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April 12, 1996 

Mr. Ralph Rohwer 
Program Manager 
Heery International, Inc. 
10900 NE 4th Street, Suite 1110 
Bellevue, WA 98004 

SUBJECT: GEOTECHNICAL ENGINEERING STUDY 
PROPOSED COOPER ELEMENTARY SCHOOL 

Geotechnlcal Engineers, Geologists 
& Environmental Scientists 

G-0558 

SE CORNER OF SW GENESEE STREET & 21ST AVENUE SW 
SEATTLE, WASHINGTON 

Dear Mr. Rohwer: 

We are pleased to submit this report entitled "Geotechnical Engineering Study, Proposed Cooper 
Elementary School, SE Corner of SW Genesee Street & 21st Avenue SW Seattle, Washington." This 
report presents our findings of subsurface soil conditions, seismic conditions and geotechnical 
recommendations for foundation support of buildings, earthwork, drainage, subgrade stabilization 
for slab-on-grade and pavements, construction considerations for playfields, and recommended 
setbacks from steep slopes for the proposed development. 

The subject site was explored with six drill rig borings on March 22, 1996, in accordance with our 
proposal dated January 18, 1996. The borings were drilled to a depth of 15 feet. 'I.Ee soils consisted 
of a variable layer of soft to hard SILT with sand, underlain by a dense to very dense TILL mixture 
composed of sand, silt and gravel. Groundwater was encountered in Boring B-6 at a depth of 14.5 
feet. For a more detailed explanation of the soils, please refer to the report or Boring Logs. 

Based on the results of our study, it is our opinion that the level portion of the site is suitable for 
the proposed development. The proposed building can be supported on conventional footing 
foundations bearing on the very dense glacial till soils or on structural fill that is placed above 
competent soils at the site. 

We understand that the proposed Cooper Elementary School facilities for the site consist of a 
building, bus drop-off, access road, parking areas, open space and playfields. The approximate 
dimensions for the proposed school building are 150 feet by 350 feet. North and south of the 
proposed buildings and playfields are designated open space areas. Currently, the site is occupied 
by a residence and other single story and underground structures. Small sheds occupy the open 
space in the area for the proposed Cooper Elementary developments. 

13240 NE 20th Street, Suite 12 • Bellevue, Washington 98005 
Phone 206/649-8757 • FAX 206/649-8758 
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Proposed Cooper Elementary School 

G-0558 
Page ii 

The site is bordered to the east by steep slopes with a known history of landslide activity. Geo 
Group Northwest, Inc., recommends minimum building setbacks of 60 feet from the top of the slope 
and preferably increased to 100 feet where possible. The proposed Cooper Elementary School 
designs submitted to Geo Group Northwest, Inc., appear to conform to this recommendation. 

Our recommendations, along with other geotechnically related aspects of the project, are discussed 
in more detail in the text of the attached report. 

We appreciate this opportunity to have been of service to you on this project. We look forward to 
working with you in the future. Should you have any questions regarding this report or need 
additional consultation, please feel free to call us. 

Sincerely, 
GEO GROUP NORTHWEST, INC. 

q)~~~ 
William Chang, PE. 
Principal 

r ~ 'Ptflt!'.; 
~ 

Geo Group Northwest, Inc. 
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LEGEND OF SOIL CLASSIFICATION ANO PENETRATION TEST 

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

GROUP LABORATORY 

MAJOR DIVISION - SYMBOL TYPICAL DESCRIPTION CLASSIFICATION 

CRITERlA 

Q.EAN GW WELL GRADED GRAVEL.S. GRAVEL~ MIXTURE, DETERMINE Cu • (060 I 010) ~t lhall 4 

GRAVELS GAAVELS 
LITTLE OR NO FINES PERCENTAGES 

Cc• (030 • 030 I 010 I 060) l:oetween11111dJ 

POOR!. Y GRADS) GAA\/B.S, ~ GAAV'cl.~ 
OF GAAVB.. ANO 

{UT11.E OR NO 
GP SANO FROM NOT MEEmG ,ac)l,'E REOUREMENTS 

FMSI MIXTUIES UTlU: OR 00 .ANES 
(Mot1I Than Hd GRAIN SIZE 

COARSE Coetse Gr.it Ulf'9llf OISTRIBIJT10N 
GRAINED Than No. 4 Sielle) DIRTY GM SILTYGAA\/B.S,GAAVEL-SANO.sLTMIXTURES CURVE. CONTelT 

"TTERSERG UMITS BB.OW 'A" UIE. 

SOILS GRAVELS OF ANES 
« P.I. LESS TtWH 

EXCEEDS 
"TT'ERBERG UMITS "80'.'E ..... UNE (WITt1 SOl,IE GC CLAYEY GAAVB.S. GAAVEL-sAND-0.AY MIXTURES COAASE GRIIINED 1211. 

FlNESI SOILSAAE 
or P.1.MORETW.N 7 

More Than Half 
WELL GRADED SM0S. GRAVELLY SANOS. Urn.E OR 

ClASSIAEO AS Cu • (OEiO I 010) gremer lhan 6 
by Weight Q.EAN SW FOLLOWINGS: 

Lsrger Th..n No. SANDS iwos 
OOANES Cc ~ (030 • 030 I 010 I 060) bo!weenllllld3 ~- (UTT\EOfl NO SP POOR. Y GAAOEO SM0S. GAAV'cl.L Y 8"NDS. urTI.E < 5" F.i• Grained NOT t.AEETING "80VE REQUIRBIENl'S 

(More Than Hall 
ANESI OR NO ANES Cffl, GP, 9N. SP: 

CoetM Gnwlo Sm- ATTERBER:i UMITS Be..OW 'A• UNE 
Th1111 No. 4 Siew) SM SILTY SM0S. SNl>aLT MIXTlJAES 

> 1211. F.,. Onlined: 
CONTENT 

DIRTY SANOS 
GM, GC, SM, SC; 

OF ANES 
we, P.1. LESS Tl-WI 4 

5 lo 1 ~ Fne Gr.ir>ed• 
EXCEEDS 

"TTERBERG LIMITS ABOVE 'A' LINE (WITl1 SOME SC QAYEY SM0S. SANO<:t.AY MIXT\JRES 1211. 
FINESj 11N dual symbols wiCh Pl MORE ™AN 7 

Liquid lint 
ML 

INORGANIC SILTS ANO VERY RNE s,.NOS. ROCK 

SILTS 
< 50,(, FLOUR, SIL TY St.NOS OF SUGHT PlASTICITY 6:> 

V 
0A-une--y RNE- (Below "-line on 

PLASTICITY CHART 

GRAINED Plasticity Chari, 
Liquodlint 

MH 
ll'ORGANIC SIL TS, MICACEOUS OR 

50 
FOR SOIL PASSING ! I 

SOILS Negligible OrQer,oc) 
> 50'I, DIATOMACEOUS, ANE SNDY Ofl SIL TY SOIL NO. 40 SIEVE i/ a~o~,,V~ 

l.q.l id lin l INORG.t.HC CLAYS OF LOW PI.ASTIGITY, GAA\18.L Y. E40 I I 

<30')'. CL s»cY, OR SILTY ClAYS. Cl£AN CLAYS ~ 17 CLAYS 0 l/ 1 :z 
More Th8ll Hall (Atx,,.,e A-u,e on ~ 30 Viele V I I t,.,.Weighl Plactic,ty Chari. 

Uq\lr:I Um( 
CH ll'OAGANIC ClAYS OF HIGH f'u'STICITY, FAT ClAYS OL 

>so,i, S,! 

Smaller Than Negl,g,ble 01!)8tlC) ~ 20 ' 
No~~ V V 

~H oi:•::.>H l ORGANIC L,qur:1 Liml 
OL 

ORGAHC SILTS N#J ORGANIC SILTY ClAYS OF 
/ 

<50% tDW PLJSTlCrTY 
SILTS & CLAYS 10 • "' I I (Bek:>w A,U,e on 

7 , l' ;. ~ OL t ML • 
Pl:acticl!y Chat1) 

Lqui<l lirnl 
OH ORGANIC CLAYS OF HIGH PLASTICITY I/ I 

:,, so,i, 0 

0 10 20 30 40 50 60 10 80 90 100 

HIGHLY ORGANIC SOILS pt PEAT N-CJ OTHER HGHL Y 01'1<3.AN!C SOILS 
LIQUID LIMIT (%) 

-I<' 

SOIL PARTICLE SIZE GENERAL GUIDANCE OF SOIL ENGINEERING PROPERTIES 

U.S. STANDARD SIEVE FROM STANDARD PENETRATION TEST (SPl) 

Passing I Retained SANDY SOILS SILTY & CLAYEY SOILS 

FRACTION Sieve 
Size 

Sieve 
Size Blow Relative Friction Blow Unconfined 

{mm) (mm) Counts Density Angle Description Counts Strength Desaiption 

SILT /CLAY #200 0.075 N % 0, degree N Su, tsf 

SAND Very L.oose < 0.25 VeLY soft 
I 

0-4 0 -15 <2 

ANE #40 0.425 #200 0.o75 4 • 10 15·35 26-30 Loose 2-4 0.25 • 0.50 Soll 

MB:JIUM #10 0 #40 0.425 10-30 35· 65 28-35 Medium Dense 4-B 0.50 - 1.00 Mecflum Stiff 

COURSE #4 4.75 #10 2 30-50 65-65 I 35-42 Dense 6- 15 1.00- 2.00 Stitf 

GRA\/8. > 50 85 - HlO 38-46 Very Dense 15-30 2.00 · 4.00 Very Stiff 

RNE 19 #4 4.75 > 30 > 4.00 Hard 

COURSE 76 19 -

C008t£S 76 mm to 203 mm ffi (I) Group N orthwes~ Inc. 
OOULDEAS > 203mm '""=" Geawchnlclll Engl""", a.olog...., & 

ROCK 
EnYlronmarnal Sdam.tll 

FRAGMENTS 
>76mm 13240 NE 20th Street, Suite 12 Bellevue, WA98005 PL.ATE 3 

AOCI< >0.76 cubic meter in voll.fflS 
Phone (206) 64!H3757 Fax (206) 6"1S-13758 



BORING NO. B-1 
Logged By: TP Date Drilled: 3/22/96 Surface Elev. 215 feet+/-

SPTN Water 

Soil Description 
SAMPLE Blows per Blowwper Content 

Depth 
uses 

ft. 

ML 
. 

. 
s -

-
-
-

10 -

. --

Brown-gray SILT with fine to medium sand and occ. 
fine gravel, stiff to haro: moist 

Gray SILT with occ. orange mottling. very stiff: moist 

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

Type 

1 
I 
I 
I 
I 

15 -
. 

SM Gray silty SAND, fine, dense, moist (TILL) 

~-----~,I . 
. 

20 -

-
-
-

25 -

. 
30 -

. 

. 

35 -
. 

40 

I 

I 

End of Boring at 16.S feet· 

Drilling Method: 7" OD x 3.25" ID Hollow Stc:m Auger. 

Sampling Method: 2-inch Split Spoon Sampler driven by a 140 
lb. hammer. 

' LEGEND: I 2" 0.0. Split-Spoon Sampler 

][ 3" 0.0. Sllc:lby,Tubc Sampler 

][ 3''0.D. California Sampler 

GROUNDWATER 

OBSERVATION WELL: 

tAliJ Group Northwest, Inc. 
-_. C.Otechnical En1lnoen, Ge,:,logiats, & 

En\lironmental Sclentlall 

6-inchet I-foot % 
No. 

Sl 2,3,6 9 20.9 

S2 7,16,18 34 17.3 

S3 7,12,lS 27 13.3 

S4 S,7,11 18 28.3 

ss 3,7,16 23 30.7 

I 

S6 11,20,24 44 16.3 

-

BORING LOG 
PROPOSED COOPER ELEMENTARY 

SEC SW GENESEE ST & 21ST AVE SW 
SEA TILE, WASHINGTON 

JOB NO. G-OS58 DATE 3/25/96 I 

Other Tests&. 

Comments 

Groundwater 
seepage not 
encountered in 
Boring 

J 

PLATE 4 

I 



BORING NO. 
Logged By: TP Date Drilled: 3/22/96 

Depth I 

ft. 

. 

5 -
. 

. 
10 -

. 
15 -

-
. 
-· 
. 

20 -
-

25 

. 

30 -

35 -

40 

·-
Soil Description uses 

ML Brown to gray SILT with fine to medium sand, soft to 
very stiff; moist 

SM Brown-gray silty SAND, tine, with fine to coarse gravel, 
very dense, moist (TILL) 

I~ - • '" - - - - - - - - - - - - - - - - - - - - - -
ML Blue-gray SILT with fine gravel, hard, moist (TILL) 

End of Boring at 16.0 feet 

Drilling Method: r OD x 3.2S" ID Hollow Stem Auger. 

Sampling Method: 2-inc.h Split Spoon Sampler driven by a 140 

lb.hammer. 

LEGEND: I 2" O.D. Split-Spoon Sampler 

J[ 3" O.D. Shelby-Tube Sampler 

][ 3" O.D. California Sampler 

GROUNDWATER 

OBSERVATION WELL: 

-ti:illJ Group Northwest, Inc. 
~ Gcotechnlcal Enginttn, Gfflogbtt, & 

Envirannungl $&nfhll 

B-2 
Surface Elev. 212 feet+/-

SAMPLE 
SPTN Water 

BloW1pcr Blows per Content 
6-inchcs 1-fool % 

Type No. 

l Sl 2,2,2 4 18.9 

I S2 S,7,11 18 19.8 

I SJ 18,40,42 82 12.5 

-
I S4 so1s~ SOJS" 11.J 

I S5 5014" 50/4" 

I 

14.l 

I S6 44,50/4" 12.1 

Ii 

BORING LOG 
PROPOSED COOPER ELEMENT ARY 

SEC SW GENESEE ST & 21 ST A VE SW 
SEATTLE, WASlflNGTON 

Other T esb ,!l 
Comments 

Groundwater 
seepage not 

encountered in 
Boring 

JOB NO. G-0558 DATE 3/25/96 J PLATE 5 



I 

' 

BORING NO. B-3 
Logged By: 1P Date Drilled: 3/22/96 

Depth l 
ft. 

. 

. 

. 

s -
. 
. 

. 
10 

1 I . 
. 
-

15 -. 
. 
. 

20 --
-
. 
. 

25 -
-
-
-
. 

30 -. 
. 
. 

35 _ , 

. 

. 

. 
·10 

uses Soil Description 

ML Brown to gray sandy SILT with occ. orange mottling 
and trace organics, medium stiff to stiff: moist 

>- -· ·---- - ------ - ---- -----
SP- Gray fine to medium SAND with silt and occ:. fine 
SM gravel, medium dense, moist 

JI.fl. Gray SILT with fine to medium sand and occ. fine 
gravel, hard, moist (TILL) 

- - ·Ii- - --- - - ----- - -- ---- - - @. 

ML Blue-gray SILT with fine gravel, hard, moist (TILL) 

End of Boring .at 16.5 feet 

Drilling ll.!cthod: r OD x 3.25" ID Hollow Stem Auger. 

Sampling !\-tethod: 2-inch Split Spoon Sampler driven by a 140 
lb. halllfflC1'. 

L£CEND: I 2" 0 .D. Split-Spoon Sampler 

][ 3" O.D. Shelby-Tube Sampler 

][ 3" O.D. California Sampler 

GJ(OU}.'DWATER 

OBSERVATI0:,1 \\UL· 

arm,-G=-ro_u_p--,,.:N=-0-r_th_w_es- t,-=1=-n-c-. -
~ l:111Jc•I ~ nttn, GNlop.u, & 

6,nin,111Dm1tal ~ 

Tn,c No 

I! SI 

I 
I 
II 
I 

I 

S2 

S) 

S4 

ss 

I 
I 

Surface Elev. 

2,2,6 

6,11,12 

13,30, 
sow 

20,43,44 

18,30,55 

I 

SPTN 
Bl°"" per 

,.roo4 

ID 

I 

l3 

IIOflO" 

11'7 

I 

BORING LOG 

:n.1 

1.9.9 

lM 

l lJ 

11 ) 

PROPOSED COOPER ELEMENT ARY 
SEC SW GENESEE ST & 21ST AVE SW 

SEATTLE, WASHINGTON 

JOB NO. G-0558 DATE )125196 I 

210 feet+/-

Groundwater 
seepage not 

1 

encountered in 
Boring 

PLATE 6 



BORING NO. B-4 
Loggocl By: TP Dt1tc Drilled: 3/22f..l6 Surface: Elev. 210 feet+/-

Depth SAMPLE. 
Sl'"rN Waler 

I, Ct.her Tc,11 a. 
uses Soil Description Bio""' per 131owl p,:r Cm1Cc11 

6- ln..llC!I 1.foo1, "' 
Common!• 

ft. Tvne No. 

- I ML Brown to gray SILT with occ. orange mottling and trace l SI 3,2,1 3 ll.(i 

organics, soft. moist . Groundwater 

. I S2 10,22,33 55 IS.I 
seepage not 

SM Gray silty SAND, fine to medium with fine to coarse encountered in . 
grave~ very dense, moist (TILL) Boring s - I I SJ 15,34,S3 117 12,0 . I 

- I S~ I 6016" 60fli " ll .6 
I 

. 
10 -

I _, ss 11,,20, 70/ 10· 16,4 
I ,o.•,r 

' ~ I 
I 

-l5 --
,... ___________ 

·- ·-- -------- ML Blue-gray SILT with sand and fine gravel, hard, moist 

I (TILL) 
S6 20,40,S3 ~3 12-0 -

End of Boring at 16.S feet 

20 Drilling Method: 7" OD x 3.2S" ID Hollow Stem Auger. -
- Sampling Method: 2-indt Split Spoon Sampler driven by a 140 

lb. hammer. 

-25 -

30 -

35 - ! 

I 

I -
-40 I I 

LEGE.ND~ I 2" O.D. Split-Spoon Sampler CiROUNDWA!ER 

][ 3" 0.0. Shelby-Tube Sampler OBSERVATION WEU.: ~-dw,«.l=I 

][ 3" 0.0. California Sampler p (screen) 

---- BORING LOG 
ffli•J Group Northwest, Inc. PROPOSED COOPER ELEMENT ARY 

---- -~ ~llnla.l r ... ,111 .. n, <lft1 .. bll. .I SEC SW GENESEE ST & llST AVE SW 

[a\'lt,mmffltal SrufflkU SEATTLE, WASHINGTON 

JOB NO. 0 -0558 DATE 3/25/96 I PLATE 7 



I 

Logged By: 

uses 
ft 

. 

. 
-
. 

5 -
' ML . 

BORING NO. B-5 
TP Dote Drilled: 31221% 

Soil DeS<:ription 

Gray-brown SILT with sand and occ. orange mottling. 
medium stiff to wry sill( moist 

Gray SILT with fine to medium sand and fine to coarse 
gravel, hard, moist (TILL) 

Surf11;:eEh:v 210 feet+/. 

SPTN 

1,3,.3 6 28.~ 

Groundwater 

,,1,1, 21 19.0 seepage not 
encountered in 
Boring 

13,13,27 40 16,.6 
I 

. 13,21,40 61 B.O 

10 -
. 
. 
. 
. 

15 -

~-· ------- -------------
SP
SM 

Gray SAND, fine to medium, '>'ith silt and fine to coarse 
gravel. very dense, moist {TILL) 

~-~ ------------------ ---· SM Blue-gray SAND, fine to medium with silt and fine to 

I s, .a.9 

coarse gravel, very dense, moist (TILL) 
I 60,''" 9.5 

20 

25 

30 

3S 

40 

. 

. 

. 

. 
-

-
-
. 

-

. 

-
' 

. 

. 

. 

End ofBorins al 15.S feel 

Drilling Msthod: 7" OD x 3.25" ID Hollow Stem Auger. 

Sampling Method: 2-inch Split Spoon Sampler driven by a 1-40 
lb. hammer. 

LEG EN~ I 2" O.D. Split-Spoon Sampler 

J[ 3" O.D. Shelby-Tube Sampler 

][ 3" O.D. California Sampl« 

GROll'l!>WATER 

OB.SERVA llON WEI.L: 

tfm·- G,,=-r-ou_p_N_o_r_t_h_w_e_s_t,-In-c-. -
~ Ctiaudlnlnl iw!1lnttn., ~orbb. & 

ut~III.I Sdlnllli& 

JOB NO. 

. J1e11 
'!'"'7 

-I--~;_ mu...red WllC1' 1-1 

I ) wc.11 tip ccn:m> 

BORING LOG 
PROPOSED COOPER ELEMENT ARY 

SEC SW GENESEE ST & llST AVE SW 

SEATTLE, WASIUNGTON 

G-0558 DA TE l/25/96 I 

I 

I 

PLATE 



. 
BORING NO. B-6 

Logged By: 

Doplh 
uses 

('L 

ML 

-
-

5 -
. 

I I SM . 
-. 

10 -
i . 

-
15 -..sz 

-

. 

. 
20 -

. 

. 

. 
25 -

. 
-

30 -
. 
. 

35 -. 

-. 
40 

TP Thlte: Dnlled J/l1J96 

Soil Description 

Gray-orange SILT with sand trace organics, soft to very 
stiff: moist 

Gray SAND with silt and fine to coarse gravel, very 
dense, moist (TILL) 

End of Boring at 15.S feet 

Drilling Method: 7" OD x 3.2S" ID Hollow Stem Auger. 

~mpling Method: 2•inch Split Spoon S.implcr driven by a 140 
lb. lwtmcr . 

LEGEND: I 2" O.D. Split-Spoon Sampler 

J[ 3"0.D. Shelby-Tube Sampler 

][ 3" O.D. Califomi,a Sampler 

GROUNDWATER 

OBSERVATION WEI..L 

~ 
tiJE---:Gr=_o_u_p_N:::-::-o-rth-,-w- es-. -t,-ID-.-c:-. -

Ctvt.cbakal £Aslncrn, Gtohltln.1, .. 
~inllJlllattal Sdl:ff!IU.1 

JOB NO. 

Surfu~ Elev. 105 feel+{. 

SAMPLE 

Tvuc, No. 

I Sl 

I S4 

I ss 

I S6. 

Bltiw1 pt.(' 

6-inchc:a 

1,1,1 

4,9,17 

lS,6016" 

6016" 

,sw 

W6" 

SPTN 
Blow, per 

I-foot 

2 

26 

60,6" 

BORING LOG 

W.ttc:r 

Contcnl 
~~ 

31. I 

16.J 

10 9 

18 l 

7.7 

10.!:I 

PROPOSED COOPER ELEMENTARY 
SEC SW GENESEE ST&. 21ST AVE SW 

SEATTLE, W ASmNGTON 

G-Osss f DA TE 3ns196 . I 

Groundwater 

measured at a 
depth of14.S 
feet, 30 
minutes after 
drilling 

PLATE 9 


