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1 Introduction
The Sutter Butte Flood Control Agency (SBFCA) intends to implement the Oroville Wildlife Area
Flood Stage Reduction (OWA FSR) which includes the construction of a weir and associated
ecosystem restoration to improve the connectivity of the Feather River to its historic floodway
and to reduce stages within the main channel. Utility surveys identified the presence of an
underground sewer force main south of the location of the proposed weir. In addition, a Phase I
ESA identified adjacent land as a historic burn area. Although the burn area is located east of
the weir improvements, the burn activities may have contaminated soil within the area identified
for weir improvements. To locate the sewer force main and assess the presence of
contaminants associated with the historic burn area, the following scope of work was performed.

2 Scope of Work
The following activities were performed in September 2015:










Test pit locations were marked and Underground Service Alert (USA) was notified so
that buried utilities could be identified;
Private utility locator used noninvasive methods to locate the sewer force main and
marked the location of the sewer force main on the ground surface;
An air knife and hand tools were used to pothole and expose the sewer force main at
two locations;
A backhoe was used to excavate soil at one location to allow for the collection of a soil
sample;
A licensed surveyor recorded the horizontal and vertical coordinates of the sewer force
main where exposed by the test pits and the horizontal coordinates on the ground
surface as identified by the utility locator;
Collected and submitted four soil samples to Alpha Analytical, Inc. for the following
analyses:
o California Accreditation Manual (CAM) 17 metals by EPA Method 6020/200.8,
o semivolatile organic compounds (SVOCs) by EPA Method 625/8270C,
o chlorinated pesticides and polychlorinated biphenols (PCBs) by EPA Method
608/8082; and
o total extractable hydrocarbons by EPA method 8015B; and
Backfilled and compacted the excavated material.

3 Methods
The following sections document the methods to complete the scope of work presented above.
Mr. Scott Koch with the Sewerage Commission – Oroville District (SC-OR) was onsite was
onsite to observe the methods.
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3.1 Utility Survey
On September 22, 2015, HDR, Inc. and Precision Locating, LLC arrived at the Oroville Wildlife
Area (Figure 1) to locate the sewer force main. A RD8000 radio detection pipe and cable
locator was placed on the sewer force main air valve (Figure 2) and the transmitter was set at
eight kilohertz (kHz). An RD8000 receiver set to receive an 8kHz signal was used to trace the
ground surface and the location of the line was marked with paint. In addition to identifying the
horizontal location of the line, the RD8000 is also capable of estimating the depth of the sewer
force main below ground surface. The depth of the sewer force main adjacent to the air valve
was estimated to be approximately 6 feet bgs and was exposed at 1.25 feet bgs at T-3 (Figure
2). Due to the distance from the RF8000 transmitter, the sewer force main could not be
accurately traced further east than test pit T-3.

3.2 Test Pit Excavation Methods
On September 22, 2015, HDR, Inc. and Penecore Drilling, Inc. used a VacMasters 4000, which
consists of a1,000 cubic feet per minute (CFM) vacuum and 165 CFM air lance, to remove soil
and cobbles to expose the sewer force main. However, due to the size of the cobbles, which
were up to eight inches in diameter, the VacMasters 4000 was generally ineffective. Hand tools
were used to excavate material and expose the sewer force main at locations T-2 and T-3
(Figure 2). T-1 was excavated by hand to approximately 4 feet below ground surface; however,
the sewer force main was not encountered and this test pit was abandoned as the depth was
too great to remove cobbles by hand.
On September 22, 2015, T-4 was excavated with the back hoe to 3-feet bgs for the purpose of
soil sample collection. Hand tools were not used in this area as the SC-OR representative
stated that the sewer force main was not located in this area, USA and Precision Locating, LLC
did not indicate the presence of buried utilities in this area.

3.3 Sewer Force Main Survey
On September 22, 2015, Wood Rogers, Inc. surveyed the top of the exposed sewer force main
at locations T-2 and T-3 and the ground surface directly above the traced location of the sewer
force main (Figure 2). The benchmark used for this survey was NGS point CREST RM 2, PID
DB7123 with a North American Vertical Datum elevation of 261.102 feet.

3.4 Soil Sampling Methods
One soil sample was collected from each of the test pits. The soil samples were collected by
scooping undisturbed soil from the sidewall or bottom of the test pit with laboratory supplied
containers. The samples were labeled with a unique sample identification and sample collection
date and time. The soil samples were analyzed for constituents listed below:





CAM 17 metals by EPA Method 6020/200.8;
SVOCs by EPA Method 625/8270C;
Chlorinated pesticides and PCBs by EPA Method 608/8082; and
Total extractable hydrocarbons by EPA method 8015B.
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3.5 Excavation Backfill
After collection of the survey coordinates and soil samples, the test pits were backfilled with the
material removed and compacted into place with a back hoe. The excavated area was graded
to match the adjacent topography.

4 Results
The following sections document the results from the sewer force main locating and laboratory
analysis of soil samples.

4.1 Sewer Force Main Locating
The RD800 was used to trace the location of the sewer force main approximately 2,000 feet
east of the air valve (Figure 2). Potholing was performed to verify the depth and location of the
sewer force main in the area of the proposed weir. Based on the results of the potholing, the
center of the sewer force main was exposed and located within approximately six inches of the
traced area identified by the RD8000; therefore, it is assumed that the sewer force main is
located within six inches of the other traced locations. The surveyed location of the sewer force
main is presented on Figure 2. Based on the results of the potholing, the top center of the
sewer force main is located at 1.85 feet bgs at test pit T-2 and at 1.22 feet bgs at test pit T-3.
The survey coordinates are presented in Figure 2 and are as follows:
Top of Sewer Force Main
Northing
Easting
Elevation (feet above mean sea level)

T-2
2292200.01
6669875.50
115.66

T-3
2292196.36
6670114.70
115.47

4.2 Waste Identification and Other Observations
In addition to locating the buried sewer force main, this scope of work was conducted to identify
whether the area of the proposed weir contained refuse or other indications that the area had
been used as historical dump or burn area. The following observations were made during
excavation of the test pits.
4.2.1 Test Pit T-1
Test pit T-1 measured approximately 2 feet in diameter and 4-feet bgs. The soil consisted of a
light brown silty gravel (GM) with no plasticity. The soil was soft, dry and contained many
cobbles up to 8-inches in diameter. The soil did not have an odor and no refuse or discolored
soil was observed. Test pit T-1 was advanced directly over the traced location of the sewer
force main; however, the sewer force main was not located and the test pit was abandoned at 4feet bgs as the cobbles could no longer be removed by hand.
4.2.2 Test Pit T-2
Test pit T-2 measured approximately 2.5 feet in diameter and three feet bgs. The test pit was
advanced on the north side of an unpaved road and contained a higher degree of gravel than
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observed in test pit T-1. The soil type consisted of poorly graded gravel with some silt (GP) to
the maximum depth explored. The soil had no plasticity, was dry, and contained no odor. The
soil color from ground surface to approximately 1-foot bgs was light brown and graded to a
medium to dark brown from 1-foot bgs to approximately 2-feet bgs. In this interval, small pieces
of broken glass was observed; however, there did not appear to be a large amount of glass and
no other waste was observed.
4.2.3 Test Pit T-3
Test pit T-3 was advanced in the southern side of the unpaved access road. The test pit
measured approximately 3-feet in diameter and was advanced to approximately 1.5-feet bgs.
The soil type was consistent with what was observed in test pit T-2; the soil had no plasticity,
was dry, and had no odor. There was no glass or other debris observed in this test pit.
4.2.4 Test Pit T-4
Test pit T-4 was advanced on the northern side of the levee with a back hoe. The test pit
measured approximately four feet long, two feet wide, and three feet deep. The soil type is
poorly graded gravel (GP) with many cobbles up to 8-inches in diameter. During excavation
there was no indication of discolored soil, glass, or other refuse to indicate that this are was
used as a dump.

4.3 Laboratory Analytical Results
Laboratory analysis of the four soil samples did not yield silver, mercury, selenium, pesticides,
PCBs, or SVOCs above laboratory detection limits. Diesel range organics and oil range
organics were detected in the sample collected from T-1 at 7.2 mg/Kg and 12 mg/Kg,
respectively. Metals were detected in most samples; but it is probable that these detections are
naturally occurring. The laboratory analytical results are summarized on Table 1 and the
laboratory analytical reports are presented in Appendix A.

4.4 Discussion
As discussed above, the tracing of the sewer force main with the RD8000 was effective to within
approximately 6-inches horizontally at test pits T-2 and T-3; therefore, it is highly probable that
the sewer force main is located within six inches of the location depicted on Figure 2.
Laboratory analytical results were compared to the United State Environmental Protection
Agency Region 9 (Regional Screening Levels) for industrial worker exposure. With the
exception of arsenic, analytes detected were reported at concentration less than their respective
RSL; therefore, these analytes do not present an unacceptable risk to industrial workers. While
arsenic was detected at concentrations greater than the 3 mg/Kg RSL, review of the November
2001 United State Geological Survey Geochemical Landscapes of the Conterminous United
States – New Map Presentations for 22 Elements indicates that naturally occurring arsenic in
the Oroville area ranges from approximately 4 to 7 mg/Kg; therefore, the arsenic detections are
likely naturally occurring as the Phase I did not identify an anthropogenic source.
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4.5 Conclusions
Potholing at locations T-2 and T-3 confirmed the location of the sewer force main where the
utility locator was able to trace with the RD8000. Waste or discolored soil was not observed in
test pits T-1, T-3 or T-4. Broken glass was observed in test pit T-2; however, the amount of
glass was minimal and other debris was not observed. Soil samples collected from test pits T-1,
T-2, T-3 and T-4, yielded metals; however, the metals detections were reported at
concentrations less than the industrial RSL, with the exception of arsenic. Review of USGS
literature indicates that the arsenic detections are consistent with naturally occurring
concentrations observed in the Oroville, CA area.
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Table 1. Soil Analytical Results
Sutter Butte Flood Control Agency
Oroville Wildlife Area

Test Pit
Number
T‐1
T‐2
T‐3
T‐4

Test Pit
Number
T‐1
T‐2
T‐3
T‐4

Notes:

Sample ID
T‐1@3ft
T‐2@3ft
T‐3@1.5ft
T‐4@3ft

Depth
(fbgs)
Sample Date
9/22/2015
3
9/22/2015
3
9/22/2015
1.5
9/22/2015
3
Industrial Worker RSL

Sample ID
T‐1@3ft
T‐2@3ft
T‐3@1.5ft
T‐4@3ft

Depth
(fbgs)
Sample Date
9/22/2015
3
9/22/2015
3
9/22/2015
1.5
9/22/2015
3
Industrial Worker RSL
Ag: Silver
As: Arsenic
Ba: Barium
Be: Beryllium
Cd: Cadmium
Cr: Chromium
Co: Cobalt
Cu: Copper
Hg: Mercury

Ag

As

Ba

Be

Cd

Co

Cr

Cu

Hg

Mo

Ni

Pb

Sb

Se

Tl

V

Zn

mg/Kg
<1.0
<1.0
<1.0
<1.0
5,800

mg/Kg
4.5
4.3
5.3
3.2
3

mg/Kg
76
31
41
29
220,000

mg/Kg
<1.0
<1.0
<1.0
<1.0
2,300

mg/Kg
<1.0
<1.0
<1.0
<1.0
980

mg/Kg
17
13
8.4
9.1
350

mg/Kg
140
96
40
50
1,800,000

mg/Kg
46
21
30
21
47,000

mg/Kg
<0.2
<0.2
<0.2
<0.2
40

mg/Kg
<1.0
<1.0
<1.0
<1.0
5,800

mg/Kg
120
110
73
83
11,000

mg/Kg
8.2
27
7.5
2
800

mg/Kg
<1.0
<1.0
<1.0
<1.0
470

mg/Kg
<2.0
<2.0
<2.0
<2.0
5,800

mg/Kg
<1.0
<1.0
<1.0
<1.0
12

mg/Kg
77
30
26
25
5,800

mg/Kg
51
49
34
24
350,000

DRO

ORO

Pestcides

PCBs

SVOCs

mg/Kg
7.2
<5.0
<5.0
<5.0
600

mg/Kg
12
<10
<10
<10
3,500,000

µg/Kg
ND
ND
ND
ND
Varies

µg/Kg
ND
ND
ND
ND
Varies

µg/Kg
ND
ND
ND
ND
Varies

Mo: Molybdenum
Ni: Nickel
Pb: Lead
Sb: Antimony
Se: Selenium
Tl: Thallium
V: Vanadium
Z: Zinc

DRO: diesel range organics
ORO: oil range organics
PCBs: poly chlorinated byphenols
SVOCs: semivolatile organic compounds
Industrial Worker RSL: June 2015 EPA Region 9 Regional Screening Levels
mg/Kg: milligrams per kilogram
µg/Kg: micrograms per kilogram
Bold values indicate analyte was detected above Industrial RSL
Depth: feet below ground surface (fbgs) where sample was collected
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Feather River West Levee

Figure 1
Project Area Vicinity Map
Feather River West Levee Improvements
Oroville Wildlife Area
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