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19 January 2007 
 
Ms. Terry McCracken 
Christopher A. Joseph & Associates 
179 H Street 
Petaluma, California  94952 
 
Subject: Geotechnical/Geological Consultation 
 Environmental Impact Report 
 Snowcreek 8 Project 
 Mammoth Lakes, California 
 
Dear Ms. McCracken: 
 
This letter presents Treadwell & Rollo’s (T&R’s) third party geotechnical and geological review 
comments for the proposed Snowcreek 8 project in Mammoth Lakes, California.  The proposed 
project site is northwest and south of Old Mammoth Road and east of the existing Snowcreek 
Golf Course.   
 
PROJECT DESCRIPTION 
 
The proposed project will consist of a planned community that integrates residential, resort, 
recreation, retail, and public amenities components.  The project will also enhance some existing 
components, such as the expansion of the adjacent Snowcreek Golf Course. 
 
The residential component will include single family dwellings, stacked flats and townhomes 
that will range from 650 square feet to 3,500 square feet with densities ranging from 8 to 35 units 
per acre.  In addition, a residence club/snack bar with a pool, spa, and grill will be incorporated 
into the project. 
 
The resort component will included 400 guest suites.  The resort may take the form of a 
conventional hotel, condominium hotel, fractional ownership, or a combination thereof.  The 
resort will include retail space, lounge, fitness area, pool, spa/wellness center, and ice skating 
pond. 
 
The proposed Snowcreek plan will include a new golf clubhouse, expanding the existing golf 
course, attendant facilities, driving range, Outfitters Cabin, and the Snowcreek Athletic Club.  
An additional nine holes will be constructed on the east and south edges of the proposed 
Snowcreek site.  The course will be designed to conserve water and better utilize natural 
vegetation.  The existing nine holes may be modified where appropriate.  The existing temporary 
clubhouse will be removed.  Re-grading and contouring of the new portion of the golf course, 
and possibly portions of the existing course, will create topographic undulations in character with 
the surrounding landforms.  Water will be routed throughout the course and fed into new ponds 
which will be used to store irrigation water and provide drainage retention. 
 
The project will also include an additional retail area with a general store.  Public amenities will 
include an interpretive center, an Outfitters Cabin, cooperation with MCWD’s expansion, 
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improvement and distribution of their tertiary water treatment, and the provision of hotel rooms, 
restaurants, retail, and conference facilities.  Irrigation needs for the Snowcreek and Starwood 
Golf Courses can be provided by the tertiary water system resulting in a surplus of 400 acre-feet 
of potable water that can be diverted from use in irrigation to instead be used to meet other future 
needs for the Town of Mammoth Lakes. 
 

SCOPE OF SERVICES 

Our scope of services consisted of: 

• reviewing available geotechnical and geologic information submitted by the project 
applicant; 

• compiling and reviewing readily available published and unpublished geologic and 
seismicity data for the site vicinity; and 

• preparing a written letter describing the results of our study, including a discussion of 
potential geotechnical and geological concerns, such as local seismicity, strong shaking 
from nearby earthquakes, soil liquefaction, and ground subsidence. 

During the preparation of this letter, T&R reviewed the following documents: 

• Preliminary Geotechnical Investigation, Snowcreek 8 Development, Mammoth Lakes, 
California, prepared by Sierra Geotechnical Services Inc. (SGSI), dated 4 October 2006; 
and 

• Phase I Environmental Site Assessment – Update with Limited Soil Sampling and 
Analysis, The Snowcreek Parcels:  Site 1. Snowcreek Golf Course, Parcel 2 of Lot Line 
Adjustment 03-06, Tax Assessor’s Parcel No. 40-070-23; Site 2. Snowcreek Maintenance 
Building, Hilltop and Storage Yard Areas, Lot 2 of Tentative Tract 36-205, Portion of 
Parcel Map 36-133, Tax Assessor’s Parcel No. 40-040-20; Site 3. Proposed Snowcreek 
Golf Course Development Expanson Areas, Lots 3 thru 6 of Tract 36-166, Tax Assessor’s 
Parcel Nos 40-070-10 thru 13; and Site 4. USDA Forest Service – Snowcreek Land 
Exchange Area, Tax Assessor’s Parcel Nos. 40-070-19 & 21, prepared by Sierra 
Geotechnical Services Inc. (SGSI), dated February 2005. 

Our scope of services did not include a site visit, geologic reconnaissance or mapping, review of 
historical aerial photographs, drilling borings, laboratory testing, or performing any type of 
subsurface exploration for this study.   
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REGIONAL AND SITE GEOLOGY 

The site is located at the southwestern edge of the Long Valley caldera, near the eastern flank of 
the Sierra Nevada.  The caldera is an east-west elongated, oval depression formed approximately 
760,000 years ago.  The caldera experiences continued volcanic activity.  The pre-volcanic 
basement rock in the Mammoth Lakes area is predominately Mesozoic granite rocks of the Sierra 
Nevada batholith.  The batholith is a series of intrusions that displaced overlying ancient 
sedimentary sea floor rocks during the Jurassic and Cretaceous Periods.  Episodic glaciation, as 
well as more recent volcanic eruptions occurred throughout the Pleistocene leaving a mantle of 
glacial till and pyroclastic deposits covering the older basement and volcanic rocks throughout 
the area now occupied by the Town of Mammoth Lakes.   

SUBSURFACE CONDITIONS 

SGSI performed 42 exploratory test pits, designated as TP-1 through TP-42, at the site and 
encountered the following: 

Undocumented Fill 
Up to five feet of undocumented fill was encountered in test pits TP-27, TP-28, TP-29, and TP-
42.  The undocumented fill generally consisted of loose to dense, moist, silty to clayey sand with 
a few cobbles and boulders with maximum dimensions of 36 inches.   
 
Topsoil/Alluvium 
A 1-1/2- to greater than 10-foot-thick layer of topsoil/alluvium was encountered within all test 
pits.  In general, the topsoil/alluvium layer consists of loose to medium dense, moist sand, silty 
sand, and clayey sand with cobble, boulders, and a moderate amount of roots.  It is overlain by 
undocumented fill at the test pit locations specified above and is underlain by glacial deposits, 
except at TP-7, TP-9, TP-10, TP-12 through TP-18, TP-20 through TP-23, TP-26 through TP-28, 
TP-32, and TP-38, where the full thickness of the topsoil/alluvium layer was not measured 
during the SGSI preliminary investigation. 
 
Glacial Till Deposits 
Glacial till deposits were encountered below the alluvium.  The glacial till generally consists of 
medium dense to dense, moist to saturated, sand and silty sand, with gravels, cobbles, and 
boulders.   
 
Groundwater 
Groundwater was encountered during the SGSI investigation performed in August 2006 at the 
following locations:  TP-6 at a depth of approximately 8 feet, TP-9 at a depth of approximately 7 
feet, TP-10 at a depth of approximately 2 feet, TP-13 at a depth of approximately 3-1/2 feet, 
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TP-15 at a depth of approximately 8-1/2 feet, TP-18 at a depth of approximately 2-1/2 feet, 
TP-28 at a depth of approximately 8 feet, and TP-35 at a depth of approximately 2 feet.  Mottling 
of on-site soil was identified by SGSI, which is indicative of perched groundwater in the vicinity.  
 

REGIONAL SEISMICITY 

A list of major active faults in the region, including the distance from the site and estimated 
maximum Moment magnitude are summarized on Table 1. 

TABLE 1 
Regional Faults and Seismicity 

 
 

Fault Segment 

Approximate 
Distance from 

Site (km) 

 
Direction 
from Site 

 
Maximum 
Magnitude 

Hartley Springs 1.1 West 6.6 

Hilton Creek 10 East 6.7 

Round Valley 21 East 7.0 

Mono Lake 36 North 6.6 

Fish Slough 50 East 6.6 

White Mountains 52 East 7.1 

Robinson Creek 71 Northwest 6.4 

Owens Valley 71 Southeast 7.6 

Death Valley (N. of Cucamonga) 72 East 7.0 

Birch Creek 77 Southeast 6.4 

Deep Springs 92 East 6.6 
 

SGSI performed deterministic and probabilistic seismic hazard analyses.  SGSI’s analyses 
indicate a magnitude 6.6 (Mw) earthquake occurring on the Hartley Springs faults located 
approximately 1.1 kilometers from the site could produce a deterministic peak ground 
acceleration (PGA) of approximately 0.46 times gravitation acceleration (0.46g). 
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Probabilistic analyses were performed for two levels of shaking.  An Upper-Bound Earthquake 
with a 10 percent chance of exceedance in 100 years could produce a PGA of about 0.44g.  The 
Design Basis Earthquake with a 10 percent chance of exceedance in 50 years could produce a 
PGA of about 0.35g.   

GEOLOGIC AND SEISMIC HAZARDS 

Potential geologic and seismic hazards at the project site include strong ground shaking, fault 
rupture, soil liquefaction, and avalanches.  These hazards are discussed in the following sections. 

Strong Ground Shaking 
SGSI indicates that due to the proximity of the site to the Hartley Springs fault (Type B fault), 
the site could be subjected to very strong ground shaking.  Therefore, the proposed structures 
should be designed to withstand the effect of the anticipated strong ground shaking.  For seismic 
design in accordance with the 2001 California Building Code (CBC), SGSI recommends the 
following parameters: 

• Seismic Zone Factor 4 

• Soil Profile Type Sc 

• Near Source Factors Na and Nv of 1.3 and 1.6, respectively 

• Seismic Coefficients Ca and Cv of 0.57 and 1.02, respectively. 

T&R concurs with SGSI’s assessment of the potential for very strong shaking at the subject site.  
Also, T&R concurs with SGSI’s preliminary recommendations for 2001 CBC seismic design 
parameters. 

Fault Rupture 
SGSI indicates there are no known active, potentially active, or inactive faults that transect the 
subject site.  Therefore, the potential for fault rupture is very low.   

T&R concurs with SGSI’s assessment that the risk of ground rupture is low. 
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Seismic Hazards 
During a major earthquake on one of the active or potentially active nearby faults, strong to very 
strong ground shaking is expected to occur at the project site.  Strong shaking can result in 
ground failures, such as those associated with soil liquefaction1, lateral spreading2, post-
liquefaction reconsolidation3, and cyclic soil densification4. 

Soil Liquefaction 

The SGSI report generally indicates that:  1) up to five feet of loose to medium dense 
undocumented fill is present at a few locations, 2) topsoil/alluvial deposits consisting of loose 
sand and silty sand blanket the site between the depths of approximately 1-1/2 to 10 feet, and 3) 
perched water may develop at the site.  Based on these site conditions, the SGSI reports indicate 
the potential for liquefaction to occur is considered very low due to the lack of groundwater and 
the presence of medium dense to dense nature bearing soil at the site.  

In general, where the loose to medium dense fill, topsoil and/or alluvium are less than 
approximately 3 to 4 feet thick and these “unsuitable” bearing materials will be excavated and 
replaced with well-compacted engineered fill, T&R concurs with SGSI’s conclusion that the 
potential for soil liquefaction is low.  However, in areas where loose to medium dense fill, 
topsoil and/or alluvium are greater than approximately 3 to 4 feet thick, and the loose to medium 
dense soil is left in place, T&R concludes water may become perched beneath the proposed 
building sites and the potential for soil liquefaction may exist.  Ground failures associated with 
soil liquefaction include post-liquefaction reconsolidation, lateral spreading, and loss of bearing 
support. 

T&R believes that further subsurface investigation should be performed by SGSI to evaluate the 
thickness, in place density, and fines content of the underlying loose to medium soil at the 
proposed Snowcreek 8 site.  This additional information can be used to evaluate the liquefaction 

                                                 
1 Liquefaction is a transformation of soil from a solid to a liquefied state during which saturated 

soil temporarily loses strength resulting from the buildup of excess pore water pressure, 
especially during earthquake-induced cyclic loading.  Soil susceptible to liquefaction includes 
loose to medium dense sand and gravel, low-plasticity silt, and some low-plasticity clay deposits. 

2 Lateral spreading is a phenomenon in which surficial soil displaces along a shear zone that has 
formed within an underlying liquefied layer.  Upon reaching mobilization, the surficial blocks are 
transported downslope or in the direction of a free face by earthquake and gravitational forces. 

3 Post-liquefaction reconsolidation is a phenomenon in which a previously liquefied sand layer 
settles into a denser soil arrangement after dissipation of pore water pressures. 

4  Cyclic soil densification is a phenomenon in which non-saturated, cohesionless soil is densified 
by earthquake vibrations, resulting in ground surface settlement. 
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potential of loose to medium dense granular soil beneath the planned structures and new site 
improvements.  

Cyclic Densification 

Cyclic densification should be considered a potential minor hazard at the project site.  During a 
major earthquake on a nearby portion of one of the active faults, strong ground shaking may 
occur and cause the loose, unsaturated portion of the topsoil/alluvial deposit to densify and settle.  
T&R preliminarily estimates that upper to 1/2 inch of cyclic densification may occur at the site.  
This phenomenon may result is minor cracking foundations and surface improvements. 

Seiches and Tsunamis 

The potential for seiches and tsunamis are considered nil because there are no large bodies of 
water in close proximity to the site.  T&R concurs with SGSI’s conclusion. 

Avalanches (Rockfall and Snow) and Landslides 

SGSI concludes the potential for rockfall or snow avalanches to occur is low because the site is 
not adjacent to the base of a steep slope or within close proximity to an area of avalanche flow.   

T&R concurs with SGSI’s conclusion. 

Volcanic Hazards 

The SGSI report indicates that eastern California, including Long Valley Caldera and the Mono-
Inyo Craters volcanic chain, has a long history of geologic activity that includes earthquakes and 
volcanic eruptions.  SGSI’s research indicates that massive eruptions are extremely rare and 
currently there is no evidence leading to the conclusion that a massive eruption is eminent.  SGSI 
concludes that small to moderate volcanic eruptions could occur resulting in pyroclastic flows 
and surges, as well as volcanic ash and pumice fallout, which could impact the site.   

T&R concurs with SGSI’s conclusions regarding the potential risk of volcanic hazards.  T&R 
adds that U.S. Geological Survey (USGS) estimates that eruptions at the Mono-Inyo Craters 
volcanic field occurred at about 500-year intervals over the past 2,000 to 3,000 years.  The most 
recent eruption in the region was at Mono Lake between 1720 and 1850.  A dome grew on the 
lake floor and emerged to make Paoha Island.  Also in 1980, four magnitude 6 events were 
recorded in a 2-day period.  Volcanologists interpreted the earthquakes, accompanying ground 
deformations, and an increase in activity at fumaroles, as an indication of magma movement 
beneath the caldera.  In 1994, geologists investigated an area of 75 acres that contained dying 
forest.  They studied the gas in the soil and found carbon dioxide concentrations of 30 to 96 
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percent.  The areas of tree kills are generally on or adjacent to Mammoth Mountain.  The USGS 
indicates that when carbon dioxide gas can accumulate in snowbanks, depressions, and poorly 
ventilated enclosures, including structures, posing a potential danger to people.  The USGS 
scientists closely monitor the volcanic activity in the region in order to provide the public with 
reliable and timely warning of volcanic unrest in the Long Valley area. 

RECOMMENDATIONS BY SIERRA GEOTECHNICAL SERVICES INC. 

Geotechnical Review 

SGSI recommends that they should be provided the opportunity to review the grading and 
foundation plans prior to construction in order to assure that the work is being performed in 
conformance with their report or SGSI will waive all liability for any and all geotechnical issues 
associated with grading or construction  

Earthwork 

SGSI recommends the earthwork be performed in accordance with the General Earthwork and 
Grading Specifications in Appendix D and the recommendations presented in the text of the 4 
October 2006 SGSI report.   

Site Preparation and Excavation 
In the SGSI report, SGSI recommends removing deleterious materials, unsuitable materials, and 
existing improvements from areas where new improvements or new fills are planned.  Unsuitable 
materials include loose or disturbed soils, undocumented fills, and contaminated soils.  The 
Geotechnical Consultant should evaluate the extent of these removals depending on specific site 
conditions.  Earth fill material should not contain more than one percent of organic material by 
volume.  Nesting of organic materials is not allowed.   

Any existing subsurface utilities that are to be abandoned should be removed and the trenches 
should be backfilled with compacted fill.  If necessary, abandoned pipelines may be filled with 
grout or slurry cement as recommended by and under the observation of the Geotechnical 
Consultant. 

Site excavations including over-excavation and removal of unsuitable undocumented fill and 
alluvial soil should be evaluated and approved by Geotechnical Consultant.  The SGSI report 
indicates the upper three feet of loose undocumented fill and upper 2 to 3 feet of loose, 
topsoil/alluvium are considered unsuitable.  Planned excavations should extend below the 
unsuitable material and to a minimum horizontal distance of one-half the footing width or five 
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feet beyond the foundation outline, whichever is greater.  For paved roadways, parking areas and 
other improvements, SGSI recommends the upper 1 to 3 feet of the existing subgrade should be 
excavated and removed from the site depending on site conditions.  The excavation for paved 
areas should extend a minimum horizontal distance of two feet beyond the back of curbs and 
pavements.  All areas to receive fill should be observed, mapped, elevations recorded, and tested 
prior to being accepted by the Geotechnical Consultant as suitable to receive fill.  

Fill Placement and Compaction 

SGSI recommends that after completing the excavation and removal of unsuitable soil, the 
exposed surface should be scarified to a depth of 12 inches, moisture-conditioned, as necessary, 
and compacted to at least 90 percent of the maximum dry density obtained using ASTM D1557-
2000 procedure.  Fill placed on surfaces steeper than 5:1 (horizontal to vertical) should be 
benched so that the fill placement occurs on relatively level ground. 

The onsite soils are suitable for reuse as compacted fill provided the organics, oversized rock 
(greater than 6-inches in diameter) and deleterious materials are removed.  SGSI indicates that 
rocks greater than 6-inches and less than 2-feet in diameter can be placed in the bottom of deeper 
fills or approved areas provided they are selectively placed in such a manner that no large voids 
are created.  All rocks should be placed a minimum of four feet below finished grade selection 
unless used for landscaping purposes.  Any imported soils should be tested for suitability in 
advance by the project Geotechnical Engineer. 

For paved roadways, parking areas, and other improvements, SGSI recommends the upper 12 
inches of subgrade material along with the Class 2 aggregate base and asphaltic concrete should 
be compacted to a minimum of 95 percent of the material’s maximum dry density as determined 
by ASTM D1557-2000.  SGSI indicates new fill and backfill should be moisture-conditioned 
slightly above optimum moisture content, placed in horizontal lifts of appropriate thickness for 
the equipment used, but generally should not exceed eight inches in thickness, and compacted.   

SGSI indicates that new fill should not be placed during unfavorable weather conditions.  When 
work is interrupted by rains or snow, fill operations should not resumed until the field tests by 
the geotechnical engineer indicate that the moisture content and density of the fill are as 
previously specified. 

T&R generally concurs with SGSI’s recommendations, with the exception that fill consisting of 
clean sand (less than five percent fines by weight) should be compacted to at least 95 percent of 
the maximum dry density of the soil, and rock fill with dimensions greater than six inches should 
not be placed beneath site improvements and structures that are sensitive to ground settlement 
primarily due to difficulties associated with properly compacting fill containing large aggregate. 
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Foundations 
SGSI preliminarily recommends the proposed buildings be supported on spread footings that 
gain support in either:  1) properly compacted fill, 2) competent alluvial deposits encountered 
below a depth of approximately three feet, or 3) competent glacial deposits.  SGSI recommends 
the following allowable soil bearing pressures:  

• For footings bottomed 0 to 3 feet below the existing ground surface, use an allowable 
baring pressure of 2,500 pounds per square foot (psf);  

• For footings bottomed 3 to 10 feet below the existing ground surface, use an allowable 
baring pressure of 3,000 psf; and 

• For footings bottomed greater than 10 feet below the existing ground surface, use an 
allowable baring pressure of 4,000 psf. 

The SGSI report indicates the allowable bearing pressures may be increased by one-third when 
considering loads of short duration, such as wind or seismic forces.   The factors of safety 
associated with the allowable values and the values that were increased by one-third were not 
stated by SGSI.   

The SGSI report indicates that post construction settlement of the proposed building foundations 
is estimated to be less than or equal to 1/2 inch.   

A friction coefficient for concrete of 0.35 may be used to resist lateral loads.   

Continuous and isolated footings should be designed in accordance with the structural engineer’s 
requirements.  However, exterior foundations should have a minimum embedment depth of 18 
inches below the outside adjacent grade.  Also, SGSI recommends that the footings should be 
reinforced to at least the minimum reinforcement for temperature, as required by Chapter 19 of 
the 1997 UBC.  If earthwork will consist of foundation excavations only, then all footings should 
be embedded at least 12-inches below the estimated removal depth of three feet. 

SGSI recommends that footing trench excavations should be well-moistened prior to pouring 
concrete.  Also, the footing trenches should not have any rocks or boulders protruding into the 
trench bottom.  Soft soil pockets created by rock removal during foundation excavation shall be 
replaced with approved fill material, and compacted to 95 percent of the material’s maximum 
dry density. 
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SGSI recommends a minimum 5-foot horizontal setback distance from the face of slopes for all 
structural footings and settlement-sensitive structures.  The distance should be measured from 
the outside edge of the footing, horizontally to the slope face or to the face of a retaining wall.   

SGSI recommends that utility trenches that are parallel to new footings should not encroach 
within a 1:1 plane extending downwards and outward from the outside edge of the footing. 

T&R understands that the proposed foundation design criteria are preliminary in nature; 
however, T&R takes exception to some of SGSI’s recommendations and has the following 
comments. 

1.  Within the hotel and low to high density housing areas, the SGSI investigation encountered 
up to seven feet of fill and topsoil/alluvium to depths ranging from 1-1/2 feet to greater than 10 
feet below the ground surface.  In August 2006, the groundwater was encountered at depths 
ranging between 2-1/2 to 8-1/2 feet below the ground surface.  The sandy fill and 
topsoil/alluvium materials are generally characterized as loose to medium dense.  In T&R’s 
opinion, during the late spring or early summer, the local groundwater level is likely to rise and 
the lower portions of the loose to medium dense sandy fill and topsoil/alluvium layers may 
become saturated.  Strong ground shaking associated with a large earthquake on a nearby fault 
could trigger soil liquefaction and associated ground failures.  For this reason, T&R recommends 
supplemental investigation and analyses be performed by SGSI to evaluate the liquefaction 
potential of the soil beneath the planned residences and hotel structure. 

 2.  SGSI’s preliminary foundation recommendations consist of either:  1) over-excavating and 
removing “unsuitable” material from beneath the planned footing locations (if necessary), 
placing and compacting engineered fill, and supporting the proposed building foundations on 
either a layer of properly compacted fill or competent alluvium and glacial till, or 2) supporting 
the new structures on deepened footings that extend at least 12 inches below the estimated depth 
of “unsuitable” material, which corresponds to a bottom of footing depth of about four feet 
below the existing ground surface.  In T&R’s opinion, the depth to the bottom of “unsuitable” 
material is not clearly defined and the amount of settlement associated with supporting 
conventional shallow spread footings on medium dense granular soil, especially if the soil is 
found to be potentially liquefiable, is not fully assessed.  Therefore, T&R suggests that SGSI 
should better define the depth and/or the properties of the foundation bearing material that will 
be used for support of the proposed building foundations. 

Concrete Slabs-on-Grade 
SGSI preliminarily recommends that interior slabs-on-grade be underlain by a water vapor 
retarder system consisting of a one-inch-thick layer of sand overlain by water vapor retarder 
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membrane that is at least 10 mils thick, which in turn is covered by a one-inch-thick layer of 
sand.  SGSI recommends using minimum 4-inch-thick slab reinforced with #3 rebar placed at 
18-inches on center each way.  SGSI recommends using a low slump concrete (not exceeding 4-
inches at the time of placement) and proper curing methods to reduce the potential for shrinkage 
cracking. 

T&R suggests that SGSI consider using a capillary break consisting of at least a 4-inch-thick 
layer of drain rock or crushed rock (1/2- to 3/4-inch gradation) instead of a one-inch-thick layer 
of sand and using a vapor retarder membrane that meets the requirements for Class C vapor 
retarders as stated in ASTM E1745-97.  Also, the vapor retarders should be placed in accordance 
with the requirements of ASTM E1643-98. 

Pavement Design 
SGSI preliminarily recommends using a pavement section consisting of three inches of asphalt 
concrete over four inches of Class 2 aggregate base.  Where heavier loading is anticipated, SGSI 
recommends using a pavement section consisting of four inches of asphalt concrete over six 
inches of Class 2 aggregate base.  The upper 12 inches of the pavement subgrade, and the asphalt 
concrete and aggregate base material should be compacted to at least 95 percent of the material’s 
maximum dry density. 
 
SGSI indicates that environmental conditions such as freeze-thaw and thermal cracking will most 
likely govern the life of the asphalt pavement.  Therefore, SGSI recommends at least a 3-inch-
thick asphalt concrete pavement section.  Also, SGSI recommends using moisture control 
measures, such as deepened curbs or other moisture barrier materials, to reduce the potential for 
pavement subgrade from becoming saturated. 
 
T&R recommends that project applicant team should define the traffic indices that will be used 
for the design of new pavements at the development site.  Subsequently, supplemental sampling 
and resistance value (R-value) testing should be performed on the pavement subgrade for use in 
checking SGSI’s flexible pavement design.  
 
Lateral Earth Pressures and Resistance 
SGSI recommends that retaining walls that are free to rotate be designed to resist lateral 
pressures resulting from an active earth pressure of 40 pounds per cubic foot (pcf) for level 
backfill conditions.  Retaining walls that are restrained from rotation should be designed for an 
at-rest earth pressure of 55 pcf.  Also, SGSI recommends using a seismic increment of 1,549 
pounds per linear foot of wall applied at a distance of 0.6H above the toe of the wall for free 
standing or cantilevered walls or as a uniform pressure (rectangular distribution) for restrained 
walls such as basement walls. 
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The SGSI report indicates lateral resistance can be developed using a passive earth pressure of 
355 pcf and a friction coefficient of 0.35.   

In T&R’s opinion, the lateral pressure resulting from an active and at-rest earth pressure of 40 
and 60 pcf for level backfill conditions are typical and reasonable.  This design value assumes 
that the retaining walls are properly backdrained.  Lateral resistance values in granular soils are 
contingent upon overburden pressures.  Therefore, T&R suggests that either support from the 
upper one foot of soil should be ignored when computing lateral soil resistance or the soil 
adjacent to the footing should be confined by concrete slabs or pavements.   

Also, T&R recommends that the seismic increment be applied as a function of the wall height.  
For example, a seismic increment of 15 times H (15H) can be used, where H represents the 
height of the wall in feet. 

Surface Drainage Control 
SGSI recommends that the areas adjacent to buildings be sloped to provide positive surface 
drainage away from the buildings.  Slope gradients should be a minimum of two percent and 
extend at least five feet beyond the outline of the buildings.  Ponding of water should not be 
permitted.  Erosion of the soil adjacent to structures is possible if the soil subgrade is left 
unprotected during the snowmelt run-off season. 

T&R concurs with SGSI’s recommendations for surface drainage control.  

CONCLUSIONS AND COMMENTS 

Based on the review of the project documents, T&R concludes that the proposed project is 
feasible, but potentially constrained by:  1) strong ground shaking, 2) potentially liquefiable soil, 
3) potential volcanic hazards, and 4) the presence of unsuitable near surface soil that is loose and 
contains organic matter.  T&R reviewed SGSI’s geotechnical recommendations and concur with 
a majority of the recommendations.  Remaining issues that should be addressed or commented 
upon by the project applicant or applicant’s consultants are summarized as follows: 

Comment No. 1 

T&R suggests the applicant develop an emergency evaluation plan in case the potential for 
volcanic hazards increases and residents need to vacate the property. 
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Comment No. 2 

In T&R’s opinion, the potential for soil liquefaction has not been fully evaluated for the soil 
beneath the proposed building sites.  T&R recommends that supplemental subsurface 
investigation and analyses be performed to better define the thickness, gradation, in-place 
density, and liquefaction potential of the underlying granular soil. 

Also, T&R generally concurs with SGSI’s fill placement and compaction recommendations.  
However, in T&R’s opinion, fill consisting of clean sand (less than five percent fines by weight) 
should be compacted wet of the optimum moisture content and to at least 95 percent of the 
maximum dry density of the fill.  T&R suggests that rock and cobble fill with dimensions greater 
that six inches should not be placed beneath site improvements and structures that are sensitive 
to ground settlement primarily due to difficulties associated with properly compacting fill 
containing large aggregate.  

Comment No. 3 

T&R suggests that SGSI indicate the factors of safety, if any, that are included in their allowable 
foundation bearing capacity recommendations. 

Comment No. 4 

T&R suggests using a 4-inch-thick layer of “drain rock” or “poorly graded crushed rock” as a 
capillary moisture break beneath the concrete slab-on-grade floors.  Also, T&R suggests SGSI 
consider using the requirements and specifications provided in ASTM E1745-97 and ASTM 
E1643-98 for vapor retarders. 

Comment No. 5 

T&R suggests that SGSI should modify the retaining wall design criteria.  Specifically, T&R 
suggests that either the upper one foot of soil adjacent to the embedded footings be ignored for 
purposes of computing passive soil resistance or it be confined by a concrete slab or pavement.  
In addition, T&R suggests that SGSI should consider including a seismic increment that is 
variable based on the retaining wall height, such as using a uniform pressure distribution of 
“15H” where “H” is the height of wall in feet.  

In conclusion, T&R recommends the project applicant and/or applicant’s consultant consider the 
comments presented above and provide a response or acknowledgement that the comments 
presented above will be addressed during the final design of the project.  T&R appreciates the  
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opportunity to assist you with the evaluation of geotechnical and geological issues for this 
project.  If you have any questions or require additional information, please call.   

Sincerely yours, 
TREADWELL & ROLLO, INC. 

 

Dean H. Iwasa  
Geotechnical Engineer 
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