmental Services

Temporary Well/Soil Boring Details
SB-1
Date: 2-24-08

Project No.: 113-07

By: SJT

Checked: OWP

Temporary Well/Soil Boring Details - SB-2
Date Installed: February 7, 2008

Date Destroyed: February 7, 2008

Ground Surface

½” PVC cap
Bentonite Pellets

1.0’

½” PVC
#2/16 Monterey Sand

2.0’
3.0’

4” diameter boring
4.0’

½” PVC factory-slotted (0.01”)
½” PVC cap

5.0’

Well Completion: Boring re-augered and plugged with
3/8” bentonite pellets.

Freshwater Environmental Services

Temporary Well/Soil Boring Details
SB-2
Date: 2-24-08

Project No.: 113-07

By: SJT

Checked: OWP

Temporary Well/Soil Boring Details - SB-3
Date Installed: February 6, 2008

Date Destroyed: February 7, 2008

Ground Surface

½” PVC cap
Bentonite Pellets

1.0’
#2/16 Monterey Sand

2.0’
3.0’

4” diameter boring
4.0’

½” PVC

5.0’
6.0’

½” PVC factory-slotted (0.01”)

7.0’
½” PVC cap

8.0’

Well Completion: Boring re-augered and plugged with
3/8” bentonite pellets.

Freshwater Environmental Services

Temporary Well/Soil Boring Details
SB-3
Date: 2-24-08

Project No.: 113-07

By: SJT

Checked: OWP

APPENDIX F
Standard Operating Procedures

Freshwater Environmental Services
Standard Operating Procedure
Shallow Soil Sampling

1.0 SCOPE AND APPLICATION
The purpose of this standard operating procedure (SOP) is to describe the
procedures for the collection of representative soil samples. Sampling depths are
assumed to be those that can be reached without the use of a drill rig, directpush, or other mechanized equipment (except for a back-hoe). Analysis of soil
samples may determine whether concentrations of specific pollutants exceed
established action levels, or if the concentrations of pollutants present a risk to
public health, welfare, or the environment.
These are standard operating procedures which may be varied or changed as
required, dependent upon site conditions, equipment limitations or limitations
imposed by the procedure
2.0 METHOD SUMMARY
Soil samples may be collected using a variety of methods and equipment
depending on the depth of the desired sample, the type of sample required
(disturbed vs. undisturbed), and the soil type. Near-surface soils may be easily
sampled using a spade, trowel, and scoop. Sampling at greater depths may be
performed using a hand auger, continuous flight auger, or, if required, a backhoe.
3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE
Chemical preservation of solids is not generally recommended. Samples should,
however, be cooled and protected from sunlight to minimize any potential
reaction. The amount of sample to be collected and proper sample container type
shall be provided by the analytical laboratory that will perform the required
analysis.
4.0 INTERFERENCES AND POTENTIAL PROBLEMS
There are two primary potential problems associated with soil sampling - cross
contamination of samples and improper sample collection. Cross contamination
problems can be eliminated or minimized through the use of dedicated sampling
equipment. If this is not possible or practical, then decontamination of sampling
equipment is necessary. Improper sample collection can involve using
contaminated equipment, disturbance of the matrix resulting in compaction of the
sample, or inadequate homogenization of the samples where required, resulting
in variable, non-representative results.

5.0 EQUIPMENT
Soil sampling equipment includes the following:
• Maps/plot plan
• Safety equipment, as specified in the site-specific Health and Safety Plan
• Survey equipment or global positioning system (GPS) to locate sampling
points
• Tape measure
• Survey stakes or flags
• Camera and film
• Stainless steel, plastic, or other appropriate homogenization bucket, bowl
or pan
• Appropriate size sample containers
• Ziplock plastic bags
• Logbook
• Labels
• Chain of Custody records and custody seals
• Field data sheets and sample labels
• Cooler(s)
• Ice
• Packing material
• Decontamination supplies/equipment
• Canvas or plastic sheet
• Spade or shovel
• Spatula
• Scoop
• Plastic or stainless steel spoons
• Trowel(s)
• Bucket auger
• Post hole auger
• Extension rods
• T-handle
6.0 PROCEDURES
6.1 Preparation
1. Determine the extent of the sampling effort, the sampling methods to be
employed, and the types and amounts of equipment and supplies required.
2. Obtain necessary sampling and monitoring equipment.
3. Decontaminate or pre-clean equipment, and ensure that it is in working order.

4. Prepare schedules and coordinate with staff, client, and regulatory agencies, if
appropriate.
5. Perform a general site survey prior to site entry in accordance with the site
specific Health and Safety Plan.
6. Use stakes, flagging, or buoys to identify and mark all sampling locations.
Specific site factors, including extent and nature of contaminant, should be
considered when selecting sample location. If required, the proposed locations
may be adjusted based on site access, property boundaries, and surface
obstructions. All staked locations should be utility-cleared by Underground
Service Alert (USA) and the property owner prior to soil sampling; and utility
clearance should always be confirmed before beginning work.
6.2 Sample Collection
6.2.1 Surface Soil Samples
Collection of samples from near-surface soil can be accomplished with tools such
as spades, shovels, trowels, and scoops. Surface material is removed to the
required depth and a stainless steel or plastic scoop is then used to collect the
sample. This method can be used in most soil types but is limited to sampling at
or near the ground surface. Accurate, representative samples can be collected
with this procedure depending on the care and precision demonstrated by the
sample team.
The following procedure is used to collect surface soil samples:
1. Carefully remove the top layer of soil or debris to the desired sample depth
with a pre-cleaned spade.
2. Using a pre-cleaned, stainless steel scoop, plastic spoon, or trowel, remove
and discard a thin layer of soil from the area which came in contact with the
spade.
3. If volatile organic analysis is to be performed, transfer the sample directly into
an appropriate, labeled sample container with a stainless steel lab spoon, or
equivalent and secure the cap tightly. Place the remainder of the sample into a
stainless steel, plastic, or other appropriate homogenization container, and mix
thoroughly to obtain a homogenous sample representative of the entire sampling
interval. Then, either place the sample into appropriate, labeled containers and
secure the caps tightly; or, if composite samples are to be collected, place a
sample from another sampling interval or location into the homogenization
container and mix thoroughly. When compositing is complete, place the sample
into appropriate, labeled containers and secure the caps tightly.

7.0 QUALITY ASSURANCE/QUALITY CONTROL
There are no specific quality assurance (QA) activities which apply to the
implementation of these procedures. However, the following QA procedures
apply:
1. All data must be documented on field data sheets or within site logbooks.
2. All instrumentation must be operated in accordance with operating instructions
as supplied by the manufacturer, unless otherwise specified in the work plan.
Equipment checkout and calibration activities must occur prior to
sampling/operation, and they must be documented.
8.0 HEALTH AND SAFETY
When working with potentially hazardous materials, follow U.S. EPA, OHSA and
corporate health and safety procedures, in addition to the procedures specified in
the site specific Health & Safety Plan.

Freshwater Environmental Services
Standard Operating Procedure
Hand Auger and Thin-Wall Sampler
1.0 PURPOSE
This standard operating procedure (SOP) describes the process for collecting
surface and subsurface (up to about 15 ft.) soil samples with a hand auger and
thin-wall tube sampler.
2.0 DEFINITIONS
Bucket auger—A hand-held steel auger that can be used for digging or for
sample collection. Most bucket augers consist of the auger bucket, shafts of
various lengths, and a T-grip handle. All parts are either threaded and screwed
together or held together with pins.
Thin-wall tube sampler—A one-piece metal tube, of thin gauge, which is
forcefully driven into soil or sediment with a bucket auger’s handle (or similar
piece of equipment) at a particular sample location to collect an undisturbed
surface soil or sediment sample. The sample is loaded into the stainless-steel
tube by propelling the sampler into the soil, usually with a corkscrew action. The
tube is the sample container and cannot be reused. The tube is generally used in
conjunction with a bucket auger. They cannot be used in extremely hard soil.

3.0 PROCEDURE
Pre-Sampling Activities
•
•
•
•
•

The field team shall acquire all necessary documentation and label all
bottles.
The field team shall ensure that all sampling equipment is properly
decontaminated.
In the field notebook, the field team shall note the exact location and
location identification number of the sampled hole.
If possible, the field team shall photograph the location.
The field team shall mark the sampling location with stakes that include
the location identification number.

Sampling Activities
Note: Discuss, understand, and fully document in the field notebook and/or daily
logs the collection strategy and rationale described in the relevant sampling and
analysis plan, as well as the requirements for sample handling and

decontamination between samples. Be prepared to manage borehole soil or rock
in accordance with the site-specific sampling plan.
•
•
•
•

The field team shall dig with a Bucket Auger in the following manner:
Assemble the auger with a 2-, 3-, or 4-ft. shaft.
Press down and turn the auger, digging down six to 12 inches.
Lift the auger out of the hole and remove the soil from the auger bucket.

Note: Experience shows how deep to dig with each bucket load without making
the auger stick.
•
•
•

Adding additional shaft sections, repeat above steps until the required
depth (usually about six inches above the intended collection depth) is
reached.
The field team shall collect a sample with a Bucket Auger in the following
manner:
With a clean bucket, dig out enough soil for the sample.

Note: Granular soils may not stay in the bucket. There are different styles of
buckets designed for clayey versus sandy soil or sediment. These buckets vary
in their degree of soil containment; choose accordingly.
•
•

Discard any soil that falls down the hole and, as such, did not come from
the required sample depth.
Put an adequate amount of sample material into a decontaminated,
stainless-steel or plastic bucket and mix until the sample is homogenized.

Note: When analyzing soils for SOVCs, do not use a plastic bucket for mixing or
holding the sampled soil.
•
•

•

Fill the sample containers.
For VOC samples collected in soil (unconsolidated material), use an En
Core Sampler and associated sample container to extract the VOC
samples, following the current version of En Core technical
manual/operating instructions.
When collecting a composite sample, keep the pan of soil out of the sun
and keep it covered with aluminum foil; collect all the aliquots as quickly
as possible; do not decontaminate the auger between aliquots.

The field team shall collect a sample with a Thin-Wall Tube Sampler in the
following manner:
•
•

Dig to the required depth using the bucket auger.
Assemble the tube holder with the appropriate tube inside and attach the
tube holder to the auger shaft.

•

Shove, twist, or pound the tube holder into the ground until it is full; when
pounding, use a plastic hammer and take care not to damage the
equipment.

Note: If the sample is taken from the surface, remove any rocks, sticks, or leaves
before driving the sampler into the ground.
•
•

Disassemble the tube holder, being careful not to let any soil fall out of the
tube.
Immediately cover the ends of the sample tube with 2-inch Teflon film,
then put plastic caps over the film.

Note: If appropriate, place tape over the caps to ensure retention before
submitting the entire tube to the laboratory.
•
•

•
•
•
•

•

Label the bottom end of the tube with “Open This End.”
For VOC samples, either seal and ship the tube intact or use an En Core
sampler and associated sample container to extract the VOC samples,
following the current version of En Core technical manual/operating
instructions, prior to capping the tube.
Place the thin-wall tube sampler on a secure bench, table, rack, or on
plastic laid on the ground.
The field team shall label sample containers and complete
documentation.
A field team member shall enter the sample information in the field
notebook and in the collection log at this time, including sample location
identification number, depth interval, etc.
Whenever a sample is collected for chemical analyses, a field team
member shall initiate a custody record via the Chain of Custody/Request
for Analysis Form and affix a sample label to the sample container.
Whenever a soil sample is collected, a field team member shall enter a
complete description of the soil in either a sample collection log or, if
several intervals of soil are collected from one location, a daily drilling
summary.

Post-Sampling Activities
•
•
•
•
•

The field team shall decontaminate the outside of sample containers.
The field team shall bag the samples in Ziploc bags.
The field team shall pack samples in a cooler at the sampling site,
ensuring that the cooler contains ice, as specified by the site specific
sampling plan.
The field team shall transport the cooler full of samples to the laboratory.
The field team shall decontaminate equipment according to equipment
decontamination SOP.

•
•

The field team shall refill holes and restore the sampling area according
to instructions provided in the site-specific, sampling plan.
The field team shall check that all sampling locations are properly staked
and that location identifications are readily visible on the location stakes.

Freshwater Environmental Services
Standard Operating Procedure
Equipment Decontamination

1.0 SCOPE AND APPLICABILITY
This standard operating procedure (SOP) describes the methods for
decontamination of reusable field equipment. Decontamination helps prevents
cross contamination. Equipment that is reused between sampling locations will
be decontaminated before and between each sampling location. Wastes will be
collected and disposed properly.
2.0 MATERIALS AND SUPPLIES
•
•
•
•
•
•
•

Cleaning liquids including detergent solutions (Liquinox) tap water distilled
water
Personal protective safety gear
Paper towels
Disposable gloves
Waste containers
Cleaning containers (buckets)
Cleaning brushes

3.0 PROCEDURE
•
•
•
•
•

Removal of gross contamination from equipment with a dry brush and
rinse in tap water
Wash with laboratory-grade detergent
Rinse with tap water
Triple rinse with distilled water
Air dry or wipe with chemical-free towels

Decontaminated equipment should be stored in sealable containers or zip-lock
type bags.

