
May 3, 2011 

Mr. Ty M. Johnson, P.E. 
HDR Engineering, Inc. 
626 Columbia Street NW 
Olympia, WA 98501 

RE: RECOMMENDATIONS FOR HOQUIAM WASTEWATER TREATMENT 
PLANT FORCE MAIN REPLACEMENT, HOQUIAM, WASHINGTON 

Dear Ty: 

This letter presents the results of subsurface explorations and our recommendations for the 

Hoquiam Wastewater Treatment Plant (WWTP) force main replacement project in Hoquiam, 

Washington. Our scope of services for this project included: 

• Observing four test pits; 

• Performing geotechnical laboratory testing; 

• Performing engineering analyses; and 

• Preparing this letter report. 
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We performed these services in general accordance with our proposal dated February 10, 2011. 

PROJECT DESCRIPTION 

The proposed force main would extend along Moon Island Road, adjacent to the Hoquiam 
WWTP biosolids lagoon, to the Hoquiam WWTP structure. A 24-inch-diameter steel utility pipe 
will be installed to convey wastewater to the WWTP. The invert of the pipe will be about 6 feet 
below the existing grade. Figure I shows the proposed location of the force main. 

SUBSURFACE EXPLORATIONS AND LABORATORY TESTING 

We observed excavation of four test pits to evaluate the subsurface conditions along the force 

main. The City of Hoquiam provided a backhoe and operator, and excavated the test pits on 

April 8, 2011. The test pits extended to depths of about 8 to 10 feet below ground surface (bgs). 
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A Shannon & Wilson representative logged and obtained selected soil samples from each test pit. 

Figure I shows the approximate test pit locations, Figure 2 presents a soil classification key for 

the test pits, and Figures 3 through 6 present the test pit logs. 

We performed geotechnical laboratory tests on selected soil samples. The soil tests included 
visual classification, natural water content, mechanical sieve analyses, and Atterberg limits. The 

Shannon & Wilson laboratory in Seattle, Washington, performed the tests in general accordance 
with ASTM International standards. Figures 7 and 8 present the laboratory testing results. 

SUBSURFACE CONDITIONS 

The test pits encountered about 2 to 4 feet of fill over native soil. The fill generally consisted of 

a mixture of silt, sand, and gravel with scattered concrete, wood, and trash debris. The native 

soil generally consisted ofloose to medium dense, trace to slightly fine gravelly, slightly silty to 

silty, fine sand. 

The test pits encountered seepage near the bottom of the fill layer, about 3 to 4 feet bgs. Below 

about 7 or 8 feet bgs, the excavations began caving. 

ENGINEERING CONCLUSIONS AND RECOMMENDATIONS 

Utility Trenching 

Utility trenching should be accomplished in accordance with the Washington State Department 

of Transportation (WSDOT) and American Public Works Association (APWA) 2010 Standard 

Specifications. We anticipate that conventional equipment such as a backhoe or excavator will 

be appropriate for excavating the trenches. We observed groundwater seepage from perched 

zones at a depth of 3 to 4 feet bgs. Trenching will likely encounter perched groundwater seeping 

at a relatively low rate along the trench alignment. However, groundwater seepage into the 

trench may be locally greater than observed in the test pits, and may depend on the water 

elevation in the lagoon. 

If groundwater seepage is encountered, excavation equipment may disturb exposed sub grade 
soil. The contractor should take precautions to prevent subgrade disturbance. If the subgrade 
becomes disturbed due to wet conditions, we recommend: 
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• Using sumps or other methods to remove water from the trenches; 

• Excavating and removing disturbed soil below the utility bedding level; and 

• Using 2- to 4-inch quarry spans to backfin the overexcavation and stabilize the subgrade. 

Backfin utility trenches with structural fin compacted as described below. Leave sufficient 
cover over the pipe so that heavy compactors do not damage the pipe during backfin compaction. 

The test pits began caving at a depth of 5 to 7 feet. Therefore, we anticipate that temporary 

shoring, such as trench boxes, will be required for the utility trench excavations. Trench boxes 

do not provide lateral support for excavations because they are inserted in the trench after it is 

excavated and generany are not placed tight against the trench wans. Therefore, the soil of the 

trench wans could slough and cave against the trench box. Ground surface settlement could 

occur about as far from the trench edge as the depth of the trench. Trench boxes or other similar 

protection systems should be designed for an active earth pressure of 40 pounds per cubic foot. 

Pipe Bedding and Backf'tll 

Based on the soil and groundwater conditions exposed in the test pits and on the laboratory 

testing results, the existing site soil is unsuitable for re-use as pipe bedding or backfill. We 

recommend using imported structural fin as pipe bedding and backfin. Imported structural fin 

should 

• Consist of a well-graded mixture of sand and gravel; 
• Be free of organics and debris; 
• Have a moisture content within ±2 percent of its optimum; and 
• Have a maximum particle size of I Y, inches. 

An example of a suitable fill soil gradation from the WSDOT and APW A 2010 Standard 

Specifications is Gravel Backfill for Pipe Zone Bedding, Section 9-03.12(3). 

Fill Placement and Compaction 

Before placing structural fill, we recommend removing water from the trench. We recommend 
placing structural fill in uniform lifts, and compacting the fill to a dense and unyielding 
condition, at least 95 percent of the Modified Proctor maximum dry density (ASTM International 
D 1557-70). 
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Lift thickness should not exceed 12 inches for heavy equipment compactors or 6 inches for 

hand-operated mechanical compactors. 

LIMITATIONS 

This letter report was prepared for the exclusive use of HDR Engineering, Inc. and the Hoquiam 

WWTP design team. It should be made available to prospective contractors for information on 

factual data only, and not as a warranty of subsurface conditions such as those interpreted from 

the exploration logs and presented in the discussions of subsurface conditions included in this 

report. 

Within the limitations of the scope, schedule, and budget, the analyses, conclusions, and 
recommendations presented in this report were prepared in accordance with generally accepted 

professional geotechnical engineering principles and practice in this area at the time this report 

was prepared. We make no other warranty, either expressed or implied. 

The analyses, conclusions, and recommendations contained in this report are based on site 

conditions as they presently exist, and further assume that the explorations are representative of 

the subsurface conditions throughout the project site; that is, the subsurface conditions 

everywhere are not significantly different from those disclosed by the explorations. Our 

conclusions and recommendations are based on our understanding of the project as described in 

this report and the site conditions as interpreted from the explorations. 

If, during final design and construction, subsurface conditions different from those encountered 

in the field explorations are observed or appear to be present, we should be advised at once so 

that we could review these conditions and reconsider our recommendations where necessary. If 
there is substantial lapse of time between the submission of this report and the start of work at 

the site, or if conditions have changed because of natural forces or construction operations at or 

adjacent to the site, we recommend that this report be reviewed to determine the applicability of 

the conclusions and recommendations concerning the changed conditions or the time lapse. 

Unanticipated soil conditions are commonly encountered and cannot fully be determined merely 

by taking soil samples from a limited number of soil test pits. Such unexpected conditions 

frequently require that additional expenditures be made to attain properly constructed projects. 

Therefore, some contingency fund is recommended to accommodate such potential extra costs. 
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The scope of our geotechnical services did not include any environmental assessment or 
evaluation regarding the presence or absence of hazardous or toxic materials in the soil, surface 
water, groundwater, or air on or below the site, or any evaluation for disposal of contaminated 
soils or groundwater. 

Shannon & Wilson, Inc. has prepared a document, "Important Information About Your 
Geotechnical/Environmental Report," to assist you and others in understanding the use and 
limitations of our reports. This document is enclosed with this letter report. 

We trust that this information meets your current needs. Please call if you have questions. 

Sincerely, 

SHANNON & WILSON, INC. 

JeremyN. Butkovich, P.E. 
Principal Engineer 

JNB:MWP/jnb 

s/s/2'J,r 

Enc: Figure 1 - Site and Exploration Plan 
Figure 2 - Soil Classification and Log Key 
Figure 3 - Log of Test Pit TP-1 
Figure 4 - Log of Test Pit TP-2 
Figure 5 - Log of Test Pit TP-3 
Figure 6 - Log of Test Pit TP-4 
Figure 7 - Grain Size Distribution 
Figure 8 - Plasticity Chart 
Important Information About Your Geotechnical/Environmental Report 
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Hoquiam Wastewater Treatment Plant
Force Main Replacement

Hoquiam, Washington

Silts and Clays

Gravels with
Fines

Primarily organic matter, dark in
color, and organic odor

HIGHLY-
ORGANIC

SOILS

Poorly graded gravels, gravel-sand
mixtures, little or no fines

Silty gravels, gravel-sand-silt mixtures

Clayey gravels, gravel-sand-clay mixtures

Well-graded sands, gravelly sands, little or
no fines

GW

Organic silts and organic silty clays of low
plasticity

Inorganic clays or medium to high plasticity,
sandy fat clay, or gravelly fat clay

Inorganic silts, micaceous or diatomaceous
fine sands or silty soils, elastic silt

Organic clays of medium to high plasticity,
organic silts

Peat, humus, swamp soils with high organic
content (see ASTM D 4427)

Gravels

Geotechnical and Environmental Consultants

Well-graded gravels, gravels, gravel/sand
mixtures, little or no fines

MAJOR constituents compose more than 40
percent, by weight, of the soil.  Major consituents
are capitalized (i.e., SAND).

GP
(more than 50%

of coarse
fraction retained
on No. 4 sieve)

FIG. 2

(liquid limit less
than 50)

SC

(more than 50%
retained on No.

200 sieve)
SW

Poorly graded sand, gravelly sands, little or
no fines

Silty sands, sand-silt mixtures

Clayey sands, sand-clay mixtures

Inorganic silts of low to medium plasticity,
rock flour, sandy silts, gravelly silts, or
clayey silts with slight plasticity
Inorganic clayss of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean
clays

Clean Sands

ML
Inorganic

GW

(less than 5%
fines)

MAJOR DIVISIONS

CL

(liquid limit 50 or
more)

SHANNON & WILSON, INC.

SP

SM

GRAVEL*
- Fine
- Coarse

#4 to 3/4 inch (5 to 19 mm)
3/4 to 3 inches (19 to 76 mm)

SIEVE NUMBER AND/OR SIZEDESCRIPTION

FINES < #200 (0.8 mm)
SAND*

- Fine
- Medium
- Coarse

#200 to #40 (0.8 to 0.4 mm)
#40 to #10 (0.4 to 2 mm)
#10 to #4 (2 to 5 mm)

COBBLES 3 to 12 inches (76 to 305 mm)
BOULDERS > 12 inches (305 mm)

Dry

Moist

Wet

Absence of moisture, dusty, dry to the touch

Damp but no visible water

Visible free water, from below water table

GROUP/GRAPHIC
SYMBOL TYPICAL DESCRIPTION

OH

PT

MH

CH
Inorganic

OL
(50% or more

passes the  No.
200 sieve)

(less than 5%
fines)

Clean Gravels

SOIL CLASSIFICATION
AND LOG KEY

Sands

Organic

Organic

Silts and Clays

Minor constituents compose 12 to 50 percent of the
soil and precede the major constituents (i.e., silty
SAND).  Minor constituents preceded by "slightly"
compose 5 to 12 percent of the soil (i.e., slightly
silty SAND).
Trace constituents compose 0 to 5 percent of the
soil (i.e., slightly silty SAND, trace of gravel).

S&W CLASSIFICATION OF SOIL CONSTITUENTS

GC

(more than 12%
fines)

Sands with
Fines

(more than 12%
fines)

(50% or more of
coarse fraction

passes the No. 4
sieve)

FINE-GRAINED
SOILS

COARSE-
GRAINED

SOILS

GRAIN SIZE DEFINITIONShannon & Wilson, Inc. (S&W), uses a soil
classification system modified from the Unified Soil
Classification System (USCS).  Elements of the
USCS and other definitions are provided on this
page.  Soil descriptions are based on visual-manual
procedures (ASTM D 2488) unless otherwise noted.

MOISTURE CONTENT DEFINITIONS

* Unless otherwise noted, grain size varies from fine to coarse.

NOTES

1. Dual symbols (symbols separated by a hyphen, i.e., SP-SM,
slightly silty fine SAND) are used for soils with between 5%
and 12% fines or when the liquid limit and plasticity index
values plot in the CL-ML area of the plasticity chart.

2. Borderline symbols (symbols separated by a slash, i.e.,
CL/ML, silty CLAY/clayey SILT; GW/SW, sandy GRAVEL/
gravelly SAND) indicate that the soil may fall into one of two
possible basic groups.

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)
(From USACE Tech Memo 3-357)



LOG OF TEST PIT TP-1

SOIL DESCRIPTION

JOB NO: LOCATION:21-1-21000-003 See Site and Exploration Plan

PROJECT: Hoquiam Wastewater Treatment Facility
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Loose, brown, slightly silty, gravelly
SAND to sandy GRAVEL; moist;
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slighlty fine gravelly, sandy SILT to
silty SAND; moist, wet after about
3.5 feet.
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LOG OF TEST PIT TP-2

SOIL DESCRIPTION

JOB NO: LOCATION:21-1-21000-003 See Site and Exploration Plan

PROJECT: Hoquiam Wastewater Treatment Facility

Sketch of ___________ Pit Side
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Topsoil (grass, brown silt, organics).

Loose, brown, slightly sandy SILT,
chunks of concrete.

Loose, dark gray, organic SILT,
trace sand; scattered wood and
debris (wood, logs, bottles).

Loose to medium dense, gray,
slightly silty, fine SAND; wet; fewer
organics after about 4 feet.
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LOG OF TEST PIT TP-3

SOIL DESCRIPTION

JOB NO: LOCATION:21-1-21000-003 See Site and Exploration Plan

PROJECT: Hoquiam Wastewater Treatment Facility

Sketch of ___________ Pit Side
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Topsoil; grass.

Loose, brown, slightly sandy SILT
with concrete chunks and gravel,
bricks at about 3 feet; moist;
scattered organics.

Loose, gray, sandy SILT to silty
SAND; moist then wet after about
3.5 feet; scattered organics.

Loose to medium dense, gray, silty
fine SAND; moist to wet.
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LOG OF TEST PIT TP-4

SOIL DESCRIPTION

JOB NO: LOCATION:21-1-21000-003 See Site and Exploration Plan

PROJECT: Hoquiam Wastewater Treatment Facility

Sketch of ___________ Pit Side
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Topsoil.

Loose, orange-brown, slightly
sandy, gravelly SILT.

Loose, brown-gray, gravelly, sandy
SILT, wood, debris, plastic; moist to
wet.

Loose to medium dense, gray,
gravelly, silty fine SAND, large
concrete chunk at about 3.5 feet;
wet; numerous organics, less
organics after about 4 feet.

Loose to medium dense, gray,
slightly fine gravelly, silty SAND;
wet.
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DESCRIPTION Hoquiam Wastewater Treatment Plant

Force Main Replacement
Hoquiam, Washington
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