
Appendix C

GEOTECHNICAL BASELINE REPORT (GBR) 

Murrieta Road Transmission Pipeline 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
GEOTECHNICAL BASELINE REPORT (GBR) 

MURRIETA ROAD TRANSMISSION PIPELINE  
EASTERN MUNICIPAL WATER DISTRICT  

MENIFEE, CALIFORNIA 
 
 
 
 

Prepared for 
 

GANNETT FLEMING, INC. 
570 Rancheros Drive, #200 

San Marcos, California 92069 
 
 
 

Project No. 12374.001 
 

February 14, 2020 
Revised August 28, 2020 



February 14, 2020 
Revised August 28, 2020 

Project No. 12374.001 
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San Marcos, California 92069 

Attention: Ms. Nita Kazi, PE, Senior Project Manager 

Subject: Geotechnical Baseline Report 
Murrieta Road Transmission Pipeline  
Eastern Municipal Water District (EMWD) 
Menifee, California 

In accordance with your authorization, Leighton Consulting, Inc. is pleased to present this 
Geotechnical Baseline Report (GBR) for the subject project.  The primary purpose of the 
GBR is to establish a contractual statement/baseline of anticipated 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.  Contractors shall perform their own exploration, as they deem 
necessary to characterize this alignment for their intended means and methods of 
construction.  We also recommend that this GBR be read and reviewed in conjunction 
with our Geotechnical Exploration report performed for this project (Leighton, 2020). 

The opportunity to be of service is sincerely appreciated.  If you should have any 
questions, please do not hesitate to call our Temecula office. 

Respectfully submitted, 
LEIGHTON CONSULTING, INC. 

Simon I. Saiid, GE 2641 
Principal Engineer 

Robert F. Riha, CEG 1921 
Senior Principal Geologist 

Distribution:  (1) addressee (PDF copy via email) 
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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 transmission pipeline is generally located within the Rights-Of-
Way’s (ROW) of Murrieta Road as depicted on Figure 1, Site Location Map.  The 
surrounding areas along the proposed pipeline generally consist of residential 
homes and commercial developments.  The pipeline begins at EMWD Desalter II 
site and runs southerly within Murrieta Road ROW to a connection point located at 
the intersection with La Piedra Road in the City of Menifee, California (see Figure 
1).  Site topography is generally sloping to the north in the southern portion of the 
alignment and relatively flat north of Newport Road.  Murrieta Road is fully 
developed along most of the alignment (2 lanes in each direction) and narrows to 
one lane in each direction while crossing Salt Creek (Arizona Crossing) and 
between San Quintin Avenue and La Piedra Road.  Overhead power lines are 
located along most of the west side of Murrieta Road at this location.  

1.2 Project Description 
Based on information provided, we understand that EMWD is expanding its 
Desalination Program, which provides for added local potable water supply to meet 
increasing demands in the District’s service area.  Due to this expansion, EMWD 
is planning on constructing approximately 6,800 lineal feet (LF) of 36-inch diameter 
transmission pipeline and related appurtenances along Murrieta Road between the 
Perris II Desalter and La Piedra Road.  This upgrade will allow more conveyance 
from the Desalters to the surrounding service area within the Perris Valley South 
Pressure Zone.   
 
The new transmission pipeline will cross beneath Salt Creek along Murrieta Road. 
To avoid impacts to the creek and the existing box culvert, the pipeline is proposed 
to be installed using a trenchless method (see Figure 2).  At this location, the 
pipeline is 42-inch inside diameter (ID) and the creek bed is approximately 450-
foot wide. 

1.3 Limitations 
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 
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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 project described above.  Changes in horizontal or 
vertical alignment or project location shall require reevaluation of this GBR by 
Leighton Consulting, Inc. 

1.4 Purpose and Scope of the GBR 
The primary purpose of this GBR is to set anticipated geotechnical baseline 
conditions to be encountered during construction of the proposed pipeline, as a 
common basis for bidding.  This GBR presents an interpretation of geotechnical 
data collected during the project geotechnical exploration (Leighton, 2020), 
including estimation/distribution of different materials to be encountered and 
anticipated 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 (DSC).   
 
For work affected by subsurface conditions, bids shall be based on baseline 
conditions presented in this GBR and the project plans/contract documents.  Risks 
associated with conditions consistent with, or less adverse than, the 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 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. 
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 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.  These general criteria shall be consistent with and negotiated in 
accordance with the project General Conditions.   

1.5 Hierarchy of Documents 
This GBR was prepared based primarily on the data collected during the 
subsurface exploration for this project (Leighton, 2019).  This data provides details 
of the geotechnical exploration, drilling methods, laboratory testing procedures and 
test results.  Baseline conditions presented in this GBR shall take precedence over 
the geotechnical conditions presented in the referenced report.  

1.6 Materials Sources and Reviewed Reports 
In addition to the referenced subsurface exploration report (Leighton, 2020), 
Leighton also reviewed published geologic maps and in-house data relevant to this 
area (see References).  



Geotechnical Baseline Report  Revised August 28, 2020 
Murrieta Road Transmission Pipeline  Project No. 12374.001 

 
 

 
 
 

-4- 

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, 2020). 

2.1 Subsurface Conditions/Geologic Units - Open Trench 
Based on the results of the geotechnical exploration report (Leighton, 2020), the 
proposed pipeline alignment is underlain by artificial fill in the upper 1.5 feet to 10 
feet (and upper 15 feet in LB-9).  The artificial fill generally consists of silty- to 
clayey sand and appears to be associated with existing street subgrade 
improvement and pavement construction including aggregate base (AB) and 
asphalt concrete (AC).  The younger alluvium consists of sandy silt to sandy clay 
soils (ML/CL) as encountered in Borings LB-8 and LB-10 within the Salt Creek 
channel.  Older alluvial deposits underlie the artificial fill and/or the younger 
alluvium (~north of Lazy Creek Road) and consist of alternating layers of dense 
clayey sand and silty sand, poorly- to well-graded sand, and sandy silt.  Granitic 
bedrock was encountered in all of the borings south of Lazy Creek Road (LB-1 thru 
LB-6).  Based on available subsurface exploration data (Appendix A), baseline 
estimates for two soils/geologic units/materials along this alignment (excluding Salt 
Creek crossing) are tabulated below.  Material 1 represents overburden soils 
(artificial fill, young, and older alluvium) that are expected to possess similar 
behavior from the trench excavation perspective and Material 2 is the underlying 
granitic rock, which is subdivided into two sub-units based on measured p-wave 
velocities in upper 10 feet BGS.     

Table 1.  Baselines (Upper 10 feet): Open Trench 
Material / Unit Baseline Limits  Basis / Reference 

Overburden Soil: 
Artificial Fill/ Young 
& Older Alluvium  

45 to 75% Borings Logs: All  

   

Granitic Rock 25 to 55% Borings: LB-1 to LB-6 
<4,000 ft/sec 25 to 40% Seismic Refraction Lines 

>4,000 ft/sec 15 to 30% Seismic Refraction Lines 

 
Pipeline trenching in the overburden soils is achievable with conventional heavy 
duty earthmoving/excavation equipment in good working conditions (Cat 235 
trackhoe).  However, the degree of trenching difficulty shall be evaluated by the 
contractor based on means-and-methods or capabilities of contractor’s excavation 
equipment in view the soils descriptions and densities shown on the boring logs.   
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Excavation/rippability characteristics of underlying granitic rock is evaluated by 
seismic refraction lines at seven locations (Leighton, 2020).  Weathered rock with 
less than 4,000 ft/sec is classified as moderate if excavated by Caterpillar D-9 
dozer with a single shank (see Table 2 below).  This classification is based on 
published information from the Caterpillar Performance Handbook (Caterpillar, 
2011).  Although no similar correlations are published for typical trench excavation 
equipment, a cut-off velocity of ±3,800 ft/sec may be used as a basis for non-
rippable trenching using Cat 235 trackhoe (hydraulic excavator with rock bucket). 

Table 2.  Rippability Classification 
Seismic P-wave Velocity Rippability 

0 to 2,000 feet/second Easy 
2,000 to 4,000 feet/second Moderate 
4,000 to 5,500 feet/second Difficult, Possible Blasting 
5,500 to 7,000 feet/second Very Difficult, Probable Blasting 

Greater than 7,000 feet/second Blasting Generally Required 

 
Localized high velocities (>4000 feet/second) exist within the upper 10 to 15 feet, 
which indicate the presence of less weathered bedrock, and buried 
corestones/remnant boulders.  Accordingly, contractors shall make their own 
evaluation of rock rippability/excavation prior to submitting their bids based on the 
seismic P-wave velocities including in the geotechnical report (Leighton, 2020) and 
the equipment to be used.     

2.2 Subsurface Conditions/Baselines: Trenchless Excavation/Salt Creek 
The subsurface soil units along the proposed pipeline alignment crossing Salt 
Creek channel consist of artificial fill in the upper 10 to 15 feet, younger alluvial 
soils, and older alluvial deposits to the depth explored.  Baseline contacts/depths 
for these various units at shafts locations are shown in Figure 2.  Baselines for 
these units for the pipeline segment/trenchless excavation are tabulated below:   

Table 3.  Baselines for Soil Units at Salt Creek Crossing: Trenchless Excavation 

Materials Baseline Limits Basis / References 

Young Alluvium  0 to 10% Boring Logs: LB-8 & LB-10 
Older Alluvium  90 to 100% Boring Logs: LB-8, LB-9 & LB-10 
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The older alluvium consisted of silty/clayey (SC/SM) sand and poorly- to well-
graded sand (SP/SW) with varying amounts of gravel.  The geotechnical borings 
were drilled with 8-inch-diameter hollow-stem augers, which would not typically 
detect large cobbles and boulders at depth unless existed at the tip of auger.  In 
such case, the auger will typically stop from advancing further or experience very 
difficult drilling condition.  However, the field geologist noted “possible small size 
cobbles” at depth of 35 feet in LB-10 due to difficult excavation or higher resistance 
to the advancing 8-inch auger.  No actual cobbles were visually noted in any of the 
auger soils cuttings at ground surface.  Based on this observation, scattered 
cobbles (<12-inch in maximum diameter) may exist within the older alluvium.  
 
The engineering characteristics of the older alluvial deposits within the anticipated 
zone of the pipeline at depth of 25 to 30 feet (or between ~Elev. 1383 and 1378 
msl) are as follows:   

 Dense/stiff with N-value ranging from 30 to over (>) 50 blows per foot. 
 Per “Tunnelman’s Ground Classification”, these soils are expected to possess 

“fast raveling” and “flowing” behavior during excavation in saturated condition.   

These classifications are further described in table below according to the 
Tunnelman’s Ground Classification (ASCE, 2007): 

Table 4.  Tunnelman’s Ground Classification  

Classification Behavior Typical Soil Types 

Raveling 
Slow or Fast 

Chunks or flakes of material begin to drop 
out of the arch or walls sometime after the 
ground has been exposed, due to 
loosening or to over-stress and "brittle" 
fracture (ground separates or breaks along 
distinct surfaces, opposed to squeezing 
ground). In fast raveling ground, the 
process starts within a few minutes, 
otherwise the ground is slow raveling. 

Residual soils or sand with 
small amounts of binder may 
be fast raveling below the 
water table, slow raveling 
above. Stiff fissured clays 
may be slow or fast raveling 
depending upon degree of 
overstress. 

Flowing 

A mixture of soil and water flows into the 
tunnel like a viscous fluid. The material can 
enter the tunnel from the invert as well as 
from the face, crown, and walls, and can 
flow for great distances, completely filling 
the tunnel in some cases. 

Below the water table in silt, 
sand, or gravel without 
enough clay content to give 
significant cohesion and 
plasticity. May also occur in 
highly sensitive clay when 
such material is disturbed. 
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2.3 Existing Pavement Thickness 
Existing pavement thickness is expected to vary depending on location.  Where 
borings penetrated existing asphalt, the measured thickness of asphaltic concrete 
and aggregate base layers are listed in Table 4 below (Leighton, 2020): 

Table 5.  Existing Pavement Thickness 

Boring 
# Location  

Approx. AC 
Thickness 
(Inches)  

Approx. Aggregate 
Base Thickness 

(Inches) 
LB-4 Murrieta Road at 

Newport Road 6.5 9.0/Geotextile 

LB-5 Murrieta Road 6.0 14.0 

LB-6 Murrieta Road 6.0 15.0 

LB-7 Murrieta Road 6.0 13.0 

LB-9 Murrieta Road north 
of Salt Creek Channel 5.5 None 

LB-10 Murrieta Road middle 
of Salt Creek Channel 7.0 None 

 

2.4 Surface and Groundwater 

Surface water was not observed at the time of the field exploration along the 
proposed alignment (Leighton, 2020).  Groundwater was encountered in 4 of the 
borings at varying depths as summarized in table below.   

Table 6.  Approximate Depths to Groundwater 

Boring # 
Groundwater Levels 

Comments / Remarks ~ Depth 
BGS (feet) 

~ Elevation* 
(MSL) 

LB-4 13.17 1410.83 During drilling on 8/8/19 

LB-8 / Peiz 
Assumed GS 
El.~1,410 msl 

22.67  
23.25 
19.95 
19.80 

1387.33 
1386.75 
1390.05 
1390.20 

Drilling LB-8 on 8/8/19 
Piezometer on 8/19/19 

Piezometer on 1/13/2020 
Piezometer on 2/7/2020 

LB-9 22.0 1387.00 During drilling on 8/8/19 
LB-10 21.25 1385.75 During drilling on 10/7/19 

 *Elevations per provided 50% plans (see also Figure 2) 

 
Groundwater conditions will fluctuate seasonally and can also be directly-impacted 
by other factors not observed at the time of the field exploration.  For baseline 
purposes, highest groundwater level shall be set 5 foot higher than the elevations 
listed above or shown on Figure 2. 
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2.5 Tunnel Classification 
The boreholes at the proposed shaft locations (LB-8 and LB-9) were “sniffed” with 
a standard 4-gas meter device to detect hazardous gasses that may emanate from 
the boreholes or samples (Leighton, 2020).  Based on the results of this testing, 
no flammable gas or petroleum vapors (i.e. concentration >5 percent of the lower 
explosive limit, LEL) were detected.  Although the updated Cal/OSHA tunnel 
classification are not yet published, the soils at the proposed shaft locations (LB-8 
and LB-9) are anticipated to be non-gassy.  However, natural gas concentrations 
shall be carefully monitored within excavated pits and bored tunnel during 
construction.  
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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 General 
As indicated before, the proposed pipeline will cross beneath Salt Creek along 
Murrieta Road.  To avoid impacts to the creek and the existing culvert, the pipeline 
is proposed to be installed using a trenchless method.  Based on our review of 
review of a “Technical Note” for trenchless excavation (Mott Macdonald, 2019), 
various methods for this creek crossing were evaluated.  However, we understand 
that a 450-foot-long micro-tunnel section at depth of 20 to 25 feet BGS is being 
considered, with jacking shaft located just north of the creek bed and receiving 
shaft located just south of the culvert. 
 
Micro-tunneling at depth of 20 to 25 feet will likely encounter groundwater during 
excavation.  In addition, scattered cobbles (<12-inch in maximum diameter) may 
also exist within the older alluvium at greater depths. 

3.2 Earthwork Considerations 
Earthwork associated with the proposed pipeline shall be performed in accordance 
with applicable EMWD Specifications, “Standard Specifications for Public Works 
Construction” (Greenbook, latest edition) and the project plans and specifications.   

3.3 Temporary Excavations 
During construction, exposed earth material conditions shall 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 shall 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 shall 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).  
Encountered granitic rock is classified as OSHA soil Type B.  Therefore, unshored 
temporary cut slopes shall be no steeper than 1:1, for a height no-greater-than (≤) 
20 feet.  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 
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flatter slopes may be required to protect the workers in the excavation and adjacent 
improvements.  Such methods shall be implemented by the contractor and approved 
by the geotechnical consultant. 

3.4 Dewatering During Open Trench Excavation  

If encountered during trench excavation, groundwater control, such as dewatering, 
will be required to limit instability of the pipeline trench 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 shall be able to effectively 
mitigate for bottom heave or stabilize subgrade soils during construction/backfilling.  
However, deep groundwater drawdown shall be avoided, to reduce the potential for 
damaging adjacent structures, if applicable.  Dewatering flow/volume will vary 
significantly based on the specific geologic conditions described in our report and 
actual depth and geometry of excavated trench or pit.  Contractors shall be 
responsible for estimating dewatering quantities and verify subsurface conditions 
prior to construction.  

3.1 Dewatering During Trenchless Excavation/Shafts 

Groundwater control measures for shaft construction and the trenchless excavation 
portion of the pipeline will depend on selected methods (for example, dewatering is 
not allowed for micro-tunneling and water-tight shoring system may be required for 
shafts).  If dewatering is not allowed, then suitable methods for stabilizing excavation 
shall be implemented by the contractor based on actual groundwater conditions 
encountered.  If dewatering is required, then the selected method by the contractor 
shall be able to effectively stabilize shaft sides and subgrade soils during construction 
and backfilling.   
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