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TERRA ASSOCIATES, Inc.

Consultants in Geotechnical Engineering, Geology
and
Environmental Earth Sciences

January 11, 2016
Project No. T-6636-3

Mr. Matt Buchanan

Panattoni Development Company
900 SW 16th Street, Suite 330,
Renton WA 98057

Subject: Geotechnical Plan Review
The Reserve @ Woodinville
Woodinville, Washington

Reference: Geotechnical Report, BD Real Estate Distribution Building, 15900 Woodinville-Redmond Road,
Woodinville, Washington, prepared by Terra Associates, Inc., Project No. T-6636-1, dated
November 15, 2012, revised August 20, 2013

Dear Mr. Buchanan:

As requested we have reviewed a site grading plan prepared by Barghausen Consulting Engineers for the subject
project, dated December 2, 2015. The purpose of our review was to verify geotechnical recommendations
outlined in the referenced report continue to remain valid for the project and to amend or update the
recommendations, if required.

The Barghausen grading plan indicates the property will be re-developed with two industrial buildings. South
building A will cover an area of 157,000 square feet. Building B located in the northern portion of the site will
cover and area of 42,700 square feet. We expect both buildings will be constructed using precast concrete wall
panels at the perimeter with interior isolated columns supporting the roof framing. Floor slabs will be constructed
at grade with dock high access provided on the north and south sides of buildings A and B respectively.
Development stormwater will be routed for collection and treatment to a stormwater wetland and water quality
pond located in the southeast corner of the property. '

The previous planned development at the site and the subject of the referenced report consisted of a single
202,880 square foot distribution building. With the exception of the truck court area now proposed between the
two buildings, building construction and proposed grading for the development discussed in the referenced report
are similar to what is currently proposed. This includes the storm drainage management plan.

12220 113th Avenue NE, Ste. 130, Kirkland, Washington 98034
Phone (425) 821-7777 o Fax (425) 821-4334
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Mr. Matt Buchanan

January 11, 2016

Based on our review we conclude that geotechnical engineering recommendations outlined in the referenced
report continue to remain applicable to the new proposed project.

We trust the information presented is sufficient to meet you current needs. If you have any questions or require

Project No. T-6636-3
Page No. 2
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Consultants in Geotechnieal Eﬁr’%mwrfang, Geolagy
mef

Enviran ﬂt*nml Far’i 1 Bcheinbes

Rej ‘_:

fle, Washirigton 98072

Geotechnical Report
ﬁl‘} HE"‘lI Lqmtu Dnsﬁz ut

. "5; ing co‘fxm!&tiﬁn
urreit site grades,

In our opinion, the upper loose fill and alluvial silt will not be suitable for immediate support of building
foundations, fleor slabs, or site pavements. To establish suitable suppmﬂ we recommend all foundations be
supported on & minimum of two feet of granular struetural G with foor slabs and pavements s mﬂ;&t} on 8
mmmmm ni‘“ iﬁ am,lms m gmnuh; stmp uml f“ IZ Beiml&‘d »u:hsm s;cm{ mgﬂlﬁmg unp “

12525 Willows Road, Sulte 101, Kirkland, Washing! an 8034
Phone (425 B21-7777F » Fax (42 25Y B21-4334
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-Jay Deutsch
Wﬂvurnbur 15,2012
Revised August 20, E{LPIB

W tfuwi"llns mlmmatmm sufficient for your current needs. If you have any questions of réquire additional

Aol

Lsmﬁr s ueller Arel :umi*ia
hausen Cronsil tmg, En,g,mwra

Project No, T=6636-1
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with” am'aqmm;a_:imtu;, 202,880 sqliare-foot distribution
: ' -twi using pmmgt mmrehz wﬂi{ _pamﬁfs

exceed 300 ,,p{:aundé per Sq;mm ’Fmt 1;3;},5 ;ﬁ}

The recommendations in the following sections Lﬂ:’ ﬂm mpm arg bnm:d on our unﬂerstﬂndmg 'Di the dfﬁmgn
features ou ﬂd nimv"ﬁ ‘W& s}muld avi

Ouir swork was o
in’r”tmmmibm *tzw'hi ,

= Boil and growndwater conditions

o Heisnilc site class per 2 012 Intermnational Baildi ng r Code (JJEQ} :
o Cieologic hazards per th fmg of W @odumik Mummpql Code
# Smte;,pmpwamu and gmmmg

s Structural 61l and backfill

s Excavations
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 No. T-6636-1

o Foundations

e Floorslabs on grade

e Lateral earth pressures for wall design
e Water quality pond

s Drainage

«  Utilitles

©  Pavemsat

30  SITE CONDITIONS

31 Burface

The project site consists of 3 tax parcels totaling approximately 13.6 acres of land located at 15900 Woodinville-
Redwiond Road in Woodinville, Washington, The 'appmmmsaf, Jogstion of the site is shown on Figure'1,

The property is currently dwefopmﬁ as & lumber and related matem Is sal siservice yard and includes sis\mml

sxisting build gs and storage areas. Site topog! apiw i wlalm’ly flat with 2 gentle slope to the ¢a st. Local
elevation rel miﬂuamw thie building site is on the ordeér of four ta five feet. Maost of the area oulside ol‘ the existing
bmltﬂmgs is paved with aﬁpfﬂﬁt conerele pa%m&ni along with areas of Portland cement concrete pavement
adjacent the buildings. The Sammamish River flows north along the east side of the property.
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1 ljmoent uwr ﬂmwa
‘Mm rise in. gma.maziwmzﬁr iw&i% [ rﬁspmm m inorease river Smﬂes WlEl h-ze Mﬂmuwiy mg’nd m the deepér native
alluvium exhibits moderste permeability.

40  GEOLOGIC HAZARDS

intic Hazard areas as “areds in i
ﬁiacguamumﬁucm ground |
, 2000: Ord, 3754 2, 2004; t"m.l 175

lisre, scttlmmni wrﬁaﬁm mphm, of soil mumﬁ,‘a ,mﬁ. - Emi,v 481 § 1

g1, » lﬂ?? Formerly 21.06.535)"

Soil Lignefaction

Liguefaction is a phenomenan wheie there is a redustion or complete loss of soil strength due to an increase in
pore water pressure. mdm:mi by vibrations from a seismic event. meaiamm mainly affects geolo iﬁaily recent
de 'ms of tuwwg, %ndﬁ; ah*&t art i;n;ic:w ﬂm ffimundwmw iﬂblﬂ Smls mf“ this nat _xr& dm—we rl:hzm s: trength

our ﬂpmmnf the ,um&hf:mﬂ hazard at the site amd the assoclated mkm ‘hm dmgs *md "mtmstmmm wmsld be

low,

Page No, 3
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) ﬁmﬁmhcr iS 2@13

th&% 201 3 Inwa amncmai Bmldmg C‘adc hot
ulass, in aceordance with the 2012 IBC, the tﬁlimwmg pardmetais s-;hnuid ba, uswd in mmpmmgp seismio fmmes*

Seismic Design Parameters (TBC 2013)

1208 |
T0.640
: ol B . 0.806 |
Five 2 PETGE :ﬂammd 3 0 ;«mﬁnd rnmad,‘sm , _ ] 0437

“Mluea ﬂmmwmcd usmg ﬂm Ummd Smm ﬁmlﬂgma Squf Ll ‘SGEJ ﬁmund Mnh{m Pammm sziculamr

hiaving & severe. tc:n wry sevére srosion (m il o g o the 1

(NRCS), the 1973 King County Soils “‘:?mey o any’ auhsfsquem revi ""n_ ddi
These soils include, but are not limited to, any oocurrence of river wash ( Rh} and the fo
on slopes 15 percenl or steeper:

Slmwng whﬂn thev mmrr

1.- The Alderwood gravely sandy loam (AgD)

2. The ﬂ!dﬁiwmﬂ and Klt%ﬂp soils (AkF)

3. The Beansite gravely sandy loam {BeD and BeF)

4. The Kitsap sili loam (KpD)

3. "lhc i)fvéﬂllgmmly loan {(OVD and OVF)

6. The Ragnar fine sandy loam (R4D)

7. The Ragnar-Indianola Association (REEY, (Ord, 375 § 2;2{1&4,01@ 17581, 1907y

cover tes sures to pmw:,i: ar redum mil erosion during azad mﬂmvm& Eﬂnsimu mu

Page No. 4
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50 DISCUSSION AND RECOMMENDATIONS

lations regarding these issues and other geotechnical dmmgn considerations are provided in
These recommendations should be incorporated into the final design drawings and

1118 plpw that - fau gutmd@ of‘ new
fon of amundwaler %epdm and ami

phnwversation
mv@mﬂ SR

I‘ 11 ahn«uld exlend a minitmim dmgnse of 12 inches from le mﬂmde edge cﬂ: all spread ’fﬂiﬁil» 5

Page No. 5
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H@‘Vemhw _1:14 "?'DI”

1.8, Sieve Bize
6 inches
Nood.

No: 200

# Hﬁs&ﬁi onthe: 3.!»1 m@h frmimu

hm oan be used o' tility trench rzx::sw*mma mﬂw’a]]q
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to ml ifml befnw mlaun,g, mrﬂiw g,raclc& Eﬂm &

table, dewatering using cofiventional stnip pumps.al gl

a relatively dry excavation and would not be expected "maﬂt !thﬁ s.'?mh _ e 1,

as teséiibed above, For deeper excavations, dewatering by well point or deep pumped wells will be ﬁqmmﬁ )

a dry d stable ‘excavation, Th:& dewatering system should be designed and fmplemented by an
ewatering well eofitractor,

sultants, and should not be
safety, It s understood that job

This information is provided solely for the benefit 'of the owner and other design ¢
strued to imply that Terra Associates, Inc. assumes 1es;mw:1b1my for job site
site safety is the sole responsibility of the project contrastor.

834 Foundations

Spread Footings

In our mﬂnmn, n: bmidmw iy 'lm summzmd on wnwm mml ‘?.pm‘lﬂ mmmg 1ounﬁ<vtmm bn..anng. ol & nnm mnm

z:lmuid 5;43 Teci & z
be supported at .:my t:tmwemmi dz,pth hemw the flaor
of two feel of struetural £l

. pmwdr&d xmnmdaam support is abmmd o Tinimuin

We .mmmmmd;ﬁﬁﬁigﬁin“ ?fﬁmmi*atimlﬁ :;Ebr a _ﬂs’i‘i allﬁwﬂ]ﬂiﬁﬁ bcmng 'ﬂﬂ_{j’&ifﬁy of 3,000 psf. For shortterm loads,

18 ﬂ}ﬂ uppm“l’l ,umhu, nf”

mdmg a:::t:wﬂy Thm waﬁuc'

uﬂ" the ﬁmr sfaba.
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tesistatice to the
this yeporl.
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Nm*e&mhur 15, g{]i_ﬁ

hmm as i1 wnth xterior ptmd slopés at 241,

Sutface

5. Water must not
. We recomiend

g perimeters, If
Jand disposed 1o

I’uml _;,,t&um gmdu& sh

ughtimcd aepamtﬂy 1o the ﬁfmm ﬂmms. Al] dmms »Emit 1d bf:\ pmwdce? wat}l © ﬂmmu’ﬁﬁ ;n ﬁﬁﬂ!l}’ aﬂw%ﬂ!bl
lotations,

59 Utiities

F 'Woo mwlte &pbmﬁt,ai!@llb Aa a min
1], &3 deseribed in S{; hcmﬁ i

mddm;& d@,gﬁ'b&ﬁiﬁﬁm establish a stﬂble }Iﬂpb fmmdmmﬂ
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Hgmmb&s 15

51(} Pm*&mmzfs

| ~\~f’a‘&1;’: Lmdlm.,»{ SAI} i
ﬁfwﬁ, we !mw: m *%U&uﬂf& wmﬂd ‘t;amf

'lﬂadlu;} 5 5 A
tractor-trafler rigs traves

] ,;,‘11,1; pmg:.msni ;iai,ly in ,t;ach arrz;r.} 1_«:;9;4:“&.&1}*..

The supporting capability of the pwmnﬂm subgrade is represented fn the AASHTO procedure by the resilient
modulus (M) We performed ¢ earing Ratio (CBR) tests on a Tepresentative S’lmpiﬂ,ﬂf the wedr-
SAr E‘am@ materials that would serve as aub,g.,m e support for the pavement structure. The résults of these tests are
surnmarlzed in fabular form in Appéndix A. Based on the results of this tésting, we assigned the subgradea M,
value of 20,000 psi.

Based on our analysis, weé recommend the following pavement sections:

G

king:

Light Traffic and Pa
s Twb inches of hot mix asphalt (HMAY over five inches of érushed rock base (CRB)
»  Two nnmhwwEHM& over three inches of nsphalt-treated base (A,TH)

Heavy Traffic:

« Three mehm m’ Hb&f& Ve SEVeR inches of CRB

:s of HMA over four inches of ATB

two percent, ﬁmmﬁ: degree ui" langituding] amfl iransyerse c,ra;;:kmg of the pavenmm sﬂrﬁﬂﬂ shc:mki bez mpmtrzﬁd
‘over Ume: Regulat maintenance should be planned to seal cracks when they ocour,

Page WNo, 10
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60  ADDITIONAL SERVICES

Tm"a Assaciates, Ine. should review the final design deawings and specifications in orderto verify that em’thwark

‘ ‘*oammn&&mm have been properly interpreted and implemented in profect design, ‘We. showld
5@ pmv de gm’kwhnml ervices during ¢ fon to ‘observe vompliencé with our é‘aswn mm.zz' )
pnawzmwd1»:3;:1:},3 and gecominendations. This will allow For design changes if subsurface condition:

those anticipated prior to the start of construction.

7.0 LIMITATIONS

y_*‘mmpmd geotechnical mmmeermg practices. No othei
: : of Terra Associates, Inc. and is

Eiu‘gg, “profect in Woodinville,

authorized representatives.

fntefided for specific applicat ition !
Washington, This re:pcsri is for thf-* emimw& 1534 M EIJ Rnal i?whtm LLL am’.! {he

The ‘analyses and recommendations prisented in this report are ba%d on s:hm nbwm "1 .fmm the test bm mf-;s
drilled ‘on the. site, anms in soil e Ong Lall s |

evident until construction. If variations appear evid

the recommendations in this report prior to proceedi

Page Mo, 11
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anumLﬁPL@RAﬂmmwﬁwmtmﬂmﬁﬁkavqumNr

. Distribution Facility
Woodinvill &, Washington

: f-the 1&%1 imrla:aﬁgs ﬂi‘i’: %imwn on ﬁm :stﬁauhed Es.p!matmn
me;cm Pian, Figure 2. Test Banng Lmra are attdched as Figures A2 through A-16,

& soil
il sainple,and esorce

geimrai accordance with
qpht barrel »amplu is driven

naiﬁy‘ mf“
{=ls ;ét:d a:m the Bormg Lng«: Fi "ns ‘

Sya’rﬁm {H&CS} deseubed on ﬁﬁum A l

chmmtataw aﬁﬂ smx&gl% cﬁbmmcd from the borings were placed in closed contai ers and taken to our
labion for ination and tcsmm The molsture content of each mmp”ﬁe was measured and is
o ] “"ua! Eﬂmnﬁ; ngs Gr am size amalyses and C@hmmm bearing ratios were performed on
selected bﬂmpl% "The results of the gmm size mmww tests are shown on Figures A-17 timmgh A0 fhe results
of the California béaring rafios are shown oi hsmm A2,

Projest T-6636-1
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LGF DRING NO. B-1 Figute No, A2

Project: BD Real Eslate Dis txihulian Euiﬁding Project No: wﬁﬁﬁﬁm L,__*W aaate l}nl!eﬁ« iﬂvz?-.r‘l_’;
Client; _ BD Heal Estate, LG

. Driller; _BorTee . LoggedBy; ©SD
Lacation: - Waodiniilie, Washinglon e  Approx. Eley; 52

Pocket Banslrometer

Sofl Desefiption f
Mm*slur‘ Cm!?r{t%

 Depth (f1)
| Sampls Interval

e
L

Medium St | 17.4 | 7

Loose

ket Gy SﬂaND with sill, fine to mediim gmmeﬂ.
? ] mGEEt ESP*SM‘;

B | Medium Dense

AR *AL 11 foet soll bacomes saturated, fine to

illing mud added to holg to " *

13+

4 wa b AN ’ﬂty ANE fine to medium gralnad,

"%t- ‘ﬁﬁf&tﬂﬁ sl %@é@:ﬁ)més gray. Madium Denss E »

Bt Thiz borohols fog hes bish prephred Tor geolechnlosl parpases. This
N el ngﬁg‘aﬁnmn and shisuld notbe fhlersind
e,
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LOG OF BORING NO. B-1

Flgura Ne. A—E

 Project: B0 Real Estate Distribution Buliding
Client: _BD Real Estale, LLC . Driller: _BorTeo

Projact Mfuf 1:6686-1

oo T T b ot

Logation: Waodinvlls, Washinglon

Approx, Eley: 32

Bate armed, 10
Logged By: CSD

~:7‘»_~1L

Soll Geseripfion

Depth{ft)

‘Canslstency!
| Relalive Dranisity

| Mmstum Cﬁﬂteni %
: Wi

& TSF
4.8 &
t 13 P

SPF{N}
¥ Blowslt

F"ocket P@ﬂ@tmmaler

&

4

¥

)

'Eﬂ EL‘} 80 MJ

—1 Sample inferval

LB g

D | Gmy w“t}!'SAND fire o medium gralned,
’ ‘salurated, [SM}

Medium Dense |

Tesl boring terminated at 31.5 feel.
i ‘Groundwaler observed at 11 feel during
33~ rilting.

245

285
H

| ‘inkos

“blate: This i&oreh:xla tory has bean pmpared for gestechnioal purposes, Tils
3 b?ﬂéi T; Yoition and shiowld not be éntﬁrpﬁm #5
 OF “Phe-aibe, :
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LOG OF BOR

ING NO. B-2

F$gura Hﬂ A3 |

iﬁm'j_en'i’"

élient
Lecation: Woodinvlile, Washltigton

BD F@#al E&lats‘ LLQ

BE’F%&SI Esbat& Digtrzbuﬂian BuEEdE

Dl

Project No:

166364

_BorTen.

Approx. Elev:

295

Soil Degeriplion

| Gray
| medium grained, moist 1o Wt

{8 inches ASPHALT)

LT wilh Bome sand, ﬂna fix]

Siiff

-

Bmwn SﬂND wifh silt, 1
molsl, trage gt

‘fine o mediim graingd,

SPSM)

-W 42,5 fedt zﬁnﬁtmg mucj was ddcﬁed 1o the

‘Medium Danse:

/ SAND, fing o madium grained,
sy '

B Next Page

Wedium Hense

4

268
b3,

87

i

2&9

247
I3

Hag besn mﬁpw«d for geotschuloal furphies. This
8' s n‘gs mwﬁ #Ad ghould ne e inmrpelm‘l
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LIG OF BGRIN

G NO. B2

Figiré No, 7:3

o 'Eﬁ Real Estate, LG

_BD Real E: Estate EZM 5lnbu’fmn ﬂuﬂdmgmm .

Driller: ,-wi;@arﬂ“ﬁﬁ

A AR S

Project Mo W’F’“%EE‘ =

Approx. Elev:

Date Dritled: 4
Logged By; G
255

2711
L AT RR ATt

Seil Deséription

& TEF #

23
AL

Pooket iﬁéne‘fmmeier |

: 2‘41 ER

G

Gray silty SAND, fine lo medium grain aa‘
saturatad. (W)

Medium Densa *®

38+

Tes! baﬁng'famnatad gl 31*5 ;rea&t .
Gi ar obsarved al 725 feet during

. rtn:ﬁ for freahanhnbisl purbtisss. Thin
Giatisn and shiould st b Pt et a5
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Figure No. A4

Project: _BD Real Estate Distibution Building

Client: 8D Real Estate; LLC

Project No: 66361

Dritlery’ BarTee:

Locafion: Woodinvite, Washigton

Approx. Elev: 31

Date Grillet: A0
Logged By: _£SD

ol MR ——

Boll Description

| Sample'Interval |

Gonsxstanaw_

Relative Density \

Potket Penslrometer

w 2@ 34‘.1 4[3

! {Smcha’ﬁ ASPHALT)

Ig faand and gray sty gand
ine to madium grained, molst,

T+ | okl [SP-SM)

R lVE *AL 10 feet soil becomes saturated,

4 -aeaﬂﬁlﬂipﬂﬁa

Brown SAND with silt, fine to mediin grﬁa[nad,‘-

Laose

Medium Dense

Diénse

174
®

1.0
Y

228

220

Motd: TS borelwle lod has been prepansd Tor gwbaﬁhni’m PUpLEEE. THiE
lwaﬁom i shivaldf it b Inisapatid

&enn@ f‘amﬂgy v

Fird Enviranmanta -Eanh Golahpes
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| Figure No, A4

Broject:
Clignt:

8 Real Estate Distiibulion Building

BD Real Estate, LLC

- Driller;

BorTes

Project No:

 Losatiah:  Woodinville, Washington

Teset

Approx, Elév:

{!ate l;m lad* 402711

Logged By, _ 080

31

Bl Deseription

u  TSF
1 2 8

BPTAN}

Ao E L

Pocket Penatiometer |
iy

e

H

ND with silt, fine fo me:adium grained,
[SP-SN)

Dense

sy silty BAND, fine to madium grarned

| saturated. (SM)

Medium Dense’

sarved at 10 feamurmg

233

prepaed !grgeotﬂmnwl pumosesfm
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LOG OF BORING NO. 4

ﬁr@j%’t'

Client;

'BD Real Estale T Disk; stilbution Bullding

_BD Resl Eslate, LG

T TSN

Drilter:

Eoffﬁgg-,

,WW..W,—-—WW,

Location: - Woosdinville, Washington

Approx. Elev:

Date Drilled: _°

8D

sl A P ——

23

Soll Deseriptitn

‘Sample Inferval

Consistency!
Relative Density |

F‘mkal Pen@tmmeztar
o TBF
A
SPTIN)
v Blowsitt e
'JD EU SE] 4£}

20t

{10 Inches ASPHALT)
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Particle Size Distribution Report
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