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''FROM WGC, INC. /HAMMER PHONE NO. 

. I 
Feb. 25 20013. :1.1: 2~AM 

·western Geotechnical Consultants, Inc. 
· 4183 Salt<:prings Dr., Ferndale. WA 98248 Phori.e/FAX (360)380~2507 

February 20, 2008 

Mr. John Dennis 
323 Dunbar Lane 

cc·, ,.lf,IUN/T'( D ,.,, .. 
c V,:L0/-\1[.NT 

CamaPo Island, WA 98282 

Re: Geotechnieal Site Investigation 
159th St S:E, on the East ancl West Sides of Dennis Way 
Monl'oe, WA 98272-2009 

Western Geotechnioal Consultants, Jue. is pleased to provide this geoteohnical engineering report 
prepared fot the above referenced property. The property is a.rectangular shaped parcel that is 
located on the south side of 159t1i St. SB and on the east and west sides of Pennis Way in Monroe, 

.- Washington. The plan is to develop a 26 Iot plat with on~site infiltration facilities to 
accommodate stonnwater. Figure 1 is a site plan showing the preliminary site plan layout. · 

l11e USDA Soils Class;flcation Service "Soil Swvey of Snohomish County Area. Washington" 
has classified the soils as Sultan silt loam. This very deep, moderately well drained soil is located 
over flood plains. It formed in alluvium in glacial outwash and it is underlain by basins and 
outwash plains. The permeability of Sultan soils is moderately slow. Runoff is slow and the 
threat ofwatet erosion is slight. The near surface and underlying soils identified in our 
investigatfon are consistent with the Soil Conservation Service (SCS) soil description. 

The purpose of our investigation was to evaluate the site with respect to developing the site using 
on-site infiltration of storm water. The specific scope of our investigation for the site ill.eluded the 
following services: 

• Review available published geologic, geotechnioal and topographic information for 
the area including soil and groundwater information for nearby properties contained 
in our files. 

• Excavate 2 test pits and obtain ~:iamples to explore. soil and groundwater conditions 
within the proposed infiltration tract (see Figure 1). Piezometers were installed in 
both of the test pjts for future monitoring of groundwater levels. 

• Classify soils in accordance with the Unified Soils Cfa.ssjflcation System (USCS). 
• Perfonn field and laboratory testing as deemed necessary in support of our 

conclusions and recommendations. Lab testing included grain size analyses 
performed in accordance wi.th the USDA textural triangle methodology so as to 
determine de~ign infiltration rate of the site soils. 

• Prepare th:ls engineering report including a summary of work performed and our 
conclusions and recommendations regarding: 
• Soil and groo:ndwat.er information for use in designing infiltration facilities. 
• Provide design infiltration rates for use in stonnwater facilities design. 
• Provide recommended subgrade strength values (California Bearing Ratio) for 

use in designing the .road section. 
• Provide seismic desJgn parameters for structural design 
• General site development recommendations with respect to geotechnioal issues 

identified during our field investigation. 
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Surface Conditions . 
Access to the site is from the south via Dennis Way and from the north via. 159th St. SE. 
The property is a relatively flat, rectangular shaped parcel that is presently partly wooded 
and partly grass and weed covered. 

Subswiace Conditions 
Subsurface soil and groundwater conditions were explored on February 11, 2008 when a 
total of two test pits were advanced using a tracked excavator with a 3-foot wide bucket. 
In addition 2 test pits were ~xcavated by Cascade Sutvey and Engineering, Inc. in June 
2007 and theS{? logs are attached to this report. The test pits were excavated at the 
approximate locations shown on the attached Site Plan, Figure· l. Soil and groundwat.er 
conditions were continuously logged using the Unified Soils Classification System 
(USCS) and soil samples were obtained for inspection and testing. Edited tabulated test 
pit logs are included. in this report together with a USCS ohart explaining soil 
descriptions. 

Subsurface conditions were found to be very similar at the 2 test pit sit.es. The subsurface 
profile consists of about a foot or more of dark brown sandy organic SILT to silty SAND 
with numerous roots (OL/SM by USCS) (forest duff) with numerous roots and organic 
debris that was in a soft and wet state. Below the topsoil layer we encountered silty fine 
SAND to sandy -SILT (SM/ML by USCS) that extended to a depth of 2 to 2 .. 1/2 feet 
below grade. This soil wrlt is underlain by SILT (ML by USCS) that extended to a depth 
of 5 to 6 feet below grade. The silt layer was underlain by a medium to ooarse sandy 
ORA VEL and cobbles (OW by USCS) with sandy zones and boulder zones that extended 
to the depth of the test pits (15.3 feet maximum). · 

Groundwater 
Groundwater was not encountered in either of the test pi~ at the time of the investigation -
on 2/111'.?008. Piezometers were installed in both test pits for future monitoring of the 
groundwater levels. 

We returned to the site on February 18, 2008 to read the piezometers and we determined 
that th~ piezometers were dry full depth. The results of the piezometer readings are 
summarized below. 

Test Pit No. Depth of Test Pit Water Level (BGS) 
{feet) 

1 1s.o• Dry 
2 15.3' Dry 
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Laboratozy tests were performed on selected soil samples obtained durlng OW' test pit 
investigation. Laboratory testing included soil inspection under controlled laboratory 
conditions, moisture content determination, and grain si:7..e ~18.lyses performed in 
accordance vvith the USDA textural triangle methodology. The moisture content test results 
are included in the tabulated log oftest pits and. the results oftbe grain size analyses are 
attached to this report in. the form of grain size distribution curves. The results of the 
USDA grain size tests are also plotted on the attached USDA Textural Triangle. 

Conclusions and Recommendations · 
General 
Based on our geotecbnical investigation. we conelude that stonnwater infiltration wUl ·be 
feasible for the property. The following section provides our analyses and 
recommendations for the infiltration rate based on our geotechnical investigation and 

. I 

subsequent l_aboratory testing ofthe represootative relatively clean granular soils located 
below the silty soil layer. 

Infiltration. Rate 
We detemimed the infiltration rate for representative soils encountered in the Test Pits at 
the site inaccordance with the 2005 edition of the Washington Department of Ecology 
(DOE) Stonnwater Management Manual for Wes.tern Washington. Representative, 
relatively free:.cJraining soil samples taken from beneath the topsoil and near surface silty 
soils were tested. The soils were classified in the field and are docUmented on the test pit 
logs as sandy ORA VEL (GW by the USCS). A total of 2 grain size analyses were 
performed. The test results are attached to this_report in the fom.1 of grain size 
distribution curves and the results are also plotted on the USDA textural triangle. 

Based on the testing the soil is sandy GRAVEL. The 2005 Stormwater Management 
Manual recommends a long tenn (design) infiltration rate of 6.5 inchQs an hour for the 
sandy gravel with a D10 =:: 0.3mm (see Table 3.8 in the Ston:nwater Management Manual). 

General Site Development 
The following sections of this report contain recommendations for general site 
development. Note that these recommendations are based on the limited scope of 
subsurface exploration performed as a part of our geoteohni~l services for the project. 
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Site Preparation: All topsoil or other organic. soft or deleterious material must be 
~tripped and removed from those areas to be developed. Based on our test pit 
investigation, a st:dpping depth of about 1 foot should be anticipated. Note that deeper 
over-excavation may be required where deeper unsuitable soils such as tree root balls or 
unidentified. fill soils are encountered. · 

IBC Site Classification: Based on our geotechnical investigation the site soils are 
classified a.s soil type D, stiff soil profile. The earthquak:~ spectral responses (Sms and 
$ip,1) may be computed using Soil Class D and Tables 1615.1.2 (1) and 1615.1.2(2) of the 
IBC (2003 ed.). . 

Access Road Subgrade Strength Design Parameters 
On the basis of our review of site soil conditions mapped by the SCS and soil conditions 
along the infiltration site, a minimum CBR value of 7 has been assumed for 
the neat surface soils. This value is based on correlation of soil type and our experience at 
$ites with similar soil conditions. 

Some of the important factors that affect the durability of pavement surfacing include 
, stability and penneability of the subgrade soils and base materials. the presence of ground 
water, design Ufe of the road section, the traffic volume, and the :frequency of heavy truck 
traffic. The road section design should include the factors listed above or should meet ihe 
City of Monroe standards for residential roads. 

The pave111ent section should be installed over firm sub~grade. Foilowing excavation 
and/or filling to establish sul,..grade elevation, but immediately prior to road section 
installation, the sub-grade sur£ace should be proof rolled with a loaded l O cubic yard dtunp 
truck or equivalent. Any soft areas exposed by the proof rolling which cannot be easily 
compacted should be over-excavated and back filled with compacted granular filL 

Erosion Control: Erosion control during construction of the proposed facilities can be 
accomplished through placement of proper sedimentation control facilities. We 
recommend siltation control facilities, consisting of either hay bales or silt fences, be 
fabricated around all construction areas. Typical details for siltation control facilities 
using either hay bales or silt fences are attached to this report. 
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Siltation devices should be placed down gradient of all construction areas and ol~ed 
are~ to provide siltation con,trol during constructlo11. All siltation control devices ~hould 
be maintained in operable condition during construction, ·and left in operable cond(tion 
until the site has been revegetated and siltation is no longer a threat. At that time the 
siltation faciUdes should be removed. 

Closure 

The scope of our services was limited to two test pits excavated across the proposed 
infiltration site 10 obtain subsur-mce info1tnation for stonnwater infiltration desigrrand 
general site development. If subsurfaoe $oil conditions encountered during the site 
development are different or appear to be different from those indicated in this report, we 
should be advised immediately so we can review and reV;ise our reconunendations, if 
necessary. 

Thank you for the opportunityto be of assistance to you on this project. If you have any 
questions· re,ti!:arding the contents of this report.or ifwe can be of further assistance please 
contact our office. 

Sincerely, 

Western Geo technical Consultants, Inc. 

Theodore A. Hammer,_P .E. 
Qeotechnical Engineer 

Inclusions: Figure 1, Site Plan 
USCS Classification Chart 
Log of Test Pits 

Attachments: Grain Size Distribution Curves 
USDA Textural Triangle 
Log of Test Pits Prepared by Cascade Surveying and Engineering, Inc. 

File: 08 09 I 

I 
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. figure 1 
Site Plan & Test Pit Locations 
Dennis. Property - 159th St. SE 

Monroe, Washington 

" / 
sorL LOG LOCATIONS 

D 

yi:CINITY MAP AND SO{L LOG LOCATIOI!J§. 
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Loi? of Test Pits ~ile: os 09 1 

Test Depth uses Soil Desctiption Sample Water La.b 
Pit Interval Class. No./ Content Testing 
No. (feet) Depth (%) 

ff~~t) 
TP~t O;Owl.O OL/SM Dark brown sandy organic 

SILT to silty SAND with 
numerous roots and 

organic debris (soft, wet) 
(forest duffi 

l .0-2.5 SM/ML Brown silty fine SAND 1-1/1.S' 27.'1% 
to sandy SILT, some 

roots (very wet, relatively 
non-compact) 

2.5-5.0 ML Gi:ay brown SILT (very 1~2/4.0' 34.8% -
wet, relatively compact) ., 

5.0y15.0 GW l'v.hilti colored medium to 1-3/7.0' 8A% *GS 
coarse sandy ORA VEL 1-4/13.0' 4.7% 
with numerous cobbles 1-5/14.5' 5.4% 

(m~is4 relatively compact) 
(gravel & cobbles are 

rounded) {sandy zone at 8 
to 8-1/2 ft. (SP)) (cobbly 
w/ocoasional boulders at 

11 feet) (boulders at 13y 1 /2 
ft., hard to exc~vate) .. 

Notes: 
• Test Pit terminated on 02/11/08 at 15.0 feet. 

- • No groundwater seepage encountered. 
• Piezometer installed full depth. 
• Piezomet.er read o~ 2/18/08 and test pit was dry full depth. 
• Test pit backfilled upon completion. 

*GS indicates a grain size test was performed in accordance with the textural triangle 
methodology. · 
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Loe- of Test Pits File: og· 09 l 

Test Depth uses, Soil Description saw.ple Water Lab 
Pit Int~rval Class. \ No./ Content Testing 

No. (feet) Depth ~%} 
.Jf.~tl 

TP-2 0.0"1.3 OL/SM Dark brown sandy organic 2 .. 1/()J~i ·,o.oo/a 
SILT to silty SAND with 

numerous roots and 
organic debris (soft, wet) · 

(forest duff) 
1.3w2.1 SM/ML Brown silty fine SAND 2-2/3.01 34.7% 

to sandy SILT, some 
roots (very wet. relatively 

non-compact) 
. 2.1-6.0 ML . Gray btown SILT (wet, 2-3/8.0' 11.0% 

relatively compact) 
6.0~15.3 GW Multi colored medium to 24115.0' 6.7% *GS 

coarse sandy ORA VEL 
with numerous cobbles 

(moist, relatively compact) 
(gravel & cobbles are 

rounded) (sandy zones at 
6.6 to 7.3 ft. (SP)) 

(boulders and cobbles at 9 
ft.) (hard to excavate at 
10.0 ft.) (sandy zone at 

14.0 ft.) (hard to excavate 
at 15 ft.) 

Notes: 
• Test Pit tenninated on 02/11/08 at 15.3 feet. 
• No groundwater seepage encountered. 
• Piezometer installed full depth. 
• Piezomet.er read on 2/18/08 and test pit was dry full depth. 
• Test pit back.filled upon completion. 

*GS indicates a grain size test was performed in accordance with the textural triangle 
methodology. 

' . I 
i 
I 
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TEST REPORT 
SOIL SIEVE ANALYSIS 

PltOJECT: 
CLIENT: 
AGS. TYPE: 
SOURCE: 

Dennis Addition Site - Ganaral services 
Western Gaotc.chnlcal , 
USDA - sand, uses -Gravel wt Sand (GP) 
Native, Test Pit 1 · 

LOCATION: 
LAB SAMPLE#: 5831 
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P/ISSING SPEC. % • 

#6.0 T 
f1,00 4, 
~QQ 3.4 

1--- -----1--

0 tro.a. 60.0 10.0 &,Q 1.0 0.6 O.'f 0.05 --· ... , __ _ 

Grain diat11etar (mm) 

Comments: 

Copiaa: Cllel'lt 

s,•mmadarA!@R.LL 
Gr$hl ~iehardaon 
nchnroal Director 
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TEST REPORT. 
SOIL SleVE ANALYSIS 

PROJECT: 
CU ENT: 
AG.G. TYPE:: 
SOWRCE: 
LOCATION: 

Dennie Addition Site .. General Setvlcea 
w,swm Geotechnlcal 
IJ$DA - Sand. USCS - Gravel w/ Sand (GW) 
Native-, Test Pit 2 · 

LAB SAMPLE#: 8832 

GRAIN.SIZE DISTRIBUTION CURVE 
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· Dennis Jlroperty -159 St. SE 
l\{onroe, \V~shington 

SOIL LOGS 

DEPTH __ DESCRIPTION 

0'-3' 
3'~7' 
7'-11 1 

l 1 '-15'+ 

0'-3.5' 
3.5'-101 

IQ' .. 151+ 

BRNSALOAM 
TAN SI SA LOAM 
GRAY GR MED SA 
GRAY GR MED SA W/COBBLES 
NO HARDPAN OR WATER FOUND. 
ROOTSAT7' 

BR SA LOAM 
GRAY MED SAND _ 
ORA Y GR MED SA 
NOHARDPANOR WATERFOUND 
ROOTS A T.4.5' 

' . 


