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1. Introduction 
Jacobs Engineering Group Inc. (Jacobs) has been contracted by the Clark Regional Wastewater District 
to provide design services for Phase 5B Improvements supporting the new proposed facilities at the 
Salmon Creek Treatment Plant (SCTP). This Geotechnical Data Report (GDR) summarizes the existing 
geotechnical data as applicable to the new facilities as well as the results of a geotechnical subsurface 
exploration performed at the proposed Secondary Clarifier 5.  

1.1 Purpose and Scope 

This GDR summarizes the subsurface and foundation conditions for the project and presents the findings 
to the design team, owner, and for inclusion in bidding documents for contractor’s information.  

The scope of work consisted of the following items: 

1) Reviewing existing geotechnical data collected from the SCTP site, including previous soil borings 
and laboratory testing 

2) Performing an exploratory soil boring in the vicinity of the proposed Secondary Clarifier 5 to a total 
depth of 51.5 feet below ground surface (bgs) 

3) Performing laboratory testing of selected samples recovered during drilling 

4) Preparing this GDR 

1.2 Description of Project Facilities 

The SCTP is located in the northwest area of Vancouver, Washington as show on Figure 1. The main 
facilities to be added as part of the Phase 5B project include a new secondary clarifier (No. 5) and new 
aeration basin (No. 7). A few small ancillary facilities are also planned. The new facilities are summarized 
as follows: 

Aeration Basin 7 – The new basin will be constructed immediately east of existing Aeration Basin 6 and 
will be connected using the provisions for future expansion included in the original design of Aeration 
Basin 6. The new basin will be a reinforced concrete structure, approximately 40-feet wide by 180-feet 
long with a bottom of slab elevation of 23.5 feet. Geotechnical design and construction analysis and 
recommendations for this facility will be based on previous subsurface explorations performed in the 
vicinity of the proposed structure. 

Secondary Clarifier 5 – The new secondary clarifier will be constructed adjacent to and west of existing 
Secondary Clarifier 4. It will be a circular, reinforced concrete basin approximately 120 feet in diameter. 
The structure will be partially above grade with a larger portion of the structure below grade with a bottom 
of slab elevation of 20 feet. Existing ground surface elevation in the vicinity of the proposed clarifier 
ranges from 32 feet to 36 feet. Geotechnical design and construction analysis and recommendations for 
this facility will be based on data from the recent subsurface exploration (soil boring), located at the site of 
Secondary Clarifier 5, as well as existing explorations in the area. 

The Phase 5B, Package 1 contract does not include design of either the Aeration Basin 7 or Secondary 
Clarifier 5, but only the smaller ancillary facilities. These are described generally as follows: 

Smaller Ancillary Structures 

• Preliminary/Primary Odor Control – Series of small structures (less than 15-foot-wide blower facilities 
and 12-foot-diameter bio-trickling towers) that will be constructed at-grade with a bearing pressure of 
less than 1,500 psf on mat foundations 

• Solids Process Odor Control – Approximately 20-foot by 30-foot, lightly loaded at-grade structure on 
mat foundation 
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• Facility 89 – Oil Storage Building -  Approximately 20-foot by 30-foot, lightly loaded concrete masonry 
unit walled structure on mat foundation 

 

Although the Phase 5B, Package 1 work does not include design of Aeration Basin 7 or Secondary 
Clarifier 5, it is anticipated to be part of the Package 2 work, and therefore data for these facilities is 
included herein.
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2. Technical Data 
This section provides a summary of geotechnical explorations in the vicinity of the project improvements 
and laboratory testing programs.  

2.1 Geotechnical Exploration Data 

The SCTP has had fairly extensive geotechnical explorations performed at the site for previous facility 
improvements. The explorations applicable to the Phase 5B project are summarized in the following 
subsections. The pertinent information from these reports is included for reference in Appendix A. 

2.1.1 CH2M HILL, Inc. (1973) 

Twelve soil borings, designated B-1 through B-12, were advanced as part of a January 1973 exploration 
of the SCTP area. The explorations ranged in depth from 20 feet to about 50 feet. Simple stick boring 
logs from the exploration provide ground surface elevations, soil descriptions, field N-values, and 
groundwater depths. The borings typically encountered silty sand, fine to medium sand, and sandy silt, 
with pockets of clay, overlying the Troutdale Formation gravels. The Troutdale Formation was generally 
encountered at depths ranging from 35 to 50 feet bgs, while one boring (B-5) encountered the Troutdale 
Formation at approximately 15 feet bgs. Groundwater was encountered at depths ranging from 5 to 
28 feet bgs at the time of drilling. 

2.1.2 CH2M HILL, Inc. (1974) 

Thirteen geotechnical borings (TH-1 through TH-13) were drilled for the design of the existing outfall in 
January 1974 by CH2M HILL, Inc. (CH2M). The boring nearest the SCTP (TH-1) was terminated in the 
sand and gravel of the Troutdale Formation, which was encountered at a depth of approximately 45 feet 
bgs. All other borings advanced as part of this exploration were further from the SCTP and are therefore 
not included in the summary of subsurface conditions.  

2.1.3 Century West Engineering (1986, 1989, and 1990) 

Three investigations were completed by Century West Engineering in the vicinity of the SCTP between 
1986 and 1990. Two soil borings (B-1 and B-2) were advanced in 1986, and four soil borings (B-3 through 
B-6) were advanced in 1989. An additional three borings (B-7 through B-9) were advanced in the same 
area in 1990.  These explorations were conducted in support of proposed expansions to the SCTP. The 
borings advanced in 1989 and 1990 were drilled using a Mobile B-61 drill rig using hollow-stem augers. 
Borings B-5 and B-6 were located at the west end of the treatment plant property, closest to the currently 
proposed project and the BNSF railroad. These borings were advanced to depths of about 35 and 38 feet 
bgs, respectively, and encountered 35 to 40 feet of silt and sand. Boring B-5 encountered the Troutdale 
Formation at a depth of approximately 35 feet bgs. Boring B-6 was terminated in very dense sand at a 
depth of 40 feet bgs. 

2.1.4 CH2M HILL, Inc. (1996) 

Twelve soil borings (2B-1 through 2B-12) were advanced in the vicinity of the SCTP between January 24 
and February 23, 1995.  The borings were advanced to depths ranging from 21.5 to 95.5 feet bgs using 
CME 75 and CME 55 drill rigs and either mud rotary or hollow-stem auger techniques. Borings 2B-11 and 
2B-10 were advanced at the west end of the treatment plant property and are the closest to the currently 
proposed project. These borings were advanced to depths of 60.3 and 36.5 feet bgs, respectively. 

2.1.5 Project-Specific Exploration 

Following review of previous geotechnical data, it was determined that a single exploratory boring would 
be drilled at the new Secondary Clarifier 5 location to support the design of the facility. The boring, B-1-
18, was drilled on November 19, 2018, by Holt Drilling from Vancouver Washington using a Mobile B-60 
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truck-mounted drill rig using mud rotary drilling methods. A Jacobs geotechnical engineer provided 
continuous observation and logging of all boreholes completed as part of this program.  

Soil samples were obtained every 5 feet using a split-spoon sampler with 18-inch drive intervals. Split-
spoon samples were obtained by the Standard Penetration Test (SPT) Method (ASTM D 1586), which 
consists of driving a 2-inch-outside-diameter split-barrel sampler into the soil with a 140-pound weight 
falling freely through a distance of 30 inches. The sampler was driven in 3 successive 6-inch increments 
with the number of blows per increment being recorded. The sum of the number of blows required to 
advance the sampler the second and third 6-inch increments is termed the Standard Penetration 
Resistance (N-value) and is presented on the borings logs included in Appendix B. The samples were 
sealed in plastic bags and transported to FEI Testing and Inspection of Corvallis, Oregon for further 
classification and testing. 

Soil samples from the borings were examined and visually classified in general accordance with ASTM D 
2488, Visual-Manual Procedure for Description of Soils.  

A 2-inch diameter polyvinyl chloride piezometer was installed in the boring to 50 feet with a 10-foot screen 
between 40 feet and 50 feet bgs. The piezometer was installed to measure changes in groundwater level 
and to perform slug testing for estimating hydraulic conductivity.  

The project-specific boring near Secondary Clarifier 5 and relevant historical borings are shown on the 
boring location plans (Figures 2 through Figure 5). 

2.1.6 Laboratory Testing 

Selected soil samples were assigned classification testing and performed by FEI Testing and Inspection 
from Corvallis, Oregon. These tests included the following: 

• ASTM D422, Standard Test Method for Particle-Size Analysis of Soils 

• ASTM D4318, Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils 

• ASTM D1140, Standard Test Method for Determining the Amount of Material Finer than No. 200 
Sieve in Soils by Washing 

Table 1 shows the laboratory testing summary results. 

Table 1. Laboratory Testing Summary Results 

Sample 
Moisture 

Content (%) Liquid Limit 
Plasticity 

Index 
Fines 

Content (%) 
Sand 

Content (%) 
Gravel 

Content (%) 

B-1 at 15 feet bgs -- -- -- 53.3 46.7 0 

B-1 at 20 feet bgs 27.6 32 12 64.6 -- -- 

B-1 at 25 feet bgs 33.5 -- -- 29 -- -- 

B-1 at 30 feet bgs 24.7 -- -- 17.4 -- -- 

B-1 at 35 feet bgs 24.0 -- -- 12.6 -- -- 

B-1 at 40 feet bgs 26.2   17 -- -- 

B-2 at 45 feet bgs 28.4   17.3 -- -- 

B-2 at 50 feet bgs 22.2   13.7 -- -- 

Laboratory testing reports are presented in Appendix C.  

2.1.7 Slug Testing 

A slug test was performed by Holt Drilling on November 20, 2018, in general accordance with ASTM D 
4044, Standard Test Method for Instantaneous Change in Head (Slug) for Determining Hydraulic 
Properties of Aquifers. 
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The test was performed by introducing a 1-gallon water slug into the piezometer and measuring water 
drawdown with time interval until substantial recovery of the water within the piezometer.  

Raw data from the slug test is included in Appendix D. 
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3. Interpretations 
This section discusses the results of a published literature review of the geologic conditions in the vicinity 
of the project site. It also presents a discussion of the subsurface conditions at the project site as 
observed during the geotechnical field exploration.  

3.1 Regional Geology 

The project is located within the Portland Basin of the Willamette Lowland geological province. The 
Willamette Lowland geological province is a structural and erosional lowland area bordered by the uplifted 
marine rocks of the Coast Range to the west and volcanic rocks of the Cascade Range to the east. 
Continental and marine strata interfinger beneath and adjacent to the Willamette Lowland. The Willamette 
Lowland extends from Eugene, Oregon, north to the Lewis River in southern Washington. In the northern 
two-thirds of the lowland, the marine sedimentary rocks and Cascade Range volcanic rocks are overlain 
by up to 1,000 feet of lava of the Columbia River Basalt group. Folding and faulting during and after 
incursion of the Columbia River Basalt Group formed four major depositional basins: the Portland Basin, 
the Tualatin Basin, the central Willamette Valley, and the southern Willamette Valley. These basins, 
separated in most places by uplands capped by Columbia River Basalt Group, have locally accumulated 
more than 1,600 feet of fluvial sediment derived from the Cascade and Coast Ranges or transported into 
the region by the Columbia River. During Pleistocene time, large-volume glacial-outburst floods, which 
originated in western Montana, periodically flowed down the Columbia River drainage and inundated the 
Willamette Lowland. These floods deposited up to 250 feet of silt, sand, and gravel in the Portland Basin 
(Gannett and Caldwell, 1998). 

3.2 Subsurface Conditions 

3.2.1 Secondary Clarifier 5 

The boring performed in November 2018 indicated this location is underlain by approximately 12 feet of 
fill consisting of silt with gravel and cobbles. SPT N-values were 8 and 15. The gravel is sub rounded to 
sub angular and cobbles were sub rounded with sizes up to about 8 inches. Below the fill were native 
layers of sandy silt and sandy lean clay to about 25 feet bgs. The sandy silt was recovered using an 
oversize sample because of low recovery in the overlying fill layers. The sandy lean clay layer had an N-
value of 9, indicating firm consistency. Below these layers, the soil was loose to medium dense silty sand 
with varying degrees of fines content and SPT N-values that ranged from 8 to 27.  

The soil profile in this area with interbedded sandy silt/clay and silty sand is consistent with other borings 
in the area including B-10 from 1973 and 2B-2 from 1995. Hard drilling and sampling was observed at 
95 feet bgs in boring 2B-2 from 1995 with refusal blow count. It is likely that this location encountered 
bedrock, likely a conglomerate of the Troutdale Formation. 

Groundwater was measured in the 2018 boring in January and February 2019. Additional historical 
groundwater measurements have been recorded from previous borings nearby including B-10 (from 
1973) and 2B-2 from 1995. These groundwater measurements and corresponding elevation are included 
in Table 2. 

Table 2. Secondary Clarifier 5 Area - Recent and Historical Groundwater Level 

Boring Number Month/Year 
Depth  
(feet) 

Approximate Elevation 
(feet) 

B-10 (73) July 1973 20 6 

2B-2 January 1995 31 5 ft 

B-1-18 January 2019 24.65 7.35 

B-1-18 February 2019 23.32 8.68 

B-1-18 June 2019 24.33 7.03 
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3.2.2 Aeration Basin 7 

Previous borings in the vicinity of the new aeration basin include B-1 (from 1986, ground surface 
elevation of 35 feet), B-6 (from 1973, ground surface elevation of 47 feet) and 2B-6 (from 1995, ground 
surface elevation of 58.6 feet). These borings indicate the subsurface conditions at this location consist 
primarily of firm to stiff sandy silt to silt with conglomerate bedrock encountered between approximately 
22 and 40 feet bgs. The elevation of the borings varied depending on ground surface at the time of the 
explorations. However, the depth to bedrock (dense gravel conglomerate) varied between about elevation 
7 and 12, then sloping up to the south slope with depth to bedrock about 22 feet below the slope surface. 

Groundwater was measured in boring B-1 (1986) at a depth of about 23 feet corresponding to an 
elevation of about 13 feet. 
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4. Limitations 
4.1 Limitations 

This GDR has been prepared for the exclusive use of the Clark Regional Wastewater District, for specific 
application to the SCTP Phase 5B project. This GDR has been prepared in accordance with generally 
accepted geotechnical engineering practice. No other warranty, express or implied, is made. 

The information contained in this GDR is based on the data obtained from the field explorations described 
herein. The explorations indicate subsurface and groundwater conditions only at specific locations and 
times, and only to the depths penetrated. They do not necessarily reflect variations that may exist 
between exploration locations. Subsurface conditions and water levels at other locations may differ from 
conditions occurring at these explored locations. Also, the passage of time may result in a change in 
conditions at these locations. 

If any changes in the nature, design, or location of the facilities are planned, the information contained in 
this report should not be considered valid unless the changes are reviewed, and the data verified in 
writing by Jacobs. Jacobs is not responsible for any claims, damages, or liability associated with 
interpretation of subsurface data, or for the reuse of subsurface data, without the express written 
authorization of Jacobs. 
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Appendix A  
Previous Geotechnical Data 

























































































































































































































 

 

Appendix B  
Project-Specific Boring Log 
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Appendix C  
Laboratory Test Results 
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Re: Salmon Creek WWTP 5B 

   
To: Jacobs Engineering Group 
 1000 NE Circle Blvd  
           Suite 10350 
 Corvallis, Oregon 97330 
 
Attn: Paul Davis, P.E., G.E. 
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  Report   Drawings    Test Results (4 Pages Total Incl. Cover) 
  Copy of Letter   Specifications 
  Other 
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  For your use   For your review/approval 
  As requested   For your files 
 

Remarks: Requested laboratory testing results attached.  Please call if you have any 
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 Signature:  

 
  Rachel Ray 

President 
 

This report and/or enclosed test data is the confidential property of the client to whom it is addressed and pertains to the specific 
process and/or material evaluated.  As such, information contained herein shall not be reproduced in part or full and/or any part thereof 
be disclosed without FEI Testing & Inspection, Inc.'s written authorization. 
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29540 B Airport Road · Eugene, Oregon 97402 · phone (541) 684-3849 
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FEI Testing & Inspection, Inc.

Corvallis, OR

11-19-18

(no specification provided)
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D10= Cu= Cc=

USCS= AASHTO=

*
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Jacobs Engineering Group; Project No. 708335

Salmon Creek WWTP 5B

2186002-601

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: 7426 Depth: 15.0-16.5'
Sample Number: B-1-18, 3-SS Date:
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Project:

Project No: Figure
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SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

FEI Testing & Inspection, Inc.

Corvallis, OR

Client:

Project:

Project No.: Figure

Jacobs Engineering Group; Project No. 708335

Salmon Creek WWTP 5B

2186002-601

7426 B-1-18, 4-SS 20.0-21.5' 27.6 20 32 12 CL



(ASTM D 1140)

PROJECT NAME Salmon Creek WWTP 5B PROJECT NUMBER

RECORDED BY CP FEI SAMPLE NUMBER

CLIENT DATE

REMARKS CLIENT PROJECT NUMBER

WATER CONTENT 

DIR or AUX*

SAMPLE DESIGNATION B-1-18,4-SS B-1-18,5-SS B-1-18,6-SS B-1-18,7-SS B-1-18,8-SS B-1-18,9-SS B-1-18,10-SS

SAMPLE DEPTH 20.0-21.5' 25.0-26.5' 30.0-31.5' 35.0-36.5' 40.0-41.5' 45.0-46.5' 50.0-51.5'

Pan Number 63 8 2 19 55 34 51A

Wt. of Wet Soil + Pan (g) 227.31 268.44 288.70 361.79 278.96 337.91 328.15

Wt. of Dry Soil + Pan (g) 195.17 220.25 246.59 305.45 237.89 280.58 283.08

Wt. of Water (g) 32.14 48.19 42.11 56.34 41.07 57.33 45.07

Wt. of Pan (g) 78.74 76.22 76.30 70.66 81.34 78.82 79.80

Wt. of Dry Soil (g) 116.43 144.03 170.29 234.79 156.55 201.76 203.28

Water Content (%) 27.6% 33.5% 24.7% 24.0% 26.2% 28.4% 22.2%

TEST METHOD A or B B B B B B B B

Length of Time Sample Soaked (hrs) 4 4 4 4 4 4 4

63 8 2 19 55 34 51A

227.31 268.44 288.70 361.79 278.96 337.91 328.15

148.57 192.22 212.40 291.13 197.62 259.09 248.35

78.74 76.22 76.30 70.66 81.34 78.82 79.80

116.43 144.03 170.29 234.79 156.55 201.76 203.28

63 8 2 19 55 34 51A

119.95 178.54 216.90 275.95 211.24 245.62 255.23

78.74 76.22 76.30 70.66 81.34 78.82 79.80

41.21 102.32 140.60 205.29 129.90 166.80 175.43

(C) Total Loss (g) (No. 200) (C=A-B) 75.22 41.71 29.69 29.50 26.65 34.96 27.85

% Fines   (C/A) 64.6% 29.0% 17.4% 12.6% 17.0% 17.3% 13.7%

*DIR=Dry mass was determined directly by drying the test specimen 

*AUX=Dry mass was determined using an auxiliary water content specimen

Equipment Used

Oven ID # 6060

Scale ID # 6067

Sieve ID # LS30B            Reviewed By

Percent Fines & Water Content (ASTM D 1140) Rev. 11-05-08

Wt. of Pan (g)

TEST SAMPLE DATA 

Pan Number

Wet Wt. + Pan (g)

Wet Wt. (g)

(B) Wt. of Dry Soil 

Wt. of Pan (g)

(A) Dry Soil (g) (Total Sample)
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Appendix D  
Slug Test Data 



Falling Head (injection) slug test info
Time DTW Date Well # Well/Screen Dia (inches) Well Depth (feet) Screen Length (feet) Top of Screen (feet) Bottom of Screen (feet) Starting Water Depth (baseline - feet) volume of Water (slug) Added (gallon)
9:55:30 11.72 11/20/2018 B-1 2.047 50 10 40 50 17.6 1
9:56 11.77
9:56:30 11.82
9:57 11.88
9:57:30 11.92
9:58 11.95
9:58:30 11.98
9:59 12.00
9:59:30 12.02
10:00 12.10
10:00:30 12.14
10:01 12.18
10:01:30 12.20
10:02 12.26
10:02:30 12.31
10:03 12.35
10:03:30 12.38
10:04 12.41
10:04:30 12.46
10:05 12.50
10:05:30 12.54
10:06 12.58
10:06:30 12.63
10:07 12.66
10:07:30 12.70
10:08 12.74
10:08:30 12.78
10:09 12.82
10:09:30 12.85
10:10 12.89
10:10:30 12.94
10:11 12.97
10:11:30 13.01
10:12 13.05
10:12:30 13.10
10:13 13.13
10:13:30 13.17
10:14 13.20
10:14:30 13.25
10:15 13.29
10:15:30 13.32
10:16 13.35
10:16:30 13.38
10:17 13.41
10:17:30 13.46
10:18 13.49
10:18:30 13.52
10:19 13.57
10:19:30 13.60
10:20 13.64
10:20:30 13.67
10:21 13.70
10:22 13.77
10:23 13.87
10:24 13.93



10:25 14.00
10:26 14.07
10:27 14.15
10:28 14.21
10:29 14.28
10:30 14.35
10:31 14.42
10:32 14.49
10:33 14.55
10:34 14.62
10:35 14.70
10:36 14.77
10:37 14.83
10:38 14.89
10:39 14.95
10:40 15.01
10:41 15.08
10:42 15.14
10:43 15.20
10:44 15.26
10:45 15.32
10:46 15.39
10:47 15.45
10:48 15.52
10:49 15.57
10:50 15.65
10:51 15.70
10:52 15.76
10:53 15.87
10:54 15.87
10:55 15.93
10:56 16.09
10:57 16.05
10:58 16.11
10:59 16.17
11:00 16.23
11:01 16.28
11:02 16.34
11:03 16.39
11:04 16.45
11:05 16.50
11:06 16.57
11:07 16.62
11:08 16.68
11:09 16.73
11:10 16.78
11:11 16.84
11:12 16.90
11:13 16.95
11:14 17.00
11:15 17.06
11:16 17.21
11:17 17.16
11:18 17.22
11:19 17.27
11:20 17.31
11:21 17.36



11:22 17.41
11:23 17.47
11:24 17.52
11:25 17.56
11:26 17.62
11:31 17.86
11:36 18.10
11:41 18.32
11:46 18.55
11:51 18.79
11:56 19.04
12:01 19.27
12:06 19.46
12:22 20.05
12:27 20.20
12:32 20.38
12:37 20.54
12:42 20.72
12:47 20.88
12:52 21.03
12:57 21.18
13:02 21.32
13:07 21.45
13:12 21.60
13:17 21.71
13:22 21.85
13:27 21.99
13:32 22.11
13:37 22.24
13:42 22.35
13:47 22.47
13:52 22.58


