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July 27, 2018 Earth Solutions NW LLC
ES-5631.01 Geotechnical Engineering, Construction

Observation/Testing and Environmental Services

Schneider Homes, Inc.
6510 Southcenter Boulevard #100
Tukwila, Washington 98188

Attention:  Mr. Harry Schneider

Subject: Summary Letter
Hicks Lake Apartments
2712 Hazelwood Lane Southeast
Lacey, Washington

Reference: Earth Solutions NW, LLC
Geotechnical Engineering Study
Project No. ES-5631, dated November 10, 2017

Roger H. Newell AlA Architect
Site Plan, dated September 9, 2017

Dear Mr. Schneider:

At your request, Earth Solutions NW, LLC (ESNW) has prepared this summary letter regarding
our most recent subsurface exploration at the subject site. Our scope of services was
completed in general accordance with our proposal dated May 29, 2018 and approved by
Schneider Homes, Inc. A summary of our exploration and additional geotechnical
recommendations are provided with this letter.

Project Description

The subject site is located northeast of the intersection between Hicks Lake Road Southeast
and Hazelwood Lane Southeast in Lacey, Washington. The approximate location of the
subject site is depicted on Plate 1 (Vicinity Map). The rectangular property is comprised of
one tax parcel (Thurston County Parcel No. 1182811-1100) totaling approximately 4.98 acres.
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We understand that the site will be developed into an apartment complex consisting of five
residential structures, various amenity buildings/structures, and general infrastructure
improvements. Consistent with the recommendations provided in the referenced geotechnical
engineering report (study), infiltration be implemented as means of stormwater management
for surface water runoff generated from impervious site surfaces.

This letter has been prepared for the exclusive use of Schneider Homes, Inc. and their
representatives. No warranty, expressed or implied, is made. This letter was prepared in a
manner consistent with the level of care and skill that is typical of other members in the
profession currently practicing under similar conditions in this area. Variations in soil and
groundwater conditions observed at the test pit locations may exist and may not become
evident until construction. ESNW should reevaluate the conclusions provided in this
evaluation if variations are encountered.

Surface Conditions

The subject site is bordered to the north by Wanschers Park, to the east by Hicks Lake, to the
south by Hazelwood Lane Southeast, and to the west by Hicks Lake Road Southeast. The
site is marginally developed with four modular homes and associated improvements, of which
are located within the eastern site area. Topography maintains a gentle easterly trending
declination with approximately 30 feet of non-uniform elevation change occurring within the
property boundaries. Vegetation consists primarily of grass landscaping within the eastern site
area and mature forested growth elsewhere.

Subsurface Conditions

A representative of ESNW observed, logged, and sampled four test pits within accessible
locations of the site for the purpose of further evaluating subsurface soil and groundwater
conditions. The test pits were excavated to a maximum exploration depth of 16 feet below the
existing ground surface (bgs). The following is a general description of the soil and
groundwater conditions encountered at the test pit locations. Please refer to the attached test
pit logs for a more detailed description of subsurface conditions. Representative soil samples
collected at the test pit locations were analyzed in general accordance with Unified Soil
Classification System (USCS) and United States Department of Agriculture (USDA) schemes.

During the original report preparation, ESNW observed, logged, and sampled the excavation
of seven test pits in October 2017. Although attached and shown on Plate 2, future discussion
relating to subsurface soil and groundwater conditions will solely pertain to our most recent
exploration (June 2018) unless otherwise specifically stated.

Topsoil and Fill

Topsoil was generally encountered in the upper six to eight inches of existing grades at the
test pit locations. The topsoil was characterized by dark brown color, the presence of fine
organic material, and small root intrusions.  Fill soils were not encountered at the explored
locations but may be anticipated within proximity to existing site structures and general areas
of improvement.

Earth Solutions NW, LLC
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Native Soil

Underlying topsoil, native soils generally consists of sand with varying degrees of silt (USCS:
SP, SP-SM, and SM) in a loose to medium dense condition. In-situ density was field
characterized based on resistance to mechanical excavation and degree of trench sidewall
caving. In general, native site soils were encountered in a damp to moist condition, extending
to the maximum exploration depth of 16 feet bgs. Similar soil conditions were encountered
during both our October 2017 and June 2018 field explorations.

Geologic Setting

As outlined in the referenced report, the site is mapped as being underlain by recessional
outwash sand (Qgos) deposits. The recessional outwash generally consists of sand with
varying grain sizes and degrees of sorting with minor silt inclusions. The recessional sand was
deposited in and around the margins of glacial lakes and kettles, resultant of the slow
deglaciation of the region. The WSS resource identifies Indianola loamy sand and Nisqually
loamy fine sand (Map Unit Symbols: 47 and 73, respectively) across the site and surrounding
areas. The Indianola series was formed in kames and eskers while the Nisqually series was
formed in terraces. Both series are derived from sandy glacial outwash. Based on our field
exploration, site soils are consistent with local geologic mapping and soil surveys of
recessional

Groundwater

During our June 2018 exploration, perched groundwater seepage was not encountered at the
test pit locations. Groundwater seepage is common within glacial deposits with rates and
elevation fluctuations depending on many factors, including precipitation duration and
intensity, the time of year, and soil conditions. In general, groundwater elevations and flow
rates are higher during the winter, spring and early summer months. In our opinion, the
contractor should be prepared to respond to and manage areas of perched groundwater
seepage during construction activities.

Infiltration Evaluation

Concurrent with our additional exploration, representative infiltration testing was performed
within an accessible area of the site. The testing consisted of a modified Pilot Infiltration Test
(PIT) due to restraints regarding water resources. The PIT was completed at an
approximately depth of six feet bgs at test pit location TP-104, in native soils generally
considered representative of those underlying the site area. The results of our testing yielded
a field infiltration rate of approximately 53 inches per hour (iph).

In our opinion, the above field rate must be reduced to account for testing uncertainty for
testing methods, facility geometry, and long-term plugging of soils. Application of these
correction factors yield a long-term design rate of 21.2 iph. However, since testing was not
possible within the proposed facility location due to existing infrastructure features, it is our
opinion that an additional reduction of this rate to 10 iph should be applied and utilized for
design. This rate is not applicable to the silty sand (SM) encountered at a depth of eight feet
in TP-101 and at more shallow depths in other test pits.

Earth Solutions NW, LLC
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ESNW should be retained to observe construction activities to confirm anticipated soil types
are present within the trench alignment. Should infiltration designs change, ESNW should
reevaluate the contents of this letter and provided update recommendations, as necessary.

We trust this letter and summary meets your current needs. Should you have questions
regarding the content herein, or require additional information, please call.

Sincerely,

EARTH SOLUTIONS NW, LLC

\

oo

Chase G. Halsen Kyle R. Campbell, P.E.
Staff Geologist Principal Engineer

Attachments: Plate 1 — Vicinity Map
Plate 2 — Test Pit Location Plan
Test Pit Logs
Grain Size Distribution

ccC: Schneider Homes, Inc.
Attention: Mr. Pork Fischer (Email only)

Earth Solutions NW, LLC
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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SMEOES TYPICAL
GRAPH | LETTER DESCRIPTIONS
CLEAN WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS FINES i
AND
GRSAC\)IIE'S'LY POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) SET?}BE'E.N sgnn MIXTURES, LITTLE
E
COARSE
GRAINED GRAVELS WITH GM SILTY GRAVELS, GRAVEL - SAND -
SOILS MORE THAN 50% FINES SILT MIXTURES
OF COARSE
FRACTION
RETAINED ON NO.
4 SIEVE (APPRECIABLE GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
WELL-GRADED SANDS, GRAVELLY
. SAND CLEAN SANDS SW | SaNDs, LITTLE OR NO Fies
MORE THAN 50%
OF MATERIAL IS AND
k,‘é,'?‘j&?;’g\‘)g SS%I\:EST POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP EIEE\éELLY SAND, LITTLE OR NO
SANDS WITH SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE (APPRECIABLE sSC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS 4;/ INORGANIC CLAYS OF LOW TO
FINE LIQUID LIMIT MEDIUM PLASTICITY, GRAVELLY
AND LESS THAN 50 CL CLAYS, SANDY CLAYS, SILTY
GRAINED CLAYS CLAYS, LEAN CLAYS
SOILS e
= — — oL ORGANIC SILTS AND ORGANIC
- — — — SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEQUS OR
OF MATERIAL IS MH DIATOMACEOQUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIZE
S:’AIkIBS T // CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS
X
OH ORGANIC CLAYS OF MEDIUM TO
A HIGH PLASTICITY, ORGANIC SILTS
PIRTARDIRDE PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS ':‘ ”_“ 'i‘ l/—:\’ PT HIGH ORGANIC CONTENTS

DUAL SYMBOLS are used to indicate borderline soil classifications.

The discussion in the text of this report is necessary for a proper understanding of the nature
of the material presented in the attached logs.
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Earth Solutions NW
1805 - 136th Place N.E., Suite 201

Bellevue, Washington 98005
Telephone: 425-449-4704
Fax: 425-449-4711

TEST PIT NUMBER TP-101

PAGE 1 OF 1

PROJECT NUMBER _ES-5631.01 PROJECT NAME Hicks Lake Apartments I
DATE STARTED 6/19/18 COMPLETED 6/19/18 ____ GROUND ELEVATION 186 ft TESTPITSIZE -
EXCAVATION CONTRACTOR _Client Provided GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION ---
LOGGED BY CGH CHECKED BY _SSR AT END OF EXCAVATION ---
NOTES Depth of Topsoil & Sod 6": brush AFTER EXCAVATION -
a
T | B @ |2,
o¥ | W % TESTS O lag MATERIAL DESCRIPTION
g as n § '
=z =G
<C
%}
0
TPSL| Y 05 Dark brown TOPSOIL, root intrusions to 9' 185.5
Brown silty SAND, loose, damp
SM
- 25 183.5
Gray poorly graded SAND with silt, medium dense, moist
- . MC = 5.40%
SP-
- SM
5 5.0 181.0]
Gray poorly graded SAND, medium dense, moist
- MC = 4.90%
SP
| . o 8.0 178.0
WREISs28:201/0 Tan silty fine SAND, medium dense, moist
10
= MC = 18.70% SM
16
MC = 11.00% 160 [USDA Classification: fine sandy LOAM] 170.0
- Fines=22.90% | ~\-minor sloughing from excavation activites - ==
Test pit terminated at 16.0 feet below existing grade. No groundwater encountered
during excavation. No caving observed.
Bottom of test pit at 16.0 feet.
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Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER ES-5631.01

TEST PIT NUMBER TP-102

PAGE 1 OF 1

PROJECT NAME Hicks Lake Apartments

DATE STARTED 6/19/18 COMPLETED 6/19/18 GROUND ELEVATION 178 ft TEST PIT SIZE
EXCAVATION CONTRACTOR _Client Provided ~ GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION
LOGGED BY CGH CHECKED BY _SSR i AT END OF EXCAVATION --- - -
NOTES _Depth of Topsoil & Sod 8": brush AFTER EXCAVATION -—-
a
E i &) % .
ag| Y 2 TESTS g e MATERIAL DESCRIPTION
a o> § =
=z 2o
<
%
0
rpsu ™ © Dark brown TOPSOIL, root intrusions to 7'
o 01,107 -caving from TOH to BOH 177.3
- - Brown silty SAND, loose to medium dense, moist
SM
B | MC = 10.80%
Fines = 14.50% [USDA Classification: slightly gravelly SAND]
| 5 |
| 8.0 172.0
Gray poorly graded SAND with silt, medium dense, moist
- = MC = 5.70%
SP-
10 SM
- . MC = 7.00%
1111135 s 164.5
Gray poorly graded SAND, loose to medium dense, moist
SP
15 MC = 4.40% 150 [USDA Classification: slightly gravelly SAND] 163.0
Fines = 1.30% Test pit terminated at 15.0 feet below existing grade. No groundwater encountered
during excavation. Caving observed from TOH to BOH.
Bottom of test pit at 15.0 feet.
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PROJECT NUMBER _ES-5631.01

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005

TEST PIT NUMBER TP-103

PAGE 1 OF 1

Telephone: 425-449-4704
Fax: 425-449-4711

__ PROJECT NAME Hicks Lake Apartments

DATE STARTED 6/19/18
EXCAVATION CONTRACTOR _Client Provided

COMPLETED _6/19/18

GROUND ELEVATION 183 ft TEST PIT SIZE _
GROUND WATER LEVELS:

EXCAVATION METHOD AT TIME OF EXCAVATION --- —
LOGGED BY CGH CHECKED BY SSR AT END OF EXCAVATION --—-
NOTES _Depth of Topsoil & Sod 6": brush AFTER EXCAVATION --—-
a
£ | Bk 7 |Eg
aE | u g TESTS 8 26 MATERIAL DESCRIPTION
87| £2 3§
[©)
<<
)
0
TPSL|>* “|ps  Dark brown TOPSOIL, root intrusions to 8 1825
| Brown silty SAND, loose, moist
SM
4.5 — . 1785
| 5 | Gray poorly graded SAND, loose to medium dense, moist
- - MC = 5.40%
] -caving from 9' to BOH
10 SP
. = 0,
MG Ol -grades to a fine sand
15 MC =6.00% | —|—|180 168.0
’ Test pit terminated at 15.0 feet below existing grade. No groundwater encountered
during excavation. Caving observed from 9.0 feet to BOH.
Bottom of test pit at 15.0 feet.
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Earth Solutions NW
1805 - 136th Place N.E., Suite 201

TEST PIT NUMBER TP-104

1 MC = 19.60%

Bellevue, Washington 98005 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBEL! ES-5631.01 PROJECT NAME Hicks Lake Apartments o
DATE STARTED 6/19/18 COMPLETED 6/19/18 GROUND ELEVATION 182 ft TEST PIT SIZE
EXCAVATION CONTRACTOR _Client Provided N GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION -
LOGGED BY CGH CHECKED BY SSR AT END OF EXCAVATION --- _
NOTES _Depth of Topsoil 8& Sod 6": grass AFTER EXCAVATION ---
oy
S
T | Fif A
& £l 4 2 TESTS Q|ag MATERIAL DESCRIPTION
a | &2 2 |z=
=2 =)
<
%]
0
TPSL|>~ “|o5  Dark brown TOPSOIL, root intrusions to 8' 184.8
Brown silty SAND, loose, moist
il A SM
L N so - = . __ 179.0]
Gray poorly graded SAND with silt, medium dense, moist
5
. | MC = 19.60%
Fines = 5.90% SP- [USDA Ciassification: slightly gravelly SAND]
SM
10 10.0 172.0

Test pit terminated at 10.0 feet below existing grade. No groundwater encountered
during excavation. No caving observed.
Bottom of test pit at 10.0 feet.
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Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT _Schneider Homes Inc.

PROJECT NUMBER _ES-5631

TEST PIT NUMBER TP-1

PAGE 1 OF 1

PROJECT NAME Hicks Lake

PROJECT LOCATION _Lacey, Washington

DATE STARTED 10/11/17 COMPLETED 10/11/17 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR Client Provided GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION -—
LOGGEDBY CGH CHECKED BY KRC AT END OF EXCAVATION -—
NOTES Depth of Topsoil & Sod 12": brush AFTER EXCAVATION ---
o
(@]
= F& 2 1To
o &l WS TESTS S (%0 MATERIAL DESCRIPTION
0 (W) é =
% z 2 |o
%)
0
REZN Dark brown TOPSOIL, root intrusions to 6'
TPSL|, .,
L. _ = 10
Brown silty SAND, loose to medium dense, damp
& MC = 7.50%
SM |
5
. 6.0
Gray poorly graded SAND with silt, medium dense, damp
- MC = 4.80%
SP-
SM
s MC = 4.90% 20

Test pit terminated at 9.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

Bottom of test pit at 9.0 feet.
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Earth Solutions NW
1805 - 136th Place N.E., Suite 201

Bellevue, Washington 98005
Telephone: 425-449-4704
Fax: 425-449-4711

CLIENT _Schneider Homes Inc.

TEST PIT NUMBER TP-2

PAGE 1 OF 1

PROJECT NAME _Hicks Lake

PROJECT NUMBER ES-5631

PROJECT LOCATION _Lacey, Washington

MC = 4.80%

DATE STARTED _10/11/17 COMPLETED _10/11/17 GROUND ELEVATION _ TEST PIT SIZE
EXCAVATION CONTRACTOR _Client Provided GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION ---
LOGGED BY CGH CHECKED BY KRC AT END OF EXCAVATION -—
NOTES Depth of Topsoil & Sod 10"- 12": brush AFTER EXCAVATION —
o
- O
T | & g |z,
oE | W g TESTS 8 .5 MATERIAL DESCRIPTION
"6' [ 4 é —
== 2o
<
5]
0
RIS Dark brown TOPSOIL, root intrusions to 6
TPSL), .,
] e b £
Brown silty SAND, loose, damp
-
-becomes moist
s . MC =7.70%
SM
| 5 |
=4 6.0 _|
Gray poorly graded SAND, medium dense, damp
i MC = 4.50%
Fines = 4.10% [USDA Classification: SAND]
- - SP
10 10.0

Test pit terminated at 10.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.
Bottom of test pit at 10.0 feet.
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Earth Solutions NW

1805 - 136th Place N.E., Suite 201

Bellevue, Washington 98005
Telephone: 425-449-4704
Fax: 425-449-4711

CLIENT _Schneider Homes Inc.

TEST PIT NUMBER TP-3

PAGE 1 OF 1

PROJECT NAME Hicks Lake

PROJECT NUMBER ES-5631

PROJECT LOCATION _Lacey, Washington

DATE STARTED _10/11/17 COMPLETED 10/11/17 GROUND ELEVATION _ TESTPIT SIZE
EXCAVATION CONTRACTOR Client Provided GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION -
LOGGED BY CGH CHECKED BY KRC AT END OF EXCAVATION —
NOTES Depth of Topsoil & Sod 6"- 8": brush AFTER EXCAVATION ---
a
8]
E i 2 1Eo
o | 4 g TESTS 8 % o MATERIAL DESCRIPTION
a>s
Q == =R
<
%]
0
TPSL o  Darkbrown TOPSOIL, heavy root intrusions to 3
i e Brown silty SAND, loose to medium dense, moist
- = MC = 6.90%
SM
4.5 —
Gray poorly graded SAND, medium dense, damp
5 MC = 3.70%
SP
MC = 4.10% 85

Test pit terminated at 8.5 feet below existing grade. No groundwater encountered during
excavation. No caving observed.
Bottom of test pit at 8.5 feet.
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Earth Solutions NW

1805 - 136th Place N.E., Suite 201

Bellevue, Washington 98005
Telephone: 425-449-4704
Fax: 425-449-4711

CLIENT _Schneider Homes Inc.

TEST PIT NUMBER TP4

PAGE 1 OF 1

PROJECT NAME Hicks Lake

PROJECT NUMBER _ES-5631

PROJECT LOCATION _Lacey, Washington

DATE STARTED 10/11/17 COMPLETED _10/11/17 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _Client Provided GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION —-
LOGGED BY CGH CHECKED BY KRC AT END OF EXCAVATION —-
NOTES Depth of Topsoil & Sod 12": brush AFTER EXCAVATION —-
a
Q
= ko 2o
& o g TESTS 8 a5 MATERIAL DESCRIPTION
o a>s é =
5 Z 2 |o
%]
0
EZRN Dark brown TOPSOIL, root intrusions to 3.5'
ITPSL|, .,
I Brown well-graded SAND with silt, loose, moist
MC =7.70%

Fines = 10.50%

5 MC = 4.00%

MC =4.10%

[USDA Classification: slightly gravelly SAND]

SpP

8.5

Gray poorly graded SAND, loose to medium dense, damp

-becomes coarse grained

Test pit terminated at 8.5 feet below existing grade. No groundwater encountered during
excavation. No caving observed.
Bottom of test pit at 8.5 feet.
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Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT _Schneider Homes Inc.

PROJECT NUMBER ES-5631

TEST PIT NUMBER TP-5

PAGE 1 OF 1

PROJECT NAME _Hicks Lake

PROJECT LOCATION _Lacey, Washington

DATE STARTED _10/11/17 COMPLETED _10/11/17

EXCAVATION CONTRACTOR _Client Provided

EXCAVATION METHOD

LOGGED BY CGH CHECKED BY KRC
NOTES _Depth of Topsoil & Sod 10"- 12": brush

GROUND ELEVATION TESTPITSIZE
GROUND WATER LEVELS:
AT TIME OF EXCAVATION —

AT END OF EXCAVATION —

AFTER EXCAVATION ---

o
| Q
= E é =)
oE| W s TESTS el Te) MATERIAL DESCRIPTION
g s « é =
5 Zz 2 |o
%]
0
LR Dark brown TOPSOIL, root intrusions to 5'
I;TPSL|, ./,
s ] A )
Brown silty SAND, loose, damp
MC = 7.60% SM
J 4.0
Gray poorly graded SAND, medium dense, damp
5 MC = 3.30%
il SP
1 -becomes damp to dry
MC = 2.70% 5

Test pit terminated at 7.5 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

Bottom of test pit at 7.5 feet.
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Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Believue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT _Schneider Homes Inc.

PROJECT NUMBER _ES-5631

TEST PIT NUMBER TP-6

PAGE 1 OF 1

PROJECT NAME _Hicks Lake

_ PROJECT LOCATION _Lacey, Washington

DATE STARTED 10/11/17 COMPLETED 10/11/17 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR Client Provided GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION ---
LOGGED BY CGH CHECKED BY KRC AT END OF EXCAVATION -—-
NOTES Depth of Topsoil & Sod 8"- 10": brush AFTER EXCAVATION —
a
(@)
= _| Fd g Zo
ag| W TESTS 3 e MATERIAL DESCRIPTION
u a5 &=
=4 2|
<C
%)
0
S Dark brown TOPSOIL, root intrusions to 4'
TPSL .
Lo s, 0.7 -gravels in upper 8"
= Brown siity SAND, loose, moist
] MC =7.30%
SM
il 4.0
MC = 2.30% Gray poorly graded SAND, medium dense, dry to damp
5 Fines = 1.90% [USDA Classification: slightly graveily SAND]
SP
MC = 3.10% 75

Test pit terminated at 7.5 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

Bottom of test pit at 7.5 feet.
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Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-443-4704

Fax: 425-449-4711

CLIENT _Schneider Homes Inc.

PROJECT NUMBER ES-5631

TEST PIT NUMBER TP-7

PAGE 1 OF 1

PROJECT NAME Hicks Lake

PROJECT LOCATION _Lacey, Washington

DATE STARTED 10/11/17 COMPLETED _10/11/17 )

EXCAVATION CONTRACTOR _Client Provided

EXCAVATION METHOD

GROUND ELEVATION ~ TEST PIT SIZE
GROUND WATER LEVELS:
AT TIME OF EXCAVATION —

LOGGED BY CGH CHECKED BY _KRC AT END OF EXCAVATION —
NOTES _Depth of Topsoil & Sod 6": grass AFTER EXCAVATION ---
&
(&)
= i o 1To
ag| ug TESTS @ |Zo MATERIAL DESCRIPTION
ol [ =
== 2 |o
<
%]
0
TPSL|™* “q5  Dark brown TOPSOIL, root intrusions to 7"
~ Brown silty fine SAND, loose to medium dense, moist
il h -minor/moderate iron oxide staining throughout
= 9,
MC =6.10% [USDA Classification: loamy fine SAND]
-becomes gray/tan
i SM -increased moisture content
5
. MC = 16.60%
8.0 -becomes wet
- MC = 28.50% =

Test pit terminated at 8.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

Bottom of test pit at 8.0 feet.




GRAIN SIZE USDA ES-5631 HICKS LAKE GPJ GINT US LAB.GDT 10/30/17

Earth Solutions NW, LLC

1805 - 136th PL N.E., Suite 201
Bellevue, WA 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT _Schneider Home Inc.

PROJECT NAME _Hicks Lake

PROJECT NUMBER _ES-5631

GRAIN SIZE DISTRIBUTION

PROJECT LOCATION _Lacey, Washington

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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: ; NN : :
95 : NUE \ :
85 ) \
80 r\ \
70 E\ 3 \
e % \ \ i
g : :
m o ; :
2 UL
> 55 :
m A
G 50 : :
z : \ :
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10 X ;
0 . 0
100 10 1 0. 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse I fine coarse ] medium | fine
Specimen Identification Classification Cc | Cu
® TP-2 7.00ft. USDA: Gray Sand. USCS: SP. 116 | 3.24
x| TP4 2.00ft. USDA: Brown Slightly Gravelly Sand. USCS: SW-SM. 218 | 6.55
A TP-6 4.50ft. USDA: Gray Slightly Gravelly Sand. USCS: SP. 1.06 | 2.35
*| TP-7 2.50ft. USDA: Brown Loamy Fine Sand. USCS: SM.
Specimen ldentification D100 D60 D30 D10 LL PL Pl %Silt %Clay
® TP-2 7.0ft. 2 0.383 0.229 0.118 4.1
TP4 2.0ft. 4.75 0.471 0.272 10.5
A| TP-6 4.5ft. 4.75 0.447 0.301 0.19 1.9
*| TP-7 2.5ft. 2 0.129 0.087 19.0




GRAIN SIZE USDA ES-5631.01 HICKS LAKE APARTMENTS GPJ GINT US LAB.GDT 7/16/18

Earth Solutions NW, LLC

1805 - 136th PL N.E., Suite 201
Bellevue, WA 98005
Telephone: 425-449-4704
Fax: 425-449-4711

PROJECT NUMBER _ES-5631.01

PROJECT NAME

GRAIN SIZE DISTRIBUTION

Hicks Lake Apartments

U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 1344 12 3 6 810 14 20 30 40 50 60 100140200
100 | : ][WI_T‘ l\;|||z
5 e N
” W INTED
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9 : : S
100 10 1 0. 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, _SAND SILT OR CLAY
coarse | fine coarse I medium | fine
Specimen Identification Classification Cc | Cu
@® TP-101 16.00ft. USDA: Tan Fine Sandy Loam. USCS: SM.
X TP-102 4.00ft. USDA: Brown Slightly Gravelly Sand. USCS: SM.
A| TP-102 15.00ft. USDA: Gray Slightly Gravelly Sand. USCS: SP. 0.78 | 2.87
*| TP-104 6.00ft. USDA: Gray Slightly Gravelly Sand. USCS: SP-SM. 0.96 | 2.56
Specimen Identification D100 D60 D30 D10 LL PL Pl %Silt ‘ %Clay
® TP-101 16.0ft. 2 0.193 0.112 229
x| TP-102 4.0ft. 9.5 0.41 0.226 14.5
A TP-102 15.0ft. 19 0.754 0.394 0.262 1.3
*| TP-104 6.0ft. 19 0.394 0.241 0.154 5.9
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October 18, 2021 Earth Solutions NW LLC
ES-5631.03 Geotechnical Engineering, Construction

Observation/Testing and Environmental Services

Schneider Homes, Inc.
6510 Southcenter Boulevard, #1
Tukwila, Washington 98188

Attention: Mr. Harry Schneider

Subject: Response to Comments
Hicks Lake Apartments
2712 Hazelwood Lane Southeast
Lacey, Washington

Reference: Earth Solutions NW, LLC
Geotechnical Engineering Study, ES-5631.00, dated November 10, 2017
Summary Letter, ES-5631.01, dated July 27, 2018

City of Lacey, Washington
Review Comment Letter, dated August 12, 2021

Greetings Mr. Schneider:

As requested, Earth Solutions NW, LLC (ESNW) has prepared this response to jurisdictional
comments letter for the proposed Hicks Lake Apartments project.

City Comment A.1: The three proposed infiltration facilities are located where there was
apparently no soil testing conducted; the nearest test pits appear to be more than 50 feet away
from Facilities “A” and “B” and about 200 feet away from Facility “C”. For infiltration assessment,
site-specific soil and groundwater data is required at each proposed infiltration location, to
accurately assess subsurface conditions. Please refer to the 2016 SDM, Section 7.2, for specific
requirements.

ESNW Response: Targeted infiltration testing was performed in direct proximity to proposed
Facilities A to C in January 2020. Subsequent groundwater monitoring was also performed in
proximity to each proposed facility location through April 2020. A summary of the conditions
encountered and accompanying geotechnical recommendations are provided as responses to
the following comments.

15365 N.E. 90th Street, Suite 100 ®* Redmond, WA 98052 ® (425) 449-4704 * FAX (425) 449-4711



Schneider Homes, Inc. ES-5631.03
October 18, 2021 Page 2

City Comment A.2: No information was provided regarding seasonally-high groundwater levels
and the separation between those levels and the base of the infiltration facilities. The soil testing
was conducted in October 2017 and July 2018, whereas the 2016 SDM specifies that soil testing
for infiltration analysis shall be conducted during the December-April timeframe to assess wet-
season soil moisture and groundwater levels, which can affect stormwater facility design. For
each proposed infiltration facility location, please indicate both the seasonal high groundwater
levels (which typically occur in early spring), and the vertical separation distance from the base
of each infiltration facility to the high groundwater level (2016 SDM, Section 7.2.2).

ESNW Response: Seasonal monitoring was performed from January 28, 2020 (time of
exploration) through April 20, 2020. The results of our seasonal groundwater monitoring are
provided in the following table:

Location | Seasonal High Elevation (ft. bgs*) | Occurrence Date
TP-201 N/A** N/A
TP-202 7.9 02/04/2020
TP-203 N/A** N/A

* Below ground surface.
** Water not encountered at the monitoring location.

Perched groundwater was consistently encountered at a depth of 7.9 feet bgs at TP-202. The
recorded occurrence date represents the first measurement in which this condition was observed.
In our opinion, the measured groundwater at TP-202 is representative of surface water migrating
through the soil substratum and becoming perched on a less-permeable layer, rather than a local
groundwater table or subsurface perched groundwater flow.

City Comment A.3: Infiltration rate testing was conducted at only one location (TP-104), which
is not near any of the proposed infiltration facilities. Please test and/or verify applicability of the
presumed design infiltration rate at the actual location and depth of each proposed infiltration
facility.

ESNW Response: In-situ infiltration testing was performed in direct proximity to Facilities A to C

on January 28, 2020. The following table provides test date, test depth, measured rate,
appropriate safety factors, and resulting recommended design rate.

Earth Solutions NW, LLC



Schneider Homes, Inc. ES-5631.03

October 18, 2021 Page 3
Location Soil Test Measured Reduction Factors Recommended
Type Depth Rate Design Rate
(ft. bgs) (in/hr.) (in/hr.)
Ftesting Fgeometry Fplugging

TP-201 SP 6’ 73 0.5 1 1 20*
TP-202 SP 7 16 0.5 1 1 8

TP-203 SP-SM 8 68.5 0.5 1 1 20*

* Application of the correction factors yields an infiltration rate that is greater than the maximum allowable rate
afforded by the governing manual. As such, maximum allowable design infiltration rate of 20 in/hr. can be
assumed at TP-201 and TP-203. Given that 20 in/hr. is significantly lower than the reduced measured rate, an
overflow is not required for facility designs but may be included at the owner’s discretion.

Based on the conditions encountered at the test pit/infiltration testing locations, a design
infiltration rate of 20 in/hr. is considered applicable for the encountered soils at the target
infiltration depths at TP-201 and TP-203. TP-202 exposed similar sands at the target depth (7’
bgs) and in our opinion, possesses similar infiltration characteristics to those experienced at the
other testing locations; however, a sandy silt layer was encountered at about one-foot below the
target test depth. In some respect, this sandy silt layer at TP-202 is considered a local restrictive
layer given the reduced measured rate at this location. Furthermore, this depth to the less-
permeable layer correlates with the seasonal high groundwater measurement (7.9’ bgs) recorded
during our monitoring program at this location.

If feasible, facilities in the area should be raised to establish the minimum required vertical
separation from this less-permeable layer. If achieved, it is our opinion that the design rate of 20
in/hr. (as recommended for similar sands encountered and tested on site) can be used for design
at this location. If not, the lower recommended design rate of 8 in/hr. should be used and an
overflow should be incorporated into the facility design.

City Comment A.4: Please provide maps showing the soil testing locations in relation to both
existing topography/ground elevations and the proposed site layout, including infiltration facility
locations (2016 SDM, Section 3.3.3).

ESNW Response: Soil testing logs and a test pit location plan have been attached to this letter.
Limitations

This letter has been prepared for the exclusive use of Schneider Homes, Inc. and their
representatives. A warranty is neither expressed nor implied. The recommendations and
conclusions provided in this letter are professional opinions consistent with the level of care and
skill that is typical of other members in the profession currently practicing under similar conditions
in this area. Variations in the soil and groundwater conditions encountered at the test pit locations
may exist and may not become evident until construction. ESNW should reevaluate the contents
of this letter if variations are encountered. Supplementary recommendations may be provided
during construction, as necessary.
Earth Solutions NW, LLC



Schneider Homes, Inc. ES-5631.03
October 18, 2021 Page 4

We appreciate the opportunity to be of service to you and trust this letter meets your current
needs. Should you have questions, or if additional information is required, please call.

Sincerely,

EARTH SOLUTIONS NW, LLC

Chase G. Halsen

Chase G. Halsen, L.G. Kyle R. Campbell, P.E.
Project Geologist Principal Engineer

Attachments: Plate 1 — Test Pit Location Plan
Test Pit Logs
Grain Size Distribution

cc: Barghausen Consulting Engineers, Inc.
Attention: Mr. Mark Sumrok, P.E. (Email only)

Earth Solutions NW, LLC
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Earth Solutions NWL..c
SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
d
CLEAN WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS GW FINES
AND
o o]
GRSA(;/IEELY a POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) P, DQO D< GP GRAVEL - SAND MIXTURES, LITTLE
o?\O o? OR NO FINES
COARSE oot
GRAINED MORE THAN 50 GRAVELS WITH )"OD@" 3{)( GM SILTY GRAVELS, GRAVEL - SAND -
o ] o SILT MIXTURES
SOILS OF COARSE FINES O P
FRACTION D fpend g
RETAINED ON NO.
4 SIEVE (APPRECIABLE % GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
s WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS  [erecetesetesetess ;
MORE THAN 50% SAND Sl sw SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND o2 .
LARGER THAN
NO. 200 SIEVE SSA(\),\IIE)SY POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR NO
FINES
SANDS WITH SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE (APPRECIABLE sSC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS INORGANIC CLAYS OF LOW TO
FINE AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY
LESS THAN 50 CLAYS, SANDY CLAYS, SILTY CLAYS,
GRAINED CLAYS LEAN CLAYS
SOILS IIII77Ii77i7
- — — — 1 oL ORGANIC SILTS AND ORGANIC
- — — 1 SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEOUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIzE SILTS 7,
AND LIQUID LIMIT / CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS
AN NANNANNANN]
pANANANNANANN]
PN NIAAARAN OH ORGANIC CLAYS OF MEDIUM TO
TN HIGH PLASTICITY, ORGANIC SILTS
pANANANNANANN]
A AAAAANN
I, \\ I, \\ I, \\ I,
HIGHLY ORGANIC SOILS e suauy PT PEAT, HUMUS, SWAMP SOILS WITH

HIGH ORGANIC CONTENTS

DUAL SYMBOLS are used to indicate borderline soil classifications.

The discussion in the text of this report is necessary for a proper understanding of the nature

of the material presented in the attached logs.




GENERAL BH / TP / WELL - 5631-2.GPJ - GRAPHICS TEMPLATE.GDT - 10/18/21

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-5631.02

DATE STARTED _1/28/20 COMPLETED _1/28/20
EXCAVATION CONTRACTOR _Client-Provided

EXCAVATION METHOD

LOGGED BY CGH CHECKED BY SSR
NOTES Depth of Topsoil & Sod 12": forest duff

TEST PIT NUMBER TP-201

PROJECT NAME Hicks Lake Apartments

PAGE 1 OF 1

GROUND ELEVATION _186 ft

LATITUDE
GROUND WATER LEVEL:
Y AT TIME OF EXCAVATION

LONGITUDE

o
T | £ @ |2
E m G |Fo
LE ws TESTS prd & (@] MATERIAL DESCRIPTION
a o> : he =
=z 2|
<
(%]
0
. Dark brown TOPSOIL, root intrusions to 6.5
TPSL
| 185.0
Brown silty SAND, medium dense, moist
MC = 16.2%
[ SM |
182.5
Gray poorly graded SAND
B B MC =8.1% . .
-slight caving to BOH
5
i MC =5.0% ¥
Fines = 1.0% SP [ [USDA Classification: gravelly coarse SAND]
9.0 -piezo installed to 10’ 177.0

MC =23.9%

excavation. Slight caving observed from 4.0 feet to BOH.

Test pit terminated at 9.0 feet below existing grade. No groundwater encountered during




GENERAL BH / TP / WELL - 5631-2.GPJ - GRAPHICS TEMPLATE.GDT - 10/18/21

PROJECT NUMBER _ES-5631.02

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052

Telephone: 425-449-4704
Fax: 425-449-4711

TEST PIT NUMBER TP-202

PAGE 1 OF 1

PROJECT NAME Hicks Lake Apartments

DATE STARTED _1/28/20

EXCAVATION CONTRACTOR _Client-Provided

EXCAVATION METHOD

LOGGED BY _CGH

COMPLETED _1/28/20 GROUND ELEVATION _184 ft
LATITUDE LONGITUDE
GROUND WATER LEVEL:

CHECKED BY _SSR Y AT TIME OF EXCAVATION

NOTES Depth of Topsoil & Sod 8": forest duff

Fines = 66.0%

o
T ki L
Fo| wuo o |FO
REe| 33 TESTS o | <9 MATERIAL DESCRIPTION
a o> : he =
=z 2 |o
(%)
0
TPSL- Dark brown TOPSOIL, root intrusions to 7' 183.4
B N Brown silty SAND, loose to medium dense, moist
= - = 0, .
MC =16.0% sMm [ -caving to BOH (from excavation disturbances testing)
| 180.0
Gray poorly graded SAND, medium dense, moist
5 MC = 9.7%
B — SP
| _ MC =7.4%
Fines = 1.2% [USDA Classification: slightly gravelly SAND]
| 176.0
Tan sandy SILT, medium dense, moist
- T MC =32.7% ML
10 MC = 28.4% 10.0 [USDA Classification: LOAM] 174.0

Test pit terminated at 10.0 feet below existing grade. No groundwater encountered during
excavation. Caving observed from 2.0 feet to BOH.




GENERAL BH / TP / WELL - 5631-2.GPJ - GRAPHICS TEMPLATE.GDT - 10/18/21

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-5631.02

DATE STARTED _1/28/20 COMPLETED _1/28/20
EXCAVATION CONTRACTOR _Client-Provided

TEST PIT NUMBER TP-203

PROJECT NAME Hicks Lake Apartments

PAGE 1 OF 1

GROUND ELEVATION _170 ft

LATITUDE LONGITUDE

EXCAVATION METHOD
LOGGED BY _CGH

GROUND WATER LEVEL:

CHECKED BY _SSR

Y AT TIME OF EXCAVATION

excavation. Caving observed from 3.0 feet to BOH.

NOTES
o
T | Z£f @ |2
Fo| wuo G |Fo
LEl o3 TESTS prd & O MATERIAL DESCRIPTION
a o> : he =
=z 2|
(%)
0
Brown silty SAND, medium dense, moist (Fill)
SM -root intrusions to 9'
168.5
Relic TOPSOIL Horizon 168.0
i ] Brown silty SAND, medium dense, moist
-slight caving throughout
MC =14.2%
165.5
5 Gray poorly graded SAND with silt, medium dense, moist
— MC =7.0%
| MC = 11.5%
Fines =5.7% [USDA Classification: slightly gravelly SAND]
_ - o 161.0
MC =25.7% Gray poorly graded SAND, medium dense, moist
10
] MC = 20.0% 15  [USDA Classification: slightly gravelly SAND] 1585
Fines = 1.5% Test pit terminated at 11.5 feet below existing grade. No groundwater encountered during




GRAIN SIZE USDA ES-5631.02 HICKS LAKE APARTMENTS.GPJ GINT US LAB.GDT 2/13/20

PROJECT NUMBER _ES-5631.02

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704
Fax: 425-449-4711

GRAIN SIZE DISTRIBUTION

PROJECT NAME Hicks Lake Apartments

U.S. SIEVE OPENING IN INCHES

6 4 3

215 1

1/23/8 3

U.S. SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND : SILT OR CLAY
coarse ‘ fine coarse ‘ medium ‘ fine
Specimen ldentification Classification Cc | Cu
® TP-201 6.00ft. USDA: Gray Gravelly Coarse Sand. USCS: SP. 1.06 | 3.80
X TP-202 7.00ft. USDA: Gray Slightly Gravelly Sand. USCS: SP. 1.07 | 2.08
A TP-202 10.00ft. USDA: Tan Loam. USCS: Sandy ML.

*| TP-203 8.00ft. USDA: Gray Slightly Gravelly Sand. USCS: SP-SM. 115 | 3.30
©| TP-203 11.50ft. USDA: Gray Slightly Gravelly Sand. USCS: SP. 111 | 213
Specimen Identification D100 D60 D30 D10 LL PL Pl %Silt %Clay
® TP-201 6.0ft. 19 1.159 0.611 0.305 1.0
x| TP-202 7.0ft. 4.75 0.409 0.293 0.197 1.2
A TP-202 10.0ft. 0.6 66.0
*| TP-203 8.0ft. 4.75 0.345 0.203 0.104 5.7
©| TP-203 11.5ft. 4.75 0.396 0.286 0.186 1.5




	EX 16 GEOTECH RPT
	EX 17 ADDL GEOTECH



