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28th St_ Solar Project2 
Prepared by SCS Engineers 

Type 124-hr 100-Year Rainfa/1=4.10" 
Printed 6/20/2012 

HydroCAD® 9.10 s/n 03976 © 2010 HydroCAD Software Solutions LLC 

Summary for Subcatchment 2S: Shade 

[73] Warning: Peak may fall outside time span 

Runoff = 2.06 cfs @ 10.03 hrs, Volume= 0.270 af, Depth> 2.12" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 9.00-40.00 hrs, dt= 0.10 hrs 
Type I 24-hr 100-Year Rainfa11=4.10" 

Area (sf) CN Description 
66,653 
18,663 
47,990 

81 Urban industrial, 72% imp, HSG A 
28.00% Pervious Area 
72.00% Impervious Area 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
15.5 250 0.0001 0.27 Sheet Flow, 

2 

Smooth surfaces n= 0.011 P2= 5.90" 

Subcatchment 2S: Shade 
Hydrograph 

Type I 24-hr 100-Year 
Rainfall=4.1 0" 

Runoff Area=66,653 sf 
Runoff Volume=0.270 af 

Runoff Depth>2.12" 
Flow Length=250' 

Slope=0.0001 '/' 
Tc=15.5 min 

CN=81 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 
Time (hours) 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

3.617 81 Urban industrial, 72% imp, HSG A  (3S)
3.617 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

3.617 HSG A 3S
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other
3.617 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Fill
(inches)

1 4R 42.50 41.00 89.0 0.0169 0.011 10.0 0.0 0.0
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Time span=9.00-40.00 hrs, dt=0.10 hrs, 311 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=157,547 sf   72.00% Impervious   Runoff Depth>2.12"Subcatchment 3S: Ground Mount
   Flow Length=300'   Slope=0.0001 '/'   Tc=17.9 min   CN=81   Runoff=4.52 cfs  0.639 af

Avg. Flow Depth=1.91'   Max Vel=0.69 fps   Inflow=4.52 cfs  0.639 afReach 3R: Drainage Ditch
n=0.150   L=1,203.0'   S=0.0083 '/'   Capacity=2.87 cfs   Outflow=2.51 cfs  0.638 af

Avg. Flow Depth=0.54'   Max Vel=6.76 fps   Inflow=2.51 cfs  0.638 afReach 4R: 10" PVC Pipe
10.0"  Round Pipe   n=0.011   L=89.0'   S=0.0169 '/'   Capacity=3.36 cfs   Outflow=2.51 cfs  0.638 af

Total Runoff Area = 3.617 ac   Runoff Volume = 0.639 af   Average Runoff Depth = 2.12"
28.00% Pervious = 1.013 ac     72.00% Impervious = 2.604 ac



Type I 24-hr 100-Year  Rainfall=4.10"28th St_Solar Project_Ground Mount
  Printed  2/7/2013Prepared by SCS Engineers

Page 6HydroCAD® 9.10  s/n 03976  © 2010 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Ground Mount

[73] Warning: Peak may fall outside time span

Runoff = 4.52 cfs @ 10.06 hrs,  Volume= 0.639 af,  Depth> 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 9.00-40.00 hrs, dt= 0.10 hrs
Type I 24-hr 100-Year  Rainfall=4.10"

Area (sf) CN Description
157,547 81 Urban industrial, 72% imp, HSG A

44,113 28.00% Pervious Area
113,434 72.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 300 0.0001 0.28 Sheet Flow, 

Smooth surfaces   n= 0.011   P2= 5.90"

Subcatchment 3S: Ground Mount

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109
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Type I 24-hr 100-Year
Rainfall=4.10"

Runoff Area=157,547 sf
Runoff Volume=0.639 af

Runoff Depth>2.12"
Flow Length=300'

Slope=0.0001 '/'
Tc=17.9 min

CN=81

4.52 cfs
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Summary for Reach 3R: Drainage Ditch

[82] Warning: Early inflow requires earlier time span
[55] Hint: Peak inflow is 158% of Manning's capacity

Inflow Area = 3.617 ac, 72.00% Impervious,  Inflow Depth > 2.12"    for  100-Year event
Inflow = 4.52 cfs @ 10.06 hrs,  Volume= 0.639 af
Outflow = 2.51 cfs @ 10.78 hrs,  Volume= 0.638 af,  Atten= 44%,  Lag= 43.0 min

Routing by Stor-Ind+Trans method, Time Span= 9.00-40.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.69 fps,  Min. Travel Time= 28.9 min
Avg. Velocity = 0.28 fps,  Avg. Travel Time= 72.4 min

Peak Storage= 4,379 cf @ 10.29 hrs
Average Depth at Peak Storage= 1.91'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 2.87 cfs

0.00'  x  2.00'  deep channel,  n= 0.150  Sheet flow over Short Grass
Side Slope Z-value= 1.0 '/'   Top Width= 4.00'
Length= 1,203.0'   Slope= 0.0083 '/'
Inlet Invert= 54.00',  Outlet Invert= 44.00'
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Reach 3R: Drainage Ditch

Inflow
Outflow

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109
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Inflow Area=3.617 ac
Avg. Flow Depth=1.91'

Max Vel=0.69 fps
n=0.150

L=1,203.0'
S=0.0083 '/'

Capacity=2.87 cfs

4.52 cfs

2.51 cfs
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Summary for Reach 4R: 10" PVC Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 3.617 ac, 72.00% Impervious,  Inflow Depth = 2.12"    for  100-Year event
Inflow = 2.51 cfs @ 10.78 hrs,  Volume= 0.638 af
Outflow = 2.51 cfs @ 10.78 hrs,  Volume= 0.638 af,  Atten= 0%,  Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 9.00-40.00 hrs, dt= 0.10 hrs
Max. Velocity= 6.76 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.56 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 33 cf @ 10.78 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 0.83',  Capacity at Bank-Full= 3.36 cfs

10.0"  Round Pipe
n= 0.011  PVC, smooth interior
Length= 89.0'   Slope= 0.0169 '/'
Inlet Invert= 42.50',  Outlet Invert= 41.00'

Reach 4R: 10" PVC Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109

F
lo

w
  (

cf
s)

2

1

0

Inflow Area=3.617 ac
Avg. Flow Depth=0.54'

Max Vel=6.76 fps
10.0"

Round Pipe
n=0.011
L=89.0'

S=0.0169 '/'
Capacity=3.36 cfs

2.51 cfs
2.51 cfs
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ALTERNATE GROUND MOUNTING SYSTEM 

  



Alternate Array 3 Mounting System 

Array 3 is proposed to be located on parcel APN 003-0010-001 in a portion of the 
compost/parking area of West Site as shown on Figure 5.  The cover system in this area consists 
of 2 to 4 inches of asphalt over 6 to 18 inches of aggregate base.  Under the aggregate base are 3 
to 18 feet of soil cover and 12 to 32.5 feet of landfill debris.  Beneath the landfill debris are 
native sand and gravel layers typically encountered from 32 to 43.5 feet below ground surface.   

The alternate solar array mounting system consists of helical earth screws that are installed 
through the asphalt layer and into the soil cover beneath.  The earth screws are designed to 
support the solar panel support system using earth pressure for support. The supports will 
penetrate the landfill cover in Area 3, but will be capped to prevent water from entering the top 
of the earth screw component.  The subsurface portion on the helical earth screws is galvanized 
in accordance with ISO 1461. 

Settlement is estimated to be approximately 2 inches, which is less than the concrete ballast 
support system.  Repairs will be made as described in the Postclosure Maintenance Plan.  The 
estimated postclosure costs are the same for the helical earth screw system as the concrete ballast 
system. 
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GEOTECHNICAL ENGINEERING INVESTIGATION REPORT 
SOLAR PV SYSTEM AT SACRAMENTO LANDFILL 

SACRAMENTO, CALIFORNIA 
 

1.0 INTRODUCTION 

This report presents the results of a Geotechnical Engineering Investigation conducted by BSK 
Associates (BSK) for the proposed Solar PV (Photovoltaic) System to be located at existing 
Sacramento Landfill (Site).  The Site is located approximately 400 feet east of northeast corner of  
the intersection of 28th Street and B Street in Sacramento, California, as shown on the Site Vicinity 
Map, Figure A-1.  The geotechnical engineering investigation was conducted in accordance with 
BSK Proposal GB12-7045, dated February 27, 2013. 

In preparation on this report, the reference report: Sutter’s Landing Park Feasibility Study prepared 
by Landscape Architect, Inc. dated February 23, 2005 was reviewed. 

This report provides a description of the geotechnical conditions at the site and provides specific 
recommendations for earthwork and foundation design with respect to the planned facility.  In the 
event that changes occur in the design of the project, this report’s conclusions and recommendations 
will not be considered valid unless the changes are reviewed with BSK and the conclusions and 
recommendations are modified or verified in writing.  Examples of such changes would include 
location, size of structures, foundation loads, etc. 

1.1 PLANNED CONSTRUCTION 

The proposed project consists of a combination of carport, shade structures and ground mount PV 
arrays located at an existing parking lot, existing dog park, and the southern face of an existing 
landfill. The carport mounted system and shade structures will be supported on shallow foundations. 
The ground mount PV array will be mounted on ballasts or helical screw piles. 

In the event that significant changes occur in the design of the proposed improvements, this report’s 
conclusions and recommendations will not be considered valid unless the changes are reviewed with 
BSK and the conclusions and recommendations are modified or verified in writing. 

1.2 PURPOSE AND SCOPE OF SERVICES 

The objective of this geotechnical investigation was to characterize the subsurface conditions in the 
areas of the proposed structure areas, and provide geotechnical engineering recommendations for the 
preparation of plans and specifications.  The scope of the investigation included a field exploration, 
laboratory testing, engineering analyses, and preparation of this report. 
 

2.0 FIELD INVESTIGATION AND LABORATORY TESTING 
2.1 FIELD EXPLORATION 

The field exploration for this investigation was conducted under the oversight of a BSK staff 
member.  Seven (7) borings were drilled at the site on March 11, 2013 using either a truck-mounted 
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hollow stem auger drill rig.  The borings were drilled to depths ranging from 11.5 to 16.5 feet 
beneath the existing ground surface (bgs).  The locations of the borings are indicated on the Boring 
Location Map, Figure A-2.  Details of the field exploration and the boring logs are provided in 
Appendix A.  The boring logs from the reference report dated 2005 are presented in Appendix C. 

2.2 LABORATORY TESTING 

Laboratory tests were performed on selected soil samples to evaluate moisture content, dry density, 
shear strength, consolidation properties, expansion index, and corrosion characteristics.  A 
description of the laboratory test methods and results are presented in Appendix B. 

 

3.0 SITE AND GEOLOGY/SEISMIC CONDITIONS 
The following sections address the site description and surface conditions, regional geology and 
seismic hazards, subsurface conditions, and groundwater conditions at the Site.  This information is 
based on BSK’s field exploration and published maps and reports. 

3.1 SITE DESCRIPTION AND SURFACE CONDITIONS  

The township and range data for the site were not available to us at the time of our investigation. We 
reference the parcel by Sacramento County APN (Assessor’s Parcel Number) # 003-0010-001-0000. 
 The NAD 83 GPS coordinates for the site location are 38.5850 degrees North latitude and -121.4657 
degrees West longitude.  The Site is bounded on the east by Sutter’s Landing Regional Park, on the 
north by the American River, on the west by vacant field, on the south by constructed residential 
buildings. The American River on the north is flowing to the south.  

3.2 GEOLOGIC SETTING 

The site area is located in the Great Valley geomorphic province near the confluence of the America 
River with the Sacramento Delta. The site is located in the great valley which forms a broad 
syncline with deposits of marine and overlying continental sediments, Jurassic to Holocene in age. 
The thickness of the sediments increases to the west and reach a thickness of as much as 20,000 feet 
on the west side of the San Joaquin Valley syncline. East of the site area are the Sierra Nevada 
Mountains consisting of Mesozoic folded metamorphic rocks and Mesozoic plutonic rocks.  

The site area is situated on recent to Holocene age alluvium, consisting of gravel, sand, and silts 
deposited by the meandering American River.  At depth the site is probably underlain by Pleistocene 
age Riverbank formation.  
3.3 GEOLOGIC/SEISMIC HAZARDS 

The types of geologic and seismic hazards assessed include surface ground fault rupture, 
liquefaction, seismically-induced settlement, slope failure, flood hazards and inundation hazards. 

3.3.1 Fault Rupture Hazard Zones in California 

The purpose of the Alquist-Priolo Geologic Hazards Zones Act, as summarized in CDMG Special 
Publication 42 (SP 42), is to "prohibit the location of most structures for human occupancy across 
the traces of active faults and to mitigate thereby the hazard of fault-rupture." As indicated by SP 42, 
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"the State Geologist is required to delineate "earthquake fault zones" (EFZs) along known active 
faults in California.  Cities and counties affected by the zones must regulate certain development 
'projects' within the zones.  They must withhold development permits for sites within the zones until 
geologic investigations demonstrate that the sites are not threatened by surface displacement from 
future faulting. 

The Site is not located in a Fault-Rupture Hazard Zone.  The closest Fault-Rupture Hazard Zone is 
associated with the Green Valley Fault, approximately 40 miles west of the Site.  

3.3.2 State of California Seismic Hazard Zones (Liquefaction and Landslides) 

The Site is not currently located in a Seismic Hazard Zone specified by State of California. 

3.3.3 Slope Stability and Potential for Slope Failure 

The site and the majority of the surrounding areas are essentially flat and the potential hazard due to 
landslides from adjacent properties is not applicable.  The adjacent landfill slopes consist of an 
engineered system designed to resist slope failure (Reference Report dated 2005).   

3.4 SUBSURFACE CONDITIONS 

Based on the current and reference investigations, subsurface soil consist of 3 to 18 feet of soil 
cover.  The soil cover consists of a variety of materials, including:  sandy silt with gravel, sandy 
clay, clayey sand, and silty sand.  Varying amounts of concrete rubble were encountered within 
the soil cover.  Below the soil cover, landfill debris is between 12 to 33 feet thick.  The landfill 
debris consists primarily of soil, wood, paper, and glass.  Minor landfill constituents include 
decomposed material, concrete, brick, plastic, fabric, and metal. 

Based on the results of the consolidation test, the on-site soils the upper 15 feet are considered to 
have a low potential for hydrocompaction.   

The upper 5 feet of on-site soils are considered to have a very low expansion potential with an 
expansion index of one (1).   

The boring logs in Appendix A provide a more detailed description of the materials encountered, 
including the applicable Unified Soil Classification System symbols. 

3.5 GROUNDWATER CONDITIONS 

Groundwater was not encountered in the test borings drilled to a maximum depth of 16.5 feet at the 
Site on March 11, 2013.   Based on the Reference Report 2005, groundwater depth in the vicinity is 
approximately 40 feet below existing grade.  The possibility of the groundwater table rising to 
shallower depths and/or the presence of perched groundwater may occur due to irrigation, seasonal 
effects, or other factors not evident at the time of the investigation. 
 
4.0 CONCLUSIONS AND RECOMMENDATIONS 
Based upon the data collected during this investigation, and from a geotechnical engineering 
standpoint, it is our opinion that the soil conditions would not preclude the construction of the 
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proposed improvements.  The near surface soils across the Site consist soil cover over land fill 
debris. 

The proposed carport and shade structures must be supported on shallow foundations and, ground 
mount PV System can be supported on ballasts or helical screw pile if the recommendations 
presented herein are incorporated into the design and construction of the project. 

If helical screw pile is used, difficult drilling may encountered due to the concrete debris. 

4.1 SEISMIC DESIGN CRITERIA 

Based on sampler blow counts and the correlated Standard Penetration Test (SPT) “N” values from 
our soil borings and in accordance with Table 1613.5.2 of the 2010 California Building Code (CBC), 
the site can be classified as Site Class D (15 ≤ N ≤50). 

Use of the 2010 California Building Code (CBC) seismic design criteria is considered appropriate 
and the following parameters should be considered applicable for the structural design of structural 
improvements: 

Table 1: Seismic Design Parameters 

Seismic Design Parameter Value Reference 

MCE Mapped Spectral Acceleration (g) SS = 0.567 S1 = 0.238 
USGS Mapped 

Value 

Amplification Factors (Site Class D) Fa = 1.346 Fv = 1.924 Table 1613.5.3 

Site Adjusted MCE Spectral Acceleration (g) SMS = 0.763 SM1 = 0.458 
Equations 16-36 

and 37 

Design Spectral Acceleration (g) SDS = 0.509 SD1 = 0.305 
Equations 16-38, 

and 39 

Design Peak Ground Acceleration (SDS /2.5) (g) PGA = 0.20 CBC 1803.5.12 (2) 
 

As shown above, the short period design spectral response acceleration coefficient, SDS, is greater 
than 0.5, therefore the site lies in Seismic Design Category D as specified in Section 1613.5.6 of the 
2010 CBC.  The long period design spectral response acceleration coefficient, SD1, is greater than 
0.2, therefore the site lies in Seismic Design Category D as specified in Section 1613.5.6 of the 2010 
CBC.  In accordance with the 2010 CBC, each structure shall be assigned to the more severe seismic 
design category in accordance with Table 1613.5.6(1) or 1613.5.6(2), irrespective of the fundamental 
period of vibration of the structure. 

4.2 SOIL CORROSIVITY 

A near surface soil sample obtained from the Site was tested to provide a preliminary screening of 
the potential for concrete deterioration or steel corrosion due to attack by soil-borne soluble salts.  
The test results are presented in Table B-1: Summary of Corrosion Test Results in Appendix B. 
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Based on the limited testing performed, the use of a special concrete formulation is not indicated.  
Based on our experience in this area, generally, the soil has a low resistivity which is considered 
corrosive to buried metal conduit.  Therefore, buried steel pipes and ferrous metal objects should be 
provided with protective coatings. 

4.3 SITE PREPARATION AND EARTHWORK CONSTRUCTION 

The following procedures must be implemented during Site preparation for the proposed Site 
improvements.  References to maximum dry density, optimum moisture content, and relative 
compaction are based on ASTM D 1557 (latest test revision) laboratory test procedures. 

1. The areas of proposed improvements must be cleared of surface vegetation and debris.  
Materials resulting from the clearing and stripping operations must be removed and properly 
disposed.  Removal of vegetation must be complete and include the associated root systems.  
The anticipated stripping depth is approximately 3 inches.  Organic rich strippings must not 
be used in engineered fill but may be used in landscape areas.  After the clearing and 
stripping operations have been completed, the exposed ground surface must be reviewed by 
the Geotechnical Engineer to evaluate if loose or soft zones are present that will require 
additional over excavation.  Following review by the Geotechnical Engineer at the carport 
and shade structures, the bottom of shallow foundation areas must be scarified a depth of 8 
inches moisture conditioned to within two percent (2%) of optimum moisture content, and 
compacted to at least 90 percent of the maximum dry density. 

2. Import soil or native excavated soils, free of organic materials or deleterious substances, may 
be placed as compacted engineered fill.  The material must be free of oversized fragments 
greater than 3 inches in greatest dimension.  Engineered fill must be placed in uniform layers 
not exceeding 8 inches in loose thickness, moisture conditioned to within 2 percent of 
optimum moisture content, and compacted to at least 90 percent relative compaction. 

3. Import fill materials must be free from organic materials or deleterious substances.  The 
project specifications must require the contractor to contact BSK to review the proposed 
import fill materials for conformance with these recommendations at least one week prior to 
importing to the Site, whether from on-site or off-site borrow areas.  Imported fill soils must 
be non-hazardous and derived from a single, consistent soil type source conforming to the 
following criteria: 

Plasticity Index: < 12 
Expansion Index: < 20 (Very Low Expansion Potential) 
Maximum Particle Size: 3 inches 
Percent Passing #4 Sieve: 65 - 100 
Percent Passing #200 Sieve:  20 - 45 
Minimum R-value (in paved areas) 25 
Low Corrosion Potential: Soluble Sulfates < 1,500 ppm 
 Soluble Chlorides < 150 ppm 
 Minimum Resistivity > 3,000 ohm-cm 
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4. If possible, earthwork operations should be scheduled during a dry, warm period of the year.  
Should these operations be performed during or shortly following periods of inclement 
weather, flooding, or overwatering, unstable soil conditions may result in the soils exhibiting 
a “pumping” condition.  This condition is caused by excess moisture in combination with 
moving construction equipment, resulting in saturation and zero air voids in the soils.  If this 
condition occurs, the adverse soils will need to be over-excavated to the depth at which 
stable soils are encountered, and replaced with suitable soils compacted as engineered fill.  
Alternatively, the Contractor may proceed with grading operations after utilizing a method to 
stabilize the soil subgrade, which should be subject to review and approval by BSK prior to 
implementation. 

4.4 FOUNDATIONS  

4.4.1 Spread Footing and Grade Beams 
For the Carport and Dog Park Shade Structures, continuous and isolated spread footings must have a 
minimum width of 12 inches and 24 inches, respectively.  Spread footing foundations may be 
designed using a net allowable bearing pressure of 2,000 pounds per square foot (psf).  The net 
allowable bearing pressure applies to the dead load plus live load (DL + LL) condition; it may be 
increased by 1/3 for wind or seismic loads.  Total foundation settlements are expected to be one inch 
and differential settlements between similarly loaded (DL + LL) and sized footings are anticipated to 
be ½ inch.   

For the Ballast Foundation founded on the surface, the foundation may be designed using a net 
allowable bearing pressure of 1,500 pounds per square foot (psf).  The net allowable bearing pressure 
applies to the dead load plus live load (DL + LL) condition; it may be increased by 1/3 for wind or 
seismic loads.  Total foundation settlements are expected to be one inch and differential settlements 
between similarly loaded (DL + LL) and sized footings are anticipated to be ½ inch.    

In addition, at the existing landfill, secondary settlement would be approximately 1 inch over a 30 
year period (Reference Report dated 2005). 

4.4.2 Pole Type Foundations 
It is anticipated that the structures will be supported on pole-type foundations such as driven piles, 
drilled concrete piers, or helical screws.  This type of foundation should be designed in accordance 
with Section 1807.3.2 of the 2010 CBC.  However, it is recommended that an allowable lateral soil 
bearing pressure of 190 psf per foot of embedment be used to develop parameters S1 and S3 rather 
than one of the values given in Table 1806.2.  This value includes a factor of safety of 2.   

The allowable lateral bearing pressure includes a factor of 2 and may be doubled according to the 
CBC Section 1806.3.4 for pole type foundations not adversely affected by ½ inch of movement at the 
ground surface. 

The lateral bearing pressure is permitted to be increased by 1/3 where used with the alternative basic 
load combinations of CBC Section 1605A.3.2 that include wind or earthquake loads. 

The lateral bearing pressure shall be permitted to be increased for each additional foot of embedment 
up to a maximum of 8 times the allowable bearing pressure. 
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An allowable (downward vertical) skin friction of 250 psf (includes a factor of safety of 2) to support 
vertical loads applied to the pile foundations. 

The total settlement of pole foundations designed in accordance with these recommendations should 
not exceed one-half inch. 

An allowable skin friction of 250 psf may be used to resist transient uplift loads (includes a factor of 
safety of 2).  The weight of the pile may be taken into consideration when determining resistance to 
uplift loads. 

4.5 LATERAL EARTH PRESSURES AND FRICTIONAL RESISTANCE 

Provided the Site is prepared as recommended above, the following earth pressure parameters for 
footings may be used for design purposes.  The parameters shown in the table below are for 
drained conditions of select engineered fill or undisturbed native soil. 

Table 2: Recommended Static Lateral Earth Pressures  
for Native Soil 

Lateral Pressure Condition 
Equivalent Fluid Density 

(pcf) 
Drained Condition 

Active Pressure 40 

At Rest Pressure 60 

Passive Pressure 375 

The lateral earth pressures listed herein are obtained by the conventional equation for active and 
passive conditions assuming level backfill and a bulk unit weight of 125 pcf for the loose to 
medium dense silty sand. 

A coefficient of friction of 0.3 may be used between soil sub-grade and the bottom of footings.  
The coefficient of friction and passive earth pressure values given above represent ultimate soil 
strength values.  BSK recommends that a safety factor consistent with the design conditions be 
included in their usage.  For stability against lateral sliding that is resisted solely by the passive 
earth pressure against footings or friction along the bottom of footings, a minimum safety factor 
of 1.5 is recommended.  For stability against lateral sliding that is resisted by combined passive 
pressure and frictional resistance, a minimum safety factor of 2.0 is recommended.  For lateral 
stability against seismic loading conditions, a minimum safety factor of 1.2 is recommended. 

4.6 PIPE BEDDING AND ENVELOPE 

A minimum of 6 inches of bedding material is recommended for pipe installations.  The bedding 
material and backfill within the pipe envelope (up to 12 inches above the pipe) should consist of 
sandy material with not more than 10 percent passing the #200 sieve, 100 percent passing the 3/8-
inch sieve, and a sand equivalent of at least 30. 
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In the case of flexible pipe installation, a minimum of eight inches (8”) of bedding material is 
recommended for pipe installation.  Bedding material must consist of medium- or coarse-grained 
sand with a Sand Equivalent of at least 25.  As an alternative to using sand, the pipe bedding and 
envelope material may consist of Class 2 Aggregate Base as specified in Section 26 of the Caltrans 
Standard Specifications or sand–cement slurry that contains 1.5 to 2.0 sacks of cement per yard of 
material and has a 4- to 6-inch slump.  

Bedding and pipe envelope must be placed in loose thickness not exceeding 10-inches and 
compacted to at least 90 percent of the maximum dry density of ASTM D1557.  Soil backfill 
moisture content during compaction must be maintained within two percent (2%) of optimum.  
Water jetting to attain compaction should not be allowed.  Class 2 Aggregate Base, when used for 
bedding or pipe envelope must be compacted to at least 92 percent of ASTM D1557.   

4.7 TRENCH BACKFILL AND COMPACTION 

Processed on-site soils, which are free of organic material, are suitable for use as general trench 
backfill above the pipe envelope.  Native soil with particles less than three inches in the greatest 
dimension may be incorporated into the backfill and compacted as specified above, provided  they 
are properly mixed into a matrix of friable soils.  The backfill must be placed in thin layers not 
exceeding 12 inches in loose thickness, be well-blended and consistent texture, moisture conditioned 
to at least optimum moisture content, and compacted to at least 90 percent of the maximum dry 
density as determined by the ASTM D1557.  The uppermost 12 inches of trench backfill below 
pavement sections must be compacted to at least 95 percent of the maximum dry density as 
determined by ASTM D1557.  Moisture content within two percent of optimum must be maintained 
while compacting this upper 12 inch trench backfill zone. 

We recommend that trench backfill be tested for compliance with the recommended Relative 
Compaction and moisture conditions.  Field density testing should conform to ASTM Test Methods 
D1556 or D6938.  We recommend that field density tests be performed in the utility trench bedding, 
envelope and backfill for every vertical lift, at an approximate longitudinal spacing of not greater 
than 150 feet.  Backfill that does not conform to the criteria specified in this section should be 
removed or reworked, as applicable over the trench length represented by the failing test so as to 
conform to BSK recommendations. 

4.8 SURFACE DRAINAGE CONTROL 

The control of surface drainage in the project areas is an important design consideration.  BSK 
recommends the final grading around concrete or asphalt pavement must provide for positive and 
enduring drainage away from the structures, and ponding of water must not be allowed around, near 
the structures, or on any of the paved surfaces.  Paved surfaces next to the structures must have at 
least a 2 percent gradient away from the structure. 

 

5.0 PLANS AND SPECIFICATIONS REVIEW 
BSK recommends that it be retained to review the draft plans and specifications for the project, with 
regard to foundations and earthwork, prior to their being finalized and issued for construction 
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bidding. 

 

6.0 CONSTRUCTION TESTING AND OBSERVATIONS 
Geotechnical testing and observation during construction is a vital extension of this geotechnical 
investigation.  BSK recommends that it be retained for those services.  Field review during site 
preparation and grading allows for evaluation of the exposed soil conditions and confirmation or 
revision of the assumptions and extrapolations made in formulating the design parameters and 
recommendations.  BSK’s observations must be supplemented with periodic compaction tests to 
establish substantial conformance with these recommendations.  BSK must also be called to the site 
to observe foundation excavations, prior to placement of reinforcing steel or concrete, in order to 
assess whether the actual bearing conditions are compatible with the conditions anticipated during 
the preparation of this report.  BSK must also be called to the Site to observe placement of 
foundation and slab concrete. 

If a firm other than BSK is retained for these services during construction, that firm must notify the 
owner, project designers, governmental building officials, and BSK that the firm has assumed the 
responsibility for all phases (i.e., both design and construction) of the project within the purview of 
the geotechnical engineer.  Notification must indicate that the firm has reviewed this report and any 
subsequent addenda, and that it either agrees with BSK’s conclusions and recommendations, or that 
it will provide independent recommendations.  

 
7.0 LIMITATIONS 
The analyses and recommendations submitted in this report are based upon the data obtained from 
the test borings performed at the locations shown on the Boring Location Map, Figure A2.  The 
report does not reflect variations which may occur between or beyond the borings.  The nature and 
extent of such variations may not become evident until construction is initiated.  If variations then 
appear, a re-evaluation of the recommendations of this report will be necessary after performing on-
site observations during the excavation period and noting the characteristics of the variations. 

The validity of the recommendations contained in this report is also dependent upon an adequate 
testing and observation program during the construction phase.  BSK assumes no responsibility for 
construction compliance with the design concepts or recommendations unless it has been retained to 
perform the testing and observation services during construction as described above. 

The findings of this report are valid as of the present.  However, changes in the conditions of the Site 
can occur with the passage of time, whether caused by natural processes or the work of man, on this 
property or adjacent property.  In addition, changes in applicable or appropriate standards may occur, 
whether they result from legislation, governmental policy or the broadening of knowledge. 

BSK has prepared this report for the exclusive use of the Client and members of the project design 
team.  The report has been prepared in accordance with generally accepted geotechnical engineering 
practices which existed in Sacramento County at the time the report was written.  No other 
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warranties either expressed or implied are made as to the professional advice provided under the 
terms of BSK’s agreement with Client and included in this report. 

 

 Respectfully submitted  

 BSK Associates 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© BSK Associates.  All rights reserved.  Reproduction of any part of this document without the written permission of BSK is prohibited. 
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APPENDIX A 

FIELD EXPLORATION 

The field exploration at the Site was conducted on March 11, 2013 under the oversight of a BSK 
staff member.  Seven (7) soil borings were drilled to depths ranging from 11.5 to 16.5 feet bgs.  All 
of the borings were drilled using either a truck-mounted drill rig with hollow stem.  The approximate 
locations of the test borings are indicated on the Boring Location Map, Figure A-2. 

The soil materials encountered in the test borings were visually classified in the field, and the logs 
were recorded during the drilling and sampling operations.  Visual classification of the materials 
encountered in the test borings was made in general accordance with the Unified Soil Classification 
System (ASTM D 2488).  A soil classification chart is presented herein.  Boring logs are presented 
herein and should be consulted for more details concerning subsurface conditions.  Stratification 
lines were approximated by the field staff based on observations made at the time of drilling, while 
the actual boundaries between soil types may be gradual and soil conditions may vary at other 
locations. 

Subsurface samples were obtained at the successive depths shown on the boring logs by driving 
samplers which consisted of a 2.5-inch inside diameter (I.D.) California Sampler and a 1.4-inch I.D. 
Standard Penetration Test (SPT) Sampler.  The samplers were driven 18 inches using a 140-pound 
hammer dropped from a height of 30 inches by means of either an automatic hammer or a down-hole 
safety hammer.  The number of blows required to drive the last 12 inches was recorded as the blow 
count (blows/foot) on the boring logs.  The relatively undisturbed soil core samples were capped at 
both ends to preserve the samples at their natural moisture content.  Soil samples were also obtained 
using the SPT Sampler lined with metal tubes or unlined in which case the samples were placed and 
sealed in polyethylene bags.  At the completion of the field exploration, the test borings were 
backfilled with the excavated soil cuttings mixed with betonite clay. 

It should be noted that the use of terms such as “loose”, “medium dense”, “dense”  or “very dense” to 
describe the consistency of a soil is based on sampler blow count and is not necessarily reflective of 
the in-place density or unit weight of the soils being sampled.  The relationship between sampler 
blow count and consistency is provided in the following Tables A-1 and A-2 for coarse-grained 
(sandy and gravelly) soils and fine grained (silty and clayey) soils, respectively. 
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Table A-1: Consistency of Coarse-Grained Soil by Sampler Blow Count 

Consistency Descriptor 
SPT Blow Count 
(#Blows / Foot) 

2.5” I.D. California Sampler 
Blow Count (#Blows / Foot) 

Very Loose <4 <6 
Loose 4 – 10 6 – 15 

Medium Dense 10 – 30 15 – 45 
Dense 30 – 50 45 – 80 

Very Dense >50 >80 

 

Table A-2: Consistency of Fine-Grained Soil by Sampler Blow Count 

Consistency Descriptor 
SPT Blow Count 
(#Blows / Foot) 

2.5” I.D. Cal. Sampler Blow Count 
(# Blows / Foot) 

Very Soft <2 <3 
Soft 2 – 4 3 – 6 

Medium Stiff 4 – 8 6 – 12 
Stiff 8 – 15 12 – 24 

Very Stiff 15 – 30 24 – 45 
Hard >30 >45 
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Approximately 3 inches of Asphalt Concrete.
GM: SANDY SILT GRAVEL: Dark grey; some hard debris
(concrete); damp (fill).

...MEDIUM DENSE SANDY SILT GRAVEL: Dark grey;
some hard debris (concrete); damp (fill).

CH4 = 10%; O2 = 8%

...with concrete debris (fill).

GP: DENSE SANDY GRAVEL: Grey; Damp.

CH4 = 2%

SP: DENSE SAND AND SANDY CLAY: Dark gray;
saturated backfilled with soil cuttings mix (fill).

Boring Terminated at 16 feet.
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Surface El.:

Location:

Plate

Drilling Equipment and Method: Gregg Drilling

Remarks: Boring terminated at 16 feet. Boring backfilled with soil cuttings.
Groundwater was not encountered.
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Approximately 7 inches of asphalt concrete.

GM: VERY STIFF SILTY SANDY GRAVEL: Gray; damp.
(Fill)
CH4 = 1%

ML: VERY SOFT GRAVELLY SANDY SILT: Dark gray;
damp. (Fill)

CH4 = 20%

...hard drill debris (Landfill Debris)

...MEDIUM DENSE SANDY SILT: Dark gray; with debris;
wood, fiber etc., wet. (Landfill Debris)

CL: STIFF SILTY CLAY W/ SAND: Dark gray; moist.
(Landfill Debris)

Boring Terminated at 11.5 feet.
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Plate

Drilling Equipment and Method: Gregg Drilling

Remarks: Boring terminated at 11.5 feet. Boring backfilled with soil cuttings.
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Wood Chips
GP-GM: SANDY GRAVEL: Dark grey; with some silty clayey
lenses. (Fill)

...MEDIUM DENSE SANDY GRAVEL: Dark grey; with some
silty clayey lenses.
CH4 = 10%

SC: MEDIUM DENSE CLAY GRAVELLY SAND: Dark gray;
odor; moist-wet. (Fill)
CH4 = 3%

...LOOSE no recovery refuge, wet. (Landfill Debris)
CH4= 30%
O2 = 3%
...DENSE CLAY GRAVELLY SAND: Dark gray; odor;
moist-wet. (Landfill Debris)

Boring Terminated at 16.5 feet.
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Drilling Equipment and Method: Gregg Drilling

Remarks: Boring terminated at 16.5 feet. Boring backfilled with soil cuttings.
Groundwater was not encountered.
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Approximately 4 inches of asphalt.
GP-GM:SANDY GRAVEL: Light gray.
...GRAVELLY SANDY SILT: Dark gray; moist. (FIll)
SM: SILTY SAND: Light gray; moist. (Fill)
...MEDIUM DENSE SILTY SAND: Light gray; moist. (Fill)
CH4 = 1%

ML: MEDIUM STIFF SANDY SILT: Gray; trace of Asphalt
Concrete fragments; moist to wet. (Landfill debris)
CH4 = 1%

... with some refuse (Landfill debris)

SM: MEDIUM DENSE SILTY SAND: Dark gray; garbage;
lots of glass fragments; and moist. (Landfill debris)

Boring Terminated at 16.5 feet.
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Drilling Equipment and Method: Gregg Drilling

Remarks: Boring terminated at 16.5 feet. Boring backfilled with soil cuttings.
Groundwater was not encountered.
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Approximately 4 inches asphalt concrete over silty sand
gravel.
SM: SILTY SAND: Gray; moist. (Fill)

..very fine sand; some gravels (Fill)

...MEDIUM DENSE SILTY SAND: Gray; moist. (Fill)

...MEDIUM DENSE...debris-gravels.(Landfill debris)

ML: SANDY SILT WITH REFUSE: Dark gray; moist.
(Landfill debris)

Boring Terminated at 11.5 feet.

10

16

19

113

83

21

25

9

Surface El.:

Location:

Plate

Drilling Equipment and Method: Gregg Drilling

Remarks: Boring terminated at 11.5 feet. Boring backfilled with soil cuttings.
Groundwater was not encountered.
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Approximately 4 inches of Asphalt Concrete over Sandy
Gravel.
SP: GRAVELLY SAND WITH DEBRIS: Dark gray; some
wood; some silt; moist. (Fill)
CH4 = 26%
SC: GRAVELLY SANDY CLAY: Dark gray; moist; debris.
CH4 = 16%; O2 = 1%.

...SANDY WITH GRAVEL: Refuse; dark gray;  debris; and
moist. (Landfill debris)

...GRAVELLY SAND WITH DEBRIS: Dark gray; moist.
(Landfill debris)

...GRAVELLY SAND WITH DEBRIS: Dark gray; moist.
(Landfill debris)

Boring Terminated at 15.6 feet.

8

16

102

89

22,
50/
3''

32

6

6

Surface El.:

Location:

Plate

Drilling Equipment and Method: Gregg Drilling

Remarks: Boring terminated at 16.5 feet. Boring backfilled with soil cuttings.
Groundwater was not encountered.
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Approximately 4 inches of Asphalt Concrete over Sandy
Gravel.
SM: SILTY SAND: Dark Brown; moist.

...SANDY GRAVELLY: Dark gray; damp. (Fill)

...SILTY SAND: Dark Brown; moist.

...SILTY SAND: Dark gray;

ML: SANDY CLAYEY SILT: Dark gray; wet. (Fill)

Boring Terminated at 10.5 feet.
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25
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21

4

Surface El.:

Location:

Plate

Drilling Equipment and Method: Gregg Drilling

Remarks: Boring terminated at 11.5 feet. Boring backfilled with soil cuttings.
Groundwater was not encountered.
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APPENDIX B 

 

Laboratory Testing Results 

 



  

APPENDIX B 

LABORATORY TESTING 

Moisture-Density Tests 
The field moisture content, as a percentage of dry weight of the soils, was determined by weighing 
the samples before and after oven drying in accordance with ASTM D 2216 test procedures.  Dry 
densities, in pounds per cubic foot, were also determined for undisturbed core samples in general 
accordance with ASTM D 2937 test procedures.  Test results are presented on the boring logs in 
Appendix A. 

Direct Shear Test 
Two (2) direct shear tests were performed on in-situ soil samples from selected borings.  The tests 
were conducted to determine the soil strength characteristics.  The standard test method is ASTM D 
3080, Direct Shear Test for Soil under Consolidated Drained Conditions.  The results of the direct 
shear test are presented graphically on Figures B-1 and B-2. 

Consolidation Test 
Five (5) consolidation tests were performed on a relatively undisturbed soil sample to evaluate 
compressibility and collapse potential characteristics.  The tests were performed in general 
accordance with ASTM D 2435.  The sample was initially loaded under as-received moisture content 
to a selected stress level, was then saturated, and then incrementally loaded up to a maximum load of 
5200 psf.  The test results are presented on Figure B-3 through B-7. 

Expansion Index Test 

One (1) Expansion Index Test was performed on bulk soil sample taken from the Site area.  The test 
was performed in general accordance with UBC Standard 18-2.  The test result is presented on 
Figure B-8. 

Soil Corrosivity 

The results of chemical analyses performed on a selected soil sample using California Test Method 
643 (for pH) and EPA Test Methods 300.0 (for soluble sulfate and chlorides) and 9045C (for pH) are 
presented in Table B-1 below. 

 

Table B-1: Summary of Corrosion Test Results 

Sample 
Location 

B-1 @ 0’ – 5’ bgs B-3@0’ – 10’ bgs B-5 @ 0’ – 5’ bgs B-7@ 0’ – 5’ bgs 

pH 10.3 8.3 8.8 8.8 

Sulfate, ppm Not detected Not detected Not detected Not detected 

Chloride, ppm Not detected Not detected Not detected 25 

B-1 



BSK PROJECT: Solar PV System at Sacramento Landfill April 2013
PROJECT NUMBER: G13-038-10B
SAMPLE ID: B-1 @ 2'
DRY DENSITY (pcf): 97
MOISTURE CONTENT (%): 23
INTERNAL FRICTION ANGLE, φ (degrees) 30
COHESION, c (ksf): 0.39
TEST METHOD: ASTM D-3080: DIRECT SHEAR TEST

Figure B-1
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BSK PROJECT: Solar PV System at Sacramento Landfill April 2013
PROJECT NUMBER: G13-038-10B
SAMPLE ID: B-7 @ 5'
DRY DENSITY (pcf): 119
MOISTURE CONTENT (%): 6
INTERNAL FRICTION ANGLE, φ (degrees) 26
COHESION, c (ksf): 0.56
TEST METHOD: ASTM D-3080: DIRECT SHEAR TEST

Figure B-2

26° 

0

1

2

3

4

5

0 1 2 3 4 5 6 7 8

S
H

E
A

R
 S

T
R

E
S

S
 (

K
S

F
) 

NORMAL STRESS (KSF) 

SHEAR STRENGTH DIAGRAM 



BSK PROJECT: Solar PV System April 2013
PROJECT NUMBER: G13-038-10B
SAMPLE ID: B- 1 @ 15 feet bgs
DRY DENSITY (pcf): 106
INITIAL MOISTURE CONTENT (%): 24
COLLAPSE POTENTIAL: -0.01 percent collapse at 1300 psf
TEST METHOD: ASTM D-2435: ONE DIMENSIONAL CONSOLIDATION TEST
PEAK LOAD (psf): 5200

Figure B-3
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BSK PROJECT: Solar PV System April 2013
PROJECT NUMBER: G13-038-10B
SAMPLE ID: B- 2 @ 10 feet bgs
DRY DENSITY (pcf): 131
INITIAL MOISTURE CONTENT (%): 24
COLLAPSE POTENTIAL: 1.46 percent collapse at 1300 psf
TEST METHOD: ASTM D-2435: ONE DIMENSIONAL CONSOLIDATION TEST
PEAK LOAD (psf): 5200

Figure B-4
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BSK PROJECT: Solar PV System April 2013
PROJECT NUMBER: G13-038-10B
SAMPLE ID: B- 4 @ 5 feet bgs
DRY DENSITY (pcf): 105
INITIAL MOISTURE CONTENT (%): 19
COLLAPSE POTENTIAL: 0 percent collapse at 1300 psf
TEST METHOD: ASTM D-2435: ONE DIMENSIONAL CONSOLIDATION TEST
PEAK LOAD (psf): 5200

Figure B-5
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BSK PROJECT: Solar PV System April 2013
PROJECT NUMBER: G13-038-10B
SAMPLE ID: B- 6 @ 5 feet bgs
DRY DENSITY (pcf): 102
INITIAL MOISTURE CONTENT (%): 8
COLLAPSE POTENTIAL: 0 percent collapse at 1300 psf
TEST METHOD: ASTM D-2435: ONE DIMENSIONAL CONSOLIDATION TEST
PEAK LOAD (psf): 5200

Figure B-6

SOAKED 

CONSOLIDATION REBOUND 

-2.0

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0
0.1 1.0 10.0 100.0

L
E

N
G

T
H

 C
H

A
N

G
E

 I
N

 P
E

R
C

E
N

T
 

NORMAL STRESS IN KIPS PER SQUARE FOOT 

CONSOLIDATION PROPERTIES 

  



BSK PROJECT: Solar PV System April 2013
PROJECT NUMBER: G13-038-10B
SAMPLE ID: B- 6 @ 15 feet bgs
DRY DENSITY (pcf): 89
INITIAL MOISTURE CONTENT (%): 16
COLLAPSE POTENTIAL: 0 percent collapse at 1300 psf
TEST METHOD: ASTM D-2435: ONE DIMENSIONAL CONSOLIDATION TEST
PEAK LOAD (psf): 5200

Figure B-7
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700 22nd Street
Bakersfield, CA 93301

Ph: (661) 327-0671
Fax: (661) 324-4218

Project Name: Solar PV System

Project Number: G13 038 10B Sample Date: 3/11/2013

Lab Tracking ID: Test Date: 3/21/2013

Sample Location: B-1 @ 0' - 15'

Sample Source Native

Sampled By: Tested By: Reviewed By:

0.2192 EI

0.2202 0 - 20

0.001 21 - 50

51 - 90

1 91 - 130

1 >130

 

Remarks: The material has very low expansion potential.

Figure B-8
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APPENDIX C 

 

Reference Report Boring Logs (Dated February 23, 2005) 

 
 
 

iii 











































 

 

 

 

 

 

 

 

 

 

ALTERNATE GROUND MOUNT DRAWINGS 
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Environmental Consultants 3117 Fite Circle 916 361-1297 
and Contractors Suite 108 FAX 916 361-1299 
 Sacramento, CA 95827 www.scsengineers.com  

 

 
 

 
Offices Nationwide 

January 3, 2013   
File No. 01197137.05; Task 10 
 
Mr. John Lewis 
Environmental Management Department 
County of Sacramento 
10590 Armstrong Avenue 
Mather, California 95655 
 
Subject: Post Closure Land Use Plan Revisions 

Solar Improvements 
  28th Street Landfill 
  Sacramento, California 
 
Dear Mr. Lewis: 
 
SCS Engineers (SCS) has prepared responses to agency comments on the Post Closure Land Use 
Plan that were received by the City of Sacramento (City) for the proposed Solar Improvements at 
the 28th Street Landfill, located in Sacramento, California.  Letters were received from the 
Sacramento County Environmental Management Department, Local Enforcement Agency (LEA) 
for the subject landfill (December 7, 2012), CalRecycle (December 3, 2012), and the Central 
Valley Regional Water Quality Control Board (December 10, 2012).  This letter and 
accompanying revised documents (Track Change Version) are in response to the comments 
contained in the letters.  Each of the agency’s comments is listed below in Italics with the 
corresponding SCS response. 
 
SCS and the City understand that an update of the Post Closure Maintenance Plan (PCMP) needs 
to be prepared separately from these revisions by July 1, 2013.  The update of the PCMP will 
incorporate the Final Solar Land Use Plan as approved by the reviewing agencies. 
 
The following are agency comments and responses.  
 
LEA Comments 
 
1. The integrity of the landfill cover under and around the solar panels must be maintained 

(27CCR, section 21090). 
 
Response.  The integrity of 28th Street Landfill will be maintained by actions described in the 
Solar Improvements Final Post Closure Land Use Plan (PCLUP), which includes a Maintenance 
Plan for the cover. 
 
2. The solar panels and related infrastructure must not impede or prevent access by landfill 

staff or others to do necessary landfill maintenance, monitoring, and repairs (27CCR, 
sections 21090 and 20750). 



 
 
M r .  J o h n  L e w i s  
J a n u a r y  3 ,  2 0 1 3  
P a g e  2  
 
 
 
Response.  A paragraph on grass and vegetation control has been added to Section 6 - Cover 
Maintenance of the PCLUP,  and Section 1.2.1 - Landfill Cover of the Maintenance Plan. 
 
3. Additional site security measures should be provided, recognizing that site security has 

been an on-going challenge at this facility and that the proposed project may attract 
individuals seeking to steel copper and other metals, or other items of value (27CCR 
sections 20530 and 21135). 

 
Response.  A Section 11 - Site Security has been added to the PCLUP. 
 

 In addition to revising the PCLUP and amending the facility’s closure plan and post 
closure maintenance plan to address the proposed modifications now, the facility’s 
post closure maintenance plan will need to be revised overall by July 1, 2013, per the 
requirements of 27CCR, section 21865.  The revised plans must be submitted to the 
agencies for review and approval. 

 
Response.  The City understands that the Post Closure Maintenance Plan must be updated by 
July 1, 2013.  The updated plan will include the PCLUP. 
 

- The PCLUP should specify that the city is the responsible party and will assure 
the site is maintained adequately and in accordance with the latest post closure 
maintenance plan. 
 
Response.  A statement has been added at the beginning of the PCLUP 
identifying the City as the Responsible Party for implementation of the PCLUP. 
 

- The PCLUP should specify that the site be inspected monthly by the responsible 
party after panel installation.  After one year, the LEA will consider a reduced 
frequency. 
 
Response.  Maintenance Plan Sections 1.3 – Drainage Plan, 1.4 – Landfill Gas 
Monitoring and Control Systems, and Table 1-3 have been changed to show 
monthly monitoring for the first year.  
 

- The City should ensure that CEQA is complied with. 
 
Response.  The City understands that CEQA requirements must be met for the 
solar installation.  A statement that all CEQA requirements must be met prior to 
implementation has been added to the beginning paragraphs of the PCLUP. 
 

LEA Notes from Review of PCLUP 
 
1. Once all issues are addressed, the plan should be designated as “Final”. 



 
 
M r .  J o h n  L e w i s  
J a n u a r y  3 ,  2 0 1 3  
P a g e  3  
 
 
 
Response.  The title has been changed to Final Post Closure Land Use Plan in this Track Change 
version of the PCLUP. 
 
2. The order of the appendices doesn’t match the Table of Contents. 
 
Response.  The appendices match the order of the Table of Contents. 
 
3. The Plan states that the project site APNs are 001-0170-018, 019, 021, 026, and 003-

0010-001 but it appears that the project would be limited to APNs 003-0010-001, as well 
as 003-0050-016 and 003-0042-002 which are not included. 

 
Response.  PCLUP Sections 1 – Project Location, and 2 – Setting and Past Investigations have 
been revised to indicate the APN numbers for Solar Arrays 1, 2, and 3. 
 
4. The Plan states on page 2 that the landfill operates under 1984 solid waste facility 

permit.  Since the site does not operate and is closed, this statement should be removed. 
 
Response.  PCLUP Section 3 – Permits has been revised to eliminate the statement that “the 
landfill operates under 1984 solid waste facility permit.” 
 
5. According to the Plan, Arrays 1 and 2 will penetrate the cover with columns and 

footings.  Figures and structural footing details provide more info and are also a little 
confusing.  Dog Park and Carport array footing may penetrate cover by as much as three 
feet.  According to the Plan, there is 3’ to 18’ of soil cover over waste in the Dog Park.  
Additional clarification is needed. 

 
Response.  PCLUP Section 2 – Settings and Past Investigations has been revised to include 
additional clarification on the proposed footings for Solar Arrays 1, 2, and 3. 
 
6. The Plan does not adequately address LEA concerns regarding additional security 

measures or potential for the project to pose an attractive nuisance.  Site security is 
already a constant problem at this site and solar panels, cable, and equipment may 
attract thieves.  The amended PCMP should detail additional measures to secure the site. 

 
Response.  A new Section 11 – Site Security has been added to the PCLUP. 
 
7. The Plan should clarify that the RP has a firm to conduct inspections and maintenance. 
 
Response.  A statement has been added at the beginning of the PCLUP identifying the City as 
the Responsible Party for implementation of the PCLUP. 
 



 
 
M r .  J o h n  L e w i s  
J a n u a r y  3 ,  2 0 1 3  
P a g e  4  
 
 
8. The Maintenance Plan should more fully address LEA concerns about staff access for 

maintenance under and around PV panels, especially where mounted on the ground.  
Also: 

 
Response.  A paragraph on Grass and Vegetation Control has been added to PCLUP Section 6 – 
Cover Maintenance. 
 

 How will issues associated with settling be corrected with panels in place? 
 
Response.  Additional clarification has been added to Maintenance Plan Section 1.2.1 
– Landfill Cover. 
 

 What measures are there to ensure that the panels don’t interfere with access to 
monitoring systems? 
 
Response.  A new Section 1.5.5 – Environmental Monitoring Systems has been 
added to the Maintenance Plan. 
 

9. The Maintenance Plan should specify weed/vegetation maintenance measures under and 
around panels on the ground in the unpaved stockpile area.  Note:  weed maintenance 
may be especially problematic if the alternative ground mount details are employed 
because there appears to be less space/access beneath the panels. 

 
Response.  A paragraph on Grass and Vegetation Control has been added to PCLUP Section 6 – 
Cover Maintenance. 
 
10. The Maintenance Plan section 1.1 refers to inspection and maintenance activities 

detailed in subsequent sections, but fails to specify what the subsequent sections are.  
Please specify for reference. 

 
Response.  Maintenance Plan Section 1.1 – Introduction has been revised to reference Sections 
1.1 through 1.5. 
 
11. The Maintenance Plan section 1.3 states that damage to the drainage system will be 

addressed immediately after it is identified but section 1.5.4 states that drainage structure 
repairs will be made annually, prior to the wet season.  Landfill staff generally delay 
repairs to the landfill drainage system until the following dry season when damage is 
noted during the wet season.  Please clarify the policy. 

 
Response.  Maintenance Plan Section 1.3 – Drainage System has been revised to indicate that 
repairs will be performed annually prior to the wet season and immediately if found during the 
wet season. 
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12. Cost estimates for cover maintenance, gas monitoring, etc., seem extremely low.  Are 

these amounts only for the solar area?  Please clarify/confirm.  Also, the cost estimates 
should be incorporated into the PCMP. 

 
Response.  A breakdown of the Post Closure Cost Estimate has been added to the Maintenance 
Plan as Exhibit 1. 
 
CalRecycle Comments 
 
1. It should be clearly stated in the Plan that the City of Sacramento, as the owner of the 

landfill, is the responsible party that would assure the site is maintained adequately and 
in accordance with the latest postclosure maintenance plan and this Plan. 

 
Response.  A statement has been added at the beginning of the PCLUP identifying the City as 
the Responsible Party for implementation of the PCLUP. 
 
2. Additional support and justification for the annual maintenance cost provided in the Plan 

needs to be provided. 
 
Response.  A breakdown of the Post Closure Cost Estimate has been added to the Maintenance 
Plan as Exhibit 1. 
 
3. If the City plans to implement the proposed solar development, the closure and 

postclosure maintenance plans would need to be amended to reflect and address the 
proposed modifications.  The revised plans are to be submitted to the agencies for review 
and approval. 

 
Response.  The City understands that the Post Closure Maintenance Plan must be updated by 
July 1, 2013.  The updated plan will include the PCLUP. 
 
4. Due to current security issues at the site and the potential (after installation of the 

panels) for further security breaches, CalRecycle staff recommends that a security plan 
be prepared that would assure security of the site will be maintained and that 
unauthorized persons will not be allowed to enter the site. 

 
Response.  A new Section 11 – Site Security has been added to the PCLUP. 
 
5. CalRecycle staff recommends that after installation of the panels, the site be inspected on 

a monthly frequency for at least the first year.  After the end of this first year period, the 
inspection frequency would be reevaluated. 

 
Response.  Maintenance Plan Sections 1.3 – Drainage Plan, 1.4 – Landfill Gas Monitoring and 
Control Systems, and Table 1-3 have been changed to show monthly monitoring for the first 
year.  
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6. Approvals from the Sacramento County Environmental Management Division, Solid 

Waste Local Enforcement Agency as well as Central Valley Regional Water Quality 
Control Board should be secured prior to implementation of the Plan. 

 
Response.  The City understands that approval from the Sacramento County Environmental 
Management Agency and the Central Valley Regional Water Quality Control Board must be 
obtained prior to implementation of the PCLUP. 
 
7. The City should ensure that the California Environmental Quality Act (CEQA) has been 

complied with. 
 
Response.  The City understands that CEQA requirements must be met for the solar installation. 
A statement that all CEQA requirements must be met prior to implementation has been added to 
the beginning paragraphs of the PCLUP. 
 
CVRWQCB’s Comments 
 
1. Staff concurs with LEA and CalRecycle comments regarding the need for amendment of 

the Final Closure and Post Closure Maintenance Plan (FCPMP) for the landfill to 
address elements of the plan affected by the project.  Such elements would include, for 
example, identification and description of the landfill units affected; proposed 
modifications to the cover design; construction reporting; financial assurances; cover 
settlement surveys/monitoring, plans for cover maintenance and repairs; facility 
operations; drainage controls; protection of landfill gas and groundwater monitoring 
systems; facility access; and change in land use. 

 
Response.  The City understands that the Post Closure Maintenance Plan must be updated by 
July 1, 2013.  The updated plan will include the PCLUP. 
 
2. The proposal needs to specifically address whether the project can be constructed and 

operated in compliance with WDR Order No. R5-2004-0039, including the April 2000 
Standard Provisions, with specific emphasis on Facility Specifications.  In making this 
demonstration, the proposal needs to identify those findings and requirements most 
relevant to the project (e.g., construction, monitoring, corrective action) and explain why 
the project would not violate the WDRs.  References to Title 27 regulations, where 
relevant, should be included in this demonstration. 

 
Response.  A statement has been added in the beginning paragraphs of the PCLUP that the 
proposed solar arrays can be constructed and operated in compliance with WDR Order No. R5-
2004-0039 and that CCR, Title 27 requirements will not be violated. 
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3. If the above evaluation indicates that the project cannot be constructed and/or operated 

in compliance with the current WDRs, the Discharger will need to apply for revised or 
amended WDRs.  In such case, the Discharger would need to revise and re-submit the 
proposal, along with the revised/amended FCPMP as part of a Report of Waste 
Discharge (RWD) under Title 27, Section 21769.  Completed Joint Technical Document 
(JTD) Index and WDR application forms would also need to be included with this 
submittal. 

 
Response.  See response to 2 above. 
 
4. The project would need to obtain coverage under the General Storm Water Permit for 

Construction Activities, or otherwise demonstrate compliance with storm water 
regulations.  Questions regarding this permit should be directed to Jacque Kelley of our 
office at (916) 464-4764. 

 
Response.  A construction SWPPP will be prepared for the project prior to construction. 
 
5. The project proposal should clarify which areas are to be developed within Sutter’s 

Landing Park and indicate which departments within the City (i.e., Parks or Utilities) 
will have responsibility for operating/maintaining these areas. 

 
Response.  PCLUP Sections 1 – Project Location, and 2 – Setting and Past Investigations have 
been revised to indicate the APN numbers for Solar Arrays 1, 2, and 3. 
 
6. The proposal needs to demonstrate compliance with the California Environmental 

Quality Act (CEQA). 
 
Response.  The City understands that CEQA requirements must be met for the solar installation.  
A statement that all CEQA requirements must be met prior to implementation has been added to 
the beginning paragraphs of the PCLUP. 
 
We trust that the above responses to agency comments meet your satisfaction.  Approval of the 
Final Post Closure Land Use Plan for the 28th Street Landfill is requested. 
 
Please call the undersigned with questions. 
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Very truly yours, 

 
Ambrose A. McCready, P.E. 
Project Manager 
SCS ENGINEERS 


