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INTRODUCTION 
This report summarizes our site observations, the results of our subsurface 

explorations, and provides geotechnical recommendations and design criteria for the 
proposed single family residence at your site. The site is located 17145 Lake Point Drive 
Southeast on the south shoreline of Lake Lawrence, as shown on the Vicinity Map, Figure 1. 

Our understanding of the project is based on our discussions with you, a review of the 
plans provided, our site visit, and our experience in the area. The site consists of a generally 
rectangular parcel. The parcel is approximately 60 feet wide by 160 feet long. The site is 
bounded by existing residential development on the west, north and east. The site is 
currently undeveloped, but the upland area was cleared of large vegetation a number of years 

·ago. 
We understand that the proposed development includes a single family residence in 

the upland portion of the site. Because of the limited site area for development in the upland 
area, the residence will likely extend near or onto the slope that extends south to the lake. 
We anticipate that the residence will be wood-framed one or two story structures with slab
on-grade construction. The proposed site development is shown on the attached Site Plan, 
Figure 2. 

This report addresses the Thurston County Critical Areas Ordinance and provides 
geotechnical engineering recommendations and design criteria for the proposed site 
development. We have reviewed the August 19, 2007 Thurston County letter for the project. 
Based on our site observations, subsurface explorations and data review, our report provides 
a recommended structural setback from the top of the slope in accordance with IBC 
(International Building Code) and Thurston County guidelines. 

SCOPE 
The purpose of our services is to evaluate the surface and subsurface conditions at 

the site as a basis for addressing Thurston County Critical Areas Ordinance (Chapter 17) and 
Design Standards. Specifically, we will address the landslide, erosion and seismic geologic 
hazards. Our report also provides geotechnical recommendations and design criteria for the 
project. Specifically, the scope of services for this project included the fo!lp~i/1~ 4, ;;:, ', ' ': '/ '.~: p 

1. ::~~wing the available geologic, hydrogeologic and geotechnical d\,Jor, teeznlffl 
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3. Exploring the shallow subsurface conditions at the site by monitoring the excavation of 
two test pits at the site with a back-hoe. 

4. Providing appropriate IBC seismic design parameters for the proposed structure. 
5. Providing geotechnical recommendations for site grading including site preparation, 

subgrade preparation, fill placement criteria, suitability of on-site soils for use as 
structural fill, temporary and permanent cut and fill slopes, and drainage and erosion 
control measures. 

6. Providing recommendations and design criteria for foundation and floor slab support, 
including allowable bearing capacity, subgrade modulus, lateral resistance values and 
estimates of settlement. 

7. Providing recommendations and design criteria for design of conventional 
subgrade/retaining walls, including backfill and drainage requirements, lateral design 
loads, and lateral resistance values. 

8. Providing recommendations for controlling stormwater at the site. 

SITE CONDITIONS 
SURFACE CONDITIONS 

The subject site is situated in an area of established shoreline residential development. 
The parcel is situated on the north side and shoreline of Lake Lawrence. The site is bounded 
by existing residential development on the west, north and east, and Lake Lawrence on the 
south. Lake Point Drive SE bounds the site on the north. The site is currently undeveloped. 
The upland portion of the site was cleared some time ago and has been used as a recreation 
site. 

The ground surface in the upland portion of the site is flat to very gently sloping. The 
south portion of the site steepens to between 25 and 85 percent down to the shoreline of the 
lake, with isolated steeper areas. The site topography and areas of 30 to 49 percent and 50 
percent or greater slope are illustrated on the Site Plan, Figure 2. 

Vegetation varies across the site. The upland area is sparsly vegetated with scattered 
grass and brush. Vegetation on the sloping portion of the site consists of moderate to dense 
brush with scattered large timber, evergreen and deciduous. 

No evidence of seepage, landslide activity, or significant erosion was observed at the 
site at the time of our site visit. No surface water or seepage was observed on the site at the 
time of our site visit. 

Site Soils 
A review of the USDA Soil Survey of Thurston County (Soil Conservation Survey) 

indicates the subject property is primarily underlain by the Baldhills very stony loam (6) that 
forms on 3 to 15 percent slopes. The Bald Hill soils are derived from glacial outwash soils. 
The Baldhills soils are listed as having a slight to moderate erosion hazard, based on slope 
inclination. 

A copy of the USDA soils map for the site area is included as Figure 3. As previously 
discussed, we observed no evidence of surficial erosion on the site the site at the time of our 
site visit. 



Fox Residence 
September 21, 2007 
Page 3 

Geologic Conditions 

• 

Based on our review of the available geotechnical data, including the Geologic Map of 
Washington (2005), the near surface soils at the site are characterized as recessional sand 
with minor silt (Qdg). The outwash was deposited during the Fraser Glaciation approximately 
12,000 to 15,000 years ago. The outwash consists of poorly stratified sand that was 
deposited by meltwater streams and rivers emanating from the retreating continental ice 
sheet. As such, the recessional outwash is considered normally consolidated. The surficial 
soils at the site have been weathered to a loose condition. 

SUBSURFACE CONDITIONS 
Our test pits explorations were excavated by a back-hoe operated by a licensed 

earthwork contractor. A geologist from our firm observed the excavations, logged the 
subsurface conditions, and obtained representative soil samples. All samples were stored in 
zip-loc bags and were taken to our office for further visual examination. After each test pit 
was logged, the contractor backfilled it with excavated soils and used the bucket to compact 
the surface. 

The encountered soils were visually classified in accordance with the system described in 
Figure 4, ASTM D-2488. The test pit logs included as Figure 5 describe a vertical sequence 
of the soils encountered at each test pit location. The soil descriptions are based primarily on 
our field classifications and amended based on the results of the subsequent laboratory 
testing. We estimated the relative density and consistency of the encountered soils by 
stability of the test pit sidewalls and overall excavation characteristics. Our logs also indicate 
the approximate depths of any sidewall caving or groundwater seepage observed in the test 
pits. 

Our subsurface explorations generally confirmed the mapped geology. Our test pits 
generally encountered 14 to Y2 foot of topsoil mantling medium dense sand with varying 
amounts of silt, gravel, cobbles and occasional roots. Underlying these surficial soils, our test 
pits encountered a medium dense to very dense gravelly sand with varying amounts of silt, 
cobbles and boulders, which we interpret to be outwash sand and gravel. The outwash was 
encol!ntered to the full depth explored, approximately 9.5 feet. 

Groundwater 
No groundwater seepage was encountered in our test pits at the time of excavation. We 

interpret that the depth to groundwater will be relatively deep below existing ground surface, 
likely near the lake level. However, isolated areas of "perched" groundwater may be 
encountered where the granular outwash soils is underlain by a less permeable soil horizon. 
Perched groundwater develops when the vertical infiltration of water through a shallow, more
permeable horizon is slowed at depth by a deeper, less permeably soil horizon. Throughout 
the year, groundwater levels would likely fluctuate in response to changing precipitation 
patterns, off-site construction activities, and site utilization. 

CRITICAL AREA CRITERIA 
Landslide Hazard 

Per Title 17 of the Thurston County code, "Landslide hazard areas" are defined as those 
areas which are potentially subject to risk of mass movement due to a combination of 
geologic, topographic, and hydrologic factors; and where the vertical height is fifteen feet or 
more. The following areas are considered to be subject to landslide hazards 

1 . Any area with a combination of: 
a. Slopes of thirty percent or steeper, and ( J ,, t:' 
b. Impermeable subsurface material (typically silt and clay), frequently interbedded 

,.,,1\" ·\ ;; 2:mv 
M:\\~ ! ;:: ,\JUO 
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with granular soils (predominantly sand and gravel), and 
c. Springs or seeping groundwater during the wet season (November to 
February); 

2. Steep slopes of fifty percent or greater; 
3. Any areas located on a landslide feature which has shown movement during the 

past ten thousand years or which is underlain by mass wastage debris from that 
period of time. 

We did observe areas of slopes steeper than 30 percent but no evidence of springs or 
seeps was observed in these areas. We did not observe evidence of past landslide activity or 
geomorphic features that indicated slope instability. No areas of mapped historic mass 
wasting or movement are located on the subject parcel. We also observed slopes that were 
greater than 50 percent in the south portion of the site. Based on the above, it is our opinion 
that the south portion of the site meets the technical criteria of a landslide hazard area. 

Seismic Hazard 
According to the Seismic Zone Map of the United States contained in Figure 16-2 of the 

1997 UBC (Uniform Building Code) and IBC (International Building Code), the project site is 
located within Seismic Risk Zone 3. Based on the subsurface conditions observed at the site, 
we interpret the structural site conditions to corresponds with a seismic Soil Profile type Sc, 
(Site Class "C") as defined by Table 16-J (UBC) and Table 1615.1.1 in the 2003 IBC 
documents, respectively. This is based on the likely range of equivalent SPT (Standard 
Penetration Test) blow counts for the soil types observed in the site area. These conditions 
were assumed to be representative for the conditions beyond the depths explored. Structures 
located at the site that are constructed in accordance with the appropriate seismic criteria will 
have the same risk as other designed structures in the Puget Sound area with similar soil and 
site conditions. 

Erosion Hazard 
Potential erosion hazard areas are defined in Chapter 17 of the Thurston County 

code. Typically, soil erosion hazard areas are identified by the absences of natural 
vegetative cover, soils texture, slope, and rainfall pattern; such as areas with slopes of 15 
percent or greater and that are classified as having severe or very severe erosion potential by 
the USDA Soil Conservation Service Soil Survey for Thurston County. 

The subject property is located in an area mapped as one soil type Baldhill very stony 
sandy loam, on slopes of 3 to 15 percent. The mapped soil types have a listed "slight to 
moderate" erosion hazard based on slope inclination. We expect that exposed soils on the 
steeper portion of the site would have a higher risk of erosion. 

CONCLUSIONS 
General 

Based on the results of our data review, site reconnaissance, subsurface explorations 
and our experience in the area, it is our opinion that the site is suitable for the proposed 
residential development. Because of the limited upland surface area, we expect that the 
residence will be located near or extend onto the upper portion of the slope. This will require 
special foundation design criteria, likely a structural setback. Based on the soils encountered 
in the subsurface explorations at the site and our understanding of the proposed site 
development, conventional earthwork is feasible for the project. 
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The south portion of the subject site slopes steeper than 50 percent, and therefore 
meets the technical criteria of a landslide hazard area. Based on Thurston County's Title 17 
for Landslide Hazard areas, a buffer and setback can be required. Typically the 50 foot 
buffer can be reduced to 25 feet. The requirements can be further reduced if the proposal 
increases the impervious surface area within the subject parcel less than ten percent; the 
removal of vegetation is minimal and is not likely to cause erosion or slope instability; less 
than fifty cubic yards of material is excavated upslope from the steep slope; the surface water 
runoff is directed away from the face of the steep slope; and the proposed project will not 
substantially affect the natural integrity of the steep slope. 

No disturbance of the steep slope area or its vegetation is proposed. Stormwater runoff 
will directed to the lake. No change in erosion hazards or slope stability is expected. In fact, 
the proposed site development with stormwater management will improve slope stability at 
the site and the adjacent areas. Because of the limited upland area, the residence will likely 
extend to the top of the slope area. The current proposal utilizes a minimal septic drainfield in 
the north portion of the site with the small residential footprint extending into the upper slope 
area. Although the upper portion of the slope is less than 30 percent, the structure will be 
situated within 5 feet of the top of the steeper slope area. 

Pertinent conclusions and geotechnical recommendations regarding the design and 
construction of the proposed development are presented below. 

Landslide Hazards 
As indicated above, we did observe areas of slopes steeper than 30 percent but no 

evidence of springs or seeps was observed in these areas. We did not observe evidence of 
past landslide activity or geomorphic features that indicated slope instability. No areas of 
mapped historic mass wasting or movement are located on the subject parcel. We also 
observed slopes that were greater than 50 percent in the south portion of the site. Based on 
the above, it is our opinion that the south portion of the site meets the technical criteria of a 
landslide hazard area. 

Seismic Hazards 
According to the Seismic Zone Map of the United States contained in Figure 16-2 of the 

1997 UBC (Uniform Building Code) and IBC (International Building Code), the project site is 
located within Seismic Risk Zone 3. Based on the subsurface conditions observed at the site, 
we interpret the structural site conditions to corresponds with a seismic Soil Profile type Sc, 
(Site Class "C") as defined by Table 16-J (UBC) and Table 1615.1.1 in the 2003 IBC 
documents, respectively. This is based on the likely range of equivalent SPT (Standard 
Penetration Test) blow counts for the soil types observed in the site area. These conditions 
were assumed to be representative for the conditions beyond the depths explored. Structures 
located at the site that are constructed in accordance with the appropriate seismic criteria will 
have the same risk as other designed structures in the Puget Sound area. 

Erosion Hazards 
The subject property is located in an area mapped as Baldhills very stony sandy loam 

(6). Based on the above, we conclude that the site does not the meet the technical criteria of 
an erosion hazard area. No disturbance of the steeper slope area is proposed. Nonetheless, 
temporary and permanent erosion control measures should be installed and maintained 
during construction or as soon as practical thereafter to limit the influx of additional water to 
exposed or disturbed areas. Erosion control measures may include, but shoeul~,n9t !:>:eilip;iit~q. ·> 

to, berms and swales with check dams to direct surface water runoff, groundcoverfpro\ettkrn"'' 
in exposed areas and silt fences where appropriate. Graded areas should be s~1~?~ Y, 2008 
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avoid concentrations of runoff onto cut or fill slopes, natural slopes or other erosion-sensitive 
areas. Temporary ground cover/protection such as jute matting, excelsior matting, wood 
chips or clear plastic sheeting may be used until the permanent erosion protection is 
established. 

Site Preparation 
Areas to be graded should be cleared of deleterious matter including any existing 

structures, foundations, abandoned utility lines, debris and vegetation. The portions of the 
site still covered with vegetation should be stripped of any forest duff and organic-laden soils. 
We anticipate stripping depths to be on the order of 1 to 4 inches, with some areas as deep 
as 1-foot. The stripped topsoil may be stockpiled and later used for erosion control and 
landscaping/revegetation. Materials that cannot be used for landscaping or erosion control 
should be removed from the project site. 

Where placement of fill material is required, the stripped/exposed subgrade areas 
should be compacted to a firm and unyielding surface prior to placement of any fill. We 
recommend that trees be removed by overturning in fill areas so that a majority of the roots 
are removed. Excavations for tree stump removal should be backfilled with structural fill 
compacted to the densities described in the Structural Fill section of this report. 

We recommend that a member of our staff evaluate the exposed subgrade conditions 
after removal of vegetation and topsoil stripping is completed and prior to placement of 
structural fill. The exposed subgrade soil should be proofrolled with heavy rubber-tired 
equipment during dry weather or probed with a 1/2-inch-diameter steel rod during wet 
weather conditions. 

Any soft, loose or otherwise unsuitable areas delineated during proofrolling or probing 
should be recompacted, if practical, or over-excavated and replaced with structural fill, based 
on the recommendations of our site representative. 

Structural Fill 
All material placed as fill associated with mass grading or as utility trench backfill 

should be placed as structural fill. The structural fill should be placed in horizontal lifts of 
appropriate thickness to allow adequate and uniform compaction of each lift. Fill should be 
compacted to at least 95 percent of MOD (maximum dry density as determined in accordance 
with ASTM D-1557). 

The appropriate lift thickness will depend on the fill characteristics and compaction 
equipment used. We recommend that the appropriate lift thickness be evaluated by our field 
representative during construction. We recommend that our representative be present during 
site grading activities to observe the work and perform field density tests. 

The suitability of material for use as structural fill will depend on the gradation and 
moisture content of the soil. As the amount of fines (material passing US No. 200 sieve) 
increases, soil becomes increasingly sensitive to small changes in moisture content and 
adequate compaction becomes more difficult to achieve. During wet weather, we 
recommend use of well-graded sand and gravel with less than 5 percent (by weight) passing 
the US No. 200 sieve based on that fraction passing the 3/4-inch sieve. If prolonged dry 
weather prevails during the earthwork and foundation installation phase of construction, 
higher fines content (up to 1 O to 12 percent) will be acceptable. 

Material placed for structural fill should be free of debris, organic matter, trash and 
cobbles greater than 6-inches in diameter. The moisture content of the fill material should be 
adjusted as necessary for proper compaction. 
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Suitability of On-Site Materials as Fill 
During dry weather construction, any nonorganic on-site soil may be considered for 

use as structural fill; provided it meets the criteria described above in the structural fill section 
and can be compacted as recommended. If the material is over-optimum moisture content 
when excavated, it will be necessary to aerate or dry the soil prior to placement as structural 
fill. We generally did not observe the site soils to be excessively moist at the time of our 
subsurface exploration program. However, laboratory test results indicated that many of our 
samples had moisture contents above optimum moisture. 

The shallow surficial soils at the site generally consist of sand and gravel with varying 
amounts of silt and cobbles. These soils are generally comparable to "common borrow'' 
material and will be suitable for use as structural fill provided the moisture content is 
maintained within 2 percent of optimum moisture. However the outwash does appear to have 
a significant amount of silt, and as such, could become difficult to place and compact during 
periods of extended wet weather. 

We recommend that completed graded-areas be restricted from traffic or protected 
prior to wet weather conditions. The graded areas may be protected by paving, placing 
asphalt-treated base, a layer of free-draining material such as pit run sand and gravel or 
clean crushed rock material containing less than 5 percent fines, or some combination of the 
above. 

All fill material in building and driveway areas should be placed as described in the 
"Structural Fill" section of this report and compacted to at least 95 percent of the MDD. 
During wet weather conditions, traffic should be confined to protected areas. 

If fill material is imported to the site for wet weather construction, we recommend that 
it be clean sand and gravel mixture, such as high quality pit run with less than 5 percent fines, 
or crushed rock. 

Cut and Fill Slopes 
All job site safety issues and precautions are the responsibility of the contractor 

providing services/work. The following cut/fill slope guidelines are provided for planning 
purposes only. 

Temporary cut slopes will likely be necessary during grading operations or utility 
installation. As a general guide, temporary slopes of 1.5H:1 V (Horizontal:Vertical) or flatter 
may be used for temporary cuts in the upper 3 to 4 feet of the soils that are weathered to a 
loose/medium dense condition. Where ground water seepage is encountered, flatter 
temporary slopes may be required. These guidelines assume that all surface loads are kept 
at a minimum distance of at least one half the depth of the cut away from the top of the slope 
and that significant seepage is not present on the slope face. Flatter cut slopes will be 
necessary where significant raveling or seepage occurs. 

We recommend a maximum slope of 2H:1V for permanent cut and fill slopes in areas 
of medium dense sand and gravel. Where 2H:1V slopes are not feasible in these soils, 
retaining structures should be considered. Where retaining structures are greater than 4-feet 
in height (bottom of footing to top of structure) or have slopes of greater than 15 percent 
above them, they should be engineered. It should be recognized that slopes of this nature do 
ravel and require occasional maintenance. Where raveling or maintenance is unacceptable, 
we recommend that flatter slopes or retaining systems be considered. 

Foundation Support 
Bas~d on the soil c~nditions encount~red at th_e site, we r~commendpf~ f?~flilY~ct+1 

spread footings for the portion of the new residence situated outside of the structural setback 
area be founded on the medium dense native outwash soils, or on structural filM~,~ ,~e,mm; 
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to suitable native soils. Where the foundation elements are located within the structural 
setback area, the foundation elements should be extended vertically to meet that setback 
requirement. This is typically accomplished by extending the footing down to a depth that 
provides the recommended setback distance from the face of the slope area. This is 
discussed in detail in the "Structural Setback" section of this report. 

The soil at the base of the excavations should be disturbed as little as possible. All 
loose, soft or unsuitable material should be removed or recompacted, as appropriate. A 
representative from our firm should observe the foundation excavations to determine if 
suitable bearing surfaces have been prepared, particularly in the areas where the foundation 
will be situated in fill material. We recommend that daylight basement structures be 
considered for these lots. 

We recommend a minimum width of 2 feet for isolated footings and at least 16 inches 
for continuous wall footings. All footing elements should be embedded at least 18 inches 
below grade for frost protection. We recommend a minimum width of 2 feet for isolated 
footings and at least 16 inches for continuous wall footings. Footings founded as described 
above can be designed using an allowable soil bearing capacity of 2,000 psf (pounds per 
square foot) for combined dead and long-term live loads. The weight of the footing and any 
overlying backfill may be neglected. The allowable bearing value may be increased by one
third for transient loads such as those induced by seismic events or wind loads. 

Lateral loads may be resisted by friction on the base of footings and floor slabs and as 
passive pressure on the sides of footings. We recommend that an allowable coefficient of 
friction of 0.35 be used to calculate friction between the concrete and the underlying soil. 
Passive pressure may be determined using an allowable equivalent fluid density of 300 pcf 
(pounds per cubic foot). Factors of safety have been applied to these values. 

We estimate that settlements of footings designed and constructed as recommended 
will be less than 1 inch, for the anticipated load conditions, with differential settlements 
between comparably loaded footings of 1 /2 inch or less. Most of the settlements should 
occur essentially as loads are being applied. However, disturbance of the foundation 
subgrade during construction could result in larger settlements than predicted. 

Recommended Setback 
Because portions of the residence may be situated near the steeper slope areas at the 

site, a Building Setback from slopes that are greater than 30 percent are likely to be required by 
the Thurston County Building Department in accordance with the IBC. This building setback 
can be reduced, and/or a structural setback be provided by a licensed geotechnical engineer. 

Based on our site observations and explorations, we recommend a structural setback 
distance of 15 feet from slopes of 30 percent or greater (with 1 O feet or more vertical relief), in 
accordan.ce with IBC guidelines. Where this setback distance cannot be met, the foundation 
elements of the structure should be extended vertically to meet the setback distance. Where 
the foundation is extended vertically, we recommend that the setback be measured horizontally 
between the outside edge of the footing/foundation elements and the face of the slope area that 
is greater than 30 percent, as appropriate. A schematic section is provided as Figure 6. The 
setback from the slope area should be verified prior to placement of the footings by a qualified 
geotechnical professional. 

Floor Slab Support 
Slabs-on-grade, if constructed, should be supported on the medium dense native 

outwash soils or on structural fill prepared as described above. We recommend that floor 
slabs be directly underlain by a capillary break material with minimum 6-inch thickness of 
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coarse sand, pea gravel, or gravel containing less than 3 percent fines. The drainage 
material should be placed in one lift and compacted to an unyielding condition. 

A synthetic vapor barrier is recommended to control moisture migration through the 
slabs. This is of particular importance where the foundation elements are underlain by the 
silty till or lake sediments, or where moisture migration through the slab is an issue, such as 
where adhesives are used to anchor carpet or tile to the slab. A thin layer of sand may be 
placed over the vapor barrier and immediately below the slab to protect the liner during steel 
and/or concrete placement. 

A subgrade modulus of 400 kcf (kips per cubic foot) may be used for floor slab design. 
We estimate that settlement of the floor slabs designed and constructed as recommended, 
will be 1 /2 inch or less over a span of 50 feet. 

Driveway Area 
We understand that the driveway area will likely remain gravel to reduce the amount 

of impervious surface. The driveway subgrade should be compacted according to our 
recommendations given in the "Structural Fill" section. Specifically, the upper 12 inches of 
soil underlying driveway section should be compacted to at least 95 percent of ASTM: D-
1557. 

Stormwater 
Stormwater runoff collected from the new residence should be tightlined to the shoreline 

area of the lake. The tightline may be placed and anchored on the ground surface of the 
slope area. Typically, rebar is used as a staple to anchor the pipe. A quarry spall pad should 
be placed at the discharge area of the pipe to prevent erosion. 

LIMITATIONS 
We have prepared this report for use by Mr. Doug Fox and members of the design team, 

for use in the preliminary design of a portion of this project. The data used in preparing this 
report and this report should be provided to prospective contractors for their bidding or 
estimating purposes only. Our report, conclusions and interpretations are based on data from 
others and limited site reconnaissance, and should not be construed as a warranty of the 
subsurface conditions. 

Variations in subsurface conditions are possible between the explorations and may also 
occur with time. A contingency for unanticipated conditions should be included in the budget 
and schedule. Sufficient monitoring, testing and consultation should be provided by our firm 
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 
earthwork and foundation installation activities comply with contract plans and specifications. 

The scope of our services does not include services related to environmental remediation 
and construction safety precautions. Our recommendations are not intended to direct the 
contractor's methods, techniques, sequences or procedures, except as specifically described in 
our report for consideration in design. 

If there are any changes in the loads, grades, locations, configurations or type of facilities 
to be constructed, the conclusions and recommendations presented in this report may not be 
fully applicable. If such changes are made, we should be given the opportunity to review our 
recommendations and provide written modifications or verifications, as appropriate. 

Within the limitations of scope, schedule and budget, our services Iba¥~ Jie~n, ~x.e,guJ.e,d in 
accordance with generally accepted practices in this area at the time thi~Teportwas,f>~fed. 
No warranty, express or implied, should be understood. 
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••• 
We have appreciated the opportunity to be of continued service to you on this project. If 

you have any questions or require additional services, please contact us. 

Respectfully submitted, 
GeoResources, LLC 

Glen Coad, PE 
Principal 
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Mukilteo muck, drained 

Water 

Not to Scale 
t \/ En 
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NRCS SCS Soils Ml!l,P" .• 
! - \ ' ., \. '~,' ' ' ~ ' ', 

Doug Fox- Lake Point Drive·· 
Thurston County, Washington 

File: Fox.D.Lake.Pt.Dr.SCS October 2007 Figure 3 
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' SOIL CLASSIFICATION SYSTEM 
. 

MAJOR DIVISIONS GROUP GROUP NAME 
SYMBOL 

GRAVEL CLEAN GW WELL-GRADED GRAVEL, FINE TO COARSE 
GRAVEL GRAVEL 

COARSE GP POORLY-GRADED GRAVEL 
GRAINED More than 50% 

SOILS Of Coarse Fraction 
GRAVEL GM SILTY GRAVEL 

Retained on 
No. 4 Sieve WITH FINES 

GC CLAYEY GRAVEL 

More than 50% SAND CLEAN SAND SW WELL-GRADED SAND, FINE TO COARSE SAND 

Retained on 
No. 200 Sieve SP POORLY-GRADED SAND 

More than 50% 
Of Coarse Fraction SAND SM SILTY SAND 

Passes WITH FINES 
No. 4 Sieve 

SC CLAYEY SAND 

SILT AND CLAY INORGANIC ML SILT 

FINE 
CL CLAY GRAINED 

SOILS Liquid Limit 
Less than 50 ORGANIC OL ORGANIC SILT, ORGANIC CLAY 

SILT AND CLAY INORGANIC MH SILT OF HIGH PLASTICITY, ELASTIC SILT 

More than 50% 
Passes CH CLAY OF HIGH PLASTICITY, FAT CLAY 

No. 200 Sieve 
Liquid Limit 
50 or more ORGANIC OH ORGANIC CLAY, ORGANIC SILT 

HIGHLY ORGANIC SOILS PT PEAT 

NOTES: SOIL MOISTURE MODIFIERS: 

1. Field classification is based on visual examination of soil Dry- Absence of moisture, dry to the touch 
in general accordance with ASTM D2488-90. 

Moist- Damp, but no visible water 
2. Soil classification using laboratory tests is based on 

ASTM 02487-90. Wet- Visible free water or saturated, usually soil is 
obtained from below water table 

3. Description of soil density or consistency are based on 
interpretation of blow count data, visual appearance of 
soils, and or test data. 

RE(:EIVED 
GeoResources, LLC Soil Classification SysteiAR 1 9 2008 5007 Pacific Highway East, Suite 20 
Fife, Washington 98424 Doug Fox- Lake Point Dr1ve· 
Phone: 253-896-1011 Thurston County, WashirigttJrf ,;iiu 

~ i 

Fax: 253-896-2633 

File: Fox.D.Lake.Pt.Dr.SC I October 2007 I Figure 4 







TEST PIT LOGS 
FOX SITE - LK. PT. DR. 

THURSTON CO., WA 

TEST PIT 1 - Located about 10 feet form top of the slope, south 

Depth (ft.) 
0.0 - 0.2 
0.2 - 4.0 
4.0 - 7.5 

Soil Type Description 
Sodffopsoil 

SP Brown SAND w/gravel, cobbles (dense, moist) 
SP Brn SAND w/ gravel, cobbles and occ boulders (dense, moist) 

Minor caving observed 
No groundwater seepage observed 

TEST PIT 2 - Located at north portion of property about 10 feet form top of the slope 

Depth (ft.) 
0.0 - 0.3 
0.3 - 8.5 

Soil Type Description 
Sodffopsoil 

SP Brown SAND w/gravel, occ. cobbles (dense, moist) 

Minor caving observed 
No groundwater seepage observed 

{ \/ 
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DIRECTIONS: . 
SOUTH ON BALD Hill RD, RIGHT ON VAIL RD, 
LEFT ON LINDSAY RD, RIGHT ON LAKE POINT DR 
TO LOT ON RIGHT JUST BEFORE 17201. 
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JIM HENRY DESIGN SERVICES, INC. 
PO BOX 14531 TUMWATER WA 98511-4531 360-956-7242 

CUSTOMER: 
DOUG FOX 

TP# 45870000900 
PROJECT NUMBER 

SITE ADDRESS: 
17145 LAKE POINT DR SE 

LEGAL: 
LOT 9 DIV 3 EDWARDS LAKE LA WREN CE 
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THURSTON PERMIT ASSISTANCE CENTER 

Site Address: 17145 LAKEPOINT DR SE 
YELM, WA 98597 

Tax Parcel 
Section 
Jurisdiction 
Zoning 
Wetland Buffer 
Hydric Soils 

45870000900 
20162E 
COUNTY 
RL2/1 UNKNOWN 

Yes 
No 

High Ground Water Flood Hazard Area No 

FEMA Flood Zone YES 

Flood of 99 
Flood of 96 

Steep Slopes 
Landslide Hazard Area 
DNR Oak Stands and Grasslands 
WDFW Priority Species 
Shoreline Designation 
Historic Property 

Noxious Weeds 

No 
No 
No 

No 
None 
None 
Unknown 
None 
Yes 

SANDRAKFOX 
Owner: 15805 42ND AVE CRT E 

TACOMA, WA 98446 

Contaminated Area No 
Limited Groundwater Availability No 
Wellhead Protection Area No 
Long Term Forestry Buffer No 

Long Term Agriculture Buffer No 
Mineral Lands Buffer 

Stream Type 

Nitrates 
Water System Service Area 
Grand Mound Utility 
SW Utility 
Henderson Protection Area 

Henderson Watershed 
Green Cove Basin 
Fire District 
School District 

Use 

Not to Scale 

No 
Unknown 

No 
LAKE LAWRENCE WATER COMPANY 
NONE 

None 
No 
None 
No 

YELM 

YELM -~~' ..... .J, .: 
91 Undevelopld'{~[a i 

Monday, March 10 2008, 2:23 PM 
All locations are approximate. Therefore, this map is to be used as an illustration only. All data represented may change without notice! 

htto ://tgcimao. gis.co. thurston. wa. us/mox52/ actions/parcel detail.din ?idlvr=77 &inst=Ama... 3/10/2008 


