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‘Western Geotechnical Consultants, Inc. 'Y OF oy,
4183 Saltsprings Dr., Ferndale, WA 98248 Phone/PAX (360)380:2507 CElvER
UL 18 2015

February 20, 2008 ]

SO e
Mr. John Dennis =LOPeyT
323 Dunbar Lane

Camano Island, WA 98282

Re: Geotechinical Site Investigation
159" St, SE, on the East and West Sides of Dennis Way

Monroe, WA 98272-2009

Western Geotechnical Consultants, Inc. is pleased to provide this geotechnical engineering report
prepared for the above referenced property. The property is a rectangular shaped parcel that is
located on the south side of 159® St. SE and on the east and west sides of Dennis Way in Monroe,
- Waghington, The plan is to develop a 2B lot plat with on-site infiltration facilities to
accommodate stormwater. Figure 1 is a site plan showing the preliminary site plan layout, -

The USDA Soils Clasgification Service “Soil Survey 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, Jt formed in alluvium in glacial outwash and it is uuderlain by basins and
outwash plains. The permeability of Sultan soils is moderately slow. Runoff is slow and the
threat of water erosion is slight. The near surface and underlying soils identified in our
Investigation are consistent with the Soil Congervation Service (SCS) soil deseription.

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

» Review available published geologic, geotechnical and topographic information for
the area including soil and groundwater information for nearby properties contained
in our files, - |

¢ Excavate 2 test pits and obtain samples to explore soil and groundwater conditions
within the praposed infiltration tract (see Figure 1). Piezometers were installed in
both of the test pits for future monitoring of groundwater Jevels.

s  Classify soils in accordance with the Unified Soils Classification System (USCS).
Perform field and laboratory testing as deemed necessary in support of our
conclusions and recommendations. Lab testing included grain size analyses
performed in acoordance with the USDA textural triangle methodology so as to
determine design infiltration rate of the site soils.

*  Prepare this engineering report including 2 summary of work performed and our
conclusions and recommendations regarding: ‘

»  Soil and groundwater information for use in designing infiltration facilities,

¢ Provide design infiltration rates for use in stormwater facilities design.

¢ Provide recommended subgrade strength values (California Bearing Ratio) for
use in designing the road section,
Provide seismic design parameters for structural design
General site development recommendations with yespect to geotechnical issues
identified during our field investigation.
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Site Conditions

Surface Conditions
Access 1o the site is from the south via Dennis Way and from the north via 159" St. SE,

The property is a relatively flat, rectanngular shaped parcel that is presently partly wooded
and partly grass and weed covered.

Subsurface Conditions
Subsurface soil and groundwater conditions were exploréd 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 exeavated by Cascade Survey and Engineering, Inc. in June
2007 and these logs are attached to this report. The test pits were excavated at the
approximate locations shown on the attached Site Plan, Fj igure 1. Soil and groundwater
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 chart explaining soil

descriptions.

Subsurface conditions were found to be very similar at the 2 test pit sites. The subsurface
profile consists of about a foot or more of dark brown sandy organic SILT to silty SAND
with nurnerous 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 unit 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 coarse sandy
GRAVEL and cobbles (GW 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 pits at the time of the investigation

on 2/11/2008. 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 the piezometers were dry full dcpth The results of the piezometer readmgs are

summarized below.

Test Pit No. Depth of Test Pit Water Level (BGS)
(feet)
1 15.0 Dry
2 15.3' Dry
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Laboratory Testing
Laboratory tests were performed on selected soil samples obtained during our test pit

investigation, Laboratory testing included soil inspection under controlled laboratory
conditions, moisture content determination, and grain size analyses performed in
accordance with the USDA textural triangle methodology. The moistuie content test results
are included in the tabulated log of test pits and the results of the grain size analyses are
attached fo 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 geotechnical investigation, we conclude that stormwater infiltration will e
feasible for the property. The following section provides our analyses and
recommendations for the infiltration rate based on our geotechnical investigation and
subsequent laboratory testing of the representative relatively clean granular soils located

below the silty soil layer.

Infiltration Rate
We determined the infiltration rate for representative soils encountered in the Test Pits at

the site in accordance with the 2005 edition of the Washington Department of Ecology
(DOE) Stormwater Managerment Manual for Western Washington. Representative,
relatively free-draining 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 GRAVEI (GW by the USCS). A total of 2 grain size analyses were
performed. The test results are attached to this report in the form of grain size
distribution curves and the results are also plotted on the USDA textural triangle.

Based an. the testing the soil is sandy GRAVEL. The 2005 Stormwater Management
Manual recommends a long term (design) infiltration rate of 6.5 inches an hour for the

sandy gravel with a D10 > 0.3mm (see Table 3.8 in the Stormwater Management Manual).

General Site Development

The following sections of this report contain recommendations for peneral site
development. Note that these recommendations are based on the limited scope of
subsurface exploration performed as a part of our geotechnical services for the project.
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Site Preparation: All topsoil or other organic, soft or deleterious material must be
stripped and removed from those ateas to be developed. Based on our test pit
investigation, a stripping 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 as soil type D, stiff soil profile. The earthquake spectral responses (Sms and
Sm1) may be compnted 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, 2 minimum CBR value of 7 has been assumed for
the near surface soils. This value is based on correlation of soil type and our experience at

sites with similar soil conditions.

Some of the important factors that affect the durability of pavement surfacing include
stability and permeability of the subgrade soils and base materials, the presence of ground
water, design life of the road section, the traffic volime, and the frequency of heavy truck
traffic. The road section design should inchude the factors listed above or should meet the

City of Monroe standards for residential roads.

The pavement section should be installed over firm sub-grade. Following excavation
and/or filling to establish sub-grade elevation, but immediately priot to road section

~ installation, the sub-grade surface should be proof rolled with a loaded 10 cubic yard dump
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 Controk: Erosion control during construction of the proposed facilities can be
accomplished through placement of proper sedimentation control facilities. We
recomtnend 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 fances are aftached to this report.
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Siltation devices should be placed down gradient of all construction areas and cleaved
areas to provide siltation control duting construction. All siltation control devices should
be maintained in operable condition during construction, and left in operable condition
until the site has been revegetated and siltation is no longer a threat. At that time the

siltation facilities should be removed.

Closure

The scope of our services was limited to two test pits excavated across the proposed
infiltration site fo obtain subsurface information for stormwater infiltration design and
general sife development. If subsnrface $0il conditions encountered during the site
development are different or appear to be different from thogse indicated in this report, we
should be advised immediately so we can review and revise our recommendations, if

necessary.

Thank you for the opportunity 1o be of assistance to you on. this project. If you have any
questions regarding the contents of this report or if we can be of further assistance please

contact our office.

Sincerely,

Western Geotechnical Consultants, Inc,

e

" Theodore A, Hammer, P.E.

Geotechnical Engineer
Inclusions:  Figure 1, Site Plan
USCS Classification Chart =7
PIRES f2/ 27/ 0
Log of Test Pits rEY /27/ Zi
Attachments: Grain Size Distribution Curves
USDA Textural Triangle

Log of Test Pits Prepared by Cascade Surveying and Engineering, Ine.

Fila: 08 09 |
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K Figure 1
Site Plan & Test Pit Locations
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Dennis Property — 159" St. SE
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Test Pit terminated on 02/11/08 at 15.0 feet.
No groundwater seepage encountered.
Piezometer installed full depth.

Piezometer read on 2/18/08 and test pit was dry full depth.
Test pit backfilled upon cormpletion.
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._Log of Test Pits ile: 08 09 1
Test | Depth USCS Soil Description Sample { Water | Lab
Pit | TInterval Class. ‘ No./ Content | Testing
No. (feet) Depth (%) :
, \ (feet)
TP-1 | 0.0-1.0 | OL/SM | Dark brown sandy organic
SILT to silty SAND with
numerous roots and
organic debris (soft, wet)
, (forest duff)
1.0-2.5 SM/ML Brown silty fine SAND 1-1/1.5' 27.1%
to sandy SILT, some
roots (very wet, relatively
' non-compact)
2.5-5.0 ML Gray brown SILT (very 1-2/4.0" | 34.8%
wet, relatively compact) -
5.0-15.0 GW Multi colored medium to | 1-3/7.0 8.4% *GS
coarse sandy GRAVEL | 1-4/13.0' | 4.7%
with numerous cobbles | 1-5/14.5' | 5.4%
(moist, relatively compact)
(gravel & cobbles are
rounded) (sandy zone at &
to 8-1/2 ft. (SP)) (cobbly
w/oceasional boulders at
11 feet) (boulders at 13-1/2
ft., hard to excavate}
Notes:

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

methodology.
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Log of Test Pits Fil 08091
Test | Depth USCS Soil Description Sample | Water Lab
Pit | Interval Class. No./ Content | Testing
No. (feet) ' Depth (%)
, , _(fest) |
TP-2 | 0.0-1.3 | OL/SM | Dark brown sandy organic | 2-1/0.8' | 70.0%
SILT to silty SAND with
numerous yoots and
organic debris (soft, wet)
_ (forest duff)
1.3.2.1 | SM/ML Brown silty fine SAND 2-2/3.0" | 34.7%
to sandy SILT, some
roots (very wet, relatively
non-compact) L
2.1-6,0 ML _Gray brown SILT (wet, 2-3/8.0' | 11.0%
relatively compact)
6.0-15.3 GW Multi colored medium to | 2-4/15.0' | 6.7% *GS
coarse sandy GRAVEL
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:

® 3 ¢ &

Test Pit terminated on 02/11/08 at 15.3 feet.
No groundwater seepage encountered.

Piezometer installed full depth.
Piezometer read on 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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TEST REPORT
SOIL SIEVE ANALYSIS
PROJECT: Dennis Addition 8ite - Ganaral Services JOB.NO: 08-D042
CLIENT: Waestoin Geotachhnlcal ‘REPORTNO: 87
AGG, TYPE:  USDA - Sand, USCS - Graval w/ Sand (GP) DATE: 22208
SQURCE: Native, Test Pit 4 PAGE NO:; 1of1
LOCATION: - SAMPLE DATE: 2-18-08

LAB SAMPLE #: 5£831

GRAIN-SIZE DISTRIBUTION CURVE

u ¢

SAMPLED BY: Ciient

'IDOA" “opn 'I-S AN g g % T ABNIG  #16 $20 /30 040 WEOKA0 Pico #2060 - i i
T T I WrTIry T 7 SIEVE |PASSING] SPEG.
NIENENR I | I N SiZE % *
N T ! ] 12" 75 -
IIAEREL [ f l | ! 34" 64 -
RN . ! 1 308" 51 -
TN T i 1 ¥4 43 :
. N ! . , ) #10 34 -
BN IER i o #20 23 -
N I NREIANIEE J ——— ¥40 18 -
| A Il T f #60 7 -
2 50/ O | N ! 1 = #100 4 -
‘g (] i 1 ] rd 3 Il #‘290 3.4 -
% i {7 ! T #270 Z9 -
R I — f < § | i
= . I Lowlt ] 1 \ ] ’ I
1 T ] I N 1I ! !
%0 5 I f i | — ) : ,
- L S | t I I [l I .
I I~ 1 T oy
il Lo o b T E\IRR f | |Seetcaton;
I LA I 1 B 1 H )
- : .
1ol .1 I f Y { i -
— T 1% ] 1 { : ‘\O\x;— ; %E%‘;Eg%
Lt U ] ] v . ASTM
T T ¥ 1 — ¥ - p RS . X
ol T3 ) , ; i Py [WetSkvo: ASTMD4D
1004 £00 100 54 0 a.6 [%] 005
Grain digetar (mm)
| Coase | Fine Goarse|  Medium | Fine
GRAVEL SAND

Comments:

Copiaa: Client

Submitled By; L mnr e s WA
Grani Richardson
Technlcal Bireclor
T A o W gootraLino.com
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TEST REPORT
SOIL SIEVE ANALYSIS
PROJECT: Donnls Addition Site - General Services JOB NO: 08-0042
CLIENT: Wastern Gaofachnical REPORT NO: 88 -
AGG. TYPE: USDA - Sand, USCS - Gravel w/ Sand (GMI} DATE! 2-22-08
SOURCE: Nativae, Tost PIt 2 PAGE NO: 1af1

LOCATION: -
1. AB SAMPLE # 5832

GRAINSIZE DISTRIBUTION CURVE

SAMPLE DATE: 2-1%-08
SAMPLED RY: Cllent

PR O k| S T I F I m uwo s sx0 40 vio moser 100 #200
T T I T SIEVE |PASSING| sPEC,
Y l I l SizE % .
o0 : 4 : ‘
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sl i [l | | [ | | SARY T @2 :
T iR ! | l | ] ~1/2" 79 -
T3 TN\ [ 1 g 1 3A |82 -
\ Tan
70 1 3{8" 49 -
] BN i Py | ] ! #4 3
p } M 1 y 3 oe \9 l
I RN E I ] I ! #10 5 -
LN EEIANIREE ! 1 #20 21 -
AN =TT+ ;:gg " -
5‘0 4 LY —— i o} [ X — -
N EE - ani EEmmiE S
o sl R A Nt H 3 . N #200 4.0 -
] T J oy { ] i #270 3.2 -
® T S : 1 .
3 Ht——— -t H- e i ! ,
- - f < f ! 5 e
20 ff— e -y [Preciionton:
d 1o b A | N T
. 1 ¢ 1]t M T Lo 1 |
104 [ : ' | 5\&:{; |
| —} ! | ! | Dy Siove: ASTM D422
1 1 T T ¥ ) 1 e —y et
! L 110 i } [ L ? 3 [Welgiew: ASTMDI140
100,60 500 100 L6 1.0 05 0.1 0.8
Grain dlameter {mm)
Coasa | Fine  |Coarse| Medium |  Fine
GRAVEL SAND
Comments: * There was one large 2-1/2" rack in the sampla.
Coplas: Client
Submiitad By: e ’
: Gmnt Rlchsrdaon
Technleal Direclor
mmmwmua%ﬂ A A Wgﬂmbm&mumgfmﬁrummm wWww.geotastinc.com
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Figure 1
Test Pit Logs by
Cascade Surveying & Engmeermg, Inc.
- Dennis Property - - 159" $t. SE

Monroe, Washington
o SOIL LOGS e
TEST PIT DEPTH DESCRIPTION
SL1 0'-3" . BRN SA LOAM
37" TAN SI SA LOAM
711 GRAY GRMED SA =
115" GRAY GR MED S5A W/COBBLES
NO HARDPAN OR WATER FOUND
ROOTS AT 7'
sL2. 03.5" BR SA LOAM
— 3.5-10" GRAY MED SAND
10%15% GRAY GR MED SA

NO HARDPAN OR WATER FOUND
ROOTS AT 4.5'




