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

Earth Solutions NW LLC
Geotechnical Engineering, Construction

Observation/Testing and Environmental Services

October 18, 2021 
ES-5631.03 

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.  
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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. 
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Location Soil 
Type 

Test 
Depth 

(ft. bgs) 

Measured 
Rate 

(in/hr.) 

Reduction Factors Recommended 
Design Rate 

(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.   
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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, 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) 

10/18/2021 10/18/2021
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GRAVEL
AND

GRAVELLY
SOILS

CLAYEY GRAVELS, GRAVEL - SAND -
CLAY MIXTURES

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR NO
FINES

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY

SILTS
AND

CLAYS

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF COARSE
FRACTION

PASSING ON NO.
4 SIEVE

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE

SOIL CLASSIFICATION CHART

(APPRECIABLE
AMOUNT OF FINES)

(APPRECIABLE
AMOUNT OF FINES)

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

SAND
AND

SANDY
SOILS

SILTS
AND

CLAYS

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

LETTERGRAPH

SYMBOLS
MAJOR DIVISIONS

COARSE
GRAINED

SOILS

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
FINES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

CLEAN
GRAVELS

GRAVELS WITH
FINES

CLEAN SANDS

(LITTLE OR NO FINES)

SANDS WITH
FINES

LIQUID LIMIT
LESS THAN 50

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

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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182.5

177.0

MC = 16.2%

MC = 8.1%

MC = 5.0%
Fines = 1.0%

MC = 23.9%

TPSL

SM

SP

Dark brown TOPSOIL, root intrusions to 6.5'

Brown silty SAND, medium dense, moist

Gray poorly graded SAND

-slight caving to BOH

[USDA Classification: gravelly coarse SAND]

-piezo installed to 10'

Test pit terminated at 9.0 feet below existing grade.  No groundwater encountered during
excavation.  Slight caving observed from 4.0 feet to BOH.
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174.0

MC = 16.0%

MC = 9.7%

MC = 7.4%
Fines = 1.2%

MC = 32.7%

MC = 28.4%
Fines = 66.0%

TPSL

SM

SP

ML

Dark brown TOPSOIL, root intrusions to 7'

Brown silty SAND, loose to medium dense, moist

-caving to BOH (from excavation disturbances testing)

Gray poorly graded SAND, medium dense, moist

[USDA Classification: slightly gravelly SAND]

Tan sandy SILT, medium dense, moist

[USDA Classification: LOAM]

Test pit terminated at 10.0 feet below existing grade.  No groundwater encountered during
excavation.  Caving observed from 2.0 feet to BOH.
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168.5

168.0

165.5

161.0

158.5

MC = 14.2%

MC = 7.0%

MC = 11.5%
Fines = 5.7%

MC = 25.7%

MC = 20.0%
Fines = 1.5%

SM

TPSL

SM

SP-
SM

SP

Brown silty SAND, medium dense, moist (Fill)

-root intrusions to 9'

Relic TOPSOIL Horizon

Brown silty SAND, medium dense, moist

-slight caving throughout

Gray poorly graded SAND with silt, medium dense, moist

[USDA Classification: slightly gravelly SAND]

Gray poorly graded SAND, medium dense, moist

[USDA Classification: slightly gravelly SAND]

Test pit terminated at 11.5 feet below existing grade.  No groundwater encountered during
excavation.  Caving observed from 3.0 feet to BOH.
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