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Project No. 96079-03 
 
To:  C.J. Segerstrom and Sons 
  3315 Fairview Road 
  Costa Mesa, California  92626 
 
Attention:  Mr. Jeffery M. Reese 
 
Subject: Geotechnical Exploration and Design for Proposed Building Replacing Existing 

Souplantation, 1555 Adams Avenue, Mesa Verde Shopping Center, Costa Mesa, 
California 

EXECUTIVE SUMMARY 

NMG Geotechnical, Inc. (NMG) has performed geotechnical exploration for a new proposed 
building at the Mesa Verde Center, in the city of Costa Mesa, California. The purpose of this 
exploration was to evaluate the existing subsurface conditions and perform soil characterization 
to provide geotechnical findings and recommendations for the project. Based on the initial 
information provided and the conceptual site plan prepared by Fuscoe Engineering, the project 
will consist of demolition of the existing Souplantation building and construction of a new 
building. The project will also include minor changes to the adjacent parking lot area. The 
geotechnical exploration performed included a total of five borings located around the existing 
building. Two of the borings were used to perform deep percolation testing and determine if 
infiltration is feasible. Laboratory testing was also performed on selected soil samples for soil 
characterization and to evaluate the engineering soil properties. This report summarizes our 
findings, conclusion and provides our recommendations for design, grading and construction.  
 
The subject site is underlain by artificial fill and marine terrace deposits that consist 
predominantly of fine-grained clays and sandy clays in the upper 10 to 20 feet. The onsite clays 
have low to high plasticity and moderate expansion potential. Below the upper clays, there is a 
zone of relatively clean fine- to coarse-grained sand. The preliminary field testing and findings 
indicate that the sand layer is suitable for infiltration. Below 25 to 30 feet, the soils vary from 
sands to inter-layered sand, sandy clay and clay. No groundwater was encountered in our borings 
drilled to depths of 51.5 feet below ground surface (bgs). We anticipate the groundwater level 
will remain deep in this area based on review of published groundwater data. 
 
Based on our field exploration and findings, we conclude that the proposed development is 
feasible from a geotechnical viewpoint provided it is designed, graded, and constructed in 
accordance with the recommendations presented in this report and the city of Costa Mesa 
requirements. Some remedial grading will be required to provide suitable foundation soil 
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conditions for the new proposed building and improvements. Environmental evaluation of onsite 
soil or imported soil is not a part of this report and is the purview of others.  
 
If you have any questions regarding this report, please contact our office. We appreciate the 
opportunity to provide our services. 
 
Respectfully submitted, 
 
NMG GEOTECHNICAL, INC. 
 
 
 
Karlos Markouizos, RCE 50312    Tom Devine, CEG 2236 
Principle Engineer   Associate Geologist 
 
TBF/TD/KGM/grd 
 
Distribution: (1) Addressee (E-Mail) 
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1.0 INTRODUCTION 

1.1 Purpose and Scope of Work 

In accordance with your request, NMG Geotechnical, Inc. (NMG) has conducted geotechnical 
exploration and testing to characterize the existing subsurface soil at the subject site in the city of 
Costa Mesa, California. The subject site consists of the existing Souplantation building at the 
Mesa Verde Center that will be demolished and replaced with a new proposed building. The 
purpose of our study was to evaluate the geotechnical conditions in light of the proposed 
development in order to provide recommendations for the project design, grading, and 
construction. This study is based on the conceptual plan provided by Fuscoe Engineering on 
January 27, 2017. Pertinent geotechnical data from prior studies at or near the Mesa Verde 
Center was also utilized for this study. 
 
Our scope of work included the following: 
 
• Acquisition and review of available geologic maps and data for the subject site and 

surrounding area. This includes geotechnical data from a prior NMG study at the Mesa Verde 
Center, as well as other nearby projects by others. A list of references is included in 
Appendix A.  

• Notification and coordination with Underground Service Alert to identify and locate any 
underground utilities was also performed prior to subsurface exploration. 

• Drilling, sampling, and logging of five hollow-stem auger borings (H-1 through H-3, P-1, 
and P-2) to depths of 26.5 to 51.5 feet. Borings P-1 and P-2 were utilized for the deep 
percolation testing. The approximate location of our borings is provided on the Boring 
Location Map (Figure 2). Boring logs are included in Appendix B and the percolation test 
data sheets are included in Appendix C. Logs from prior studies at the site are included in 
Appendix B. 

• Laboratory testing of selected samples for soil characterization included in-situ moisture and 
density, grain-size distribution, Atterberg limits, consolidation, shear strength, maximum dry 
density and optimum moisture content, expansion index, and soil corrosivity. A soil 
corrosivity report and corrosion protection recommendations were also prepared by HDR 
Schiff. Laboratory test results from this and prior studies are included in Appendix D.  

• Evaluation of faulting, seismicity and liquefaction potential in accordance with the 2016 
California Building Code (CBC). 

• Geotechnical evaluation and analysis of the compiled data with respect to the anticipated 
development, determination of remedial grading measures, soil engineering parameters for 
foundation design, and infiltration. 

• Preparation of this report, including our findings, conclusions and recommendations for the 
subject project. 
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1.2 Site Description and Existing Conditions 

The subject site is the existing Souplantation building within the Mesa Verde Center in the city 
of Costa Mesa, California (Figure 1). The site is approximately 3/4 acres and is located southeast 
of the intersection of Adams Avenue and Royal Palms Street. The elevations at the center 
varying from 59 to 61 feet above mean sea level (msl). There are existing parking lots, interior 
drives and concrete walks adjacent to the building. The existing landscaping around the buildings 
includes a few trees, shrubs and lawn areas, along with some planters that have various smaller 
plants and flowers.  
 
Electrical, sanitary sewer, storm drain, telephone, gas, and domestic water pipelines are located 
at the site near the existing building and in the adjacent roadways. The location and/or depth of 
these and other utilities are unknown at this time.  

1.3  Prior Studies  

NMG has performed previous services in the Mesa Verde Shopping Center that includes 
geotechnical investigation, design and construction services for the CVS (Sav-On) building, 
Albertsons (Vons)/Bank of America expansion, and for parking lot rehabilitation. Additionally, 
we conducted a limited geotechnical investigation of the subgrade soils in the former ice skating 
rink. Our previous data indicates a total of 29 borings have been drilled throughout the site, 
ranging from 6.5 to 51.5 feet deep. A separate geotechnical study was conducted in June 2011 by 
others for the nearby Azulón at Mesa Verde senior apartment community. The prior study 
included nine borings and had three percolation tests. The prior geotechnical studies are 
referenced in Appendix A.  

1.4 Proposed Development and Improvements 

Based on the preliminary information provided and the conceptual site plan, a new Building A 
consisting of three shops (Units A-100, A-101, and A-103) will be constructed to replace the 
existing Souplantation restaurant building. The new building will be approximately the same 
overall size as the existing building (approximately 10,500 sf) and at the same general location. 
The new building may be shifted somewhat to the west into the existing parking lot. The 
individual shops vary from 3,000 to 4,400 sf. Patio spaces approximately 2,300 sf in size will be 
added on the south side of the building. The new building will also require some changes for the 
utilities. Minor parking lot improvements in adjacent areas will also be performed.  
 
We understand that future infiltration BMP's are planned in the northwest portion of the site, 
which is where NMG conducted our preliminary infiltration testing. 

1.5 Field Exploration  

Our field exploration consisted of excavation of five (H-1 through H-3, P-1, and P-2) 8 to 12-
inch-diameter, hollow-stem auger borings to depths of 26.5 to 51.5 feet below the ground surface 
(bgs). The borings were geotechnically logged, and both in-situ and bulk samples were collected 
at selected intervals. Borings P-1 and P-2 were drilled to depths of 31.5 and 26.5 feet 
respectively, and were used for preliminary percolation testing as described below. 
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We obtained relatively undisturbed soil ring samples in the exploratory borings with a 2.5-inch 
inside-diameter, split-barrel sampler. The samplers were driven into the soil with a 140-pound 
automatic safety hammer, free-falling 30 inches. The drive samples were also used to obtain a 
measure of resistance of the soil to penetration (recorded as blows-per-foot on our geotechnical 
boring logs). Representative bulk samples of onsite soil were collected from the drill cuttings and 
used for additional soil identification purposes. Borings were backfilled with cuttings, tamped, 
and AC patched.  
 
The approximate locations of the borings are shown on Figure 2. Boring logs are provided in 
Appendix B.  

1.6 Laboratory Testing 

Laboratory tests performed on selected bulk and relatively undisturbed soil samples include: 
 
• Moisture content and dry density; 
• Maximum dry density and optimum moisture content; 
• Consolidation; 
• Shear strength; 
• Atterberg limits;  
• Grain-size distribution; 
• Hydrometer; 
• Expansion index; and 
• Corrosivity testing, including report.  

 
Laboratory tests were conducted in general conformance with applicable ASTM standards. 
Laboratory test results are presented in Appendix D. In-situ moisture and dry density results are 
included on the geotechnical boring logs (Appendix B). The laboratory test results characterize 
the onsite soil and established the soil parameters utilized for our geotechnical analysis as 
presented in Section 2.6. 
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2.0 GEOTECHNICAL FINDINGS 

2.1  Geologic Setting and Earth Units 

The subject site is located on the Newport Mesa, within the Peninsular Range geomorphic 
province of California. Geologic mapping by the California Geological Survey indicates that the 
site is underlain by marine terrace deposits (USGS, 2004). 
 
Marine terrace deposits generally accumulate during periods of oceanic transgression when sea 
levels were higher than they are at present. The site would have been either underwater, or near a 
shore/beach environment. During this period sediment would have accumulated.  
 
Early topographic maps of the area (USGS, 1932) show a small stream and canyon area at the 
north end of the site draining to the north. The topography shows 5-foot contours below the site 
indicating the canyon was deeper than 5 feet and shallower than 10 feet. Based on our subsurface 
exploration, the site is underlain by approximately 10 feet of fill overlying native marine terrace.  
 
The underlying fill at the subject site generally consist of fine-grained clays and silts in the upper 
10 to 15 feet. The fill was locally weathered and porous, with scattered carbonate deposits at the 
contact of the terrace deposits. The fill is stiff to very stiff, damp to wet, silty and sandy clay. 
Below this depth, there is a relatively clean, fine to coarse grained sandy zone that is 10 feet or 
more thick. The sandy layer is moist, medium dense to dense. Below 30 feet, the marine terrace 
was found to consist of interlayered clean sands and clays.  

2.2 Regional Faulting and Seismicity 

The site is not located within a fault-rupture hazard zone as defined by the Alquist-Priolo Special 
Studies Zones Act (Hart and Bryant, 2007) and no evidence of active faulting was observed 
during our site exploration. Also, based on mapping by the State (Jennings, 2010), there are no 
active faults mapped at the site. 
 
Using the USGS deaggregation computer program (2013a) and the site coordinates of 33.672 
degrees north latitude and 117.921 degrees west longitude, the closest major active fault to the 
site is the San Joaquin Hills Blind Thrust Fault, located at depth one mile northwest of the site.  
 
The primary seismic hazard at the subject site is ground shaking due to a future earthquake on 
one of the major regional active faults.  

2.3 Seismic Hazards  

The subject site is not located in a mapped zone for liquefaction or earthquake induced landslides 
(CGS, 1998). Secondary earthquake hazards, including liquefaction, seismically-induced 
subsidence, earthquake-induced landslides, tsunami, and seiche should not impact the subject site 
due to the generally favorable geologic and topographic site conditions. Tsunami and seiche are 
not considered hazards at this site due to the elevation (approximately 60 feet above msl across 
the site) and the distance of the site from the ocean (3.5 miles). No confined bodies of water are 
located immediately adjacent to the site. 
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2.4 Groundwater  

No groundwater was encountered during excavation of the borings at the subject site. Historic 
high groundwater levels mapped by the California Geological Survey (CGS) have been reported 
as greater than 30 feet bgs in the general area where the site is located (CGS, 1997). This data 
provided by the CDMG is broad and not site specific. We found Geotracker data from multiple 
groundwater monitoring wells near the site that have groundwater level data over the past 15 
years that ranges from a high of 65 feet bgs to a low of 90 feet bgs.  

2.5 Percolation and Infiltration Rate Testing 

Deep percolation testing was performed onsite on February 9, 2017 in Borings P-1 and P-2 that 
were 8-inch-diameter and 26.5 to 31.5 feet in depth. The location of the test borings takes into 
account information provided by Fuscoe indicating that the future BMPs are planned for the 
northeast portion of the site. The percolation testing targeted the sandy soil zone that underlies 
the site. The test borings were installed with 2-inch-diameter pipes and were backfilled with 
clean, graded, coarse sand to prevent caving during field percolation testing. The lower 10 feet of 
the pipes were perforated and upper portions were solid. 
 
The field percolation testing was conducted per the 2011 County of Orange WQMP Technical 
Guidance Document (TGD). The percolation test method for sandy soils was utilized as 
described by the Riverside County Department of Environmental Health (as outlined in the 
County of Orange WQMP TGD). For the borehole method of testing, the percolation rate 
obtained from the measurements was converted to an infiltration rate. Note that the measured 
percolation rate overestimates the infiltration rate (by a factor of 10 or more) because it 
incorporates both downward and horizontal fluxes of water, whereas infiltration only refers to a 
downward flux of water. 
 
The first two measurements for the deep percolation test were used to confirm that the criteria for 
sandy soil was achieved. The percolation testing was continued for an additional hour, with 
measurements taken every 5 to 10 minutes. The final measurement at the end of the testing 
period was used to calculate the tested infiltration rate. The infiltration rates were calculated 
using the Porchet Method (Inverse Borehole Method) as outlined by the TGD (and corrects for 
vertical flow and removes the effects of lateral flow). The percolation data sheets are presented 
in Appendix C. 
 
Based on NMG's testing, the measured percolation rate and calculated infiltration rates are as 
listed in the table below. 
 

DEEP FIELD PERCOLATION TEST RESULTS 

Boring 
No. 

Total Depth 
(ft.) 

Depth of 
Sand Zone 

(ft.) 

Measured 
Percolation Rate 

(in./hr.) 

Measured 
Infiltration Rate 

(in./hr.) 
P-1 31.5 16 – 30 39.6 2.17 
P-2 26.5  10 – 25 43.2  2.56 
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Both tests measured high percolation rates due to the clean sand layers that were targeted. The 
percolation rates are about 17 to 18 times higher than the infiltration rates. The existing fine- 
grained materials found in the upper soils and at various other depths in the borings will have 
significantly lower rates. Per the County guidelines, a minimum factor of safety of 2 should be 
provided to the infiltration rate for design purposes.  

The geotechnical study for the nearby apartment site (Leighton, 2011) included two deep field 
percolation tests that were conducted in borings that were between 10 to 30 feet deep. These two 
tests had percolation rates of 33 to 38 gallons per square foot, per day. They also performed a 
third shallower percolation test in a boring that was only 10 feet deep and found a much lower 
percolation rate of 0.3 gallons per square foot, per day. 

2.6  Geotechnical Conditions 

The geotechnical soil properties and conditions provided below are based on the results of our 
field exploration and laboratory testing, along with our review of data from prior projects at or 
near the Mesa Verde center.  
 

2.6.1 Soil Characterization and Classification: Grain-size distribution tests were 
conducted on six selected samples considered representative of the existing deposits. The 
existing fills have fines content (passing No. 200 sieve) from 56 to 79 percent in the upper 
7.5 feet and the Marine Terrace Deposits have 6 percent fines for the sample at 15 feet. The 
Atterberg limits test were performed on near-surface soil samples (0 to 7.5 feet) to classify 
the materials. Based on the Atterberg limits tests, the clayey soils have a liquid limit in the 
range of 29 to 43 percent, with plasticity index varying from 10 to 23.  
 
The boring and testing indicates the onsite soils consist mainly of clay, clayey and silty 
sand and sand. The existing soils are classified as CL, SC, SM and SP based on the Unified 
Soil Classification System (USCS). The upper 10 to 20 feet was found to be predominately 
clayey soils.  Prior testing found some of the clay soils in the area to have high plasticity 
(classified as CH). The sandy soils were encountered mainly between depths of 10 to 30 
feet. Below 25 to 30 feet deep, the soils vary and are interlayered.   

 
2.6.2 Soil Moisture Content and Density: The soil in the upper 50 feet has a moisture 
content between 3 to 24 percent, total density between 100 to 134 pcf and dry density 
between 94 to 116 pcf. The degree of saturation ranged between 17 to 100 percent. The 
clayey soils had higher moisture content and saturation. The sandy soil had lower moisture 
content. 
 
Based on our laboratory testing, the two bulk samples collected from the site and 
representative of the sandy clay/clayey sand materials in the upper 3 feet have maximum 
dry densities varying from 127 pounds per cubic foot (pcf) at optimum moisture contents of 
9.0 to 9.5 percent.  Prior testing for a sample of lean clay with sand taken nearby had a 
maximum dry density of 115 pounds per cubic foot (pcf) and an optimum moisture content 
of 12 percent.   
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2.6.3 Direct Shear: The shear strength parameters for the shallow fill at the site was 
estimated based on laboratory direct shear testing of a remolded sampled from Boring H-1 
and a relatively undisturbed sample from Boring H-2. These results are considered 
representative of the sandy clay. The test results found soil cohesion to vary from 0 to 700 psf 
with a soil friction angle of 27 to 29 degrees. Prior direct shear testing generally found 
similar strength parameters and, in some cases, slightly higher test results. 

 
2.6.4 Consolidation: Three consolidation tests were performed on relatively undisturbed 
clayey soil samples obtained from Borings H-1 and P-1 in the upper 10 feet. The 
consolidation test results indicate these soil have low consolidation potential. The samples 
appear to be somewhat overconsolidated. The sample from Boring H-1 was found to swell 
near 1 percent upon the addition of water with a pressure of 1,600 psf. Prior consolidation 
testing found some of the clayey soil to be somewhat more compressible and also indicated 
some potential for swelling.  
  
2.6.5 Expansion Potential and R-Value: Two expansion index tests were performed 
from bulk samples of the existing fill material obtained from the upper 2 feet in Borings H-
1 and P-2. The result of the expansion index (EI) tests indicates a low expansion potential 
for the existing fill with laboratory test results of 39 and 46. Prior testing found the nearby 
soils to have a medium expansion potential (EI up to 90). Also, based on the upper clayey 
soils and prior testing, the site is considered to have poor pavement subgrade soil 
conditions for pavements.  

2.7  Corrosivity  

A representative soil sample was tested to evaluate pH, minimum electrical resistivity, and 
chemical content. The corrosivity testing was performed by HDR, Inc. and the results are 
presented in Appendix D. The results of the minimum resistivity tests indicated a minimum 
electrical resistivity of 2,240 ohm-cm (saturated), which is considered to be moderately corrosive 
to ferrous metals. The soil pH was measured to be 7.6, which is considered slightly alkaline. 
Sulfate and chloride concentrations for the tested soil indicate negligible corrosion potential for 
concrete. 
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3.0  CONCLUSION AND RECOMMENDATIONS 

3.1 General Conclusions 

Based on the results of our subsurface exploration, the construction of the proposed new 
building, as described herein, is considered feasible from a geotechnical standpoint provided the 
recommendations in this report are implemented during design, grading, and construction.  
 
This report provides geotechnical earthwork and foundation design recommendations for the 
new building. The recommendations herein are considered minimum and may be superseded by 
more stringent requirements of others. Our investigation and recommendations are based on 
preliminary project information.  More specific recommendations may need to be provided once a 
final plan is developed.  

3.2 Remedial Grading Measures (Overexcavation and Recompaction) 

All soils disturbed during demolition of the existing building and foundation system will require 
reprocessing and recompaction. Existing footings and any underground conduits in the building 
area will have to be removed and disposed of offsite.  Existing utility pipelines that will be 
abandoned should be completely removed and properly backfilled. 
 
At minimum, remedial removals and overexcavation of the existing soils should be performed to 
provide a compacted fill blanket of at least 3 feet for the new building pad.  Removal bottoms 
should expose relatively moist and stiff soil and should be observed and accepted by the 
geotechnical consultant. Locally, deeper removals may be required if the bottom soils are found 
to be unsuitable or disturbed. The remedial grading measures should include areas of foundations 
for canopies, patios and other architectural projections associated with the new structure. Where 
space permits, the remedial grading should extend a minimum of 5 feet beyond the building 
footprint and other foundations. Special care/measures may be required during any removal 
excavations next to the existing structures, utilities or improvements to be protected in-place.  

3.3 General Earthwork and Grading  

Prior to commencement of grading operations, all building debris, vegetation, asphalt and 
concrete, and other deleterious material should be cleared and disposed of offsite. All areas 
receiving fill, subsequent to the appropriate removals, should be scarified 6 inches and 
recompacted. Fill should be thoroughly mixed and placed in loose lifts of no more than 8 inches 
in thickness to a minimum of 90 percent of the maximum density (as established by ASTM Test 
Method D1557), at a moisture content approximately 120 to 130 percent of optimum moisture 
content.  
 
Oversize material, if any, with a maximum dimension greater than 8inches should not be placed 
in the fill, but disposed of offsite. Any import soils should be evaluated and approved by the 
geotechnical consultant prior to use onsite. 
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3.4 Foundation and Slab Design  

The slab and foundations should be designed by the project structural engineer based on the 
proposed structure type and the near-surface soil materials properties. Onsite soils are expansive 
and CBC 2016 (Section 1808.6) guidelines for foundations and slabs on expansive soils apply. 
The slabs should also be designed to satisfy the settlement criteria presented in this report 
(Section 3.7).  The following foundation recommendations are provided with the assumption that 
the remedial recommendations included in this report are implemented during grading of the 
building pad and provided a compacted fill blanket with proper compaction and moisture 
conditions.  
 
The recommended allowable bearing capacity for footings founded in approved compacted fill 
may be calculated based on the following equation: 

 
qall = 1000 + 800D + 250B  (but not to exceed 3,000 psf) 

 where: 
  D = embedment depth of footing, in feet 
  B = width of footing, in feet 
 

The building footings (exterior and interior) should be a minimum of 24 inches below the lowest 
adjacent grade. All isolated column footings should have a minimum depth and width of 24 
inches. 
 
Allowable bearing pressure may be increased by one-third for wind or seismic loading. A 
coefficient of friction of 0.3 may be assumed for the foundation soil contact. For concrete placed 
over aggregate base, the coefficient of resistance may be increased to 0.45. An effective 
plasticity index (PI) of 25 may be considered representative of the upper 15 feet of soils at the 
site. Passive lateral resistance of foundations against competent soil may be assumed to be 
equivalent to a fluid pressure of 300 pcf.  
 
At minimum, we recommend the floor-slab section consist of a 5-inch reinforced PCC slab over 
an approved moisture retarder, over 4 inches of aggregate base (compacted to a minimum 
relative compaction of 95 percent per ASTM D1557). The slab subgrade should be presaturated 
to 130 percent of the optimum moisture content to a depth of 18 inches just prior to concrete 
placement. The concrete slab should have minimum strength of 3,250 psi and provided with 
reinforcement consisting, at minimum, of No. 4 bars spaced at a maximum of 24 inches on 
center, both directions. The recommendations for slab thickness and reinforcement are 
considered minimum and may be superseded by more restrictive requirements of the structural 
engineer, who is ultimately responsible for design of foundations and slabs based on the 
anticipated dead and live loads.  
 
All footing excavations should be observed by the geotechnical consultant to verify that the 
footings are founded in approved soils. If clayey soils are encountered in the footing excavations 
or foundation soils they should be prevented from drying. 
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3.5  Interior Slab Moisture Mitigation 

In addition to geotechnical and structural considerations, the project owner should also consider 
moisture mitigation when designing and constructing slabs-on-grade. The intended use of the 
interior space, type of flooring, and the type of goods in contact with the floor may dictate the 
need for, and design of, measures to mitigate potential effects of moisture emission from and/or 
moisture vapor transmission through the slab. Typically, for human occupied structures, a vapor 
retarder or barrier has been recommended under the slab to help mitigate moisture transmission 
through slabs.  

 
The current guidelines by the American Concrete Institute (ACI 302.1R-04) recommend that the 
vapor retarder be placed directly under the slab (no sand layer). However, the location of the 
vapor retarder may also be subject to the builder's past successful practice. Specifying the 
strength of the retarder to resist puncture and its permeance rating is important. These qualities 
are not necessarily a function of the retarder thickness. A minimum of 10-mil is typical but some 
materials, such as 10-mil polyethylene ("Visqueen"), may not meet the desired standards for 
toughness and permeance.  
 
The vapor retarder, when used, should be installed in accordance with standards such as ASTM 
E1643-98 and/or those specified by the manufacturer.  
 
Concrete mix design and curing are also significant factors in mitigating slab moisture problems. 
Concrete with lower water/cement ratios results in denser, less permeable slabs. They also "dry" 
faster with regard to when flooring can be installed (reduced moisture emissions quantities and 
rates). Rewetting of the slab following curing should be avoided since this can result in 
additional drying time required prior to flooring installation. Proper concrete slab testing prior to 
flooring installation is also important.  
 
Also, the concrete mix design and the type and location of the vapor retarder should be 
determined in coordination with all parties involved in the finished product, including the project 
owner, architect, structural engineer, geotechnical consultant, concrete subcontractors, and 
flooring subcontractors. 

3.6 Seismic Design Guidelines 

The seismic design criteria based on the 2016 California Building Code (CBC) is presented in 
the following table: 
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Selected Seismic Design Parameters 

from 2016 CBC/ASCE 7-10 
Seismic Design 

Values Reference 

Latitude 33.672 North  
Longitude 117.921 West  
Nearest Seismic Source San Joaquin Hills 

Blind Thrust Fault  USGS, 2013a 

Distance to Nearest Seismic Source 1.86 Miles (3.0 km) USGS, 2013a 
Site Class per Table 20.3-1 of ASCE 7-10 D USGS, 2013b 
Spectral Acceleration for Short Periods (Ss) 1.604 g USGS, 2013b 
Spectral Accelerations for 1-Second Periods (S1) 0.592 g USGS, 2013b 
Site Coefficient Fa, Table 11.4-1 of ASCE 7-10 1.0 USGS, 2013b 
Site Coefficient Fv, Table 11.4-2 of ASCE 7-10 1.5 USGS, 2013b 
Design Spectral Response Acceleration at Short 
Periods (SDS) from Equation 11.4-3 of ASCE 7-10  

 
1.069 g 

 
USGS, 2013b 

Design Spectral Response Acceleration at 1-Second 
Period (SD1) from Equation 11.4-4 of ASCE 7-10 

 
0.592 g 

 
USGS, 2013b 

Peak Ground Acceleration (MCER) Corrected for Site 
Class Effects from Equation 11.8-1 of ASCE 7-10 

0.633 g USGS, 2013b 

Seismic Design Category, Section 11.6 of ASCE 7-10 D USGS, 2013b 

3.7 Settlement Estimate 

Total and differential settlements at the site for the proposed fill and structural loads should be 
within tolerable limits of the proposed structures provided the recommendations herein are 
implemented. Total settlements on the order of 1.0 inch or less are estimated. Differential 
settlements are not expected to exceed ½ inch over a 40 foot span; however, this should be 
evaluated more closely once the foundation plan is prepared. Differential settlements may 
depend on the footing design and layout. The foundation system designed by the structural 
engineer should be reviewed by the geotechnical consultant. 

3.8 Groundwater and Infiltration Systems 

Based on review of the collected groundwater information, including long-term monitoring data 
for adjacent observation wells (Geotracker), we anticipate the groundwater in the area to remain 
at least 50 or more feet deep. 
 
The percolation testing conducted at the northwest portion of the site at Borings P-1 and P-2 
found a zone of sandy soil that is considered suitable for infiltration (Figure 2). A deep 
infiltration/dry well system that specifically targets the existing sandy soil zone that is between 
19 to 29 feet deep is feasible from a geotechnical standpoint.  
 
The infiltration rate for the sand zone found between 19 to 29 feet deep was determined to be 
approximately 2.2 inches per hour. We recommend a minimum factor of safety of 2 be used for 
design of the onsite storm water infiltration/dry well system that would be a design infiltration 
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rate of 1.1 inches per hour. The upper soils are clayey and are likely not suitable for infiltration 
and we would expect that they have an infiltration rate of less than 0.3 inch per hour. 
 
The final design of the infiltration system/dry wells should be reviewed to confirm that the 
location and depths are within the sand layer. The underlying sand layer can vary across the site 
but is generally 10 feet or more in thickness in most locations. If alternative systems are 
proposed, additional field testing may be required to confirm the infiltration rate for the given 
locations and depths. 

3.9 Cement Type and Corrosion 

Sulfate content test results indicate that soluble sulfate exposure of onsite soils may be classified 
as "S0" per Table 19.3.1.1 of ACI-318-14 for structural concrete elements, including footings 
and building slabs-on-grade. Concrete mix for these elements may be based on the "S0" soluble 
sulfate exposure class per Table 19.3.2.1 in ACI-318-14, and/or the structural design 
requirements. Flatwork and sidewalk concrete are typically not considered structural concrete 
elements.  
 
The corrosion control methods presented in the corrosivity report in Appendix C should be 
implemented to protect underground conduits and appurtenances  

3.10 Exterior Concrete Construction 

Exterior concrete elements, such as patios, sidewalks, driveways and curb and gutter are 
susceptible to lifting and cracking when constructed over expansive soils. With expansive soils, 
the impacts to flatwork/hardscape can be significant, generally requiring removal and 
replacement of the affected improvements. Please also note that reducing concrete problems is 
often a function of proper slab design, concrete mix design, placement, and curing/finishing 
practices. Adherence to the standard guidelines of the American Concrete Institute (ACI) and 
Portland Cement Association (PCA) is recommended. Also, the amount of post-construction 
watering, or lack thereof, can have a very significant impact on the adjacent concrete flatwork. 
 
For reducing the potential effects of expansive soils, we recommend a combination of 
presaturation of subgrade soils, reinforcement, moisture barriers/drains, and a sub-layer of 
granular material. Though these types of measures may not completely eliminate adverse 
impacts, application of these measures can significantly reduce the impacts from post-
construction expansion of soil. The degrees and combinations of these measures will depend 
upon: 

 
• The expansion potential of the subgrade soils; 
• The potential for moisture migration to the subgrade; 
• The feasibility of the measures (especially presaturation); and 
• The economics of these measures versus the benefits. 

 
These factors should be weighed by the project owner determining the measures to be applied on 
a project-by-project basis, subject to the requirements of the local building/grading department.  
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The following table provides our recommendations to be used during design and construction 
based on moderately expansive subgrade soils. 

 

RECOMMENDATIONS FOR 
CONCRETE FLATWORK/HARDSCAPE 

Slab Thickness (Min.): 
Nominal thickness except 
where noted. 

   4"  

Subbase: Thickness of sand or 
gravel layer below concrete    2" – 4"  

Presaturation: Degree of 
optimum moisture content 
(opt.) and depth of saturation 

   1.3 x opt. 
to 18"  

Joints: Maximum spacing of 
control joints. Joint should be 
¼ of total thickness 

   6'  

Reinforcement: Rebar or 
equivalent welded wire mesh 
placed near mid-height of slab 

   

No. 3 rebar, 
24" O.C. 

both ways or 
equivalent 
wire mesh 

 

Restraint: Slip dowels across 
cold joints; between sidewalk 
and curb 

   Across cold 
joints  

 
The more expansive soils, because they are clayey, can take significantly longer to achieve 
recommended presaturation levels. Therefore, the procedure and timing should be carefully 
planned in advance of construction. For exterior slabs, the use of a granular sublayer is primarily 
intended to facilitate presaturation and subsequent construction by providing a better working 
surface over the saturated soil. It also helps retain the added moisture in the native soil in the 
event that the slab is not placed immediately. Where these factors are not significant, the layer 
may be omitted. 

 
Additional measures, such as thickened concrete edges/footings, subdrains, moisture barriers 
and/or root barriers, should be considered where planter or natural areas with irrigation are 
located adjacent to the concrete improvements. If the concrete will be subject to heavy loading 
from cars/trucks or other heavy objects, thicker slabs and a base layer may be warranted. 
 
For Portland Cement Concrete (PCC) pavement at trash enclosure areas or other areas with 
heavier loads, we recommend the section consist of 6-inch concrete, reinforced with No. 3 rebar 
at 24-inches-on-center, both ways, placed over 4 inches of AB, compacted to a minimum relative 
compaction of 95 percent per ASTM D1557.  
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3.11 Surface Drainage 

Inadequate control of run-off water, heavy irrigation after development of the site may result in 
shallow groundwater conditions where previously none existed. Maintaining adequate surface 
drainage, proper disposal of run-off water, and control of irrigation will help reduce the potential 
for future moisture-related problems and differential movements from soil heave/settlement. 
 
Surface drainage should be carefully taken into consideration during all landscaping and building 
construction. Positive surface drainage should be provided to direct surface water away from 
structures and hardscape areas and toward the street or suitable drainage devices. Ponding of 
water adjacent to the structures should be avoided. Buildings should have roof gutters systems 
and the run-off should be carried to street gutters by area drain pipes or by sheet flow over paved 
areas. The minimum gradient within 5 feet of the building will depend upon surface landscaping. 
In general, we suggest that unpaved lawn and landscape areas have a minimum gradient of 
2 percent away from structures. 
 
Construction of planter areas immediately adjacent to structures should be avoided. If planter 
boxes are constructed adjacent near buildings, the sides and bottoms of the planter should be 
provided with a moisture barrier to prevent penetration of the irrigation water into the subgrade. 
Provisions should be made to drain excess irrigation water from the planters without saturating 
the subgrade below or adjacent to the planters. Raised planter boxes, may be drained with 
weepholes. Deep planter (such as tree planters) should be drained with below-ground, water-tight 
drainage lines connected to a suitable outlet. 

3.12 Utility Installation and Trench Backfill 

Excavations should be performed in accordance with the requirements set forth by Cal/OSHA 
Excavation Safety Regulations (Construction Safety Orders, Section 1504, 1539 through 1547, 
Title 8, California Code of Regulations). In general, onsite soils may be classified as Type "B" 
Soil. Cal/OSHA regulations indicate that, for workmen in confined conditions, the steepest 
allowable slopes in Type B soil are 1:1 (horizontal to vertical) for excavations less than 20 feet 
deep. Where there is no room for these layback slopes, we anticipate that shoring will be 
necessary. 
 
Excavations should be reviewed periodically by the contractor's qualified person to confirm 
compliance with Cal OSHA requirements. 
 
Native soils should be suitable for use as trench backfill. Native backfill materials should be 
compacted to a minimum of 90 percent relative compaction. Select granular backfill may be used 
in lieu of native soils, but should also be compacted.  
 
Trenches, including interior utility, should be either backfilled with native soil and compacted to 
90 percent relative compaction, or backfilled with clean sand (SE 30 or better), which can be 
densified with water jetting and flooding (if allowed by the governing agency). 
 
Trenches excavated next to structures and foundations should also be properly backfilled and 
compacted to provide full lateral support and reduce settlement potential. 
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3.13 Geotechnical Plan Reviews  

The building foundation plan and related structural calculations, along with the grading plan, 
should be reviewed and accepted by the geotechnical consultant for verification of geotechnical 
design parameters. Once grading and water quality management plans have been prepared, they 
should also be reviewed by the geotechnical consultant during the design phase of the project. 
Additional infiltration testing may need to be performed once infiltration BMP types and 
locations are selected. 

3.14 Geotechnical Observation and Testing During Construction 

We recommend that geotechnical observation and testing be performed at the following stages: 
 
• During site preparation, prior to any earthwork operations, including demolition operation 

and removal of existing footings or underground pipelines/conduits; 
• During all earthwork operations, including remedial removals and placement of fill; 
• After footing excavations for buildings prior to placement of concrete;; 
• After presaturation of slab subgrade soil, prior to pouring concrete; 
• During pavement and hardscape subgrade preparation (including presoaking), prior to 

pouring of concrete; 
• During placement of backfill for utility trenches; and 
• When any unusual soil conditions are encountered. 
 
The geotechnical consultant may need to provide additional recommendations and/or testing 
during grading based on the actual conditions encountered. 

3.15 Limitations  

This report has been prepared for the exclusive use of our client, C.J. Segerstrom and Sons, 
within the specific scope of services requested by them for the subject project. This report or its 
contents should not be used or relied upon for other projects or purposes or by other parties 
without the written consent of NMG and the involvement of a geotechnical professional. The 
means and methods used by NMG for this study are based on local geotechnical standards of 
practice, care, and requirements of governing agencies. No warranty or guarantee, express or 
implied is given.  

 
The findings, conclusions, and recommendations herein are professional opinions based on 
interpretations and inferences made from geologic and engineering data from specific locations 
and depths, observed or collected at a given time. By nature, geologic conditions can vary from 
point to point, can be very different in between points, and can also change over time. Our 
conclusions and recommendations are subject to verification and/or modification during 
excavation and construction when more subsurface conditions are exposed.  
 
NMG's expertise and scope of services did not include assessment of potential subsurface 
environmental contaminants or environmental health hazards. 
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APPENDIX F 
 

GENERAL EARTHWORK AND GRADING SPECIFICATIONS 
 
1.0 General 
 

1.1 Intent:  These General Earthwork and Grading Specifications are for the grading 
and earthwork shown on the approved grading plan(s) and/or indicated in the 
geotechnical report(s).  These Specifications are a part of the recommendations 
contained in the geotechnical report(s).  In case of conflict, the specific 
recommendations in the geotechnical report shall supersede these more general 
Specifications.  Observations of the earthwork by the project Geotechnical 
Consultant during the course of grading may result in new or revised 
recommendations that could supersede these specifications or the 
recommendations in the geotechnical report(s). 

 
1.2 Geotechnical Consultant:  Prior to commencement of work, the owner shall 

employ a geotechnical consultant.  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 the grading. 

 
Prior to commencement of grading, the Geotechnical Consultant shall review the 
"work plan" prepared by the Earthwork Contractor (Contractor) and schedule 
sufficient personnel to perform the appropriate level of observation, mapping, and 
compaction testing. 
 
During the 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 fill is 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. 
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1.3 The Earthwork Contractor:  The Earthwork Contractor (Contractor) shall be 
qualified, experienced, and knowledgeable in earthwork logistics, preparation and 
processing of ground to receive fill, moisture-conditioning and processing of fill, 
and compacting fill.  The Contractor shall review and accept the plans, 
geotechnical report(s), and these Specifications prior to commencement of 
grading.  The Contractor shall be solely responsible for performing the grading in 
accordance with the plans and specifications. 

 
The Contractor shall prepare and submit to the owner and the Geotechnical 
Consultant a work plan that indicates the sequence of earthwork grading, the 
number of "spreads" of work and the estimated quantities of daily earthwork 
contemplated for the site prior to commencement of grading.  The Contractor 
shall inform the owner and the Geotechnical Consultant of changes in work 
schedules and updates to the work plan at least 24 hours in advance of such 
changes so that appropriate observations and tests can be planned and 
accomplished.  The Contractor shall not assume that the Geotechnical Consultant 
is aware of all grading operations. 
 
The Contractor shall have the sole responsibility to provide adequate equipment 
and methods to accomplish the earthwork in accordance with the 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 
unsuitable soil, improper moisture condition, inadequate compaction, insufficient 
buttress key size, 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. 

 
2.0 Preparation of Areas to be Filled 
 

2.1 Clearing and Grubbing:  Vegetation, such as brush, grass, roots, and other 
deleterious material shall be sufficiently removed and properly disposed of in a 
method acceptable to the owner, governing agencies, and the Geotechnical 
Consultant. 

 
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).  No fill lift shall contain more 
than 5 percent of organic matter.  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 
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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 fines and/or imprisonment, and shall not be allowed. 

 
2.2 Processing:  Existing ground that has been declared satisfactory for support of fill 

by the Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.  
Existing ground that is not satisfactory shall be overexcavated as specified in the 
following section.  Scarification shall continue until soils are broken down and 
free of large clay lumps or clods and the working surface is reasonably uniform, 
flat, and free of uneven features that would inhibit uniform compaction. 

 
2.3 Overexcavation:  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. 

 
2.4 Benching:  Where fills are to be placed on ground with slopes steeper than 5:1 

(horizontal to vertical units), the ground shall be stepped or benched.  Please see 
the Standard Details for a graphic illustration.  The lowest bench or key shall be a 
minimum of 15 feet wide and at least 2 feet deep, into competent material as 
evaluated by the Geotechnical Consultant.  Other benches shall be excavated a 
minimum height of 4 feet into competent material or as otherwise recommended 
by the Geotechnical Consultant.  Fill placed on ground sloping flatter than 5:1 
shall also be benched or otherwise overexcavated to provide a flat subgrade for 
the fill. 

 
2.5 Evaluation/Acceptance of Fill Areas:  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. 
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3.0 Fill Material 
 

3.1 General:  Material to be used as fill shall be essentially free of organic matter and 
other deleterious substances evaluated and accepted by the Geotechnical 
Consultant prior to placement.  Soils of poor quality, such as those with 
unacceptable gradation, high expansion potential, or low strength shall be placed 
in areas acceptable to the Geotechnical Consultant or mixed with other soils to 
achieve satisfactory fill material. 

 
3.2 Oversize:  Oversize material defined as rock, or other irreducible material with a 

maximum dimension greater than 12 inches, shall not be buried or placed in fill 
unless location, materials, and placement methods are specifically accepted by the 
Geotechnical Consultant.  Placement operations shall be such that nesting of 
oversized material does not occur and such that oversize material is completely 
surrounded by compacted or densified fill.  Oversize material shall not be placed 
within 10 vertical feet of finish grade or within 2 feet of future utilities or 
underground construction. 

 
3.3 Import:  If importing of fill material is required for grading, proposed import 

material shall meet the requirements of Section 3.1.  The potential import source 
shall be given to the Geotechnical Consultant at least 48 hours (2 working days) 
before importing begins so that its suitability can be determined and appropriate 
tests performed. 

 
4.0 Fill Placement and Compaction 
 

4.1 Fill Layers:  Approved fill material shall be placed in areas prepared to receive fill 
(per Section 3.0) in near-horizontal layers not exceeding 8 inches in loose 
thickness.  The Geotechnical Consultant may accept thicker layers if testing 
indicates the grading procedures can adequately compact the thicker layers.  Each 
layer shall be spread evenly and mixed thoroughly to attain relative uniformity of 
material and moisture throughout. 

 
4.2 Fill Moisture Conditioning:  Fill soils shall be watered, dried back, blended, 

and/or mixed, as necessary to attain a relatively uniform moisture content at or 
slightly over optimum.  Maximum density and optimum soil moisture content 
tests shall be performed in accordance with the American Society of Testing and 
Materials (ASTM Test Method D1557-91). 

 
4.3 Compaction of Fill:  After each layer has been moisture-conditioned, mixed, and 

evenly spread, it shall be uniformly compacted to not less than 90 percent of 
maximum dry density (ASTM Test Method D1557-91).  Compaction equipment 
shall be adequately sized and be either specifically designed for soil compaction 
or of proven reliability to efficiently achieve the specified level of compaction 
with uniformity. 
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4.4 Compaction of Fill Slopes:  In addition to normal compaction procedures 

specified above, compaction of slopes shall be accomplished by backrolling of 
slopes with sheepsfoot rollers at increments of 3 to 4 feet in fill elevation, or by 
other methods producing satisfactory results acceptable to the Geotechnical 
Consultant.  Upon completion of grading, relative compaction of the fill, out to 
the slope face, shall be at least 90 percent of maximum density per ASTM Test 
Method D1557-91. 

 
4.5 Compaction Testing:  Field tests for moisture content and relative compaction of 

the fill soils shall be performed by the Geotechnical Consultant.  Location and 
frequency of tests shall be at the Consultant’s discretion based on field conditions 
encountered.  Compaction test locations will not necessarily be selected on a 
random basis.  Test locations shall be selected to verify adequacy of compaction 
levels in areas that are judged to be prone to inadequate compaction (such as close 
to slope faces and at the fill/bedrock benches). 

 
4.6 Frequency of Compaction Testing:  Tests shall be taken at intervals not exceeding 

2 feet in vertical rise and/or 1,000 cubic yards of compacted fill soils 
embankment.  In addition, as a guideline, at least one test shall be taken on slope 
faces for each 5,000 square feet of slope face and/or each 10 feet of vertical height 
of slope.  The Contractor shall assure that fill construction is such that the testing 
schedule can be accomplished by the Geotechnical Consultant.  The Contractor 
shall stop or slow down the earthwork construction if these minimum standards 
are not met. 

 
4.7 Compaction Test Locations:  The Geotechnical Consultant shall document the 

approximate elevation and horizontal coordinates of each test location.  The 
Contractor shall coordinate with the project surveyor to assure that sufficient 
grade stakes are established so that the Geotechnical Consultant can determine the 
test locations with sufficient accuracy.  At a minimum, two grade stakes within a 
horizontal distance of 100 feet and vertically less than 5 feet apart from potential 
test locations shall be provided. 

 
 
5.0 Subdrain Installation 
 

Subdrain systems shall be installed in accordance with the approved geotechnical 
report(s), the grading plan, and the Standard Details.  The Geotechnical Consultant may 
recommend additional subdrains and/or changes in subdrain extent, location, grade, or 
material depending on conditions encountered during grading.  All subdrains shall be 
surveyed by a land surveyor/civil engineer for line and grade after installation and prior to 
burial.  Sufficient time should be allowed by the Contractor for these surveys. 
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6.0 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. 

 
7.0 Trench Backfills 
 

7.1 Contractor shall follow all OHSA and Cal/OSHA requirements for safety of 
trench excavations. 

 
7.2 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 90 percent of 
maximum from 1 foot above the top of the conduit to the surface, except in 
traveled ways (see Section 7.6 below). 

 
7.3 Jetting of the bedding around the conduits shall be observed by the Geotechnical 

Consultant. 
 
7.4 Geotechnical Consultant shall test the trench backfill for relative compaction.  At 

least one test should be made for every 300 feet of trench and 2 feet of fill. 
 
7.5 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. 

 
7.6 Trench backfill in the upper foot measured from finish grade within existing or 

future traveled way, shoulder, and other paved areas (or areas to receive 
pavement) should be placed to a minimum 95 percent relative compaction. 
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