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Mr. Murray Kahn
2291 NE 60th Street
Seattle, Washington 98115

Subject: Geotechnical Report
Patton Property
5201-5205 Rainier Avenue South
Seattle, Washington

Dear Mr. Kahn:

As requested, we have conducted a geotechnical engineering study for the subject site. The attached report
presents our findings and recommendations for the geotechnical aspects of project design and construction.

Soil conditions at the site generally consist of four to eight feet of fill overlying native very soft to very stiff silty
clay and clayey silt. In our opinion, the existing uncontrolled fill and very soft silty clay is compressible and will
not provide suitable support for spread footing foundations. Given the fill and very soft native soils depth, we
recommend supporting the building on piles or on ground conditions improved by the installation of Geopiers.

Detail recommendations regarding foundation support and other geotechnical design considerations are outlined
in the attached report.

We trust the information presented is sufficient for your current needs. If you have any questions or require
additional information, please call.

Sincerely yours,
TERRA ASSOCIATES, INC.
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Geotechmcal Report . L SR
" Patton Property = T

5201-5205 Rainier Avenue South R :
Seattle, Washington

1.0 ) PROJECT DESCRIPTION

The prOJect w111 con51st of redeveloplng the property with a four-story multi-use bu11d1ng QOur rev1ew of a 51te -
plan prov1ded to us, shows that the proposed building footprmt will cover an area of approxnnately 15,500 square

. feet The lower floor elevanon for the bu11d1ng will be at Elev. 118 to Elev. 120 feet. This lower—level will be”
_used prlmarlly for parkmg with: some retail and office along the northeast bu11d1ng perimeter. The upper bu11d1ng -

levels will be constructed for residential use. Gradmg to estabhsh the "desired floor elevation wﬂl requlre' ,
excavanon of about two to six feet below current grades in the central and southern portlons of the property o

' Speclfic burldmg de51gn mformatmn was not avallable at the time of this report However based on our .
" experience, we expect the building perimeter wall loads will: be approx1mately 410 8 klps per. foot, w1th interior
" isolated columns carrylng loads of 400 to 500 k1ps We: also expect that lower slab-on- grade ﬂoor w111 carry non- .

umform floor. loads of between 100 and 200 pounds per square foot (pst)

The recommendanons in the folIowmg sectlons of th1s report are based upon our understandmg of the desrgn
features If actual features vary or changes are made we should. review them in order to modify our

" recommendations, as requlred We should review final desrgn drawmgs and Speclﬁcatlons to venfy that our

recommendat1ons have been properly 1nterpreted and mcorporated 1nto prQ] ect des1gn

20 - SCOPE OFWORK

Our work was completed in accordance with our scope of work as outlmed in our proposal dated J anuary 30 ‘
2007.-On March 14; 2007, we dnlled 4 test borings at the site to a maximum depth of 565 feet below existing '
surface grades.’ Usmg this information, we performed analyses: to ‘develop geotechmcal recommendatlons for
‘pI'O_] ject design and constructlon Specrﬁcally, thls report addresses the followmg ‘

. 'Sorl and groundwater cond1t1ons
. ‘-‘Selsmlc ‘ o

o Site preparatlon and gradmg

o Excavatlons

. Foundatron de51gn cntena

" © "Floor slabs’ o
.o _Lateral earth pressures for wall de51gn

. Subsurface drainage

e TUtilities
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LIt should ‘be noted that recommendatlons outhned in thrs report. regardmg dramage are assocrated with soil

' strength, design earth pressures, erosion, and stabrhty Design and performance issues with respect to mo1sture as

it relates’ to the structuré environment (i.e.; ,.humidity, mildew, mold) is beyond Terra Assoc1ates purview. A
. burldlng envelope speclahst or contractor should be consulted to address these issues, as needed

30 ' SITE CONDITIONS ™ -

o 31 A Surface

A

The s1te isa trrangular shaped parcel Iocated between 35th Avenue South and Ra1n1er Avenue South in Seattle o
' Washmgton The. approxrrnate srte locatlon is shown on ‘attached Frgure l

Four srnall structures assoc1ated wrth an auto repair shop occupy the south and southwestem portion of the .
: property The remammg area of the site 1s paved with asphalt concrete pavernent Site grades slope‘to thenorth.
' w1th overall rehef on the order of 12 feet ‘ T s

- 3.2 .- Subsurface ‘

: The soils observed m the test: bormgs con51sted of approximately four to’ e1ght feet.of fill composed of soft srlty L
“clay to clayey silt with occasional organrcs Very soft to very stiff clayey silt-to. S1lt was found underlymg the _‘ \
‘surﬁcral fill to- the boring termination depths : -

.The Bormg Logs in' Appendix A present more detailed descrlptrons of the subsurface condrtrons encountered
The approx1mate bonng locatrons are shown on Flgure 2

'

33 Groundwater

g We. observed what appears to be perched groundwater at-depths of 10 feet. and 15 feet below current site grades at, |
C Borrngs B-1 and B-2 respectrvely Evidence ‘of groundwater was not observed in ‘Test Bormgs B 3 and B-4
, located in the southem srte ared. ' : e

g

3.4 Selsmlc Consrderatlons T TP [

l BaSed on’ soil condmons observed in the test borrngs and our knowledge of the-area geology,,per Chapter 16 of
. the 2003 International Building-Code (IBC) site class “D? should be used in structural de81gn ‘Based on this site.
class the followmg parameters should be used in computmg seismic forces in accordance w1th the 2003 IBC

Setsmw Desrgn Param eters (IB C 2003)

Spectral Response Acceleratlon(Short Period),Ss = - . [ 1.530" g
.Spectral Response Acceleration ( I - Second Period), S1 - . ' - ° | 0.525.

Page No. 2
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L . Seismic Design Parameters (IBC 2003) (continuéd)
Site Coefficient, Fa = - A : . - - .. | 1.000

1 Site Coefficient, Fv © * -~ o o R ‘ 1500 .
‘Fivé Percent Damped .2 second. perrod Sds ' ' ’ o 171020
Five Percent Damped 1.0- second penod Sdl s | 0.525
Soil Ltquefaclmn

quuefactron isa phenomenon where there is a reduction or complete loss, of sorl strength due to an increase in

pore. water pressure induced by vibrations from a seismic. event. Ltquefactton mainly . affects geologrcally recent’
deposits of fine- gramed sands that are below the groundwater table. Soils of thls nature denve their strength from '
‘1ntergranular friction. The generated water pressure Or pore pressure essentrally separates ‘the"soil grains, and
eliminates this intergranular frtc'non thus, eliminating thesoil’s strength Silts and clays that exhlbtt undramed '

L cohes1ve strength typtcally are not affected by the hquefactron phenomenon

. Given soil condmons observed at the test bormgs in our opmron the risk for hquefactlon occumng at this srte
“and its assomated affects on, structures is neghgrble :

40 . nrscussr_oN AND_RECOMMEN])A'I_‘IONS

41 General

Based on our study, in our opinion, there are no geotechmcal constraints that would preclude development as ~
proposed 'However;. with expected burldmg loads, the upper four- to €ight-foot’ thick layer of uncontrolled‘
.compréssible clayey srlt fill and the underlying soft to very soft clayey silt will consolidate and result in excessive
settlement of the burldmg if supported on conventronal spread footmg foundatlons Therefore, we: -recommend.
-supporting: the building on a pile foundatron Alternatively, conventronal spread footrng foundations could be
used wrth support derived on ground condltlons 1mproved with Geopiers. - .~ :

Consrdermg the relatively hght ﬂoor loadrng, proposed desrgn grades and existing site use, structural support of
‘the lower floor slab should not be requrred and the floor could -be constructed at grade followmg some
1mprovement in the soil subgrade o )

" The followmg sect1ons prov1de recommendatrons regardmg these 1ssues and- other geotechrncal desrgn
considerations. The recommenda’nons presented should be mcorporated 1nto the ﬁnal desrgn drawmgs and
constructron specrﬁcattons : ) '

4.2 Site'Prepai‘ati‘on

To prepare the srte for new development demohtron activities should mclude the ‘complete removal of exrstrng
building foundations and floor slabs.: Buried utilities: and- other subterranean structures ‘that will be abandoned
should be excavated and removed with the grade restored with structural ﬁll '

Page No. 3
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Followmg demolition, gradmg to estabhsh the desired butldlng elevanons can be mltlated Soﬂs below the -
existing pavement surface and buildings are 1nd1cated to con51st of soft dark brown to black silty clay/clayey silt: ’
g fill. The so1ls will be-easily disturbed by grading activities and will hkely yield and pump 31gn1ﬁcantly under

construction trafﬁc loading especially during the normal wet winter season. To prepare.a stable: subgrade su1table ‘
for support of the building floor slab, we recominend excavating and removmg the existing fill a minimum depth E
of 18 1nches below the floor slab subgrade elévation and restoring, the grade w1th clean granular structural fill

: lmeetlng the. requ1rements for: wet weather structural fill as descrtbed below. Placement of a geotextlle‘
) relnforcement fabric such as. eraﬁ SOOX or eqmvalent on the exposed subgrade before ﬁlllng to prevent fines ~ .
] contammatlon of the structural ﬁll and to enhance bearing stab111ty is-also recommended o

A representatlve of Terra Associates, Inc. should observe the subgrade preparatlon to- verlfy stable subgrade
suitable for support of the bulldmg floor slab is achieved. o '

- In our oplmon on-site ex1st1ng fill or the underlymg native soil will not be su1table for. use as structural ﬁll or
: lbackﬁll ‘We recommend that structural fill imported to the site consist of granular matenal meeting the followmg '
gradm g reqmrements ' ' . : N

U.S. Sieve Size .. "Percent Passing _
3inches . - ' - 1007
No. 4 . ' .75 maximum
No. 200 L. i ‘5 maximum*

*Based on the‘ :’5/4{—inch fraction.

S

" Prior to use, Terra Assoctates Inc should examlne and test all matertals proposed to be Imported to the site for
' use as structural fill. - .

o Structural fill shotild be placed in uniforin loose layers not exceedmg 12 inches and compacted to 2 minimim of -
95 percent of the soil’s maximum dry density, as determined by Amencan Soctety for Testmg and Materials
' (ASTM) Test Designation D-698 (Standard Proctor). The rn01sture contént of the. soil at the time of compactlon'. .
should be wrthm two percent of its optimum, as determined by this ASTM, standard In nonstructural areas or for
backfill in ut111ty trenches below a depth of 4 feet the degree of compactlon can be reduced to 90 percent. All )
. structural fill located within C1ty Tights- of-way should be placed and compacted in accordance Wlth Ctty of
Seattle spectﬁcattons ' - ' :

4.3 S -Excavations

"

The exmtmg ﬁll and underlymg native s01ls are categonzed as Type C. so1ls in accordance with Occupatiorial

T Safety and Health Admmlstranon (OSHA) regulatlons Accordmgly, side slopes on temporary - “éxcavations

greater - than 4 feet and less than 20 feet deep should be established ata mlmmum inclination .of 1.5: 1
(Horizontal: Vertlcal) - 4

Page No. 4
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‘The above"mfonnanonns provided solely for the beneﬁtz of the owner and other design consultants, and should not -
_.be construcd to 1mply that Terra Associates, Inc. assumes respons1b111ty for job site. safety Job s1te safety is the :
. ’sole responsrblllty of the proj ect contractor. - o ' ' : ‘ -

Soldier Ptle Shorm g

With existing grades in the, southwestem corner of the site and proposed bu11d1ng elevations, it appears there will

be 1nsufﬁc1ent ‘Toom to slope excavatmns as required without encroachmg onto the adJacent south property and
-western street ‘right- of—way If excavation easements cannot be obtamed temporary shormg would appear'
lneccssary Conven’nonal s01d1er piles and timber lagging can be used for this purpose. “We recommend that the "
~ soldier piles have a maximum center-to-center spacing of eight feet. Soil parameters for design of the temporary.
_shonng are presented on Figure 3. To account for archmg effects lateral loads on the laggmg can be reduced by
'-50 percent Unshored excavation helghts should not exceed four- feet No part of the excavatlon should remain
.unsupported for over 24 hours ' ' SRR :

A momtormg program should be implemented to vcrlfy the performance of the shoring system and the effects on
adjacerit propertles The first step in the monitoring program should consist of documentlng the condition of the
A cx1st1ng adJ acent propertles and pavements This documentatron should mclude a p1ctor1a1 record '

Shormg system monitoring should be performed twice a week durmg excavatlons thcn onice a weck after. the :
cxcavatlons are complete. A registered land surveyor should.be retamed to obtain the baselme data and conduct
the readings." The momtormg should include surveymg the vertlcal and honzontal alignment ‘of the top- of every
'other soldier p11c The momtonng data should be reviewed wcekly by the shoring des1gner and- geotechmcal'.. o
engmeer : C :

- .44 Foundations

~ As discussed earlier, the upper existing fills and underlying native silty clay are compressible and in our Opinion :
. will not be. sultable for support of conventional spread footing foundatlons for the. cxpected burldmg loads.
Therefore we recommend supportmg the structuré on a pile foundation: Consrdenng the area development to .
avoid potentral 1mpacts to adjacent properties and noise disturbance assomated w1th drlven piles, we recommend

the p11es be constructed using augercast techmques '

‘5‘441 Augf.’rcastPtles ) ) - S c . .

We recommend augercast piles penetrate-a mlmmum depth of five feet mto the stlff to very stiff native clayey sﬂt
to_silt stratum. The piles will derive thelr capa(:lty through a. combination of - shaft adhesion/friction and end
bearmg Based on test boring data, with the. requtred penetratlon into the stiffer native soils maximum pile tip’
elevatlons equlvalent to 40 feet below current site elevations should be planned b

Page No. 5



Aprll 12, 2007
PrOJect No. T- 5982-2

Wlth augercast piles advanced to. bearmg, as recommended allowable axial and lateral p11e capacmes for varymg

" pile diameters are as follows .

Maxrmum Plle Capac1t1es "

Allowable Axial - Allowable Uplift -
Capacity (tons) Capacity (tons)
Pile Diameter Pile Diameter -
16 inches | 18 inches | 16.inches | 18 inches . S
0 35, 40 | 25 - 30 ’ e e

Full ‘axial capacity can be used provided the pllCS are spaced at a minimum of three plle diameters.  Closer
‘'spacing in pile groups will require a reduction in the single-pile capacity. This reduct10n will depend on the
number of piles i in-the pile group and the spacing used. The estimated pile settlement is one- fourth of an inch or.
less. Elastlc shortemng of the pile is not included in this value. -

" Lateral Pile Capacity

Lateral plle capacrty analyses were performed for a single-pile foundation usmg the computer program GEOPRO
4.0- Laterally Loaded Pile. The program uses the soil subgrade modulus to caléulate the soil reactions under the
lateral loads.. Other parameters used in the calculatlons moluded plle length,. drameter elashc modulus and

moment of 1nertra R '

The followmg tab]e provrdes the lateral’ plle capac1t1es for dlfferent plle head deﬂectlons assummg a free headl
; cond1t10n . : C S . - :

.»' .

Lateral Pile Capacntles
lee Head Deflection | Lateral Plle.Load
" (inches) . . Capacity
. - * (kips)*
b : R o . Pile Diameter
' ’ . 16 inches |. 18 inches -
0.25 9 12
0.5 , 18 24
0.75 27 36
1.0 36 - : 48

In addition to the lateral pile capacmes ]ateral res1stance will.also be prov1ded by earth pressure actmg adj acent to.
. the pile caps and grade beams. We recommend calculating the passive resistance using a pressure imposed by an -

equivalent fluid weight of 300 pcf This value assumes the pile | cap or grade beam will be backfilled wrth,
structural fill, . . ’

Constmctwn Conszderatzons

Augercast plles are formed by the pressure injection of grout through a hollow-stem auger that is slowly retracted
from the ground’ after advancement to the recommended tip elevation. . The _grout pressure used will compress the
soils ‘within the immediate vicinity of the plle Th1s will increase, to some extent, the pile diameter and the
amount of grout requlred to construct the pile. For planmng purposes, we suggest con51denng a 50 percent
: morease in the amount of grout necessary to form the prle S
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A hrgher-than-normal rellance on quahty workmansh1p is required for successful installation of augercast p11es It

s extremely important that the grout pressure be consistent and uniform during the installation, and that retractron '
.of the auger occurs at a slow uniform pace beneath a sufficient head of grout in the pile. column, The contractor °

should have adequate means for verifying grout pressure and estimating the volume of grout used in constructlon
of the plles '

-Because of the compressron effects and the possrble influence on adjacent pile construcnon, the mstallatmn

sequence should be based on a minimum pile spacing of five prle diameters. Oncé the grout column has aclueved

'lts initia] 24-hour set pile constructlon between these spaclngs can be completed

4.4.2 | Gebpiers

Con31der1ng the soil cond1t10ns and the moderate building loads expected we belleve that Geoplers could be an -

'~acceptable alternatrve to augercast plle fouridations. Geopiers consist: of aggregate columns that are densely .
- “compacted in prednlled holes, and are advanced through the unsuitable fill, into competent underlying ‘native soil.

The: procedure improves the foundation subgrade by effectively . prestressmg the . soﬂ both vertically and
horizontally.” After 1mprovement in' the ground condmons, building support can be provided using conventlonalf

spread footlng foundauons ‘Based on our expenence, after installation of the Geoprers allowable- bearmg

capacity in the range of 4,000 to 5,000 pounds per square foot (pst) is avallable for d1mens1omng of conventronal

spread foonngs ’

‘The geopler system is patented and excluswe nghts for de51gn1ng and bu11dmg Geoprers are held by GEOPIER l

Foundatron Company : . ' )

45 . Slab-on-Grade Floors'

' As discussed earller, in our opinion, the lower parkmg and retail floor slab can be constructed at grade followmg
subgrade 1mprovement as’ recommended in Section 4.2 “Site’ Preparatlon In the northern portlon of the site

where site grades will- be raised shghtly, the weight of the added fill will cause some compression of the .

underlymg fill and soft native soil. To rn1t1gate potent1a1 impact to the finished floor slab constructlon should be
‘ Vdelayed to allow. thrs settlement to take place: We estimate the time requrred for primary compression of the layer -
. due to the fill weight will be about three weeks. Estimated potential floor slab settlement due to the weight of the "

slab: and normal floor loadmg, following this pre- Ioadmg time period, is in the range of one-half to three-fourths
inch. If settlement of this magmtude cannot be tolerated the floor slabs should be structurally supported

Immedlately below the floor slab we' recommend placmg a four—mch thlck caplllary break layer. composed of \

. clean coarse sand or fine gravel that. has less than three percent passmg the No. 200 sieve. This material will

reduce the potential for upward cap1llary movement of water through the underlymg soil and subsequent wettmg

~ of'the floor slab

Page No. 7



47 Drain'a'gé |

'Sub's'mface‘ S : PR . e

o o April 12,2007 -
C o e "_lProject-No'.T-5982-2 =

‘ The capillary break layer w111 net prevent m01sture intrusion through the slab caused by water vapor transmlssron

Where moisture by vapor transmlss1on is undesrrable such as covered ﬂoor areas, a common practrce is to placea

* durable plastrc membrane on the caplllary break Jayer and then cover the membrane with a layer of clean sand or
. fine gravel to ‘protect it from' damage during construction, and aid'in umform curing, of the concrete slab. Tt

should be noted that if the sand or gravel layer overlymg the: membrane is saturated pnor to pourmg the s]ab it
will be 1neffect1ve in ass1st1ng uniform curing of the slab, and can actually serve as a water supply for moisture
seepmg through the slab -and- affectmg ﬂoor coverings. Therefore, in our*opinion, coverlng the membrané. with a
layer of sand or gravel should be av01ded if floor slab construction occurs dunng the wet wmter months and the

_ layer cannot be effectively drained. We recommend floor desrgners and contractors refer to the 2003 Amencan LT ‘

Concrete Instrtute (ACD Manual'of Concrete Practrce Part 2, 302: 1R—96 for further mformatron regardmg vapor
barner 1nstallat10n below slab on—grade ﬂoors - ,

4. 6 Lower-Level Burldmg Walls

The magmtude of earth pressure development on- lower—level burldlng walls will partly depend on the quahty of ...
-the wall backﬁll We recommend placmg and compacting: -wall backﬁll as structural fill.. . Below. rmproved areas -
N 'such as pavements or ﬂoor slabs, the backfill should be compacted toa mlnlmum of 95 percent of its max1mum-l, '
4 ‘.dry unit weight, as- deterrmned by ASTM. Test Desrgnatlon D-698 (Standard Proctor) In ummproved areas, the °
relative® compactron can be reduced to 90 percent. To guard against. hydrostatrc pressure development wall L
. dramage must also be mstalled A typrcal recommended wall dramage detall is showu on Flgure 4.

[

‘ - With. wall backﬁll placed and compacted as recommended and dramage properly installed,” we recommendl

designing restrained lower-level building walls for an earth pressure equivalent to a fluid Welghmg 40 pcf. ‘For -

_evaluatron of the ‘wall performance under seismic loadmg, an additional unrform lateral pressure equrva]ent to 8H
psf, where H is the: ‘height of the below-gradé portion: of the wall, can be used. These values assume a horizontal

' ) backfill condltlon and that no other surcharge loadmg, such as trafﬁc slopmg embankments or ad_]acent'
;bulldmgs will act on the wall If these loads are present they must be’ 1ncluded in the wall desrgn

g

Surface gradrents should be created to dl]‘CGt runoff away from the<bu11d1ng and should drain’ towards surtable
_ drscharge facilities. “With the exception of paved -areas adJacent to- the structure we recommend provrdmg a

_gradient of at Jeast three percent for a minimum dlstance of ten feet from the burldrng penmeters In paved areas
" adjacent to the building, a minimum gradient of one percent should be provrded unless prowsrons are mcluded_

for collectron and dlsposal of surface water adjacent to the structure

We recommend installing a contmuous subsurface dram along the outs1de lower edge of the perrmeter bulldmg
foundatrons The foundation drams and roof downspouts should be trghthned separately to an approved drscharge

" facility. Subsurface drains must be la1d wrth a gradient sufﬁment to promote posrtlve flow to. a controlled pomt of .
: approved drscharge ' . . :
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4;_8 Utllxtles

'

‘Where utlhty lmes are to be- excavated and 1nstalled in the paved areas, we recommend placing all beddmg and

backfill -in accordance wrth American Public Works Assocratlon (APWA) and all apphcable local and state

‘specifications. | As 2 'minimum, backdill- placement and compactlon should be in accordance with the -

recommendatrons given in Sectlon 4 2 of th1$ report.

~

50  ADDITIONAL SERVICES .

]

-Terra ASsoclates Tnc. should review the final design and specifications in order to verify that eafthwork and.

foundation recomrnendatlons have been properly interpreted -and -incorporated into ' project design and
construction.- We should also provide geotechmcal services during construction in, order to observe complrance

" with the: -design concepts, spemﬁcatrons, and recommendatlons Th1s w111 allow for desrgn changes if subsurface
: f,condltlons differ from those antlcrpated prior to the start of " constructlon ' '

60 LIM[TATIONs |

We: prepared this report n accordance w1th generally accepted geotechmcal engmeermg practrces ThlS report is.
‘the property of Terra’ Associates, Inc. and is intended for specific apphcatron to the Patton Property prOJect 1n

Seattle Washington.  This’ report is for the excluswe use of Mr Murray Kahn and his authonzed representatlves

= No other warranty expressed or nnplled 1s made.’

. The, analyses and recommendatmns presented in this report are based upon data. obtamed from the test bormgs
- excavated on sne Vanatrons in soil conditions can occur, the nature ‘and extent of ‘which ‘may not become:
;"eVJdent until constructlon If varlatlons appear ev1dent Terra Assoclates Inc. should be requested to reevaluate

the recommendatlons in thrs report prlor to proceedmg w1th constructlon :

o B ‘Page No, 9
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APPENDIX A
FIELD EXPLORATION AND LABORATORY TESTING

Patton Property
Seattle, Washington

On March 14 and 15, 2007, we observed the drilling of 4 borings to a maximum depth of 56.5 feet below current
site grades. Boring locations were determined in the field by measurements from existing site features and
buildings. The approximate location of the test borings are shown on the attached Exploration Location Plan,
Figure 2. Test Borings Logs are attached as Figures A-2 through A-5.

A geotechnical engineer from our office conducted the field exploration and classified the soil conditions
encountered, maintained a log of each test boring, obtained representative soil samples, and observed pertinent
site features. During drilling, soil samples were obtained in general accordance with ASTM Test Designation D-
1586. Using this procedure, a 2-inch (outside diameter) split barrel sampler is driven into the ground 18 inches
using a 140-pound hammer free falling a height of 30 inches. The number of blows required to drive the sampler
12 inches after an initial 6-inch set is referred to as the Standard Penetration Resistance value or N value. This is
an index related to the consistency of cohesive soils and relative density of cohesionless materials. N values
obtained for each sampling interval are recorded on the Boring Logs, Figures A-2 through A-5. All soil samples
were visually classified in accordance with the Unified Soil Classification System (USCS) described on Figure A-

1.

Representative soil samples obtained from the test borings were placed in closed containers and taken to our
laboratory for further examination and testing. The muoisture content of each sample was measured and is
reported on the individual Monitoring Well and Boring Logs. Atterberg Limits were determined on seven of the
samples. The Atterberg Limit test results are shown on the Boring Logs, opposite the samples on which they

were determined.

Project No. T-5982-2



MAJOR DIVISIONS

LETTER

TYPICAL DESCRIPTION

SYMBOL
Clean GW Well-graded gravels, gravel-sand mixtures, little or no
w GRAVELS Gravels fines.
- o ("353_”73” GP Poorly-graded gravels, gravel-sand mixtures, little or
o &8 More than 5% fines) no fines.
— 0,
v T u 5Of¢a&fio$10?srse GM Silty gravels, gravel-sand-silt mixtures, non-plastic
B E % larger than No. W%La\;i%‘gs fines.
Z E'G 4 sieve GC Clayey gravels, gravel-sand-clay mixtures, plastic fines.
85( °\°§ Clean SW
o Well-graded sands, gravelly sands, little or fines.
8 B SANDS Sands g s, gravelly ittle or no fines
5= (less than Poorly-graded sands o 1 ds, littl
n « SP Yoorly-g sands or gravelly sands, litte or no
£ c More than 5% fines) fines.
EE g 50% of coarse . _
QO 5% fraction is SM Silty sands, sand-silt mixtures, non-piastic fines.
O = smaller than ?hal}ds
No. 4 sieve with Tines SC Clayey sands, sand-clay mixtures, plastic fines.
0w = ML Inorganic silts, rock flour, clayey silts with slight
g 8o SILTS AND CLAYS plasticity.
= 53
8 TN CL Inorganic clays of low to medium plasticity, (lean clay).
Eg o Liquid limit is less than 50%
a oﬁi% OL Organic silts and organic clays of low plasticity.
Z 3 R
é = :‘E MH Inorganic silts, elastic.
O =2 u SILTS AND CLAYS
w o g CH Inorganic clays of high plasticity, fat clays.
=z EO N Liquid limit is greater than 50%
T OH Organic clays of high plasticity.
HIGHLY ORGANIC SOILS PT Peat.
DEFINITION OF TERMS AND SYMBOLS
w Standard Penetration "
“ Density Resistance in Blows/Foot I gpgg'hrlSIS%lT_wgll_pél\gETER SPLIT
-
= Very loose 04 2.4" INSIDE DIAMETER RING SAMPLER
o ry I
0 Loose 4-10 OR SHELBY TUBE SAMPLER
w Medium dense 10-30
% Dense 30-50 ¥  WATER LEVEL (DATE)
© Very dense 750 Tr  TORVANE READINGS, tsf
) Sf:andard .Penetration Pp PENETROMETER READING, tsf
" Consistency Resistance in_Blows/Foot DD DRY DENSITY, pounds per cubic foot
= | Very soft 0-2 LL LIQUID LIMIT, percent
1] Soft 2.4
g Medium stiff 4-8 Pl PLASTIC INDEX
o 32@ Stif a1 N  STANDARD PENETRATION, blows per foot
Hard >32

< Terra

W® Associates, Inc.

;'_/—
D
P

Consultants in Geotechnical Engineering

Geology and

Environmental Earth Sciences

UNIFIED SOIL CLASSIFICATION SYSTEM
PATTON PROPERTY
SEATTLE, WASHINGTON

Proj. No. T-5982-2| Date APR 2007 Figure A-1




LOG OF BORING NO. B-1

Figure No, A-2

Project: _Patton Property Project No: T-5982-2 Date Drilled: March 14, 2007
Client: Driller: Holocene Logged By: TA
Location: _Seattle, Washington Approx. Elev: 118
= Pocket Penetrometen
5 o JSE 2
o - 3 4 [ Monit
~ E Soil Description Consistency/ - onitor
E o Relative Density | pojisture Content % SPT (N) Well
| Wp |---—-x-----| WI e Blows/ft e
8 3 10 30 50 70 90 10 20 30 40
| H U O N S N N B | 1 1 1 1
N 2 inches ASPHALT CONCRETE over : R
14 FILL: dark brown to black clayey silt to B R
2_‘ silty clay, moist. (ML-CL) S EH
Soft to : A1 L1
3] Medium Stiff 46"-1' B R N L [
] # [ ./ll‘ _.‘"f
L anrd
4 37.8 5
7 il
5 : i
8- . s : o
o i Gray clayey SILT, moist to wet. (ML) Medium Stiff 3:;,_1
¥ 10 ] Oxidation staining below 10 feet. ‘41’52 3
11 - s - [
12 One-half inch sand seam at 12 feet. : ‘
13 ; A S

- 402 1 S
14 SR TE, T g SR
15- v SIS : v|_f

. Very Soft x. P : l :

16— ry R - ; R . -
17 4‘ y : .
-1 1 i ‘ H . .
18 I o :
. NI L :
16 R .,jlw' T i
] R : | :
20 Very Soft Mﬁ6 \.2..,_... i pre et 1 . -
21 Gray clayey SILT, moist to wet. (ML) “ wal—i R S
T ! :

22 SRR :
23 : _ §

1 i . :
24 Co g :

-] ‘ H | ' N
25 - o R . :

) St 305 | g Bl
26 Wet sand layer at 26 feet. e ‘ ! l s N S
27-] ! :; | E i I
28 Brown elastic SILT, moist. (MH) . ; '
2g.] *Continued on Next Page. Stiff _ | /
30y S //

Terra

Note: This borehole log has been prepared for geotechnical purposes, This
information pertains only to this boring location and should not be interpeted
as being indicative of other areas of the site.

Associates, Inc.

Consultants in Geotechnical Engineering, Geology
and Environmental Earth Sciences




LOG OF BORING NO. B-1

Figure No. A-2

Project; _Patton Property

Client: Driller: Hol

ocene

Project No: T-5982-2

Logged By: TA

Location: Seattle, Washington

Approx. Elev: 118

Date Drilled: March 14, 2007

Soil Description

Depth (it)
Sample Interval

Consistency/

Relative Density

Moisture Content %
WP [o=mm-Xmes| WI
110 | 3|0 | 5(0 . 7|0 . 910

Pocket Penetrometer

A
1

TSF

2

3

A

4

sPT(N)

e Blows/ft e
1|0 2(0 3|0 4|0

Monitor
Well

1

w
—_
]

[
N
]

Brown elastic SILT. (MH)

X
>
|

w
g
1

[#%]
(4]

1

w
<®
|

(]
~J
|

[7)
(oo}
|

1~
©
|

1

I
(]

-
—
|

Sand pockets and sand seams below 40
feet.

R -9
T

o
w
L

E-N
T

|

i
&)

46

Siiff to

Very Stiff

52
: Boring terminated at 51.5 feet.

53 Groundwater encountered at 10 feet on
54 3-19-07.
] 2-inch diameter well installed to 25 feet.

31.2

i
o~

12

-
JU

AT

Note: This borehole lag has been prepared for geotechnical purposes. This

information pertains only to this boring location and should not be interpeted as

being indicative of other areas of the site.

Geology

g lerra
A=  Associates, Inc.

Consultants in Geotechnicai Engineering,




LOG OF BORING NO. B-2

Figure No. A-3

Project: Patton Property

Client: Driller:

Location: Seattle, Washington

Holocene

Project No: T-5982-2

Logged By: TA

Approx. Elev:

120

Date Drilled: March 14, 2007

Soil Description

Depth (ft)
Sample Interval

Consistency/
Relative Density

Moisture Content %
Wp |-—----——-| WI
1|0 1 3I0 I 510 ] 710 1 9lO

Pocket Penetrometer

a TSF a

1 2 3 4

L 1 [} \
SPT (N)

e Blows/ft e

1{0 210 3|0 4|0

Monitor
Well

2 inches ASPHALT CONCRETE over
FILL: dark brown silty clay, moist. (CL)

1

Soft

6 inches black organic soils over brown
mottled gray clayey SILT with sand

7] seams and oxidation staining, moist.
{ML/CL)

¥ 15-]

Gray between 15 and 20 feet.

1-inch sand seam at 16 feet.

Brown below 20 feet.

Gray wet sand seam at 26 feet.

] Brown below 30 feet.

] *Continued on Next Page.

30|

Very Soft

Medium Stiff

S

0N

N

4

Note: This borehole log has been prepared for geotechnical purposes. This
information pertains only to this boring location and should not be interpeted

as being indicative of other areas of the site.

Ter

ra

Associates, Inc.

Consultants in Geotechnical Engineering, Geology
and Environmental Earth Sciences




LOG OF BORING NO. B-2

Figure No. A-3

Project:

Client:

Patton Property

Location: Seattle, Washington

Driller:

Holocene

Project No: T1-5982-2
Logged By: TA

Date Drilled: March 14, 2007

Approx. Elev: 120

Sample Interval

Soil Description

Consistency/
Relative Density

Moisture Content %
Wp |-----x--—| WI
1l0 [} 3I0 1 510 1 7IO 1 910

Pocket Penetrometern
a TSF a
T2 3 4

SPT (N)
e Blows/it e
110 29 3|0 4|0

Monitor
Well

55
56

Gray clayey SILT. (ML/CL)

Vertical sand seams at 50 feet.

Medium Stiff

Stiff

Very Stiff

Stiff

Very Stiff

57
58
59

60

Boring terminated at 56.5 feet.

Perched groundwater encountered at 15

feet.

134.9

7

Note: This borehole log has been prepared for geotechnical purposes. This
information pertains only to this boring location and should not be interpeted as

being indicative of other areas of the site.

Geology

Terra
Associates, Inc.

Consultants in Geotechnical Engineering,




LOG OF BORING NO. B-3 Fiqure No. Aud

Project: _Patton Property Project No: _T-5982-2 Date Drilled: March 14, 2007

Client: Driller: Holocene Logged By: TA

Location: Seattle, Washington Approx. Elev: 124

Pocket Penetrometer
A TSF 4

Consistency/ 1, ? :,3 ‘,‘ Monitor

Relative Density | Mojsture Content % SPT (N) Well

Wp [+---X-==-| WI e Blows/ft e
10 30, 50 70 90] 10 20 30 40

Soil Description

Depth (it}
Sample Interval

2 inches ASPHALT CONCRETE over
1- FILL: dark gray silty clay, moist. (CL)

L

2] Soft !.w.!. e BRSPS N

1
[¥%)
€N
Ao R
[t M {w]

7 Stiff

1
3]
o
i o)
0w

119 Brown gray clayey SILT with oxidation TR 1 .
staining and some seams, moist. (ML) P R

16— Very Stiff

S TR

J Gray massive elastic SILT, moist. (MH) i ! ' ‘;' . S S
244 Very Stiff e \
. *Continued on Next Page. S : o

Terra
Associates, Inc.

Consultants in Geotechnica! Engineeting, Geology
and Environmental Earth Sciences

Note: This borehole log has been prepared for geotechnical purposes. This
information pertains only to this boring location and should not be interpeted
as being indicative of olher areas of the site.




LOG OF BORING NO. B-3

Figure No. A-4

Project: _Patton Property

Client: Driller; Holocene

Project No: T-5982-2

Location: Seattle, Washington

Approx. Elev:

Date Drilled: March 14, 2007

Logged By: TA

124

Consistency/

Soil Description Relative Density

Depth (ft)
Sample Interval

Moisture Content %

Wp |-==--x--—-| WI
1|O|3|0|510|710|9|0

Pocket Penetrometer
A TSF A
1T 2 3 4

SPT (N)
e Blows/ft e
110 2|0 3|0 4|0

Monitor
Well

Gray elastic SILT. (MH)

Very Stiff
to Hard

1 2-inch sandy GRAVEL layer at 46 feet,

289 |

Boring terminated at 46.5 feet.
No groundwater was encountered.

314

w
-~

[l
o

|
|
I

VI, LA T e e it it B

A

l'lh_':

20

an
sF

|‘r':€

Note: This borehole log has been prepared for geotechnical purposes. This
information pertains only ta this boring location and should not be interpeted as
being indicative of other areas of the site.

As

Geology

Terra

sociates, Inc.

Consultants in Geotechnical Engineering,




LOG OF BORING NO. B4 Figure No. A-5

Project: _Pation Property Project No: T-5982-2 Date Drilled: March 15, 2007

Client: Driller: Holocene Logged By: TA

Location: _Seattle, Washington Approx. Elev: 123

Pocket Penetromaeter
a TSF A
Consistency/ 12 3 4 |Monitor

Relative Denstty | poisture Content % SPT (N) Well

Wp |-—x—]| WI | o Blows/it e
10 30 50 70 90| 10 20 30 40

Soil Description

Sample Interval

- 3 inches ASPHALT CONCRETE over
1 FILL: brown sand with silt to siity clay,
] moist. (SM/CL}

. Loose to e
4 Medium Stiff | - 0 < o[

1
F o
¥ O
o
L N

0N

12 Brown mottled gray clayey SILT with o
13- sand seams and oxidation staining, Soft :
. moist. (ML)

b

[
RN T
el |

22 Dark brown massive elastic SILT, moist. ST
23] (MH) Very Stiff I SO

24] to Stiff L -

29 *Continued on Next Page. B P
30 I I Lo .

Terra
Associates, Inc.

Consultants in Geotechnical Engineering, Geology
and Environimental Earth Sciences

Note: This borehale log has been prepared for geotechnical purposes. This
infarmation pertains only to this boring location and should not be interpeted
as being indicative of other areas of the site.




LOG OF BORING NO. B-4 Figure No. A5

Project: _Patton Property Project No: T-5982-2 Date Drilled: March 15, 2007

Client: Driller: Holocene Logged By: TA

Location: _Seatile, Washington Approx. Elev: 123

Pocket Penetrometen
A TSF a

. - Consistency/ _1_ 2 3 4 Monitor
Soil Description Relative Density | Moisture Content % |~ SPT(N) well
Wp [|----x-—--| WI e Blows/ft e
10 30 50 70 90[ 10 20 30 40

Depth (ft)
Sample Interval

1
.
Py
[=]

o 16

(4%
putd
|
i
¥

w
T

)
w
|

Brown elastic SILT. (MH) _: ! P ?

(98]

&
!

i

Stiff

o
3}

1
e

i m;
YRS
Lo

[
a3
|

i

:
%

-t

\

[3%]
-~
|

to L B

[
-]
|

[
©
|

£

1

iy
o

Very Stiff

1
s

£
—_
]
1

=
v

- ","!:_2, -

R e _¢__

i H
i it LE

. Boring terminated at 51.5 feet. R
53 No groundwater was encountered. IR R

(8]
T

Terra
Associates, Inc.

Consultants in Geotechnical Engineering,
Geology

Note: This borehole log has been prepared for geotechnical purposes. This
information pertains only to this boring location and should not be interpeted as
being indicalive of other areas of the site.






