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INTRODUCTION
This report presenits the results of our geotechnical engineering services related to property
development in Carnation (King County), Washington, Our services were completed in general accordance
with our proposal dated July 22, 1997 and were authorized by Ron Batt on July 23, 1997, The Sub;ect
property is showa relative to nearby physical features on the Vieinity Map, Figure 1.

. PROJECT DESCRIPTION .
The property is located north of the intersegtion of 320th Avenue NE and NE 55th Street and covers
about 2.3 acres. The property is divided into seven building lots. Each lot will be developed with a two-
story, single-family house uising wood-frame constraction. No grading is planned other than that needed to
install foundations and shape the ground surface around the new houses.

BACKGROUND INFORMATION

We understand the King County Department of Development and Environmental Services (DDES)
has requested that & liquefaction analysis be conducted for this property because it is in a Seismic Hazards
area. We have discussed the scope of work with Steve Bottheim and Nancy Brown of DDES to determine
that the appropriate level of investigation is conduoted regarding the evaluation of tquefaction potential.
In addition, we have reviewed a copy of DDES’s letter to Batt Construction dated Tuly 14, 1997 that
describes the geotechnieal information requested by the County. This letter pertaius to five of the seven
subject building lots. The ot addresses and assaciated permit numbers assigned by DDES are as follows:

- 31904 NE 35th Street - BS7R0984

. 31910 NE $5th Street - BOTR0983 o g N

’ 31916 NE 55th Strest - BI7RO987 500

. 31928 NE 35th Street - B97R0952

. 31622 NE 55th Street ~ B97R0993

Additional information ptovided by DDES includes a soils report conducted on a site in the vicinity
of the subject building Iots. The report, dated August 28, 1996, was completed by Associated Earth Sciences
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for Build & Design Group for a site located north of Carnation on 320th Avenue NE approximately 700 feet
porth of the subject property.

SCOPE
The purpose of our services was to explore subsurface soil and ground water conditions at the site
as a basis for developing geotechnical recommendations and design criteria for the proposed development.
Our specific scope of services included:

1. Explore subsurface soil and ground water conditions by drilling two borings and excavating five test
pits at the property.

2. Provide an assessment of liquefaction potential.

3. Provide earthwork criteria and site preparation recommendations for the building and the paved

areas. This includes evaluation of the effects of weather and/or construction equipment on the
workability of site soils.

4. Develop foundation design recommendations including allowable soil bearing pressures and
settlement estimates for spread footings for the planned construction.
5. Provide recommendations for utility connections and slab-on-grade.
SITE CONDITIONS
SURFACE CONDITIONS

The property is located in the lower Snoqualmie valley at about Elevation 65 to 67 feet. The ground
surface is nearly level with about 2 feet of topographic relief over the 2.3 acre area. Presently, the property
is vacant and is used as pasture.

The property is bordered to the north, east and west by residential development. A strawberry field

‘borders the property to the south.
No surface water was observed on the property.

SUBSURFACE CONDITIONS

The subsurface conditions at the site were explored by drilling two borings and excavating five test
pits at the locations shown on the Site Plan, Figure 2, The borings were drilled on July 23, 1997 to a depth
of 29 feet using a truck-mounted, hollow-stem auger drill rig owned and operated by GeoBoring and
Development, Inc. Representative soil samples were obtained at 5-foot intervals using a 1.5-inch inside
diameter, split-barrel sampler driven into the soil with a 140-pound hammer free-falling 30 inches unless
otherwise noted on the logs. The number of blows to drive the sampler the last 12 inches, or other indicated
distance, is recorded on the boring log. The test pits were excavated on July 23,1997 to a depth of nine to
eleven feet.

The borings and test pits were logged by an engineering geologist from our firm. Soils were
classified according to the classification system described in Figure 3. A key to the boring and test pit log
symbols is presented in Figure 3, The logs of the borings are presented in Figures 4 and 5. The logs of the
test pits are presented in Figures 6 and 7. Observations of the ground water conditions were made as the
borings and test pits were advanced or excavated.

The U.S. Geological Survey (Booth, D.R., 1990, Map I-1745) has mapped this area as underlain by
native soils consisting of Younger Alluvium dep051ted by the Snoqualmie River. Younger Alluvium is
described as "moderately sorted deposits of cobble gravel and pebbly sand along rivers and streams.”

Qur borings encountered alluvial type soils (river deposits) to the full depth of the explorations (29
feet). These soils consist of stratified (layered) silt, silty sand, sand and gravel. Borings B-1 and B-2
encountered alluvial soils that suggest that the layering of the alluvial soils is laterally discontinuous below

Icicle Creek Engineers . 0164001/072897
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& depth of abour 5 feet. Borfng B-1 encountered 5 feet of loose silty fine sand at the surface underlain by
very loose silty fine sand and soft sandy silt to a depth of about 20 feet, The roils graded to a medium deuse
gravel from 20 feet to the completion depth of Boring B-1 at 29 feet, Boring B-2 enconntered 5 feet of soft
sandy silt and loose fine sand with silt underlain by medium dense gravel with variable amounts of silt and

- sand 1o the completion depth of the boring at 29 feet, ‘_%/V @M}

of 9 to 11 feet) across the property. The test pit explorations encountered relatively uniform sorficial soit
conditlons across the property consisting of about 5 feet of soft sandy silt and loose silty sand. The soil i in
the test pits typically graded to medinm dense at a depth of about five feet. -

Ground water was generally observed at an approximate depth of 6 10 9.5 fest balow tbe ground
surface in the boring and test pit explorations, We expect that during the late winter and early spring thatr -~
the ground water table may be five to seven feet below the ground surface.

The test pit explorations were completed to evaluate the uniformity of the surficial soils (to a depth /”?

SEISMICITY

The Puget Sound region is a selbmmally active area and has experienced thousands of earthquakes.
The largest earthquake recorded in the Puget Sound region was the 7.1-magnitude earthquake northeast of
Olympia in 1949. The second largest recorded earthquake was a 6.5-magnitude earthquake south of Seattle
in 1965. On the basis of past earthquake activity, the UBC (International Conference of Building Officials,
1991 has assigned the Puget Sound region & Zone 3 rating for seismic activity ou a scale of 1 (lowest) to
4 (highest).

The project site is classified as a Soil Profile Type 83, as indicated by the 1991 UBC.

- ' CONCLUSIONS AND RECOMMENDATIONS

GENERAL

The property Is underlain by alluvial soils that contain layers in a loose condition and are moderately
susceptible to liquefaction under earthquake conditions. However, these layers with a moderate risk of
liquefaction are relatively thin and are discontinuous based on the results of our explorations. The lateral
gdiscontinuity of the liquefiable layers further reduces the risk that ground settlements could occur during an
earthquake. :

In our opinion, the interlayering of soft and loose soils with the medium dense gravel deposits pose
a greater risk of differential settlement caused by the new building loads rather than liquefaction induced
settlements. Designing foundations to accommodate for the differential settlement, such as use of a low soil
bearing pressure or 2 mat foundation, should also reduce the risk of appreciable damage to these structures
during an carthquake, in our opinien,

/’

LIQUEFACTION POTENTIAL AND MITIGATION -
Because the property soils are susceptible to liguefaction does not necessarily mesn that liquefaction ‘
will occur during an earthquake. Liquefaction requites a set of conditions including specific ground motion,
duration and other dynamic conditions that triggers the loss of soil shear strength. It is our opinion that the
soils that underlie that property have a moderate potential for liquefaction bescause of grain size >
characteristics and lateral discontinuity of the soil laycring, This means that the specific sct of conditiots
that will trigger liquefaction are limited as compared to a site with a high liquefaction potential.
Liquefaction typically results in loss of soil strength and bearing capacity and may result in
settlement of the ground surface or building footings. The amount of settlement resulting from liquefaction
will depend on the effectiveness of the surficial layer to act as a floating diaphragm above the liquefied soils,
This is diffioult to evaluate; however, we believe that the 6 to 9.5 foot thick, nonsaturated silty tayer that

[eicle Creek Engimears . 0164001/072887
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mantles the property represents a favorable condition and will reduce the potential for liquefaction induced
settlement. In addition, the loose soil layers consist of silty fine sand that is well-graded (i.e., a wide range
of particle sizes). The well-graded condition of the loose soils reduces liquefaction potential. Case history
studies support that most liquefaction failures involve uniformly graded soils (i.e., grains are same size).

During an earthquake, lateral spreading of liquefied soils may occur. Lateral spreading can cause
significant ground settlement, even without the weight of a structure. However, lateral spreading requires
that the liquefied zone of soil is laterally continuous and intersect an area, such as a lake or river bottom, for
the soils to flow to. As previously discussed, the soils that underlie the property appear to be laterally
discontimuous. Therefore, lateral spreading is not likely to occur, in our opinion.

For a low risk level of settlement damage to the houses from an earthquake, we recommend that the
houses be supported on conventional spread footings using a reduced soil bearing pressure as discussed later
in this report. The footings should be structurally tied together to provide rigidity to the foundation system

“to accommodate differential settlement.

Alternatively, the houses could be supported on a mat foundation. A mat foundation consists of a
structural slab with thickened edges that uniformly distributes the load of the structure to the underlying soil.

Based on our experience in building construction in the Snoqualmie River valley, we understand that
most of the buildings, including the fire station (built in 1992), police station (remodeled in 1996) and
elementary school in the town of Carnation are supported on spread footings and consequently, would be
exposed to the same liquefaction risk as the subject property provided the subsurface conditions are similar,
which we believe to be the case.

GEOTECHNICAL EVALUATION
Site Preparation

The surficial soil at the project site consists of moisture-sensitive silty soil that will be difficult for
equipment operation during wet weather. This soil will also be difficult to compact if allowed to become
wet. We recommend that site preparation and earthwork be accomplished during dry weather if possible,

We recommend that all vegetation be cleared and the sod stripped from all building areas. The depth
of stripping can be expected to average about 3 inches. The sod should also be stripped from all pavement
areas where the thickness of fill above existing grade will be less than 18 inches. Where fill thicknesses in
pavement areas will be 18 inches or more, the sod layer may be left in place. In these areas, vegétatio‘n
should be cut as short as possible and the clippings removed prior to fill placement.

We recommend that all building, slab and pavement subgrade areas be thoroughly proofrolled with
heavily loaded rubber-tired construction equipment if site preparation is done during extended dry weather
conditions, Any areas which rut or weave during proofrolling should be excavated and replaced with
compacted structural fill. If sitc preparation is done during wet weather, it will be preferable not to proofroll
the exposed surface, as this activity could damage the subgrade. In wet weather, construction traffic should
be kept off the exposed subgrade soil. We recommend that all sod and soil stripped from the site either be
wasted off site or used for landscaping. :

Earthwork . .

We recommend that structural fill for building pads, for subbase for pavements, for repair of soft
subgrade conditions and for placement below and around foundations, consist of pit run sand and gravel.
If the structural fill is placed during wet weather, we recommend that the material consist of well-graded,
free-draining sand and gravel free of organic matter or debris. The maximum particle size should be
4 inches. The material should contain less than 5 percent fines (soil passing the U.S. No. 200 sieve) by
weight relative to the portion finer than the 3/4-inch sieve. If earthwork is done during generally dry weather

Icicle Cresck Engineérs ‘ 0164001/072897




®

" Ron Baut

JUL—-29—9F TUE 12:=7 FM IMFPACT DESIGH IHC. 1 2Z@gs 22T ATSIS1

Y

Batt Constraction, Inc. _ ’Y D . 4 < é\{“é)’ ())

Tuly 28, 1597
Page 3

conditions, the fines content may be increased slightly, Up to about 10 percent fines is usually acceptable
for dry weather earthwaork, providing the fines are well mixed throughout the soil and are not present as
lumps or balls.

Structural fill should be placed in horizontal lifts which are 10 inches or less in loose thickness. [t
may be desirable to place a geotextile beneath the fill to reduce the possibility of fill distutbance due to
pumping, particularly if filling is done during wet weather. This should be a field decision, We recommend
that the fnitial lift be uniformly compacted to at Jeast 92 percent and each successive lift fo 95 percent of the
maximum dry density (MDD) determined in accordance with the ASTM D-1557 test method.

Shallow Foundation Suppert

Spread footings: Conventional shallow spread footing design is appropriate for support of
residential and other lightly loaded buildings. For uniform support of the new house, we recommend that
footings be supported on a pad of compacted structural fill. We recommend overexcavating to a depth of
at least 2 teet or 1o firm bearing material in footing ateas and replacement with compacted structural fill,
For footings supported on structural fill, the zane of structural fill should extend laterally out from the
footing edges a distance at least equal to the thickness of the structural fill. Structural fill placed baneath
footings should be compacted 1o at least 95 percent of the MDD. :

The depth of embedment below the lowest adjacent finished grade for all exterior and interior
footings should be at least 18 inches and 12 inches, respectively. We recommend a footing width of at least
16 inches for continuous wall footings and 18 inches for isolated column footings. For footings designed
and constructed according fo the above criteria, we recommend an allowable bearing pressure of 1,000
pounds per squate foot, This valte applies to the total of all dead plus long-term live loads, exclusive of the
weight of the footing and any overlying backfill. This valus may be increased by one-third when considering
wind or seismic {oads, '

We recommend that the footings be structurally connested across the building footprint to provide
rigidity to the foundation system. This could be accomplished by substituting interior strip footings for
individual column footings. :

We estimate that postconsiruction seftfements for interior column and perimeter wall footings will
range from about ¥ to | inch, depending on the fotal load, thickness of structural fill bejow the footing, and
subsurface soil ¢conditions. - We expect that differential settlements along wall footirtgs will be less than
Y% inch in 30 feet, Foundation seftlements are expected to be substantially complete within a few weeks after
application of structural loads. ‘

Mat Foundation: A structural mat, or raft foundation may be used to support the houses 1o reduce
the potential for damage caused by differential settlement. The weight of the smucture should be distributed
gvenly across the foundation slab. The raft foundation should be supported on a minimum of 12 inches of -
compacted structural fill. A vapor barrier is not required beneath the mat if the structural fill consists of
clean free-draining sand and gravel; however, we recommend that it be provided as an added protection
against upward migration of moisture into the slab, '

We estimate that settlement of the mat foundation will be 1 to 2 inches. Differential settlement of

Yo inch in 25 feet may occur. We expect that settlements will be complete within a faw weeks after
apptication of struotural loads.

Slah-on-Grade :

We recommend that at least 4 inches of clean sand and grave! or crushed rock containing less than
? percent fines be piaced.beneath on-grade floor slabs to provide uniform support and a capillary break. An
impermeable vapor barrier should be placed between the slab and the free-draining sand and gravel.

leiele Creck Baglneers ' 0164001/072897
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Utility Connections _

If & mat foundation is used, we recommend that utilities ingtailed under the mat foundation should
be connscted directly to the foundation. Flexible or telescoping couplings should be used to connect the
utilities along the edges of the mat foundation,

Permanent Drainage

We recommend that pavement surfaces be sloped away from building areas to direct drainage away
from foundations and floor slabs. We recommend that all roof drains be connected to tightline disposal
systams leading off elte,

USE OF THIS REPORT

We have prepared this report for use by Batt Construction, Inc. in design of a portion of this project.
If there are changes in the loads, grades, location, configutarioft or type of construdtion for the facilities, the
conclusions and recommendations presented may not be applicable. If design changes are made, we should
be retained 1o review our conclusions and recommendations relative to the new conditions. When the design
has been finalized, we recommend that we teview the final design and specifications to ses that our
recommendations have been interpreted and implemented as infended, ,

The data and report should be provided to prospective contractors for their bidding or estimating
purposes, but our report, conclusions and interpretations should not be construed as a watranty of the
subsurface conditions. Our scope daes not include services related to construction safety precautions and
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.

There are possible variations in subsurtace conditions between the explorations and also with tima,
A contingency for unanticipated conditions should be included in the budget and schedule. Construction

. monitoring and testing is important to confirm that the conditions encountered are consistent with those

indicated by the explorations and to evaluate whether or not earthwork and foundation installation activities
comply with the intent of contract plans and specifications, For consistency in the interpretation of
subsurface conditions and the application of design recommendations, we should be retained to provide

~ construction monitoring and consultation services during earthwork and foundation installation activities,

Within the limitations of scope, schedule and budget, our services have been accomplished in
accordance with generally accepted practices in this area at the time the repost was prepared. No warrantics
or other conditions, express or implied, should be understood.
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We trust this information meets

your present needs, If you have any questions ot if we can be of
further assistance to you, please call, i

Yours very truly,
Icicle Cteek Engineers, Inc.

)TN .
K RE ...
. o o

Brian R. Beaman, P.E., P.G,
Principal Engineer/Geologist
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1o Unified Seil Classification System
' Soll Classification and . . . .
MAJOR DIVISIONS Generalized Group Soil Particle Size Definitions
' Description Component | 8izc Renge
Coarse- GRAVEL | orpan GRAVEL GW ! Well-graded gravels Bouders Gregier than 12 inch
Grained | yiorothanso | GP * Poarly-graded gravels Cobbles 3 inoh to 12 inch
Solls . ofcoase fraotion | opsurr wrr | GM Gravel and silt mixtores Gravel 3 inch 1o No, d {4.78 ratn)
t2fained oa the PINES T o vel and clav mixtres Coarse 3 inch 1o 3/4 inch h
- N0, 200 sigge GC | Graveland cay mix Fine | 3inchtoNo.4 (476 o)
N -graded sand
SAND CLEANSAND W Well-grade Sand No, 3 3;,473 ) to No. 200
2no, Sp | Pootly-graded sand (0.074mua)
More than 50% Coarse | No. 4 {478 mm) 1o Ne. 10
iviorc than 50% | of conrse frt;ctiun SAND WITH | SM | Send and silt mixtures . (2.0 1mm)
retained on the passts the ; Medium | No, [0 {2.0 mm) to No. 40
200, siove No. 200 sieve FINES ; SC | Sand and clay mixnutes * (. é et )
Fipe» "ML | Low-plasticiy silts Fine No. 40 (0.42 mn) 1o No. 200
) L | Low-plasticity clays .
Soils AR . Sittand Clay | Less than No, 200 (0,074 mum)
Lignid Lintit ORGANIC or | Low plasicily orginie silts
less than 50 and orgenie clays
SILY MK | High-plasticity silts
ST AND CLAYL 1 opaante - -
More than $0% . CH ; High-plastisity olaya
| passipgthe t  LiquidLimit - T High-plasticity arganio sills
N‘:J. 200 giave greater than 50 ORGANIC CH | angd organic clays
i Highly Orgisnic Soils|  Primarily orgonts matter with organio ador | P { Pest

o Soil Moisture Modifiers

Nates. 1) Soil clasrificaiion based on vinal clarrification of voll In geserad pecordance with ASTM m.iexapo

29 Soil cleestiieation using tabormsory 1e4w i1 based on ASTM D243790
3) Dtdeription ol s0il demity or corsisténcy 1 bused on interpretation of biow count dats and/or (est dals. Soil Moisture | Description
Dry 1 Absence of moistyre
Moist Damp, but rio visible water
) Wet Visible watae
Key to Boring Log S8ymbols
Sampling Method Borfng Log Description
Symbol ;
— Laboratory Tests
{ 34 l [ Location of relatively undisturbed samiple ' T Deserioti
Blows required to drive 22.4 : est escription
inch 1.0, split-burrel samplee i
) 12-Inches or othet indicated i Location of disturbed sample .
distances uging a 300-pound 12 P Denstty DN
hemmer fulling 30 inchaa. Grain Sizc as
21 D Locatlon of sample attempt with ao recovery _ Percent Fines 23
. Alterberg Limits AL
Blaws reguired so drive a 1.3+ | Loestion of samplo obtained in gencral Rydromester Analysis HA
inch LD. split barrel simpler 14 u accordatice with Standard Penctration Test Y ' y
{SPT - Standard Penetration (ASTM D-1586) test procedures. i Consolidation CN
Testy 12-inches or other .
Indicated distances using o Location of SPT sampling ot ¥iith 0 Compactioly CpP
140-povnd hummer fall] m e i
“ }n%?m. ng 30 FEODYYY, Permeability PM
= i Usnconfingd Unconsolidated: TuU
Pushed Sampler P m Sampler pushed With the weigmot‘m? Confined Unconsoljdated (%9}
| hammer or against weight of the driliing rg Confined Consalidated oe
: ' | Chemical Analysis CA
Grab Samply I g o Ssmple obtained from deill cottings. . R
|

Ycicle Creek Engineers | Legend for Boring Logs - Figure 3
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Test pit comploted at 9.0 feet on G7423/97

Savers caving of test pit sidews]l from 3.0 to 8.0 fast

No free ground waier ohserved

Probud 1.0 ta 2.0 feet with 1/2-inch digteter stesl probe rod st 2.0 fest
Dtsmrhed solf sampis obtained at 2,6 feet

" &

.0 Dépth Soil Group Test Pit Description (3)
{feer) (1) Symbol (2) . _— -
Fospitit TRALT ik o Bk )
0.0-0.3 Sud und topioii
0.3+2.0 ML Brown sandy SILT (501 molst)
2.0-35 M Brown silty fine SAND (loose, moist) ..
3.3-70 sp Brown fine to mediom SAND {foose 10 medipm dense, moist)
Grades 1o fint 10 medium SAND with gravet at 5.5 fest
7.0-50 GP-GW Brown fine to eoarse GRAVEL with sand and # rrace of silt
{medinm dense, moist to wet)
Testpit completed at 9.0 teet on 07/23757
Maodatate caving of test pit sidewall from 4.0 10 9.0 feet
Ground water seepage observed of £.5 feet
Probed 1.5 feet wnb }/‘7 inch diamctcr stccl probe rod at2 1] feet
Tt 5 -A,,, i ,., AT o T 1
et To 1 v (e .,
0.0-03 Sod and topsoil
83-1.5 ML Brown saudy SILT (soft, moist)
1.3-36 SP-8M Brown fina SAND with ${it (Jooss, moist)
3.0-73 gp Brown fing to medium SAND with oocsiona] gravel (Ioosc to medium dense, moist)
7.5-50 GPAGW Trown fine 16 coarse GRAVEL with sand and @ traca of sift (medium dense, moist i

AEC I s ) .,,x,-..u.'!'m. " k
LS heT e Lo

e s m
0.0-03 - Sod and topsoil
03-1.5 ML Brown SILT with fine sang {soff, moist)
1.5-50 $M Brows sty fine SAND with occasionat layers of siit (laose, moist)
3.0-3.0 SMAML Gray and dbrowa mottled layored silty fine SAND and sendy SILT
{loose/aott, wer) 4
“Tzst pit contpleted ot 6.0 fost on 07/23/97 {
Ground water seepage ohserved 8t 8.5 feet
Probed 2.0 foet with 1/2-inch diameter sleel probe rod at 2.0 feet
Dismrbed soil sa.m I: obtamcd at 8.0 feet
Test P TP~ & R TR R T R R R
00403 Sad amf topsoil
03-10 ML Brown SILT with fire sand (sof, moist)
1.0.2.0 M Brown silty fing SAND (Joose, niolst)
20 - 10 SMML Gray, brown and ortnge moithed layered silty fine SAND and sandy SILT with
oceasional organte material and layers of fine to medium sand
{loase/soft, molst o wet)
Test pit completed st 10.0 feet on 07/23/97
Slight caving of test pit sldewall frotn 3.0 to 6.0 feet
Ground walter seepage observed af 6.5 feet
Probed 2.0 10 3.0 fict with 1/2-Inch diameter steef probe rod a1 2.0 faet
Disturbed soif samplés obtalned at 1.5 and 7.0 feet
Sco Notes on figmes 7. i

Icicle Creek Engineers

Test Pit Logs ~ Figure 6
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0.0-03
0.3-1.0
1.0-2.0

2.0-95

9,5-11.0

Soil Group

ML
SP-SM
ML/SM/SP-SM

ML

Test Pit Description (3)

Sod and topsoil
Brown SILT with fine sand (soft, moist)
Brown fine SAND with silt {loose, moist)
Gray, brown and orange mottled layered sandy SILT, silty fine SAND and fine

to medium SAND with silt, occasional organic material (soft/loose, moist to wet)
Blue-gray SILT with fine sand (soft, wet)

Test pit completed at 11.0 feet on 07/23/97

No ground water sespage observed

Probed 1.5 to 2.5 feet with 1/2-inch diameter steel probe rod at 2.0 feet
Disturbed soil sample obtained at 10,0 feet

Icicle Creek Engineers

1640014p.wh2/072497

Test Pit Logs - Figure 7
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Boring B-1
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= o2
o 4
g Approximate Ground Surfacs Elevation: 66 feet : Py 1 Poge 1 of
‘ - anetratio I
" Sl Profiie Sample Data (Blowsfoot - &) > | Piezometer
& - ~ [o5l_20 40 §0 5| nstalsion-
e . z 2.9 2 | a= Motstare Gontent EZ1 Ground Water
5 Description . & 2 §§ E % gg (Percent - ) %3 Data
g 68|58 |86 183] 20 40 s g0 |5
£ O 1 Brown sity fine SAND (loose, maist) No( gﬁmeter_:_
:‘ —_—
% g
5! Bentonite E‘j
g : Bockfil L
\3 - 2 - E\:; -
3 ]T SoluBsntonits [ =~
| Backfill
5
b 4 e -
| ) Ground water E53
> ) ancauntared |
Brown and gray sitty fine SAND and sandy SILT ! 2L 8 font af tha =3
{vory loose and soft, wet) : : time of drililng =i
= =
7
H
=8
3 0
T 1
Q 1
Q '
0
e ,
S
5 -1 '
g
g
& iz
i
b~ 13
. ;
- 14
- 13
- 16 l
!
17
§ I~
5 s
% , gradss to brown and medium stiff 8 i
= "‘"I
&
8 ?
T3 20 freeeer vt s !
Mgum 3 fot explinitiod of symbold
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HRE: D7/24:37

Logpad by: KSK

Projeci Name! Batt Constricion

ICE Project Na. 0164001

1 2Bs 227 ATS1

TJULS29-9F TUE 12:44 PM IMPACT DESIGN IMC.
+ -

Boring B-1

Page2 or2

Depth in Fest

Soll Profile

Sampte Data

Desaription

Group
Symboi

Blaw
Count

1 Sample
Localion

Panatration Resislence
(Blowsfoot- e}

20 40 60 80

Molsturs Content
(Percent - )

40 60 80

20

= Rigzomstar
£ 1 instsllation -
21 Ground Watar
ﬁ;@ Data

i
[
S

~30
- 31
e 32
- 33
b 34
e 13

e

|- 37

- 39

40

.....

Gp

60/3* Q

ettt

Brown fine 1o coarse GRAVEL (medium denss, wet)

.......

—~ 38

Boring completad at 29 feat on 07/23/97
Ground water observed al § fest at the time of drilling

* Blow coUnts may not be representative because of the
presencs of gravel

:
A

J- SR R

SajRentonite 53]
Baeck 0

filk

S%e Thur § (oc exphemation of symbels
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Boring Log Figure 4
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BRB: 07/24/97

Logged by: KSK

Project Name: Batt Construction

ICE Project No. 0164-001

JuT-30-97 09:18A Icicle Creek Engineers

. 206 557-4369 P.0O3
Boring B-2
Approximate Ground Surface Elevation: 66 feet Page 1 of 2
- ‘ il Profile Sample Data Penetration Resistance
3 S0 P (Blows/foot - @) > Piezometer
P o5 30 40 60 &0 |2 (i;nstallgt‘lizn -
= ot €| 2% Moisture Content. 55 round Water
f% Description 23 £ § (Percent - W) 1'% Kl Data
a O | o 0 60 =
0 . — =
Brown sandy SILT with occasional roots {soft, maist) N"i‘f’x“ge& __{
» - ]
Bentonite |
Backfill L~
p— 2 —
L3 Soll/Bentonite =5 =
............................ Backﬁ“
|4 | Brown fine SAND with silt {loose, moist) 5
. _
Brown silty fine to coarse GRAVEL with sand
(dense, wet)
=3 _1
7 -
- 8 -,
Ground water
56* L4 encountered
9 at 9.5 feet at _{
T the time of
driling =
- 10
- 11
Brown fine GRAVEL with sand and thin layers of silt
(medium dense, wet)
r—— 12
13
29 L
- 14
b 15
|- 16 - :
Mottled brown and gray silty fine to medium SAND
with gravel and a trace of organic matter
r 17 {medium dense, wet)
[— 18
45* ®
- 19
20 = -
See Figore 3 for explanation of symbals

Icicle Creek Engineers

Boring Log Figure 5
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J,l'.él:l—30~,97 09:18A Icicle Creek Engineers

206 557-4369

BRB: 07/24/97

Logged by: KSK

Project Name: Batt Construction

ICE Project No. 0164001

Boring completed at 29 feet on 07/23/97
Ground water observed at 9.5 feet at the time of drilling

* Blow count may not be representative because of the
presence of grave]

P.0O4
) Boring B-2
Page 2 of 2
El Soil Profile Sample Data Pene(s&%m ggtsfsgnce - Piszomster
- o = 05 40 60 8 |2 | Instaliation -
= i = &5 € | as Moisture Content 5E£| Ground Water
-Fé_ Description fo| BE |23 |EE (Percent - m) 27 Data
a ©J | 0n B0 |0 40 60 80 |7F
- 20 cametaaan
Brown fine SAND grading to fine to coarse sand with
gravel (very dense, wet)
— 21
Soil/Bentonite
Backfill
Brown silty fine to coarse GRAVEL with sand 50/3*
(very dense, wet)
Brown fine to coarse SAND with a trace of gravel
{dense, wet)}
&1 >

See Figure 3 for explanation of symbols

Icicle Creek Engineers

Boring Log Figure 5




N 5281 . @) T

A

5250

RYTROIES .
oq4%E -

0T &7

. i N | 6992,

. amrey 0843

_______

et & 2

0
*
o

. ) = ‘
o ¢ : N s l
AN h — e T et
. P i 9% _ B 1 EAEE T . '
¥ wr
-J ol . ! &
f=—} y >
=< . 2, [
i " Ha), )
?:
.

CCT T
s

" .
/
. 4

. 1 (! TR b T
TS TP // \ v DNa"fh &1'




