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1.0 INTRODUCTION 

Envirotech Engineering (Envirotech) has completed a geotechnical investigation for a property 
located at 6102 Boardman Road NW, identified as parcel number 60880 00 0-100, Thurston 
County, Washington (Project). As presented herein, this report includes information pertaining to 
the Project in this Introduction Section; observations of the property and surrounding terrain in 
the Surface Conditions Section; field methods and soil descriptions in the Subsurface 
Investigation Section; and, recommendations for foundation, settlement, earthwork construction, 
lateral earth pressures, slope stability, erosion control, drainage, vegetation, and seismic 
considerations in the Engineering Analysis and Recommendations Section. 

An initial geotechnical evaluation of the Project was conducted by Envirotech with the property 
owner, Ken Hittmeier, on December 4, 2008. It was determined that construction may occur 
within a marine bluff hazard area, and slopes in excess of 50% with a vertical relief of at least 15 
feet were present near the planned development. Consequently, the proposed development will 
require a marine bluff geotechnical report pursuant to Critical Areas of Thurston County 
Ordinance 17 .15. During the site visit by Envirotech, surfuce and subsurface conditions were 
assessed. After completion of the field work and applicable Project research, Envirotech prepared 
this marine bluff geotechnical report in order to fulfill the aforesaid ordinance. 

1.1 Project Information 

Information pertaining to the Project was provided by the property owner and owner's 
representative during the preparation of this report. Other information, such as site observations 
and assumed parameters typical of this type of development were provided by Evirotech during 
the geotechnical investigation. 

The Project is accessed from Boardman Road, a paved road, immediately north of the 61 st Ave 
NW alignment. The property is currently vacant land with a gravel surfuced driveway. The 
planned development consists of a 2-story single family residence. Foundation construction is 
expected to consist of continuous strip and isolated footings, with stem walls and/ or concrete 
slabs-on-grade. Anticipated construction other than the residence will include an on-site septic 
system, and possible ancillary features typical of this type of development. Approximate building 
footprint with relation to site features are illustrated in the Site Map in Appendix A. 

1.2 Purpose oflnvestigation and Scope of Work 

The purpose of this geotechnical investigation was to evaluate the Project in order to provide 
geotechnical recommendations relating to the development of the property. The investigation 
included characterizing the general Project surface and subsurfuce conditions, and evaluating the 
suitability of the soils to support the planned site activities. 

In order to fulfill the purpose of investigation, the geotechnical program completed for the 
proposed improvements of the Project include: 

• Review project information provided by the Project owner and/ or owner's 
representative; 

• Conduct a site visit to document the site conditions that may influence the construction 
and performance of the proposed improvements; 
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• Define general subsurface conditions of the site by observing subsoils within test pits and 
earth cuts, review geological maps for the general area, research published references 
concerning slope stability, and review water well reports from existing wells near the 
Project; 

• Perform soils testing to determine selected index and/or engineering properties of the site 
soils; 

• Complete an engineering analysis supported by the planned site alterations, and the 
surface and subsurface conditions that were identified by the field investigation, soil 
testing, and applicable project research; and, 

• Establish conclusions based on findings, and make recommendations for foundations, 
drainage, slope stability, erosion control, earthwork construction requirements, and other 
considerations. 
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2.0 SURF ACE CONDITIONS 

Information pertaining to the existing surface conditions for the Project was gathered on 
December 4, 2008 by Michael Staten, geotechnical engineer with Envirotech. During the site 
visit, the type of geotechnical investigation was assessed, and site features were documented that 
may influence construction and slope stability. This Surface Conditions Section provides 
information on general observations, vegetation, topography, drainage and slope/ erosion 
conditions for the Project and surrounding areas that may impact the Project. 

2.1 General Observations 

The Project is currently undeveloped land as previously mentioned. Eld Inlet is located on the 
east side of the property, and Boardman Road borders the west side. Other than Frye Cove 
County Park adjacent to the south of the property, rural residential development exists within the 
vicinity of the Project. Vegetation on and near the Project consists primarily of older and 2nd or 3rd 

growth cedars, maples, and other trees and shrubbery common to this area of the Pacific 
Northwest. 

2.2 Topography 

The Project is situated within and near moderate to very steep sloping terrain. The planned 
building envelope location appears to be mostly on a knoll with grades of less than 5%. The 
topographic information provided in this section was provided by Geomatics Land Surveying, a 
public lidar source, and incorporated observations and field measurements. Where necessary, 
slope verification included measuring slope lengths and inclinations with a cloth tape and 
inclinometer. See the Site Map in Appendix A of this report for an illustration of general 
topography with respect to the planned development. 

2.2.1 Upslope Geomorphology 

Ascending grades located beyond Boardman Road towards the west are minor, and begin 
over 300 feet away from the planned development. 

There are no apparent water bodies or wetlands located upslope from the planned 
development. 

2.2.2 Downslope Conditions 

Descending grades ranging from approximately 53% to 107% exist to the south and east 
of the planned development. The vertical relief for the most critical slope is 
approximately 110 feet. 

2.3 Surface Drainage 

Stormwater runoff originating upslope from the anticipated development is expected to be 
minimal to none at all. Runoff is apparently intercepted by Boardman Road and directed to 
convergences beyond the property lines. One convergence is immediately south of the Project, 
and the other is immediately to the north of the north neighboring property. Excessive scour, 
erosion or other indications of past drainage problems were not observed within the immediate 
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vicinity of the planned development. 

2.4 Slope and Erosion Observations 

The slope grades near the Project signal a potential landslide or erosion hazard area. Some 
indicators that may suggest past slope movements include: 

• Outwash of sediments near the bottom of the slope, 
• Fissures, tension cracks, hummocky ground or stepped land masses on the face or top of 

the slope, and parallel to the slope, 
• Fine, saturated subsurface soils, 
• Old landslide debris, 
• Significant bowing or leaning trees, or, 
• Slope sloughing or calving. 

Other than slightly bowing trees, and low erosional activity near the beach, indications of past 
landslides, current unstable slopes, deep-seated slope problems, surficial slope failures, or other 
erosion problems were not observed on the property during the site visit. Very steep slopes with 
relatively small vertical reliefs were observed on neighboring properties where small landlides 
may have occurred. See the Slope Stability Section in this report for additional details. 
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3.0 SUBSURFACE INVESTIGATION 

Information on subsurface conditions pertaining to the Project was gathered on December 4, 2008 
by Michael Staten, geotechnical engineer with Envirotech. Specific information on field methods, 
sampling, field testing, general geologic conditions, specific subsurface conditions, and results 
from soil testing are presented in this section of the report. Appendix B of this report includes 
pertinent information on subsurface conditions for the Project, such as subsoil cross-section(s), 
test pit log(s), and water well report(s). Applicable test pit locations are depicted on the Site Plan 
provided in Appendix A of this report. 

3.1 Field Methods, Sampling and Field Testing 

Information on subsurface conditions for the Project was accomplished by examining soils within 
test pits extending to depths of up to 5 feet below the existing ground surface, and observing cut 
slopes of up to 20 feet near the property. Information on subsurface conditions also included 
reviewing geological maps representing the general vicinity of the project, and water well reports 
originating from nearby properties. Soil samples were not collected for this Project. 

Envirotech measured the relative density of the near-surface in-situ soils by gauging the 
resistance of hand tools. Within testing locations, field testing results generally indicated stiff to 
hard soils in the upper 5 feet of the subgracle. 

3.2 General Geologic Conditions 

In general, soils at the project are composed of materials from glacial advances. The geologic 
conditions as presented in the "Geologic Map of Washington," compiled by J. Eric Schuster, 
2002 indicates Quaternary sediments, Q8. Quaternary sediments are generally unconsolidated 
deposits, and dominantly deposited from glacial drift, including alluvium deposits. This project is 
located within the Puget Lowland. Typically, "lower tertiary sedimentary rocks unconformably 
overlie the Crescent Formation." as revealed in the Geologic Map. Initial sedimentary rocks were 
formed from shales, sandstones and coal deposits from rivers. During the Quaternary period, the 
Puget Lowland was covered by numerous ice sheets, with the most recent being the Fraser glacier 
with a peak of approximately 14,000 years ago. Upon the glacial retreat, the landscape was 
formed by glacial erosion glacial drift deposits. 

Based on the subsurface investigation, and experience in the area, the geological unit for this 
Project is most likely glacial till. Till is usually described as ''unsorted, unstratified, highly 
compacted mixture of clay, silt, sand, gravel, and boulders deposited by glacial ice of the Puget 
lobe; gray; may contain interbedded stratified silt, and gravel; sand-size fraction is very angular 
and contains abundant polycrystalline quartz, which distinguishes this unit from alpine till; 
cobbles and boulders are commonly striated and (or) faceted; although unweathered almost 
everywhere, may contain cobbles or small boulders of deeply weathered granitic rock." 

3.3 Specific Subsurface Conditions 

The following subsurface conditions are estimated descriptions of the Project subgrade utilizing 
information from the depth of penetration at all testing, sampling, observed and investigated 
locations. Soils for this project were described utilizing the Unified Soil Classification System 
(USCS). Using the USCS in conjunction with estimated relative densities and other anticipated 
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engineering properties of the soil, susceptibility for potential landslides, erosion and seismic 
hazards may be assessed. 

The Project is composed of native soils with no indications of borrowed fill. For engineering 
purposes, these native soils consist of distinguishable layers, as presented below. 

Soils within the upper 5 feet of natural ground were observed to be moist, brown silty clay with 
sand (CL-ML). 

Soils below the upper 5 feet layer are believe to be a conglomerate of sand, silt, gravel and clay. 
This is based on nearby well reports ( one located 140 feet from the property), and a deep earth cut 
on a neighboring property. 

The relative densities of the soil are provided above in Section 3.1. Expanded and specific 
subsurface descriptions, other than what is provided in this section, are provided in the soil logs 
located in Appendix B of this report. 

3.3.1 Groundwater 

From the water well reports, permanent groundwater is approximately 200 feet directly 
below the property at the building pad location. Perched groundwater at shallow depths 
was not observed on-site, nor indicated on the well reports. However, a 3-foot lens of wet 
soils was recorded at a depth of 82 feet below the ground surface. 

3.4 Soils Testing 

The soil samples obtained at the Project site during the field investigation were preserved and 
transported for possible laboratory testing. Visual classification of soils was performed in the 
field. The following soil tests were performed in accordance with the American Standards for 
Testing and Materials (ASTM): 

2 Visual Classifications (ASTM D2488) 

3.4.1 Visual Classification 

The general results from the visual classification are presented above in the Subsurface 
Conditions Section. Specifically, soils within the upper 4 feet in the testing location 
consisted of approximately 0% gravel, 20% sand-sized soils, and 80% silt and clay. 
Sandy soils observed on the neighboring property that are expected to be at depths greater 
than 10 feet below the ground surface, consisted mainly of 0% gravel, 95% sand, and 5% 
silt. Minor variations observed during the visual classification of particle size content (i.e. 
gravel, sand, fines), or isolated pockets within the soil stratification were insignificant in 
relation to the overall engineering properties of the soil. 
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4.0 ENGINEERING ANALYSIS, CONCLUSIONS AND RECOMMENDATIONS 

The following sections present engineering analysis and recommendations for the proposed 
improvements of the Project. These recommendations have been made available based on the 
planned improvements as outlined in the Introduction Section of this report; general observations 
including drainage and topography as recapitulated in the Surface Conditions Section; and, soil 
conditions that were identified from the geotechnical investigation that is summarized in the 
Subsurface Investigation Section. Engineering analysis and recommendations for the Project that 
is provided herein, includes pertinent information for building foundations, earthwork 
construction, slope stability, erosion control, drainage, vegetation and seismic considerations. 

Recommendations provided in this section account for the site development of a typical one- or 
two-story, single family residential structure. The recommended allowable bearing capacities and 
settlements as presented below, consider the probable type of construction as well as the field 
investigation results by implementing practical engineering judgment within published 
engineering standards. Evaluations include classifying site soils based on observed field 
conditions and soil testing for this Project. After deriving probable relative densities, unit weights 
and angles of internal friction of the in-situ soils, the Terzhagi ultimate bearing capacity equation 
was utilized for determining foundation width and depth. 

Stepped foundations are acceptable, if warranted for this Project. Continuous, isolated, or stepped 
foundations shall be horizontally level between the bottom of the foundation and the top of the 
bearing strata. The frost penetration depth is not expected to extend beyond 12 inches below the 
ground surface for this Project under normal circumstances and anticipated design features. The 
soils on-site have high frost susceptible characteristics and should be used only to the extents 
provided in this report. 

4.1.1 Bearing Capacity 

Existing in-situ soils for this Project indicates that the structure can be established on 
shallow, continuous or isolated footings. Foundations shall be established on relatively 
undisturbed native soil. Alternatively, foundations may be constructed on selective re
compacted native soil or compacted engineered fill as described in the Earthwork 
Construction Recommendations Section of this report. 

For a bearing capacity requirement of no~ than 2000 psf, a minimum footing width 
of 16 inches shall be placed at a minimum of 18 inches below the existing ground 
surface. Foundation recommendations are made available based on adherence to the 
remaining recommendations that are provided in this report. 

4.1.2 Settlement 

Total and differential settlement that a structure will undergo depends primarily on the 
subsurface conditions, type of structure, amount and duration of pressure exerted by the 
structure, reduction of pore water pressure, and in some instances, the infiltration of free 
moisture. Based on the expected native soil conditions, anticipated development, and 
construction abides by the recommendations in this report, the assumed foundation 
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system may undergo a maximum of 1.0 inch total settlement, and a maximum differential 
settlement of 0. 75 inch. 

4.1.3 Concrete Slabs-on-Grade 

Interior slabs, if utilized, should be supported on a minimum of 6 inches of compacted 
coarse, granular material (Passing U.S. Sieve #10 or greater) that is placed over 
undisturbed native subgrade or engineered fill. Native soils found at the Project site are 
not suitable for use as material directly beneath concrete slabs. The top 4 to 8 inches of 
native soil should be removed prior to the placement and compaction of the 
aforementioned 6-inch coarse, granular material. Although not required for the structural 
integrity of the concrete slab-on-grade, a vapor barrier is suggested for damp-proofing 
slabs for heated buildings. If vapor barriers are used, it is suggested to utilize a barrier 
that is sufficiently thick to resist puncturing during construction (6 mil or greater), or 
place a 2 inch layer of sand above the barrier prior to placing the concrete slab. 

4.2 Lateral Earth Pressures 

Lateral earth pressures exerted through the backfill of a retaining wall are dependent upon several 
factors including height of retained soil behind the wall, type of soil that is retained, degree of 
backfill compaction, slope of backfill, surcharges, hydrostatic pressures, earthquake pressures, 
and the direction and distance that the top of the wall moves. Significant retaining structures are 
not anticipated for this Project. If retaining walls are later planned for this Project, prescriptive 
requirements from the County should be adhered to. For retaining structures with a height 
exceeding County prescriptive requirements, additional design parameters must be accounted for 
in the retaining wall analysis, and recommendations should only be provided by a qualified 
engineer after the type of backfill is acquired, inclination of backfill slope is estimated, and the 
final wall height is determined. 

4.3 Earthwork Construction Recommendations 

Founding material for building foundations shall consist of undisturbed native soils. Compacted 
engineered fill, or selective re-compacted native soils may be used to the extents provided in this 
Earthwork Construction Recommendations Section. The following recommendations include 
excavations, subgrade preparation, type of fill, and placement of fill for building foundations. 

4.3.1 Excavation 

Excavation is recommended to remove any excessive organic content or other deleterious 
material, if present, beneath foundations and to achieve appropriate foundation depth. 
Additional sub-excavation will be required for this Project if the soils below the required 
foundation depth are loose, saturated, or otherwise incompetent due to inappropriate land 
disturbing, or excessive water trapped within foundation excavations prior to foundation 
construction. All soils below the bottom of the excavation shall be competent, and 
relatively undisturbed or properly compacted fill. If these soils are disturbed or deemed 
incompetent, re-compaction of these soils below the anticipated footing depth is 
necessary. Excavations shall be completely dewatered, compacted, and suitable before 
placement of additional native soil, engineered fill or structural concrete. It is suggested 
that foundation excavations are inspected by a geotechnical engineer or qualified 
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professional in order to assess the bearing material prior to the placement of structural 
footings. 

4.3.2 Placement and Compaction of Native Soils and Engineered Fill 

For engineered fill or disturbed native soils that will be utilized as fill material directly 
beneath foundations, observation and/ or geotechnical testing is required prior to 
foundation construction. The following placement and compaction requirements are 
necessary. 

For disturbed native soils or engineered fill beneath foundations, limits of compacted or 
re-compacted fill shall extend laterally from the bottom edge of the foundation at a rate of 
one foot for each foot of compacted or re-compacted fill beneath the foundation. See the 
illustration below. 

COMPACTED 
NATIVE SOILS 
DR ENGlNEERED 
FILL 

Both engineered fill and native soils used as compacted fill should be free of roots and 
other organics, rocks over 6 inches in size, or any other deleterious matter. Engineered 
fill should consist of the following gradation: 

U.S. Standard Sieve % Finer (by weight) 
6" 100 
3" 60- 100 

No.4 20-60 
No. 200 0-8 

Table 1 
Partical Size Distribution of Engineered Fill 

Compaction shall be achieved in compacted lifts not to exceed 6 inches and 12 inches for 
native soils and engineered fill, respectively. Each lift should be uniformly compacted to 
at least 95% of the modified Proctor maximum dry density (ASTM D 1557) and within 
3% of optimum moisture content. Each lift surface should be adequately maintained 
during construction in order to achieve acceptable compaction and inter-lift bonding. 

Temporary earth cuts and temporary fill slopes exceeding 4 feet in height should be 
limited to a slope of 2:1. Utility trenches or other confined excavations exceeding 4 feet 
should conform to OSHA safety regulations. 

4.3.3 Retaining Wall Backfill 

As previously mentioned, significant retaining structures are not anticipated for this 
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Project. Native soils may not be used as retaining wall backfill for this Project. Backfill 
may consist of engineered fill or borrow materials approved by a geotechnical engineer. 
Placement, compaction and extents of retaining wall backfill should also be specified by 
a geotechnical engineer or qualified professional. 

4.3.4 Wet Weather Considerations 

Due to the types of subsurface soils, additional provisions may be required during 
prolonged wet weather. Every precaution should be made in order to prevent free 
moisture from saturating the soils within excavations. If the bottom of excavations used 
for footing placement changes from a moist and dense/ hard characteristic as presented in 
this report to muck or soft, saturated conditions, then these soils become unsuitable for 
foundation bearing material. If this situation occurs, a geotechnical engineer should be 
notified, and these soils should be completely removed and replaced with compacted 
engineered fill or suitable native material as presented in this section. 

4.3.5 Building Pads 

Building pads for this Project, if utilized, shall be constructed per the fill placement and 
compaction recommendations as presented above. Both engineered fill and native soils 
may be used for building pads. However, structural fill will most likely be economically 
advantageous with relation to native fill. Building pad slopes shall be no steeper than 2: 1 
for both compacted engineered fill and re-compacted native soils used as fill. Building 
pad fill shall be "keyed" into the existing subgrade to a depth of at least 1 feet. All 
footings shall be located at least 5 feet away from the top of the fill slope. 

4.4 Slope Stability 

Landslides are natural geologic processes, and structures near slopes possess an inherent risk of 
adverse settlement, sliding or structural damage due to these processes. Geotechnical engineering 
cannot eliminate these risks for any site with sloping grades because gravity is constantly 
inducing strain on the sloping soil mass. Excessive wet weather and/ or earthquakes will 
exacerbate these strains. Geotechnical engineering considers excessive wet weather and 'design' 
earthquakes in order to provide an acceptable factor of safety for developing on or near sloping 
terrain for the current conditions. These factors of safeties are based on engineering standards 
such as defining engineering properties of the soil, topography, water conditions, seismic 
acceleration and surcharges. 

According to the Coastal Zone Atlas of Mason County, Washington, the property is within and 
near terrain labeled 'Stable' and 'Unstable' regarding potential landslide activity. Stable slopes 
are generally not prone to landslides due to small grades and accommodating geology. Unstable 
slopes are considered unstable because of geology, groundwater, slope and/ or erosional factors. 
They include areas of landslides and talus too obscure to be individually mapped. Unstable 
Recent Landslides were identified along the shoreline beyond the property. Unstable Recent 
Landslides implies recent or historically active landslide areas. However, the areas designated as 
recent landslide activity is near the shore at the convergence ends, and over 400 feet away from 
the anticipated development. A site specific analyses and recommendations concerning the slopes 
are presented herein. A Stability Map from the Coastal Zone Atlas for the general area of this 
Project is provided below. 

Envirotech Engineering 
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Project 

Map from Washington State Department of Ecology Website 

\ '~':11 
..._""Ti] 

According to the Resource Map from the Washington State Department of Natural Resources 
(DNR), the Project is near terrain labeled 'highly unstable' and 'highly erodible' relating to soils. 
These areas are located on the steeper slopes beyond the expected development. However, DNR 
did not indicate previous landslide activity on the property. A Resource Map from the DNR 
website for the general area of this Project is provided below: 

Envirotech Engineering 
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4.4.1 Slope Stability Analysis 

The Simplified Bishop Method, utilizing 'STABLE' software, was used to analyze the 
static stability of the site slopes. Seismic conditions were estimated utilizing worst case 
scenario values from the static analysis, a quasi-static analysis coefficient of at least 0.15, 
and applying the applicable values to STABLE software. Various radii's and center 
points of the circle were automatically selected, and produced factor of safeties in a 
graphical and tabular format. Worst case scenario values were used in the slope stability 
analysis in regards to topography, surcharges, water content, internal friction and 
cohesion of the site soils. ST ABLE software has been repeatedly checked with manual 
calculations, and consistently proved to be a very conservative program. The following 
soil properties were used in the analysis, and are based on observed conditions, known 
geology, and/or published parameters: 

Upper 15 feet of silty clay soils 

• 
• 
• 

Soil unit weight: 
Angle of internal friction: 
Cohesion: 

Intermediate sandy soils 

• Soil unit weight: 
• Angle of internal friction: 
• Cohesion: 

Deep stratification 

• Soil unit weight: 
• Angle of internal friction: 
• Cohesion: 

130 pcf 
0 degrees 
800 psf 

100 pcf 
36 degrees 
Opsf 

130 pcf 
24 degrees 
400 psf 

Based on the slope stability analysis, a minimum factor of safety was determined to be 
0.7 relative to static slope failures. In addition, a minimum factor of safety of 0.5 was 
calculated for seismic conditions. These factor of safeties were primarily limited to the 
face of the very steep slope utilizing conservative soil properties, and do not reflect 
conditions where development is expected to occur. For this Project, at the location of the 
proposed development, minimum factor of safeties for both static and dynamic conditions 
were estimated to be over 2.0. See the slope stability information in Appendix C for a 
depiction of input parameters and example of outputs. 

4.4.2 Slope Stability Assessment 

Surmce sloughing or other types of surficial slope movements usually do not affect the 
deep-seated structural capability of the slope. However, excessive and/or repeated 
surficial slope movements, if not repaired, may represent a threat to the structural 
integrity of the slope. If this situation does arise, the slope shall be inspected by a 

Envirotech Engineering 
Ph. 360-275-9374 
Fax: 360-275-4789 

page 13 
Hittmeier Geotechnical Investigation 

Parcel 60880 00 0-100 
Thurston County, Washington 

December 13, 2008 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

geotechnical engineer. Subsequently, maintenance may be required in order to prevent 
the possibility of further surficial or deep seated slope movements that may be damaging 
to life and property. 

Slope failures are located on neighboring properties near the shoreline. These failures are 
believed to be shallow peel-offs due to a combination of slopes exceeding 60%, and 
excessive water from the inlet and respective convergences during large storm events. In 
addition, shoreline erosion is inevitable for existing site conditions. The frequency of 
these hazards cannot be predicted due to the volatility of nature. However, it is 
Envirotech' s opinion that these hazards will not effect the planned construction within its 
design life, or will the proposed development aggravate the above mentioned hazards. 

4.4.3 Building and Footing Setbacks 

Provided that assumptions relating to construction occur and recommendations are 
followed as presented in this report, the factor of safety for slope stability is sufficient for 
a SO feet footing setback from the face of the nearby descending slopes exceeding 50%. 
See the figure below and the Site Plan in Appendix A for an illustration of the setbacks. 

SLOPE 
FACE 

~ 50 FT MIN ----1 

STRUCTURE 

-ITT 

The required setbacks may be reduced, if necessary. Depending on site constraints, some 
mitigation measures may include pin-piles beneath the foundation, deeper foundations, or 
engineered retaining walls. 

4.5 Erosion Control 

Based on the USCS description of the Project soils, the surface soils are considered highly 
erodible. Temporary and permanent erosion control measures should be required for site 
development. Extents of temporary erosion control will mostly depend on the timeliness of 
construction, moisture content of the soil, and amount of rainfall during construction. Soil erosion 
typical to the existing site conditions and planned disturbance of the Project include wind-borne 
silts during dry weather, and sediment transport during prolonged wet weather. Sediment 
transport could be from stormwater runoff or tracking off-site with construction equipment. 

Sedimentation control should be adequate when utilizing the erosion control recommendations as 
presented herein together with implementing appropriate erosion controls with the degree of care 
as expected from a licensed contractor. Additional erosion control information and specifications 
may be found in the appropriate "Stormwater Management Manual for Western Washington," 
prepared by the Washington State Department of Ecology Water Quality Program. 

4.5.1 Temporary Erosion Control 

Erosion control during construction should include minimizing the removal of vegetation 

Envirotech Engineering 
Ph. 360-275-9374 
Fax: 360-275-4789 

page 14 
Hittmeier Geotechnical Investigation 

Parcel 60880 00 0-100 
Thurston County, Washington 

December 13, 2008 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

to the least extent possible, and may include stockpiling cleared vegetation, silt fencing, 
intercepting swales, berms, straw bales, plastic cover or other standard controls. Straw 
matting is presented in this report as the first choice for temporary erosion control. Silt 
fencing or other standard controls may also be utilized for this Project. Although the 
existing driveway contains adequate and appropriately sized gravel, maintenance of the 
driveway may be required to inhibit sediment tracking onto paved areas. Maintenance is 
required if excessive sediments have accumulated on the gravel surface prior to 
construction. Any erosion control should be located down-slope and beyond the limits of 
construction and clearing of vegetation where surface water is expected to flow. If the 
loss of sediments appears to be greater than expected, or erosion control measures are not 
functioning as needed, additional measures must be implemented immediately. See 
Appendix D for sketches and general notes regarding selected erosion control measures. 
The Site Map in Appendix A depicts the recommended locations for erosion control 
facilities to be installed. 

4.5.2 Permanent Erosion Control 

Permanent erosion control is necessary if substantial vegetation has not been established 
within disturbed areas upon completion of the Project. Temporary erosion control should 
remain in place until permanent erosion control has been established. Permanent erosion 
control may include promoting the growth of vegetation within the exposed areas by 
mulching, seeding or an equivalent measure. Selected recommendations for permanent 
erosion control are provided in Appendix D. Additional erosion control measures that 
should be performed include routine maintenance and replacement, when necessary, of 
permanent erosion control, vegetation, drainage structures and/or features. The following 
Surface and Subsurface Drainage Section may have additional recommendations with 
relation to permanent erosion for surface drainage features. 

4.6 Surf ace and Subsurface Drainage 

Positive drainage should be provided in the final design for all planned residential buildings. 
Drainage shall include sloping the ground surface, driveways and sidewalks away from the 
Project structures. All constructed surface and subsurface drains should be adequately maintained 
during the life of the structure. If drainage problems occur during or after construction, additional 
engineered water mitigation will be required. This may include a combination of swales, berms, 
drain pipes, infiltration facilities, or outlet protection in order to divert water away from the 
structures to an appropriate protected discharge area. 

Both footing perimeter drains and roof drains are required for this Project. Subsurface water 
intercepted in the footing perimeter drains, and stormwater collected from roof drains shall be 
separately tight-lined to an appropriate infiltration location beyond the toe of the steep slope 
exceeding 50%. If subsurface infiltration cannot be utilized, an energy dissipater is required at 
the outlet. Recommended outlet locations are delineated on the Site Plan in Appendix A, and 
drainage details are provided in Appendix E of this report. 

4.6.1 Septic Drainfield Impacts 

The approximate location of the proposed septic drainfield is presented on the Site Plan 
in Appendix A of this report. Based on the septic drainfield location with relation to the 
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existing and proposed topography, the drainfields are not expected to adversely influence 
the structures near the critical slopes. This is also based on compliance with the 
recommendations in this report. 

4. 7 Vegetation Buffer and Considerations 

Vegetation is an excellent measure to minimize surficial slope movements and erosion on slope 
faces and exposed surfaces. By removing trees, the root strength is decreased over time, thereby 
lowering the 'apparent' cohesion of the soil. Transpiration is decreased, which results in 
additional groundwater, increased pore water pressure and less cohesion/ friction of the soil 
particles. Stormwater runoff also increases, and, fewer plants will create less absorption of the 
force from raindrops, thereby creating the potential for erosion hazards. 

Vegetation shall not be removed from the face of the steep slope or within a distance of 50 feet 
beyond the top of the slope. The top of the slope is considered the grade break in which exceeds 
50%. However, any tree deemed hazardous to life or property shall be removed. If tree removal is 
necessary beyond construction areas, then stumps and roots shall remain in place, and the 
underbrush and soil shall remain undisturbed as much as possible. Any disturbed soil shall be 
graded and re-compacted in order to restore the terrain similar to preexisting conditions and 
drainage patterns. See the Site Plan in Appendix A of this report for a depiction of the setback/ 
buffer. 

4.8 Shoreline Recession Rate 

In addition to the slope stability analysis, an evaluation of the shoreline recession rate for this 
Project was completed. This was accomplished by carefully reviewing and comparing aerial 
photographs of the Project from several sources. Some of these sources include a 1956 aerial for 
the Soil Survey of Thurston County, 2006 aerial from the Washington State Department of 
Ecology, and various shoreline photographs from the Washington State Department of Natural 
Resources. Based on available information, we conclude that the past shoreline recession for this 
Project is less than 10 feet in 50 years. Bulkheads are not required for the development of this 
Project, and are not expected during the design life of this Project. 

4.9 On-Site and Off-Site Impacts 

From a geotechnical position, it is Envirotech's opinion that the subject property and adjacent 
properties to the proposed development should not be significantly impacted if all 
recommendations in this report are followed. This is based on the expected site development, 
existing topography, land cover, and the recommendations presented in this report. 

4.10 Seismic Considerations and Liquefaction 

Soils immediately below the expected foundation depth for this Project are generally Type D, 
corresponding to the International Building Code (IBC) soil profiles. According to the IBC, the 
regional seismic zone is 3 for this Project. The estimated peak ground acceleration ranges from 
0.50g to 0.60g. This estimation is based on the United States Geological Survey (USGS) National 
Seismic Hazard Project in which there is an estimated 2% probability of exceedance within the 
next 50 years. 
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There are no known faults beneath this Project. The nearest Class 'A' or Class 'B' fault to this 
property are the Tacoma and Hood Canal Fault Zones, in which the distal ends are both over 16 
miles to the north of this Project. This information is based on the USGS Quaternary Fault and 
Fold Database for the United States. 

4.10.1 Liquefaction 

The potential for liquefaction is believed to be low to moderate for this Project. Although 
a significant poorly-graded sand layer is present within the upper 50 feet of the 
subsurface soils, various conditions alleviate the hazard for liquefaction. These conditions 
include the presence of dense sands, and the lack of a permanent shallow water table. 
Free flowing groundwater exhibits less pore pressures within the soil than confined 
groundwater, or soils below a water table. Less pore water pressures are beneficial for a 
lower liquefaction potential. 
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5.0 CLOSURE 

Based on the project information and site conditions as presented in this report, it is Envirotech's 
opinion that additional geotechnical studies are not required to further evaluate this Project. 

Due to the inherent natural variations of the soil stratification and the nature of the geotechnical 
subsurface exploration, there is always a possibility that soil conditions encountered during 
construction are different than those described in this report. Therefore, it is recommended that a 
qualified engineer observes and documents the construction, or Envirotech is promptly notified if 
project and subsurface conditions found on-site are not as presented in this report so that we can 
re-evaluate our recommendations. 

This report presents geotechnical design guidelines, and is intended only for the owner, or 
owners' representative, and location of project described herein. This report should not be used to 
dictate construction procedures or relieve the contractor of his responsibility. 

Any and all content of this geotechnical report is only valid in conjunction with the compliance of 
all recommendations provided in this report. Semantics throughout this report such as 'shall,' 
'should' and 'recommended' imply that the correlating design and/or specifications must be 
adhered to in order to protect life and property. Semantics such as 'suggested' or 'optional' refer 
that the associated design or specification may or may not be performed. The recommendations 
provided in this report are valid for the proposed development at the issuance date of this report. 
Changes to the site other than the expected development, changes to ordinances or regulatory 
codes, or broadening of accepted geotechnical standards may affect the conclusions and 
recommendations of this report. 

The services described in this report were prepared under the responsible charge of Michael 
Staten, a professional engineer with Envirotech. Michael Staten has appropriate education and 
experience in the field of geotechnical engineering in order to assess landslide hazards, 
earthquake hazards, and general soil mechanics. 

Please contact Michael Staten at 360-275-9374 if you have any questions, comments, or require 
additional information. 

Sincerely, 
Envirotech Engineering 

~~ 
Michael Staten, P.E. 
Geotechnical Engineer 
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TEST PIT LOG 
TEST PIT NUMBER TP-1 

PROJECT: SFR Geotechnical Report DATE OF LOG: 12/4/2008 
PROJECT NO: 08121 LOGGED BY: MCS 
CLIENT: Hittmeier EXCAVATOR: N/A 
LOCATION: Parcel 60880 00 0-100 DRILL RIG: None 

Thurston County, Washington ELEVATION: N/A 

INITIAL DEPTH OF WATER: N/A FINAL DEPTH OF WATER: N/A 

SOIL STRATA, 
STANDARD PENETRATION TEST 

DEPTH SAMPLERS uses DESCRIPTION LL Pl CURVE 

AND TEST DATA 
DEPTH N 

10 30 50 

-0 m . ······ ········ ..... ·············· ............... - CL-ML Brown, moist, stiff SIL TY CLAY with --- SAND. Sand is mostly fine. Medium = - plasticity. ... 
=-1 t: Excavation terminated at approximately ... ... 1.0feet ... -... ... 
=-2 ... ... ... ... 
t: -.. 
E-3 ... ... ... ... ... --
=- 4 ----: -:-5 -------
=- 6 -------... 
E-7 ... ... .. .. .. .. ... 
=-a .. .. .. ... 
t: ... ... 
E- 9 ... 
t: .. ... ... ... 
=-10 

No Groundwater Encountered ENVIROTECH ENGINEERING 

This Information perta/ns only to this boring and ahould not be 
Geotechnical Engineering 

lnlerptBted as being lncllcltJve of the entlf8 Bite. 
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TEST PIT LOG 
TEST PIT NUMBER TP-2 

PROJECT: SFR Geotechnical Report DATE OF LOG: 12/4/2008 
PROJECT NO: 08121 LOGGED BY: MCS 
CLIENT: Hittmeier EXCAVATOR: N/A 
LOCATION: Parcel 60880 00 0-100 DRILL RIG: None 

Thurston County, Washington ELEVATION: N/A 

INITIAL DEPTH OF WATER: N/A FINAL DEPTH OF WATER: N/A 

SOIL STRATA, 
STANDARD PENETRATION TEST 

DEPTH SAMPLERS uses DESCRIPTION LL Pl CURVE 

AND TEST DATA 
DEPTH N 

10 30 50 

=-0 ······· ··········. ······················ ·········. - CL-ML Brown, moist, stiff SIL TY CLAY INith -... SAND. Sand is mostly fine. Medium ... ,-. 
,-. plasticity. 
S.1 ,-. Hard ,-. 
,-. 
,-. 
,-. ---
~2 
---- Pocket of grey --=- 3 ------,-. .... 
::.. 4 ,-. 
,-. 
I-.... ----=- 5 - Excavation terminated at approximately --- 5.0 feet ----=-s -------,-. 
~7 .... .... ,-. 
,-. 
,-. 
:: .... 
::.. 8 ,-. 
,-. 
,-. .... .... .... ,-. 
,-. 

::.. 9 .... .... ,-. .. 
~ .... 
::...10 

No Groundwater Encountered ENVIROTECH ENGINEERING 

This Information pe,telns only to this boring end should not be 
Geotechnical Engineering 

lnterpn,ted es being lndlcltive of the entire s/18. 
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TEST PIT LOG 
TEST PIT NUMBER TP-3 con't 

PROJECT: SFR Geotechnical Report DATE OF LOG: 121412008 
PROJECT NO: 08121 LOGGED BY: MCS 
CLIENT: Hittmeier EXCAVATOR: NIA 
LOCATION: Parcel 60880 00 0-100 DRILL RIG: None 

Thurston County, Washington ELEVATION: NIA 

INITIAL DEPTH OF WATER: NIA FINAL DEPTH OF WATER: NIA 

SOIL STRATA, 
STANDARD PENETRATION TEST 

DEPTH SAMPLERS uses DESCRIPTION LL Pl CURVE 
AND TEST DATA 

DEPTH N 
10 30 50 

-10 ~ ---- ~/\~·.::t ----

till 
::-11 
-----... ... 
;:...12 -----

Nlrt ---
::-13 
-- :· ..... ..:.~ -~ -.. : -----
=-14 --------
::-15 
- Increasing coarse sand ------
=-1e ; ':':~··~ ·t: :----

Jfftl'. 
-----E-17 ... .:~;:,:~·:;·_:.·:; ... ----... 
t-18 --... .... ---;:...19 --- ( ~ .. ,: .. - .,. ;:~ : .......... .-, -- :;:/FtJ --
=- 20 

Cut terminated at approximately 20 feet 

No Groundwater Encountered ENVIROTECH ENGINEERING 

Thia Information pertains only to this bottng and should not be Geotechnical Engineering 
lnterp19ted as being lnd/cltlve of the entlf9 site. 
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TEST PIT LOG 
TEST PIT NUMBERTP-3 

PROJECT: SFR Geotechnical Report DATE OF LOG: 12/4/2008 
PROJECT NO: 08121 LOGGED BY: MCS 
CLIENT: Hittmeier EXCAVATOR: N/A 
LOCATION: Parcel 60880 00 0-100 DRILL RIG: None 

Thurston County, Washington ELEVATION: N/A 

INITIAL DEPTH OF WATER: N/A FINAL DEPTH OF WATER: N/A 

SOIL STRATA, 
STANDARD PENETRATION TEST 

DEPTH SAMPLERS uses DESCRIPTION LL Pl CURVE 
AND TEST DATA 

DEPTH N 
10 30 50 

:- 0 ....... ........... ················· ............... 
- ., · ... ,·.·. SP Brown, moist, loose POORLY GRADED - ~- {:·~=~·;:1:··:. - SAND with traces of gravel and silt. Sand -- ,,.._.,:-~:.· .... ,.; - is mostly medium. Non-plastic. -

ii:i 
=-1 Grey, medium dense -----"" -:-2 ------=- 3 --------
:- 4 Dense -------=- 5 --

?f;lj] 
-: ---
:- 6 
-- ;-!':~ -~~;. ~?: ---

i!I 
--=- 7 --------=-8 -

?I:fi.f.g 
------=- 9 ·ttftH ------
~ --

=-10 

No Groundwater Encountered ENVIROTECH ENGINEERING 

This Information pettatns only to this boring and shoukl not be Geotechnical Engineering 
lntetpf9ted as t,stng lndlcltlw of the enttte site. 
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W 8 L L Rli'PORT" Start Card Ne Wlll7~l 

STATB OP WASHlNQTON 
1Jn1que w~11 r.r. :: ACQ449 

~a.ter Right Penr.it: No. 

( l: OWNEF.. tliOI\\~ KAPLll SHORIS WATER ~soc:. Mdre"a 1~02 BOAJIDIUIII ltOAD llW OLYMPIA, WA 98502· 

:: , LOc,;TIOrl OF ~E!..!..; Co1.1nt1· TBURSTOH ... NW 1/4 S•c 20 T 1'N N., R 21<i Wt\ 
I:~, ;,TREET ..DORE;,~ OF ~E~~ (~r neareot addreco) BO~ BOAi!, OL"ltKPlA 

( 3 \ P~OPO~,l!!'J U!)B · DOln!l't'tC I O O) WllLL l,OG 

-•D'o••-a••••-•••••a=•••••a•••~••••~•••••••••••m••••••••••••••••••I···-·-·--·-···-···---~-----~-----~--------···--·---··---··--·• 
i~' TYPE' or ~/ORI"· o,mer-' 11 Nulllbar of wall I 1>or111acian, De<>ct·1bo b,- color, ch,11·act11r, c1::e ot mac .. n«l 

( If moa:-e than one) I and atructure I and ohow thl.c:kneo~ of a.qui fer:, and tbc- }:'J.nw 
NIW 'HBLt. Mo:.hod: CABl,IC l and na.tu:re of t;he material 1n each ::,trHtum pcncti:-eit..e:d, ·.·1t.;·. 

•:#a:=~ca::~~acc~~aa:s••ac~•••ss•••ga~•••~•••••••••••••••••••••D•f St le&St One entry" for each Change ll\ fOL'"fflatlOli. 

r~, DIMBNDIOND: 01ame1:•r of well 8 inoh•a 1----------···-··············-·········-----·---··-·--·-·--····· 
onlled 23B ft Depth ot completed well :an fl:. I MATERIAL I FROM I 1: 

~~====~==~~~•==~~~==~~~-=~'••#:••••Ew••••••••ca••••••••••••••••aDI BROWII TOP SOIL I O I 4 
16: CON5TIWC'l'!ON DETAIL~: I 11•0lilJII HJIJltl P.lll I 4 \ 12 

ca,ai,g ir.~talled: 8 ·• Dia. froM +1 ft. to 2241 ft. ) •ACKJnJ SAND 1111D GUVltL J 12 I '3 

WELDED CASING " Dia. frOffl fe. t.o ft. I IIIIOWN ~ I 63 i '"' 
Dia. from ft. tc ft. I 01,PDY DROWN CLAY GRAVBL I 67 I 82 

·----······················-·····-·····------·--·--·------1 llllOWlf BAlltl AIU> WArEI B2 } BS 
Pe:tfo1·at1.on~: 110 I QMY CLAY 85 I 1CO 

T'_Jpe ct pertorator u~ed I GIUlY CLAY Wl'l' 100 I li5 
GIZE ~f p~rforationo in. by in. I GRAY CLAY GIIAVKL Kin' 115 I i~J 

perforationc fro~ ft. to ft. I CB111:11'1'BD G'RAVIEL aRAY CLAY wrr 193 I 201 
perforationc frOIII ft, t;o ft. I Clillllll'1'1CD GRAY C't.AY SJUff) 2Dl. I 218 
pert'o:rat1ono fro111 !t, to ft;. I GRAY COIIIGLOIIIIIIA':11 Wll'f 218 I 2:17 

···------------············-····--·--·-···-···----------··I 0111,.VSI, 6 WA'l'BR 22, \ 238 
.'}Ct"eenc: TilS 

Manufact11rfn: 1 c Netmfll 

T-0 l"' SLOTTl!!l 
fllAffl. S . 035 

Model No. 
from 22' 

I l)O j 2)8 

HO'C18T01' I I 
I I 

fe. to UB ft . J ) 
D1am. 

!"tlot:. !'liZI! 

~lot ~-.2e from ft. to ft. I I 
-·-··-··--·-··-··-································-·······I I 

Gnw~l p;,ck.,d, l/£6" Siu of 9'r .. vel Lf>/jO I / } 
Gt·.,vel pl,.cec tl.'<)ffl 238 ft. to 22s ft.. I I I 
···--····-·-···········-····--·····················----·--1 I I 

.J1.11:t <'\e~ ::.c::il : YBS Tc what depth7 ao ec. I _J I 
t1 .. r.enal uced :in oeal 8111'1'0lfl'l'&: I -I I 

I I I 
T:lpe of watar? Depth of strata ft. I ',I I 
Method of oealing ctrata off I 1 I 

•••a••••D••••=••••~•···~••••=-·••~•••DZ••••=•••••••••••••••••••••J j I 
(7J PUMP, Manufac:turer' c Name 

Type 
I I I 

K,P, I I I 
c=~=a===!!'r::=~•.sr:,;.::~=.srar::i:-."Tas:::r•ws:11•11a!l:•••••••••••••••••••••••••••llf f ! ' 
(ft, WATEP LS'iEL~: Land• curface elevation I' I 

above mean aaa le•,al 
Stat:ic l9vel 109 f't. below top of we.:.::. 
Art1roian Precnul'.'e lbc. pe:r sq\.l&re inch 
Art.ecian ..,at.e~ cent.rolled by 

ft. 
Llate '17/U/H 
Pate 

< ~) WELL TE:.lT:.l: Pra,...dcwn 1 o aftlOunt water level i e lowered below I 
I 
I 

~tl"t.t1C level. 
We1:.J ~ t,IUl'I\? L~ct made? RO 

Yield: gal.,~in with 
If y<s~, by whom? 

ft. <b;-awdown after hu. J 

I 
I 
I 

Tlfne Water r ,evel Time Water Level Water Level I 

I Date of teot 
Bai.lei: t.e:,t 2a gi>l:'min. 39 

g1:1il.'min. w/ otem 
g.p.111, 

1ur c.ect. 
A.1::.ec,iom t\01< 

ft. drawdown after 1 
aet at ft, for 

tlate 

I 
I 
I 
I 

hre. ( 
nn,I 

I 
\ wao a chemical analyais made? IIO 

Work st.;ot'ted OC/:ae/99 

WBtL C0~$TROCTOR CBRTIP1CATION: 

I I 
I 
I 
I 

Coinpl•ted 07/13/ii 

r conot:r-ucted and/or accept. recponoibihty for "on• 
otrJction of thio well, and itc compliance with all 
WaD::1in9ton ltiit="ll cunot:i;uction i::.tandardo. Hat~i.A,..al::i uutui 

and -:he information reported above are trut! to mt· beot 
Kno·~led9e and belief. 

NAMll ARCADIA D11%LLIIIIG IIIIC. 
(Type or prin~) 

N)CR.BSS 

Concractor'o 
Regiatration No. AIICADDl098Kl Date lU/l9/9~ 
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FiMI 0,1gin•I and Flr•1 Copy w,1h 
Deputment of Ecology WATl!R WELL REPORT <-

Siert Card No (}J,_1_1<,5~----
Seco~d Copy-Owner' e Copy 
Third Copy-Driller·• Copy STATE OF WASHINGTON .:--, 

(2) 

(2a) 

(3) PROPOSED USE: Domestic 
,.::: lrrloation 
Cl Dewater 

Industrial D 
Teat Well D 

Municipal 0 
01her LJ 

(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION 

Formation: Deectll><!t by color, ch•racl.,., aite ol ma1"'* ond llrv~u,a, and .
thickneaa ot oqulfe<s and Ille kifld at1d newre of tha motenal Ill eacll 11ra1um p-ralecl. 
"""'at le••• one envy for eaci. ch•no• of infon'nati<)n. (4) TYPE OF WORK: (?wner'B number of well 

(1! more than one) ----------- MATl!IIIAL 

Abanctoned n New well ~ Method: Dug .J] Bored ·--~----- F~TO 
Deepened O Cable ;ii' Driven ·-----... 0Jrt l'!N O . __ _Jj__ 
Reconditioned 1"1 Rotary D Jetted 

-(5-)~0-I_M_E_N_S_IO~N-S_:_D_i-am_e_l_er_o_f_w_el-1==---:_-.:~::--_-_-::_-::_-_-_-::::~~-1--,,,.,...~--::--~~-,r-::----. ==i__~--...~~-~1 ~1~ 
_...,!:O::,:ri:::lled~~d~-:::O::;J""'.:!:;:::::..:;:'e:,:a::.:,1-_:D::,:e:!:p:_::th:.:_:o:::;f.:;:c:.::o:.:;m!'.,pl::e:::te:'.d~w:,:e:::ll~-~~~=~P=-i!:.:.::.-f--..------,,1-----~~---~----~=-k ___ --- $__!/._ 
(6) CONSTRUCTION DETAILS: 1 "»: \ 

C.liRQ lnsla;;d: ~ • Diam. f,OIII .± __ ft_ to J'j /-1 . :::::;_-:~-----·---=--=--=-===------- '\ tt41 I. S'f _____ _ 
~=:~at•lw,d,r.f ' Diam. from n. to_____ ·----+----+-I 
ThrNded [J ' Diam. from -ft. to====:::::.::::..--l,lirJ!!!!!~,_;M 

Perforatlona: va:O No~ 

Type o! perforator al'ld --------------------

StZE ol porto•o1,on$ ·------ _______ In.by---------

·---- pertorat1oru1 ltom ______ 11.10 

Sile ol gravel 

Gra,et placed from 11. to 

Surt1ca-:al: "••~ No0 To-t c199th? __ _......._ ___ _ 

Mareri•f uaed In eeal .. ~fol'\il2(Jl. ____________ _ 
Did any at rota contain unuaeble water? Yee O No~ 

Type ol wat...-? Depth ol atral----

Melhod of aHil"il alralaolf J..------------~------------...... ----t--

(7) PUMP: Manu!aetu,er'o Name __ _,_/~---- --------

Type:_____ z 
(8) 

(9) 

H.P 

WATER LEVELS· Lanct-aurtu:e etenlion 8 Qbo•• rnellft IH level __ ft, 

St•tic level --'-1-~ - fl ft. below IOI> ol wen Dare I J- /7 ~ 
AnHlan preHure ___ Iba. pet equsre inch Date------

Aneoian water io controlled b~ 
{C&J!, ...,.,~. etc.)) 

WELL TESTS: Drawc1~7amount water lo•et ,a lowered baloW italic le,,el 

WHIPOfflp1Htmada7Yeol)( NoD lhn.bywhom7 <.Ow 
YIBlc! --J4.0-- gal mmvnth_~a.__lt drowdowna!'.~r _';_ ~r1. 

. ---- ·------t 

Recover'\/ oat a (time take~ .as uuo _.h&n pu,r,p I urned o:1) (water le\lot me&$1.1red 
trom weH lop 10 wah~, 1e~en 
Tim.a Wale. le.~1 l,mf! W&HHL,•., T,mto: WalerLtv .. 

15.Jo lfofiP •• 15:1, __ ,,~ -s \JJ '5:i _lo1..:_i___ 
J5_~U _ J'b'1-'11l. ,~·H /JJ 1-o ,5: ____ lll::.SYJ. 
JS'.:_f). __ J).°?>'.:"O"f /5;LS_ __ /O'i:-..-:/. - _J~..:}5. __ JO±JJ~ 

Dato oftest ... _ J f-:j ) • il...-- - ---------
884191' 1991 .. _ --· O&I 1min. wi1h ------- 11 Ofawdown atlet hfl-

,'.irleel _____ gal , min. with su1m set at ----- t1. '°' ---- "'8. 

,'.,teo..,n How ___ __ ·---- ~ g.p m. Date_ ~ __ 

TemQ,eratu,e ot •ahH ___ Wae a enemicat anatystS ,made? ea - N~ 

trv ni:-.o. \ :7'('.I ( ,o r.n . IJ:.!9 -~ .l 

-----------------------!- ---!--------

------- ------------ -----------------+-

Wotk 1tal1ed. 

WEU CONSTRUCTOR CERTIFICATION: 
I constructed andror accept responaibfflty lor construction of lhi11 -11. 
and its compliance witt'I all Washington wall con11tn1ction 11tandardll. 
Materials uaect and the information reported abo'le are true lo my best 
knowledge and bellel. 

NAME~.Qti~{~'j (~~PE~~ 
Address L/1 lo Sb_~r1Gkc Qd - 041 m}Q!.§.. 

(SlgnN)~ 1;>.~enaeNo. ()fo7_ ELLflAn.~-~~~ 
Conlrector'a 

RegistnjiT~ /1..1. .. Al'I / /- J 8 1\ No. ~OC:.-.::-JW~ Date_ _ , 19 _ _,,_ 

(USE ADDITIONAL SHEETS IF NECESSARY) 0 
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Please print, sign and return to the Department of Ecology 

r. ~te:-,!.~!~~·£!~~ . ..,~-
l'c'o'l'o','i 
Construcdon/Decommlsslon 

CuITent 
Nodce oflntentNo. wrni 7o8 

~~~~~~~~~~~~~~~-

Unique Ecology Well ID Tag No. _AR_B_71_2 ______ _ 

[Z] Construction Water Right Pennit No. =EX=EMPc=-T~WE=LL=----------
0 Decommission ORIGINAL INSTALLATION Notice 

/ ifJ. Numbe 
Property Owner Name DARELL&NANCYMIDLES 

~t,'383 0 ntent r 
Well Street Address BOARDMAN & YOUNG ROAD (I.OT 3) 

PROPOSED USE: IZ]Domeslic B lnlbstrial D Mwiicipal City OL YMPLA County THURSTON 0DeWa1er 0 Irrigation Test Well D Olher 
Location NV-i/4-1/4 NW1J4 Sec~ Twn 191' R2W 

EWM l:zkiltl, TYPE OF WORK: Owner·, number ofwell(ifrnorethan one) LOT 3 WWM ./ om 
IZINewwdl D Reconditioned Method. 0 Dug 0 Bored 0 Driven Let/Long (s, t, r Let Deg Let Min/Sec 0 Deepened 0Cable llJ Rolaly O Jelled 

DIMENSIONS: Diameter of well .f.__ inches, drilled .1£Q__ ft. still REQUIRED ) Long Deg __ Long Min/Sec 
Deplh of completed well 22Q ft. 

CONSTRUCTION DETAILS Tax Parcel No. 12920220302 (LOT 3) 
Cas~ 12)Wclded .Q___" Diam from-±£._ ft. to _22L_tl 
lnsCalled: 8LincrillStalled ___ • Diam from ___ ll to fl. CONSTRUCTION ORDE COMMISSION PROCEDURE 

Th!,:aded " Diam tom ft. to ft. 

Per!OJ'lllkms: D v es rzJ No FotnBti on: Describe by color, dlaract.er. size of nBterial and structure. am the kind and 
nature oflhc nB!erial in each sllalurnpenolralod, wilhalleast one entry !breach change of 

Type ofperroratoruscd infbmalionindicate all water encountered (USE ADDITIONAL SHEETS IF NECESSARY.) 
SlZE ofpcm __ in. by_ in andno. ofpetfa __ lrom __ ft.1o __ ft 

MATERIAL FROM TO 
Strams: 0Yes IZ)No OK-Pac Locaticm BROWN SILTY SAND 0 5 
l>l.anulactutCI' s Name BROWN SAND COMPACT 5 14 
Type Model No. BROWNSAND.GRAVELCOMPACT 14 17 !:Aam. Slctsize from ll. to ft 
Ciam. Stet size from ll. to ft BROWNSAND.GRAVEL 17 34 

Gnwel1Fll1erpadal: O Yes b:'.J No Cl Size of gJ11Vel/sand BROWN SAND 34 52 
Materials placed from fl. to ft. SILTY BROWN SAND 52 71 

Smfue Sal: : IZI Yes 0No To wiat deplh? 20 ft. GRAY SILTY CLAY, GRAVEL, WATER 71 220 

Material used in seal !IENTONITE 
Cid any strata contain urusable water? 0Yes IZ)No 
Type of\Wlor'I Depth of suata 
Melhod of sealing Slra1a off 

PUMP: Manu~c11JfCl'sName 
Type H.P. 

WATER. LEVELS: Land .. mrfilce elevation above rru,an sea level ft . 

~clcvcl JQQ t\. below top of well Dale 2£,&1 
Artesian pressun, lbs. per square ioch Date 

Artesian wittris con!rolledby 
(cap. valve. etc.) 

WELL TESTS: Drawrlown is amount 'Miter level is lo'll"l'Od be!owstatic level 

',1./asa pump test. made? 0 Yes IZ)No lfyes,by•m? 
Yield gal /min. 'Mlh t\ drawdown after !us. 
Yield: gal /min. "'lh ft. drawdownafler hrs. 
Yield: ga1 .lmin. wlh ti drawdown aft.er hrs. -- ---- ·- ---FiaCoveTJdata (tlmo IDllzn asroro wlimpll1lJ' tlrntzdo.tf.) (',Ila/el' /WQ/~adfrom well "'"r ~\ rl V~ I ) !Dp ltl WaPlr liV~/) --TI me Water Level Time Water Leve! Tune Waler Level 

-- --- -- -- --- 1('T 1 " ?nnA 
-- --- -- -- --- -· - ·--
-- --- -- ---- -- ---
Cl!te of tea \\ ~ 

Bailcrtest ___ ga!J!Iin. with ft. draWdown alter ___ hrs. 
_,,,, ... ~l\ 1(1 ..:>11.Hi;' 

Airtcst .2Q__ ga1 /min wilh stem set al 200 ft. fbr L____hrs uep, rtment < r Ecoloi y 
Artesian flow @·F·m Date 
Tempcral\lreofwater __ Wasa d:u:mical analysismade? D Yes IZ]No 

Start Date 9/2104 Competed Date 9/2104 

WELL CONSTR.UCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all 
Washington well construction ltanclards. Materials used and the information reported above are true to my best knowledge and belief. 

Drlller/Engjneer/Tmnce Name(Prin~~O~ Drilling Campany ARCADIA DRilJ,lNG INC 
Driller/Engjneedrrainee Siplll'e ~~ -........_ Address_.Pc.sO'-'B""O""iX..._..!7.,_.9 .. o,__ ______________ _ 
Driller orttainee UC!llseNo. City, State, Zip _.SHE._ .. L .. T.,.C,._N._W..,,..A....,.9,.85 .. 84..._ __________ _ 

~Dir_:i-::~~ No. l ~~~::~ No ARCADDI098K! 
~ .....,.. • --·-· j Ecology iun Equal Opporlunitr En:ployer. 

Date 9/3/04 
ECY OS0-1-20 (Re'-1 :2,03) 
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- - -

P ,oj ect 
Datafile 
Analysis 

- - -

Hittrneie, 
Dynamic 
Bishop 

STABLE.2002 MZ Associates Ltd 

- - -

\ 

\\ 
.520 .\ 

- - - - - - - -

1 .00 
1 1 0 
1 .20 
1 .30 

:1 .40 
1 .SO 
1 .60 
1 .70 
1 .80 
1 .90 

1 'P-'I , (:q ·2.00 
-- .~ ,L. 



-------------------

----1 1 .00 \" \ 1_ 

1 1 0 
1 .20 

' ' 

r- .30 

' 4 .40 ; : ; l 

I 
1 .SO 
1 .60 

, I 1 .70 
1 .80 

' :'j 

I 1 .90 
I:;·-, ]2 . 0 0 1 ___ 

Project Hitt111eier 
Datafile Static 
Analysis : Bishop 
STASLE,2002 MZ Assoc;otes Ltd 
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STABLE Slope Stability Analysis System 
New User 

Project : 

Datafile: 

Hittmeler 
Dynamic 

STABLE Version 9.03.00u 

Bishop 

'l'l'l'Lls 

Dynamic 

UNITS (Metric/Imperial) 

GEOMETRY DEFINITION 

POINTS 

NO. X y 

1 0.000 0.000 
2 250. 000 -20.000 
3 258.000 -35.000 

0.000 -15.000 
5 315.000 -140.000 
6 0.000 -140.000 
7 323.000 -155.000 
8 375.000 -160.000 
9 37. 500 -3.000 

10 53. 290 -4.260 
11 69.080 -5.530 
12 84.870 -6.790 
13 100.660 -8.050 
14 116.450 -9.320 
15 132.240 -10.580 
16 148.030 -11. 840 
17 163.820 -13.110 
18 179. 610 -14.370 
19 195.390 -15.630 
20 211.180 -16.890 
21 226.970 -18.160 
22 242.760 -19.420 
23 258. 550 -36.020 
24 274.340 -65.100 
25 290.130 -94.190 
26 305.920 -123.280 
27 321. 710 -152.580 
28 337. 500 -156.390 

LINES 

Lo X Hi X SOIL 
1 2 1 
2 3 1 
4 3 2 
3 5 2 
6 5 3 
5 7 3 
7 8 3 

SOILS 

STABLE®2002 MZ Aasoc/ates Lid 

= I 

Bishop 

Printed on: 11/12/08 @13:12:08 Page: 1 



I 
STABLE Slope Stability Analysis System 
New User 

I 
Project : Hltlmeler 

Datafile: Dynamic Bishop 

SOIL NAME LINETYPE-PEN COHESION FRICTION UNIT WT. 

I 1 Silty Clay 0.00 800.0 0.000 
2 Sand CONTINUOUS-BLUE o.oo 36.0 100.000 
3 Sandy Silt 0.00 130.0 24.000 

I 
4 Soil 4 CONTINUOUS-BLACK o.oo o.o 0.000 

++++++++++++++++++**************************************** 

PORE PRESSURE SPECIFICATION 

I SOIL PIEZO RU EXCESS 
Y/N/P Value Value 

I 
1 N 0.000 0.000 
2 N 0.000 0.000 
3 N 0.000 0.000 
4 N 0.000 0.000 

I PIEZOMETRIC SURFACE 

POINT 

I 
POINT PORE PRESSURES 

I POINT PRESSURE 

I 
********************************************************** 

SLIP DIRECTION (+/- X) ~ + 

I 
********************************************************** 
SLIP-CIRCLES 

AUTOMATIC 

I Circle Centre Grid Extremities 

300.000 

I ++******W****+* 

37.500 * 337.500 

* 

I ****++++++***** 

0.000 

I 
X spacing no. of cols (max 10)= 10 
y spacing no. of rows (max 20)= 20 

I 
Grid 1 Circles through point 9 

Grid 2 Circles through point 10 
Grid 3 Circles through point 11 
Grid 4 Circles through point 12 

I Grid 5 Circles through point 13 
Grid 6 Circles through point 14 
Grid 7 Circles through point 15 
Grid 8 Circles through point 16 

I Grid 9 Circles through point 17 
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GEDTEXTILE rABRJC 
WRAP AROUND TRENCH 

~xe• VDDD POST CTYP) GEDTEXTJLE F'ABRIC 
AND VIRE MESH 

TO AT LEAST ENTIRE 
BOTTOM DF' TRENCH 
BEF'DRE PLACING GRAVEL 

DR EQUIVALENT DR BETTER 
@ 6 rT MAX. 0.C, O.S rT 

EXISTING 
GROUND SURF'ACE 

12" 4 2.S rT 

12' DEEP, 8" VIDE 
TRENCH rILLED VlTH 
3/4' TD 1 112• 
VASHED GRAVEL 

GENERAL NOTES, 

SUI EQICE _ :J: SECTJDN 
N,T,S. 

I, SHOULD THE TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHOWN ON 
THESE PLANS PROVE TD BE INADEQUATE DURING CONSTRUCTION, THE CCJNTRACTDR 
SHALL INSTALL ADDITIONAL EROSION AND SEDIMENT CONTROL rACILITIES, 
2, ALL EROSION AND SEDIMENT CONTROL rACILITJES AND DEVICES SHALL BE 
INSPECTED DAILY AND IMMEDIATELY MAINTAINED, Ir NECESSARY, 
3, ALL EROSION AND SEDIMENT CONTROL rACILITJES AND DEVICES SHALL BE LEF'T IN 
PLACE UNTIL THE UPSLOPE AREAS HAVE BEEN PERMANENTLY STABILIZED, 

TEMPORARY ERDSmN CONTROL NOTES• 

nJI ALL AREAS VHICH HAVE BEEN STRIPPED or VEGETATION CR EXPERIENCED LAND 
DISTURBING ACTIVITIES, AND VHERE ND F'URTHER 'JORI< IS ANTICIPATED F'DR A 
PERmD EXCEEDING THE LISTED CRITERIA BELDV, ALL DISTURBED AREAS MUST BE 
IMMEDIATELY STABILIZED VITH MIA.CHING, GRASS PLANTING DR OTHER APPROVED 
EROSION CDNTRDL TREATMENT APPLICABLE TD THE TIME or YEAR, GRASS SEEDING 
ALONE VILL DNL y BE ACCEPTABLE DURING THE MONTHS or APRIL THROUGH 
SEPTEMBER, HDVEVER, SEEDING MAY PROCEED VHENEVER IT IS IN THE INTEREST OF' 
THE OWNER/CONTRACTOR, BUT MUST ALSO BE AUGMENTED VJTH MULCHING, NETTING 
CR OTHER APPROVED TREATMENT, 

DRY SEASON (MAY 1 THRU SEPTEMBER 30) -- THE CLEARING or LAND, INCLUDING THE 
REMOVAL DF' EXISTING VEGETATION DR OTHER GROUND COVER, MUST BE LIMITED TD 
DNL Y AS MUCH LAND AS CAN RECEIVE APPROPRIATE PROTECTIVE COVER DR BE 
DTHERVISE STABILIZED, AF'TER HAVING BEEN CLEARED DR DTHERVISE DISTURBED , 
BY ND LATER THAN SEPTEMBER 30 Dr A GIVEN YEAR. UNLESS IMMEDIATE 
STABILIZATION IS SPECIF'JED JN THE ERDSmN AND SEDIMENT CONTRDL PLAN, ALL 
AREAS CLEARED DR OTHERVJSE DISTURBED MUST BE APPROPRIATELY STABILJZED 
THROUGH THE USE IIF" MULCHING, NETTING, PLASTIC SHEETING, EROSION BLANl<ETS, 
F'REE DRAINING MATERIAL, ETC., BY SEPTEMBER 30 DR SOONER PER THE APPROVED 
PLAN IIF" ACTION. UNLESS OTHERVJSE APPROVED BY THE COUNTY, SEEDING, 
F'ERTILIZJNG AND MIA.CHING IIF" CLEARED DR OTHERWISE DISTURBED AREAS SHALL BE 
PERrDRMED DURING THE rDLLDVING PERIODS• MARCH 1 TD MAY 15, AND AUGUST 15 TD 
OCTOBER L SEEDING AF'TER OCTOBER I VILL BE DONE VHEN PHYSICAL COMPLETION 
IIF" THE PROJECT JS IMMINENT AND THE ENVIRDMENTAL CONDITIONS ARE CONDUCIVE 
TD SATISF'ACTDRY GROWTH. JN THE EVENT THAT PERANENT STABJLJZATIDN IS NOT 
POSSIBLE, AN ALTERNATIVE METHOD or GROUND COVER, SUCH AS MIA.CHING, NETTING, 
PLASTIC SHEETING, EROSION BLANKETS, ETC., MUST BE INSTALLED BY ND LATER THAN 
SEPTEMBER 30, 

IN THE EVENT THAT CONSTRUCTION ACTIVITIES DR OTHER SITE DEVELOPMENT 
ACTIVITIES ARE DISCONTINUED rDR AT LEAST 4 CONSECUTIVE DAYS, THE 
DVNERICDNTRACTDR SHALL BE RESPONSIBLE F'DR THE JNSPECTJDN OF' ALL EROSION 
AND SEDIMENT CONTROL F'ACILITIES IMMEDIATELY AF'TER STORM EVENTS, AND AT 
LEAST ONCE EVERY VEEI<. THE DVNER/ CONTRACTOR SHALL BE RESPONSIBLE F'DR 
THE MAINTENANCE AND REPAIR OF' ALL EROSION AN SEDIMENT CONTROL F'ACILITIES, 

VET SEASON <OCTOBER I THRU APRIL 30) -- ON SITES VHERE UNINTERUPTED 
CONSTRUCTION ACTIVITY JS IN PROGRESS, THE CL.EARING IIF" LAND, INCLUDING THE 
REMOVAL IIF" EXISTING VEGETATION AND OTHER GROUND COVER, SHALL BE LIMITED 
TO AS MUCH LAND AREA AS CAN BE COVERED OR STABILIZED VITHIN 24 HOURS IN 
THE EVENT A MAJOR STORM IS PREDICTED AND/ DR EROSION AND SEDIMENT 
TRANSPORT OF'r-SJTE JS OBSERVED. 

ALL CLEARED DR DISTURBED AREAS SHALL RECEIVE APPROPRIATE PROTECTIVE 
COVER OR BE DTHERVISE STABILIZED, SUCH AS MIA.CHING, NETTING, PLASTIC 
SHEETING, EROSION BLANKETS, rREE DRAINING MATERIAL, ETC., VITHJN 5 DAYS AF'TER 
HAVING BEEN CLEARED DR OTHERWISE DISTURBED JF' NOT BEING ACTIVELY VDRl<ED, 
SILT rENCING, SEDIMENT TRAPS, SEDIMENT PONDS, ETC., VILL NOT BE VIEVED AS 
ADEQUATE COVER JN AND IIF" THEMSELVES, JN THE EVENT THAT ANY LAND AREA NOT 
BEING ACTIVELY \JDRl<ED REMAINS UNPROTECTED DR HAS NOT BEEN APPRDPRIATEL Y 
STABILIZED 5 DAYS AF'TER HAVING BEEN CLEARED, ALL CONSTRUCTION ACTIVITY ON 
THE SITE, EXCEPT F'DR APPROVED EROSION AND SEDIMENT CONTROL ACTIVITY, SHALL 
IMMEDIATELY CEASE UNTIL SUCH A TIME AS AF'DREMENTmNED LAND AREA HAS BEEN 
APPRDPRIATEL Y PROTECTED DR STABILIZED, 

SILT F'ENCE 

SU-I ftNC[ - D[JAil, 
N.T.S. 

PERMANENT EROSION CONTROL NOTES• 

HAY DR STRAY MATTING 

1. STRAY SHALL BE AIR DRIED, AND F'REE F'RDM VEED SEEDS AND 
COARSE MATERIAL 
2. APPLY AT APPROXIMATELY 73 TD 100 POUNDS PER 1000 SQUARE 
F'EET OF' GROUND. 
3. MINIMUM THICKNESS SHALL BE 2 INCHES. 
4, HAY DR STRAY JS SUBJECT TD BLDVJNG. KEEP MOIST DR TIED 
DOVN. 

SEEDING rDR RAV SLOPES 

1, BEF'CJRE SEEDING, INSTALL NEEDED SURrACE RUNDrr CONTROL 
MEASURES SUCH AS GRADIENT TERRACES, INTERCEPTOR DJl<ES, 
$VALES, LEVEL SPREADERS AND SEDIMENT BASINS, 
2. THE SEED BED SHALL BE rJRM VJTH F'AJRI.. Y F'INE SURrACE, 
rDLLOWJNG SURrACE ROUGHENING. PERF'DRM ALL DPERATJDNS 
ACCRDSS DR PERPENDICULAR TD THE SLOPE. 
3. SEEDING RECDMMENDATJDNS, AS SHDVN BEUIV, AND SHDlA.D BE 
APPLIED AT THE RATE or 120 POUNDS PER ACRE. 
4, SEED BEDS PLANTED BETVEEN MAY 1 AND OCTOBER 31 VJLL 
REQUIRE IRRIGATION AND OTHER MAINTENANCE AS NECESSARY TD 
F'DSTER AND PROTECT THE ROOT STRUCTURE. 
3. SEED BEDS PLANTED BETVEEN NOVEMBER 1 AND APRIL 30, 
ARMORING OF' THE SEED BED VILL BE NECESSARY, (l!.g., 
GEDTEXTILES, JUTE MAT, CLEAR PLASTIC COVERING>, 
6. F'ERTJLJZERS ARE TD BE USED ACCORDING TD SUPPLIERS' 
RECDMMENDATJDNS, AMOUNTS SHDULD BE MINIMIZED, ESPECIALLY 
ADJACENT TD VATER BODIES AND WETLANDS. 

USE THE rDLLDVING RECOMMENDED SEED MIXTURE rDR EROSION 
CONTROL, DR A COUNTY APPROVED ALTERNATE SEED MIXTURE. 

GERMINATION 
NAME 

(X) 

REDTDP <AGRDSTIS ALBA> 
90 

PROPORTIONS 

BY VOGHT <X> 

ID 

ANNUAL RYE <LDUUM HUL TIF'LDRUM> 40 
90 

CHE\JING rESUE 40 
80 

<rESTUCA RUBRA CDMMUTATA> 
<JAMESTOWN, BANNER, SHADOV, l<Dl(ET> 

VHITE DUTCH CLOVER ID 
90 

<TRIF'DLIUM REPENS> 

MULCHING 

PURITY 

(",() 

92 

98 

97 

96 

1, MATERIALS USED F'DR MIA.CHING ARE RECOMMENDED TD BE VDDD 
F'IBER CELLULOSE, AND SHDIA.D BE APPLIED AT A RATE or 1000 
POUNDS PER ACRE. 
2. Ml.A.CH SHOULD BE APPLIED JN ALL AREAS VJTH EXPOSED 
SLOPES GREATER THAN 2'1 <HDRJZDNTAL•VERTICAL), 
3. Ml.A.CHING SHOULD BE USED IMMEDIATELY AF'TER SEEDING CR IN 
AREAS VHICH CANNOT BE SEEDED BECAUSE or THE SEASON, ALL 
AREAS REQUIRING MULCH SHALL BE COVERED BY NOVEMBER I, 

PROJECT/ OWNER/ LDCATIDNt 
L GEDTEXTILE F'JLTER rABRIC TYPE SHALL BE PER SPECJF'JED IN THE 'STDRMVATER MANAGEMENT MANUAL 
roR THE PUGET SOUND BASIN.' DR APPLICABLE COUNTY STANDARDS SINGLE FAMILY RESIDENCE 

GEOTECHNICAL REPORT 
HITTMEJER 

2, GEDTEXTILE F'ILTER rABRJC SHALL BE PURCHASED IN A CONTINUOUS ROLL CUT TD THE LENGTH or 
EACH BARRIER TD AVmD USE IIF" JOINTS. JF' JOINTS ARE NECESSARY, rIL TER F'ABRIC SHALL BE SPLICED 
TOGETHER ONLY AT A SUPPORT POST VITH A MINIMUM 6-INCH OVERLAP AND SECURELY rASTENED AT 
BOTH ENDS TD THE POST, 
3. STANDARD F'ILTER rABRJC SHALL BE rASTENED USING I' STAPLES DR TIE VIRES <HOG RINGS> I! 4 JN 
SPACING. 

PARCEL 60880 DO 0-IDD 
THURSTON COUNTY, VASHINGTDN 

4, POSTS SHALL BE SPACED AND PLACED AT DEPTHS INDJCA TED IN THE DETAILS ON THIS SHEET, AND ENGINEER• 
DRIVEN SECURELY INTO THE GROUND, ENVIROTECH ENGINEERING 
5, VIRE MESH SHALL BE ~~X14 GAUGE DR EQUJVILENT, THE VIRE MESH MAY BE ELIMINATED Jr 74 NE HURD ROAD 
EXTRA-STRENGTH FILTER rABRIC <MDNDF'ILAMENT>, AND CLOSER POST SPACING JS USED, BELF'AIR, VASHINGTDN 98528 
6. A TRENCH SHALL BE EXCAVATED ACCORDING TD THE DETAILS ON THIS SHEET ALONG THE LINE OF' THE i-,;;.36;.;0.-,;:;2.;,.75:;..-..;;9..;;.3.;,.74.;._ _________ -; 
POSTS AND UPSLOPE F'RDM THE SILT F'ENCE, T 
1. SILT F'ENCES SHALL BE LOCATED DDVNSLDPE rRDM THE CLEARING LIMITS or THE PROJECT. EROSION CON ROL 
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CORRUGATED TUiHTLINE 
6-lNCH MIN, MAMETER 

ND 6-rDDT 
ANCHORS <TYP>, 
14 REBAR OR 
EQUIVALENT 

6' - 12' COVER 
(NATIVE SOIL> 

DRILL HOLES 
IN F'RONT HALr 
OF' TEE ONLY 

STEEL CLAMPS <TYP> 
1/e INCH DIAMETER 
SECUREl. Y rASTENED TO PIPE 

NOTES• 
1, IT IS STRDNGL Y SUGGESTED TO 
UTILIZE A HEAT VELDED HIGH DENSITY 
POLYETHYLENE <HDPE> PIPE 1N LIEU OF' 
CORRUGATED PLASTIC PIPE, 
2. Ir PLASTIC PIPE IS USED, FREQUENT 
INSPECTION <BI-ANNUALY>, AND 
NECESSARY MAINTENANCE JS REQUIRED, 
3. HOLE DIAMETER SHALL BE 1 INCH F'OR 
6-lNCH TEES, AND 2 INCHES F'OR 12-lNCH 
TEES, 
4, HOLE SPACING SHALL BE EQUAL TD 
<t.5 X HOLE DIAMETER), 
5. DIAMETER OF' TEE SHALL EQUAL 
DIAMETER OF' TIGHTLINE PIPE, 

IUlttILINE IQ BEACH DETAILS 
N,T,S, 

GEOTEXTILE F' ABRIC \/RAPPED 
AROUND QUARRY SPALL 

8-12 INCH QUARRY SPALL DR 
APPROVED INF'IL TRATIDN MEDIA 
<NOT \IITHlN BEACH AREA> 

lF"TMIN J NOTE• 
INrIL TRATIDN r ACILITY CCMPONENTS 
AND SIZE MAY NEED TD BE DETERMINED 
BY A DRAINAGE ENGINEER AND/ DR 
PREVAlLlNG GOVERNMENT AGENCY, 

SUBSUBfACE DRAINAGE DETAILS - CPTJQN 2 
N,T,S. 

3/8' PEA GRAVEL, 
OR ALTERNATIVE 
<SEE NOTES> 

PROPOSED FOUNDATION 

,i 

4-INCH PERFORATED PIPE 
F'DOTING PERIMETER DRAIN 

NOTESo 
l) PROPER SHORING AND SAF'ETY OF' smE SLOPES DURING 
TRENCH EXCAVATIDN IS CONTRACTOR'S RESPONSIBILITY, 
e> 3/8' PEA GRAVEL IS RECOMMENDED, LARGER DRAIN 
ROCK MAY BE USED IN CONJUNCTION \IITH rIL TER 
r ABRIC F'ULL Y ENCASING DRAIN ROCK. 
3) raR F'DDTING DRAINS LOCATED GREATER THAN 6 rEET 
BELO\I THE rINAL GROUND SURf"ACE, DDUBLE-VALLED 
PERroRATED PIPE SHOULD BE USED. 
4) ONE END OF' THE MOISTURE BARRIER SHALL BE 
PLACED BEf"DRE POURING THE F'DOTJNG, AND OVERLAP 
THE F'DOTING f"OOTPRINT BY AT LEAST 3', THE OTHER 
END SHALL CURVE UP\IARD, AND TERMINATE AT THE TOP 
OF' THE DRAIN PIPE, 

PROJECT/ OWNER/ LDCATIDNa 
SINGLE FAMILY RESIDENT 

GEOTECHNICAL REPORT 
HITTMEIER 
PARCEL 60880 00 0-100 
THURSTON COUNTY, VASHINGTDN 

ENGINEER, 
ENVIROTECH ENGINEERING 
74 NE HURD ROAD 

EOOJING PERIMETER DRAIN DETAILS 
BELrADt WASHINGTON ,esee 
360-275-9374 

DRAINAGE DETAILS 


