
APPENDIX C

Geotechnical Investigations
 (For Reference Only)



[PAGE LEFT INTENTIONALLY BLANK] 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

GEOTECHNICAL BASELINE REPORT (GBR) 

EASTERN MUNICIPAL WATER DISTRICT’S 

TEMECULA VALLEY REGIONAL WATER 

RECLAMATION FACILITY (TVRWRF) 

PROPOSED RECYCLED WATER PIPELINE 

TEMECULA/MURRIETA AREA 

RIVERSIDE COUNTY, CALIFORNIA 

 
 
 

Prepared for 
 

KENNEDY/JENKS CONSULTANTS 
Three Better World Circle, Suite 200 

Temecula, California 92590-3745 
 
 
 

Project No. 10807.002 
 
 
 

March 17, 2016 
2nd Update – August 2, 2016 



 

 

March 17, 2016 
Updated August 2, 2016 

Project No. 10807.002 
Kennedy/Jenks Consultants  
Three Better World Circle, Suite 200 
Temecula, California 92590-3745 
 
Attention: Mr. William C. Yates, PE, Principal 
 
Subject: Geotechnical Baseline Report (GBR) 

Eastern Municipal Water District’s (EMWD) 
Temecula Valley Regional Water Reclamation Facility (TVRWRF) 
Proposed Recycled Water Pipeline 
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In accordance with the January 22, 2016 Amendment No. 1 to the Subcontract, Leighton 
Consulting, Inc. is pleased to present our Geotechnical Baseline Report (GBR) for this 
proposed recycled water pipeline.  Primary purpose of this GBR is to establish a 
contractual statement/baseline of geotechnical/geologic conditions to be encountered 
during pipeline construction, thereby providing a common basis for bidding.  As such, it 
should be understood that this GBR is meant to reflect a reasonable allocation of risk 
between EMWD and the Contractor based on available subsurface data to date.  We 
recommend that this GBR be read and reviewed in conjunction with our March 4, 2016 
updated Geotechnical Exploration report for this proposed recycled water pipeline.  
Contractors should perform on their own exploration as they deem necessary to 
characterize this alignment for their intended means and methods of construction. 
 
The opportunity to be of service is sincerely appreciated.  If y 
ou should have any questions, please do not hesitate to call our Temecula office. 
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LEIGHTON CONSULTING, INC. 
 
 
 
 
 
Simon I. Saiid, GE 2641  
Principal Engineer 

 Robert F. Riha, CEG 1921  
Senior Principal Geologist 
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1 . 0  I N T R O D U C T I O N  

1.1 Site/Alignment Description 

The proposed pipeline alignment is generally located within the right-of-ways 

(ROW) of existing public roadways as depicted on Figure 1, Site Location Map.  

The alignment starts within Eastern Municipal Water District’s (EMWD’s) 

Temecula Valley Regional Water Reclamation Facility (TVRWRF), and exits the 

northerly side of TVRWRF crossing Avenida Alvarado and turns west at Rio 

Nedo Road and north at Fuller Road then connecting to Winchester Road.  The 

alignment continues northwest on Winchester Road to Dendy Parkway, Diaz 

Road (Washington Avenue) and crosses Murrieta Creek at Elm Street.  The 

alignment then parallels Adams Avenue northwest to a tie-in connection point 

southeast of Fig Street (see Figures 1 thru 3).  Site topography is generally flat 

along the southern and northern portions of the proposed alignment while sloping 

to the east in the central portion of the alignment. 

1.2 Project Description 

Based on information provided, we understand that EMWD plans to expand 

tertiary effluent pumps capacity at the Temecula Valley Regional Water 

Reclamation Facility (TVRWRF) to 34.5 million-gallons-per-day (MGD).  As such, 

this proposed recycled water pipeline will consist of approximately 16,000 lineal-

feet of new pressurized pipeline with inverts on-the-order-of 8 to 12 feet below 

existing grade in streets (excluding creek crossing).  The 36-inch-diameter 

cement-mortar-lined-and-coated (CML&C) pipeline is to be installed within a 54-

inch-diameter casing bored-and-jacked at the Murrieta Creek crossing, with a 

centerline elevation at 1005 feet; which is roughly 25 feet below creek bottom to 

avoid scour damage.  In addition, we understood during the preparation of this 

report that another bore-and-jack excavation is likely at the intersection of Elm 

Street and Adam Avenue, with a centerline elevation at approximately 1010 feet.    

1.3 Purpose and Scope 

Primary purpose of this GBR is to set anticipated geotechnical baseline 

conditions to be encountered during pipeline construction, as a common basis for 

bidding.  This GBR presents an interpretation of geotechnical data collected 

during our prior subsurface explorations in 2010 and 2014, including 

estimation/distribution of different materials to be encountered and anticipated 
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behavior of these materials during pipeline construction.  Baseline conditions 

described in this report provide a partial basis for the contractor to prepare 

construction bids, and serve as the reference for resolution of claims related to 

differing site conditions.  For work affected by subsurface conditions, bids should 

be based on baseline conditions presented in the GBR and the project plans.  

For work affected by surface conditions (such as overhead utilities or 

environmentally restricted areas), bids should be based on observable surface 

conditions, which can be observed during the site visit and described in contract 

documents. 

 

Risks associated with conditions consistent with, or less adverse than, these 

baseline conditions are allocated to the contractor.  Those risks associated with 

conditions more adverse than the baseline conditions are accepted by the 

Owner.  The provision of baseline conditions in the contract is not a warranty that 

baseline conditions will be encountered.  These baseline conditions are rather 

the contractual standard that the Owner and the successful bidder will agree to 

use when interpreting differing or unusual site conditions.  Owner accepts the 

risks for conditions that are less favorable than the stated baseline conditions 

and will negotiate with the contractor for additional compensation if these four 

conditions exist: 

 

 The contractor has demonstrated that they were able to perform the work 
within the baseline conditions prior to encountering a change in conditions. 

 The actual conditions encountered are more adverse than baseline 
conditions. 

 The contractor can document that the geotechnical conditions are more 
adverse than those described in this GBR and that exposed conditions 
materially and significantly increased cost and/or time required to complete 
the work. 

 The contractor has made diligent efforts to complete the work described in the 
contract documents, including any changes to methods, equipment, labor and 
materials made necessary by the more adverse conditions. 

If all of the foregoing conditions are met, then additional compensation will be 

negotiated, based on the provisions described in project contract documents. 

1.4 Hierarchy of Documents 

This GBR was prepared based primarily on our December 22, 2014 (updated 

March 4, 2016) Geotechnical Exploration report; which provides details of the 
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geotechnical exploration, drilling methods, laboratory testing procedures and test 

results, and provides recommendations for design and construction of this 

pipeline project.  Baseline conditions presented in this GBR shall take 

precedence over geotechnical conditions presented in the referenced report.  

1.5 Materials Sources and Reviewed Reports 

In addition to our previous borings performed along the alignment (Leighton, 

2014), borings LB-20 and LB-21 (see Figure 3) were drilled as part of this GBR to 

explore subsurface conditions at the Murrieta Creek crossing.  Logs of these 

borings are presented in Appendix A of the updated Geotechnical Exploration 

report (Leighton, 2016).  This update report also includes results of geotechnical 

laboratory testing and analytical/groundwater laboratory testing performed on 

representative samples collected during drilling.  In addition, we have performed 

a review of published geologic maps and in-house reports performed in this area 

or along the pipeline alignment (see References), and our experience with 

subsurface conditions encountered in similar geologic settings. 
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2 . 0  G E O T E C H N I C A L  C O N D I T I O N S  

Presented below are “baseline” site geologic/geotechnical conditions based on review 

of pertinent literature and the site-specific field exploration (Leighton, 2014/2016). 

2.1 Regional Geology 

As regionally mapped on Figure 2, “Regional Geology Map,” the proposed 

pipeline alignment is generally underlain by young alluvial-fan deposits (Qyf) and 

Pauba Formation (Qps).  Young alluvial channel deposits (Qya) are expected at 

and near the crossing under Murrieta Creek.   

2.2 Geologic Hazards 

Geologic hazards including liquefaction and earthquake faulting are presented in 

the referenced geotechnical report (Leighton, 2016). 

2.3 Subsurface Conditions 

Baseline geotechnical conditions of encountered earth materials along the 

alignment are presented in sections below. 
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2.3.1. Existing Pavement:  Where our borings penetrated existing asphalt, the 
measured thickness of asphalt concrete and aggregate base layers are listed 
in Table 1 below: 

Table 1.  Encountered Existing Pavement Thickness 

Boring 
Number* 

Location (see Figure 4) 
Approx. AC 
Thickness 
(inches) 

Approx. Aggregate 
Base Thickness 

(inches) 

LB-1 Adams Avenue 8 15 

LB-2 Adams Avenue 6 16 

LB-3 Adams Avenue 3 6 

LB-10 Dendy Parkway 7 8 

LB-11 Dendy Parkway/Winchester Rd 6 12 

LB-12 Winchester Road 5½ 9½ 

LB-13 Rio Nedo Road 5 16 

LB-14 Avenida Alvarado/Tierra Alta Way 4½ N/E 

LB-15 “A” Street TVRWRF 3½ 8 

BB-4 Winchester Road 4½ 18 

BB-5 Winchester Road 5½ 12 

BB-6 Winchester Road 6 12 

BB-7 Winchester Road 6 7 

*see updated Geotechnical Exploration report (Leighton, 2016); “BB” borings drilled in 2010. 
AC=asphalt concrete, N/E= not encountered 

 

Borings not listed were not drilled through pavements. 

2.3.2. Artificial Fill:  Artificial fill will be encountered along most of this alignment as 
typical embankment fill associated with existing roadways, levee fill in areas 
adjacent to Murrieta Creek and basin fills as encountered at TVRWRF.  Fill 
thickness within existing roadways generally ranged from a few inches 
(existing pavement section and subgrade) to as much as 15 feet in the 
levee/basin area.  Encountered artificial fill consisted of silty to clayey sand 
(SM/SC), well-graded sand (SW-SM) with varying amounts of gravel, and 
sandy to clayey silt (ML).  In addition, based on surface observations (see 
Appendix A), cobbles could be encountered within the fill materials.  If 
existed, size and frequency of these cobbles or boulders cannot be 
determined based on the drilled borings (advanced with an 8-inch-diameter 
hollow-stem auger).  Engineering characteristics of these soils could be 
characterized as follows: 

 Encountered fill was generally loose/soft to dense/very stiff with N-value 
ranging from 2 to over 50 blows-per-foot. 

 Moisture content varied from 2 percent to 18 percent. 
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 Fill is predominantly expected to possess a Sand Equivalent (SE) of less-
than (<) 40 and an Expansion Index (EI) of less-than (<) 51. 

2.3.3. Alluvial Deposits:   

Alluvium was encountered beneath artificial fill in levee and roadway areas 
and extended to total depths explored of 36½ feet adjacent to Murrieta Creek.  
Encountered alluvium consisted of silty sand to well-graded sand (SM/SW) 
with local sandy clay (CL) and clayey silt (ML) layers.  In addition, based on 
surface observations (see Appendix A), cobbles and small size boulders may 
exist within the alluvium along Murrieta Creek.  Our borings were drilled with 
8-inch-diameter hollow-stem augers, which would not typically detect cobbles 
and boulders at depth unless existed at the tip of auger.  In such case, the 
auger will stop from advancing further or experience very difficult drilling 
condition.  The general engineering characteristics of these materials 
encountered within the upper 10 feet below street grade are as follows:  

 Encountered shallow alluvium was generally loose/soft to medium-
dense/stiff with N-value ranging from 5 to over 30 blows per foot at depth. 

 Moisture content varied from 4 percent to 19 percent. 

 Alluvium is predominantly expected to possess a Sand Equivalent (SE) of 
less-than (<) 40 and an Expansion Index (EI) of less-than (<) 51. 

2.3.4. Pauba Formation:  Quaternary age Pauba Formation will be encountered in 
the higher elevation/central portion of the alignment and in localized areas 
near the TVRWRF (see Figure 2).  This formation consists of coarse-to-fine 
silty sand (SM) with interbedded poorly-to well-graded sand (SP/SW) with 
varying amounts of silt and clay.  The general engineering characteristics 
within the depth explored are as follows:  

 Pauba Formation over-consolidated sediments generally were medium 
dense to dense with N-value typically greater-than (>) 30 blows per foot. 

 Moisture content varied from 4 percent to 12 percent.  

 Pauba Formation Sand Equivalent (SE) is expected to range from 15 to 40 
with a low Expansion Index (EI) expected to be less-than (<) 21. 

2.3.5. Baselines / Ranges for the Various Soil Units:  Based on available 
subsurface exploration data, baseline estimates for soils along this alignment 
in the upper 12 feet below existing street grade are tabulated below: 
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Table 2.  Baseline Estimates / Ranges (Upper 12 feet In Streets)  

Material 
Ranges for Entire 

Alignment 
Baseline 
Estimate 

Basis for Estimate 

SM/SC/SP/SW 70 to 80% 80% Borings logs 

ML/CL 20 to 25% 25% Boring logs 

Cobbles/boulders 1 to 5% 5% 
Visual observations along 
creek (see Appendix A) 

2.4 Surface and Groundwater 

Surface water was not observed at the time of the field exploration along the 

proposed alignment (Leighton, 2016).  Rancho California Water District (RCWD) 

has large water storage ponds along the norther portion of the alignment (See 

Figure 1).  Surface water should be anticipated in Murrieta Creek during local or 

regional rains.  Groundwater was encountered in several borings adjacent to 

Murrieta Creek at varying depths as summarized in table below:  

Table 3.  Depths to Groundwater 

Boring # 
Approx. Depth to 

Groundwater (feet) 
Approx. Groundwater 

Elevation (msl) 
Date of Readings 

LB-1 14.0 1028 
Time of Exploration- 

10/2/2014 

LB-4 20.0 1018 05/16/16 

LB-5 15.7 1019 
Time of Exploration- 

10/2/2014 

LB-20 22.6 1019 
On day after drilling 

2/16/16 

LB-21 21.7 1020 
On day after drilling 

2/16/16 

Historic GWT 13.0 1027 
Well 876 (see 
Appendix A) 

   
 

The California Geological Survey (CGS, 2007) had established “historically high 

groundwater levels” for the Murrieta Quadrangle; see Plate 1.2 in link below: 

http://gmw.consrv.ca.gov/shmp/download/quad/MURRIETA/reports/murr_eval.pdf  

 

Although free standing water was not encountered in some of our borings, very 

moist soils conditions were encountered in several borings along the alignment 

and may vary in moisture and location depending on seasonal changes.  These 

conditions were found to be as shallow as 5 feet.  For baseline purposes, the 

groundwater depth may be assumed at 3 feet below bottom of Murrieta Creek at 

proposed crossing location and 13 feet below existing ground surface for the 

http://gmw.consrv.ca.gov/shmp/download/quad/MURRIETA/reports/murr_eval.pdf
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remainder of the alignment during a dry season.  Figure 4 presents encountered 

and historic groundwater conditions at Creek crossing.  

2.5 Groundwater Analytical Testing 

Two groundwater samples were collected from temporary water wells installed in 

Borings LB-4 and LB-5.  These water samples were analyzed for constituents 

based on the Regional Water Quality Control Board, San Diego Region 

(RWQCB) General Waste Discharge Requirements for Discharges from 

Groundwater Extraction and Similar Discharges to Surface Waters within the San 

Diego Region Except for San Diego Bay (WDR), Order No. R9-2008-0002, 

NPDES No. CAG919002.  The following is a summary of test results which 

exceed the RWQCB’s limits: 

 

 Coliform:  Total coliform was detected at concentrations of 280,000 
MPN/100ml (most probable number per 100ml of sample) and 350, 
respectively.  The water sample from LB-4 exceeds the WDR’s instantaneous 
maximum of 1,000 MPN/100ml.  

 Iron:  Iron was detected at concentrations of 33.8 milligrams per liter (mg/L) 
and 45.9 mg/L, respectively.  These results exceed the WDR’s 
municipal/potable and non-municipal/non-potable and the Santa Margarita 
Hydrologic Unit, Murrieta Hydrologic Area instantaneous maximum of 0.3 
mg/L. 

 Manganese:  Manganese was detected at concentrations of 0.945 mg/L and 
5.70 mg/L, respectively.  These results exceed the WDR’s municipal/potable 
and non-municipal/non-potable and the Santa Margarita Hydrologic Unit, 
Murrieta Hydrologic Area instantaneous maximum of 0.05 mg/L. 

 Nitrogen:  Total nitrogen was detected at concentrations of 1.63 mg/L and 
28.6 mg/L, respectively.  These results exceed the WDR’s average monthly 
effluent maximum (AMEL) of 1.0 mg/L.  Water sample from LB-5 exceeds the 
instantaneous maximum of 2.0 mg/L.  

 Settleable Solids:  Settleable solids were detected at concentrations of 16 
mg/L and 210 mg/L, respectively.  These results exceed the WDR’s average 
monthly effluent maximum (AMEL) of 0.1 mg/L and the instantaneous 
maximum of 0.2 mg/L. 

 TSS:  Total suspended solids (TSS) were detected at concentrations of 1,780 
mg/L and 2,740 mg/L, respectively.  These results exceed the WDR’s AMEL 
of 30 mg/L and the instantaneous maximum of 2,740 mg/L. 

 TDS:  Total dissolved solids (TDS) were detected at concentrations of 848 
mg/L and 937 mg/L, respectively.  These results exceed the Santa Margarita 
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Hydrologic Unit, Murrieta Hydrologic Area instantaneous maximum of 750 
mg/L. 

As indicated above, the water samples were collected from temporary water 

wells installed in Borings LB-4 and LB-5, and not necessarily representative of 

conditions at the current proposed creek crossing (LB-20 & LB-21).  In addition, 

the groundwater quality appears to be generally within acceptable limits for water 

disposal at the EMWD’s TVRWRF except for Iron’s concentration which was 

slightly over the allowable limits of 10 to 31 mg/L.  
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3 . 0  C O N S T R U C T I O N  C O N S I D E R A T I O N S  

3.1 Recommended Supplemental Geotechnical Exploration 

We recommend that the geotechnical baseline conditions presented in this report 

be reviewed once pipeline alignment and profile are finalized.  In addition, 

Borings LB-20 and LB-21 were drilled to depths of 36½ feet below embankment 

grade on either side of the proposed Murrieta Creek crossing, which is down to 

approximately elevation 1006 feet (MSL) based on provided topographic 

information).  However, we now understand that the proposed pipeline invert 

elevation is likely to be at an elevation of 1005 and bore-and-jack pits may be 

deeper or at elevation of 1000± feet.  Therefore, due to the previously 

unanticipated deep pipeline invert elevation, our borings did not extend below the 

anticipated bottom of the now proposed bore-and-jacked casing.  Therefore, we 

recommend that borings be drilled to at least 5 feet below the bottom of the 

proposed bore-and-jack casing invert.  To also better assess cobble content, 24-

inch-diameter bucket auger borings should be drilled and these boreholes and 

soil samples should be tested during drilling in accordance with the 2015 Edition 

of the California Construction Safety Orders for percent oxygen, flammable and 

hazardous gases.  As indicated in Section 1.2 of this report, another bore-and-

jack excavation is likely to occur at the intersection of Elm Street and Adam 

Avenue (vicinity of Boring LB-2) , with a centerline elevation at approximately 

1010 feet.  As such, we also recommend that borings be drilled to at least 5 feet 

below the bottom of the proposed bore-and-jack casing invert.  

3.2 Summary of Findings 

Soils along the pipeline alignment will be readily excavated by conventional 

trench excavating backhoes and excavators in good working order using 

conventional cut-and-cover method.  Some cemented Pauba Formation beds 

may be more difficult to excavate. 

 

As part of the means-and-methods of construction, the contractor is responsible 

for all temporary excavations and trenches excavated at this site, and is 

responsible for design and installation of temporary shoring and dewatering  

Soils along this alignment will predominantly be Type C Cal OSHA classified 

soils, as cohesionless and subject to caving.  Temporary shallow excavations 

(less than 5 feet) with vertical slopes are expected to be generally stable in 

Pauba Formation and dense fill.  If raveling sand is encountered during 
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excavation, then the trench should be properly shored, even for excavations less-

than 5 feet, to protect workers, existing adjacent pavements and utilities.  

Excavations of 5 feet or deeper should be shored in any event, in accordance 

with Cal-OSHA requirements before personnel are allowed to enter.  Laying back 

the excavations does not appear to be feasible due to constraints from existing 

improvements/streets.  Special care should be taken for excavations near 

existing improvements to verify that the integrity of existing structures is not 

impacted. 

 

Groundwater will be encountered locally during excavation depending on the 

pipeline location and invert depth and when construction is carried out (dry or 

rainy season).  Discharge of groundwater during excavation should comply with 

all environmental regulations.  It is the responsibility of the contractor to design 

and install the dewatering system based on actual groundwater conditions 

encountered during construction.  Groundwater above pipeline crown should 

be expected in Murrieta Creek. 

3.3 Pre-Excavation Survey and Settlement Monitoring 

Prior to initiating excavation, existing conditions along the alignment should be 

photo documented, including existing pavement conditions, and conditions of any 

structures within 15 feet of the proposed trench.  A thorough Underground 

Service Alert (USA) notification (https://www.digalert.org/home.html ) and 

meeting should be performed to identify sensitive utilities along this proposed 

pipeline alignment.  The contractor shall provide settlement monitoring and 

contingency plans when excavating near existing settlement-sensitive structures 

or underground utilities identified by the District and/or the contractor.  The 

construction contractor will be required to perform settlement monitoring by a 

California licensed Professional Land Surveyor (PLS) during trenching adjacent 

to sensitive utilities and structures.  Where intersecting existing utilities that are 

intolerant to ground movement, extensometers may need to be installed.  City 

streets will need to be reconstructed as required by the Cities of Temecula and 

Murrieta. 

3.4 Earthwork Considerations 

Earthwork associated with the proposed pipelines should be performed in 

accordance with applicable EMWD Specifications, “Standard Specifications for 

https://www.digalert.org/home.html
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Public Works Construction” (Greenbook, latest edition) and the project plans and 

specifications.  

3.4.1. Trench Excavation:  Trench excavation should be performed in accordance 
with the project plans, specifications, and all applicable Cal-OSHA 
requirements.  The contractor should be responsible for providing the 
"competent person" required by OSHA standards.  Contractors should be 
advised that onsite sandy soils could make excavations particularly unsafe 
and hence necessary safety precautions should be taken at all times.  See 
Section 3.5 (below) for additional detail.  Existing fill and cohesionless soils 
conform to OSHA soil Type C. 
 
Alignment fill, alluvium and Pauba Formation should generally be excavatable 
with conventional earthmoving/excavation equipment in good working 
conditions.  Oversized materials (i.e. greater than 6 inches) could be 
generated in the less weathered Pauba formation and alluvial/levee fill 
materials along the Murrieta Creek.  In addition, difficult excavation may be 
encountered at depths greater than 5 feet in the less weathered Pauba 
formation and specialized excavation equipment may be required.   

3.4.2. Saturated Pipe Subgrade:  Prior to pipe installation, the subgrade should be 
firm, uniform, and free of standing water and properly compacted to provide 
uniform seating and support to the entire section of the pipe placed on 
bedding material.  Where groundwater or very moist soils are encountered or 
the subgrade become disturbed due to localized seepage or surface water, 
the contractor should excavate the disturbed or saturated soils to a maximum 
depth of 2 feet and replace with suitable materials to provide a stable bottom.  
Crushed rock (½-inch maximum size) may be used if found necessary to 
stabilize bottom of trench/pit prior to placing bedding materials.  

3.4.3. Backfill Materials:  Prior to backfilling, pipes should be bedded in and 
covered with a uniform, granular material that has a Sand Equivalent (SE) of 
30 or greater, and a gradation meeting requirements of the pipe 
manufacturer.  Most onsite soils are expected to be too silty to be considered 
for bedding material.  A minimum cover of 12 inches of bedding material 
should be provided above the top of the pipe.  As an alternative, crushed rock 
per EMWD Standards (SB-157) can be used as pipe bedding and pipe zone 
backfill.     
 
Native soils are generally considered suitable as backfill materials over the 
pipe bedding zone.  These materials should be placed in thin lifts moisture 
conditioned, as necessary, and mechanically compacted to a minimum of 90 
percent relative compaction per ASTM D 1557 or as required per EMWD 
standard specifications.  Saturated silty/clayey soils will need to be dried back 
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to near optimum moisture content in order to compact and achieve relative 
compaction.  In some areas, it might be cost-effective to remove and replace 
these wet materials with dryer (or near optimum moisture) materials.   

3.5 Temporary Excavations 

During construction, exposed earth material conditions should be regularly 

evaluated to verify that conditions are as anticipated.  The contractor is 

responsible for providing the "competent person" required by OSHA standards to 

evaluate soil conditions.  Close coordination between the competent person and 

geotechnical consultant should be maintained to facilitate construction while 

providing safe excavations.  Existing artificial fill and alluvial soils encountered 

are classified as OSHA soil Type C.  Therefore, unshored temporary 

excavations should be no steeper than 1½:1 (horizontal:vertical), for a height no-

greater-than () 20 feet (California Construction Safety Orders, Appendix B to 

Section 1541.1, Table B-1).  These recommended temporary excavations 

assume a level ground surface for a distance equal to one-and-a-half (x1.5) the 

depth of excavation.  For steeper temporary slopes, deeper excavations, and/or 

where sloping terrain exists within close proximity to excavation (<1.5xdepth), 

appropriate shoring methods or flatter slopes may be required to protect the 

workers in the excavation and adjacent improvements.  Such methods should be 

implemented by the contractor and approved by the geotechnical consultant. 

 

If the sloped open cut excavation is not feasible based on requirements above 

and due to existing pavements, utilities and/or structures, excavations for the 

proposed pipeline should be supported by a temporary shoring system such as 

cross-braced hydraulic shoring, conventional shields, sheet piles, and/or soldier 

piles and wood lagging.  Choice of shoring system should be left to the 

contractor’s judgment since scheduling, economic considerations and/or the 

individual contractor’s construction experience may determine which method is 

more economical and/or appropriate.  The contractor and shoring designer 

should also perform additional geotechnical studies as necessary to refine the 

means-and-methods of shoring construction. 

 

The support of all adjacent existing structures during excavation and construction 

(including pavements) without distress is the contractor's responsibility.  In 

addition, it should be the contractor’s responsibility to undertake a pre-construction 

survey with benchmarks and photographs of the adjacent properties.  Shoring 

systems should be designed by a California licensed civil or structural engineer. 
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3.6 Dewatering During Trench Excavations 

Where encountered in trench excavations, groundwater control, such as 

dewatering, will be required to limit instability of the pipeline and aid in foundation 

construction and soil backfill.  Dewatering or any other suitable method for 

stabilizing excavation bottom may be selected by the contractor based on actual 

groundwater conditions encountered and based on the contractor’s chosen 

means-and-methods of construction.  The selected method by the contractor 

should be able to effectively mitigate bottom-heave for stabilize subgrade soils 

during pipe installation and backfilling.  However, deep groundwater drawdown 

should be avoided, to reduce the potential for damaging adjacent structures (not 

anticipated at creek crossing).   

3.7 Bore-and-Jack  

It is probable that the pipeline will cross underneath the Murrieta Creek by means 

of “bore-and-jack” operation.  This construction method is presumably feasible 

from a geotechnical perspective, within encountered alluvial soils.  However, the 

contractor should (1) review the geotechnical report to confirm that the selected 

excavation technique is feasible, and (2) perform additional studies as deemed 

necessary to evaluate such technique and the effect of groundwater seepage 

and saturated sand.  We expect that pump testing will be required and prudent at 

the Murrieta Creek crossing to estimate amounts of groundwater flow generated 

during construction based on selected pipeline installation method.  Dewatering 

system design and estimated seepage/discharge flows are not within the scope 

of this GBR and are the sole responsibility of the contractor.  Dewatering 

plans/procedures should be prepared by the contractor’s engineer or specialty 

dewatering contractor and reviewed by the District/Engineer.  Dewatering 

plans/procedures should include pumping or dewatering well locations, 

anticipated drawdown and drawdown monitoring, volume of pumping, potential 

for settlement, and groundwater discharge.  Dewatering rates will vary 

significantly based on actual conditions exposed at the site, and size and depth 

of excavation.  For any surface discharge, disposal of groundwater should be 

performed in accordance with California Regional Water Quality Control Board 

(RWQCB) requirements, and will likely require a National Pollutant Discharge 

Elimination System (NPDES) permit, which is expected to be obtained by the 

contractor. 
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As discussed in Section 2.2 of this report and as shown on Figure 4, Murrieta 

Creek Crossing, alluvium at this creek crossing generally consist of silty sand to 

well-graded sand (SM/SW) and sandy to clayey silt (ML) layers at depth greater-

than (>)15 feet, as detected in LB-20 (west side of the creek; a hollow-stem 

boring).  In addition, based on surface observations of creek bed (see Appendix 

A), scattered small size cobbles (3 to 6 inches) and small size boulders (12 to 14 

inches) could be encountered within this alluvium and/or fill.  Based on the field 

and laboratory testing results, general engineering characteristics of these 

alluvial soils are as follows:  

 Encountered alluvium was generally loose/soft to medium-dense/stiff with N-
value ranging from 5 to over (>) 30 blows per foot. 

 Cohesionless alluvium is expected to possess “fast raveling” behavior in tunnel 
excavation in saturated condition and/or below groundwater. 

 Unless groundwater pressures are maintained below the bottom of the bore-
and-jack shafts (if selected as method of excavation), alluvium in and below 
the bottom of the shafts will heave and potentially lead to instability of the shaft 
excavation. 

3.8 Tunnel Classifications 

We understand that pipeline installation crossing underneath the Murrieta Creek 

will have a casing diameter of 54-inches and may require deep shaft excavation.  

We are unaware of any oil and/or natural gas production in this area and there 

are no large deposits of organic soils in this immediate vicinity.  However, there 

are likely Southern California Gas pressurized pipeline located adjacent to this 

alignment.  Therefore, this proposed tunnel alignment should be classified as 

potentially gassy until and unless the presence of local natural gas pipelines in 

this area is ruled out. 
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4 . 0  L I M I T A T I O N S  

Baseline conditions were developed using judgment to interpolate and/or extrapolate 

between exploration locations and laboratory data.  This judgment applied in the 

interpolations and extrapolations reflects the views of the Owner and design consultant 

team in describing baseline conditions.  No amount of exploration, testing, and analysis 

can precisely predict subsurface characteristics and behavior during construction.  

Ground behavior in response to construction often depends on the means-and-methods 

of construction selected by the contractor including equipment, operators, techniques, 

materials and procedures. 

 

This GBR is only valid for the pipeline alignment depicted on Figure 3, with invert 

depths described in Sections 1.1 and 1.2 of this report.  Changes in horizontal or 

vertical alignment will require reevaluation by Leighton Consulting, Inc. 
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F i g u r e  1 -  A t  P i p e l i n e  C r o s s i n g  

 

 

F i g u r e  2 -  A t  P i p e l i n e  C r o s s i n g  
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