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GEOTECHNICAL ENGINEERING SERVICES REPORT Kitsap County, Washington 

INTRODUCTION AND SCOPE OF SERVICES 

This report presents the results of our geotechnical engineering services for the proposed retaining 
wall improvements at the Command Point Cable Station in Kitsap County, Washington. The site is 
located on and just above the shoreline, south of Southeast Command Point Road. The site is 
shown relative to surrounding physical features on the Vicinity Map, Figure 1 and the Site Plan, 
Figure 2. 

Our services were requested by Fred Lunki of PSE and have been completed in general accordance 
with our Revised Proposal dated October 8, 2010. Our understanding of the project is based on 
discussions with you, our previous work at the site and a site meeting. Our scope of work included 
the following: 

1. Review available geologic maps and references in the vicinity of the site, and previous reports 
completed by GeoEngineers. 

2. Review available Kitsap County Critical Areas Maps of the project area. 

3. Coordinate field activities with PSE's site safety officer and the project team, and obtain utility 
clearances. 

4. Complete a geologic reconnaissance of the site, access road and nearby area including the 
area of the spring and water collection system upslope and north of the immersion oil platform. 

5. Evaluate subsurface soil and groundwater conditions at specific locations in the area of the 
proposed retaining structure by completing one boring to a depth of 41.5 feet. 

6. Complete one shallow hand auger exploration near the bottom of the existing retaining wall. 

7. Evaluate pertinent physical and engineering characteristics of the subsurface soils 
encountered based on laboratory tests performed on samples obtained from the explorations. 
Laboratory tests included moisture content, sieve analysis, and Atterberg limits tests. 

8. Provide recommendations for site grading and earthworl< for the proposed access road and 
retaining structure. Our recommendations include requirements for subgrade evaluation, 
excavation of any unsuitable soils, preparation of subgrade, suitability of on-site soils for use as 
structural fill, specifications for imported structural fill and recommendations for structural fill 
placement and compaction. We also evaluated the effects of weather and/or construction 
equipment on the workability of site soils. 

9. Provide an opinion regarding the stability of the access road and provide general 
recommendations to improve stability of the access road, as appropriate. 

10. Provide guidelines for temporary erosion protection and sedimentation control. 

11. Provide recommendations for allowable temporary cut slope inclinations. 

12. Provide geotechnical recommendations for design of the new retaining wall. 
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GEOTECHNICAL ENGINEERING SERVICES REPORT Kitsap County, Washington 

PROJECT DESCRIPTION 

The Command Point Cable Station site is located on sloping ground which descends from west to 
east. The site is comprised of two general areas. These include a pile-supported, concrete cable 
terminal platform located near the shoreline at the toe of the steep southeast-facing slope and an 
immersion oil platform located approximately midway up the slope, above the cable terminal 
platform. A small spring and water collection system is located upslope and north of the immersion 
oil platform. The locations of these features are shown in Figure 2. 

Southeast Command Point Road essentially terminates at the cable terminal platform located 
along the shoreline. A soldier pile wall is located at the toe of the southeast-facing slope behind 
(west and upslope of) the cable terminal platform. A gravel surfaced parking area is located 
between the cable terminal platform and the wall. We understand that the wall was installed in the 
late 1990's. 

The immersion oil platform area is accessed by a narrow, mid-slope and soil surfaced access road 
that extends about 250 feet from SE Command Point Road to a gravel surfaced 
parking/turnaround area. The access road is relatively narrow and crosses two areas where we 
understand surficial landslides occurred in the past. Blankets of quarry spall sized rocks were 
observed on the slope below the roadway in these areas. A plastic pipe was observed in the base 
of the southern most of these quarry spall blanket areas. 

A small, gravel surfaced parking/turnaround area exists just below the immersion oil platform. The 
parking/turnaround area is laterally constrained to the east (downslope) by a log buttress wall. 
Two wood power poles supporting overhead power lines are located near the bottom of the wall on 
the steep east-facing slope. The log buttress wall is about 60 feet long and up to about 3 to 6 feet 
tall. This wall is deteriorating and failing and is planned to be replaced with a new retaining wall. 
The new retaining wall will likely be of similar length and height. 

FIELD EXPLORATIONS AND LABORATORY TESTING 

Field Explorations 

Subsurface soil and groundwater conditions near the proposed location of the new retaining wall 
were evaluated by drilling one boring (B-1) and completing one hand auger exploration (HA-1) on 
November 4, 2010. The boring was completed to a depth of 41.5 feet using truck-mounted, 
continuous-flight, hollow-stem auger drilling equipment. The hand auger exploration was 
completed to a depth of 6.5 feet using hand tools. The approximate locations of the explorations 
are presented on the Site Plan, Figure 2. Details of the field explorations program and logs of the 
explorations are presented in Appendix A. 

Laboratory Testing 

Soil samples were obtained while completing the explorations and taken to GeoEngineers' 
laboratory for further evaluation. Selected samples were tested for the determination of moisture 
content, grain-size distributions (sieve analyses) and Atterberg Limits. A description of the 
laboratory testing and test results are presented in Appendix A. 
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GEOTECHNICAL ENGINEERING SERVICES REPORT Kitsap County, Washington 

SITE CONDITIONS 

Surface Conditions 

As discussed above, the cable terminal platform is located along the shoreline of Puget Sound at 
the toe of a steep southeast-facing slope. Based on the topographic survey completed by David 
Evans and Associates (DEA) dated November 8, 2010, provided to us for our studies, the slope 
above the cable terminal platform is inclined up to about 100 percent extending up to the 
soil-covered access road and parking/turnaround area located near the immersion oil platform. 
The access road and parking/turnaround area near the immersion oil platform are generally level 
at about Elevation 85 to 86 feet. 

Four overhead power lines run upslope from the cable terminal platform to the gravel access road, 
and then offsite to the southwest. The log buttress wall is located along the downslope side of the 
parking/turnaround area and includes several wood bulkheads extending off the buttress wall. 

The steep southeast-facing slope extends up on the northwest side of the parking/turnaround area 
to the immersion oil platform located at about Elevation 96 feet. The slopes in this area are also 
inclined at up to about 100 percent. These slopes are generally covered with a thick blanket of 
blackberry bushes and some trees. A section of the slope, directly beneath the log buttress wall, 
was cleared of blackberry bushes prior to our site visits. 

A short wood retaining wall and quarry spalls are located at the southwest corner of the 
parking/turnaround area, with wood steps above extending to the immersion oil platform. The 
ground directly upslope of the immersion oil platform was vegetated with a thick covering of 
blackberry bushes at the time of our site visit. A small spring and water collection system is 
located upslope and north of the immersion oil platform. 

The slopes adjacent to the areas covered in blackberry bushes, are generally well vegetated with 
low ground cover, shrubs, and fir and maple trees. 

Geologic Reconnaissance 

We completed a geologic reconnaissance of the site and nearby areas. As previously stated, the 
project area is located on sloping ground which descends to the east at inclinations ranging mostly 
from 50 to over 100 percent. We understand that a landslide occurred downslope of the 
immersion oil platform in 1998/1999. We also understand that a similar landslide occurred 
upslope and offsite, just south of the immersion oil platform, in the 1990's which destroyed several 
small beach cabins on the shoreline. These landslides were surficial "skin" slides which involved 
the upper 10-18 inches of saturated soil and vegetated material. We understand that significant 
landslide activity has not occurred at the site since the late 1990's. The areas where the 
landslides occurred are currently thickly vegetated with blackberry bushes. 

The soil and gravel surfaced access road appears to have been constructed by cutting into the 
upslope hillside and filling a portion of the downhill area to create a relatively flat road surface. The 
roadway cut slopes are relatively low, less than about 3 to 4 feet in vertical height. 

GEOENGINEER~ A1nil13, 2011 Page 3 
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Soil materials observed in the access road surface and cut slopes were comprised of silty sand 
and/or sandy silt. This material appears to rut easily when wet. We did not observed evidence of 
recent slope instability in either the access road cut slopes to the west (upslope) or in the road fill 
area to the east {downslope) at the time of our site visits. We observed ruts in places within the 
access road surface, which indicates areas of soft soil. The ruts appeared to be from large trucks 
associated with tree branch clearing. 

As previously mentioned, we observed blankets of quarry spall fill in two areas downslope of the 
access road during our site visits. These areas are located within shallow gullies which the access 
road crosses. We understand that surficial landslides that included access road fill occurred in 
both of these areas in the past. A small amount of water seepage was observed flowing from a 
plastic pipe at the toe of the southern-most rock blanket during our site visits. This feature is 
located about 100 feet north of the parking/turnaround area. 

We observed many mature to relatively young butt-bowed trees both up and downslope of the 
access road area and near the cable station site. Butt-bowed trees are indicators of slow soil creep 
on the sloping ground. We did not observe areas of significant groundwater seepage along the 
access road or at the cable station site, other than the spring collection area which is discussed in 
the next section of this report. 

Spring Collection System Conditions 

Construction drawings of the spring collection system were not available at the time of our study. 
Our knowledge of the spring collection system is based on observations during our site visit and 
information provided on the site survey completed by DEA for PSE. 

We understand that the spring collection system provided drinking water to cabins located south of 
the cable platform, at the toe of the slope. Currently the cabins no longer exist at the site. We also 
understand that the water from the spring system currently drains from the pipe near or at the 
shoreline. 

The location of the spring collection system is shown in Figure 2. The system appears to consist of 
an upright 55-gallon steel drum. About 12 inches of the drum is above the ground surface. A lid 
covered the top of the drum which did not allow us to view inside the collection system. The drum 
is located in a depression approximately 4 feet deep, that was likely caused by groundwater 
seepage eroding the soil prior to the installation of the collection system. The depression appears 
to continue downslope of the spring collection system. 

The soil immediately surrounding the drum was observed to be in a saturated condition. Slow 
water seepage was observed to flow out of the surrounding soil. We did not observe indications of 
slope instability around or within the drum area. 

Four-inch diameter corrugated plastic pipe was visible south of the existing parking/turnaround 
area that presumably carries the water from the collection system down slope. The pipe was 
covered with a thick growth of blackberry bushes at the time of our site visit and portions were not 
visible. 
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Geology 

We reviewed the Kitsap County, Washington, Geologic Map Units, Open File Report 2005-3, 
developed by the Washington Department of Natural Resources available on the Kitsap County 
website. The soils mapped in the project vicinity are Fraser-age continental glacial drift and 
advance continental glacial outwash (silt and clay). These geologic units are generally consistent 
with soil conditions encountered in our explorations. 

Subsurface Conditions 

Soil Conditions 

Soil conditions encountered in our boring B-1 completed in the gravel surface parking/turnaround 
area above the proposed retaining wall, generally included a zone fill, overlying sand with silt and 
silty sand, overlying silt. The fill consisted of compacted gravel with sand and silt to a depth of 
about 2 feet below grade. The underlying sand with silt and silty sand was generally loose to 
medium dense and was encountered to a depth of about 13 feet. Stiff to very stiff silt was 
encountered below the sand to a depth of about 39 feet below grade. Dense silty sand was 
encountered below the silt through the maximum depth explored. 

Soil conditions encountered in our hand auger exploration HA-1 generally consisted of loose to 
medium dense silty sand and sand with silt and occasional gravel through the maximum depth 
explored. 

Groundwater Conditions 

Groundwater was not observed in our subsurface explorations. Groundwater conditions are 
expected to vary seasonally and with fluctuations in rainfall duration and intensity. Groundwater is 
not expected to be encountered in large quantities in the excavations for this project; however, 
groundwater seepage should be expected and the contractor should be prepared to handle it and 
protect work areas. 

CONCLUSIONS AND RECOMMENDATIONS 

General 

In our opinion, the proposed retaining wall and access road improvements may be satisfactorily 
completed from a geotechnical standpoint, provided the considerations presented in this report are 
incorporated into the project planning and design. A summary of the primary geotechnical 
considerations is provided below. The summary is presented for introductory purposes only and 
should be used in conjunction with the complete recommendations presented in this report. 

1111 Based on the subsurface soil conditions encountered in our explorations in the area of the 
planned retaining wall, we expect about 10 to 12 feet of loose to medium dense silty sand and 
sand with silt, overlying stiff to very stiff silt will be encountered in the planned retaining wall 
area. 

11 We recommend that the existing log buttress wall be replaced with a cantilevered soldier pile 
and timber lagging retaining wall constructed immediately upslope of the existing wall. 
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11 The access road is currently surfaced in soil and limited gravel. This material ruts in wet 
weather conditions. We recommend that the unsuitable material be stripped from the road 
surface and replaced with a layer at least 8 inches thick of "yard course crushed aggregate" as 
defined in this report. 

These and other geotechnical considerations are discussed further, and recommendations 
pertaining to the geotechnical aspects of the project are presented in the following sections of this 
report. 

Geologic Sensitive Areas 

We reviewed the Kitsap County Department of Community Development Geologically Hazardous 
Areas maps, which designates slopes inclined greater than 30 percent as high hazard areas. This 
applies to the steep southeast-facing slopes at the site. Development or modification within 
geologic sensitive areas is generally restricted by the code; however, alterations may occur when 
the area has been previously regraded and landscaped, provided that the proposed improvements 
will not have an adverse impact on the stability of the slope. 

Due to the presence of the existing log buttress wall, gravel access road and parking/turnaround 
area, it is our opinion that alterations will be allowed in the area planned for the location of the new 
retaining wall (immediately upslope of the existing log buttress wall) because it has been previously 
disturbed and developed. Furthermore, it is our opinion that the construction of the new retaining 
wall will improve the overall stability of the small parking area and upper portion of the steep 
southeast-facing slope, provided the recommendations presented in this report are incorporated 
into construction. 

The existing access road appears to be relatively stable in its current configuration, with respect to 
deep seated landsliding. Landsliding has occurred in the access road area in the past and active 
soil creep appears to be occurring in this area based on observations during our site visits. It is 
possible that surficial landslides in the future, either up and/or downslope of the road, could limit 

future access to the site. 

Widening the access road will likely require engineered retaining structures on either the upslope 
or downslope sides of the road. Design of these structures is beyond the current scope of this 
project. 

Earthwork 

Excavation Considerations 

We anticipate that a limited amount of earthwork will occur as a part of this project and that it will 
likely only occur within the parking/turnaround portion of the site. We anticipate that stripping of 
unsuitable material and placement of crushed aggregate will occur within the access road. We 
recommend that significant earthwork not occur within the access road area if the earthwork 
increases fill slopes on the downslope portion of the road or additional soil cuts on the upslope 
portion of the road. We should be consulted before proceeding with significant earthwork along 

the access road. 
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The site soils are moderately to very moisture sensitive. Therefore, we recommend that site 
preparation and earthwork be completed during the normally dry season of the year (generally July 
through September) if practicable, as the erosion potential of the on-site soils is increased during 
extended periods of wet weather. Compacted gravel fill overlying loose to medium dense sand with 
silt and silty sand, overlying stiff to very stiff silt was encountered in our explorations within the 
planned excavation depths. We anticipate that these soils may be excavated with conventional 
excavation equipment such as trackhoes and dozers. 

Clearing and Grubbing 

Topsoil, if encountered, should be stripped and removed from areas where structural fill will be 
placed. We recommend that soft and/or loose material be removed from the access road surface. 
The stripped material should be placed in landscaping areas or taken off site for disposal. 

Subgrade Preparation 

In areas where structural fill or crushed surfacing material is to be placed, the upper 12 inches of 
existing subgrade soils exposed after excavation should be thoroughly compacted and evaluated 
prior to fill placement. We anticipate that excavations for access road improvements will expose 
loose to medium dense silty sand and sand with silt. The exposed subgrade should be evaluated 
after site grading is complete. This evaluation can be done by either probing or proof-rolling with 
heavy, rubber-tired construction equipment. Probing should be used to evaluate the subgrades 
where proof-rolling is not possible or if site grading takes place during wet weather. Soft zones 
noted during proof-rolling or probing should be excavated and replaced with compacted structural 
fill. 

The silty sand and sand with silt contains a low to moderate percentage of fines and may not 
provide a stable working surface during periods of wet weather. It may be desirable to place a 
working surface of 6 to 8 inches of imported gravel borrow (as described in the "Structural Fill" 
section of this report) over the working areas of the site. 

Erosion and Sedimentation Control 

Potential sources or causes of erosion and sedimentation depend upon construction methods, 
slope length and gradient, amount of soil exposed and/or disturbed, soil type, construction 
sequencing and weather. The project impact on erosion-prone areas can be reduced by 
implementing an erosion and sedimentation control plan. The plan should be designed in 
accordance with applicable county standards. The plan should incorporate basic planning 
principles including: 

11 Scheduling grading and construction to reduce soil exposure; 

1111 Retaining existing vegetation whenever feasible; 

1111 Revegetation or mulching denuded areas; 

11 Directing runoff away from denuded areas; 

1111 Minimizing the length and steepness of slopes with exposed soils; 

1111 Decreasing runoff velocities; 
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1!111 Confining sediment to the project site; and 

11 Inspecting and maintaining control measures frequently. 

Temporary erosion protection should be used and maintained in areas with exposed or disturbed 
soils to help reduce the potential for erosion and reduce transport of sediment to adjacent areas. 
Temporary erosion protection should include the construction of a silt fence around the perimeter 
of the work area prior to the commencement of grading activities. Permanent erosion protection 
should be provided by reestablishing vegetation using hydroseeding and planting shrubs, trees and 
other ground cover with various root depths. We recommend that all slope areas with exposed soil 
at the end of construction, be covered with jute matting or other high-strength netting to support 
the near-surface soil until vegetation is established. 

Until the permanent erosion protection is established and the site is stabilized, site monitoring 
should be performed by qualified personnel to evaluate the effectiveness of the erosion control 
measures and repair and/or modify them as appropriate. Provisions for modifications to the 
erosion control system based on monitoring observations should be included in the erosion and 
sedimentation control plan. 

Structural Fill 

MATERIALS 

Materials used for access road improvements or backfilling behind the new retaining wall are 
classified as structural fill for the purpose of this report. Structural fill material quality varies 
depending upon its use as described below: 

1. The majority of the near-surface soils consists of compacted gravel fill and loose to medium 
dense silty sand and sand with silt. These soils contain a low to moderate silt content and will 
be difficult to compact during wet weather. These soils can be moisture sensitive and easily 
disturbed during periods of wet weather. The on-site soils may be used as structural fill only 
during periods of dry weather. 

2. If on-site soils cannot be moisture-conditioned, or if site soils become unsuitable during wet 
weather, imported gravel borrow should conform to PSE Specification 1275.3110 for "base 
course aggregate" as described in the table below. 

i u.s/stJiiditd s,~visli~i <. ••· < # ·····•··· r., i<···1·· gt1:1••··i 1g11tf ........ . 
..•..•.•. •.····3.··.··.·· ... •.• .. •·1• .... n·.•·.···.•·c·.I ..• h·.:····e·.•·.· .. ··.·s·.···.·····························.·.••· .. · .. · ...... •• .. ·.•.•.·········.·.•.·.•.•• .. ••·.•· ................................................... · ... ·.·············(··········•.·.·/'.· :·)·>•Ds;fsn· ...••....••.. ,0.r.n ........... ·.•iX~, •.............•.... ·:•········ ..• >< ; > .• <?:t.QQ\\ ..• >.··.····<··················· 

U.S. No. 200 <5 

3. Structural fill placed as "yard course crushed aggregate" surfacing material should be angular 
crushed rock conforming to PSE Specification 1275.1330 as described in the table below. 
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1inch 90to 100 

3/8inch Oto5 

4. If CDF is used, we recommend that it meet the requirements of section 2-09.3(1)E of the 
WSDOT Standard Specifications. 

FILL PLACEMENT AND COMPACTION CRITERIA 

Structural fill should be mechanically compacted to a firm, non-yielding condition. In general, 
structural fill should be placed in horizontal lifts not exceeding 8 to 10 inches in loose thickness. 
Each lift should be conditioned to the proper moisture content and compacted to the specified 
density before placing subsequent lifts. Structural fill should be compacted to the following 
criteria: 

1. Structural fill placed in the access road areas should be compacted to at least 95 percent of 
the maximum dry density (MDD) established in general accordance with American Society for 
Testing and Materials (ASTM) 01557. Structural fill placed to form finished slopes should also 
be compacted to at least 95 percent of the MOD. 

2. Structural fill placed outside of roadway areas should be compacted to at least 90 percent of 
the MOD estimated in general accordance with ASTM D1557. 

3. Structural fill placed within 5 feet, measured horizontally, behind the proposed retaining wall 
should be compacted to between 90 and 92 percent of the MDD using hand-operated 
equipment, such as a jumping jack or walk behind plate compactor to reduce the risk of 
overstressing the retaining wall. 

We recommend that a representative from our firm be present during proof-rolling and/or probing 
of the exposed subgrade soils in structural areas prior to the placement of structural fill and also 
during the placement of structural fill. Our representative would evaluate the adequacy of the 
subgrade soils and identify areas needing further work, perform in-place moisture-density tests in 
the fill to evaluate if the work is being done in accordance with the compaction specifications, and 
advise on any modifications to procedures that may be appropriate for the prevailing conditions. 

Weather Considerations 

The majority of the on-site soils have a low to moderate percentage of fines (silt) and are moisture
sensitive. When the moisture content of these soils is appreciably above the optimum moisture 
content, these soils become muddy and unstable, operation of equipment on these soils will be 
difficult, and it will be difficult to meet the required compaction criteria. 

The wet weather season generally begins in October and continues through May in the Puget 
Sound region; however, periods of wet weather may occur during any month of the year. Ideally, 
earthwork would be planned for this timeframe; however, given the amount of relatively clean soils 
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at the site, with proper care we expect that earthwork may be feasible into the wet weather season. 

If wet weather earthwork is unavoidable, we recommend that: 

11 Stockpiles of on-site soils that will be used as structural fill during wet weather be covered with 
plastic sheeting to protect them from rain. 

11 If on-site soils cannot be moisture-conditioned to meet compaction requirements during wet 

weather, imported gravel borrow should be used as described previously. 

111 The ground surface in and around the work area be sloped so that surface water is directed 
away from the work area. The ground surface should be graded such that areas of ponded 

water do not develop. The contractor should take measures to prevent surface water from 
collecting in excavations and trenches. Measures should be implemented to remove surface 

water from the work area. 

Temporary Slopes 

All temporary cut slopes must comply with the provisions of Title 296 Washington Administrative 
Code (WAC), Part N, "Excavation, Trenching and Shoring." The contractor performing the work has 
the primary responsibility for protection of workers and adjacent improvements. 

For planning purposes, we recommend that cut slopes for temporary excavations be sloped no 

steeper than 1-1/2H:1V (horizontal to vertical) in the upper loose to medium dense silty sand and 
sand with silt. If groundwater seepage is encountered during excavation, flatter slopes may be 
required. The final configuration for temporary excavation slopes should be evaluated during 

construction, as it is a function of the soil and groundwater conditions encountered and the 
contractor's approach to excavation. For open cuts at the site, we recommend that: 

11 No traffic, construction equipment, stockpiles or construction supplies be allowed at the top of 
the cut slopes within a distance of at least 5 feet from the top of the cut. 

11 Exposed soil along the slope be protected from surface erosion using waterproof tarps or 
plastic sheeting. 

11 Construction activities be scheduled so that the length of time the temporary cut is left open is 
kept as short as possible. 

11 Erosion control measures be implemented as appropriate such that runoff from the site is 
reduced to the extent practical. 

11 Surface water is diverted away from the excavation. 

11111 The general condition of the slopes be observed periodically by a geotechnical engineer to 

confirm adequate stability. 

Because the contractor has control of the construction operations, the contractor should be made 

responsible for the stability of cut slopes, as well as the safety of the excavations. All shoring and 
temporary slopes must conform to applicable local, state and federal safety regulations. 
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Permanent Slopes 

We recommend that permanent cut and fill slopes be constructed no steeper than 2H:1V. To 
achieve uniform compaction, we recommend that fill slopes be overbuilt slightly and subsequently 
cut back to expose properly compacted fill. 

To reduce erosion, newly constructed slopes should be planted and hydroseeded shortly after 
completion of grading. Until the vegetation is established, some sloughing and raveling of the 
slopes should be expected. This may require localized repairs and reseeding. Temporary covering, 
such as jute fabric or excelsior matting should be used to protect slopes until vegetation is 
established. 

Soldier Pile Retaining Wall 

General 

We expect that a cantilevered soldier pile (installed in drilled holes) with timber Jagging retaining 
wall will be used to replace the existing log buttress wall. We recommend that the new retaining 
wall be constructed behind (upslope) of the existing log buttress wall and that the existing wall be 
left in place or removed after construction of the new wall is complete. This will reduce the risk of 
slope instability during construction. 

We expect that the soldier piles can be installed using open-hole techniques and casing and/or 
slurry will likely not be required. However, if the drilling is completed during periods of wet weather 
or early in the summer months, groundwater may be encountered in the sandy soils present at the 
site above the relatively impermeable silt encountered at a depth of about 12 feet in boring B-1. If 
groundwater is encountered, casing and/or slurry may be required to complete the holes. 

The following sections present our recommendations for the retaining wall. 

Soldier Piles 

The earth pressures presented in Figure 3 and the surcharge pressures presented in Figure 4 may 
be used for design of permanent cantilever soldier pile walls. We have provided active earth 
pressures for soldier pile walls with a level ground surface above, assuming that the new wall will 
be backfilled to match the existing grade of the parking area above. We recommend that the wall 
be designed to resist active soil pressures and seismic pressures since this is a permanent wall. 
We recommend that the soldier piles be embedded at least 15 feet into the underlying stiff to very 
stiff silt (25 feet total pile length) and that the drilled holes for the soldier piles be at least 2 feet in 
diameter. 

The earth pressures presented in Figure 3 are for full-height cantilever soldier pile walls. The active 
soil pressure may be evaluated using an equivalent fluid density of 40 pounds per cubic foot (pcf) 
triangular distribution. The active soil pressure should be assumed to act from the top of the wall 
to a depth of 10 feet below existing grade (through the loose to medium dense silty sand and sand 
with silt encountered in our explorations). The allowable passive resistance acting over 2.5 times 
the width of the face of the embedded portion of the soldier piles may be computed using an 
equivalent fluid density of 250 pcf (triangular distribution) below a depth of 10 feet from top of pile. 
This value includes a factor of safety of at least 1.5. In addition to the active soil pressures 

GEOENGINEER~ April 13, 2011 • Page 11 
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described in Figure 3, we understand that heavy truck loads will infrequently occur near the top of 
the wall. The surcharge pressure diagrams presented in Figure 4 should be used to evaluate the 
additional lateral loads on the wall. We understand that the anticipated maximum load will likely 

be applied from a fully loaded typical concrete truck. 

Lagging 

Treated timber lagging should be installed between the soldier piles to retain the soils. We 
recommend that the lagging be designed for uniform pressures equal to one-half the full active 
lateral pressure presented on Figure 3. This pressure reduction is based on a maximum center-to
center pile spacing of 8 feet. If a wider spacing is desired, we should be requested to review the 
lagging pressures. Drainage may be accomplished by spacing the timber lagging with a vertical 
gap of approximately 3/8 inch. The space behind the lagging should be backfilled to reduce the 

risk of voids developing behind the wall. 

Timber lagging must be adequately treated for protection against water and biodegradation. We 
recommend that the lagging consist of 3- to 4-inch by 12-inch treated timber planks. All sawn ends 
of the lagging should be field treated with two coats of the same preservative. The lagging should 
extend at least 3 feet below the ground surface at the bottom of the wall, to allow for adequate 

support if sloughing occurs in front of the wall in the future. 

Drainage Considerations 

Proper drainage is imperative for Jong-term slope stability. The uncontrolled flow of surface water 
is a major factor contributing to the destabilization of slopes. At no time during or after 
construction should surface water be discharged to or near the slopes or retaining structures. 
Curbs or other appropriate measures should be used to direct surface water runoff to collection 
points. Drain lines, catch basins and other drainage features should be inspected and maintained 

on a regular basis. We therefore recommend that all existing drain lines be inspected and 
repaired, if necessary, as part of the site improvements. Drainage should not be infiltrated behind 
retaining structures or where it could appear as groundwater seepage on the adjacent slopes. 

Slope Maintenance 

Although site slopes are considered generally stable against deep-seated failure, excessive 
disturbance and/or poor site drainage can destabilize the near-surface soils. At no time should 
loose, uncontrolled fill or debris (including organic debris) be cast over or placed on the slope. The 

disturbance to the slope should be kept minimal during and after construction. To reduce the risk 
of erosion and surface soil movement during construction, we recommend that the slopes be 

protected by placing a silt fence along the slope face immediately below the work area. 

Final landscaping should include planting deep-rooted, low-growing plants to provide stability to the 
surface soils located downslope of the planned retaining wall. Suitable plants are described in the 

Washington State Department of Ecology's publication titled "Vegetation Management: A Guide for 
Puget Sound Bluff Property Owners," dated May 1993. Selection of suitable plants should be 
discussed with a landscaping professional. Proper maintenance of vegetation on steep slopes will 

further reduce the potential for surface soil movement. 

Page 12 • April 13, 2011 . GeoEngineers, Inc. 
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We recommend that the existing slopes at the site, particularly those which are covered with quarry 
spalls be periodically evaluated with respect to slope stability. 

LIMITATIONS 

We have prepared this report for use by Puget Sound Energy and their authorized agents for the 
proposed improvements at the Command Point Cable Station in Kitsap County, Washington. The 
data and report should be provided to prospective contractors for their bidding or estimating 
purposes, but our report, conclusions and interpretations should not be construed as a warranty of 
the subsurface conditions. 

Our services were provided to assist in the design of a retaining wall to be located on sloping 
property. Our recommendations are intended to improve the overall stability of the portion of the 
site to be supported by the wall and to reduce the potential for future property damage related to 
earth movements, drainage or erosion. However, all construction near slopes involves risk, only 
part of which can be mitigated through qualified engineering and construction practices. Favorable 
performance of structures in the near term does not imply a certainty of long-term performance, 
especially under conditions of adverse weather or seismic activity. 

Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or 
figure), if provided, and any attachments are only a copy of the original document. The original 
document is stored by GeoEngineers, Inc. and will serve as the official document of record. 

Within the limitations of scope, schedule and budget, our services have been executed in 
accordance with generally accepted practices in this area at the time this report was prepared. No 
warranty or other conditions, express or implied, should be understood. 

Please refer to the appendix titled Report limitations and Guidelines for use for additional 
information pertaining to use of this report. 
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SECTION A-A' 
Pressures from Point Load Q p 

q, = Point load in pounds 

q_ = Line load in pounds/foot 

H = Excavation height below footing, feet 

CJH = Lateral earth pressure from surcharge, psf 

q = Surcharge pressure in psf 

0 = Radians 

aH' = Dlstribulion of aH in plan view 

PH= Resultant lateral force acting on wall, pounds 

R = Distance from base of excavation to resultant lateral force, feet 

LATERAL EARTH PRESSURE FROM 
LINE LOAD, OL (CONTINUOUS WALL FOOTING) 

Notes: 
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1. Procedures for estimating surcharge pressures shown above are based on Manual 

7.02 Naval Facilities Engineering Command, September 1986 (NAVFAC OM 7.02). 

2. Lateral earth pressures from surcharge should be added to earth pressures 

presented on Figure 3. 

3. See report text for where surcharge pressures are appropriate. 
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APPENDIX A 
FIELD EXPLORATIONS AND LABORATORY TESTING 

Fleld Explorations 

Subsurface soil and groundwater conditions were evaluated on November 4, 2010 by drilling one 
boring (B-1) and completing one hand auger exploration (HA-1) at the approximate locations shown 
on the Site Plan, Figure 2. The boring was completed by Holocene Drilling of Edgewood, 
Washington, using truck-mounted, hollow-stem auger drilling equipment. The hand auger 
exploration was completed by a member of our field staff. The explorations were located in the 
field by measuring distances from existing site features. 

The explorations were continuously monitored by a representative from our firm who visually 
examined and classified the soils encountered, obtained representative soil samples, observed 
groundwater conditions and prepared a detailed log of each exploration. Boring B-1 was drilled to 
a depth of 41.5 feet below the ground surface. Soil samples collected from the boring were 
obtained in general accordance with the Standard Penetration Test Method described by the 
American Society for Testing and Materials (ASTM) D 1586. The 1.4 inch inside diameter sampler 
was driven into the soil using a 140-pound hammer, free-falling 30 inches. The number of blows 
required to drive the sampler the last 12 inches, or other indicated distance, is recorded on the 
boring logs. Hand auger exploration HA-1 was completed to a depth of 6.5 feet and representative 
grab samples were obtained. 

Samples of the representative soil types were obtained from the explorations at selected depths, 
and transported to our laboratory in Tacoma, Washington. The soils encountered were visually 
classified in the field in general accordance with the Unified Soil Classification System (USCS) and 
American Society for Testing and Materials (ASTM) D 2488, which is summarized in Figure A-1. 
Boring and hand auger exploration logs are shown in Figures A-2 and A-3. These logs are based on 
our interpretation of the field and laboratory data and indicate the various soils encountered. They 
also indicate the approximate depths at which the soils or their characteristics change; although 
the change may be gradual. If the change occurred between sampling locations, the depth was 
inferred. 

Laboratory Testing 

Genera/ 

All soil samples obtained from the explorations were visually classified in the field and/or in our 
laboratory using a system based on the Unified Soil Classification System (USCS) and 
ASTM classification methods. ASTM test method D 2488 was used to visually classify the soil 
samples, while ASTM D 2487 was used to classify the soils based on laboratory tests results. 
These classification procedures are incorporated in the exploration logs shown in Figures A-2 
through A-5. 

Moisture Content Determinations 

Moisture contents were determined in general accordance with ASTM D 2216 for selected samples 
obtained from the explorations. The results of these tests are presented on the exploration logs at 
the respective sample depth in Appendix A. 
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Sieve Analyses 

Four selected samples were tested to determine their grain size distribution, as well as determine 
the percentage of coarse- and fine-grained particles in the soil. These tests were conducted in 

general accordance with ASTM C136, and the results are shown on Figure A-4. 

Atterberg Limits 

One sample was tested to determine its' Atterberg Limits in general accordance with ASTM D4318. 

The results are shown on Figure A-5. 
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AND 

ClAYS 

SILTS 
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SP 

SM 
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CLAY N!xnJRES 
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SANDS 

POORLY-<,RADED SANDS, 
GRAVELLY SAND 
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,~ORGAN'C SILTS, M:CACEOUS OR 
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NOTE: Multiple symbols are used to Indicate borderline or dual soil classifications 

Sampler Symbol Descriptions 

[] 2.4-inch I.D. split barrel 

[I Standard Penetration Test (SPT) 

• Shelby tube 

~ Piston 

I] Direct-Push 

~ Bulk or grab 

Blowcount is recorded for driven samplers as the number 
of blows required to advance sampler 12 inches (or 
distance noted). See exploration log for hammer weight 
and drop. 

A "P" Indicates sampler pushed using the weight of the 
drill rig. 

ADDITIONAL MATERIAL SYMBOLS 

SYMBOLS 
GRAPH LETTER 

TYPICAL 

DESCRIPTIONS 

%F 
AL 
CA 
CP 
cs 
DS 
HA 
MC 
MD 
oc 
PM 
pp 
SA 
TX 
UC 
vs 

NS 
ss 
MS 
HS 
NT 

Cement Concrete 

Asphalt Concrete 

Crushed Rock/ 
Quarry $palls 

Topsoil/ 
Forest Duff/Sod 

Measured groundwater level In 
exploratfon, well, or plezometer 

Groundwater observed at time of 
exp!oratlon 

Perched water observed at time of 
exploratlon 

Measured free product in well or 
piezometer 

Graphic Log Contact 
Distinct contact between soil strata or 
geologic units 

Approximate location of soil strata 
change within a geologic soil unit 

Material Description Contact 
Distinct contact between soil strata or 
geologlc units 
Approximate location of soil strata 
change within a geologic soll unit 

Laboratory I Field Tests 
Percent fines 
Atterberg limits 
Chemical analysis 
Laboratory compaction test 
Consolidation test 
Direct shear 
Hydrometer analysis 
Moisture content 
Moisture content and dry density 
Organic content 
Permeability or hydraulic conductivity 
Pocket penelrometer 
Sieve analysis 
Trlaxlal compression 
Unconfined compression 
Vane shear 

Sheen Classification 
No Visible Sheen 
Slight Sheen 
Moderate Sheen 
Heavy Sheen 
Not Tested 

NOTE: The reader must refer lo the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions. 
Descriptions on the logs apply only al the specific exploration locations and at the time the explorations were made; they are not warranted to be 
representative of subsurface conditions at other locations or limes. 

KEY TO EXPLORATION LOGS 
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filfil1 frul I Total 41.5 I Logged By CAJ I Driller Holocene I Drilling Hollow Stem Auger Drilled 11/4/2010 11/412010 Depth (ft) Checked By SWH Method 

Surface Elevation (ft) Undetermined 
Hammer Rope & Calhead Drilling Diedrich D-50 Turbo 

Vertical Datum Data 140 (lbs)/ 30 (in) Drop Equipment 

Easting (X) System Groundwater 
Depth to Northing (Y) Datum Date Measured Waler(fl) Elevation(!!) 

Notes: Auger Dala: 4Y.-lnch I.D. 

FIELD DATA 
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E C MATERIAL ~ I ell Gi O> 0 

REMARKS "O 0 > .3 ~ -! C f .,g .,, .3 DESCRIPTION '# 
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~ l " i~ 0 
a.!E ;~ C 

"' R i j '- :c "' ~ .l!! r:>. ::, ., 
lo .91 ~'R 2 0 0 ~ e~ .91 Gl £ 8 ~ ~ ·o g 

w 0 £ iD (!) (!)O ::;;;o 0-
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l GM Dark brown fine to coarse gra,-el with sand and 
silt (crushed) (dense, moist) 

- J ( GP Bro\,11 fine to coarse gravel with sand and trace 
0 silt (fill) 

- SJ.I Light br0\\11 silty fine to medium sand with 

:] 2 

II I occasional gra\•el (medinm dense, moist) 11 SA;%F=21 ... 

.. 
·. SP-SM Light brown fine sand with silt (loose, moist) 

5- 5 7 2 
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10-
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,_ -
•' 

-
.. .. SW Fine to coarse sand with gravel and trace silt . .. (loose, moisl) . .. . ~ .. . . . . .. . 
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(mottled) 

~ 

15-

~18 
4 I- - 33 

SA;AL 
lO %F=97 

... 

... 

20-

] 18 
22 5 - -

Becomes very stiff 

-
Approximately 6 inches of gm-el at 22.25 feet 

bgs -
-

25-- - -
Nole: Please see Figure A-1 for explanation of symbols. 
The depths on the hand auger logs are based on an average of measurements across the hand auger and should be coosidered accurate to 0.5 foot. 

Log of Boring B-1 
Project: Command Point Cable Station 

Project Location: Olalla, Washington 
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GEOTECHNICAL ENGINEERING SERVICES REPORT Kitsap County, Washington 

APPENDIXB 
REPORT LIMITATIONS AND GUIDELINES FOR USE1. 

This attachment provides information to help you manage your risks with respect to the use of this 
report. 

Geotechnical Services Are Performed For S1>ecific Purposes, Persons and Projects 

This report has been prepared for the exclusive use by Puget Sound Energy and their authorized 
agents, for the proposed improvements at the Command Point Cable Station in Kitsap County, 
Washington. This report is not intended for use by others, and the information contained herein is 

not applicable to other sites. 

GeoEngineers structures our services to meet the specific needs of our clients. For example, a 

geotechnical or geologic study conducted for a civil engineer or architect may not fulfill the needs 
of a construction contractor or even another civil engineer or architect that are involved in the 
same project. Because each geotechnical or geologic study is unique, each geotechnical 
engineering or geologic report is unique, prepared solely for the specific client and project site. Our 
report is prepared for the exclusive use of our Client. No other party may rely on the product of our 
services unless we agree in advance to such reliance in writing. This is to provide our firm with 

reasonable protection against open-ended liability claims by third parties with whom there would 
otherwise be no contractual limits to their actions. Within the limitations of scope, schedule and 
budget, our services have been executed in accordance with our Agreement with the Client and 

generally accepted geotechnical practices in this area at the time this report was prepared. This 
report should not be applied for any purpose or project except the one originally contemplated. 

A Geotechnical Engineering Or Geologic Report Is Based on a Unique Set of Project
Specific Factors 

This report has been prepared for the planned improvements at the Command Point Cable Station 
in Kitsap County, Washington. GeoEngineers considered a number of unique, project-specific 

factors when establishing the scope of services for this project and report. Unless GeoEngineers 
specifically indicates otherwise, do not rely on this report if it was: 

1111 not prepared for you, 

11 not prepared for your project, 

11 not prepared for the specific site explored, or 

• completed before important project changes were made. 

For example, changes that can affect the applicability of this report include those that affect: 

11 the function of the proposed structure; 

1!!11 elevation, configuration, location, orientation or weight of the proposed structure; 

1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org. 
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11 composition of the design team; or 

11 project ownership. 

GEOTECHNICAL ENGINEERING SERVICES REPORT Kitsap County, Washington 

If important changes are made after the date of this report, GeoEngineers should be given the 
opportunity to review our interpretations and recommendations and provide written modifications 
or confirmation, as appropriate. 

Subsurface Conditions Can Change 

This geotechnical or geologic report is based on conditions that existed at the time the study was 
performed. The findings and conclusions of this report may be affected by the passage of time, by 
manmade events such as construction on or adjacent to the site, or by natural events such as 
floods, earthquakes, slope instability or groundwater fluctuations. Always contact GeoEngineers 
before applying a report to determine if it remains applicable. 

Most Geotechnical and Geologic Findings Are Professional Opinions 

Our interpretations of subsurface conditions are based on field observations from widely spaced 
sampling locations at the site. Site exploration identifies subsurface conditions only at those 
points where subsurface tests are conducted or samples are taken. GeoEngineers reviewed field 
and laboratory data and then applied our professional judgment to render an opinion about 
subsurface conditions throughout the site. Actual subsurface conditions may differ, sometimes 
significantly, from those indicated in this report. Our report, conclusions and interpretations should 
not be construed as a warranty of the subsurface conditions. 

Geotechnical Engineering Report Recommendations Are Not Final 

Do not over-rely on the preliminary construction recommendations included in this report. These 
recommendations are not final, because they were developed principally from GeoEngineers' 
professional judgment and opinion. GeoEngineers' recommendations can be finalized only by 
observing actual subsurface conditions revealed during construction. GeoEngineers cannot 
assume responsibility or liability for this report's recommendations if we do not perform 
construction observation. 

Sufficient monitoring, testing and consultation by GeoEngineers should be provided during 
construction to confirm that the conditions encountered are consistent with those indicated by the 
explorations, to provide recommendations for design changes should the conditions revealed 
during the work differ from those anticipated, and to evaluate whether or not earthwork activities 
are completed in accordance with our recommendations. Retaining GeoEngineers for construction 
observation for this project is the most effective method of managing the risks associated with 
unanticipated conditions. 

A Geotechnical Engineering or Geologic Report Could Be Subject To Misinterpretation 

Misinterpretation of this report by other design team members can result in costly problems. You 
could lower that risk by having GeoEngineers confer with appropriate members of the design team 
after submitting the report. Also retain GeoEngineers to review pertinent elements of the design 
team's plans and specifications. Contractors can also misinterpret a geotechnical engineering or 
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geologic report. Reduce that risk by having GeoEngineers participate in pre-bid and 
preconstruction conferences, and by providing construction observation. 

Do Not Redraw The Exploration Logs 

Geotechnical engineers and geologists prepare final boring and testing logs based upon their 
interpretation of field logs and laboratory data. To prevent errors or omissions, the logs included in 
a geotechnical engineering or geologic report should never be redrawn for inclusion in architectural 
or other design drawings. Only photographic or electronic reproduction is acceptable, but 
recognize that separating logs from the report can elevate risk. 

Give Contractors a Complete Report And Guidance 

Some owners and design professionals believe they can make contractors liable for unanticipated 
subsurface conditions by limiting what they provide for bid preparation. To help prevent costly 
problems, give contractors the complete geotechnical engineering or geologic report, but preface it 
with a clearly written letter of transmittal. In that letter, advise contractors that the report was not 
prepared for purposes of bid development and that the report's accuracy is limited; encourage 
them to confer with GeoEngineers and/or to conduct additional study to obtain the specific types of 
information they need or prefer. A pre-bid conference can also be valuable. Be sure contractors 
have sufficient time to perform additional study. Only then might an owner be in a position to give 
contractors the best information available, while requiring them to at least share the financial 
responsibilities stemming from unanticipated conditions. Further, a contingency for unanticipated 
conditions should be included in your project budget and schedule. 

Contractors Are Responsible For Site Safety On Their Own Construction Projects 

Our geotechnical recommendations are not intended to direct the contractor's procedures, 
methods, schedule or management of the work site. The contractor is solely responsible for job 
site safety and for managing construction operations to minimize risks to on-site personnel and to 
adjacent properties. 

Read These Provisions Closely 

Some clients, design professionals and contractors may not recognize that the geoscience 
practices (geotechnical engineering or geology) are far less exact than other engineering and 
natural science disciplines. This lack of understanding can create unrealistic expectations that 
could lead to disappointments, claims and disputes. GeoEngineers includes these explanatory 
"limitations" provisions in our reports to help reduce such risks. Please confer with GeoEngineers 
if you are unclear how these "Report limitations and Guidelines for Use" apply to your project or 
site. 

Geotechnical, Geologic and Environmental Reports Should Not Be Interchanged 

The equipment, techniques and personnel used to perform an environmental study differ 
significantly from those used to perform a geotechnical or geologic study and vice versa. For that 
reason, a geotechnical engineering or geologic report does not usually relate any environmental 
findings, conclusions or recommendations; e.g., about the likelihood of encountering underground 
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storage tanks or regulated contaminants. Similarly, environmental reports are not used to address 
geotechnical or geologic concerns regarding a specific project. 

Biological Pollutants 

GeoEngineers' Scope of Work specifically excludes the investigation, detection, prevention or 
assessment of the presence of Biological Pollutants. Accordingly, this report does not include any 
interpretations, recommendations, findings, or conclusions regarding the detecting, assessing, 
preventing or abating of Biological Pollutants and no conclusions or inferences should be drawn 
regarding Biological Pollutants, as they may relate to this project. The term "Biological Pollutants" 
includes, but is not limited to, molds, fungi, spores, bacteria, and viruses, and/or any of their 

byproducts. 

If Client desires these specialized services, they should be obtained from a consultant who offers 

services in this specialized field. 

Page B-4 April 13, 2011 • GeoEogineers, Inc. 
file/lo. 0186-228-03 


