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overlapped and sealed at the laps per the manufacturer’s recommendations. Where
pipes extend through the membrane, the barrier should be sealed to the pipes.

Moisture retarders can reduce, but not eliminate moisture vapor movement from the
underlying soils up through the slab. We recommend that the floor coverings installer
test the moisture vapor flux rate prior to attempting application of the flooring.
"Breathable" floor coverings should be considered if the vapor flux rates are high. A
slip-sheet should be used if crack sensitive floor coverings are planned.

The use of reinforcement in slabs and foundations will generally reduce the potential
for drying and shrinkage cracking. However, some cracking may be expected as the
concrete cures. Concrete cracking and/or spalling is often aggravated by a high
cement ratio, high or low concrete temperature at the time of placement, small
nominal aggregate size, rapid moisture loss, or the addition of water during
placement. The use of low slump concrete (not exceeding 4-inches at the time of
placement), a water-cement ratio no greater than 0.45 by weight, and proper curing
methods can reduce the potential for shrinkage cracking.

Exterior Concrete Flatwork: Concrete flatwork should be a minimum 4-inches in
thickness and should be supported by very low expansion subgrade soils (EI < 20).
Flatwork should be reinforced with #3 rebar placed at slab mid-height on 24-inch
centers, both ways. Crack control joints should be used and should have a maximum
spacing of 5-foot on center each way for sidewalks, and 10-foot on center each way
for slabs. Actual crack control joints should be designed by the project Civil Engineer.
A vapor retarder is not needed.

18. FLEXIBLE PAVEMENT RECOMMENDATIONS

SGSI recommends the following pavement sections:

e 4-inches Asphalt Concrete / 6-inches Caltrans Class I Aggregate Base

The upper 12-inches of subgrade material along with the Caltrans specification for Class II
Aggregate Base and the Asphaltic concrete shall be compacted to a minimum of 95-percent
of the material’s maximum density. If pavement areas are adjacent to landscape or snow
storage areas, some deterioration of the subgrade load bearing capacity may result. We
recommend some measures of moisture control (such as deepened curbs or other
moisture barrier materials) be provided to prevent the subgrade soils from becoming
saturated.
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19. DRAINAGE

Water should not be allowed to pond adjacent to buildings, and drainage should not flow
uncontrolled over the top of, or down the face of, any descending slopes. Positive site
drainage should direct runoff away from foundations and pavement areas; Site drainage
should be directed to an approved drainage facility. Positive drainage may be
accomplished by providing drainage away from buildings at a gradient of at least 5-
percent for earthen surfaces for a distance of at least 10-feet away from the face of wall. If
10-feet cannot be achieved, an alternative of a gradient of at least 5-percent to an area
drain or swale having a gradient of 2-percent is acceptable.

Planters with open bottoms adjacent to buildings should be avoided. Planters should not
be designed adjacent to buildings unless provisions for drainage, such as catch basins,
liners, and/or area drains, are made.

20. CONSTRUCTION CONSIDERATIONS

Excavations will be required to construct retaining walls, footings, install utilities, and to
remove locally weak or unsuitable soils. All excavations that will be deeper than 4-feet and
will be entered by workers should be shored or sloped for safety in accordance with
Occupational Safety and Health Administration (OSHA) standards. For temporary
excavations, we recommend that the following OSHA soil classifications be used:

Fill - Type C
Native - Type B

Upon making the excavations, the soil classifications and excavation performance should
be evaluated in the field by the geotechnical consultant on a case-by-case basis in
accordance with the OSHA regulations. For trench or other excavations, OSHA
requirements regarding personnel safety should be met using appropriate shoring
(including trench boxes) or by laying back the slopes to no steeper than 1.5:1 in engineered
fill and slope wash, and 1:1 in native deposits. Temporary excavations that encounter
seepage may be shored or stabilized by placing sandbags or gravel along the base of the
seepage zone. Excavations encountering seepage should be evaluated on a case-by-case
basis. On-site safety of personnel is the responsibility of the contractor.

Excavation spoils should not be stockpiled adjacent to excavations as they can surcharge
the soils and trigger failure. In addition, proper erosion protection, is recommended to
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reduce the possibility for erosion of slopes during grading and building construction.
Ultimately, it is the contractor’s responsibility to maintain safe working conditions for
persons on-site.

21. GEOTECHNICAL OBSERVATION AND TESTING DURING CONSTRUCTION

The recommendations provided in this report are based on limited subsurface
observations and geotechnical analysis. The interpolated subsurface conditions should be
checked in the field during construction. Geotechnical observation and testing are
required per the California Building Code (CBC). Geotechnical observation and/or testing
should be performed by SGSI at the following stages:

¢ During grading (removal bottoms, fill placement, etc);

e During backfill and compaction;

e After presoaking building pads and other concrete-flatwork subgrades, and
prior to placement of aggregate base or concrete;

e Preparation of pavement subgrade and placement of aggregate base;

e After building and wall footing excavation and prior to placing concrete
and/or reinforcement; and

e When any unusual soil conditions are encountered during any construction
operation subsequent to issuance of this report.
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22. LIMITATIONS

This report has been prepared for the sole use and benefit of our client. The conclusions of
this report pertain only to the site investigated. [t should be understood that the consulting
provided, and the contents of this report are not perfect. Any errors or omissions noted by
any party reviewing this report, and/or any other geotechnical aspects of the project,
should be reported to this office in a timely fashion. The client is the only party intended
by this office to directly receive this advice. Unauthorized use of or reliance on this report
constitutes an agreement to defend and indemnify Sierra Geotechnical Services
Incorporated from and against any liability, which may arise as a result of such use or
reliance, regardless of any fault, negligence, or strict liability of Sierra Geotechnical
Services Incorporated.

Conclusions and recommendations presented herein are based upon the evaluation of
technical information gathered, experience, and professional judgment. Other consultants
could arrive at different conclusions and recommendations. Final decisions on matters
presented are the responsibility of the client and/or the governing agencies. No warranties
in any respect are made as to the performance of the project.

The findings of this report are valid as of the present date. However, changes in the
conditions of a property can occur with the passage of time, whether they are due to
natural processes or the works of man on this or adjacent properties. In addition, changes
in applicable or appropriate standards may occur, whether they result from legislation or
the broadening of knowledge. Accordingly, the findings within this report may be
invalidated wholly or partially by changes outside our control. Therefore, this report is
subject to review and should not be relied upon after a period of three years.
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APPENDIX A

EXPLORATORY TEST PIT LOGS

A subsurface field investigation was performed in November 20t, 2012 that included the
excavation of three exploratory test pits with a Case Backhoe and 24-inch bucket. A
geologist from our office logged the excavations as they were advanced.

In-place nuclear density tests and bulk samples of the soils encountered were obtained
during the field investigation. Results of the in-place nuclear density tests are presented

on the logs of the exploratory test pits. Details of the laboratory testing are presented in
Appendix B.



SIERRA GEOTECHNICAL SERVICES INC.

TEST PIT LOGS
JOB NO: 3.31164 PROJECT: MAMMOTH DISPOSAL SITE
DATE: 11/20/2012 LOGGED BY: __JA
EQUIP: CASE EXCAVATOR W/ 24” BUCKET
U.S.C.S. SAMPLE DRY
TEST DEPTH GROUP DEPTH PERCENT DENSITY
PIT (ft) SYMBOL (ft) MOISTURE (pcf) DESCRIPTION
GLACIAL DEPOSITS
1 0-4 SM 2-3 7.0 91.1 Dark brown to grayish-brown, moist, dense,
silty, very fine to coarse SAND, few cobbles
and boulders to 13” diameter.
4 -8 SM Reddish-brown.

Total depth = 8-feet. No groundwater encountered.
Backfilled 11/20/2012.
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TEST PIT LOGS
JOB NO: 3.31164 PROJECT: MAMMOTH DISPOSAL SITE
DATE: 11/20/2012 LOGGED BY: __JA
EQUIP: CASE BACKHOE W/ 24” BUCKET
U.S.C.S. SAMPLE DRY
TEST DEPTH GROUP DEPTH PERCENT DENSITY
PIT (ft) SYMBOL (ft) MOISTURE (pcf) DESCRIPTION
GLACIAL DEPOSITS
2 0-4 SM 1-2 5.0 83.7 Dark brown to dark reddish-brown, moist,
medium dense to dense, silty very fine to
coarse SAND with few cobbles.
4-5 SM 4-5 6.5 95.0 Grayish-brown, moist, dense, silty, very fine

to coarse SAND with abundant rock
fragments and few sub angular boulders to
36” diameter. Rock content is approximately
10-15% of the deposit.

Total depth = 5-feet. No groundwater encountered.
Backfilled 11/20/2012.
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TEST PIT LOGS
JOB NO: 3.31164 PROJECT: MAMMOTH DISPOSAL SITE
DATE: 11/20/2012 LOGGED BY: __JA
EQUIP: CASE BACKHOE W/ 24” BUCKET
U.S.C.S. SAMPLE DRY
TEST DEPTH GROUP DEPTH PERCENT DENSITY
PIT (ft) SYMBOL (ft) MOISTURE (pcf) DESCRIPTION
GLACIAL DEPOSITS
3 0-5 SM 1-2 5.5 93.0 Grayish-brown, moist, dense, silty, very fine

to coarse SAND with abundant rock
fragments and few sub angular boulders to
36” diameter. Rock content is approximately
10-15% of the deposit.

Total depth = 5-feet. No groundwater
encountered. Backfilled 11/20/2012.




APPENDIX B
LABORATORY TESTING

Laboratory tests were performed on the representative test samples to provide a basis
for development of design parameters. Soil materials were visually classified in the field
according to the Unified Soil Classification System (USCS). Selected samples were tested
for the following parameters: Classification and grain size distribution, direct shear, in-
situ moisture and density and maximum dry density (Proctor). Laboratory tests were
performed in general accordance with the American Society of Testing and Materials
(ASTM) procedures.

The results of our laboratory testing are presented herein. The results of the USCS
classifications and in-situ moisture and density are presented on the test pit logs
(Appendix A).
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ENVIRONMENTAL « GEOTECHNICAL » GEOLOGY » HYDROGEOLOGY « MATERIALS
Caltrans Lab #214

MAXIMUM DENSITY-MOISTURE CURVE (PROCTOR)

AASHTO R1E

Project Name Project No.
Geotechnical Investigation for Recovery/Waste Transfer Station - Mammoth Transfer MRF 3.31164
Client Material
Waste Connections, Inc. Native Spoils
Source Delivered By Deliver Date
Test Pit TP-1 between 2' and 3' deep JA 11/20/12
Proctor No Test Date Native Belt Cut Screen Chute Stockpile Truck Tested By Report Date
2 12/7/12 X BY 12/7/12
120.0
b b
K R
L
115.0
)
\
= N —x—ZAV=2.2
3 \"\ = ZAV=23
=} Ek\ —o— ZAV=2.4
2> 110.0
= K \ —a—7ZAV=25
5 Y Y \‘ ZAV=2.6
o) —hA— =2.
a A 1 A\] & _
a \“\ e=@==Dry Density
4
105.0
b
\x\ \\ N
100.0
0 5 10 15 20
Moisture (%)
Laboratory Data:
Soil & Wet Percent Dry Mold Max. Dry Optimum
Test # Mold (Ib) Mold (Ib) Soil (Ib) Density (pcf)  Moisture  Density (pcf) Volume (cf) Density (pcf) Moisture (%)
1 13.608 9.698 3.910 116.7 8.5 107.5 003350 | 1105 | 130 |
2 13.779 9.698 4.081 121.8 11.2 109.6
3 13.876 9.698 4.178 124.7 13.2 110.2 Rock
4 13.835 9.698 4.137 123.5 15.1 107.3 Corr. (pcf)
5
Note: ZAV=Zero Air Voids per Specific Gravity of Soil Solids
SIERRA 1{;:“(;\\!;,\!{_\:“\![[ ES INC.
e S L} -
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ENVIRONMENTAL « GEOTECHNICAL » GEOLOGY » HYDROGEOLOGY « MATERIALS
Caltrans Lab #214

MAXIMUM DENSITY-MOISTURE CURVE (PROCTOR)

AASHTO R1E

Project Name Project No.
Geotechnical Investigation for Recovery/Waste Transfer Station - Mammoth Transfer MRF 3.31164
Client Material
Waste Connections, Inc. Native Spoils
Source Delivered By Deliver Date
Test Pit TP-2 between 4' and 5' deep JA 11/20/12
Proctor No Test Date Native Belt Cut Screen Chute Stockpile Truck Tested By Report Date
1 12/6/12 X BY 12/7/12
120.0
b +
K R
L
115.0 )\
) y N —x— ZAV=2.2
§ \ll\ —=—ZAV=2.3
2 / \\ e ZAV=24
2> 110.0
g —&— ZAV=2.5
[
a Y \ —A— ZAV=26
& N .
a \“\ e=@==Dry Density
4
105.0
b
\x\ \\ \
100.0
0 5 10 15 20
Moisture (%)
Laboratory Data:
Soil & Wet Percent Dry Mold Max. Dry Optimum
Test # Mold (Ib) Mold (Ib) Soil (Ib) Density (pcf)  Moisture  Density (pcf) Volume (cf) Density (pcf) Moisture (%)
1 13.738 9.698 4.040 120.6 95 110.1 003350 | 1130 | 125 |
2 13.914 9.698 4.216 125.9 11.7 112.7
3 13.965 9.698 4.267 127.4 12.9 112.8 Rock
4 13.972 9.698 4.274 127.6 14.9 111.0 Corr. (pcf)
5
Note: ZAV=Zero Air Voids per Specific Gravity of Soil Solids
SIERRA 1{;:“(;:!;,\!{_\:“\![[ ES INC.
e S L} -



APPENDIX C

GENERAL EARTHWORK AND GRADING

These general earthwork and grading specifications are for the grading and earthwork shown on
the approved grading or construction plan(s) and/or indicated in the geotechnical report(s).
Earthwork and grading should be conducted in accordance with applicable grading ordinances,
the current California Building Code, and the recommendations of this report. The following
recommendations are provided regarding specific aspects of the proposed earthwork
construction. These recommendations should be considered subject to revision based on field
conditions observed by the geotechnical consultant during grading.

Geotechnical Consultant of Record

Prior to commencement of work, the owner shall employ the Geotechnical Consultant of
Record. The Geotechnical Consultant shall be responsible for reviewing the approved
geotechnical report(s) and accepting the adequacy of the preliminary geotechnical findings,
conclusions, and recommendations prior to the commencement of grading or construction.

During grading and earthwork operations, the Geotechnical Consultant shall observe, map,
and document the subsurface exposures to verify the geotechnical design assumptions. If the
observed conditions are found to be significantly different than the interpreted assumptions
during the design phase, the Geotechnical Consultant shall inform the owner, recommend
appropriate changes in design to accommodate the observed conditions, and notify the
review agency where required. Subsurface areas to be geotechnically observed, mapped,
elevations recorded, and/or tested include natural ground, after it has been cleared for
receiving fill but before it has been placed, bottoms of all “remedial removal areas, all key
bottoms, and benches made on sloping ground to receive fill.

The Geotechnical Consultant shall observe the moisture-conditioning and processing of the
subgrade and fill materials and perform relative compaction testing of fill to determine the
attained level of compaction. The Geotechnical Consultant shall provide the test results to
the owner and the contractor on a routine and frequent basis.

The Earthwork Contractor

The Earthwork Contractor shall be solely responsible for performing the grading in
accordance with the plans and specifications. The Earthwork Contractor shall review and
accept the plans, geotechnical report(s) and these Specifications prior to the commencement
of grading. The Earthwork Contractor shall have the sole responsibility to provide adequate
equipment and methods to accomplish the earthwork in accordance with applicable grading
codes and agency ordinances, these Specifications, and the recommendations in the
approved geotechnical report(s) and grading plan(s). If, in the opinion of the Geotechnical
Consultant unsatisfactory conditions, such as unstable soil, improper moisture condition,
inadequate compaction, adverse weather, etc... are resulting in a quality of work less than



required in these Specifications, the Geotechnical Consultant shall reject the work and may
recommend to the owner that construction be stopped until the conditions are rectified.

Site Preparation

General: Site preparation includes removal of deleterious materials, unsuitable materials,
and existing improvements from areas where new improvements or new fills are planned.
Deleterious materials, which include vegetation, trash, and debris, should be removed from
the site and legally disposed of off-site. Unsuitable materials include loose or disturbed soils,
undocumented fills, contaminated soils, or other unsuitable materials. The Geotechnical
Consultant shall evaluate the extent of these removals depending on specific site conditions.
Earth fill material shall not contain more than 1-percent of organic materials (by volume).
Nesting of the organic materials shall not be allowed.

If potentially hazardous materials are encountered, the contractor shall stop work in the
affected area, and a hazardous material specialist shall be informed immediately for proper
evaluation and handling of these materials prior to continuing to work in that area.

As presently defined by the State of California, most refined petroleum products (gasoline,
diesel fuel, motor oil, grease, coolant etc...) have chemical constituents that are considered
to be hazardous waste. As such, the indiscriminate dumping or spillage of these fluids onto
the ground may constitute a misdemeanor, punishable by fine and/or imprisonment and
shall not be allowed.

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

Excavation

Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the
Geotechnical Consultant during grading. Remedial removal depths shown on geotechnical
plans are estimates only. The actual extent of removal shall be determined by the
Geotechnical Consultant based on the field evaluation of exposed conditions during grading.
Where fill-over-cut slopes are to be graded, the cut portion of the slope shall be made,
evaluated, and accepted by the Geotechnical Consultant prior to placement of materials for
construction of the fill portion of the slope, unless otherwise recommended by the
Geotechnical Consultant.

In addition to removals and overexcavations recommended in the approved geotechnical
report(s) and the grading plan, soft, loose, dry, saturated, spongy, organic-rich, highly
fractured, or otherwise unsuitable ground shall be overexcavated to competent ground as
evaluated by the Geotechnical Consultant during grading.

All areas to receive fill, including removal and processed areas, key bottoms, and benches,
shall be observed, mapped, elevations recorded, and/or tested prior to being accepted by
the Geotechnical Consultant as suitable to receive fill. The Contractor shall obtain a written
acceptance from the Geotechnical Consultant prior to fill placement. A licensed surveyor



shall provide the survey control for determining elevations of processed areas, keys, and
benches.

Compaction

The onsite soils are suitable for placement as compacted fill provided the organics, oversized
rock (greater than 6-inches in diameter) and deleterious materials are removed. 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 shall be placed a minimum of 4-feet below finish grade elevation
unless used for landscaping purposes. Any import soils shall be tested for suitability in
advance by the project Geotechnical Engineer.

After making the recommended removals prior to fill placement, the exposed ground surface
should be scarified to a depth of approximately 8-inches, moisture conditioned as necessary,
and compacted to at least 90-percent of the maximum dry density obtained using ASTM
D1557 as a guideline. Surfaces on which fill is to be placed which are steeper than 5:1
(Horizontal to vertical) should be benched so that the fill placement occurs on relatively level
ground.

For the parking areas and other improvements a one-foot removal is recommended
depending on site conditions (i.e. depth of root zone, and depth of disturbance which may
have locally deeper removal depths). The removal bottom should be observed (tested as
needed) by the geotechnical consultant prior to placing fill soils. The upper 12-inches of
subgrade material along with the Class Il Aggregate Base and the Asphaltic concrete shall be
compacted to a minimum of 95-percent of the materials maximum dry density as determined
by ASTM D1557. The subgrade and aggregate base shall be moisture-conditioned and
compacted to 95-percent of the material’s maximum dry density as determined by ASTM D-
1557 to a depth of 12-inches.

All fill and backfill to be placed in association with the proposed construction should be
accomplished slightly over optimum moisture content using equipment that is capable of
producing a uniformly compacted product throughout the entire fill lift. Fill materials at less
than optimum moisture should have water added and the fill mixed to result in material that
is uniformly above optimum moisture content. Fill materials that are too wet can be aerated
by blading or other satisfactory methods until the moisture content is as required. The wet
soils may be mixed with drier materials in order to achieve acceptable moisture content.

The fill and backfill should be placed in horizontal lifts at a thickness appropriate for
equipment spreading, mixing, and compacting the material, but generally should not exceed
8-inches in loose thickness. Retaining wall backfill shall be composed of a granular material
(maximum < 3-inch rock) with an expansion index (EI) of no greater than 50 and a sand
equivalent (SE) greater than 30.

No fill soils shall be placed during unfavorable weather conditions. When work is interrupted
by rains or snow, fill operations shall not be resumed until the field tests by the geotechnical
engineer indicate that the moisture content and density of the fill are as previously specified.



Slopes

All slopes shall be compacted in a single continuous operation upon completion of grading
by means of sheepsfoot or other suitable equipment, or all loose soils remaining on the
slopes shall be trimmed back until a firm compacted surface is exposed. Slope compaction
tests shall be made within one foot of slope surface.

Cut and fill slopes shall be a maximum of 2:1 (horizontal to vertical) unless approved by the
Geotechnical Consultant.

Planting and irrigation of cut and fill slopes and/or installation of erosion control and
drainage devices should be completed due to the erosion potential of the soil.

Temporary Excavations

Temporary excavation shall be made no steeper than 1:1 (horizontal to vertical). The
recommended slope for temporary excavations does not preclude local raveling and
sloughing. Where wet soils are exposed, flatter excavation of slopes and dewatering may be
necessary. In areas of insufficient space for slope cuts, or where soils with little or no binder
are encountered, shoring shall be used.

All large rocks exposed above temporary cuts shall be removed prior to foundation
excavation. In addition any rocks exposed during development from raveling and sloughing
should be removed immediately.

All excavations should comply with the requirements of the California Construction and
General Industry Safety Orders and the Occupational Safety and Health Act and other public
agencies having jurisdiction.

Trench Backfill

Exterior trenches, paralleling a footing and extending below a 1:1 plane projected from the
outside bottom edge of the footing, shall be compacted to a minimum of 95-percent per
ASTM D1557. All trenches in structural areas and under concrete flatwork shall be
compacted to a minimum of 95-percent per ASTM D1557. All trenches in non-structural
areas shall be compacted to a minimum of 85-percent per ASTM D1557.

All material used for trench backfill shall be approved by the Geotechnical Engineer prior to
placement. All bedding and backfill of utility trenches shall be done in accordance with the
applicable provisions of Standard Specifications of Public Works Construction. Bedding
material shall have a Sand Equivalent greater than 30 (SE>30). The bedding shall be placed
to 1-foot over the top of the conduit and densified by jetting. Backfill shall be placed and
densified to a minimum of 95-percent of maximum from 1-foot above the top of the conduit
to the surface.

Lift thickness of trench backfill shall not exceed those allowed in the Standard Specifications
of Public Works Construction unless the Contractor can demonstrate to the Geotechnical



Consultant that the fill lift can be compacted to the minimum relative compaction by his
alternative equipment and method.

Regulations of the governing agency may supersede the above, and all trench excavations
should conform to all applicable safety codes. The Contractor shall follow all OSHA and
Cal/OSHA requirements for safety of trench excavations.





