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I. Summary 

1. Introduction 
Western Municipal Water District (WMWD) is proceeding with the planning of the Proposed 
Riverside-Corona Feeder (RCF) Project for the purpose of conveying potable water from the San 
Bernardino Basin Area (the Basin) to serve the needs of WMWD and other water purveyors 
within its service area.  This Draft Program Environmental Impact Report (Program EIR) has 
been prepared to facilitate informed public participation and decision-making by creating a 
written record that discloses potential significant environmental effects that may be associated 
with the adoption and implementation of the proposed project.  As shown in Figure I-1a, the 
RCF Project will extend across six jurisdictions, including unincorporated portions of Riverside 
County and the Cities of San Bernardino, Colton, Grand Terrace, Riverside and Corona.  

The proposed RCF project will make WMWD less dependent on the direct delivery of water 
from The Metropolitan Water District of Southern California (MWD) The proposed 
infrastructure will allow WMWD to purchase State Water Project water from Metropolitan 
Water District when it is available and recharge it in the Basin.  The proposed project also allows 
WMWD to extract water from the Basin when it is needed.  If appropriate agreements can be 
reached, additional native water may at times, also be available.  The facilities, for example, may 
be used to convey native water pursuant to rights held by the City of Riverside and the Elsinore 
Valley Municipal Water District.   

The RCF Project will include approximately 30 miles of major feeder pipeline capable of 
delivering up to 40,000 acre feet per year of ground water at 100 cubic feet per second (cfs) from 
the San Bernardino Basin Area to WMWD’s customers and to water purveyors in the WMWD 
boundaries (Figure I-1b).  Other project elements will include several turnouts along the major 
feeder, a 2,500 horsepower (hp) pump station and 20 new or existing wells. 

Proposed RCF Project pipelines may be shared with other public agencies within the San 
Bernardino Basin Area.  The San Bernardino Valley Municipal Water District (SBVMWD) 
currently has under construction its proposed Baseline Feeder South Extension Pipeline.  
SBVMWD will participate in the Riverside Corona Feeder from the SBVMWD Baseline Feeder 
South Extension Pipeline to Barton Road (Reach A).  At this point, SBVMWD will eventually 
transport approximately 30 cfs to its proposed South End Feeder in Reche Canyon Road.  
WMWD and SBVMWD have plans to connect RCF Project wells to SBVMWD’s proposed 
Baseline Feeder South Extension Pipeline (Figure I-1b).  Water would then be distributed from 
the SBVMWD Baseline Feeder South Extension Pipeline into the RCF Project near the 
intersection of Warm Creek Bypass maintenance road and the City of Riverside’s Rice-Thorne 
Pipeline in the City of San Bernardino.  Capacity will be made available on an interim basis to 
the City of Riverside for its use while the City replaces its Waterman Avenue pipeline.  WMWD 
also intends to aquire capacity in the City of Riverside’s Waterman Avenue pipeline.  Water 
from this line would enter the RCF near the intersection of Orange Show Road and Waterman 
Avenue.  A 2,500 hp pump station will be necessary at this location to raise City of Riverside 
water to the RCF hydraulic gradient level (HGL) of 1250-feet (Figure I-1b).  The exact quantities 
of water to be distributed from the SBVMWD and City of Riverside lines (up to 100 cfs 
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combined total) will be determined based on engineering feasibility and water availability at the 
time of project implementation. 

  

From its connection with the Baseline Feeder South Extension Pipeline the proposed pipeline 
will extend south across the Santa Ana River and then south and southwesterly through portions 
of the cities of Colton, Grand Terrace, Riverside and Corona and unincorporated  

Riverside County (Figure I-1b).  The proposed southerly terminus would be near the intersection 
of Ontario Avenue and Compton Avenue in the City of Corona. 







Riverside-Corona Feeder Program EIR                                Section I – Summary 
 

 

 
00-303e/DEIR/Sec I.Summary.doc  I-1-5 
 

WEBB  A L B E R T   A. A S S O C I A T E S 

 

Purpose and Need 

The goal and purpose of the project is to improve the reliability of WMWD’s water supply, to its 
own retail customers and to its wholesale purveyors; to reduce possible water shortages during 
dry years, and to reduce dependence upon the direct delivery of imported water during dry year 
conditions, and thereby to contribute to the Upper Santa Ana Watershed (http://www.sawpa.org) 
effort to become drought proof and self sufficient. 

Areas of Controversy and Issues to be Resolved 

An Initial Study was prepared by WMWD to assess the project’s potential to result in significant 
environmental impacts.  The Initial Study was circulated to 183 responsible agencies and 
interested parties and nine local public libraries.  A notice advising of the availability of the 
Initial Study and Notice or Preparation (NOP) of the Program EIR was posted at both the County 
of Riverside and the County of San Bernardino from March 28, 2003 until April 28, 2003.  The 
NOP posted at the California State Clearinghouse on March 27, 2003.  Copies of the Initial 
Study and the Initial Study/NOP distribution list are presented in Appendix A.  The following is 
a summary of the responses received to the NOP.  
 
1 4/22/03 Brunick, Battersby, McElhaney & Beckett 
This letter was written on behalf of East Valley Water District (EVWD).  EVWD expressed 
concern that the proposed project could result in serious water supply and water quality problems 
for agencies that rely upon such groundwater for in-basin (San Bernardino Basin) municipal use 
and is inconsistent with provisions and restrictions contained in the Judgment entered in Western 
Municipal Water District et al. v. East San Bernardino County Water District, et al., Riverside 
Superior Court Case No. 78426.  These issues will be addressed in the Groundwater Levels and 
Groundwater Quality Sections of this Program EIR.   
 
2 4/9/03 California Indian Legal Services 
This letter was written on behalf of the Pechanga Band of Luiseno Indians.  The Pechanga Band 
is concerned with the proposed and subsequent development of the project area and its impact on 
Luiseno cultural resources.  The letter also includes requested mitigation measures and 
conditions of approval for the proposed project.  A cultural resource survey was completed by 
McKenna et al. (April, 2003).  This letter was forwarded to McKenna et al. and the Pechanga 
Band of Luiseno Indians requests and concerns are addressed in the Cultural Resource Section of 
this Program EIR.  WMWD was advised by McKenna et al. not to incorporate the mitigation 
measures and conditions of approval requested by the Pechanga Band of Luiseno Indians.  Other 
mitigation measures for cultural resources were incorporated into this Program EIR that were 
deemed appropriate by WMWD. 
 
3 4/21/03 California, State of, Department of Fish and Game (CDFG) 
This letter outlines the expectations of the CDFG, including the need for a complete biological 
assessment, focused surveys and mitigation measures.  This letter also emphasizes the need to 
address cumulative impacts, off-site impacts and impacts to sensitive species.  These issues will 
be addressed in the Biological Resource Section of this Program EIR. 
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4 4/16/03 California, State of, Department of Toxic Substances Control 

(DTSC) 
DTSC requested that: the project alignment is reviewed for potentially contaminated sites, the 
applicable databases are investigated, and that the appropriate remediation, if any is necessary is 
conducted in compliance with State Laws.  The above issues will be addressed in the Hazards 
Section of this Program EIR. 
 
5 4/9/03 California, State of, Department of Transportation 

(CALTRANS) 
This letter states that Caltrans does not foresee any adverse affects to State Transportation 
facilities and notes that any work done in the State right-of-way should be consistent with 
applicable design criteria per State Highway Design and Traffic Manuals. 
 
6 4/16/03 Corona, City of, Planning Department 
City of Corona planning staff members requested that WMWD include graphics depicting 
existing land uses in this Program EIR as well as some analysis regarding temporary traffic 
circulation impacts due to construction.  City staff members also noted that methane is being 
recovered at the City of Corona landfill and that Caltrans permits may be required.  These issues 
will be discussed in the Environmental Setting, Traffic, and Hazards sections of this Program 
EIR. 
 
7 4/14/03 Elsinore Valley Municipal Water District (EVMWD) 
EVMWD would like to see potential groundwater impacts to the San Bernardino Basin 
addressed in this Program EIR.  This issue will be addressed in the Groundwater Levels and 
Groundwater Quality Sections of this Program EIR. 
 
8 4/22/03 Metropolitan Water District of Southern California (MWD) 
MWD requested that the institutional arrangements for water delivery be summarized in the 
project description of this Program EIR.  MWD also noted that the proposed project will cross 
the Metropolitan Upper Feeder pipeline within the City of Riverside and the California 
Department of Water Resources Santa Ana Valley pipeline.  MWD recommended that potential 
conflicts related to the maintenance of existing easements and potential conflicts between 
operations and construction activities be addressed in the Program EIR.  A copy of MWD’s 
Design Guidelines was included in the letter.  MWD also suggested that this Program EIR 
Hydrology/Water Quality section include a discussion of the adjudication of the San Bernardino 
Basin.  The above issues will be addressed in the Summary, Project Description, Hazard Sections 
of this Program EIR. 
 
9 4/23/03 Orange, County of, Planning and Development Services 

Department 
The County of Orange stated that they have no comments at this time, but would appreciate 
being informed of any further developments. 
 
10 4/22/03 Riverside Highland Water Company (RHWC) 
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RHWC sent a package with three alternative alignments through the Grand Terrace area that 
were designed to reduce potential design problems.  These alternatives will be discussed in the 
Alternatives Considered But Not Carried Out Further for Analysis of this Program EIR. 
 
11 4/1/03 Riverside Transit Agency (RTA) 
RTA pointed out that the Initial Study did not identify potential impacts to public transportation.  
The RTA letter stated that construction of the proposed project could interfere with service, alter 
normal bus routes or cut off access to bus stops.  A more detailed analysis of these impacts and 
appropriate mitigation measures will be included in the Transportation Section of this Program 
EIR. 
 
12 5/4/03 Riverside, City of, Planning Department 
The City of Riverside Planning Department expressed concern that project construction may 
have significant impacts related to aesthetics and the project’s potential to result in the removal 
of existing landscaping and mature trees.  The City was also concerned that the project may 
result in significant cultural resource impacts related to the Gage Canal.  These issues will be 
addressed in the Aesthetics and Cultural Resource Sections of this Program EIR. 
 
13 3/14/03 Riverside, City of, Public Utilities 
The City of Riverside Public Utilities Department expects to be directly and intimately involved 
in the location and operation of any proposed wells.  They would also like to see an operational 
plan prior to the initiation of construction activity.  Project operations will be discussed in the 
Summary and Project Description sections of this Program EIR. 
 
15 5/14/03 Riverside, City of, Public Works Department 
The City of Riverside Department of Public Works states that the Program EIR should address 
the proposed project’s potential conflicts with existing utilities.  This issue will be addressed on a 
programmatic level in the Hazards Section of this Program EIR. 
 
16 4/2/03 Riverside, County of, Department of Environmental Health 

(DEH) 
DEH provided standard setbacks for the proposed project to adhere to and expressed some 
concerns regarding the pipeline’s proximity to the Corona Landfill.  Encroachment permits that 
will be required prior to project construction will assure that the proposed project adheres to all 
applicable setbacks.  Potential land use conflicts and hazards associated with the landfill will be 
addressed in the Hazards Section of this Program EIR. 
 
16 4/17/03 Riverside, County of, Planning Department 
The Riverside County Planning Department acknowledged receipt of the NOP and requested a 
copy of this Program EIR when it is made available. 
 
17 4/17/03 San Bernardino Valley Water Conservation District (SBVWCD) 
SBVWCD requested that the following issues be identified, clarified and that the potential 
impacts with them be addressed in the Program EIR: 

• Where will the water to be exported come from? 
• How will exports occur? 
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• Identify the proposed export schedule. 
• Identify the specific number, location and capacity of wells that would be used for export. 
• Identify the total quantity of water to be exported on a seasonal and annual basis. 
• Present the operational parameters or restrictions on exports from individual wells or  

from the Basin as a whole.  
• How exports are to be accounted for. 
• Identify the potential environmental impacts associated with export. 
• Discuss groundwater rights. 
 
Items that can be handled at a programmatic level will be discussed in the Project Summary, 
Project Description and Groundwater Level and Quality Sections of this Program EIR.   
 

18 4/25/03 San Bernardino, City of, Municipal Water Department 
(SBMWD) 

The SBMWD letter encourages WMWD to fully address the hydrologic consequences of its 
proposal to drill up to twenty (20) new or existing wells and address potential impacts to the 
Newmark pollution plume.  SBMWD would like WMWD to justify their legal rights for 
additional supply.  Potential impacts to their geothermal water wells were also a concern of 
SBMWD. 
 
To the extent possible at the programmatic level, these issues will be addressed in the 
Groundwater Levels and Quality sections of this Program EIR. 
 
19 4/21/03 San Bernardino, County, Department of Public Works 
The Flood Control letter reminds WMWD that Flood Control Encroachment Permits will be 
required and that the latest FEMA flood-proofing regulations should be incorporated into the 
project design.   
 
20 4/2/03 San Jacinto, City of, Development Services Department 
The Letter from the City of San Jacinto confirmed receipt of the NOP. 
 

Public Scoping Meeting 

In accordance to Section 15083 of the CEQA Guidelines, a public scoping meeting was held on 
Wednesday, April 9, 2003 from 4:00-6:00 p.m. at the WMWD Administrative Offices.  Two 
responsible agencies, Riverside Transit Agency (RTA) and Elsinore Valley Municipal Water 
District (EVMWD) raised concerns in relation to impacts on public transportation and 
groundwater. 
 
 

Summary of Significant Environmental Effects and Proposed  Mitigation Measures 

 



Riverside-Corona Feeder Program EIR                                Section I – Summary 
 

 

 
00-303e/DEIR/Sec I.Summary.doc  I-1-9 
 

WEBB  A L B E R T   A. A S S O C I A T E S 

The Initial Study that was prepared for the Riverside Corona Feeder Project (Appendix A) 
concluded that the proposed project may result in potentially significant impacts to the following 
resources: Air Quality, Biological Resources, Cultural Resources, Hazards and Hazardous 
Materials, Groundwater Supply and Water Quality.  Potential impacts to traffic, public 
transportation, and aesthetics were also identified through the NOP process.  The proposed 
project is also expected to result in significant cumulative impacts related to Air Quality.  These 
issues are discussed further in this Program EIR. 
 
 
 
Existing wells that may be utilized by the proposed project and Reaches C, D, F and G will be 
cleared for construction after certification of this Program EIR and implementation of the 
applicable mitigation measures in the adopted Mitigation Monitoring Program.  Further studies 
related to biological resources (See Table I-1C) will be required, and any applicable permits 
must  secured prior to construction of Reaches A, B, E and H.Table I-1-A provides a brief 
summary of potentially significant environmental effects, proposed mitigation measures and 
recommended future studies. 
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Table I-1-A 
Significant Effects, Mitigation and Recommended Studies 

Western Municipal Water District Riverside-Corona Feeder Project 
AESTHETICS 

Reach Significant Environmental Effect Proposed Mitigation Future Studies 
Reach D 

 
 
 
 
 
 
 
 

Reach A 

Loss of the historic landscape along Victoria 
Avenue, between Arlington Avenue and Lincoln 
Avenue (approximately 900 linear feet) and 
sensitive Vernacular Landscapes (i.e. palm trees, 
orange trees and windrows) adjacent to the 
proposed pipeline alternative alignments along the 
California Citrus State Historic Park and other 
streets within the City of Riverside Greenbelt area 
would be considered significant both aesthetically 
and historically. 
 
Loss of mature riparian vegetation within the Santa 
Ana River would be considered a temporary 
potentially significant adverse effect both 
aesthetically and biologically. 

MM Aes 1: Plants and trees removed or damaged by 
the proposed project shall be replaced pursuant to the 
standards and requirements of each jurisdiction 
within which the loss or damage occurs. 

MM Aes 2: The location of all existing trees, palms 
and other landscaping shall be noted on the 
construction drawings that will be prepared for this 
project to facilitate review and proper permitting by 
the affected jurisdiction. 

MM Aes 3: If construction activities that require 
digging are located closer than eight feet from a 
mature palm, a certified arborist shall evaluate the 
specific palm(s) to determine if the palm can remain 
in place, be relocated successfully or if project 
redesign may be warranted.  If the palm must be 
removed, replacement shall be pursuant to the 
requirements of the jurisdiction within which the 
palm(s) is/are located. 

MM Aes 4: If construction activities that require 
digging are located closer than thirty feet from the 
drip line of a mature tree, a certified arborist shall 
evaluate the specific tree(s).   The arborist will 
recommend the course of action most likely to 
preserve the tree including but not limited to 
trimming to help with stability, no action and the tree 
remains in place as is, project redesign, or the means 
to achieve a successful relocation.  If the tree must be 
removed, replacement shall be pursuant to the 
requirements of the jurisdiction within which the 
tree(s) is/are located. 
 

None 
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Table I-1-A 
Significant Effects, Mitigation and Recommended Studies 

Western Municipal Water District Riverside-Corona Feeder Project 
AIR QUALITY 

Reach Significant Environmental Effect Proposed Mitigation Future Studies 
Reaches A and C The project-specific evaluation of emissions 

shows that emissions of NOx and ROC are 
above the recommended SCAQMD thresholds 
during construction of the proposed project 
regardless of the construction method utilized to 
place the pipe under the Santa Ana River.  Since 
NOx remains above SCAQMD significance 
thresholds even with mitigation measures 
incorporated, the project will result in 
cumulatively considerable impacts to air quality.  
The project will require adoption of a statement 
of overriding considerations prior to project 
approval. 
 

MM Air 1 Prior to construction of the proposed 
improvements, the project proponent will provide a 
traffic control plan that will describe in detail safe 
detours around the project construction sites and 
provide temporary traffic control (i.e. flag person) 
during earthen material transport and other 
construction related truck hauling activities (10% 
reduction).   
 
MM Air 2 During construction of the proposed 
improvements one of the following options must be 
used to supply the power needs for boring operations: 
1) use natural gas fueled generator sets; 2) use low 
emission, duel fueled generator sets; or 3) prior to 
construction of the proposed improvements, 
arrangements will be made with Southern California 
Edison to provide temporary construction power at 
the boring sites (67% reduction).   
 
MM Air 3 During construction of the proposed 
improvements, all mobile and stationary construction 
equipment will be properly maintained at an offsite 
location including proper tuning and timing of 
engines (5% reduction).  Equipment maintenance 
records and equipment design specification data 
sheets shall be kept on-site for the complete duration 
of construction. 
 
MM Air 4 During construction of the proposed 
improvements, all contractors will be advised not to 
idle trucks on site for more than ten minutes (4% 
reduction). 

None 
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Table I-1-A 
Significant Effects, Mitigation and Recommended Studies 

Western Municipal Water District Riverside-Corona Feeder Project 
BIOLOGY 

Reach Significant Environmental Effect Proposed Mitigation Future Studies 
Reaches  A, B, E 

and H 
The arroyo southwestern toad has a low potential 
to occur in Reach B and a high potential of 
occurrence in Reach A along the proposed project 
alignment.  The proposed project may have direct 
significant impacts on this species including physical 
damage to mature individuals and interference with 
breeding activities during the breeding season (mid-
March through July 1) with either construction 
method. Indirect impacts could include adverse 
effects to the health of the hosting riparian habitat 
caused by the extraction of water prior to boring 
activities.  Trenching activities across the river 
channel in Reach A, if required, could also result in 
direct adverse impacts including interference with 
foraging activities, or indirect adverse impacts, 
including habitat disturbance or the displacement of 
animals from the area. 

 

Least Bell’s Vireo has a low to high probability of 
occurrence at several locations along the proposed 
project alignment.  The proposed project may have 
indirect significant impacts on this species from 
extraction of water during micro-tunneling activities 
which may adversely affect the health of the hosting 
riparian habitat (Southern Willow Scrub and Mule-
Fat Scrub). If micro-tunneling techniques become 
infeasible and open trench construction methods are 
utilized, removal of some hosting riparian habitat 
would result. The proposed project may have direct 
significant impacts on the species during its breeding 
season through construction noise from equipment 

MM Bio 1: In Reach A, the dewatering activities 
should take place during the period from October 1 
through the end of February.  This is within the 
season when the dominant plant species of these 
riparian communities are dormant.  Dewatering 
outside of this period would subject these 
communities to stress, desiccation, and potential 
defoliation.  In addition, adherence to this suggested 
schedule avoids the generally accepted breeding 
chronology for nesting by the least Bell’s vireo and 
southwestern willow flycatcher in southern 
California (Service 1998, Sogge et al. 1997), 
obviating the need for focused surveys that may be 
required, due to the project’s potential to have 
significant noise impacts to these two listed 
migratory species.  This suggested schedule also 
avoids the breeding season of the federally listed 
arroyo toad, generally regarded as mid-March 
through July 1 (Service 1999), thereby avoiding 
potential impacts to this species as well.  Impacts to 
the arroyo toad during the breeding season would be 
direct, including physical damage to mature 
individuals and interference with breeding activities.  
Should it not be feasible to adhere to this schedule, 
additional mitigation measures are required, as 
specified below.   

MMBio 2: Should the construction occur during the 
breeding season for the arroyo toad (March 15 – 
July 1), a protocol-level survey shall be conducted at 
the Santa Ana River (Reach A), to determine 
presence/absence.  If the arroyo toad is found to be 
present in the vicinity of Reach A, incidental take 

Impacts related to 
water quality would 
not be significant.  No 
mitigation measures 
are necessary. 

 
 
 
 
 
 

 



Riverside-Corona Feeder Program EIR                                Section I – Summary 
 

 
00-303e/DEIR/Sec I Summary.doc  I-1-13 
 

WEBB  A L B E R T   A. A S S O C I A T E S 

Table I-1-A 
Significant Effects, Mitigation and Recommended Studies 

Western Municipal Water District Riverside-Corona Feeder Project 
used in micro-tunneling techniques or open 
trenching. The proposed project may have direct 
significant impacts on the species during its breeding 
season through construction noise.  Construction 
equipment associated with the proposed project will 
generate noise levels in excess of 60 dBA CNEL.  It 
is generally asserted that noise-sensitive bird species 
cannot breed successfully in an environment that is 
subjected to noise levels in excess of exceed 60 dBA 
CNEL.  
The southwestern willow flycatcher has a low 
probability of occurrence in Reaches “B”, “E” and 
“H”, and a high probability of occurrence in Reach 
A along the proposed project alignment.  The 
proposed project may have significant direct impacts 
on this species through construction noise effects 
during the breeding season..  The proposed project 
may have significant indirect impacts on the health 
of the hosting riparian habitat (Southern Willow 
Scrub and Mule-Fat Scrub) from extraction of water 
activities during micro-tunneling techniques or the 
removal of hosting riparian habitat during open 
trenching activities. 

 

The white-tailed kite has a low to high probability 
of occurrence at several locations along the proposed 
project alignment.  The proposed project may result 
in temporary indirect impacts to the white-tailed kite 
related to construction activities in or adjacent to 
habitat they may use.  These impacts would not 
however, be considered to be significant due to their 
temporary nature. 

permits (through either Section 7 or Section 10) shall 
be applied for. The survey reports shall identify 
further measures to be taken to avoid or minimize 
adverse project effects to the protected species and 
their habitat. 

MMBio 3: Should construction occur during the 
breeding season for the least Bell’s vireo or 
southwestern willow flycatcher (March 15 through 
September 15), protocol-level surveys shall be 
conducted prior to construction at the following 
locations:  the Santa Ana River (Reach A), Spring 
Brook wash (Reach B), the riparian vegetation along 
the Mockingbird Canyon alignment (Reach E), and 
the drainage located south of the Corona Landfill 
(Reach H).  Should any of these species be detected, 
a temporary noise barrier shall be used during 
construction, at the appropriate location(s), in 
coordination with CDFG and the USFWS.  The noise 
barrier shall attenuate noise levels to 60 dBA or less 
at the edge of breeding habitat.  Surveys indicate 
these species are not present; this measure will not be 
required.  Protocol-level surveys reports shall 
identify further measures to be taken to avoid or 
minimize adverse project effects to the protected 
species and their habitat. 

MMBio 4: Should construction occur during the 
breeding season for the coastal California 
gnatcatcher (March 15 through September 15), a 
protocol-level survey shall be conducted prior to 
construction at Spring Brook wash (Reach B), in the 
vicinity of the proposed project.  Should coastal 
California gnatcatcher be detected, a temporary noise 
barrier shall be used during construction, at the 
appropriate location(s), in coordination with CDFG 
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Western Municipal Water District Riverside-Corona Feeder Project 
 

The San Bernardino Kangaroo Rat (SBKR) has a 
high probability of occurrence in Reach “A” and a 
low probability of occurrence in Reach “B”.  At 
Reach A, where the proposed project crosses the 
Santa Ana River, the drainage of the river is within 
Designated Critical Habitat for the San Bernardino 
Kangaroo Rat.  Tunneling is expected to occur at 
such a depth below the surface of the earth (40 plus 
or minus feet) that no established impacts to 
burrowing rodents are expected at this time.  Noise 
effects from tunneling may potentially affect such 
mammals, but there are no impact standards in this 
area. Project impacts to SBKR from micro-tunneling 
activities are considered to be less than significant. 
However if micro-tunneling techniques become 
infeasible and open trench construction methods will 
be utilized, the proposed project could result in 
direct and indirect adverse impacts to the SBKR. If 
SBKR are located within the footprint of trenching 
activities project adverse affects could include 
physical harm, disruption of normal activities such 
as breeding and foraging activities, habitat 
disturbance, or the displacement of animals from the 
area.  Project impacts to SBKR from trenching 
activities are potentially significant.  

The Stephen’s Kangaroo Rat has a high 
probability of occurrence in Reach “A” and a low 
probability of occurrence in Reach “B”.  At Reach 
A, where the proposed project crosses the Santa Ana 
River, the drainage of the river is within Designated 
Critical Habitat for the San Bernardino Kangaroo 
Rat.  Tunneling is expected to occur at such a depth 

and the USFWS.  The noise barrier shall attenuate 
noise levels to 60 dBA or less at the edge of breeding 
habitat.  Survey reports shall identify further 
measures to be taken to avoid or minimize adverse 
project effects to the protected species and their 
habitat. 

MMBio 5: In addition to use of the temporary noise 
barrier, a qualified on-site noise monitor shall be 
present during all construction activities conducted 
near habitat that has been identified in the surveys to 
host the arroyo toad, least Bell’s vireo, 
southwestern willow flycatcher, or coastal 
California gnatcatcher.  The noise monitor shall 
ensure that the temporary barriers are effective at 
reducing construction noise to 60 dBA or less. 

MMBio 6: Construction staging areas shall be 
located outside of riparian areas and away from (to 
the greatest distance feasible) riparian areas. 

MMBio 7: Construction activities adjacent to 
riparian areas shall be minimized where feasible. 

In order to reduce indirect significant impacts to 
sensitive wetland vegetation and to jurisdictional 
wetlands and waters, 

MMBio 8: A formal jurisdictional delineation for 
potential State and Federal wetland impacts will be 
conducted at Reaches A and B.   

MMBio 9: A project-wide 1601 Streambed 
Alteration Agreement prepared in accordance with 
CDFG requirements shall be secured by WMWD as 
the jurisdictional delineation warrants and shall 
include mitigation measures that are sufficient to 
reduce direct and indirect impacts to riparian habitat 



Riverside-Corona Feeder Program EIR                                Section I – Summary 
 

 
00-303e/DEIR/Sec I Summary.doc  I-1-15 
 

WEBB  A L B E R T   A. A S S O C I A T E S 

Table I-1-A 
Significant Effects, Mitigation and Recommended Studies 

Western Municipal Water District Riverside-Corona Feeder Project 
below the surface of the earth that no established 
impacts to burrowing rodents are expected at this 
time.  Noise effects from tunneling may potentially 
affect such mammals, but there are no impact 
standards in this area.   

Coastal California Gnatcatcher has a very low 
probability for occurrence at one site only – Reach 
B, where the alignment crosses the Spring Brook 
drainage along the Gage Canal siphon south of 
Spring Street in the City of Riverside.  A narrow 
band of Riversidean sage scrub occurs at this 
location and creates minimal marginal nesting 
habitat for the species.  This potential is severely 
limited by its relative isolation and the presence of 
adjacent citrus orchards to the north, non-native 
Grassland dominated by Rancher's fiddleneck 
(Amsinckia intermedia) to the south, and industrial 
and residential development to the west and 
northwest.  Due to the limited potential habitat for 
the gnatcatcher, the species is not expected to occur 
at this location and no project-related impacts are 
anticipated. 
 

The proposed dewatering activities at the Santa Ana 
River and other riparian crossings, where 
groundwater levels are high, may result in 
significant impacts to the health of Southern 
Willow Sage Scrub, Riversidean Sage Scrub and 
Mule-fat Scrub, the magnitude of which will 
depend on the seasonal timing of the activities.  In 
the event that open-trenching techniques are utilized 
in lieu of micro-tunneling techniques at the Santa 
Ana River crossing in Reach A, the project would 
result in direct adverse impacts to the existing 

to a level below significant.  The Agreement may 
include some or all of the following: 

• Avoid impacts where possible by shifting 
the project location or construction timing. 

• Minimize impacts. 
• Remove invasive species. 
• Purchase off-site habitat credits. 
• Create and/or restore natural communities. 
• Avoid sensitive habitats by placing 

construction staging areas as far away from 
them as is feasible. 

• Limit construction activity to daylight hours 
to minimize potential impacts related to 
artificial lighting. 

• Require the presence of a qualified 
biological monitor during all construction 
activities that are within or near sensitive 
habitats and areas that have been identified 
to host the arroyo toad, least Bell’s vireo, 
southwestern willow flycatcher, coastal 
California gnatcatcher, Stephen’s 
kangaroos rat, or San Bernardino 
kangaroo rat. 

MMBio 10: An ACOE Section 404 permit shall be 
secured as the jurisdictional delineation warrants.  
The Nation-wide Section 404 Permit will apply to the 
project for linear utility projects.  The Corps may 
require the implementation of measures similar to 
those listed for the Section 1602 Streambed 
Alteration Agreement as part of the Section 404 
Permit approval process.  Implementation of these 
measures will mitigate potential impacts to the bed 
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Western Municipal Water District Riverside-Corona Feeder Project 
riparian vegetation due to temporary physical 
disturbance to the Santa Ana River channel and 
removal of existing riparian vegetation within the 
construction footprint.  Impacts to the riparian 
community from trenching activities are considered 
significant. 
If micro-tunneling techniques become infeasible due 
to geologic conditions under the Santa Ana River, 
open trench excavation methods will be utilized for 
Reach A at the Santa Ana River crossing location.  If 
Santa Ana River woolly-star are located within the 
footprint of the pipeline alignment, trenching 
activities would result in significant impacts to the 
species through the removal and/or destruction of 
individual plants. 
 
If micro-tunneling techniques become infeasible and 
open trench construction methods will be utilized the 
proposed project could result in significant impacts 
to slender-horned spineflower. Although the 
slender-horned spineflower has a low potential of 
occurrence in the river at Reach A, if plants are 
located within the footprint of trenching activities 
the project would result in significant impacts to the 
species. 
 

Critical habitat was designated for the Santa Ana 
sucker in February 2004. The proposed project is 
located in Unit 1B: Santa Ana Wash of designated 
Critical Habitat for the Santa Ana River. Micro-
tunneling construction techniques are proposed for 
this crossing, to a depth of 40 feet below the surface. 
Due to the depth of the disturbance of the river 
channel, impacts to the surface of the river channel, 

and banks of the Santa Ana River and any other 
jurisdictional drainage. 

Should open-trenching techniques be utilized to 
install the pipeline across the Santa Ana River, 
consultation with the US Fish and Wildlife Service 
will be initiated to determine whether or not the 
proposed project would result in significant impacts 
to Critical Habitat for the Santa Ana sucker. If 
warranted incidental take permits (through Section 7) 
shall be applied for. The US Fish and Wildlife 
Service shall identify further measures to be taken to 
avoid or minimize adverse project effects to the 
protected species and their habitat. 

 

MMBio 11: In conjunction with the Corps’ Section 
404 Permit, a Section 401 Water Quality Certifica-
tion from  the California Regional Water Quality 
Control Board shall be secured.   

MM Bio 12: Any discharge into navigable waters, or 
“waters of the United States” shall also comply with 
the applicable provisions of Sections 301, 302, 303, 
306 and 307 of the Federal Clean Water Act.  
Compliance with these provisions shall result in 
certification from the Regional Board that verifies 
that the project complies with all water quality 
standards. 

MMBio 13: California State Water Resources 
Control Board (SWRCB) dewatering Permits, 
submitted for dewatering activities associated with 
all boring and micro-tunneling, will be required and 
may specify typical mitigation measures required in a 
dewatering permit: 
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Western Municipal Water District Riverside-Corona Feeder Project 
including those to surface flows and substrates, are 
not expected.  Consequently, impacts to the gravel 
and cobble substrate source of the river needed for 
downstream fish habitat are not expected. If open 
trench construction methods are used, the proposed 
project may affect Unit 1B: Santa Ana Wash of the 
designated Critical Habitat for the Santa Ana sucker 
possibly resulting in temporary, but significant 
impacts to Santa Ana sucker Critical Habitat without 
proper mitigation measures incorporated. 

Open trenching techniques, if utilized in Reach A, 
would likely result in adverse impacts to the Santa 
Ana River. Trenching across the river for pipeline 
installation would result in excavation activities 
within the channel, within federally protected 
“waters of the United States.” 

• Characterize the quality of the water that 
will be discharged 

• Treat water to be discharged to SWRCB 
standards prior to discharge 

• Delineate extent of contamination 
• Specify contaminants 
• Identify beneficial uses 
• Identify treatment 

 

MMBio 14: Should open-trenching techniques be 
utilized to install the pipeline across the Santa Ana 
River, a protocol-level survey shall be conducted at 
the Santa Ana River (Reach A), to determine 
presence/absence of the Santa Ana River woolly-
star and slender-horned spineflower within the 
construction footprint.  If Santa Ana River woolly-
star or slender-horned spineflower are found to be 
present in the footprint, incidental take permits 
(through Section 7) shall be applied for. The survey 
reports shall identify further measures to be taken to 
avoid or minimize adverse project effects to the 
protected species and their habitat. 
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Table I-1-A 
Significant Effects, Mitigation and Recommended Studies 

Western Municipal Water District Riverside-Corona Feeder Project 
CULTURAL RESOURCES 

Reach Significant Environmental Effect Proposed Mitigation Future Studies 
Reach D The landscaping along Victoria Avenue within the 

City of Riverside is a sensitive resource that may be 
impacted by the proposed project.  Victoria Avenue 
is listed on the National Register of Historic Places 
and is a local City Historic Landmark.  The 
landscaping along this street is one of the primary 
reasons for its designation on the National Register 
of Historic Places.  The proposed project alignment 
includes the portion of Victoria Avenue between 
Arlington Avenue and Lincoln Avenue 
(approximately 900 linear feet).  Loss of the historic 
landscape along Victoria Avenue would be 
considered significant both aesthetically and 
historically.  If federal funding is involved in the 
RCF project, then the Federal Section 106 process 
for evaluating impacts to historic resources will be 
required.  Local review and approval must also be 
acquired from the City of Riverside Cultural 
Heritage Board with or without federal involvement.  
As stated in the Project Compliance with Existing 
Regulations, the Secretary of the Interior is 
responsible for establishing professional standards 
and providing advice on the preservation of cultural 
resources listed in or eligible for listing in the 
National Register of Historic Places, including 
historic landscapes.  The Secretary’s Guidelines for 
the Treatment of Cultural Landscapes are used by 
the City of Riverside to evaluate impacts and 
recommend project changes/mitigation for proposed 
projects that affect Victoria Avenue. 

MM Cult 1:  Full time archaeological monitoring 
during excavations shall be conducted in sensitive 
areas (e.g. near the Santa Ana River crossing), within 
undeveloped areas along the project alignment, near 
Riverside Highland Water facility site thought to be 
in the vicinity of Barton Road (north of Palm 
Avenue), at the Gage Canal crossing in the cities of 
Riverside and Grand Terrace, at the Railroad 
crossings (AT&SF Railroad Alignment and Southern 
Pacific Railroad), the Riverside Canal, at Victoria 
Avenue and Irving Street.  The extent and duration of 
the archaeological monitoring shall be determined by 
a qualified archaeologist once the construction 
schedule is defined. 

MM Cult 2:  The archaeological monitoring 
program shall be executed in conjunction with Native 
American monitoring in sensitive locations where 
undisturbed soils will be excavated.  The Native 
American monitor shall be of either Gabrielino or 
Luiseno descent. 

MM Cult 3:  Should any resources be identified at 
any time during excavations for the Riverside-
Corona Feeder Project, the archaeological monitor 
shall be permitted to evaluate the resources in 
accordance with the Federal and State guidelines.  
Current standards require the archaeologist to curate 
materials in federally recognized repositories (e.g. 
the San Bernardino County Museum or the 
University of California, Riverside, Archaeological 

None 
 

 
 

NOTE: See 
Introduction 
to FEIR page 
1.0-2 and 
Mitigation 
Monitoring 
and 
Reporting 
Program 
(MMRP) for 
revised 
Cultural 
Mitigation 
Measures. 
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Western Municipal Water District Riverside-Corona Feeder Project 
Other sensitive landscapes will include palm rows 
and citrus trees within the City of Riverside 
Greenbelt area streets and within the California 
Citrus State Historic Park.  The State of California 
Department of Parks owns and operates the 
California Citrus State Historic Park.  This park 
borders Irving Street, within which the proposed 
project will be located.  State permits and approvals 
would have to be granted if the proposed project 
requires the removal of the citrus and/or palm trees 
which line Irving Street. 

 

 

Research Unit). 

MM Cult 4:  If fossils are identified during 
excavation, a qualified paleontologist shall be 
contacted and permitted to recover and evaluate the 
find(s) in accordance with current standards and 
guidelines. 

MM Cult 5:  If human remains are uncovered at any 
time, the County Coroner shall be notified and all 
activities in the area of the find shall be halted.  If the 
Coroner determines that the remains are of Native 
American origin, the Native American Heritage 
Commission shall be notified and consultation with 
the local Native American representatives shall be 
initiated to determine the disposition of the remains 
in accordance with State and County guidelines. 

In addition to the above mitigation measures, the 
following mitigation measures (as previously 
outlined in the Aesthetics Section VIII-A, should also 
be implemented: 

MM Cult 6:  Plants and trees removed or damaged 
by the proposed project shall be replaced pursuant to 
the standards and requirements of each jurisdiction 
within which the loss or damage occurs. 

MM Cult 7:  The location of all existing trees, palms 
and other landscaping shall be noted on the 
construction drawings that will be prepared for this 
project to facilitate review and proper permitting by 
the affected jurisdiction. 

MM Cult 8:  If construction activities that require 
digging are located closer than eight feet from a 
mature palm, a certified arborist shall evaluate the 
specific palm(s) to determine if the palm can remain 

NOTE: See 
Introduction 
to FEIR page 
1.0-2 and 
Mitigation 
Monitoring 
and 
Reporting 
Program 
(MMRP) for 
revised 
Cultural 
Mitigation 
Measures. 
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Western Municipal Water District Riverside-Corona Feeder Project 
in place, be relocated successfully or if project 
redesign may be warranted.  If the palm must be 
removed, replacement shall be pursuant to the 
requirements of the jurisdiction within which the 
palm(s) is/are located. 

MM Cult 9:  If construction activities that require 
digging are located closer than thirty feet from the 
drip line of a mature tree, a certified arborist shall 
evaluate the specific tree(s).  The arborist will 
recommend the course of action most likely to 
preserve the tree including but not limited to 
trimming to help with stability, no action and the tree 
remains in place as is, project redesign, or the means 
to achieve a successful relocation.  If the tree must be 
removed, replacement shall be commensurate with 
the size and age of the tree being removed, pursuant 
to the requirements of the jurisdiction within which 
the tree(s) is/are located, and in no case shall 
replacement trees be less than 24-inch box size trees. 
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Table I-1-A 
Significant Effects, Mitigation and Recommended Studies 

Western Municipal Water District Riverside-Corona Feeder Project 
HAZARDOUS MATERIALS 

Reach Significant Environmental Effect Proposed Mitigation Future Studies 

Reaches A, B, C, 
D, and H 

The proposed project will pass across or be 
constructed within the close vicinity of twenty six 
(26) hazardous materials sites under various 
regulatory statuses.  Current conditions at these sites 
do not pose a threat to human health or the 
environment.  With the exception of the currently 
closed Corona Disposal Site, the proposed project 
will not cross any of the above sites.  Rather, it will 
be constructed in road rights-of-way, avoiding the 
hazardous materials sites. 

Although no significant impacts related to these sites 
are anticipated, common types of contamination 
could be encountered during construction of the 
project resulting from leaking underground storage 
tanks (UST), poor chemical handling, and accidental 
or intentional unauthorized chemical releases.  Also, 
many of the proposed project wells do not have 
exact site locations identified and changes may occur 
to the proposed alignment prior to construction.  
Sites or alignments not evaluated in this document 
may currently be contaminated with hazardous waste 
or may be contaminated prior to facility 
construction.   

 

MM HAZ 1 Avoid sites and alternative 
alignments on or near environmentally contaminated 
property.  If avoiding a particular site compromises 
physical engineering requirements, then the 
following mitigation measures will reduce 
environmental effects related to hazards as a result of 
the project to a level below significance. 

MM HAZ 2 Check potential sites for listing on 
the most recent Hazardous Waste and Substances 
List (List) provided by the San Bernardino County 
Division of Hazardous Materials and by the 
Riverside County Department of Environmental 
Health pursuant to Section 65962.5 of the 
Government Code.  If a selected site is on the List, 
avoidance of that property will be the first 
consideration. 

MM HAZ 3 If the selected future alignment 
traverses a site listed on the List and avoidance is not 
feasible, or if there are other indications that a site 
could be contaminated (i.e. where pipeline alignment 
crosses railroad rights-of-way) a Phase 1 
Environmental Site Assessment (ESA) will be 
prepared. 

MM HAZ 4 If the Phase 1 ESA identifies 
possible contamination on the pipeline alignment, 
then recommended subsurface investigation 
measures listed in the Phase I ESA will be 
implemented.  Based on subsurface investigations 
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characterizing subsurface contamination, remediation 
measures shall be implemented for the applicable site 
or an alternative alignment will be chosen. 

MM HAZ 5 All environmental investigation 
and/or remediation shall be conducted under a work 
plan approved by jurisdictional regulatory agencies 
overseeing hazardous waste cleanups.  For the cities 
of Corona and Riverside the local agencies are City 
of Corona Fire Department and City of Riverside 
Fire Department.  For the Cities of San Bernardino, 
Colton and Grand Terrace the enforcement agency is 
the County of San Bernardino Department of 
Environmental Health Services.  In the 
unincorporated Riverside County, the Department of 
Environmental Health administers a program for the 
purpose of monitoring establishments where 
hazardous waste is generated, stored, handled, 
disposed, treated, or recycled, and to regulate by the 
issuance of permits, the activities of establishments 
where hazardous waste is generated. 

MM HAZ 6 Prior to any excavation or soil 
removal action on contaminated sites, complete 
characterization of the soil will be conducted.  
Appropriate sampling shall be conducted prior to 
disposal of the excavated soil.  If the soil is 
contaminated, it shall be properly disposed of it 
according to Land Disposal restrictions.  If site 
remediation involves the removal of contamination, 
then contaminated material will need to be 
transported off-site to a licensed hazardous waste 
disposal facility.  This may incrementally decrease 
the volume available at a hazardous waste disposal 
site or incrementally increase the emissions of a 
hazardous waste incinerator.  These impacts are not 
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Western Municipal Water District Riverside-Corona Feeder Project 
considered significant.  If the proposed project plans 
on importing soils to backfill the areas excavated, 
proper sampling shall be conducted to make sure that 
the imported soil is free of contamination.  

MM HAZ 7 If during construction of the 
project, soil and/or groundwater contamination is 
suspected, construction in the area shall cease and 
appropriate Health and Safety measures shall be 
implemented.  The project proponent shall contact 
the respective jurisdictional enforcement agency (see 
MMHaz 6) to obtain the necessary information on 
appropriate measures and their implementation. 
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Table I-1-A 
Significant Effects, Mitigation and Recommended Studies 

Western Municipal Water District Riverside-Corona Feeder Project 
TRANSPORTATION AND TRAFFIC 

Reach Significant Environmental Effect Proposed Mitigation Future Studies 

Reaches A-H The proposed project alignments will be located 
adjacent to or near sensitive uses that may be 
especially sensitive to traffic disruption or 
construction hazards.  Schools, especially high 
schools, have students that arrive via public 
transportation as well as key times of day when 
construction equipment could pose traffic 
disruption and/or safety hazards.  Bus stops in 
general are in locations where bus patrons might be 
put in danger during heavy construction activities 
within streets.  Hospitals and fire stations need 
continuous access to be able to provide emergency 
services.  Lack of coordination or consideration for 
these types of land uses and situations would be 
considered temporary but significant.   

The proposed project will be constructed primarily 
in road rights-of-way.  Impacts to traffic from the 
project will consist of minor, short-term increases 
in vehicle trips and delays as a result of pipeline 
construction. 

Direct disruption or the need for temporary 
relocation of one bus route can indirectly affect 
many more routes.  RTA has provided the 
following list of potential impacts caused by major 
pipeline construction: 

• Bus lines often must be re-routed to other 
streets due to construction; 

MM Trans 1: Bus stops and signs temporarily 
removed or closed by the proposed project shall be 
replaced and posted pursuant to the standards and 
requirements of the affected transit agency. 

MM Trans 2: A Traffic Safety Plan shall be 
prepared for each reach of construction.  WMWD 
shall coordinate with affected transit agencies, 
schools, fire stations and other affected local 
jurisdictions on the preparation of each Traffic 
Safety Plan.  Traffic Safety Plans may include, but 
not be limited to, such things as adjusted hours of 
construction in certain locations, signs, flagmen, 
adequate notice of construction schedules, and 
cones or barriers to detour traffic. 
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• Re-routings significantly affect published 

schedules.  Public notices of changes need 
to be distributed well in advance so that 
buses are not missed; 

• Construction-caused congestion and 
slower traffic affects schedules and route 
connections; 

• The above difficulties can “domino” 
through much of the transit system’ 

• Bus benches, bus stops, etc. are closed, 
moved or otherwise made inaccessible 
and riders are unsure where to safely 
board the bus or step off the bus; 

• Transit agency dispatchers will need to 
publish numerous driver bulletins as 
necessary to keep the crew informed of 
changes to routes and stops.  [For 
example,] in a normal week, perhaps 10 
are issued for the entire Western Riverside 
County RTA service area.  A project such 
as the RCF could quadruple this number. 

There are total of 16 bus lines that may be 
impacted by the proposed project, 13 RTA lines 
and 3 Omnitrans lines. 
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GROUNDWATER QUALITY 

Reach Significant Environmental Effect Proposed Mitigation Future Studies 

Operational Direct groundwater quality impacts that may result 
from the proposed importation of State Water 
Project water for replenishment are considered less 
than significant due to the equal or better quality of 
the imported water than existing Basin water 
quality.  No mitigation measures are necessary. 

Although a specific conclusion as to the 
significance of potential indirect groundwater 
quality impacts associated with pollution plumes 
would be speculative at this time, future studies, 
plans and modeling shall conform to §15168(c) of 
the CEQA Guidelines which states, "Subsequent 
activities in the program must be examined in the 
light of the Program EIR to determine whether an 
additional environmental document must be 
prepared."  This may include, for example, 
sufficient hydrology studies, groundwater 
modeling or coordinated studies with other 
agencies with jurisdiction over regional 
groundwater and related surface resources, in order 
to evaluate and address all potentially significant 
direct, indirect and cumulative impacts of the 
proposed actions under CEQA.   

 

 

MM GWQ 1:  Prepare operating strategies to be 
tested using the most current versions of the 
groundwater flow and groundwater quality 
model(s) available at the time.  An operating plan 
shall be developed prior to commencing 
replenishment activities for the project that defines 
parameters of replenishment and extraction based 
on groundwater model(s) as evaluative tool(s). 

 

MM GWQ 2:  As described in MM GWQ 1, 
existing groundwater flow and groundwater quality 
model(s) shall be used to predict the effects of 
project operations pursuant to the operating plan 
developed as a requirement of MM GWQ 1.    If 
the model(s) suggest that the replenishment and 
pumping regime of the proposed project operation 
would result in significant impacts, the project 
operation shall be modified to reduce impacts or 
appropriate mitigation measures shall be developed 
as part of a subsequent CEQA compliance 
document (i.e. tiered negative declaration, EIR 
addendum, Supplemental EIR or Subsequent EIR).  
Typical mitigation measures that may be 
implemented to improve water quality may include 
but are not limited to: 

• Appropriate Use.  Contaminated 
water could be utilized for purposes 
that would allow or require lower 
water quality standards. 

• Blend.  Water that has poor quality 
can be blended and diluted until 
water quality standards are achieved. 

• Move (Avoid).  Choose another 

Groundwater 
modeling 
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production area. 
• Careful Management.  Operate wells 

in a manner that will prevent or delay 
contamination.  This may include 
installation of barrier wells or 
avoidance of strategies that would 
result in acceleration of the 
movement of contaminated water 
towards existing wells. 

• Wellhead Treatment.  Wellhead 
treatment can be utilized to bring 
water to acceptable water quality 
levels. 
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4. Other Regulations With Which the Project Must Comply  

This Program EIR addresses the potential environmental effects of the implementation of the 
proposed RCF Project.  WMWD is the Lead Agency for the purposes of CEQA because it has 
the principal responsibility for deciding whether or not to approve the RCF Project, and how it 
will be implemented.  As the Lead Agency, WMWD is responsible for preparing the 
environmental documentation for the proposed project in compliance with California 
Environmental Quality Act.  There are however, several agencies that have regulations with 
which the project must comply.  The agencies listed below are expected to use this Program EIR 
when considering the following actions. 

U.S. Army Corps of Engineers   

A 404 permit will be required if the proposed project involves fill in the definable bed, bank or 
channel (as indicated by the ordinary high water mark) of the Santa Ana River and any other 
stream or drainage feature due to installation of a pipeline crossing.  

Regional Water Quality Control Board 

Regional Water Quality Control Board, Santa Ana Region (RWQCB) National Pollutant 
Discharge Elimination System (NPDES) Construction Storm Water Discharge Permits will be 
required.  A 401 Permit will be required if the proposed project involves fill in the definable bed, 
bank or channel of the Santa Ana River or any other drainage feature.  A Waste Discharge 
Permit will be required if ground dewatering is necessary during tunneling and or boring 
activities. 

California Department of Fish and Game 

A 1600 Streambed Alteration Agreement will be required.  A California Endangered Species Act 
(CESA) permit will be required if the project results in the “take” of a state listed threatened or 
endangered species. 

United States Fish and Wildlife Service 

Either a Section 7 or a Section 10(a) consultation (relative to federal involvement in the project) 
will be required if the project results in the “take” of a federally listed threatened or endangered 
species. 

California Department of Transportation (Caltrans) 

Encroachment permits for crossings of State Route 60 and Interstate 10 will be required.  
Caltrans Water Pollution Control Plans (WPCP) will also be required as part of the 
encroachment permit application. 
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South Coast Air Quality Management District 

The project will be required to comply with District Rule 403 requirements controlling 
construction related fugitive dust emissions.  

Union Pacific and Burlington Northern Sante Fe Railways 

Encroachment permits will be required for rail line crossings. 

San Bernardino and Riverside County Flood Control and Water  Conservation 
Districts 

Encroachment permits will be required for boring underneath the Santa Ana River and other 
drainage channels. 

County of Riverside and Cities of San Bernardino, Riverside, Grand Terrace, Colton, 
Corona 

Encroachment permits will be required to construct the pipeline in road/right-of-ways.  Grading 
permits will also be required by each of the local jurisdictions where construction occurs outside 
of the road right of way.  In addition to encroachment and grading permits the proposed project 
will also be required to comply with all local policies related to cultural resources and tree 
preservation policies.  These policies are discussed in more detail in the Aesthetics and Cultural 
Resources Section of this Program EIR. 

The California Department of Health Services, Office of Drinking  Water (CDHS) 

CDHS will review and have approval authority for potable water facility plans and 
specifications. 

The California Department of Transportation, County of Riverside Department of 
Transportation, County of San Bernardino Department of Engineering, and each of the 
cities with facilities proposed within their jurisdiction 

These agencies will review and have approval authority over construction of any improvements 
in public roadways. 

Utility Purveyors 

Several utility purveyors will require encroachment permits for any facilities encroaching upon 
underground utility easements in the project area.  Public and private water purveyors will be 
notified and coordination will occur prior to project construction.  

See page 
1.0-2 of 
Intro-
duction to 
FPEIR for 
corrected 
text. 
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4. Cultural Resources 
Potential impacts to cultural resources resulting from the proposed project were addressed in the 
Notice of Preparation (NOP) and were determined to have significant impacts to historical and 
archeological resources, and less than potentially significant impacts to paleontological resources 
(NOP, Appendix A).  In response to the NOP, a comment letter raised the issue of the potential 
loss of Luiseno Indian cultural resources as a potentially significant impact that could result from 
the proposed pipeline project.   

The focus of the following discussion is related to Native American resources, historic resources, 
archaeological resources, and the project's potential to alter those resources through construction 
and operation.  The following discussion is a summary of the Phase I Cultural Resources 
Investigation prepared for the proposed project by McKenna et al. in March 2003.  This report is 
contained in its entirety as Appendix E of this document. 

Environmental Setting 
The project area is located in the western portion of Riverside County and a small portion of San 
Bernardino County.  The route extends across six local jurisdictions, including the cities of San 
Bernardino, Colton, Grand Terrace, Riverside, Corona, and unincorporated portions of Riverside 
County.  A pump station will be constructed near the intersection of Waterman Avenue and 
Orange Show Road. The route begins north of the Santa Ana River near the intersection of the 
Warm Creek Bypass maintenance road, in the City of San Bernardino.  It then continues south 
across the Santa Ana River, along Barton Road, Mount Vernon Avenue (crossing into Riverside 
County), Spring Street, Palmyrita Avenue, Marlborough Avenue, and Spruce Street.  The project 
then follows Chicago Avenue to Lincoln Avenue, Adams Street, and Cleveland Avenue.  A 
lateral comes off Cleveland Avenue at Irving Street while the main alignment continues along 
White Avenue, Victoria Avenue, Fillmore Street, and Indiana Avenue.  The southern reach of the 
alignment continues from Indiana Avenue, along Neece Street, Magnolia Avenue, and Compton 
Avenue. 

Native American Cultural History – Pre-Historic   

The general area of the proposed project is considered to have a low level of sensitivity for the 
presence of prehistoric archaeological resources and a moderate level of sensitivity for historic 
archaeological resources.  The areas geographically closer to the nearby foothills are more 
sensitive for prehistoric resources and the flood plain area are more conductive to historic 
resources.  Historic buildings may be located on the peripheries of the proposed project, on either 
side of the linear alignments. 

Although several Native American populations may be represented in the project area, the 
geographical area associated with western Riverside County is generally considered to be within 
the traditional Luiseno territory.  Many have argued that it is highly likely that the Norco-Corona 
area is Gabrielino, Juaneno, Cahuilla, or Serrano territory.  However, given the language 
associations in the area it is most likely that the project area is associated with Gabrielino 
(Tongva) population.  

The term “Gabrielino” is a reference to the direct association between the Native American 
population of the San Gabriel Valley and the Mission San Gabriel de Archangel.  The Mission 
was originally located in the Whittier Narrows area but relocated shortly after its founding 
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because of unstable ground along Rio Hondo/San Gabriel River channels.  The Mission San 
Gabriel serviced the entire San Gabriel Valley; ranging from the coast to the San Gabriel/San 
Bernardino Mountains and from northern Los Angeles County to just north of San Juan 
Capistrano.  The northern and eastern extent of their territory included the San Gabriel and San 
Bernardino Mountains and areas generally associated with the Serrano of the mountain and 
desert regions. 

The Gabrielino utilized numerous plants and animals for food shelter and medicines.  Along the 
coast, the Gabrielino regularly exploited the wetlands and ocean resources.  Prior to the Mission 
system, populations tended to live in larger villages with a series of “daughter” or “satellite” sites 
with lesser populations.  Seasonal migration was practiced for the exploitation of resources and 
protection from seasonal weather conditions.  Habitation structures were constructed of 
branches, grasses, and mud and interior hearths were used for heat. 

History of the Area – Post-European Context   

The earliest known records of European contact with Southern California Native Americans date 
to the mid- 1550s, representing minor contact during early explorations by the Spanish.  
Intensive contact was not established until the 1770s, when Father Garcia traversed the Mojave 
Desert and entered coastal Southern California through the Cajon Pass. 

In the 1770s, the Spanish padres, under the direction of Junipero Sierra, began the process of 
establishing a series of missions throughout Alta California, as California was then known.  The 
project area is within the boundaries of lands that were held by the Mission San Gabriel de 
Archangel.  The Mission held large tracts of land until the Mexican government declared its 
independence from the Spain and issued orders for the secularization of the Missions.  By 1833-
34, the majority of Mission lands were taken from the Catholic Church and reissued to 
individuals who had served as either Spanish or Mexican soldiers, settlers, or financiers.   

The proposed project area is within the historic Rancho La Sierra, Rancho San Bernardino, 
Rancho El Sobrante de San Jacinto, and just east of the Rancho Jurupa.  Each of these areas were 
sparsely occupied during the Spanish/Mexican periods and used predominantly for cattle 
grazing.   

The project area remained sparsely populated into the 1900s, when streets were established on a 
north/south and east/west grid.  The relatively flat flood plain located south of the Santa Ana 
River provided ample agricultural and cattle land, eventually becoming a concentration of dairy 
farms in the Norco area.   

Most of the jurisdictions that the proposed project traverses are old established communities (late 
1800’s).  These communities were largely based on an agrarian economy, especially citrus 
production and packing.  Some of these jurisdictions may have mature street trees, agricultural 
windrows, or other landscaping that is mature and not easily replaceable from a cultural 
standpoint.  Some of these jurisdictions or areas still maintain their sense of identity and aesthetic 
value from the existing historic citrus landscape which includes the citrus trees themselves, 
windrows of eucalyptus trees and rows of palms that helped define the edges of groves and 
entries to home sites. 
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Landscapes can be identified as having cultural (historic) value and are categorized by the U.S. 
Secretary of the Interior in two broad groups, “historic designed landscape” and “historic 
vernacular landscape.”  

Historic Designed Landscape is a landscape that was consciously designed or laid out by a 
landscape architect, master gardener, architect, or horticulturist according to design principles, or 
an amateur gardener working in a recognized style or tradition.  The landscape may be associated 
with a significant person(s), trend, or event in landscape architecture; or illustrate an important 
development in the theory and practice of landscape architecture.  Aesthetic values play a 
significant role in designed landscapes.  Examples include parks, campuses, and estates. 

Historic Vernacular Landscape is a landscape that evolved through use by the people whose 
activities or occupancy shaped that landscape.  Through social or cultural attitudes of an 
individual, family or a community, the landscape reflects the physical, biological, and cultural 
character of those everyday lives.  Function plays a significant role in vernacular landscapes.  
They can be a single property such as a farm or a collection of properties such as a district of 
historic farms along a river valley.  Examples include rural villages, industrial complexes, and 
agricultural landscapes. 

Cultural Resources Known in the Project Vicinity-  San Bernardino County   

With respect to project alignments within San Bernardino County, a minimum of twenty-seven 
cultural resource investigations within one half mile of the alignments had been conducted prior 
to this project.  As a result of the various investigations, a single prehistoric archaeological site 
was identified within the proposed project area (CA-SBR-SBR-2999).  This site was identified 
by Smith in 1938 as a Native American habitation site associated with neophytes of the San 
Gabriel Mission – located within the Hunts Ranch complex.  The site was reportedly destroyed 
by agricultural activities.  A State historical marker has been placed in the general vicinity of the 
site (California Register of Historical Landmarks – P36002999, CHL-617).  No new 
archaeological resources were identified as a result of the Phase 1 survey conducted by McKenna 
et al.   

Five historic sites, seven pending sites, and ten possible historic structure locations were also 
reported.  The historic sites include: CA-SBR-2999H (Hunts Ranch, etc.); CA-SBR-6099 (refuse 
scatter); CA-SBR-10330H (Union Pacific/Southern Pacific Railroad); CA-SBR-6847H (The Old 
Kite Route); and CA-SBR-7168H (The Gage Canal).  The pending sites include P-1074-84H (the 
Hunt and Cooley Ditch); P-1074-88H (Rancheria Ditch/Vivienda Water Co.); P-1074-90H 
(Johnson Swamp Ditch; P-1074-99H (Whitlock Ditch); and P36-016417 (San Bernardino – 
Sonora Road).  Of all of these resources, only the Gage Canal is located within the immediate 
project area.   

The Gage Canal was constructed between 1885 and 1889 by Mathew Gage.  Initially, it was 
11.91 miles in length and it brought water from the Santa Ana River to Gage’s property in 
Section 30 of Township 2 South, Range 4 West.  It was later expanded another 8.22 miles into 
Riverside County, providing irrigation water for citrus crops.  Portions of the alignment are now 
buried and not visible from the surface.   

The proposed project crosses the historic alignment of the Gage Canal right-of-way (CA-SBR-
7168H) at Barton Road (south of Washington Street in the City of Colton) and appears to be very 
close to the canal alignment at Mount Vernon Avenue at Van Buren Street (City of Grand 
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Terrace).  The Gage Canal is not visible in either of these locations and, therefore, the relative 
significance of the canals has not been established in these areas.   

Cultural Resources Known in the Project Vicinity - Riverside County  

In Riverside County, a minimum of fifty-nine studies had been conducted within or adjacent to 
the current project area.  A total of 33 archaeological sites and 39 historical properties are located 
within one half mile of the project alignments, but the project alignments abut or cross five 
resources, including: CA-RIV-4768h (the Gage Canal), CA-RIV-4791h (the Riverside Canal); 
CA-RIV-3832h (AT&SF Railroad Alignment), CA-RIV-9774 (Southern Pacific Railroad), and 
Victoria Avenue. 

The proposed project crosses the historic alignment of the Gage Canal at Irving Street.  The 
canal is open and visible at this point, and adjacent to the California State Historic Park. 

Other resources include sensitive landscapes, including palm rows and citrus trees within the 
California Citrus State Historic Park and other streets within the City of Riverside Greenbelt 
area. 

Criteria for Determining Significance 
Impacts related to cultural resources may be considered significant if the proposed project 
would: 

• Cause a substantial adverse change in the significance of a historical resource as defined 
in California Code of Regulations § 15064.5. 

• Cause a substantial adverse change in the significance of a archaeological resource as 
defined in California Code of Regulations §15064.5. 

• Disturb any human remains, including those interred outside of formal cemeteries. 

Project Compliance with Existing Regulations 
Sections 21083.2 and 21084.1 of the California Environmental Quality Act (CEQA) deal with 
the definition of a historical resource, unique archeological resource and non-unique 
archaeological resource.  Section 21083.2 directs the lead agency to determine whether the 
project may have a significant effect on unique archaeological resources.  If the lead agency 
determines that the project may have a significant effect on unique archaeological resources, the 
environmental impact report shall address the issue of those resources.  Section 21084.1 directs 
the lead agency to determine whether the project may have a significant effect on historical 
resources, irrespective of the fact that these historical resources may not be listed or determined 
to be eligible for listing in the California Register of Historic Resources, a local register of 
historical resources, or they are not deemed significant pursuant to criteria set forth in 
subdivision (g) of Section 5024.1. 

The Secretary of the Interior is responsible for establishing professional standards and providing 
advice on the preservation of cultural resources listed in or eligible for listing in the National 
Register of Historic Places.  In 1976, The Secretary of the Interior's Standards for Historic 
Preservation Projects were developed and have been in use by State Historic Preservation 
Officers and the National Park Service to ensure that projects receiving federal money or tax 
benefits were reviewed in a consistent manner nationwide.  The principles embodied in the 
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Standards have also been adopted by hundreds of preservation commissions across the country in 
local design guidelines.  

In 1992, the Standards were revised so that they could be applied to all historic resource types 
included in the National Register of Historic Places--buildings, structures, sites, objects, districts, 
and landscapes.  Re-titled, The Secretary of the Interior's Standards for the Treatment of Historic 
Properties, this new, modified version addresses four treatments: preservation, rehabilitation, 
restoration, and reconstruction.  The Guidelines for the Treatment of Cultural Landscapes 
illustrate how to apply these four treatments to cultural landscapes in a way that meets the 
Standards.   

The City of San Bernardino General Plan requires that an environmental review be conducted on 
all applications including grading, earth-moving, building, or demolitions permit applications, or 
for archaeological resources discovered during construction, for sites designated as 
archaeologically significant in order to ensure that these sites are preserved and protected (Policy 
3.6.4). 

The City of Colton Ordinance 0-11-87, known as the “Historic and Scenic Preservation 
Ordinance of the City of Colton” establishes rules and regulations governing the designation, 
preservation ad perpetuation of historic and scenic properties.  This Ordinance authorizes the 
Historic and Scenic Preservation Commission to make recommendations, decisions, and 
determinations concerning the designation, preservation, protection, enhancement and 
perpetuation of historic and cultural resources in the City of Colton. 

The City of Grand Terrace General Plan provides for the inventory and protection of historic 
resources from harmful impacts (Section V, Cultural Resources), Implementation Policy). 

The City of Riverside General Plan 2010 includes Historic Preservation goals and policies to 
“preserve Riverside’s historic resources as physical reminders of the City’s past and as unique 
focal points to shape the community’s identity”.  Policy 23.3 addresses the City’s commitment to 
preserve, to the extent feasible, historically and architecturally significant buildings and sites 
throughout the community.  Policy 25.1 recognizes natural resources for their cultural and 
historic values and provides to the inventory of City’s heritage trees and development of 
standards to ensure the significant trees are protected through the City’s development review 
processes. 

Design Considerations 
The proposed and alternative alignments are primarily located within street rights-of-way.  Since 
the exact location of the RCF pipe within any given street will be determined as construction 
documents are prepared, it is not known whether the pipe will impact historical and 
archaeological resources.  The proposed project includes boring under the Gage Canal to avoid 
that historic resource and to limit disruption of water distribution through the canal. 

Environmental Impacts before Mitigation 

Threshold: The proposed project would result in significant impacts if it causes a substantial 
adverse change in the significance of a historical resource as defined in California Code of 
Regulations § 15064.5.  
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“A substantial adverse change in the significance of a historical resource” is defined as physical 
demolition, destruction, relocation, or alteration of the resource or its immediate surroundings 
such that the significance of a historical resource would be materially impaired. 

The proposed project will pass across, or in the vicinity of, a total of five historic sites including: 
the Gage Canal (CA-RIV-4768H, CA-SBR-7168H), the Riverside Canal (CA-RIV-4791H), 
AT&SF Railroad Alignment (CA-RIV-3832H) and the Southern Pacific Railroad (CA-RIV-
9774) and Victoria Avenue listed in the National Register of Historic Places since 2000.  

The Gage Canal is eligible for listing in both the National Register of Historic Places and the 
California Register of Historic Resources.  In Riverside County, the proposed project will cross a 
portion where the Canal is open and intact, rendering the proposed project a significant resource 
that shall be protected from adverse impacts.  In San Bernardino County the proposed project 
will cross the historic alignment of the Gage Canal at Barton Road (south of Washington Street) 
and will pass very close to the canal alignment at Mount Vernon Avenue at Van Buren Street in 
Grand Terrace.  The Gage Canal is not visible in either of these locations and, therefore, the 
relative significance of the canal has not been established in these areas. 

The Riverside Canal (CA-RIV-4791H) runs along the southern alignment of the proposed project 
area, but the proposed alignment does not involve the actual canal right-of-way.  Rather, the 
proposed project parallels the Riverside Canal.  The site has not been evaluated for eligibility on 
either the Federal or State level.  Impacts to the Riverside Canal will be avoided by paralleling 
the canal and not involving specific portions of the canal. 

The historic AT&SF Railroad Alignment (CA-RIV-3832H) is ineligible for listing in the 
National Register of Historic Places, but is eligible for listing on the California Register of 
Historic Places. 

The Southern Pacific Railroad Alignment (CA-RIV-9774) has not been evaluated for eligibility 
on either the Federal or State level. 

Neither railroad alignment will be adversely impacted by the proposed project alignment.  

Riverside Highland Water Company Facilities (P-1074-87H) have been tentatively located on 
Barton Road (north of Palm Avenue) but no physical evidence of this feature has been identified 
to date, and therefore, the resource has not been evaluated. 

The landscaping along Victoria Avenue within the City of Riverside is a sensitive resource that 
may be impacted by the proposed project.  Victoria Avenue is listed on the National Register of 
Historic Places and is a local City Historic Landmark.  The landscaping along this street is one of 
the primary reasons for its designation on the National Register of Historic Places.  The proposed 
project alignment includes the portion of Victoria Avenue between Arlington Avenue and 
Lincoln Avenue (approximately 900 linear feet).  Loss of the historic landscape along Victoria 
Avenue would be considered significant both aesthetically and historically (See the Aesthetic 
Resources Section II-1).  If federal funding is involved in the RCF project, then the Federal 
Section 106 process for evaluating impacts to historic resources will be required.  Local review 
and approval must also be acquired from the City of Riverside Cultural Heritage Board with or 
without federal involvement.  As stated in the Project Compliance with Existing Regulations, the 
Secretary of the Interior is responsible for establishing professional standards and providing 
advice on the preservation of cultural resources listed in or eligible for listing in the National 

See page 1.0-1 
of the Intro-
duction to the 
Final PEIR for 
corrected text. 



Riverside-Corona Feeder Program EIR                                Section II – Cultural Resources 
 
 

 
G:\2000\00-0303e\FEIR Docs\4. Cultural DEIR pages annotated.doc  II-4-7 
 

WEBB  A L B E R T   A. A S S O C I A T E S 

Register of Historic Places, including historic landscapes.  The Secretary’s Guidelines for the 
Treatment of Cultural Landscapes are used by the City of Riverside to evaluate impacts and 
recommend project changes/mitigation for proposed projects that affect Victoria Avenue. 

Other sensitive landscapes will include palm rows and citrus trees within the City of Riverside 
Greenbelt area streets and within the California Citrus State Historic Park.  The State of 
California Department of Parks owns and operates the California Citrus State Historic Park.  The 
primary goal of this park is to preserve the citrus industry-related landscape and interpret it for 
the public.  This park borders Irving Street, within which the proposed project will be located.  
State permits and approvals would have to be granted if the proposed project requires the 
removal of the citrus and/or palm trees which line Irving Street 

Due to the relative sensitivity of the project area (LOW for the presence of prehistoric 
archaeological resources and MODERATE for historic archaeological resources), the proposed 
construction activities may result in potentially significant impacts. 

Threshold: The proposed project would cause a substantial adverse change in the significance of 
an archaeological resource as defined in California Code of Regulations §15064.5. 

The proposed project will not impact known archaeological resources.  However, due to the 
moderate level of sensitivity for the presence of historic archaeological resources within the 
project area, the project may impact unidentified resources in the area and therefore, may result 
in an adverse change in the significance of an archaeological resource. 

Threshold: The proposed project would result in a significant impact if it disturbs any human 
remains, including those interred outside of formal cemeteries. 

The California Native American Heritage Commission (NAHC) investigated the possibility for 
any Native American cultural resources within the Riverside Corona Feeder project area and has 
not indicated the presence of any Native American human remains within the project and/or in 
the immediate project area.  There is low potential for adverse environmental impacts to human 
remains, including those interred outside of a formal cemetery.  Nevertheless, human remains 
may be uncovered at any time, and the project may result in significant impacts if it disturbs 
those human remains. 

Proposed Mitigation Measures 

The following measures shall be implemented to eliminate or reduce potentially significant 
impacts to archaeological resources. 

MM Cult 1:  Full time archaeological monitoring during excavations shall be conducted in 
sensitive areas (e.g. near the Santa Ana River crossing), within undeveloped areas along the 
project alignment, near Riverside Highland Water facility site thought to be in the vicinity of 
Barton Road (north of Palm Avenue), at the Gage Canal crossing in the cities of Riverside and 
Grand Terrace, at the Railroad crossings (AT&SF Railroad Alignment and Southern Pacific 
Railroad), the Riverside Canal, at Victoria Avenue and Irving Street.  The extent and duration of 
the archaeological monitoring shall be determined by a qualified archaeologist once the 
construction schedule is defined. 

MM Cult 2:  The archaeological monitoring program shall be executed in conjunction with 
Native American monitoring in sensitive locations where undisturbed soils will be excavated.  
The Native American monitor shall be of either Gabrielino or Luiseno descent. 
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MM Cult 3:  Should any resources be identified at any time during excavations for the 
Riverside-Corona Feeder Project, the archaeological monitor shall be permitted to evaluate the 
resources in accordance with the Federal and State guidelines.  Current standards require the 
archaeologist to curate materials in federally recognized repositories (e.g. the San Bernardino 
County Museum or the University of California, Riverside, Archaeological Research Unit). 

MM Cult 4:  If fossils are identified during excavation, a qualified paleontologist shall be 
contacted and permitted to recover and evaluate the find(s) in accordance with current standards 
and guidelines. 

MM Cult 5:  If human remains are uncovered at any time, the County Coroner shall be notified 
and all activities in the area of the find shall be halted.  If the Coroner determines that the 
remains are of Native American origin, the Native American Heritage Commission shall be 
notified and consultation with the local Native American representatives shall be initiated to 
determine the disposition of the remains in accordance with State and County guidelines. 

In addition to the above mitigation measures, the following mitigation measures (as previously 
outlined in the Aesthetics Section VIII-A, should also be implemented: 

MM Cult 6:  Plants and trees removed or damaged by the proposed project shall be replaced 
pursuant to the standards and requirements of each jurisdiction within which the loss or damage 
occurs. 

MM Cult 7:  The location of all existing trees, palms and other landscaping shall be noted on the 
construction drawings that will be prepared for this project to facilitate review and proper 
permitting by the affected jurisdiction. 

MM Cult 8:  If construction activities that require digging are located closer than eight feet from 
a mature palm, a certified arborist shall evaluate the specific palm(s) to determine if the palm can 
remain in place, be relocated successfully or if project redesign may be warranted.  If the palm 
must be removed, replacement shall be pursuant to the requirements of the jurisdiction within 
which the palm(s) is/are located. 

MM Cult 9:  If construction activities that require digging are located closer than thirty feet 
from the drip line of a mature tree, a certified arborist shall evaluate the specific tree(s).  The 
arborist will recommend the course of action most likely to preserve the tree including but not 
limited to trimming to help with stability, no action and the tree remains in place as is, project 
redesign, or the means to achieve a successful relocation.  If the tree must be removed, 
replacement shall be commensurate with the size and age of the tree being removed, pursuant to 
the requirements of the jurisdiction within which the tree(s) is/are located, and in no case shall 
replacement trees be less than 24-inch box size trees.. 

Summary of Environmental Effects After Mitigation Measures are Implemented 
If the mitigation measures MM Cult 1 through MM Cult 9 are implemented, impacts to historical 
resources and to previously unknown potentially significant archaeological and paleontological 
resources will be less than significant. 

 

See page 
1.0-2 of the 
Intro-
duction to 
the Final 
PEIR and 
the MMRP 
for revised 
mitiga-tion 
measures. 
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Population and economic growth is not inherently negative.  Growth can be beneficial, neutral, 
or cause adverse environmental impacts.  Each local, state or federal agency responsible for 
future growth will have to address potential environmental impacts and how to mitigate them 
when more information is available.  The types of impacts that population and economic growth 
could include impacts on water and air quality; water supply; transportation; loss of open space, 
biological or agricultural resources; and other resource areas addressed by CEQA. 
 
When growth occurs, such environmental factors are considered within the framework of local 
land use and regulatory decisions.  Future development in any jurisdiction is influenced by many 
factors, only one of which is the reliability of the water supply.  Other factors include such things 
as General Plan policies and zoning ordinances; the availability of community services and 
infrastructure, such as sewers, streets and libraries; employment opportunities; and maintenance 
costs.  There is no way that this Program EIR can determine the location or rate of growth, or the 
level of significance of any direct, indirect or cumulative impact that might result from the 
implementation of the RCF project.   
 

See page 1.0-4 
of the Final 
PEIR for text 
added as 
Section III-5, 
Irreversible 
Environmental 
Changes
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IV. References and Supporting Information 
 

1. References 
The following documents were referred to as general information sources during preparation 
of this document. They are available for public review at the locations abbreviated after each 
listing and spelled out at the end of this section. Some of these documents are also available 
at public libraries and at other public agency offices.  

 
AQMP Air Quality Management Plan for SCAB. 1997. (Available at SCAQMD) 
 
CColGP  City of Colton General Plan. 1987. (Available at Colton Planning) 
 
CCorGP City of Corona General Plan. 1976. (Available at Corona Planning)  
 
CGTGP City of Grand Terrace General Plan. 1988. (Available at GT Planning) 
 
CRivGP City of Riverside General Plan. 1994. (Available at Riverside Planning) 
 
CSBGP City of San Bernardino General Plan. 1991. (Available at SB Planning) 
 
County Health San Bernardino County Health Services. Personal Communication with 

Jackie Adams. October 22, 2003. 
 
CoRivGP County of Riverside General Plan. 2003. (Available at Riv Co Planning) 
 
Encroachment Permit Riverside County Transportation Department. Sample Encroachment 

Permit. 2002. (Available at WMWD)  
 
Grand Terrace City of Grand Terrace. Personal Communication with John Lampe. May 

20, 2003. 
 
MSHCP Western Riverside County Multiple Species Habitat Conservation Plan. 

2002. (Available at www.rcip.org/draft_mshcp_2_toc.htm) 
 
RivCanal City of Riverside Public Utilities, Cultural Resource Survey of the 

Riverside Canal (CA-RIV-4495H, CA-RIV-4491H, CA-SBR-7172H) 
Riverside and San Bernardino Counties. October 2001. (Available at City 
of Riverside) 

 
RWQCB a Regional Water Quality Control Board, Santa Ana Region. Investigation 

of Sources of TCE and PCE Contamination in the Bunker Hill 
Groundwater Basin. 1986. (Available at RWQCB) 
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RWQCB b Regional Water Quality Control Board, Santa Ana Region. Water Quality 
Control Plan, Santa Ana River Basin (8). 1995. (Available at RWQCB) 

 
San Bernardino City of San Bernardino. Personal Communication with Mike Wolff. May 

20, 2003. 
 
SBVMWD a San Bernardino Valley Municipal Water District. Regional Water 

Facilities Master Plan, Final Draft. Reference Documents. Prepared by 
Camp Dresser & McKee. August 15, 1995. (Available at SBVMWD) 

 
SBVMWD b San Bernardino Valley Municipal Water District, current groundwater 

records provided by Bob Tincher. 2000. (Available at SBVMWD) 
 
SBVMWD c San Bernardino Valley Municipal Water District. Regional Water 

Facilities Master Plan Water Quality Study. Prepared by Camp Dresser & 
McKee. May 1996. (Available at SBVMWD) 

 
SCAQMD South Coast Air Quality Management District. CEQA Air Quality 

Handbook. April, 1993, with November 1993 Update. (Available at 
SCAQMD) 

 
Standard Specs Western Municipal Water District of Riverside County, Riverside, 

California. Standard Specifications. 1997. (Available at WMWD) 
 
Sogge et al. Sogge, M.K., R.M. Marshall, S.J. Sferra, and T.J. Tibbits. A Southwestern 

Willow Flycatcher Natural History Summary and Survey Protocol. 1997. 
Technical Report NPS/NAUCPRS/NRTR-97/12. USGS Colorado Plateau 
Research Station. Northern Arizona University, Flagstaff, Arizona. 37 pp. 
(3-page revision added in 2000).  

 
USFWS a United States Fish and Wildlife Service. Endangered and Threatened 

Wildlife and Plants; Endangered Status For Eriastrum densifolium ssp. 
sanctorum (Santa Ana River woolly-star) and Centrostegia leptoceras 
(slender-horned spineflower). 1987. Federal Register vol 52, no. 187. Pp. 
36265-36270. (Available at www.ecos.fws.gov) 

 
USFWS b United States Fish and Wildlife Service. Draft Recovery Plan for the Least 

Bell’s Vireo (Vireo bellii pusillus). 1998. U. S. Fish and Wildlife Service. 
Portland, OR. 139 pp. (Available at www.ecos.fws.gov) 

USFWS c U.S. Fish and Wildlife Service. Arroyo southwestern toad (Bufo 
microscaphus californicus) recovery plan. 1999. U.S. Fish and Wildlife 
Service. Portland, OR. 119 pp. (Available at www.ecos.fws.gov) 

USFWS d United States Fish and Wildlife Service. Endangered and Threatened 
Wildlife and Plants; Threatened Status for the Santa Ana Sucker. 2000. 
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Federal Register vol 65, no. 71. Pp. 19686-19698. (Available at 
www.ecos.fws.gov) 

 
USFWS e United States Fish and Wildlife Service. Endangered and Threatened 

Wildlife and Plants; Final Rule To Designate Critical Habitat for the Santa 
Ana Sucker (Catostomus santaanae). 2004. Federal Register vol 69, no. 
38. Pp. 8839-8861. (Available at www.ecos.fws.gov) 

 

USGS a U.S. Department of the Interior, Geological Survey. USGS Professional 
Paper: Chemistry and Isotopic Composition of Ground Water Along a 
Section near the Newmark Area, San Bernardino County, California. 
Prepared by John A. Izbicki, Wesley R. Danskin, and Gregory O. Mendez. 
1998. (Available at http://ca.water.usgs.gov)  

WSBWM a Western-San Bernardino Watermaster Report. 2001. (Available at WMWD 
or at www.sbvmwd.com) 

 
 
Location:  Address:         
 
AQMD South Coast Air Quality Management District. 21865 East Copley Drive, 

Diamond Bar, CA 91765. 
 
Colton Planning City of Colton, Community Development, Planning Division. 650 N La 

Cadena Drive, Colton, CA 92324. 
 
Corona Planning City of Corona, Planning Department. 815 W Sixth Street, Corona, CA 

92881. 
 
GT Planning City of Grand Terrace, Planning Department. 22795 Barton Road, Grand 

Terrace, CA 92324. 
 
Riv Co Planning County of Riverside Planning Department. 4080 Lemon Street, Riverside, 

CA 92502. 
 
Riverside Planning City of Riverside, Planning & Building Department, 3900 Main Street, 3rd 

Floor, Riverside, CA 92522. 
 
RWQCB Regional Water Quality Control Board, Santa Ana Region. 3737 Main 

Street, Suite 500, Riverside, CA 92501. 
 
SB Planning City of San Bernardino, Development Services Department, 300 N “D” 

Street, 3rd Floor, San Bernardino, CA 92418. 
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SBVMWD San Bernardino Valley Municipal Water District. 1350 South “E” Street, 
San Bernardino, CA 92412. 

 
WMWD Western Municipal Water District. 450 Alessandro Blvd. Riverside, CA 

92508. 
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2. Organizations Consulted 
Western Municipal Water District Staff 
450 Alessandro Blvd. 
Riverside, CA  92508 
 
Bill Dendy & Associates 
Bill Dendy  Consultant to WMWD 
429 “F” Street, Suite 2 
Davis, Ca 95616 

 
Don Harriger consultant to WMWD 
393 Vintage Park Drive, Suite 140 
Foster City, CA  94404 

 
San Bernardino Valley Municipal Water District 
Bob Reiter 
P.O. Box 5906 
San Bernardino, CA  92412-5906 
 
Randy Van Gelder 
P.O. Box 5906 
San Bernardino, CA  92412-5906 

 
City of Riverside 
3900 Main Street 
Riverside, CA 92522 
 
City of Grand Terrace       
C/O John Lampe 
22795 Barton Road 
Grand Terrace, California 92324 
 
City of Corona 
815 W. Sixth Street 
Corona, CA 92882 
 
City of Colton 
650 North La Cadena Drive 
Colton, CA 92324 
 
City of San Bernardino      
C/O Mike Wolff 
Law Offices of Craig O. Dobler, Inc. 
6377 Riverside Avenue, Suite 101 
Riverside, CA  92506 
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California Regional Water Quality Control Board Santa Ana (CDFG)  
Regional Planning Mark Adelson 
3737 Main Street, Suite 500, California Tower 
Riverside, CA  92501-3339 
 
San Bernardino County Health Dept. 
C/O Jackie Adams 
351 N. Mountain View Ave 
San Bernardino, CA 92415-0010 
 
Wes Danskin, Optimal Basin Management Project Chief 
U.S. Geological Survey 
Water Resources Division 
5735 Kearny Villa Road, Suite O 
San Diego, California 92123 
 
San Bernardino Valley Water Conservation District 
1630 West Redlands Blvd., Suite A 
P.O. Box 1839 
Redlands, California 92373 
Tom Crowley, Asst. General Manager.  
 
Dr. M. C. “Matt” Hall, Coordinator 
Eastern Information Center 
Department of Anthropology 
University of California 
Riverside, CA 92521 
 
Laurie Perry, Museum Property Program 
Lower Colorado Region 
U.S. Bureau of Reclamation 
P. O. Box 61470 
Boulder City, NV 89006 
 
Mr. William Steele, Area Manager 
Southern California Area 
U.S. Bureau of Reclamation 
27708 Jefferson 
Temecula, CA 92590   
 
Native American Heritage Commission 
915 Capitol Mall, Room 364 
Sacramento, CA 95814 
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Pechanga Band of Luiseño Indians 
C/O Brenda Tomaras, Laura Miranda and Paul Macarro  
Miranda, Tomaras & Ogas, LLP 
10755-F Scripps Poway Parkway # 281 
San Diego, CC 92131 
 
Ramona Band of Chuilla 
C/O Mr. Anthony Largo and Wendy Kitchen 
56310 Highway 371, Suite B 
Anza, CA 92539 
 
San Manuel Band of Mission Indians, Environmental Department 
C/O Ms. Ann Brierty and Mr. Tony Mejia 
2659 Community Center Drive 
Highland, CA 92346 
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1.0  INTRODUCTION 
 
The Final PEIR, as required pursuant to CEQA Guidelines Sections 15089 and 15132, must 
include the Draft PEIR or a revision thereof, comments and recommendations received on the 
Draft PEIR, a list of persons, organizations and public agencies commenting on the Draft PEIR 
and the responses of the Lead Agency to significant environmental points raised in the review 
and consultation process.  A reporting or monitoring program (MMP) must also be prepared and 
approved to ensure compliance during project implementation (Public Resources Code Section 
21081.6, CEQA Guidelines Section 15097). 

 
 
RELATIONSHIP TO THE DRAFT PEIR 
The Final PEIR, together with the July 2004 Draft PEIR (as annotated herein), the Mitigation 
Monitoring Program and the Findings constitute the environmental disclosure record that will 
serve as the basis for approval of the proposed project. 
  
 
CORRECTIONS, ERRATA AND CHANGES FROM DRAFT TO FINAL PEIR 
Corrections, errata and changes from the Draft to Final PEIR represent additional information, 
clarifications or corrections that do not change the project impacts and/or mitigation measures 
such that new or more severe environmental impacts result from the project.  Such items are 
sometimes added as a result of comments received from responsible agencies, changes in the 
existing conditions at the site, revised public policies since the Draft PEIR was written, and 
minor errors or clarifications.  
 
The following summary will present the location and types of additions, changes or corrections 
made within each section of the Final PEIR since the Draft PEIR was published.  The Draft PEIR 
published herein has annotations in the margins identifying changes made in the Final PEIR 
process. 
 
The City of Riverside, Planning Department, Letter dated September 23, 2004: The Cultural 
Resource Survey of the Riverside Canal (CA-RIV-4495H, CA-RIV-4791H, CA-SBR-7172H) 
Riverside and San Bernardino Counties California was obtained from Mr. Milligan at the City.  
This document will be added to the References section of the PEIR and page II-4-6, paragraph 4, 
of the Draft PEIR will be corrected to read: 
 

“The Riverside Canal (CA-RIV-4791H) runs along the southern alignment of the 
proposed project area in portions of Reaches F and H, but the proposed alignment does 
not involve the actual canal right-of-way.  Rather, the proposed project parallels the 
Riverside Canal.  The Riverside Canal was evaluated for cultural significance in the 
Cultural Resource Survey of the Riverside Canal (CA-RIV-4495H, CA-RIV-4791H, 
CA-SBR-7172H) Riverside and San Bernardino Counties California, October 2001.  
The report concludes that the canal has overall historic significance based on its role in 
the historic development of the region, but the integrity of the historic resource today 
only warrants designation in key locations, near the Santa Ana River and the Highgrove 
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Drop structure.  The segments of the canal which will be paralleled by the Riverside-
Corona Feeder Project are located southwest of Van Buren Boulevard and were 
identified as having poor to very poor historic integrity at this time.  Potential impacts to 
the Riverside Canal will be avoided by paralleling the canal and not involving specific 
portions of the canal.” 

 
Page I-4-2, paragraph 3, of the Draft PEIR will be corrected to read 
 

“Encroachment permits will be required for boring underneath the Santa Ana River and 
other drainage channels.  ALicense Agreement might also be required from the San 
Bernardino Water Conservation District and such an agreement will require 
compensation for use of the District’s right of way.” 

 
Page II-4-4 of the Draft PEIR, Project Compliance with Existing Regulations shall include the 
following text: 
 

“Section 106 of the National Historic Preservation Act requires federal agencies to take 
into account the effects of their undertaking on historic properties and Native American 
sites of religious or cultural significance. Section 106 would apply to the proposed 
project if federal agencies are involved in the development or if federal money is used.  
The Section 106 process requires consultation with Native American representatives, 
local agencies, and the State Historic Preservation Officer. If in the future this project is 
awarded federal funds, the official NEPA process and Section 106 will be required.” 

 
In response to letters received from the Native American Heritage Commission and several 
tribes, the Cultural Resources mitigation measures have been revised to provide clarity and 
respond to comments raised by the Native American community.  The mitigation measures 
located on pages II-4-7 and 8 in the Draft PEIR shall be replaced with the following: 
 

MM Cult 1: In order to reduce potential significant impacts to historic and non-Native 
American archaeological and historic resources, full time archaeological monitoring 
during excavations shall be conducted in sensitive areas (e.g., near the Santa Ana River 
crossing), within undeveloped areas along the project alignment, near Riverside 
Highland Water facility site thought to be in the vicinity of Barton Road (north of Palm 
Avenue), at the Gage Canal crossing in the cities of Riverside and Grand Terrace, at the 
Railroad crossings (AT&SF Railroad Alignment and Southern Pacific Railroad), the 
Riverside Canal, at Victoria Avenue and Irving Street.  The extent and duration of the 
archaeological monitoring shall be determined by a qualified archaeologist once the 
construction schedule is defined for each reach of project construction.  In the event of 
an accidental discovery, the archaeological monitor will comply with State CEQA 
Guidelines section 15064.5. 
 
MM Cult 1a:  If non-Native American archaeological or historic resources are 
discovered, the local jurisdiction and land owner where the resources are found will be 
notified by WMWD.  Depending on the nature of the resource, appropriate mitigation 
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and monitoring will be developed by WMWD in conjunction with all affected parties 
and the on-site archaeologist, and may include such things as: 
 
• Documentation, removal and curation at a local museum, federal repository or 

other appropriate steward agency. 
• Documentation and retention in place.   
• Further detailed archaeological studies to determine the nature and extent of the 

find. 
• Retention by the land owner. 
• Other measures agreed upon by the parties involved. 
 
MM Cult 2: In response to comments from local tribes and to be sensitive to the 
cultural heritage of the tribes that have claimed an interest in the project area, the 
archaeological monitoring program shall be executed in conjunction with the tribes to 
assist in determining which areas of the project alignment are in sensitive locations 
where undisturbed soils will be excavated. Such areas will include, at a minimum: the 
Santa Ana River (San Bernardino County) and Springbrook Wash (Riverside County 
and City) crossings and a natural area near Irving and Firethorn Streets (Mockingbird 
Canyon area) in the City of Riverside.  
 
Prior to grading, WMWD shall contact the Native American Heritage Commission 
(NAHC) to determine the Most Likely Descendent (MLD) within any given Reach 
where the pipeline is to be constructed.  WMWD shall enter into a pre-excavation 
agreement for one paid monitor with the Native American tribe identified by the NAHC 
as the MLD for each Reach of project construction where undisturbed native soils will 
be affected and sensitive resources are likely.  In the event of an accidental discovery, 
the archaeological monitor will comply with State CEQA Guidelines section 15064.5. 
 
To respond to the expressed desire of each tribe to monitor construction in sensitive 
areas and in the spirit of interagency cooperation, the Pechanga, Ramona and San 
Manuel shall be notified by WMWD prior to excavation activities.   
 
MM Cult 3: To ensure the proper disposition of cultural resources of interest to the 
tribes uncovered during excavation for the installation of the RCF Project, WMWD 
shall seek input from the tribes to develop a plan for such dispersal that encompasses the 
tribes’ desired treatment and disposition of Native American cultural resources, 
including human remains.  After considering the tribes' input and recommendations, 
WMWD shall approve and finalize such a plan prior to grading.  WMWD shall agree to 
present the plan and encourage land owners to follow the plan if cultural resources of 
interest to the tribes are found on land not owned by WMWD.  
 
MM Cult 4: No change.  
 
MM Cult 5: If human remains are uncovered at any time, all activities in the area of the 
find shall be halted by WMWD or its contractor and the County Coroner shall be 
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notified immediately pursuant to CA Health & Safety Code Section 7050.5 and CA 
PRC Section 5097.98.  If the Coroner determines that the remains are of Native 
American origin, the Native American Heritage Commission (NAHC) shall be notified 
by the Coroner.  The NAHC will determine and notify the Most Likely Descendent 
(MLD). The MLD shall be allowed to inspect the site of the discovery.  The MLD shall 
complete the inspection and make recommendations for treatment within 24 hours of 
notification by the NAHC. 

MM Cult 5a: If a sacred site is encountered within the project alignment, WMWD will 
work with the tribes to avoid the site, if feasible.   

 
To consolidate any discussions regarding irreversible changes to the environment and to respond 
to CEQA Guidelines Section 15126.2(c), the following text shall be added to the Draft PEIR 
following page III-4-2. 
 

Irreversible Environmental Changes 
CEQA Guidelines section 15126.2 (c) requires that the EIR discuss primary and 
secondary impacts of the proposed project that result in significant irreversible changes 
in the environment. Section 15126.2 (c) identifies as examples such things as use of 
nonrenewable natural resources, irreversible changes in land use, and irreversible 
damage to the environment resulting from environmental accidents associated with the 
project. 
 
Consumption of non-renewable resources will result from construction and operation of 
the proposed project. Non-renewable resources such as sand, gravel, and steel will be 
consumed during project construction. Energy, fossil fuels, oils and natural gas will be 
irreversibly committed during construction. These same energy resources may be used 
for pumping equipment during operations. The continued use of these resources 
associated with project operations represents a long-term obligation.  
 
Although water consumption may increase as a result of the proposed project, it is the 
purpose of the project to store and use water that is presently in excess of State Water 
Project needs.  If additional consumption results, such additional consumption in this 
area will require a long-term commitment to providing water service. Conservation 
programs and mitigation measures will limit harmful effects to water sources but cannot 
completely prevent irreversible changes to the environment from the use of water for 
urban purposes. 
 
Following completion of the proposed pipeline, the roads, parking lots, vacant and 
natural lands will be returned to their present state; since this is an underground project 
virtually no changes to surface conditions or land uses will remain for the long term.  
The only above-ground facilities that will be constructed as a part of this project will be 
up to 20 well heads and a pump station.  Since the locations of the future well sites is 
speculative at this time, the environmental impacts of the future wells will be discussed 
in environmental analysis and documentation prepared pursuant to CEQA at the time 
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sites are identified.  The pump station has been evaluated in this EIR and will use fuels 
for pumping as discussed in the previous paragraphs.    
 
The proposed project should not result in future accidents or upset that will damage the 
environment. No hazardous chemicals are or will be stored or transported in association 
with this project’s operations.  

 
PUBLIC REVIEW SUMMARY 
The EIR process typically consists of three parts – the Notice of Preparation, Draft EIR, and 
Final EIR.  The Notice of Preparation (NOP) for the proposed project was circulated in March of 
2003.  The NOP was distributed directly to over 150 public agencies, property owners and 
interested parties.  A notice advising the availability of the NOP was posted with both the 
Riverside County Clerk of the Board and San Bernardino County Clerk on March 28, 2003 and 
the State Clearinghouse on March 27, 2003 for a 30-day comment period. Copies of the NOP, 
the NOP distribution list, and comments received on the NOP are presented in Appendix A of 
the Draft PEIR for the Riverside-Corona Feeder Project, July 2004.   

 
A Scoping meeting was held as recommended in Section 15083 of the CEQA Guidelines to 
which all NOP recipients were invited.  Two responsible agencies, Riverside Transit Agency and 
Elsinore Valley Municipal Water District, attended the meeting held on April 9, 2003.  Issues 
raised included impacts on public transportation and groundwater. 

 
Western Municipal Water District (WMWD) as the Lead Agency circulated a Draft 
Environmental Impact Report (PEIR) for the Riverside-Corona Feeder project August 16 
through September 29, 2004. Notices of Availability of the Draft PEIR were distributed directly 
to responsible agencies, trustee agencies, other interested parties, and local libraries.  The Draft 
PEIR was distributed on CD to all responsible and trustee agencies in addition to hard copies.  
Documents were distributed via U.S. Mail and/or Overnight Express on August 15, 2004.  The 
official State Clearinghouse review period began August 16, 2004 and ended September 29, 
2004. 
 
General public notice of availability of the Draft PEIR was given by publication on August 18, 
2004 in The Sun and The Press Enterprise.  Copies of the published notice are presented in 
Section 3.0, herein.  As required by Public Resources Code Section 21092.3, a copy of the public 
notice was posted with the Counties of Riverside and San Bernardino on August 17, 2004 (see 
Section 3.0). 
 
As provided in the public notice and in accordance with CEQA Section 21091(d), WMWD 
accepted written comments through September 29, 2004.  Twelve letters were received during 
the comment period from: Native American Heritage Commission; Pechanga Band of Luiseño 
Indians; City of Calimesa; City of Grand Terrace; City of Riverside, Public Utilities; City of 
Riverside, Public Works; City of Riverside, Planning Department; Riverside Unified School 
District; City of San Bernardino Municipal Water Department; County of San Bernardino 
Department of Public Works; County of San Bernardino Department of Land Use Services and 
Orange County Water District.  Subsequent to the close of the public review period, additional 
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comment letters were received from the Native American Heritage Commission (NAHC), 
Department of Toxic Substance Control, Ramona Band of Cahuilla Indians, and the San Manuel 
Band of Mission Indians.  Responses to all letters are included in Section 2.0 of this Final PEIR 
and the letters are provided in their entirety in Section 2.0 following all responses.  
 
In accordance with the provisions of Public Resources Code Section 21092.5, WMWD has 
provided a written response to each commenting entity no less than 10 days prior to the proposed 
certification date. 
 
 
LIST OF PERSONS, ORGANIZATIONS AND PUBLIC AGENCIES THAT 
COMMENTED ON DRAFT PEIR 
 
 State Agencies 
 Native American Heritage Commission 
 Department of Toxic Substance Control 
 
 Native American Tribes 
 Pechanga Band of Luiseno Indians 
 Ramona Band of Cahuilla Indians 
 San Manuel Band of Mission Indians 
 
 Local Agencies 

City of Calimesa 
 City of Grand Terrace 
 City of Riverside, Public Utilities 
 City of Riverside, Public Works 
 City of Riverside, Planning Department 
 Riverside County Flood Control and Water Conservation District 
 Riverside Unified School District 
 City of San Bernardino Municipal Water Department 

County of San Bernardino Department of Public Works 
County of San Bernardino Department of Land Use Services 
Orange County Water District 
Imperial County 
 

 Regional Agencies 
Western Riverside Council of Governments 
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2.0  RESPONSE TO COMMENTS 
 
 
 
 Pursuant to CEQA Guidelines Section 15088, the responses to comments presented in 
this section address specific, relevant comments on environmental issues raised in the submitted 
comment letters.  Copies of the original letters, including all attachments, are presented in this 
section following the responses to all commenting entities. 
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RESPONSE TO COMMENTS 
 

STATE AGENCIES 
 



 Native American Heritage Commission 
 Letter Dated September 29, 2004 
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Comment #1: 
 

 
 
Response #1:  
 
The requested information was provided to the Native American Heritage Commission (NAHC).  
A Sacred Lands file search was completed, the results of which are expressed in the NAHC’s 
November 2004 letter, herein.  No new information was provided or issues raised by this 
comment that were not previously analyzed in the Draft Program Environmental Impact Report 
(PEIR). 
 
Comment #2: 
 

 
  
Response #2:  
 
Western Municipal Water District (WMWD) met with representatives of the Pechanga and their 
attorneys on January 19, 2005.  Two other tribes were represented at this meeting, the Ramona 
Band of Cahuilla Indians (Ramona) and the San Manuel Band of Mission Indians (San Manuel), 
as they had also expressed a tribal interest in the area of the project.  Additional information has 
been provided to all parties and revised mitigation measures have been prepared for their 
consideration.  WMWD is working, and will continue to work, with those tribes interested in the 
project area.   
 
Any inadvertently discovered artifacts are the property of the land owner within whose 
ownership they are discovered.  WMWD is not, and likely will not be, the land owner of any of 
the properties through which the proposed pipeline is to be installed.  The pipe will be installed 
through the use of encroachment permits in public rights of way and through easements for 
utility purposes.  Therefore, WMWD cannot commit to the disposal of artifacts in any particular 
way unless the property owners concur.  WMWD has committed to encourage property owners, 
which will primarily be other public agencies, to handle Native American cultural resources in 
ways that the Pechanga and other tribes prefer.  WMWD and any other owner or agency 



 Native American Heritage Commission 
 Letter Dated September 29, 2004 
 
 
 
 

 
Western Municipal Water District   2.0-4 
Riverside-Corona Feeder Project 
May 2005 
 

involved must handle human remains and grave artifacts as required by law.  No new 
information was provided or issues raised by this comment that were not previously analyzed in 
the Draft PEIR. 
 
Comment #3: 
 

 
 
Response #3:  
 
There are no federal funds currently allocated to this proposed project.  In the future, however, 
such funds may become available and the proposed project will be subject to the Section 106 
process and the National Environmental Protection Act (NEPA) process.  As a result of your 
response and the list you provided, WMWD sent letters to all those representatives on your list 
and has begun consulting with the three tribes identified in Response #2, above.   
 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft PEIR. 
 
Comment #4: 
 

 
 



 Native American Heritage Commission 
 Letter Dated September 29, 2004 
 
 
 
 

 
Western Municipal Water District   2.0-5 
Riverside-Corona Feeder Project 
May 2005 
 

Response #4:  
 
The Draft PEIR includes a mitigation measure, MM Cult 5, which provides for the accidental 
discovery of human remains.  It has been revised (additions underlined, deletions struck) to 
better describe the process required by law, as follows: 
 
MM Cult 5: If human remains are uncovered at any time, all activities in the area of the find shall 
be halted by WMWD or its contractor and the County Coroner shall be notified immediately 
pursuant to CA Health & Safety Code Section 7050.5 and CA PRC Section 5097.98. and all 
activities in the area of the find shall be halted.  If the Coroner determines that the remains are of 
Native American origin, the Native American Heritage Commission (NAHC) shall be notified 
by the Coroner.  The NAHC will determine and notify the Most Likely Descendent (MLD). The 
MLD shall be allowed to inspect the site of the discovery.  The MLD shall complete the 
inspection and make recommendations for treatment within 24 hours of notification by the 
NAHC. and consultation with the local Native American representatives shall be initiated to 
determine the disposition of the remains in accordance with State and County guidelines. 
 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft PEIR. 
 



 Native American Heritage Commission 
 Letter Dated November 4, 2004 
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Comment #1: 
 

 
 
Response #1:   
 
WMWD appreciates your efforts in the records search for Sacred Lands and understands that 
sites other than those within your records may exist within the project area.  The archaeological 
survey report prepared for the project, and included as Appendix E of the Draft Program 
Environmental Impact Report (PEIR), included contact with the Historic Resources Information 
Centers at UC Riverside and San Bernardino County Museum.  No new information was 
provided or issues raised by this comment that were not previously analyzed in the Draft PEIR. 
 
Comment #2: 
 

 
 
Response #2:  
 
The Draft PEIR provided mitigation to address the possibility of inadvertently discovering 
subsurface archaeological resources.  Mitigation measures MM Cult 1 through 3 address various 
aspects of this issue.  Through consultation with the Pechanga, Ramona and San Manuel (the 
tribes), WMWD has revised these mitigation measures to clarify and better address Native 
American concerns. 
 
MM Cult 1a:  If non-Native American archaeological or historic resources are discovered, the 
local jurisdiction and land owner where the resources are found will be notified by WMWD.  
Depending on the nature of the resource, appropriate mitigation and monitoring will be 
developed by WMWD in conjunction with all affected parties and the on-site archaeologist, and 
may include such things as: 
 

• Documentation, removal and curation at a local museum, federal repository or other 
appropriate steward agency. 

• Documentation and retention in place.   
• Further detailed archaeological studies to determine the nature and extent of the find. 
• Retention by the land owner. 
• Other measures agreed upon by the parties involved. 
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MM Cult 2: In response to comments from local tribes and to be sensitive to the cultural 
heritage of the tribes that have claimed an interest in the project area, the archaeological 
monitoring program shall be executed in conjunction with the tribes Native American monitoring 
in to assist in determining which areas of the project alignment are in sensitive locations where 
undisturbed soils will be excavated. Such areas will include, at a minimum: the Santa Ana River 
(San Bernardino County) and Springbrook Wash (Riverside County and City) crossings and a 
natural area near Irving and Firethorn Streets (Mockingbird Canyon area) in the City of 
Riverside.  
 
Prior to grading, WMWD shall contact the Native American Heritage Commission (NAHC) to 
determine the Most Likely Descendent (MLD) within any given Reach where the pipeline is to 
be constructed.  WMWD shall enter into a pre-excavation agreement for one paid monitor with 
the Native American tribe identified by the NAHC as the MLD for each Reach of project 
construction where undisturbed native soils will be affected and sensitive resources are likely.  In 
the event of an accidental discovery, the archaeological monitor will comply with State CEQA 
Guidelines section 15064.5. 
 
To respond to the expressed desire of each tribe to monitor construction in sensitive areas and in 
the spirit of interagency cooperation, the Pechanga, Ramona and San Manuel shall be notified by 
WMWD prior to excavation activities.   
 
MM Cult 3: To ensure the proper disposition of cultural resources of interest to the tribes 
uncovered during excavation for the installation of the RCF Project, WMWD shall seek input 
from the tribes to develop a plan for such dispersal that encompasses the tribes’ desired treatment 
and disposition of Native American cultural resources, including human remains.  After 
considering the tribes' input and recommendations, WMWD shall approve and finalize such a 
plan prior to grading.  WMWD shall agree to present the plan and encourage land owners to 
follow the plan if cultural resources of interest to the tribes are found on land not owned by 
WMWD.  

Should any resources be identified at any time during excavations for the Riverside-Corona 
Feeder Project, the archaeological monitor shall be permitted to evaluate the resources in 
accordance with the Federal and State guidelines.  Current standards require the archaeologist to 
curate materials in federally recognized repositories (e.g. the San Bernardino County Museum or 
the University of California, Riverside, Archaeological Research Unit). 

Comment #3: 
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Response #3:  
 
See Response #4 to the NAHC letter dated September 24, 2004 and Response #2, above.   
 
Comment #4: 
 

 
 
 
Response #4:  
 
See Response #3 to the NAHC letter dated September 24, 2004. 

 
 
 



 California Department of Toxic Substances Control 
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Comment #1:  
 

 
Response #1: 
 
The proposed project is a water pumping and conveyance system as described in Section I-2 of 
the Draft Program Environmental Impact Report (PEIR); the operation of which will not create 
or generate hazardous materials.  Construction and demolition (removal of asphalt and concrete) 
activities associated with the proposed project are subject to the regulations of federal, state and 
local agencies to protect the public from any releases of hazardous materials that may pose a risk 
to human health.  Regulations that deal directly with such issues as the distances of water pipes 
to other types of pipes, the transport or disturbance of hazardous materials, and the protection of 
surface and underground water quality are listed on pages II-7-5 through II-7-8 of the Draft 
PEIR.  The proposed project must comply with these regulations.  In addition, construction 
activities that might affect human health/sensitive receptors are also regulated by state and local 
agencies related to air quality, noise, water quality, etc.  These issues and regulations are 
discussed in the related sections of this EIR. 
 
In addition, the Draft PEIR identifies known hazardous sites within the vicinity of the project 
alignment and recommends avoidance as the first means of mitigation, thus avoiding possible 
disturbance and eliminating risks to human health/sensitive receptors.  The mitigation measures 
listed on page II-7-11 identify what must be done if avoidance of such sites cannot be achieved 
due to engineering or other constraints.  These mitigation measures include further site 
assessments, a workplan for cleanup and oversight by the appropriate jurisdictional regulatory 
agency, cleanup and post-cleanup sampling.  Mitigation measure MM Haz 7 also requires that 
appropriate safety measures and cleanup be implemented if unknown contamination is 
discovered during construction/demolition. 
 
Based on the nature of the proposed project and the analysis, regulations and mitigation 
measures provided in the Draft PEIR, no further oversight is required.  Western has identified to 
the best of its ability the potential locations for releases of hazardous materials, will attempt to 
avoid high risk areas, will abide by federal, state and local regulations, and will mitigate prior to 
construction if known areas of hazardous soils must be encountered.  Thus, there is no need for 
additional oversight by an “appropriate governmental agency” and risks associated with the 
release of hazardous materials have been reduced to less than significant levels.   
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No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft EIR. 
Comment #2: 
 

 
 
Response #2: 
 
The proposed project is a water pumping and conveyance system; the operation of which will not 
create or generate hazardous wastes.  As stated in the Draft PEIR, pages II-7-5 and II-7-6, to the 
extent applicable, the project will abide by all requirements of California Health and Safety 
Code, Division 20, Chapter 6.5 and the California Code of Regulations, Title 22, Division 4.5.  
For clarification, the discussion of the Hazardous Materials Transportation Act on page II-7-5 
will be amended to include the citation: “California Health and Safety Code, Division 20, 
Chapter 6.5.” 
 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft EIR. 
 
Comment #3:  
 

 
 
Response #3: 
 
The proposed project is a water pumping and conveyance system; the operation of which will not 
create or generate hazardous wastes.  Therefore, it is not anticipated that anything will be stored 
or disposed of on-site that would require permits through DTSC.  See Response #1, above. 
 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft EIR. 
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Comment #4:  
 

 
Response #4: 
 
The proposed project is a water pumping and conveyance system; the operation of which will not 
create or generate hazardous wastes.  This comment does not apply to the proposed project. 
 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft EIR. 
 
Comment #5:  
 

 
 
Response #5: 
 
The proposed project is a water pumping and conveyance system; the operation of which will not 
include hazardous waste treatment processes.  This comment does not apply to the proposed 
project. 
 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft EIR. 
 
Comment #6:  
 
There is no Comment numbered 6. 
 
Comment #7:  
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Response #7: 
 
Although it is not clear from the comment, it is assumed that the comment relates to Table II-7-
A: Hazardous Materials Sites in the Vicinity of the Riverside-Corona Feeder Project, page II-7-
9, in the Draft PEIR.  The address or cross streets for each site is/are included in the table along 
with the name of the facility and the type of hazardous materials site.  From this information, 
each site could be easily located and identified.   
 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft EIR. 
 
Comment #8 (not part of the numbered comments): 
 
DTSC provides guidance for cleanup oversight through the Voluntary Cleanup Program (VCP).  
For additional information on the EOA or VCP, please visit DTSC’s web site at www.dtsc.ca.gov.  
The letter also lists direct contact information for the project manager of these programs. 
 
Response #8: 
 
Western appreciates the information and will contact DTSC should any hazardous materials be 
encountered during the construction or operation of this project. 
 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft EIR. 
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RESPONSE TO COMMENTS 
 

NATIVE AMERICAN TRIBES 
 



 Pechanga Band of Luiseno Indians 
 Letter Dated September 28, 2004 
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The letter received from Miranda, Tomaras & Ogas, LLP on behalf of the Pechanga Band of 
Luiseno Indians (Pechanga) is divided with headings associated with different issues to which 
the comments relate.  For ease of comparison and response, the following responses are 
discussed under the same headings. 
 
Commenter’s Heading: WMWD, AS LEAD AGENCY, DETERMINES PROJECT 
ENVIRONMENTAL IMPACTS AND DECIDES MITIGATION FOR SUCH IMPACTS 
 
Comment #1:  
 

 
 
Response #1: 
 
The April 29, 2003 letter from California Indian Legal Services on behalf of the Pechanga 
specifically requested mitigation measures that provided for the Pechanga to have the ability to: 
1) determine disposition of all found cultural resources and human remains, and 2) provide tribal 
monitors during all grading activities; 3) it was also requested that landowners agree to 
relinquish ownership of all cultural resources to the Pechanga.   
 
The mitigation measures recommended by the Pechanga letter were not feasible in their 
recommended form and were not necessary in addition to mitigation measures included in the 
Draft EIR for the following reasons:   
 

• Since the issue of concern to the Pechanga is how to deal with previously undiscovered 
cultural resources, the archaeologist indicated that portions of the project area would 
likely have been within the territories of other tribes in addition to the Pechanga so more 
general mitigation measures that could apply to multiple tribes seemed more appropriate.  
As stated in the Archaeological Survey Report for the Riverside-Corona Feeder (RCF) 
project: 

 
“NOTE: although McKenna et al. emphasizes an ethnographic association between the 
project area and the Gabrielino, the Luiseno claim to the area cannot be ignored.  
Evidence of either group, as well as others, may be present within the project area.” 
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• With respect to the disposition of resources, many possible cultural resources may be 
encountered along the project pipeline route in addition to Native American cultural 
resources, such as artifacts related to the many known historic and historic archaeological 
resources known to be impacted/crossed by the pipeline.  Since WMWD will likely own 
none of the property through which the pipeline will be installed, the archaeologist 
believes it is required that found resources be curated, if necessary, through a recognized 
federal repository. It seems like a good idea since owners of the land might be more 
likely to work with such an agency, and not all cultural resources which may be found 
would be of interest to the Pechanga.   

 
• The alignment is primarily located within roads and parking lots, the soils under which 

have been replaced with fill dirt or previously disturbed during grading and construction.  
All areas within the project alignment, including exposed soils, have been significantly 
previously disturbed by natural phenomenon or human activity. The likelihood of finding 
resources in these areas was considered low, but an archaeologist will be consulted 
(pursuant to MM Cult 1 in the Draft EIR) to determine the level and extent of monitoring 
necessary once the construction schedule for each reach of the alignment has been 
determined.  Areas of the proposed project alignment where native soils are exposed and 
there is a higher likelihood of finding archaeological resources were identified in the 
Draft EIR and mitigation measures MM Cult 1 and 2 in the Draft EIR, page II-4-7 and 8, 
were included to address the need for archaeological and Native American monitors.  As 
stated in the Program Draft EIR, the project will be constructed within existing streets 
with the exception of three locations: the Santa Ana River (San Bernardino County) and 
Springbrook Wash (Riverside County and City) crossings and a natural area near Irving 
and Firethorn Streets (Mockingbird Canyon area) in the City of Riverside.  The reaches 
of the project that include these areas (Reaches A, B and E) would require Native 
American monitoring.  MM Cult 2 requires that the Native American monitor on site be 
of Gabrielino or Luiseno decent, thus a Pechanga monitor could be hired which WMWD 
thought would address the Pechanga request for monitoring. 

 
• The discovery of human remains outside of a cemetery must follow the law and 

procedures outlined in California Public Resources Code, Section 5097 et seq., 7050.5.  
Following such procedures, if it is determined that the bones are Native American, then 
the Native American Heritage Commission will determine the Most Likely Descendent 
(MLD).  Although the Pechanga have often been found to be the MLD for sites located 
within Riverside County, the MLD for sites located in or near San Bernardino County 
would likely be another tribe.  Therefore, it did not seem appropriate to give the 
Pechanga sole involvement with respect to tribes for the entire alignment with respect to 
the disposition of Native American remains. 

 
State CEQA Guidelines Section 15064 provides that WMWD, as lead agency, shall determine 
the project’s potential environmental impacts and decide upon feasible mitigation measures to 
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address such impacts.  “When evaluating a project’s impacts, a lead agency need not take a 
myopic view and may weigh the significance of an impact by looking at its overall effect” 
(Zeonoff v. Monterey County Board of Supervisors (1990) 222 Cal App 3d 1337).  State law also 
allows for a difference of opinion among experts and for a Lead Agency who does not have an 
in-house expert in a particular field to rely upon the recommendations of consulting experts to 
assist in making decisions and crafting mitigation measures. (Laurel Heights Improvement 
Association v. Regents of University of California (1988) 47 Cal. 3rd 376,408; Association of 
Irritated Residents v. County of Madera (2003) 107 Cal App 4th 1383,1397)  The case of 
National Parks & Conservation Association v. County of Riverside (1995) 71 Cal. App. 4th 1341 
found that the county had sufficient evidence to conclude the project’s potential impacts would 
be mitigated to below levels of significance and WMWD had sufficient evidence to conclude 
that the mitigation measures proposed in the Draft PEIR for the Riverside Corona Feeder project 
would mitigate potential impacts to cultural resources to below a level of significance.     
 
Comment #2: 

 
 

 
  
Response #2: 
 
In view of the Pechanga’s continued concern that WMWD has not adequately addressed the 
issue of cultural resources, WMWD has met with Pechanga representatives and provided 
information about known archaeological sites in an effort to cooperate.  Please also see Response 
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#1, above, to see how WMWD made judgments about appropriate mitigation that was included 
in the Draft PEIR and that a difference of opinions among experts does not mean that an EIR is 
inadequate.  Response #13, below, addresses WMWD’s attempt to craft mitigation measures that 
address the Pechanga’s requested mitigation measures and why some are infeasible.   
 
 
Commenter’s Heading: WMWD MUST INCLUDE INVOLVEMENT OF AND 
CONSULTATION WITH THE TRIBE IN ITS REVIEW PROCESS. 
 
Comment #3: 
 

 
 
Response #3:  
 
Throughout the process of research and writing the Draft PEIR and subsequent to its distribution, 
Western Municipal Water District (WMWD) has sought input, continued notification, consulted 
and provided information to Native American tribes.  According to the Archaeological Survey 
Report, a Sacred Lands records search was completed through the NAHC in 2003 as a part of the 
Archaeological Survey Report.  Letters were sent to all the tribal contacts provided by the 
NAHC.  No tribes responded at that time.  The Pechanga first responded with respect to this 
project to the Notice of Preparation of the Draft EIR.  Again in 2004, at the urging of the NAHC, 
another Sacred Lands search was conducted and letters were sent to tribal representative contacts 
provided by NAHC in November of 2004 by Webb Associates on behalf of WMWD.  The 
Ramona Band of Cahuilla (Ramona) and San Manuel Band of Gabrielino Indians (San Manuel) 
both responded with requests for onsite monitors.  WMWD does not intend to allow for the 
destruction of significant sacred or cultural resources and is working with tribal representatives 
(Mr. Macarro and Ms. Miranda) to provide adequate mitigation acceptable to the Pechanga Band 
of Luiseño Indians.  Other tribes (San Manuel and Ramona) have also requested monitors on 
site. WMWD has determined that funding three Native American monitors would be cost 
prohibitive, but understands that monitoring is needed.   
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WMWD met with representatives of the Pechanga and their attorneys on January 19, 2005.  Two 
other tribes were represented at this meeting, the Ramona and the San Manuel, as they had also 
expressed a tribal interest and on-site monitors in the area of the project.  Additional information 
has been provided to all parties and revised mitigation measures have been prepared for their 
consideration (sent April 1 and 5, 2005).  WMWD is working, and will continue to work with, 
the Pechanga and other tribes interested in the project area.   
 
There are no federal funds currently allocated to this proposed project.  In the future, however, 
such funds may become available and the proposed project will be subject to the Section 106 
process, federal government-to-government procedures, and the National Environmental 
Protection Act (NEPA) process.  See also Response #1 and #2, above. No new information was 
provided or issues raised by this comment that were not previously analyzed in the Draft PEIR. 
 
Comment #4: 
 

 

 
 
Response #4:   
 
The Draft PEIR is a programmatic level environmental impact report.  Because it is early in the 
project planning and no specific designs or construction plans exist for the pipeline, as stated in 
the Draft PEIR, federal permits such as a 401 or 404 permits, may be necessary.  It is 
acknowledged that historic resources listed on the National Register have the potential to be 
affected by the project.  Although it is not certain at this time if federal resources will be 
impacted or permits required, the following text will be added as part of the Final PEIR. 
 
Page II-4-4 of the Draft PEIR, Project Compliance with Existing Regulations: 
 
Section 106 of the National Historic Preservation Act requires federal agencies to take into 
account the effects of their undertaking on historic properties and Native American sites of 
religious or cultural significance. Section 106 would apply to the proposed project if federal 
agencies are involved in the development or if federal money is used.  The Section 106 process 
requires consultation with Native American representatives, local agencies, and the State 
Historic Preservation Officer. At the time this project is awarded federal funds, the official 
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NEPA process, and Section 106 will be initiated. WMWD has begun consultation with Native 
American representatives during the CEQA process to ensure involvement and input as early as 
possible.  
 
Commenter’s Heading: CURATION OF CULTURAL RESOURCES 
 
Comment #5: 
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Response #5: 
 
Subsequent to the receipt of this comment, Webb Associates and WMWD contacted UC 
Riverside Eastern Information Center (EIC) (a federal repository) and the Federal Bureau of 
Reclamation (which would be a likely administrator of federal funds, should any come to this 
project). 
 
Telephone communication was made with Dr. M.C. “Matt” Hall, Coordinator, EIC, to discuss 
the issue of resources being required to be curated at a federal repository.  He said that most 
decisions about resources depend on the circumstance, that he was not aware of a requirement 
for non-federal projects to use a federal repository, and that he was under the impression that a 
federally funded project would likely qualify as a “federal project” which would require a federal 
repository be used.  In the meeting with the Pechanga on January 19, 2005, this position was 
adamantly identified as incorrect by Pechanga legal counsel.  At this point, Webb Associates 
contacted the Bureau of Reclamation, Ms. Laurie Perry, Museum Property, Lower Colorado 
Region, in Colorado and WMWD set up a meeting with the local Bureau of Reclamation Area 
Manager, Mr. William Steele.  Ms. Perry indicated that for the purposes of archaeological 
resources, federal funding alone does not constitute a “federal project” that would require 
curation at a federal repository.  This was corroborated by Mr. Steele.  Based on the fact that the 
archaeologist and EIC do not agree and may be incorrect in their understanding of this issue, 
WMWD will rely upon the Bureau of Reclamation and the Pechanga, and MM Cult 3 will be 
revised.  Please see Response # 13, below, for revised text. 
 
No new information was provided or issues raised by this comment that would require 
recirculation of the Draft PEIR. 
 
Commenter’s Heading: PROJECT IMPACTS TO CULTURAL RESOURCES 
 
Comment #6: 
 

 
 
Response #6: 
 
WMWD appreciates the fact that the Pechanga do not oppose the project.  WMWD does not 
intend to allow for the destruction of unique or irreplaceable cultural resources and is working 
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with the tribal representatives to provide adequate mitigation acceptable to all.  It is also common 
and appropriate that the locations of Native American and other archaeological resources are not 
disclosed in public documents to help reduce vandalism and increase the likelihood that 
resources can be protected in place.  No new information was provided or issues raised by this 
comment that were not previously analyzed in the Draft PEIR. 
 
Comment #7:  
 

 
 

 
 
Response #7: 
 
Thank you for the information about known Luiseno territory.  A map of Luiseno territory was 
provided to WMWD at the January 19, 2005 meeting by Mr. Macarro.  The map is included with 
this comment letter to ensure its inclusion in the Final PEIR.  WMWD does not deny that the 
proposed project will be constructed within Pechanga’s area of tribal interest.  The Draft EIR 
noted that unidentified resources may be discovered and that the project was in Luiseno territory.  
As requested, WMWD has provided additional information regarding the location of known 
resources and revised mitigation measures so that the tribal representatives can give input about 
mitigation approaches and which reaches of the pipeline may be most likely to encounter Native 
American resources (see Response #13, below).   
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Map here: Luiseno Territory Map 
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Comment #8: 
 

 
 
Response #8: 
 
The alignment is primarily located within roads and parking lots, the soils under which have 
been replaced with fill dirt or previously disturbed during grading and construction.  All areas 
within the project alignment, including exposed soils, have been significantly previously 
disturbed by natural phenomenon or human activity. The Draft EIR identified areas of the 
proposed project alignment where native soils are exposed.  These are all in or near creek or river 
areas as you suggest: the Santa Ana River (San Bernardino County) and Springbrook Wash 
(Riverside County and City) crossings and a natural area near Irving and Firethorn Streets 
(Mockingbird Canyon area) in the City of Riverside.  The reaches of the project that include 
these areas (Reaches A, B and E) would require Native American monitoring.  In an attempt to 
address the concern about the disposition of a new or additional cultural site of sacred or 
ceremonial significance, the mitigation measures have been revised for inclusion and 
implementation in the Mitigation Monitoring Program, see Response #13, below. 
 
Comment #9: 
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Response #9: 
 
Due to the majority of the 30-mile pipeline being constructed under existing streets where many 
pipes are buried and the soils have been extensively excavated and refilled to the same depths 
that the RCF will be installed, there are many portions of the project alignment that will not 
disturb native soils and Native American monitoring on-site should not be necessary.  To that 
end, the mitigation measures have been revised to allow for Pechanga involvement in the process 
of determining which reaches of the alignment (or portions of project reaches) warrant on-site 
monitoring by Native Americans in addition to an archaeologist and, to the extent that WMWD 
has control, the treatment of Native American cultural resources as the Pechanga and/or other 
tribes see fit, see Response #13, below.   
 
Comment #10: 

  
 
 
 
Response #10: 
 
Although this issue was addressed in the Draft PEIR in MM Cult 5, it has been further clarified, 
see Response #13, below.  WMWD will comply with state laws.   
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Commenter’s Heading: MITIGATION MEASURES INADEQUATE 
 
Comment #11:  
 

 
 
Response #11: 
 
See Response #13, below.  WMWD will comply with state laws and work with the Pechanga and 
other tribes to assure proper respect and protections are given to cultural resources of importance 
to the Pechanga and other local tribes, as appropriate.   
 
Comment #12: 
 

 
 
Response #12:  
 
See Response #13, below.  WMWD will comply with state laws and work with the Pechanga and 
other tribes to assure proper respect and protections are given to cultural resources of importance 
to the Pechanga and other local tribes, as appropriate.   
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Commenter’s Heading: REQUESTED MITIGATION 
 
Comment #13: 
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Response #13:  
 
Requested mitigation measures in Comment #13 are addressed by number in the following 
paragraphs.  Revisions to Draft PEIR mitigation measures follow. 
 

1. As more tribes than the Pechanga could legitimately have cultural resources or sacred 
sites within the project area, WMWD will work with all interested Tribes to establish a 
mutually agreeable pre-excavation agreement.  A revised set of mitigation measures have 
been developed to address concerns raised about the treatment and disposition of Native 
American cultural resources and human remains discovered during project construction.  
The provision of a Native American monitor is also addressed.  (See Revised Mitigation 
Measures, below.) 

 
2. The provision of a Native American monitor was addressed in the Draft PEIR mitigation 

measure MM Cult 2.  Multiple tribes, including the Pechanga, have claimed an interest in 
the potential cultural resources or sacred sites within the project area.  To address these 
interests, WMWD will work with all interested tribes to establish a mutually agreeable 
pre-excavation agreement. After meeting with the tribes in January 2005 and receiving 
additional input about this issue in April from the Pechanga’s legal counsel, a monitor 
identified as the Most Likely Descendent by the NAHC will be used for this project.  
(See Revised Mitigation Measure MM Cult 2, below.)  

 
3. Archaeological monitoring in conjunction with Native American monitoring was 

addressed in the Draft PEIR mitigation measure MM Cult 2.  To the extent that the 
Pechanga are identified as the MLD for monitoring purposes, this requested mitigation 
measure has been incorporated into Revised Mitigation Measure MM Cult 2, below. 

 
4. As stated previously in this response, WMWD does not, and likely will not, own any of 

the land within which the project will be constructed.  Therefore, WMWD cannot require 
such a mitigation measure.  Legally, land owners may retain cultural resources if they so 
choose.  WMWD wishes to cooperate with the tribes to the extent possible and will 
encourage land owners of areas where any archaeological resources are discovered to 
relinquish them for proper treatment and disposition.  (See Revised Mitigation Measure 
MM Cult 3, below.) 

 
5. The disposition of human remains if found during construction activities was addressed 

in the Draft PEIR mitigation measure MM Cult 5.  That mitigation measure has been 
revised to be clearer and to cite the code sections that apply.  (See Revised Mitigation 
Measure MM Cult 5, below.) 

 
6. [5.] Sacred Lands Searches by the NAHC identified no known sacred sites within the 

project area (November 4, 2004) and the Archaeological Survey Report discovered none 



 Pechanga Band of Luiseno Indians 
 Letter Dated September 28, 2004 
 
 
 
 
 

 
Western Municipal Water District   2.0-28 
Riverside-Corona Feeder Project 
May 2005 

in the documentation previously recorded within the vicinity of the project.  If a sacred 
site is encountered within the project alignment, WMWD will work with the tribes to 
avoid the site, if feasible.  See revised mitigation measures below. 

 
The mitigation measures suggested by the commenter have been incorporated, to the extent 
feasible, into the PEIR as described above. The following measures shall be implemented to 
eliminate or reduce potentially significant impacts to historic and archaeological resources.  
Please note that additions to mitigation measures already found within the Draft PEIR are 
“underlined” and deletions shown in “strike-through.” 
 
MM Cult 1: In order to reduce potential significant impacts to historic and non-Native American 
archaeological and historic resources, full time archaeological monitoring during excavations 
shall be conducted in sensitive areas (e.g., near the Santa Ana River crossing), within 
undeveloped areas along the project alignment, near Riverside Highland Water facility site 
thought to be in the vicinity of Barton Road (north of Palm Avenue), at the Gage Canal crossing 
in the cities of Riverside and Grand Terrace, at the Railroad crossings (AT&SF Railroad 
Alignment and Southern Pacific Railroad), the Riverside Canal, at Victoria Avenue and Irving 
Street.  The extent and duration of the archaeological monitoring shall be determined by a 
qualified archaeologist once the construction schedule is defined for each reach of project 
construction.  In the event of an accidental discovery, the archaeological monitor will comply 
with State CEQA Guidelines section 15064.5. 
 
MM Cult 1a:  If non-Native American archaeological or historic resources are discovered, the 
local jurisdiction and land owner where the resources are found will be notified by WMWD.  
Depending on the nature of the resource, appropriate mitigation and monitoring will be 
developed by WMWD in conjunction with all affected parties and the on-site archaeologist, and 
may include such things as: 
 

• Documentation, removal and curation at a local museum, federal repository or other 
appropriate steward agency. 

• Documentation and retention in place.   
• Further detailed archaeological studies to determine the nature and extent of the find. 
• Retention by the land owner. 
• Other measures agreed upon by the parties involved. 

 
MM Cult 2: In response to comments from local tribes and to be sensitive to the cultural 
heritage of the tribes that have claimed an interest in the project area, the archaeological 
monitoring program shall be executed in conjunction with the tribes Native American monitoring 
in to assist in determining which areas of the project alignment are in sensitive locations where 
undisturbed soils will be excavated. Such areas will include, at a minimum: the Santa Ana River 
(San Bernardino County) and Springbrook Wash (Riverside County and City) crossings and a 
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natural area near Irving and Firethorn Streets (Mockingbird Canyon area) in the City of 
Riverside.  
 
Prior to grading, WMWD shall contact the Native American Heritage Commission (NAHC) to 
determine the Most Likely Descendent (MLD) within any given Reach where the pipeline is to 
be constructed.  WMWD shall enter into a pre-excavation agreement for one paid monitor with 
the Native American tribe identified by the NAHC as the MLD for each Reach of project 
construction where undisturbed native soils will be affected and sensitive resources are likely.  In 
the event of an accidental discovery, the archaeological monitor will comply with State CEQA 
Guidelines section 15064.5. 
 
To respond to the expressed desire of each tribe to monitor construction in sensitive areas and in 
the spirit of interagency cooperation, the Pechanga, Ramona and San Manuel shall be notified by 
WMWD prior to excavation activities.   
 
MM Cult 3: To ensure the proper disposition of cultural resources of interest to the tribes 
uncovered during excavation for the installation of the RCF Project, WMWD shall seek input 
from the tribes to develop a plan for such dispersal that encompasses the tribes’ desired treatment 
and disposition of Native American cultural resources, including human remains.  After 
considering the tribes' input and recommendations, WMWD shall approve and finalize such a 
plan prior to grading.  WMWD shall agree to present the plan and encourage land owners to 
follow the plan if cultural resources of interest to the tribes are found on land not owned by 
WMWD.  

Should any resources be identified at any time during excavations for the Riverside-Corona 
Feeder Project, the archaeological monitor shall be permitted to evaluate the resources in 
accordance with the Federal and State guidelines.  Current standards require the archaeologist to 
curate materials in federally recognized repositories (e.g. the San Bernardino County Museum or 
the University of California, Riverside, Archaeological Research Unit). 

 
MM Cult 4: No change.  
 
MM Cult 5: If human remains are uncovered at any time, all activities in the area of the find 
shall be halted by WMWD or its contractor and the County Coroner shall be notified 
immediately pursuant to CA Health & Safety Code Section 7050.5 and CA PRC Section 
5097.98. and all activities in the area of the find shall be halted.  If the Coroner determines that 
the remains are of Native American origin, the Native American Heritage Commission (NAHC) 
shall be notified by the Coroner.  The NAHC will determine and notify the Most Likely 
Descendent (MLD). The  

MLD shall be allowed to inspect the site of the discovery.  The MLD shall complete the 
inspection and make recommendations for treatment within 24 hours of notification by the 
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NAHC. and consultation with the local Native American representatives shall be initiated to 
determine the disposition of the remains in accordance with State and County guidelines. 

MM Cult 6: If a sacred site is encountered within the project alignment, WMWD will work with 
the tribes to avoid the site, if feasible.   

 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft PEIR. 
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Comment #1: 
 

 
 
Response #1:  
 
Thank you for your input regarding known resources within the project area.  It is understood 
that certain areas along the proposed pipeline alignment may be more likely to yield cultural 
resources of interest to yours and other tribes.  The Draft Program Environmental Impact Report 
(PEIR) includes mitigation measures MM Cult 1 through 5 which deal with how various 
previously undiscovered cultural resources should be treated.  Since it is expected that historic, 
historic archaeological and archaeological  resources may be found during project construction 
activities, these mitigation measures have been revised and clarified to better address Native 
American resources separately from the historically-related archaeological resources.  Please see 
the response to Comment #2, below, for the proposed revisions to mitigation measures MM Cult 
1 through 3, and 5-6.  MM Cult 4 deals with paleontological resources and has not been revised.  
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft PEIR. 
 
Comment #2: 
 

 
 
Response #2:  
 
The Archaeological Survey Report (Appendix E of the Draft PEIR) indicates that the project area 
may be in the traditional territories of, or was occupied seasonally by, many Native American 
peoples including the Cahuilla.  WMWD does not intend to allow for the destruction of 
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significant sacred or cultural resources and is working with tribal representatives (Mr. Largos 
and Ms. Kitchen) to provide adequate mitigation acceptable to the Ramona Band of Cahuilla.  
Other tribes (Pechanga and San Manuel) have also requested monitors on site. WMWD has 
determined that funding three Native American monitors would be cost prohibitive, but 
understands that monitoring is needed.   
 
The alignment is primarily located within roads and parking lots, the soils under which have 
been replaced with fill dirt or previously disturbed during grading and construction.  All areas 
within the project alignment, including exposed soils, have been significantly previously 
disturbed by natural phenomenon or human activity. The Draft PEIR identified areas of the 
proposed project alignment where native soils are exposed.  These are all in or near creek or river 
areas as you suggest: the Santa Ana River (San Bernardino County) and Springbrook Wash 
(Riverside County and City) crossings and a natural area near Irving and Firethorn Streets 
(Mockingbird Canyon area) in the City of Riverside.  The reaches of the project that include 
these areas (Reaches A, B and E) would require Native American monitoring.  In an attempt to 
address the concern about the disposition of a new or additional cultural site of sacred or 
ceremonial significance, the mitigation measures have been revised for inclusion and 
implementation in the Mitigation Monitoring Program. 
 
The following measures shall be implemented to eliminate or reduce potentially significant 
impacts to historic and archaeological resources.  Please note that additions to mitigation 
measures already found within the Draft PEIR are “underlined” and deletions shown in “strike-
through.” 
 
MM Cult 1: In order to reduce potential significant impacts to historic and non-Native American 
archaeological and historic resources, full time archaeological monitoring during excavations 
shall be conducted in sensitive areas (e.g., near the Santa Ana River crossing), within 
undeveloped areas along the project alignment, near Riverside Highland Water facility site 
thought to be in the vicinity of Barton Road (north of Palm Avenue), at the Gage Canal crossing 
in the cities of Riverside and Grand Terrace, at the Railroad crossings (AT&SF Railroad 
Alignment and Southern Pacific Railroad), the Riverside Canal, at Victoria Avenue and Irving 
Street.  The extent and duration of the archaeological monitoring shall be determined by a 
qualified archaeologist once the construction schedule is defined for each reach of project 
construction.  In the event of an accidental discovery, the archaeological monitor will comply 
with State CEQA Guidelines section 15064.5. 
 
MM Cult 1a:  If non-Native American archaeological or historic resources are discovered, the 
local jurisdiction and land owner where the resources are found will be notified by WMWD.  
Depending on the nature of the resource, appropriate mitigation and monitoring will be 
developed by WMWD in conjunction with all affected parties and the on-site archaeologist, and 
may include such things as: 
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• Documentation, removal and curation at a local museum, federal repository or other 
appropriate steward agency. 

• Documentation and retention in place.   
• Further detailed archaeological studies to determine the nature and extent of the find. 
• Retention by the land owner. 
• Other measures agreed upon by the parties involved. 

 
MM Cult 2: In response to comments from local tribes and to be sensitive to the cultural 
heritage of the tribes that have claimed an interest in the project area, the archaeological 
monitoring program shall be executed in conjunction with the tribes Native American monitoring 
in to assist in determining which areas of the project alignment are in sensitive locations where 
undisturbed soils will be excavated. Such areas will include, at a minimum: the Santa Ana River 
(San Bernardino County) and Springbrook Wash (Riverside County and City) crossings and a 
natural area near Irving and Firethorn Streets (Mockingbird Canyon area) in the City of 
Riverside.  
 
Prior to grading, WMWD shall contact the Native American Heritage Commission (NAHC) to 
determine the Most Likely Descendent (MLD) within any given Reach where the pipeline is to 
be constructed.  WMWD shall enter into a pre-excavation agreement for one paid monitor with 
the Native American tribe identified by the NAHC as the MLD for each Reach of project 
construction where undisturbed native soils will be affected and sensitive resources are likely.  In 
the event of an accidental discovery, the archaeological monitor will comply with State CEQA 
Guidelines section 15064.5. 
 
To respond to the expressed desire of each tribe to monitor construction in sensitive areas and in 
the spirit of interagency cooperation, the Pechanga, Ramona and San Manuel shall be notified by 
WMWD prior to excavation activities.   
 
MM Cult 3: To ensure the proper disposition of cultural resources of interest to the tribes 
uncovered during excavation for the installation of the RCF Project, WMWD shall seek input 
from the tribes to develop a plan for such dispersal that encompasses the tribes’ desired treatment 
and disposition of Native American cultural resources, including human remains.  After 
considering the tribes' input and recommendations, WMWD shall approve and finalize such a 
plan prior to grading.  WMWD shall agree to present the plan and encourage land owners to 
follow the plan if cultural resources of interest to the tribes are found on land not owned by 
WMWD.  

Should any resources be identified at any time during excavations for the Riverside-Corona 
Feeder Project, the archaeological monitor shall be permitted to evaluate the resources in 
accordance with the Federal and State guidelines.  Current standards require the archaeologist to 
curate materials in federally recognized repositories (e.g. the San Bernardino County Museum or 
the University of California, Riverside, Archaeological Research Unit). 
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MM Cult 4: No change.  
 
MM Cult 5: If human remains are uncovered at any time, all activities in the area of the find 
shall be halted by WMWD or its contractor and the County Coroner shall be notified 
immediately pursuant to CA Health & Safety Code Section 7050.5 and CA PRC Section 
5097.98. and all activities in the area of the find shall be halted.  If the Coroner determines that 
the remains are of Native American origin, the Native American Heritage Commission (NAHC) 
shall be notified by the Coroner.  The NAHC will determine and notify the Most Likely 
Descendent (MLD). The  

MLD shall be allowed to inspect the site of the discovery.  The MLD shall complete the 
inspection and make recommendations for treatment within 24 hours of notification by the 
NAHC. and consultation with the local Native American representatives shall be initiated to 
determine the disposition of the remains in accordance with State and County guidelines. 

MM Cult 6: If a sacred site is encountered within the project alignment, WMWD will work with 
the tribes to avoid the site, if feasible.   

 
 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft PEIR. 
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Comment #1: 
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Response #1: 
  
Thank you for your response.  The Archaeological Survey Report concurs with your knowledge 
that the proposed project area is located within an area considered the traditional territories of, or 
occupied seasonally by, many Native American peoples including the Serrano.  WMWD does 
not intend to allow for the destruction of significant sacred or cultural resources and is working 
with tribal representatives (Mr. MeJia and Ms. Brierty) to provide adequate mitigation acceptable 
to the San Manuel Band of Serrano Mission Indians.  Other tribes (Pechanga and Ramona) have 
also requested monitors on site. WMWD has determined that funding three Native American 
monitors would be cost prohibitive, but understands that monitoring is needed.   
 
The alignment is primarily located within roads and parking lots, the soils under which have 
been replaced with fill dirt or previously disturbed during grading and construction.  All areas 
within the project alignment, including exposed soils, have been significantly previously 
disturbed by natural phenomenon or human activity. The Draft EIR identified areas of the 
proposed project alignment where native soils are exposed.  These are all in or near creek or river 
areas as you suggest: the Santa Ana River (San Bernardino County) and Springbrook Wash 
(Riverside County and City) crossings and a natural area near Irving and Firethorn Streets 
(Mockingbird Canyon area) in the City of Riverside.  The reaches of the project that include 
these areas (Reaches A, B and E) would require Native American monitoring.  In an attempt to 
address the concern about the disposition of a new or additional cultural site of sacred or 
ceremonial significance, the mitigation measures have been revised for inclusion and 
implementation in the Mitigation Monitoring Program. 
 
The following measures shall be implemented to eliminate or reduce potentially significant 
impacts to historic and archaeological resources.  Please note that additions to mitigation 
measures already found within the Draft PEIR are “underlined” and deletions shown in “strike-
through.” 
 
MM Cult 1: In order to reduce potential significant impacts to historic and non-Native American 
archaeological and historic resources, full time archaeological monitoring during excavations 
shall be conducted in sensitive areas (e.g., near the Santa Ana River crossing), within 
undeveloped areas along the project alignment, near Riverside Highland Water facility site 
thought to be in the vicinity of Barton Road (north of Palm Avenue), at the Gage Canal crossing 
in the cities of Riverside and Grand Terrace, at the Railroad crossings (AT&SF Railroad 
Alignment and Southern Pacific Railroad), the Riverside Canal, at Victoria Avenue and Irving 
Street.  The extent and duration of the archaeological monitoring shall be determined by a 
qualified archaeologist once the construction schedule is defined for each reach of project 
construction.  In the event of an accidental discovery, the archaeological monitor will comply 
with State CEQA Guidelines section 15064.5. 
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MM Cult 1a:  If non-Native American archaeological or historic resources are discovered, the 
local jurisdiction and land owner where the resources are found will be notified by WMWD.  
Depending on the nature of the resource, appropriate mitigation and monitoring will be 
developed by WMWD in conjunction with all affected parties and the on-site archaeologist, and 
may include such things as: 
 

• Documentation, removal and curation at a local museum, federal repository or other 
appropriate steward agency. 

• Documentation and retention in place.   
• Further detailed archaeological studies to determine the nature and extent of the find. 
• Retention by the land owner. 
• Other measures agreed upon by the parties involved. 

 
MM Cult 2: In response to comments from local tribes and to be sensitive to the cultural 
heritage of the tribes that have claimed an interest in the project area, the archaeological 
monitoring program shall be executed in conjunction with the tribes Native American monitoring 
in to assist in determining which areas of the project alignment are in sensitive locations where 
undisturbed soils will be excavated. Such areas will include, at a minimum: the Santa Ana River 
(San Bernardino County) and Springbrook Wash (Riverside County and City) crossings and a 
natural area near Irving and Firethorn Streets (Mockingbird Canyon area) in the City of 
Riverside.  
 
Prior to grading, WMWD shall contact the Native American Heritage Commission (NAHC) to 
determine the Most Likely Descendent (MLD) within any given Reach where the pipeline is to 
be constructed.  WMWD shall enter into a pre-excavation agreement for one paid monitor with 
the Native American tribe identified by the NAHC as the MLD for each Reach of project 
construction where undisturbed native soils will be affected and sensitive resources are likely.  In 
the event of an accidental discovery, the archaeological monitor will comply with State CEQA 
Guidelines section 15064.5. 
 
To respond to the expressed desire of each tribe to monitor construction in sensitive areas and in 
the spirit of interagency cooperation, the Pechanga, Ramona and San Manuel shall be notified by 
WMWD prior to excavation activities.   
 
MM Cult 3: To ensure the proper disposition of cultural resources of interest to the tribes 
uncovered during excavation for the installation of the RCF Project, WMWD shall seek input 
from the tribes to develop a plan for such dispersal that encompasses the tribes’ desired treatment 
and disposition of Native American cultural resources, including human remains.  After 
considering the tribes' input and recommendations, WMWD shall approve and finalize such a 
plan prior to grading.  WMWD shall agree to present the plan and encourage land owners to 
follow the plan if cultural resources of interest to the tribes are found on land not owned by 
WMWD.  
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Should any resources be identified at any time during excavations for the Riverside-Corona 
Feeder Project, the archaeological monitor shall be permitted to evaluate the resources in 
accordance with the Federal and State guidelines.  Current standards require the archaeologist to 
curate materials in federally recognized repositories (e.g. the San Bernardino County Museum or 
the University of California, Riverside, Archaeological Research Unit). 

 
MM Cult 4: No change.  
 
MM Cult 5: If human remains are uncovered at any time, all activities in the area of the find 
shall be halted by WMWD or its contractor and the County Coroner shall be notified 
immediately pursuant to CA Health & Safety Code Section 7050.5 and CA PRC Section 
5097.98. and all activities in the area of the find shall be halted.  If the Coroner determines that 
the remains are of Native American origin, the Native American Heritage Commission (NAHC) 
shall be notified by the Coroner.  The NAHC will determine and notify the Most Likely 
Descendent (MLD). The  

MLD shall be allowed to inspect the site of the discovery.  The MLD shall complete the 
inspection and make recommendations for treatment within 24 hours of notification by the 
NAHC. and consultation with the local Native American representatives shall be initiated to 
determine the disposition of the remains in accordance with State and County guidelines. 

MM Cult 6: If a sacred site is encountered within the project alignment, WMWD will work with 
the tribes to avoid the site, if feasible.   

 
 
No new information was provided or issues raised by this comment that were not previously 
analyzed in the Draft PEIR. 
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Comment #1: 
 

 
 
Response #1: 
 
Thank you for your continued interest in the proposed project.  See responses to 11/19/04 
comment letter from San Manuel Band of Serrano Mission Indians.   
 
Comment #2:  
 

 
 
Response #2:  
 
The Archaeological Survey Report indicates that the project area falls within lands traditionally 
used by the Serrano people.  The map that was provided as part of A History of the Serrano, The 
People of the Pines and is included herein as a part of this comment letter which will ensure its 
inclusion in the Final PEIR. 
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The Serrano Lands Map 
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RESPONSE TO COMMENTS 
 

LOCAL AGENCIES 
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No comment provided. Correspondence served as notice that the addressee was no longer with 
this agency.  Corrected mailing information has been included for future notifications. 
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Comment #1: 
 

 
 
Response #1: 
 
The commenter’s description of the project to be located within the City of Grand Terrace is 
correct. 
 
Comment #2: 
 

 
 
 
Response #2: 
 
After meeting with Grand Terrace officials and to adequately respond to this concern, Western 
Municipal Water District (WMWD) had engineering studies performed in the vicinity of Barton 
Road and the Colton city limit.  The Riverside-Corona Feeder Project Preliminary Design Report 
for Reach B-North (Preliminary Design Report) is included in its entirety as Appendix G of the 
Final Program Environmental Impact Report (FPEIR) and is summarized in this response. 
 
A preliminary alignment for a proposed 60-inch diameter pipeline has been determined for a 
14,300 l.f. portion of the Riverside-Corona Feeder-Reach B from Washington Avenue in Colton 
to the Riverside County Line through the Cities of Colton and Grand Terrace.  Right-of-way, 
underground utility interferences and traffic control measures have been reviewed.  The 
proposed pipeline can be constructed with trenching/pipe laying activities taking a total of 
approximately 83 working days assuming adequate working area. Limited daytime road closures 
will be required along Barton Road from Walin to Glendora where the right-of-way narrows. 
Daytime traffic can be effectively re-routed onto Mt. Vernon and Washington during the 



 City of Grand Terrace 
 Letter Dated September 16, 2004 
 
 
 

 
Western Municipal Water District   2.0-45 
Riverside-Corona Feeder Project 
May 2005 
 

construction period through ample and early notification to commuters, residents and businesses. 
The construction period would significantly lengthen if the construction footprint is narrowed to 
allow additional traffic lanes during construction. 
 
As part of the construction of this reach and as required in the Draft PEIR, MM Trans 2, the 
Contractor would be required to implement a detailed traffic control plan. Approval of the traffic 
control plan(s) would be required by both the City of Colton and the City of Grand Terrace 
within their respective jurisdictions. The traffic control plan can either be prepared by the design 
engineer and included as part of the bid documents or prepared by the Contractor as part of the 
construction contract under a specific bid item. Attachment 4 of Appendix F of the Final PEIR is 
a preliminary traffic control plan indicating by section the construction footprint and the number 
of lanes to be open during construction. 
 
The Barton Road Reach is approximately 9,200 ft long, starting at Washington Street in the City 
of Colton and ending at the intersection of Barton Rd and Mt Vernon in the City of Grand 
Terrace. The right-of-way width varies from 50 ft to 100 ft.  Barton Rd is used by commuters as 
a detour to Highway 215 and is the main entrance to the City from the east.  The critical sections 
of Barton Road are from Walin to Honey Hill. This section is not wide enough to allow safe and 
efficient construction without closing the road during construction. Although the City would 
prefer to keep Barton Road opened during construction, it is important to recognize that reducing 
the available area for construction will at least double the time needed for pipe trenching/laying 
in the narrow sections of Barton Road from 25 days to 50 days.  The following are suggested as 
alternatives that would help alleviate the impact on regular commuters, local residents and 
businesses while allowing for road closure: 
 

• Reroute Through Traffic through Washington St to Mt Vernon – If early 
construction warnings and enough information is provided to commuters, traffic could 
be directed through Washington Street to Mt. Vernon and visa versa without major 
backups along Barton Road.  This would allow the Contractor to close Barton Road 
during construction, which will significantly shorten the time necessary to finish 
construction. Local traffic would be accommodated. The road would be opened each 
night. 

• Restrict Construction activities to non-peak hours – Construction activities can be 
allowed during non-peak hours only.  While this alternative would help reduce traffic 
disruption, it would also increase the time needed for construction since mobilization 
and demobilization of equipment require a set amount of time.  As a result, actual 
working time is increased by 29 working days on the Barton Road reach. 

• Use Center Drive as a detour for north/east bound traffic – When construction 
occurs between Center Drive and Washington Street, Center Drive or Walin can be used 
to reroute the northbound traffic during peak and non-peak hours.   
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As mentioned before, the time necessary to build the pipeline though this or any section of the 
Barton Road reach is dependent on the available area provided for construction activities.  The 
reasonable construction schedule assuming an adequate construction footprint and full working 
days is given below.  
 
Barton Reach Preliminary Construction Duration 
 

Item Approximate 
Distance 

(ft) 

Construction Rate 
(ft/day)* 

Days to Complete 
(days)* 

Washington to 
Walin 

1,100 200 6 

Walin to Hilltop 1,050 200 6 
Hilltop to Honey 
Hill  

2,600 200 13 

Honey Hill to Palm 3,450 200 18 
Palm to Mt Vernon 1,000 200 

 
5 

TOTAL   48 
* The construction rate and numbers of days needed for completion are dependent on several 
factors, including the amount of workable space allowed for construction purposes, utility 
interferences and soil conditions. 
 
The City of Grand Terrace concerns have been looked at thoroughly and road closure of a 
portion of Barton Road will be required for approximately 25 days through the narrowest 
sections.  Such a closure will expedite construction and pose the least inconvenience to the City 
of Grand Terrace and commuters.   

 
Comment #3: 
 

 
Response #3: 
 
See Response #2, above. 
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Comment #4: 
 

 

 
 
Response #4: 
 
The Draft PEIR addresses potentially significant impacts resulting from temporary traffic 
disruption and includes mitigation measure MM Trans 2, page II-8-9, to address such issues as 
are raised by this comment.  The City of Grand Terrace will be consulted during the preparation 
of the required Traffic Control and Safety Plan so that hours of construction, access and detours 
can be worked out prior to construction of the portion of the pipeline to be built within Grand 
Terrace.  
 
The Preliminary Design Report also addressed questions related to construction of the RCF in 
Mt. Vernon Avenue.  
 
The Mt. Vernon reach starts at the intersection of Mt. Vernon Avenue and Main Street 
(Riverside County line) and extends northward to the Mt. Vernon Ave./Barton Road intersection 
which will take a total of approximately 35 days to construct.  Through most of the Mt. Vernon 
reach, the road maintains an 88.0 ft wide right-of-way which will allow for two-way traffic flow 
during construction, one lane in each direction, minimum.  However, there is a short segment of 
approximately 650 ft from Raven Way to Pico Street, where the existing right-of-way width is 
only 77.0 ft, with 33 ft on the east side of the centerline and 44 ft on the west.  Construction of 
the proposed pipeline through this short section will remain on the east side of Mt. Vernon 
Avenue. For this section, traffic control measures will include leaving only the southbound slow 
lane open for traffic flow with the usage of a flag man to allow two way traffic with some delays, 
closing both bike lanes for increased safety, maintaining all construction activities during 
daytime, and providing daily trench cover.   Traffic flow would be restored to a minimum of one 
lane in each direction at night throughout the entire Mt. Vernon reach, including this narrowest 
section.  
 
The intersection of Mt. Vernon Avenue and Barton Road represents the end of the Mt. Vernon 
reach.  This intersection is of concern due to its high vehicle volume during peak hours, as well 
as numerous existing utilities.  Although trenchless methods such as Jack-and Bore may appear 
to be an appropriate solution, the large pits required for placing and receiving pipes would 
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disrupt traffic flow in a greater manner than a localized open cut trench.  Construction is 
expected to last four working days through this intersection.  Fortunately, both Barton Road and 
Mt. Vernon Avenue have wide right-of-ways at the intersection, thus allowing for adequate 
flexibility for traffic control plans and alignment design to be completed, pursuant to MM Trans 
2, when project design if underway.   
 
Comment #5: 

 
 
Response #5: 
 
As stated in the Initial Study for the project (Draft PEIR Appendix A), construction of the 
proposed project must comply with City of Grand Terrace Municipal Ordinance Section 
8.108.050.G, related to construction noise.  If it is determined that night time construction is the 
only way to avoid some of the traffic or safety issues discussed in Comments and Responses #2 
and #4 above, then Western will work with the City to determine how to adequately address any 
potentially significant noise impacts that might result.   
 
The Draft PEIR identifies federal, state and local regulations with which the project must 
comply.  Southern California Air Quality Management District (SCAQMD) Rule 403 applies to 
this project, as stated on page II-2-12 of the EIR.  Rule 403 specifically governs the emission of 
fugitive dust during construction activities and requires standard best management practices such 
as application of water or chemical stabilizers to disturbed soils, covering of haul vehicles, the 
restriction of vehicle speeds on unpaved portions of a site, sweeping loose dirt from paved access 
roadways, cessation of construction activities when winds exceed 25 mph and the establishment 
of permanent stabilizing ground cover on any unpaved areas.  Compliance with Rule 403 will 
significantly reduce, but not eliminate, construction-related air quality impacts.   
 
Section II-2 of the Draft PEIR evaluates air quality impacts related to the construction and 
operation of the proposed project.  Air quality impacts associated with the long-term operations 
of the Riverside-Corona Feeder will be less than significant.  Construction-related impacts which 
include vehicular and dust emissions will likely exceed SCAQMD thresholds.  The portion of the 
project (Reach B) through Grand Terrace was not modeled for construction impacts specifically 
because it is not considered one of the “worst case” Reaches of the proposed project.  Reach C 
was modeled, however, due to some tunneling and boring activities that will occur in that portion 
of the project.  Since Reach B and Reach C both consist of the installation of 29,000 feet of 60-
inch pipe, Table II-2-I, Estimated Short-Term Emissions – Reach C, Scenario 2 – Excavation for 
Pipeline Installation, represents similar results as could be expected during construction of 
Reach B through Grand Terrace.  Emissions exceed thresholds and are considered significant 
short-term impacts without mitigation.  Following the application of mitigation measures 
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included in the Draft PEIR, Table II-2-O shows that all criteria pollutants (e.g. NOx, CO, ROC, 
etc.) are reduced to less than significant levels except for Nox emissions.  Thus, as stated on page 
II-2-25 of the Draft PEIR, “NOx emissions will remain above SCAQMD significance thresholds 
during project construction even with mitigation measures incorporated.  Therefore, the project 
will result in an unmitigable exceedance of short-term standards for air quality and will require a 
statement of overriding considerations prior to project approval.” 
 
Comment #6: 
 

 
 
Response #6: 
 
The Preliminary Design Report addressed utility conflicts in key areas and determined that the 
60-inch pipeline could be constructed within existing rights of way (see Appendix G of the Final 
PEIR).  The proposed project is being evaluated at the “programmatic” level in this EIR.  
Although many of the specific concerns related to exiting utilities have been identified and 
addressed in the Preliminary Design Report, WMWD recognizes that conflicts between the 
location of the proposed project and exiting underground utilities may arise at the final design 
stages of the project.  In areas where conflicts are identified during design, WMWD will either 
redesign/relocate the RCF or relocate existing utilities at is own expense and in cooperation with 
the appropriate service provider and local jurisdiction.  Should an alternative alignment be 
required, necessary environmental analysis will be prepared to ensure compliance with the 
California Environmental Quality Act.  
 
Comment #7: 
 

 
 
Response #7: 
 
WMWD appreciates the information and cooperation provided by the City of Grand Terrace and 
will coordinate with the City during the construction and operation of this project. 
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Comment #1: 
 

 
 
Response #1: 
 
The statements in Comment #1 are correct. See Responses 4 and 5, below.  
 
Comment #2: 
 

 
 
Response #2: 
 
Western is committed to working with the City of Riverside directly as part of the coordinated 
effort to operate this project. 
 
Comment #3: 
 

 
 

Response #3: 
 
The City of Riverside will be provided with all supplemental EIR’s which may be prepared for 
this project in the future.  The City of Riverside will also be included on all notification lists 
related to other types of environmental documentation associated with the Riverside-Corona 
Feeder (i.e., Negative Declarations, subsequent EIR’s). 
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Comment #4: 
 

 

 
 
Response #4: 
 
In response to the City of Riverside Public Utilities comments regarding modeling and water 
levels, Western Municipal Water District (WMWD) has prepared a hydrologic analysis 
(Geoscience) that shall be added as Appendix F of the Final Program EIR. At the time the Draft 
PEIR was prepared, models to predict effects on both water levels and water quality were not yet 
available for use in this project as described on page II-6-5 of the Draft Program EIR. This 
analysis is the initial output from the modeling efforts described in MMGWL 1, page II-5-9 of 
the Draft PEIR.  
 
Since November of 2004, models have become available to be used for this Riverside-Corona 
Feeder (RCF) analysis which include the capability to predict groundwater flow and levels as 
well as groundwater quality through particle tracking and solute transport analysis. The same 
groundwater flow (MODFLOW), particle tracking (MODPATH), and solute transport 
(MT3DMS) models that were used for the analysis in the Muni/Western Santa Ana River (SAR) 
Water Right Applications DEIR (Water Right DEIR) were used to perform these analyses for the 
RCF Project. All modeling assumptions including extraction schedule and new well locations, 
and replenishment schedules are included in Appendix F. Generally, modeling is based on 
historic hydrologic data projected from 2001 through 2039, the same as those for the Water 
Right DEIR. Extraction and replenishment assumptions are based on a water availability forecast 
model developed by Metropolitan Water District (MWD) that includes implementation of the 
MWD Water Surplus and Drought Management Plan (WSDM). Appendix F, Table 1, shows the 
assumed RCF extraction and replenishment schedule for the Scenario 1 modeling analysis. The 
schedule is based on the WSDM predictions for change in storage in Diamond Valley Lake, 
change in storage for State Water project program, and MWD’s interruption of replenishment 
services. Other factors include surplus remaining after WSDM action is taken and hydrology in 
southern California. This represents an operating scenario for the RCF project that maximizes the 
conjunctive use potential of the project based on a repeat of hydrology for the period 1961 to 
2000. 
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With respect to the groundwater flow model results, the direction of flow and the fluctuations in 
water level over time are generally the same for this operating scenario as for the No Project 
condition.  However, index well hydrographs (Appendix F, Figure 8) show that under the 
operating scenario analyzed for the RCF Project, water levels in the forebay or recharge area 
track generally above the No Project conditions, and levels in the Pressure Zone or area of 
Historic High Groundwater (AHHG) track generally below No Project. 
 
Water levels are generally higher in the forebay as a result of the recharge of State Water Project 
water.  The recharge creates mounding and the associated increase in levels is highest in the 
upper layer at the spreading basins.  The maximum increase in level occurs in the Waterman 
spreading area in 2022 in the amount of over 150 feet. However by 2005 the increased difference 
in levels is about 100 feet and by 2030 the increase is less than 50 feet.  Increase in level or 
mounding in the lower layer is much less significant (Appendix F, Figures 6 and 7). 
 
Increased water levels in the forebay reduce the cost of pumping for forebay producers. On the 
average, water levels in the forebay increase about 9 feet during the 39-year model simulation 
period.  
 
Water levels are generally lower in the Pressure Zone as a result of pumping under the Project 
operating scenario analyzed.  Areas within the Pressure Zone where depth to water is less than 
50 feet below ground surface were delineated using the model.  These areas were delineated 
because of the higher potential for liquefaction during an earthquake. 
 
Pumping associated with the RCF Project lowers water levels in the Pressure Zone and therefore 
decreases the area potentially subject to liquefaction.  In the Pressure Zone where liquefaction 
potential is high during many of the forecast years under No Project conditions, the area subject 
to such impact is reduced by additional pumping. 
 
Figures 2 and 4 of Appendix F show the area in acres where water levels are less than 50 for No 
Project and Project operation.  The cumulative total area of potential liquefaction during the 
period 2001-2039 under No Project conditions is approximately 32,000 acres.  With the RCF 
Project operating as defined in this analysis, the potential liquefaction area is reduced to about 
25,000 acres. 
 
Decreasing the potential for earthquake damage due to liquefaction by lowering the water table 
in the Pressure Zone increases the energy required to pump the water.  There are currently two 
major areas of production by the City of Riverside in the Pressure Zone.  One is centrally located 
along Warm Creek and is referred to herein as the Antil Area.  The other is located along the 
Santa Ana River near the southwesterly boundary of the basin and is referred to as the South San 
Bernardino Area.  
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Projected water level hydrographs for two Riverside wells in the Antil Area and three Riverside 
wells in the South San Bernardino Area are shown in Appendix F on Figures 8(l) and 8(ai) 
through 8(al). The hydrographs indicate that the average increase in depth to water in these five 
City of Riverside wells located in the Pressure Zone is approximately 9 feet during the 39-year 
model simulation period. 
 
Comment #5:  

 
 
Response #5:  
 
The groundwater models that have been used to analyze operating strategies or scenarios have 
been developed jointly by Western and San Bernardino Valley Municipal Water District. 
Western will continue to use this model, including any improvements to the models, to evaluate 
additional operating scenarios under a variety of potential future conditions.  
 
The existing models include solute transport models for PCE, TCE, Nitrate, TDS and 
perchlorate. Analyses of alternative operating scenarios will include forecasts of subsidence 
using the existing PRESS model utilized in the Muni/Western Water Right DEIR. The PRESS 
model is a modified version of a program initially developed by Helm for one-dimensional 
simulation of aquifer system compaction. Modifications include consideration of multiple 
aquifers.
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Comment #1: 
 

 
 
Response #1: 
 
The proposed project is being evaluated at the “programmatic” level in this EIR.  As such, the 
precise location of any particular piece of pipe in any given street is not known at this time.  
Western recognizes that conflicts between the location of the proposed project and existing pipes 
and other underground utilities may arise as design of the project proceeds.  In areas where 
conflicts are identified during project design, Western will either redesign/relocate the Riverside- 
Corona Feeder or relocate existing utilities at its own expense and in cooperation with the 
appropriate service providers. Should an alternative alignment be required, necessary 
environmental analysis will be prepared to ensure compliance with CEQA. 
 
Comment #2: 
 

 
 
Response #2: 
 
See Response #1, above. 
 
Comment #3: 
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Response #3: 
 
The Draft PEIR addresses potentially significant impacts resulting from temporary traffic 
disruption and includes mitigation measure MM Trans 2, page II-8-9, to address such issues as 
are raised by this comment.  The City of Riverside will be consulted during the preparation of the 
required Traffic Control and Safety Plan so that hours of construction, access and detours can be 
worked out prior to construction of the portion of the pipeline to be built within Riverside.  To 
the extent that a focused traffic study is required to determine impacts on project streets or 
possible detour routes, if necessary, one will be completed and submitted to the City to ensure 
that traffic can be accommodated. 
 
Comment #4: 
 

 
 
Response #4: 
 
Due to the programmatic level of the project at this time, future construction activities within the 
vicinity of the proposed alignment are too speculative to be analyzed at this time.  CEQA does 
not require an analysis of speculative events (State CEQA Guidelines, Section 15145.). The 
Draft PEIR addresses potentially significant impacts resulting from temporary traffic disruption 
and includes mitigation measure MM Trans 2, page II-8-9, to address such issues as are raised by 
this comment.  The City of Riverside will be consulted during the preparation of the required 
Traffic Control and Safety Plan to determine other construction projects in the vicinity that may 
have an impact on traffic at the time of proposed project construction.  
 
Comment #5: 
 

 
 
Response #5: 
 
Western shall acquire all necessary permits from the City of Riverside Public Works Department 
and all other jurisdictions affected by the proposed project. 
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Comment #1: 
 

 
 
Response #1: 
 
The Cultural Resource Survey of the Riverside Canal (CA-RIV-4495H, CA-RIV-4791H, CA-
SBR-7172H) Riverside and San Bernardino Counties California was obtained from Mr. Milligan 
at the City.  This document will be added to the References section of the EIR and page II-4-6, 
paragraph 4, of the Draft PEIR will be corrected to read: 
 
“The Riverside Canal (CA-RIV-4791H) runs along the southern alignment of the proposed 
project area in portions of Reaches F and H, but the proposed alignment does not involve the 
actual canal right-of-way.  Rather, the proposed project parallels the Riverside Canal.  The 
Riverside Canal was evaluated for cultural significance in the Cultural Resource Survey of the 
Riverside Canal (CA-RIV-4495H, CA-RIV-4791H, CA-SBR-7172H) Riverside and San 
Bernardino Counties California, October 2001.  The report concludes that the canal has overall 
historic significance based on its role in the historic development of the region, but the integrity 
of the historic resource today only warrants designation in key locations, near the Santa Ana 
River and the Highgrove Drop structure.  The segments of the canal which will be paralleled by 
the Riverside-Corona Feeder Project are located southwest of Van Buren Boulevard and were 
identified as having poor to very poor historic integrity at this time.  Potential impacts to the 
Riverside Canal will be avoided by paralleling the canal and not involving specific portions of 
the canal.” 
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Comment #1: 
 

 
 
Response #1: 
 
As stated on page I-4-2 of the Draft Program Environmental Impact Report (PEIR), 
encroachment permits will be required from the Riverside County Flood Control and Water 
Conservation District (the District).  WMWD will seek all required permits and coordinate with 
the District wherever District facilities, rights of way and easements may be affected.  No new 
information was provided or issues raised that were not previously addressed in the Draft PEIR 
for the Riverside-Corona Feeder project. 
 
Comment #2: 
 

 
 
Response #2: 
 
As described throughout the Biological Resources section of the Draft PEIR (Section II-3), the 
portion of the proposed project that is to be built within Riverside County will be subject to the 
provisions of the County’s MSHCP.  This will apply to areas owned or under the jurisdiction of 
the District.  No new information was provided or issues raised that were not previously 
addressed in the Draft PEIR for the Riverside-Corona Feeder project.   
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Comment #1: 
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Response #1: 
 
Western Municipal Water District (WMWD) has contracted with Webb Associates engineers to 
conduct a pipeline risk analysis with respect to flooding as requested by Riverside Unified 
School District (RUSD).  The analysis is included in its entirety as Appendix H of the Final 
Program Environmental Impact Report (PEIR).  Overall, the school sites evaluated are not at risk 
of flooding due a rupture of the Riverside-Corona Feeder (RCF).  The following is a summary of 
the findings. 
 
The seven existing and proposed school sites identified in the RUSD comment letter were 
evaluated.  The Hellen Keller Elementary School site and Highgrove Elementary School are 
located sufficient distances and uphill from the proposed pipeline alignment such that no threat 
to students or structures would result from a rupture of the Riverside-Corona Feeder (RCF) 
pipeline in their vicinity. 
 
Victoria Elementary is also located a distance from the proposed RCF, however it is downhill 
from the pipeline alignment.  Depending on where a rupture occurred, water could flow past 
Victoria Elementary in either Arlington Avenue or Anna Street.  Analysis shows that all water is 
carried within the street right of way in these locations, posing minimal threat to students or 
structures. 
 
John W. North High School, Gage Middle School, Educational Opportunity Center and the 
Cleveland/Myers site are all located immediately adjacent to streets within which the RCF is 
proposed to be located.   
 
The Cleveland and Myers school site is located uphill from the street and the topography falls 
away from the proposed school site to the north.  Flows due to pipe rupture would be completely 
contained within the street right-of-way the proposed RCF poses minimal or no threat to students 
and structures at the adjacent school site. 
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Gage Middle School is located along the south side of Lincoln Avenue where the RCF is to be 
located and immediately across the street from the Educational Opportunity Center. If the pipe 
ruptured in this location, water would be contained with the right of way of Lincoln Avenue thus 
posing minimal threat to students or structures on the campuses.   
 
John W. North High School is located along the east side of, and immediately adjacent to, 
Chicago Avenue where the RFC is to be located.  Chicago Avenue slopes away from the school 
site with a slope of 0.8%.  Thus, properties located along the west side of Chicago Avenue are 
lower than properties on the east side of the street.  Should the proposed RCF rupture, the 
maximum flow would rise less than 1 inch above the existing street right of way.  The high 
school’s playing fields are located along the entire Chicago Avenue frontage.  The existing 
topography falls away from the school site in a northwesterly direction.  In addition, all major 
school facilities and buildings are elevated an additional 8 to 12 feet above the elevation of the 
street and a minimum of 300 feet east of Chicago Avenue.  Since flows would generally travel 
away from the school site, less than 1 inch of water would enter the school property, existing 
buildings are located over 300 feet from the street/pipeline, and the open playing fields are 
located adjacent to Chicago Avenue, the proposed RCF poses minimal threat to students and/or 
structures at North High School.     
 
Also mentioned in the comment letter is risk from “subsidence of soil on the school site.”  
Telephone communication with Janet Dixon, Director of Planning and Development for RUSD, 
clarified that erosion of soil on a school site was what was meant by the comment.  Erosion 
occurs when soil is washed or blown away by water or wind.  Soils would be washed away in the 
immediate vicinity of the rupture, if one occurred, but since the pipe will be located beneath the 
street in all these locations, it is not expected that erosion would occur on properties outside of 
the street right of way.   
 
No potentially significant environmental issues were identified as a result of this comment or the 
analysis performed to respond to the issues raised.   
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Comment #1: 
 

 

 

 

 
 
Response #1:  
 
In response to the City of San Bernardino Municipal Water Department’s (the City) concerns 
regarding the level of detailed analysis, Western Municipal Water District (WMWD) has 
prepared a hydrologic analysis (Geoscience) that shall be added as Appendix F of the Final 
Program EIR. At the time the Draft PEIR was prepared, models to predict effects on both water 
levels and water quality were not yet available for use in this project as described on page II-6-5 
of the Draft Program EIR. This analysis is the initial output from the modeling efforts described 
in MMGWL 1, page II-5-9 of the Draft PEIR.  
 
Since November of 2004, models have become available to be used for this Riverside-Corona 
Feeder (RCF) analysis which include the capability to predict groundwater flow and levels as 
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well as groundwater quality through particle tracking and solute transport analysis. The same 
groundwater flow (MODFLOW), particle tracking (MODPATH), and solute transport 
(MT3DMS) models that were used for the analysis in the Muni/Western Santa Ana River (SAR) 
Water Right Applications DEIR (Water Right DEIR) were used to perform these analyses for the 
RCF Project. All modeling assumptions including extraction schedule and new well locations, 
and replenishment schedules are included in Appendix F. Generally, modeling is based on 
historic hydrologic data projected from 2001 through 2039, the same as those for the Water 
Right DEIR. Extraction and replenishment assumptions are based on a water availability forecast 
model developed by Metropolitan Water District (MWD) that includes implementation of the 
MWD Water Surplus and Drought Management Plan (WSDM). Appendix F, Table 1, shows the 
assumed RCF extraction and replenishment schedule for the Scenario 1 modeling analysis. The 
schedule is based on the WSDM predictions for change in storage in Diamond Valley Lake, 
change in storage for State Water project program, and MWD’s interruption of replenishment 
services. Other factors include surplus remaining after WSDM action is taken and hydrology in 
southern California. This represents an operating scenario for the RCF project that maximizes the 
conjunctive use potential of the project based on a repeat of hydrology for the period 1961 to 
2000. 
 
With respect to the groundwater flow model results, the direction of flow and the fluctuations in 
water level over time are generally the same for this operating scenario as for the No Project 
condition.  However, index well hydrographs (Appendix F, Figure 8) show that under the 
operating scenario analyzed for the RCF Project, water levels in the forebay or recharge area 
track generally above the No Project conditions, and levels in the Pressure Zone or area of 
Historic High Groundwater (AHHG) track generally below No Project. 
 
Water levels are generally higher in the forebay as a result of the related recharge of State Water 
Project water.  The recharge creates mounding and the associated increase in levels is highest in 
the upper layer at the spreading basins.  The maximum increase in level occurs in the Waterman 
spreading area in 2022 in the amount of over 150 feet.   However by 2005 the increased 
difference in levels is about 100 feet and by 2030 the increase is less than 50 feet.  Increase in 
level or mounding in the lower layer is much less significant.  (Appendix F, Figures 6 and 7.) 
 
Increased water levels in the forebay reduce the cost of pumping for forebay producers. On the 
average, water levels in the forebay increase about 9 feet during the 39-year model simulation 
period.  
 
Water levels are generally lower in the Pressure Zone as a result of pumping under the Project 
operating scenario analyzed.  Areas within the Pressure Zone where depth to water is less than 
50 feet below ground surface were delineated using the model. These areas were delineated 
because of the higher potential for liquefaction during an earthquake. 
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Pumping associated with the RCF Project lowers water levels in the Pressure Zone and therefore 
decreases the area potentially subject to liquefaction.  In the Pressure Zone where liquefaction 
potential is high during many of the forecast years under No Project conditions, the area subject 
to such impact is reduced by additional pumping. 
 
Figures 2 and 4 of Appendix F show the area in acres where water levels are less than 50 for No 
Project and Project operation.  The cumulative total area of potential liquefaction during the 
period 2001-2039 under No Project conditions is approximately 32,000 acres.  With the RCF 
Project operating as defined in this analysis, the potential liquefaction area is reduced to about 
25,000 acres. 
 
Decreasing the potential for earthquake damage due to liquefaction by lowering the water table 
in the Pressure Zone increases the energy required to pump the water.  There are currently two 
major areas of production in the Pressure Zone.  One is centrally located along Warm Creek and 
is referred to herein as the Antil Area.  The other is located along the Santa Ana River near the 
southwesterly boundary of the basin and is referred to as the South San Bernardino Area.  
 
Projected water level hydrographs for wells in the Antil Area and wells in the South San 
Bernardino Area are shown on in Appendix F on Figures 8(l) and 8(ai) through 8(al). The 
hydrographs indicate that the average increase in depth to water in wells located in the Pressure 
Zone is approximately 9 feet during the 39-year model simulation period. 
 
Comment #2: 
 

 
 
Response #2: 
 
WMWD has joined with the City and other producers that could affect the effectiveness of 
inhibitor wells in preventing the spreading of volatile organics contamination to develop an 
Institutional Controls Groundwater Management Program (ICGMP).  To respond to the City’s 
concerns about the RCF Project substantially and adversely affecting the movement of the 
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contamination plumes in the Bunker Hill Basin, the MODPATH and MT3DMS models were run 
based on the same assumptions used for operations in the MODFLOW analysis. 
 
MODPATH is a particle-tracking model that uses the output from MODFLOW to trace the path 
and rate of flow of water from recharge areas and from contaminant plumes within the basin.  
The results of the particle-tracking analysis indicate that the Project related recharge and 
extraction accelerates groundwater movement from the recharge areas toward the increased area 
of production.  This acceleration is consistent with the MODFLOW results which show 
increased water levels in the forebay, decreased levels in the Pressure Zone and a general 
increase in the slope of the groundwater gradient (reference Appendix F, Figure 12). 
 
Particle-tracking from within the contaminant plumes is performed in order to determine if the 
plume migrates differently with the RCF Project in operation than without.  Results of particle-
tracking from the Newmark and Muscoy plumes indicate that the path and rate of the PCE is the 
same under RCF Project operation as it is under No Project conditions.  In both cases the 
particles from each plume were shown to be pumped from the barrier wells.  Figure 13(i) in 
Appendix F shows that by 2039 neither the red traces from the No Project Condition nor the 
green traces from the RCF Project analysis extend past the yellow boxes which denote the barrier 
wells.  
 
MT3DMS is a solute transport model used to simulate groundwater quality for PCE, TCE, 
perchlorate, TDS and nitrate.  The transport model confirms the conclusions of the particle- 
tracking analysis regarding effectiveness of the Newmark and Muscoy barriers.  In addition, it is 
capable of detecting differences in the rate at which clean-up occurs and determines the extent of 
lateral movement of the plume. 
 
The results of the transport model analysis for PCE is shown for Layers 1 and 2 on Figures 15 
and 16 in Appendix F.  Plume boundaries for the Newmark and Muscoy plumes are shown on 
Figures 15 and 16 using the MCL of 5 µg/l.  The analysis shows that the MCL plume boundary 
did not move past the barrier wells under the No Project condition or the operating scenario for 
the RCF Project.  This confirms the conclusions reached through the particle-tracking analysis. 
 
Due to the increased groundwater gradient resulting from RCF Project recharge and extraction, 
the rate of subsurface flow is increased and the Newmark and Muscoy plumes are cleaned up 
more quickly under RCF Project conditions than under No Project conditions.  Evidence of this 
is most evident on Figure 16 in years 2030 through 2039 when the Newmark and Muscoy 
plumes disappear more quickly under Project (red line) than No Project (yellow line) conditions. 
 
Lastly, the transport model analysis shows the area or footprint of the contaminated area and the 
extent to which the plume may migrate laterally as a result of RCF Project operations. 
 



 City of San Bernardino Municipal Water Department 
 Letter Dated October 4, 2004 
 
 
 

 
Western Municipal Water District   2.0-65 
Riverside-Corona Feeder Project 
May 2005 
 

The footprint of the Newmark and Muscoy plumes was smaller at the end of the forecast period 
for the RCF Project operation than for the No Project condition.  Table 5 in Appendix F shows 
that the average area of the plume over the 39 year forecast period was 1941 acres under No 
Project conditions and 1,925 acres under RCF Project operations. 
 
The transport model results indicate that operation of RCF Project could result in a small lateral 
movement of the Newmark and Muscoy plumes which is different than for the No Project 
condition.  The model predicts that such differences in movement would cause five additional 
wells for a brief period of time to degrade to values greater than 5 µg/l of PCE, and 7 additional 
wells to improve in quality to less than 5 µg/l (see Appendix F, Table 5). 
 
Figures 17(a) through 17(e), Appendix F, show the model-predicted PCE concentrations through 
time for the five wells that degrade (see Figure 18 for well locations). For example, Figure 17(a) 
shows that the PCE concentration at Well 1N/4W-16E01 would increase from 4.9 µg/l to 5.5 
µg/l (slightly above the 5 µg/l MCL) in 2006 (hydrologic year 1967) and from 4.7 µg/l to 5.1 
µg/l in 2008 (hydrologic year 1969) due to Project implementation. Seven wells that would be 
contaminated under No Project Condition would avoid contamination due to Project 
implementation. 
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Comment #3: 
 

 
Response #3: 
 
It was Western Municipal Water District’s intent to work with the City to assure that the RCF 
does not jeopardize the groundwater basin. See Responses 1 and 2, above. 
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Comment #1: 
 

 
Response #1: 
 
Comment noted.   
 
Comment #2: 
 

 
 
Response #2: 
 
The proposed project is being evaluated at the “programmantic” level in this environmental 
impact report.  As such, the precise location of any particular piece of pipe in any given location 
is not known at this time.  Western Municipal Water District (WMWD) will take into 
consideration these types of issues and facilities when the pipeline is being designed.  No new 
information was provided or issues raised that were not previously addressed in the Draft PEIR 
for the Riverside-Corona Feeder project. 
 
Comment #3: 
 

 
 
Response #3: 
 
As stated in the Draft Program Environmental Impact Report (PEIR) on page I-4-1, Regional 
Water Quality Control Board, Santa Ana Region (Regional Board) has jurisdiction over the 
project area.  National Pollutant Discharge Elimination System (NPDES) Construction Storm 
Water Discharge Permits will be required from the Regional Board for this project.  
Implementation of the Best Management Practices identified in the Stormwater Pollution 
Prevention Plan (SWPPP) associated with the permit will ensure that downstream properties are 
not adversely affected by drainage through or around the project construction site. 
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Comment #4: 
 

 
 
Response #4: 
 
The proposed project will not be subject to nor cause flooding that would require the use of 
FEMA flood proofing techniques.  This comment does not apply to the proposed project. 
 
Comment #5: 
 

 
Response #5: 
 
As stated on page I-4-2 of the Draft Program Environmental Impact Report (PEIR), 
encroachment permits will be required from the San Bernardino County Flood Control District 
(the District).  WMWD will seek all required permits and coordinate with the District wherever 
District facilities, rights of way and easements may be affected.  No new information was 
provided or issues raised that were not previously addressed in the Draft PEIR for the Riverside-
Corona Feeder project. 
 
Comment #6: 
 

 
Response #6: 
 
As stated on page I-4-1 of the Draft Program Environmental Impact Report (PEIR), a 404 permit 
from the U.S. Army Corp of Engineers (the Corp) may be required if the proposed project 
involves fill in the definable bed, bank or channel (as indicated by the ordinary high water mark) 
of the Santa Ana River or any other stream or drainage feature due to installation of the pipeline.  
WMWD will seek all required permits and coordinate with the Corp wherever Corp jurisdiction 
may be applicable.  No new information was provided or issues raised that were not previously 
addressed in the Draft PEIR for the Riverside-Corona Feeder project. 
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Comment #7: 
 

 

 
 
Response #7: 
 
The proposed project is being evaluated at the “programmantic” level in this environmental 
impact report.  As presently shown, the RCF preferred alignment is located adjacent to the San 
Bernardino Golf course located on the north side of the Santa Ana River.  Due to the preliminary 
nature of the analysis and to reduce potential biological impacts, an alternative alignment and 
crossing point for the Santa Ana River were considered in the Draft PEIR (Alternative 4). This 
alternative would avoid the Golf Course area altogether.  
 
As stated on page I-4-2 of the Draft Program Environmental Impact Report (PEIR), 
encroachment permits will be required from the San Bernardino County Flood Control District 
(the District).  This statement will be expanded in the Final PEIR to include the possibility that a 
License Agreement might also be required from the District and that such an agreement will 
require compensation for use of the District’s right of way.    No new issues raised that were not 
previously addressed in the Draft PEIR for the Riverside-Corona Feeder project. 
 
Comment #8: 
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Response #8: 
 
The Draft PEIR Biological Resources section, Section II-3, identifies the species mentioned by 
the District as federally listed species that have the potential to occur in the Santa Ana River 
reach of the project.  Mitigation measures MM Bio 1 through 3 on page II-3-21 of the Draft 
PEIR, when implemented, will mitigate for potential impacts to these species.  WMWD will 
keep in mind that the Department’s Environmental management Division is required to survey 
for these species annually.  No new issues raised that were not previously addressed in the Draft 
PEIR for the Riverside-Corona Feeder project. 
 
Comment #9: 
 

 
Response #9: 
 
As stated on page I-4-1 and 2 of the Draft Program Environmental Impact Report (PEIR), 
permits from the U.S. Army Corp of Engineers (the Corp), U.S. Fish & Wildlife Service, 
California Department of Fish & Game, and the Regional Water Quality Control Board may be 
required due to installation of the pipeline.  WMWD will seek all required permits and 
coordinate with the these agencies as may be applicable.  No new information was provided or 
issues raised that were not previously addressed in the Draft PEIR for the Riverside-Corona 
Feeder project. 
 
Comment #10: 
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Response #10: 
 

As stated in Comment #10, the most potentially significant storm water impacts from the project 
are those associated with construction which have been addressed through permit compliance in 
the Draft PEIR.  Due to the programmatic level of the project and its commensurate CEQA 
analysis in this document, specific construction impacts cannot be addressed at this time.  Items 
a. through f. in Comment #10 are addressed below. 

a. As stated in the Initial Study for the proposed project (Appendix A of the Draft PEIR),   
construction of the proposed project has the potential to result in the discharge of 
sediment and construction by-products.  This will be minimized however, with the 
preparation and implementation of a National Pollutant Elimination System (NPDES) 
construction permit from the Regional Water Quality Control Board which requires that a 
storm water pollution prevention plan (SWPPP) be prepared prior to construction 
activities.  The SWPPP will incorporate applicable Best Management Practices (BMPs). 

b. As described in Section I-2 of the Draft PEIR, the proposed project consists of a pump 
station, up to 20 well sites and a 30-mile underground pipe.  Surfaces around and above 
the pipe, wells and pump station will be returned to their current condition so the project  
will have minimal or no post-construction affect on storm water runoff. 

c. As described in Section I-2 of the Draft PEIR, the proposed project consists of a pump 
station, up to 20 well sites and a 30-mile underground pipe.  No areas of material storage, 
vehicle or equipment fueling, vehicle or equipment maintenance, waste handling, 
hazardous materials handling or storage, delivery areas of loading docks, or other outdoor 
work areas are proposed as a part of this project. 

d. As stated in the Initial Study, and Draft PEIR sections I-2 and III-3, proposed pipeline 
installation will involve micro tunneling beneath the Santa Ana River and boring under 
other streams and drainage features.  Even if no construction activities are performed 
within the definable bed, bank, or channel of the Santa Ana River, a Regional Water 



 County of San Bernardino, Department of Public Works 
 Letter Dated September 22, 2004 
 
 
 

 
Western Municipal Water District   2.0-72 
Riverside-Corona Feeder Project 
May 2005 
 

Quality Control Board Dewatering Permit would be required for wastewater discharge 
resulting from ground dewatering activities associated with tunneling.  WMWD is 
expected to comply with all waste discharge permit requirements, therefore, no 
significant impact related to waste discharge or beneficial uses of receiving waters is 
expected.   

 
e. Infrastructure to be constructed as part of the project will not significantly alter any 

existing drainage patterns, flow velocity or volume of storm water runoff since the 
condition following installation of the pipeline will reflect conditions prior to pipeline 
construction.  The portions of the proposed pipeline that will be constructed underneath 
the Santa Ana River and underneath several drainages will be required to comply with 
encroachment permit requirements of the County of San Bernardino Flood Control 
District and will be subject to Regional Water Quality Control Board discharge 
requirements.  Therefore, impacts are considered less than significant.  The proposed 
pump station may result in a small increase in runoff at the pump station site, but this 
increase will not result in flooding on or off site or other environmental harm.  Runoff 
from the well sites would be negligible. 

 
f. See Response 10a. and e., above. 

 
No new information was provided or issues raised that were not previously addressed in the 
Draft PEIR for the Riverside-Corona Feeder project. 
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Comment #1: 
 

 
 
Response #1: 
 
The Draft PEIR was sent to and comments have been received from, the San Bernardino County 
Public Works Department.  Personal communication was made with Mr. Jeff Weinstein at San 
Bernardino County Regional Parks Department to determine potential issues associated with the 
project alignment and the Santa Ana River Regional Trail (PC Weinstein 10/19/04).  The trail is 
expected to be complete by 2005 through this area.  It will be located on the south side of the 
river on top of the levee with a ramp down and back up under the E Street bridge.  There will be 
access to the trail from the parking lot next to the County Hall of Records at Sunset Court.  This 
is very near the spot where the proposed alignment of the RCF would cross the southern side of 
the river.  And may be the location of a proposed staging area and boring pit associated with 
tunneling under the river.   If so, WMWD would be responsible for providing safe trail access 
and returning the access to the trail to its original condition when construction is complete.  Mr. 
Weinstein also mentioned that the Wildlands Conservancy has purchased 4 acres of land near 
this location for a restored wetlands site to be maintained for habitat value and educational 
purposes.  Assistance with or expansion of this wetlands area might provide mitigation 
opportunities for the impacts which may be caused by the RCF project construction.  WMWD 
will coordinate with County Regional Parks and other agencies at the time of project design and 
construction. 
 
As stated on page I-4-2 of the Draft Program Environmental Impact Report (PEIR), 
encroachment permits will  be required from the San Bernardino County Flood Control District 
(the District) and other local agencies.  No new potentially significant environmental impacts 
were raised that were not previously addressed in the Draft PEIR for the Riverside-Corona 
Feeder project. 
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Comment #2: 
 

 
 
Response #2: 

 
Based on personal communication with the Mr. Weinstein, as discussed in Response #1, above, 
the Santa Ana Regional Trail project construction will be completed long before the Riverside-
Corona Feeder (RCF) project is initiated. The construction of the trail may result in permanent 
loss of habitat for the plant species while the potential impacts of the RCF will be temporary.  
The RCF project trenching alternative across the Santa Ana River may result in significant 
impacts to these plants and the Santa Ana Sucker (see Draft PEIR, Section !!-3, pages 11-17), 
however, effects of the RCF will ultimately be temporary since the surface of the riverbed will 
be returned to its condition at the time of project construction.  Mitigation measures MM Bio 10 
and 14 in the Draft PEIR address the potential impacts of the project on these species and the 
need for Section 7 consultation and possible take permits.   
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Comment #1:  
 

 
 
 
Response #1:  
 
Comment noted. 
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Comment #1:  
 

 
 
Response #1:  
 
No comment provided. Correspondence served as notice that the addressee was not located at 
available address.
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RESPONSE TO COMMENTS 
 

REGIONAL AGENCIES 
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Comment #1: 
 
 

 
 
 
Response #1:  
 
 
It is Western Municipal Water District’s understanding that this responsibility for review now 
lies with Regional Conservation Authority (RCA). All future notifications will be sent to the 
RCA for MSHCP review. 
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ORIGINAL COMMENT LETTERS RECEIVED 
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3.0 DRAFT PEIR DISTRIBUTION LIST, STATE CLEARINGHOUSE 
CORRESPONDENCE AND PUBLIC NOTICING OF DRAFT PEIR 
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4.0 BOARD ACTION, FINDINGS, NOTICE OF DETERMINATION 
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5.0 MITIGATION MONITORING PROGRAM 
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6.0 ANNOTATED DRAFT PEIR 
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ALBERT A. WEBB ASSOCIATES Ref. W.O. 00-303E 
          Consulting Engineers File No:     
 

MEMORANDUM 
 
TO:  Western Municipal Water District  
 
FROM: Jillian Baker 
 
CC: Cathy Perring 
 
DATE: July 2, 2004 
 
Re:    Riverside-Corona Feeder Pipeline Project Air Quality Impact Analysis Addendum.  
 
 
The purpose of this memo is to provide a discussion of the air quality impacts from construction 
of 900 feet of Reach A, which will be placed below the Santa Ana River as part of this proposed 
project. In the Air Quality Impact Analysis (Air Study) done by Albert A Webb Associates in 
August 2003 for this project, it was assumed that the construction of this 900 foot section of 
Reach A would require microtunneling techniques. However, it is possible that typical 
excavation techniques could be used instead of microtunneling; therefore, air quality impacts 
from excavation of this section of the pipeline would have to be estimated. 
 
Construction emissions were estimated using the tables for construction of Reach A found in 
Appendix A of the Air Study. Tables I and II summarize the daily and quarterly emissions from 
either microtunneling or excavation of the section of pipe described above.  
 

Table I – Estimated Maximum Daily Construction Emissions 
Emission Threshold ROG NOX CO SOX PM-10 

Daily Threshold (lbs/day) 75 100 550 150 150 
Microtunneling 61.02 547.96 326.47 55.07 58.34 
Excavation 66.10 614.27 295.80 46.41 38.39 
Change 1 +5.08 +66.31 -30.67 -8.66 -19.95 

1 The Air Quality Impact Analysis assumed this section of pipe would be constructed using microtunneling. Since 
the other construction assumptions used are still valid, the only difference in amount of emissions would be due to 
excavation of the 900 feet section of pipeline. Therefore, the change in emissions using excavation would 
represent the maximum amount of reduction or increase in the daily construction emissions. 
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Table II – Estimated Maximum Quarterly Construction Emissions 
Emission Threshold ROG NOX CO SOX PM-10 

Quarterly Threshold (tons/qtr) 2.5 2.5 24.75 6.75 6.75 
Microtunneling 1 1.37 12.33 7.35 1.24 1.31 
Excavation 2 0.40 3.69 1.96 0.33 0.23 
Change 3 -0.97 -8.64 -5.39 -0.91 -1.08 

1 Microtunneling will occur at about 20’ - 30’ per day, therefore a 900’ section of pipeline will take about 30 – 45 
days to complete. Thus quarterly emissions were calculated using 45 days per quarter.  

2 Excavation will occur at about 80’ per day, therefore a 900’ section of pipeline will take about 12 days to 
complete. Thus quarterly emissions were calculated using 12 days per quarter. 

3 The Air Quality Impact Analysis assumed this section of pipe would be constructed using microtunneling. Since 
the other construction assumptions used are still valid, the only difference in amount of emissions would be due to 
excavation of the 900 feet section of pipeline. Therefore, the change in emissions using excavation would 
represent the maximum amount of reduction or increase in the quarterly construction emissions. 

 
The maximum daily emissions of ROG and NOX are higher for microtunneling, while maximum 
daily emissions of CO, SOX, and PM-10 are higher for excavation. However, the maximum 
quarterly construction emissions for microtunneling are larger than for excavation due to the 
longer time required for microtunneling.  
 

Table III – Estimated Maximum Daily and Quarterly Construction Emissions Overview 
Emission Threshold ROG NOX CO SOX PM-10 

Daily Threshold (lbs/day) 75 100 550 150 150 
Reach A Boring 1 53.64 392.26 216.26 31.46 56.84 
Exceeds Threshold? No Yes No No No 
Change 2 +5.08 +66.31 -30.67 -8.66 -19.95 
New Total 58.72 458.57 185.59 22.80 36.89 
Exceeds Threshold? No Yes No No No 
Quarterly Threshold (tons/qtr) 2.5 2.5 24.75 6.75 6.75 
Reach A Boring 1 1.74 12.75 7.03 1.02 1.85 
Exceeds Threshold? No Yes No No No 
Change 2 -0.97 -8.64 -5.39 -0.91 -1.08 
New Total 0.77 4.11 1.64 0.11 0.77 
Exceeds Threshold? No Yes No No No 

1 Data from Table 9 of Air Study. 
2 Data from Tables I and II above. 
 
Comparison of project emissions from project construction (Table III, above) shows that even 
with the changes in amounts of emissions of excavation versus microtunneling, the air quality 
impacts have not changed.   
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Riverside Corona Feeder Air Quality Study – August 2003 

SECTION 1 – INTRODUCTION AND SUMMARY 
 

Purpose and Methods of Analysis   
 
The following air quality assessment was prepared to evaluate whether the expected criteria air 
pollutant emissions generated as a result of the proposed project would cause significant impacts 
to air resources in the project area.  This assessment was conducted within the context of the 
California Environmental Quality Act (CEQA, California Public Resources Code Sections 21000 
et seq.).  The methodology follows the "CEQA Air Quality Handbook" prepared by the South 
Coast Air Quality Management District (SCAQMD) for quantification of emissions and 
evaluation of potential impacts to air resources.  As recommended by SCAQMD staff, 
EMFAC2002 version 2.2, a computer program developed and approved by the California Air 
Resources Control Board, was used to quantify project-related on-road mobile source emissions. 
 

EXECUTIVE SUMMARY 
 
Site Location  
 
The proposed project is a regional water pipeline located in San Bernardino and Riverside 
counties starting at a point north of the Santa Ana River between Interstate 215 and Tippecanoe 
Avenue in the City of San Bernardino and extends in a southwesterly direction ending at a point 
near the intersection of Compton Avenue and Ontario Avenue in the City of Corona where the 
proposed pipeline would intersect with an Elsinore Valley Municipal Water District (EVMWD) 
pipeline.    
 

Development Description 
 
The proposed project is the installation and operation of approximately 30 miles of water 
pipeline.  The pipeline will be constructed under the Santa Ana River, through a commercial and 
industrial area parking lot and in road right-of-ways all within the City of San Bernardino.  The 
pipeline construction will continue under Interstate 10, in a southwest direction within paved 
road right-of-ways, the Gage Canal right-of-way, agricultural dirt roads, across flood control 
easements and several rail lines within the cities of Colton, Grand Terrace, Riverside and 
unincorporated Riverside County.  Construction of the pipeline will extend southward within 
paved road right-of-ways, through land within the El Sobrante Land Fill easement and under 
Interstate 15 connecting to an existing EMWD pipeline near the intersection of Compton Avenue 
and Ontario Avenue in the City of Corona.  The proposal also includes a pump station capable of 
50 cubic feet per second (cfs). 
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Findings 
 
The study found that without mitigation short-term emissions of NOx and ROC are above the 
SCQAMD suggested significance thresholds.  With mitigation incorporated into the project 
during construction of the improvements, short-term emissions of Nox and ROC are still above 
the SCAQMD recommended significance thresholds.  Long-term criteria pollutant emissions are 
below the SCAQMD suggested significance thresholds.  The following findings are supported 
with regard to this project: 
 

• The project is not in compliance with the SCAQMD Air Quality Management Plan. 
• The project-generated emissions may violate Federal or State ambient air quality standards. 
• The project’s contribution to cumulative impacts may be significant. 
• The project will not expose sensitive receptors to substantial pollutant concentrations. 
• Project-generated odors will not affect a substantial number of people. 

 

Mitigation Measures 
 

• Prior to construction of the proposed improvements, the project proponent will provide a 
traffic control plan that will describe in detail safe detours around the project construction 
sites and provide temporary traffic control (i.e. flag person) during earthen material 
transport and other construction related truck hauling activities. 

• During construction of the proposed improvements one of the following options must be 
used to supply the power needs for boring operations: 1) use natural gas fueled generator 
sets; 2) use low emission, duel fueled generator sets; or 3) prior to construction of the 
proposed improvements, arrangements will be made with Southern California Edison to 
provide temporary construction power at the boring sites.   

• During construction of the proposed improvements, all mobile and stationary construction 
equipment will be properly maintained at an offsite location and includes proper tuning and 
timing of engines.  Equipment maintenance records and equipment design specification 
data sheets shall be kept on-site during construction. 

• During construction of the proposed improvements, all contractors will be advised not to 
idle trucks on site for more than ten minutes. 
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SECTION 2 – SETTING 
 

Project Description 
 
The proposed project is a regional water pipeline located in San Bernardino and Riverside 
counties starting at a point north of the Santa Ana River between Interstate 215 and Tippecanoe 
Avenue in the City of San Bernardino and extends in a southwesterly direction ending at a point 
near the intersection of Compton Avenue and Ontario Avenue in the City of Corona where the 
proposed pipeline would intersect with an Elsinore Valley Municipal Water District pipeline.   
 
The proposed project is the installation of approximately 30 miles of water pipeline.  The 72-inch 
diameter segment of the pipeline will be constructed under the Santa Ana River, through a 
commercial and industrial area parking lot and in road right-of-ways all the City of San 
Bernardino.  The 72-inch diameter pipeline construction will continue under Interstate 10, in a 
southwest direction within paved road right-of-ways and an industrial area to the proposed 
mainline meter facility at Barton Road west of Reche Canyon Road.  Construction of the pipeline 
will continue as a 60-inch diameter segment from the proposed mainline meter facility in a 
southwest direction within paved road right-of-ways, the Gage Canal right-of-way, agricultural 
dirt roads, across flood control easements, and several rail lines within the cities of Colton, 
Grand Terrace, Riverside and unincorporated Riverside and San Bernardino counties.  A 54-inch 
diameter segment of the pipeline would be constructed continuing southwest from the 60-inch 
diameter segment within paved road right-of-ways to the intersection of Cleveland Avenue and 
Irving Street.  A 36-inch branch pipeline would be constructed that extends southeast in Irving 
Street to a point approximately 200-feet northwest of Firethorn Avenue.  Construction of the 
mainline portion of the proposed pipeline will extend southwest within paved road right-of-ways 
as a 42-inch diameter pipeline segment from the intersection of Cleveland Avenue and Irving 
Street to the intersection of Filmore Street and Indiana Avenue.  Another branch would be 
constructed as a 30-inch diameter pipeline extending northwest within paved road right-of-ways 
and under the Arlington Flood Control Channel from the intersection of Filmore Street and 
Indiana Avenue to the existing Arlington Pump Station.  The mainline portion of the proposed 
project would be constructed as a 36-inch diameter pipeline extending southwest from the 
intersection of Fillmore Street and Indiana Avenue then southward within paved road right-of-
ways, through land within the El Sobrante Land Fill easement and under Interstate 15 connecting 
to an existing EMWD pipeline near the intersection of Compton Avenue and Ontario Avenue in 
the City of Corona.  
 
The proposed pipeline will connect to the City of Riverside’s proposed 60-inch diameter 
Waterman Avenue Pipeline Replacement Project at a Hydraulic Gradient Line (HGL) of 
1060Ν∀.  This connection necessitates the construction and operation of a maximum 50 cubic 
feet per second (cfs) capacity pump station to lift water into the proposed Riverside Corona 
Feeder Pipeline, which is anticipated to operate at a HGL of 1250Ν∀.  The proposed pump 
station will be constructed in a vacant lot near the intersection of Orange Show Road and 
Waterman Avenue in the City of San Bernardino. 
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Pipeline segments that will be constructed under the Santa Ana River, rail lines, flood control 
channels, Interstate 10, and Interstate 15, will require boring techniques.  The largest of these 
will be the 72-inch pipeline that crosses under the Santa Ana River.  This segment of the project 
will be installed across the riverbed utilizing micro-tunneling techniques within a 92-inch casing 
pipe and require two diesel powered electric generators to power pumps to dewater the boring 
during construction. 
 
The following summarizes salient project features with respect to evaluation of criteria air 
pollutant emissions. 
 

• Disturbance of approximately 120 gross acres as a result of pipeline trenching, construction 
staging activities, and pump station site grading activities over approximately 7 years. 

• Paving of approximately 35 acres during installation of the pipeline and pump station over 
approximately 7 years. 

 
 

Physical Setting 
 
The project site is located in the South Coast Air Basin (SCAB).  The SCAB consists of Orange 
County, together with the coastal and mountain portions of Los Angeles, Riverside and San 
Bernardino counties.  Regionally, the interaction of land (offshore) and sea (onshore) breezes 
control local wind patterns in the area.  Daytime winds typically flow from the coast to the inland 
areas, while the pattern typically reverses in the evening, flowing from the inland areas to the 
ocean (SCAQMD, 1993). Air stagnation may occur during the early evening and early morning 
during periods of transition between day and nighttime flows. The region also experiences 
periods of hot, dry winds from the desert, known as Santa Ana winds. Locally, the prevailing 
wind is generally from west to east (Figure 2, Wind Patterns in the Project Area). 
 
Regional and local air quality within the SCAB is affected by topography, atmospheric 
inversions, and dominant onshore flows.  Topographic features such as the San Gabriel and San 
Bernardino Mountains form natural barriers to the dispersion of air contaminants.  The presence 
of atmospheric inversions limits the vertical dispersion of air pollutants.  With an inversion, the 
temperature initially follows a normal pattern of decreasing temperature with increasing altitude, 
however, at some elevation, the trend reverses and temperature begins to increase as altitude 
increases.  This transition to increasing temperature establishes the effective mixing height of the 
atmosphere and acts as a barrier to vertical dispersion of pollutants.  Dominant onshore flow 
provides the driving mechanism for both air pollution transport and pollutant dispersion. 
 
Air pollution generated in coastal areas is transported east to inland receptors by the onshore 
flow during the daytime until a natural barrier (the mountains) is confronted, limiting the 
horizontal dispersion of pollutants.  The result is a gradual degradation of air quality from coastal 
areas to inland areas, which is most evident with the photochemical pollutants such as ozone.  
The greatest ozone problems are recorded at those South Coast Air Quality Management District 
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(SCAQMD) monitoring stations, which are located at the base of the San Gabriel and San 
Bernardino mountains ranging from the City of Santa Clarita, east to the City of San Bernardino. 
 
The project area is within SCAQMD Source Receptor Area (SRA) 22, SRA 23, SRA 34, and 
SRA 35.  The most recent published data for these source receptor areas are presented in Tables 
1 through 4, Air Quality Monitoring Summary 1991-2001.  This data shows that the baseline air 
quality conditions in the project area include occasional events of very unhealthful air.  Even so, 
the frequency of smog alerts has dropped significantly in the last decade.  The greatest 
recognized air quality problem in the SCAB is ozone.  The yearly monitoring records document 
that prior to 1995, approximately one-third or more of the days each year experienced a violation 
of the state hourly ozone standard, with around ten days annually reaching first stage alert levels 
of 0.20 parts per million (ppm) for one hour.  It is encouraging to note that ozone levels have 
dropped significantly in the last few years with approximately one-tenth of the days each year 
experiencing a violation of the state hourly ozone standard in 2001.  Locally, no first stage alert 
(0.20 ppm/hour) has been called by SCAQMD in over two years, and no second stage alert (0.35 
ppm/hour) has been called by SCAQMD in the last ten years.  
 
Although the overall air quality in project aria is improving, one exception is the ambient 
concentrations of particulate matter smaller than 10 microns in diameter (PM-10 and PM-2.5).  
Over the last decade the State air quality standard for PM-10 has been consistently exceeded in 
the area, and the Federal standard has been exceeded in all but two years (Table I: Years 1992 
and 1998).  The 1997 Federal standards for PM-2.5 (annual arithmetic mean of 15 µg/m3 and 24-
hour average of 65 µg/m3) were recently upheld by the U.S. Supreme Court in February 2001.  
SCAQMD monitoring data shows that all of the source receptor areas the project is within are 
exceeding the federal annual and 24-hour standards since SCAQMD began monitoring PM-2.5 
in 1999.  Final adoption of State standards for PM2.5 occurred in June of 2003 and a comparison 
of the air quality in the project area with the state standards is not yet available. 
 
The sources contributing to particulate matter pollution include road dust, windblown dust, 
agriculture, construction, fireplaces and wood burning stoves, and vehicle exhaust.  Specifically, 
SCAQMD data indicates the largest component of PM-10 particles in SRA 23 comes from road 
and windblown dust.   
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Table 1 
SOURCE RECEPTOR AREA 22 

AIR QUALITY MONITORING SUMMARY- 1991-2001
 

 Monitoring Year 
 

Pollutant/Standard 

Source: CARB 1/25/99 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Ozone  a:    
California Standard:    
1-Hour - 0.09 ppm 103 a 57 a 71 a 83 a 75 a 8 a 89 c 70 c 38 c 41 c 41 c 

Federal Primary Standards:            
1-Hour - 0.12 ppm 54 a 16 a 17 a 14 a 23 a 2 a 13 c 32 c 3 c 3 c 7 cN

o.
 D

ay
s 

E
xc

ee
de

d 

8-Hour - 0.08 ppm a  55 c 57 c 27 c 29 c 34 c 

 Max 1-Hour Conc. (ppm) 0.22 a 0.23 a 0.16 a 0.17 a 0.19 a 0.16 a 0.19 c 0.20 c 0.14 c 0.14 c 0.143c

 Max 8-Hour Conc. (ppm) a  0.13 b 0.17b 0.11 b 0.11 b 0.12 b 

Carbon Monoxide c :            
California Standard:            
1-Hour - 20 ppm 0 0 0 0 0 0 0 0 0 0 0
8-Hour - 9.0 ppm 0 0 0 0 0 0 0 0 0 0 0
Federal Primary Standards:             
1-Hour - 35 ppm 0 0 0 0 0 0 0 0 0 0 0

N
o.

 D
ay

s E
xc

ee
de

d 

8-Hour - 9.5 ppm 0 0 0 0 0 0 0 0 0 0 0
 Max 1-Hour Conc. (ppm) 14.0 11.0 10.0 11.0 9.0 9.0 7.0 6.0 7.0 5.0 5.0
 Max 8-Hour Conc. (ppm) 6.9 6.1 6.3 7.3 6.5 5.0 5.8 4.6 4.4 4.3 3.43

Nitrogen Dioxide :            
California Standard:            
1-Hour - 0.25 ppm 0 0 0 0 0 0 0 0 0 0 0 

N
o.

 D
ay

s 
E

xc
ee

de

Federal Standard:             
 Annual Standard - 0.053ppm  No e No e No e No e No e No e No e No e No e No e No e

 Max. 1-Hour Conc. (ppm) 0.16 0.23  0.14 0.18 0.15 0.11 0.12 0.10 0.13 0.10 0.15 

Sulfur Dioxide :            
California Standards:             
1-Hour – 0.25 ppm 0 0 0 0 0 0 0 0 0 0 0 

24-Hour – 0.04 ppm 0 0 0 0 0 0 0 0 0 0 0 

Federal Primary Standards:             N
o.

 D
ay

s 
E

xc
ee

de
d  

24-Hour – 0.14 ppm 0 0 0 0 0 0 0 0 0 0 0 

 Annual Standard – 0.03 ppm No e No e No e No e No e No e No e No e No e No e No e

 Max. 1-Hour Conc. (ppm) 0.02 0.02 0.02 0.02 0.02 0.01 0.04 0.03 0.04 0.03 0.02 

 Max. 24-Hour Conc. (ppm) 0.007b 0.026b 0.010b 0.005c 0.006 0.004 0.007 0.010 0.007 0.010 0.011 

Inhalable Particulates (PM-10):            
California Standards:             

N
o.

 D
ay

s 
E

xc
ee

de
d

24-Hour - 50 µg/m3 41 c 39 c 31 a 35 a 28 a 19 a 25 a 23 a 31 a 28 a 18 a

 Annual Geometric Mean (µg/m3) 65.4 c 52.5 c 43.9 a 45.3 a 44.6 a 39.7 a 38.5 a 41.0 a 49.0 a 43.4 a 39.3 a

Federal Primary Standards:             

N
o 

D
ay

s 

24-Hour – 150 µg/m3 2 c 0 c 1 a 0 a 2 a 0 a 1 a 0 a 0 a 0 a 0 a

 Annual Arithmetic Mean (µg/m3) 76.0 c 62.5 c 53.0 a 52.9 a 54.2 a 48.8 a 49.6 a 46.7 a 55.4 a 49.3 a 44.0 a

 Max. 24-Hour Conc. (µg/m3) 179.0 c 126.0 c 164.0 a 139.0 a 177.0 a 94.0 a 158.0 a 93.0 a 136.0 a 129.0 a 109.0 a 

Inhalable Particulates (PM-2.5):    
Federal Primary Standards:    
Annual Standard – 15µg/m3    Yes e Yes e Yes e

N
o 

D
ay

s 
E

xc
ee

de
d  

24-Hour – 65 µg/m3    9 d 11 d 19 d

 Annual Arithmetic Mean (µg/m3)   30.9 d 28.2 d 31.3 d

 Max. 24-Hour Conc. (µg/m3)   111.2 d 119.6 d 98.0 d
 

Note: a The project is located within SRA 22 (Norco), however, data is only available for ozone (1991-96) and PM-10 (1993-2001) at that location. 
 b 1997 is first year of SCAQMD records for federal 8-hour Ozone standard. 
 c SRA 23 (Riverside) data summaries used for CO, NO2, and SO2.during all years, PM-10 for 1991-92, PM-2.5 for 1999-2001, and ozone for 1997-2001. 
 d 1999 is first year of SCAQMD records for federal 24-hour PM-2.5 standard 
 e Exceedance of annual standards are expressed as either Yes or No indicating whether or not the standard has been exceeded for that year. 
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Table 2 
SOURCE RECEPTOR AREA 23 

AIR QUALITY MONITORING SUMMARY- 1991-2001
 

 Monitoring Year 
 

Pollutant/Standard 

Source: CARB 1/25/99 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Ozone  a:           
California Standard:           
1-Hour - 0.09 ppm 139 b 142 b 132 b 134 c 109 c 92 c 89 c 70 c 38 c 41 c 41 c 

Federal Primary Standards:            
1-Hour - 0.12 ppm 79 b 75 b 71 b 77 c 52 c 36 c 13 c 32 c 3 c 3 c 7 cN

o.
 D

ay
s 

E
xc

ee
de

d 

8-Hour - 0.08 ppm a  55 c 57 c 27 c 29 c 34 c 

 Max 1-Hour Conc. (ppm) 0.24 b 0.26 b 0.26 b 0.25 c 0.21 c 0.20 c 0.19 c 0.20 c 0.14 c 0.14 c 0.143c

 Max 8-Hour Conc. (ppm) a  0.13 c 0.17 c 0.11 c 0.11 c 0.12 b 

Carbon Monoxide c :            
California Standard:            
1-Hour - 20 ppm 0 0 0 0 0 0 0 0 0 0 0
8-Hour - 9.0 ppm 0 0 0 0 0 0 0 0 0 0 0
Federal Primary Standards:             
1-Hour - 35 ppm 0 0 0 0 0 0 0 0 0 0 0

N
o.

 D
ay

s E
xc

ee
de

d 

8-Hour - 9.5 ppm 0 0 0 0 0 0 0 0 0 0 0
 Max 1-Hour Conc. (ppm) 14.0 11.0 10.0 11.0 9.0 9.0 7.0 6.0 7.0 5.0 5.0
 Max 8-Hour Conc. (ppm) 6.9 6.1 6.3 7.3 6.5 5.0 5.8 4.6 4.4 4.3 3.43

Nitrogen Dioxide :            
California Standard:            
1-Hour - 0.25 ppm 0 b 0 b 0 b 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 

N
o.

 D
ay

s 
E

xc
ee

de

Federal Standard:             
 Annual Standard - 0.053ppm  Noe Noe Noe Noe Noe Noe Noe Noe Noe Noe No e

 Max. 1-Hour Conc. (ppm) 0.16 b 0.23 b 0.14 b 0.18 c 0.15 c 0.11 c 0.12 c 0.10 c 0.13 c 0.10 c 0.15 

Sulfur Dioxide :            
California Standards:             
1-Hour – 0.25 ppm 0 b 0 b 0 b 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 

24-Hour – 0.04 ppm 0 b 0 b 0 b 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 

Federal Primary Standards:             N
o.

 D
ay

s 
E

xc
ee

de
d  

24-Hour – 0.14 ppm 0 b 0 b 0 b 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 

 Annual Standard – 0.03 ppm Noe Noe Noe Noe Noe Noe Noe Noe Noe Noe No e

 Max. 1-Hour Conc. (ppm) 0.02 b 0.02 b 0.02 b 0.02 c 0.02 c 0.01 c 0.04 c 0.03 c 0.03 c 0.11 c 0.02 

 Max. 24-Hour Conc. (ppm) 0.007 b 0.026 b 0.010 b 0.005 c 0.009 c 0.004 c 0.007 c 0.010 c 0.011 c 0.041 c 0.011 

Inhalable Particulates (PM-10):            
California Standards:             

N
o.

 D
ay

s 
E

xc
ee

de
d

24-Hour - 50 µg/m3 41 b 39 b 42 b 41 c 38 c 19 c 41 c 42 c 46 c 68 c 78 a

 Annual Geometric Mean (µg/m3) 65.4 b 52.5 b 58.0 b 55.9 c 51.8 c 52.0 c 56.3 c 48.7 c 64.9 c 54.7 c 54.3 a

Federal Primary Standards:             

N
o 

D
ay

s 

24-Hour – 150 µg/m3 2 b 0 b 4 b 1 c 4 c 1 c 1 c 0 c 1 c 0 c 0 a

 Annual Arithmetic Mean (µg/m3) 76.0 b 62.5 b 72.4 b 65.7 c 69.0 c 61.1 c 64.9 c 58.2 c 72.3 c 60.1 c 63.1 a

 Max. 24-Hour Conc. (µg/m3) 179.0 b 126.0 b 231.0 161.0 c 219.0 c 162.0 c 163.0 c 116.0 c 153.0 c 139.0 c 135.0 a 

Inhalable Particulates (PM-2.5):    
Federal Primary Standards:    
Annual Standard – 15µg/m3    Yese Yese Yes e

N
o 

D
ay

s 
E

xc
ee

de
d  

24-Hour – 65 µg/m3    9 d 11 d 19 d

 Annual Arithmetic Mean (µg/m3)   30.9 d 28.2 d 31.3 d

 Max. 24-Hour Conc. (µg/m3)   111.2 d 119.6 d 98.0 d

Note: a 1997 is first year of SCAQMD records for federal 8-hour Ozone standard. 
 b Rubidoux air monitoring station (SRA 23) data summaries for ozone, NO2, SO2 and PM-10 during years 1991 through 1993.  
 c Metro Riverside County 1 air monitoring station (also in SRA 23) data summaries for CO during all years and ozone, NO2, SO2 and PM-10 in years 94 –2000 

d 1999 is first year of SCAQMD records for federal 24-hour PM-2.5 standard 
e Exceedance of the Annual Standards are expressed as either Yes or No indicating whether or not the standard has been exceeded for that year. 
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Table 3 

SOURCE RECEPTOR AREA 34 
AIR QUALITY MONITORING SUMMARY- 1991-2001

 

 Monitoring Year 
 

Pollutant/Standard 

Source: CARB 1/25/99 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Ozone  a:           
California Standard:           
1-Hour - 0.09 ppm 120 b 144 b 134 b 132 b 111 b 80 b 65 b 60 b 26 b 36 b 44 c 

Federal Primary Standards:            
1-Hour - 0.12 ppm 74 b 88 b 65 b 96 b 61 b 38 b 10 b 32 b 4 b 7 b 13 cN

o.
 D

ay
s 

E
xc

ee
de

d 

8-Hour - 0.08 ppm a  33 c 43 c 16 c 16 c 31 c 

 Max 1-Hour Conc. (ppm) 0.29 b 0.28 b 0.24 b 0.25 b 0.22 b 0.22 b 0.17 b 0.17 b 0.14 b 0.17 b 0.165c

 Max 8-Hour Conc. (ppm) a  0.13 b 0.20 b 0.10 b 0.139 b 0.136 b 

Carbon Monoxide c :            
California Standard:            
1-Hour - 20 ppm 0 b 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0
8-Hour - 9.0 ppm 0 b 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0
Federal Primary Standards:             
1-Hour - 35 ppm 0 b 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c

N
o.

 D
ay

s E
xc

ee
de

d 

8-Hour - 9.5 ppm 0 b 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c

 Max 1-Hour Conc. (ppm) 6.0 b 7.0 c 7.0 c 9.0 c 8.0 c 6.0 c 8.0 c 6.0 c 5.0 c 5.0 c 4.0 c

 Max 8-Hour Conc. (ppm) 4.4 b 5.9 c 6.0 c 6.5 c 6.3 c 4.6 c 6.0 c 4.6 c 4.0 c 4.3 c 3.25 c

Nitrogen Dioxide :            
California Standard:            
1-Hour - 0.25 ppm 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 

N
o.

 D
ay

s 
E

xc
ee

de

Federal Standard:             
 Annual Standard - 0.053ppm  0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b No e

 Max. 1-Hour Conc. (ppm) 0.19 b 0.14 b 0.16 b 0.18 b 0.17 b 0.17 b 0.14 b 0.15 b 0.15 b 0.12 b 0.13 

Sulfur Dioxide :            
California Standards:             
1-Hour – 0.25 ppm 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 

24-Hour – 0.04 ppm 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 

Federal Primary Standards:             N
o.

 D
ay

s 
E

xc
ee

de
d  

24-Hour – 0.14 ppm 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 

 Annual Standard – 0.03 ppm 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0 b No e

 Max. 1-Hour Conc. (ppm) 0.05 b 0.02 b 0.01 b 0.03 b 0.01 b 0.01 b 0.01 b 0.02 b 0.01 b 0.02 b 0.01 

 Max. 24-Hour Conc. (ppm) 0.010 b 0.012 b 0.001 b 0.009 b 0.006 b 0.007 b 0.001 b 0.010 b 0.010 b 0.010 b 0.010 

Inhalable Particulates (PM-10):            
California Standards:             

N
o.

 D
ay

s 
E

xc
ee

de
d

24-Hour - 50 µg/m3 41 b 31 b 34 b 38 b 35 b 35 b 29 b 20 b 36 b 31 b 34 a

 Annual Geometric Mean (µg/m3) 57.7 b 48.9 b 46.3 b 52.7 b 50.6 b 48.2 b 47.6 b 43.3 b 54.3 b 47.1 b 43.8 a

Federal Primary Standards:             

N
o 

D
ay

s 

24-Hour – 150 µg/m3 0 b 0 b 0 b 0 b 2 b 0 b 0 b 0 b 0 b 0 b 0 a

 Annual Arithmetic Mean (µg/m3) 63.1 b 56.1 b 57.1 b 60.0 b 61.0 b 55.1 b 53.7 b 50.2 b 60.2 b 52.6 b 50.5 a

 Max. 24-Hour Conc. (µg/m3) 127.0 b 105.0 b 143.0 147.0 b 178.0 b 130.0 b 122.0 b 101.0 b 116.0 b 108.0 b 105.0 a 

Inhalable Particulates (PM-2.5):    
Federal Primary Standards:    
Annual Standard – 15µg/m3    Yes e Yes e Yes e

N
o 

D
ay

s 
E

xc
ee

de
d  

24-Hour – 65 µg/m3   3 d 2 d 4 d

 Annual Arithmetic Mean (µg/m3)   25.9 d 24.5 d 24.3 d

 Max. 24-Hour Conc. (µg/m3)         98.0 d 72.9 d 74.6 d

Note: a 1997 is first year of SCAQMD records for federal 8-hour Ozone standard. 
 b Fontana air monitoring station (SRA 34) data summaries for ozone, NO2, SO2 and PM-10 during  all years, CO in 1991 only, and PM-2.5 in 1999-2000. 
 c San Bernardino air monitoring station (also in SRA 34) data summaries for CO during  years 1992-2000. 

d 1999 is first year of SCAQMD records for federal 24-hour PM-2.5 standard. 
e Exceedance of the Annual Standards are expressed as either Yes or No indicating whether or not the standard has been exceeded for that year.
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Table 4 

SOURCE RECEPTOR AREA 35 
AIR QUALITY MONITORING SUMMARY- 1991-2001

 

 Monitoring Year 
 

Pollutant/Standard 

Source: CARB 1/25/99 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Ozone  a:           
California Standard:           
1-Hour - 0.09 ppm 145 b 159 b 160 b 140 b 111 b 117 b 108 b 76 b 59 b 78 b 68 b 

Federal Primary Standards:            
1-Hour - 0.12 ppm 91 b 103 b 95 b 98 b 61 b 65 b 35 b 43 b 12 b 11 b 21 bN

o.
 D

ay
s 

E
xc

ee
de

d 

8-Hour - 0.08 ppm a  79 b 60 b 39 b 51 b 52 b

 Max 1-Hour Conc. (ppm) 0.25 b 0.27 b 0.27 b 0.23 b 0.22 b 0.22 b 0.20 b 0.22 b 0.15 b 0.15 b 0.167 b

 Max 8-Hour Conc. (ppm) a  0.14 b 0.19 b 0.13 b 0.133 b 0.144 b 

Carbon Monoxide c :            
California Standard:            
1-Hour - 20 ppm 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c

8-Hour - 9.0 ppm 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c

Federal Primary Standards:             
1-Hour - 35 ppm 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c

N
o.

 D
ay

s E
xc

ee
de

d 

8-Hour - 9.5 ppm 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c

 Max 1-Hour Conc. (ppm) 8.0 c 7.0 c 7.0 c 9.0 c 8.0 c 6.0 c 8.0 c 6.0 c 5.0 c 5.0 c 4.0 c

 Max 8-Hour Conc. (ppm) 7.0 c 5.9 c 6.0 c 6.5 c 6.3 c 4.6 c 6.0 c 4.6 c 4.0 c 4.3 c 3.25 c

Nitrogen Dioxide :            
California Standard:            
1-Hour - 0.25 ppm 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c 0 c

N
o.

 D
ay

s 
E

xc
ee

de

Federal Standard:             
 Annual Standard - 0.053ppm  No e No e No e No e No e No e No e No e No e No e No e

 Max. 1-Hour Conc. (ppm) 0.16 c 0.13 c 0.15 c 0.18 c 0.17 c 0.15 c 0.14 c 0.11 c 0.14 c 0.10 c 0.11 c

Sulfur Dioxide :            
California Standards:             
1-Hour – 0.25 ppm 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d 

24-Hour – 0.04 ppm 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d

Federal Primary Standards:             N
o.

 D
ay

s 
E

xc
ee

de
d  

24-Hour – 0.14 ppm 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d 0 d

 Annual Standard – 0.03 ppm No e No e No e No e No e No e No e No e No e No e No e

 Max. 1-Hour Conc. (ppm) 0.05 d 0.02 d 0.01 d 0.03 d 0.01 d 0.01 d 0.01 d 0.02 d 0.01 d 0.02 d 0.01 d

 Max. 24-Hour Conc. (ppm) 0.010 d 0.012 d 0.001d 0.009 d 0.006 d 0.007 d 0.001 d 0.010 d 0.010 d 0.010 d 0.010 d

Inhalable Particulates (PM-10):            
California Standards:             

N
o.

 D
ay

s 
E

xc
ee

de
d

24-Hour - 50 µg/m3 41 c 36 c 25 c 24 b 24 b 25 b 23 b 19 b 23 b 27 b 22 b

 Annual Geometric Mean (µg/m3) 52.0 c 48.7 c 35.2 c 37.8 b 37.4 b 38.4 b 35.4 b 33.9 b 40.5 b 39.7 b 39.6 b

Federal Primary Standards:             

N
o 

D
ay

s 

24-Hour – 150 µg/m3 0 c 0 c 0 b 0 b 1 b 0 b 0 b 0 b 0 b 0 b 0 b

 Annual Arithmetic Mean (µg/m3) 60.6 c 56.7 c 45.3 b 47.2 b 48.4 b 46.3 b 43.2 b 40.5 b 46.6 b 46.0 b 46.6 b

 Max. 24-Hour Conc. (µg/m3) 163.0 c 136.0 c 109.0b 138.0 b 172.0 b 128.0 b 103.0 b 97.0 b 92.0 b 109.0 b 102.0 b 

Inhalable Particulates (PM-2.5)f:    
Federal Primary Standards:    
Annual Standard – 15µg/m3    Yes e Yes e Yes e

N
o 

D
ay

s 
E

xc
ee

de
d  

24-Hour – 65 µg/m3   4 c 3 c 5 c

 Annual Arithmetic Mean (µg/m3)   25.7 c 25.4 c 26.2 c

 Max. 24-Hour Conc. (µg/m3)         121.5 c 89.8 c 78.5 c

Note: a 1997 is first year of SCAQMD records for federal 8-hour Ozone standard. 
 b Redlands air monitoring station (SRA 35) data summaries for ozone and PM-10 during  all years,  
 c San Bernardino air monitoring station ( SRA 34) data summaries for CO and NO2 during  all years, and PM-2.5 in 1999-2001. 

d Fontana air monitoring station(also in SRA 34) data summaries for SO2  during all years. 
e Exceedance of the Annual Standards are expressed as either Yes or No indicating whether or not the standard has been exceeded for that year.
f 1999 is first year of SCAQMD records for federal 24-hour PM-2.5 standard. 
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Regulatory Setting 
 
The federal and state ambient air quality standards (AAQS) establish the context for the local air 
quality management plans.  The state and federal AAQS are presented in Table 1.  The 
California Air Resources Board maintains records as to the attainment status of basins 
throughout the state, under both state and federal criteria.  For 2001, that portion of the SCAB, 
within which the proposed project is located, was designated as a non-attainment area for ozone 
and PM-10 under state standards, and as a non-attainment area for ozone, carbon monoxide, and 
PM-10 under federal standards.  The Air Quality Management Plan (AQMP) for the SCAB 
establishes a program of rules and regulations directed at attainment of the state and national air 
quality standards. 
 
SCAQMD rules and regulations that apply to this project include SCAQMD Rule 403, which 
governs emissions of fugitive dust, which is achieved through application of standard best 
management practices in construction activities, such as application of water or chemical 
stabilizers to disturbed soils, covering haul vehicles, restricting vehicle speeds on unpaved roads 
to 15 mph, sweeping loose dirt from paved site access roadways, cessation of construction 
activity when winds exceed 25 mph and establishing a permanent, stabilizing ground cover on 
finished sites.  Rule 403 also requires projects that disturbs 100 acres or more of soil at any given 
time or moves 10,000 yds3/day of materials/day to submit to SCAQMD a Fugitive Dust Control 
Plan.  Since construction of the proposed project will disturb approximately 4 acres or less at any 
given time and is projected to move less than 10,000 yds3/day, the project will not be required to 
submit a formal Fugitive Dust Control Plan to SCAQMD.   
 
SCAQMD Rule 1108 governs the sale and use of asphalt and limits the VOC content in asphalt.  
Although this rule does not directly apply to the project, it does dictate the VOC content of 
asphalt available for use during paving activities. 
 
SCAQMD Rule 1113 governs the sale of architectural coatings and limits the VOC content in 
paints and paint solvents.  Although this rule does not directly apply to the project, it does dictate 
the VOC content of paints available for use during the construction of the pump station. 
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SECTION 3 – EMISSIONS ESTIMATES 
 

THRESHOLDS OF SIGNIFICANCE 
 
Air quality impacts may be considered significant if: 

• Project-generated emissions contribute substantially to an existing or projected air quality 
violation. 

• Project-generated emissions increase pollutant concentrations so as to result in a violation 
of a federal or state ambient air quality standard. 

• Project-generated emissions expose sensitive receptors to substantial pollutant 
concentrations. 

• The project does not conform to the rules and regulations of the South Coast Air Quality 
Management District. 

While the final determination of whether or not a project is significant is within the purview of 
the lead agency pursuant to § 15064(b) of the State CEQA Guidelines, the SCAQMD 
recommends that the following quantitative air pollution thresholds be used by the lead agencies 
in determining whether the proposed project could result in a significant impact.  If the lead 
agency finds that the proposed project has the potential to exceed these air pollution thresholds, 
the project should be considered significant.  These thresholds have been defined by SCAQMD 
for the South Coast Air Basin based on scientific data the SCAQMD has obtained and factual 
data within the federal and state Clean Air Acts.  Since the project is located within the South 
Coast Air Basin and current air quality in the project area is typical of the air basin as a whole, 
these thresholds are considered valid and reasonable.  Each of these threshold factors is 
discussed below. 

Thresholds for Emissions Related to Construction Activities  

Projects in the South Coast Air Basin with construction-related emissions that exceed any of 
these thresholds should be considered significant: 

• 100 pounds per day or 2.5 tons per quarter-year of NOx; 
• 75 pounds per day or 2.5 tons per quarter-year of ROC; 
• 550 pounds per day or 24.75 tons per quarter-year of CO; and 
• 150 pounds per day or 6.75 tons per quarter-year of SOx or PM10. 

Thresholds for Emissions Related to Operation of the Project 

Specific criteria for determining whether the potential air quality impacts of a project are 
significant are set forth in the SCAQMD Handbook.  The criteria for these emissions thresholds 
include, compliance with the State and National air quality standards and conformity with the 
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existing Air Quality Management Plan (AQMP) for the South Coast Air Basin.  The daily 
operational emissions “significance” thresholds are: 

• 55 pounds per day of NOx; 
• 55 pounds per day of ROC; 
• 550 pounds per day of CO; and 
• 150 pounds per day of SOx or PM10. 
 
For projects that emit toxic air contaminants (TACs) or for project designated as a sensitive 
receptor within ¼ mile of a facility that emits TACs, the California Air Resources Board 
(CARB) recommends that a health risk assessment is conducted.  If the health risk assessment 
determines that TAC emissions either individually or cumulatively result in an individual cancer 
risk exceeding 10 in 1 million this is considered a significant impact. 
 
Long-term exposure to TACs may also produce non-cancer risks.  The California Office of 
Environmental Health Hazards Assessment (OEHHA) evaluates these non-cancer risks and has 
established maximum exposure levels also known as chronic reference exposure levels (REL) for 
each TAC.  No adverse health effects are anticipated for exposures at or below the REL.  
OEHHA established the REL for PM10 within diesel exhaust as 5 ug/m3.  The exposure of PM10 
within diesel exhaust at concentrations equal to the REL represents a non-cancer chronic hazard 
index level of 1.0. Exposure above a hazard index of 1.0 is considered a significant impact. 
 
 
IMPACTS 
 
Air quality impacts can be described in a short-term and long-term perspective.  Short-term 
impacts will occur during site grading and project construction.  Long-term air quality impacts 
will occur once the project is in operation.   
 
Short-term Impacts  
 
Short-term impacts will include fugitive dust and other particulate matter, as well as exhaust 
emissions generated by earthmoving activities and operation of grading equipment during site 
preparation.  Short-term impacts will also include emissions generated during pad and tank 
construction, installation of the connecting piping and roadway paving as a result of operation of 
equipment, operation of personal vehicles by construction workers, and asphalt offgassing. 
 
Construction of the project has been divided up into eight pipeline segments titled Reaches A 
through H.  Two construction scenarios were chosen for analysis based on worst-case conditions.  
These two scenarios are construction of Reaches A and C of the project.  They were determined 
to be the worst-case scenario for short-term emissions because these portions of the project 
include tunneling operations and the largest diameters of pipeline segments.  Reach A also 
includes construction of a pump station.  Of the remaining reaches, Reach B was eliminated from 
analysis because it does not include tunneling operations, Reaches D through E were eliminated 
from analysis because they are of smaller diameter pipe, shorter lengths, and do not include 
tunneling operations.  Reach H was eliminated from consideration because it is of much smaller 
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diameter and does not include tunneling operations.  Assumptions relevant to model input for 
short-term emissions estimates are calculated as follows: 
 
Construction of Reach “A”: 
 
Reach “A” of the project encompasses 8,000 lineal feet of 72-inch diameter pipeline that will be 
constructed from the southerly terminus of the San Bernardino Valley Municipal Water District 
Baseline North/South Feeder, at a point on the north side of the Santa Ana River near the City of 
Riverside’s Rice Thorne Pipeline where it intersects with the Warm Creek Bypass maintenance 
road in the City of San Bernardino.  From that point the pipeline would be constructed south 
under the Santa Ana River utilizing micro-tunneling techniques within a 92-inch casing pipe.  
South of the Santa Ana River, Reach A will continue south through a commercial business park 
parking lot, south within the right-of-way of Hunts Lane, under Interstate 10, west on Steel Road 
to a point approximately 600 feet east of Interstate 215, south through an industrial park to 
Cooley Drive, south on Cooley Drive, southwesterly on Washington Street then east on Barton 
Road for approximately 1,100 feet where the pipeline will connect to the 100 CFS mainline 
meter facility on Barton Road located just east of Reche Canyon Road. The pipeline will be 
placed underground utilizing boring techniques where it will travel under Hospitality Lane, 
Interstate 10 and under the flood control facility located just west of Reche Canyon Road.  Total 
micro-tunneling and boring will encompass approximately 2,000 lineal feet.  The remainder of 
the pipeline would be installed using conventional trenching techniques.  In addition, a proposed 
pump station will be constructed in a vacant lot near the intersection of Orange Show Road and 
Waterman Avenue in the City of San Bernardino as part of Reach “A.”  Micro-tunneling, 
excavation and boring to install the pipeline will be done sequentially.  The proposed pump 
station will be built concurrent with pipeline installation.  The construction of the various 
components of Reach “A” can be summarized as follows: 
 
Installation of Reach “A” Using the Microtunneling and Boring Methods: 

 
Microtunneling utilizes a pit-launched rig to bore a hole and install the casing utilizing an 
auger spoil removal system.  This technique reduces surface disturbance to areas around 
the vertical jacking and receiving shafts at each end of the tunneling operation.  Surface 
disturbance will include stockpiles of spoils, spoil removal activities, and equipment and 
materials storage.  Ancillary equipment required of the operation includes an electric 
motor powered hydraulic pump, an articulating crane, electric generator sets, a front end 
loader, and haul trucks to remove the spoils.  Work crews connected with boring 
operation typically work 24-hours a day until the boring operation is completed.  
Removal of the spoils can be limited to daylight hours provided there is room onsite to 
stockpile the spoils.  Assumptions relevant to the tunneling includes: 

• Boring will progress at an average rate of 20 to 30 lineal feet per day. 

• Boring activities will disturb approximately 2.02 acres per day. 

• Approximately 9,000 cubic yards of material will be removed during boring 
operations necessitating approximately 600 truckloads of material being exported off-
site over a one-year period or a maximum of 17 truckloads per workday.  Plenty of 
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sites exist within 10 miles of the boring site to deposit clean fill material.  Therefore, 
for modeling purposes each truck trip (two truck trips per truckload) is set at 10 miles. 

• Two diesel fueled 500 hp electric generators will be used during boring operations. 

• Approximately 90 truckloads of pipe, casing, and other building materials will be 
transported to the construction site micro-tunneling operations or a maximum of 7 
truckloads per day.  Evaluating possible sources of pipe and construction materials in 
the vicinity, each truck trip will be approximately 60 miles or less.  

• As many as 25 construction workers may be involved in excavation and pipeline 
installation activities at the site on the peak day of activities.  As defined in the 
SCAQMD CEQA Handbook (Table A9-5-D) mileage for worker commutes is 
assumed to average 13.6 miles per trip. 

• This study assumes construction equipment is running 10 hours per workday. 

 
 
Installation of Reach “A” Using Typical Excavation Techniques: 

 
This analysis assumes that this portion of the pipeline will be constructed with standard 
trenching techniques.  Excavation of trenches will depend on several factors including 
available right-of-way, condition of in-situ material, and groundwater levels.  Whenever 
possible, native material will be used to backfill the remainder of the trench. 
 
Assumptions relevant to pipeline excavation activities are: 

• Trenching will progress at an average rate of 80 lineal feet per day.  

• Approximately 0.07 acres per day will be disturbed during pipeline installation. 

• Approximately 8 truckloads of material per day will be transported off-site for 
removal of asphalt and other miscellaneous materials at 10 miles per trip.  Adequate 
sites exist within 10-mile radius of the project area to deposit waste material. 

• Approximately 800 square feet or 0.02 acres of surface area will be covered in asphalt 
each day requiring approximately 3 truckloads of asphalt and base material.  
Adequate asphalt batch plants and gravel mining are found within a 10-mile radius of 
the project area. 

• Approximately 300 pipe segments 72-inches in diameter and 20-feet long will be 
brought to the site requiring approximately 2 truckloads per day.  Evaluating possible 
sources of pipe and construction materials in the vicinity, each truck trip will be 
approximately 60 miles or less. 

• Approximately 5 truckloads of other miscellaneous construction material and 
equipment per day will be brought to the construction site at 60 miles per trip. 

• As many as 25 construction workers may be involved in excavation and pipeline 
installation activities at the site on the peak day of activities.  As defined in the 
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SCAQMD CEQA Handbook (Table A9-5-D) mileage for worker commutes is 
assumed to average 13.6 miles per trip. 

• This study assumes construction equipment is running 10 hours per workday. 
 
Construction of the proposed Pump Station: 
 

• A maximum of ½ acre per day may be disturbed during construction of the pump 
station. 

• Approximately 50 cubic yards of concrete will be used during construction with a 
maximum of approximately 5 truckloads of concrete in one day at 10 miles per trip. 

• Approximately 5 truck trips per day will occur to bring in construction material and 
equipment at 60 miles per trip. 

• Approximately 2 truckloads of material per day will be transported off-site as a result 
of site grubbing and clearing at 10 miles per trip. 

• As many as 25 construction workers may be involved in excavation and pipeline 
installation activities at the site on the peak day of activities.  As defined in the 
SCAQMD CEQA Handbook (Table A9-5-D) mileage for worker commutes is 
assumed to average 13.6 miles per trip. 

• This study assumes construction equipment is running 10 hours per workday. 
 
 
Construction of Reach “C”: 
 
Reach “C” of the project encompasses 29,000 lineal feet of 60-inch diameter pipeline.  The 
easterly terminus of Reach “C” is located at the proposed Turnout No. 1 near the intersection of 
Rustin Avenue at Marlborough Avenue.  From that point, construction of Reach “C” will 
progress west in Marlbourough Avenue, extend south in Chicago Avenue, then west again in 
Arlington Avenue to the proposed Turnout No. 2 located near the intersection of Arlington 
Avenue at Fariview Avenue in the City of Riverside.  Boring techniques will be utilized to 
construct under the paved right-of-ways of Iowa Avenue, Interstate 215, Third Street, University 
Avenue, Martin Luther King Boulevard, and Central Avenue, as well as the Union Pacific rail 
line located just east of Chicago Avenue.  The remainder of Reach “C” will be constructed using 
typical excavation construction methods.  Boring and excavation will be done sequentially.  The 
construction of Reach “C” can be summarized as follows: 
 
Installation of Reach “C” Using the Boring Method: 

 
Boring will be required along approximately 1,900 lineal feet of the pipeline in Reach 
“C.”  Casings 84-inches in diameter will be used to encase the pipeline.  Boring 
techniques reduces surface disturbance to areas around each end of the tunneling 
operation.  Surface disturbance will include stockpiles of spoils, spoil removal activities, 
and equipment and materials storage.  Ancillary equipment required of the operation 
includes an electric motor powered hydraulic pumps, an articulating crane, electric 
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generator sets, a front end loader, and haul trucks to remove the spoils.  Work crews 
connected with boring operation typically work 24-hours a day until the boring operation 
is completed.  Removal of the spoils can be limited to daylight hours provided there is 
room onsite to stockpile the spoils.  Assumptions relevant to the tunneling includes: 

• Boring will progress at an average rate of 20 to 30 lineal feet per day. 

• Boring activities will disturb approximately 2.02 acres per day. 

• Approximately 10,000 cubic yards of material will be removed during boring 
operations necessitating approximately 667 truckloads of material being exported off-
site with a maximum of 18 truckloads per workday.  Plenty of sites exist within 10 
miles of the boring site to deposit clean fill material.  Therefore, for modeling 
purposes each truck trip (two truck trips per truckload) is set at 10 miles. 

• Two diesel fueled 500 hp electric generators will be used during boring operations. 

• Approximately 64 truckloads of pipe, casing, and other building materials will be 
transported to the construction site tunneling operations or a maximum of 5 
truckloads per day.  Evaluating possible sources of pipe and construction materials in 
the vicinity, each truck trip will be approximately 60 miles or less.  

• As many as 25 construction workers may be involved in excavation and pipeline 
installation activities at the site on the peak day of activities.  As defined in the 
SCAQMD CEQA Handbook (Table A9-5-D) mileage for worker commutes is 
assumed to average 13.6 miles per trip. 

• This study assumes construction equipment is running 10 hours per workday. 
 
 
Installation of Reach “C” Using Typical Excavation Techniques: 

 
This analysis assumes that this portion of the pipeline will be constructed with standard 
trenching techniques.  Excavation of trenches will depend on several factors including 
available right-of-way, condition of in-situ material, and groundwater levels.  Whenever 
possible, native material will be used to backfill the remainder of the trench. 
 
Assumptions relevant to pipeline excavation activities are: 

• Trenching will progress at an average rate of 116 lineal feet per day.  

• Approximately 0.09 acres per day will be disturbed during pipeline installation. 

• Approximately 8 truckloads of material per day will be transported off-site for 
removal of asphalt and other miscellaneous materials at 10 miles per trip.  Adequate 
sites exist within 10-mile radius of the project area to deposit waste material. 

• Approximately 1,000 square feet or approximately 0.02 acres of surface area will be 
covered in asphalt each day requiring approximately 3 truckloads of asphalt and base 
material.  Adequate asphalt batch plants and gravel mining are found within a 10-mile 
radius of the project area. 
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• Approximately 1,105 pipe segments 60-inches in diameter and 20-feet long will be 
brought to the site requiring approximately 3 truckloads per day.  Evaluating possible 
sources of pipe and construction materials in the vicinity, each truck trip will be 
approximately 60 miles or less. 

• Approximately 5 truckloads of other miscellaneous construction material and 
equipment per day will be brought to the construction site at 60 miles per trip. 

• As many as 25 construction workers may be involved in excavation and pipeline 
installation activities at the site on the peak day of activities.  As defined in the 
SCAQMD CEQA Handbook (Table A9-5-D) mileage for worker commutes is 
assumed to average 13.6 miles per trip. 

• This study assumes construction equipment is running 10 hours per workday. 
 
Evaluation of Reach “A” assumes that the proposed pump station will be built at the same time 
as either boring activities or excavation activities.  Tables 5 and 6 summarize the results of these 
evaluations.  The evaluation results from construction of Reach “C” using excavation and boring 
techniques are summarized in Tables 7 and 8 respectively. 
 
 

Table 5 – ESTIMATED SHORT-TERM EMISSIONS 
Associated with Reach A Boring—Pipeline Installation and Pump Station Construction 

Pollution Source NOx CO ROC SOx  PM-10 
Grading and Boring Activities  NG1  NG1  NG1  NG1 6.99 
Mobile Off-road Construction Equipment  183.29 73.24 19.86 16.68 13.23 
Heavy-duty Truck trips  65.13 48.73 5.88 0.72 1.64 
Commuting Traffic  0.64 1.22 0.46 NG1 0.12 
Stationary Equipment  480.02 293.71 53.46 52.52 26.73 
Asphalt Paving  NG1  NG1 0.52 NG1 NG1 
Architectural Coatings  NG1  NG1 9.76 NG1 NG1 
      
Maximum Daily Emissions (lbs/day)  729.08  416.90 89.95 69.92 48.71 
Emissions Totals3 (tons/quarter) 23.70 13.55 2.92 2.27 1.58 
SCAQMD Thresholds 100 lbs/day 

2.5 tons/qtr 
550 lbs/day 
24.75 tons/qtr

75 lbs/day 
2.5 tons/qtr 

150 lbs/day 
6.75 tons/qtr 

150 lbs/day 
6.75 tons/qtr 

Notes: 1  Criteria pollutants that have estimated negligible values are designated NG (negligible emissions).  
 2  CO emissions for stationary and mobile equipment were calculated from the CEQA Air Quality Handbook 
  

See Appendix A for model output report. 
3 Quarterly emission totals for all criteria pollutants reflect 65 workdays per quarter of construction activity. 
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Table 6 – ESTIMATED SHORT-TERM EMISSIONS 
Associated with Reach A Excavation—Pipeline Installation and Pump Station Construction 

Pollution Source NOx CO ROC SOx  PM-10 
Grading and Excavation  NG1  NG1  NG1  NG1 6.99 
Mobile Off-road Construction Equipment  619.12 269.66 65.92 49.55 39.65 
Heavy-duty Truck trips  61.72 45.01 5.45 0.68 1.56 
Commuting Traffic  0.64 1.22 0.46 NG1 0.12 
Stationary Equipment  113.91 70.34 12.91 11.03 6.48 
Asphalt Paving  NG1  NG1 0.57 NG1 NG1 
Architectural Coatings  NG1  NG1 9.76 NG1 NG1 
      
Maximum Daily Emissions (lbs/day)  795.39  386.23 95.07 61.26 54.80 
Emissions Totals3 (tons/quarter) 25.85 12.55 3.09 1.99 1.78 
SCAQMD Thresholds 100 lbs/day 

2.5 tons/qtr 
550 lbs/day 
24.75 tons/qtr

75 lbs/day 
2.5 tons/qtr 

150 lbs/day 
6.75 tons/qtr 

150 lbs/day 
6.75 tons/qtr 

Notes: 1  Criteria pollutants that have estimated negligible values are designated NG (negligible emissions).  
 2  CO emissions for stationary and mobile equipment were calculated from the CEQA Air Quality Handbook 
  

See Appendix A for model output report. 
3 Quarterly emission totals for all criteria pollutants reflect 65 workdays per quarter of construction activity. 

 
 

Table 7 – ESTIMATED SHORT-TERM EMISSIONS 
Associated with Reach C Excavation—Pipeline Installation 

Pollution Source NOx CO ROC SOx  PM-10 
Grading and Excavation  NG1  NG1  NG1  NG1 1.21 
Mobile Off-road Construction Equipment  512.02 228.56 54.84 39.50 32.46 
Heavy-duty Truck trips  36.13 26.29 3.20 0.40 0.91 
Commuting Traffic  0.64 1.22 0.46 NG1 0.12 
Stationary Equipment  65.89 40.63 7.45 6.51 3.75 
Asphalt Paving  NG1  NG1 0.05 NG1 NG1 
      
Maximum Daily Emissions (lbs/day)  614.68  296.70 66.00 46.41 38.45 
Emissions Totals3 (tons/quarter) 19.98 9.64 2.15 1.51 1.25 
SCAQMD Thresholds 100 lbs/day 

2.5 tons/qtr 
550 lbs/day 
24.75 tons/qtr

75 lbs/day 
2.5 tons/qtr 

150 lbs/day 
6.75 tons/qtr 

150 lbs/day 
6.75 tons/qtr 

Notes: 1  Criteria pollutants that have estimated negligible values are designated NG (negligible emissions).  
 2  CO emissions for stationary and mobile equipment were calculated from the CEQA Air Quality Handbook 
  

See Appendix A for model output report. 
3 Quarterly emission totals for all criteria pollutants reflect 65 workdays per quarter of construction activity. 
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Table 8 – ESTIMATED SHORT-TERM EMISSIONS 
Associated with Reach C Boring—Pipeline Installation 

Pollution Source NOx CO ROC SOx  PM-10 
Grading and Excavation  NG1  NG1  NG1  NG1 27.25 
Mobile Off-road Construction Equipment  76.19 32.14 8.78 6.63 6.04 
Heavy-duty Truck trips  32.39 26.48 3.09 0.36 0.81 
Commuting Traffic  0.64 1.22 0.46 NG1 0.12 
Stationary Equipment  432.00 264.00 48.00 48.00 24.00 
      
Maximum Daily Emissions (lbs/day)  541.22  323.84 60.33 54.99 58.22 
Emissions Totals3 (tons/quarter) 17.59 10.52 1.96 1.78 1.89 
SCAQMD Thresholds 100 lbs/day 

2.5 tons/qtr 
550 lbs/day 
24.75 tons/qtr

75 lbs/day 
2.5 tons/qtr 

150 lbs/day 
6.75 tons/qtr 

150 lbs/day 
6.75 tons/qtr 

Notes: 1  Criteria pollutants that have estimated negligible values are designated NG (negligible emissions).  
 2  CO emissions for stationary and mobile equipment were calculated from the CEQA Air Quality Handbook 
  

See Appendix A for model output report. 
3 Quarterly emission totals for all criteria pollutants reflect 65 workdays per quarter of construction activity. 

 
 
Evaluation of Tables 5 through 7 indicates that projected NOx emissions are above the 
SCAQMD recommended daily and quarterly thresholds during all of the construction scenarios 
and ROC emissions are above the SCAQMD recommended daily and quarterly thresholds during 
construction of Reach A.  The primary sources of NOx and ROC emissions are the mobile 
construction equipment, diesel powered electric generators, and heavy-duty diesel trucks. 
 
In an effort to reduce estimated short-term emissions of NOx a range of reduction measures was 
considered.  Effective emission reduction measures were narrowed to include properly 
maintaining mobile and stationary construction equipment (5% reduction), provide temporary 
traffic control (e.g., flag person) during transport activities (10% reduction), prohibit truck idling 
in excess of ten minutes (4% reduction), and use low emission diesel generator sets during 
boring operations (67% reduction).  These emission reduction measures are anticipated to reduce 
all criteria pollutant emissions from mobile construction equipment by approximately nineteen 
percent, stationary equipment by five percent (traffic control and truck idling do not apply to 
stationary equipment), and electric generators by ninety-eight percent.  As shown in Table 9, 
with these reductions the daily and quarterly emissions of NOx are still above the SCAQMD 
suggested daily and quarterly thresholds for all construction scenarios, and ROC emissions are 
above the daily and quarterly thresholds during excavation of Reach A in combination with the 
proposed pump station construction. 
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TABLE 9 - MITIGATED SHORT-TERM EMISSIONS  
 

 
Pollution Source 

NOx 
(Lbs/Day) 

CO 
(Lbs/Day) 

ROC 
(Lbs/Day) 

SOx 
(Lbs/Day) 

PM-10 
(Lbs/Day) 

Reach A Boring—Pipeline Installation and Pump Station Construction 
Maximum Daily Emissions (lbs/day) 392.26 216.26 53.64 31.46 56.84 
Emissions Totals (tons/quarter) 12.75 7.03 1.74 1.02 1.85 
Significant Impact: YES NO NO NO NO 

Reach A Excavation—Pipeline Installation and Pump Station Construction 
Maximum Daily Emissions (lbs/day) 665.86 324.53 82.26 51.72 47.97 
Emissions Totals (tons/quarter) 21.64 10.55 2.67 1.68 1.56 
Significant Impact: YES NO YES NO NO 

Reach C Excavation—Pipeline Installation 
Maximum Daily Emissions (lbs/day) 480.92 225.12 48.00 34.28 29.17 
Emissions Totals (tons/quarter) 15.63 7.32 1.56 1.11 0.95 
Significant Impact: YES NO NO NO NO 

Reach C Boring—Pipeline Installation 
Maximum Daily Emissions (lbs/day) 236.89 139.95 26.65 21.57 40.93 
Emissions Totals (tons/quarter) 7.70 4.55 0.87 0.70 1.33 
Significant Impact: YES NO NO NO NO 
      

SCAQMD Thresholds 100 lbs/day 
2.5 tons/qtr 

550 lbs/day 
24.75 tons/qtr

75 lbs/day 
2.5 tons/qtr 

150 lbs/day 
6.75 tons/qtr 

150 lbs/day 
6.75 tons/qtr 

 
 

Long-term Impacts 
 
Operation of the proposed pipeline will involve long-term emissions of air pollutants from an 
increase in electrical demand, weekly test runs of the back-up diesel powered electric generator 
at the pump station, and employees needed for operations and maintenance.  Staff that currently 
maintains and operates the existing treatment plants and pump stations connected to the project 
will maintain and operate these new facilities.  It is estimated that approximately 5 new 
employees will be needed when the project is at full capacity.  Assumptions relevant to long-
term emissions estimates are: 
 

• Approximately 20 vehicle commuter trips per day at 17 miles per trip. 

• Electric usage to power the pump station on Waterman Avenue and at up to 20 well sites. 

• Weekly test runs of a back-up 600 kilowatt electric generator at each of the lift stations. 
 
According to the CEQA Air Quality Handbook, Table A9-5-D, the average work related round 
trip is 17 miles in Riverside County.  Table 10, Estimated Long-Term Mobile Emissions, 
presents emissions of each of the criteria pollutants as a result motor vehicle trips at project 
build-out in the year 2010. 
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Table 10 – ESTIMATED LONG-TERM MOBILE EMISSIONS1 
 

Pollution Source 
NOx 

(Lbs/Day) 
CO 

(Lbs/Day) 
ROC 

(Lbs/Day)  
SOx 

(Lbs/Day)  
PM-10 

(Lbs/Day) 
Worker Commutes 0.32 3.38 0.37 NG 0.04 

Note: 1 Average speed of commuter trips is estimated at 35 MPH. 
  Criteria pollutants that have estimated negligible values are designated NG (negligible emissions). 
 See Appendix C for model output report. 
 
 
Electric usage rates for the pump station and wells are presented in Appendix C.  Table A9-11-B 
of the CEQA Air Quality Handbook lists the emission factors for each criteria pollutant from the 
consumption of electricity.  Table 11, Estimated Emissions from Electrical Consumption, 
presents anticipated emissions of criteria pollutants from electrical consumption at project build-
out. 
 
 

Table 11 – ESTIMATED LONG-TERM EMISSIONS FROM ELECTRICAL CONSUMPTION 
Pollution Source NOx 

(lbs/day) 
CO 

(lbs/day) 
ROC 

(lbs/day) 
SOx 

(lbs/day) 
PM-10 

(lbs/day) 
Electrical Consumption 7.79 10.38 0.52 6.23 2.08 

Note: See Appendix C for electrical usage emissions calculations. 
 
 
The Pump Station on Waterman Avenue will have a back-up generator which would supply 
power to the station in the event of a power failure.  This back-up generator is anticipated to be 
approximately 600 hp and will be test run at full power once a week for 15 minutes.  The 
anticipated emissions estimated for the back-up generators are listed in Table 12, Estimated 
Emissions from Back-up Generator Tests. 
 
 

Table 12 
ESTIMATED LONG-TERM EMISSIONS FROM BACK-UP GENERATOR TESTS 

 

Emission Factor (gms/Hp hour) 1 Daily Emissions (lbs/day) 2 
NOx CO ROC SOx PM10 

Horsepower Hours 
 per week NOx CO ROC SOx PM10 

6.90 8.50 1.00 0.73 0.40 600 0.25 2.28 2.81 0.33 0.24 0.13 
Notes: 1 Emission factors for all criteria pollutants except SOx are from SCAQMD BACT requirements effective January 1, 2000.  The 

emission factor for SOx is estimated using emissions data from a 2000kv standby diesel generator. 
 2 Emission factor is in grams per Hp hour assuming both emergency generators are running the same day.  Daily emission total reflects 

conversion of grams to pounds (454 grams per pound) 
 
 
Combining both mobile and stationary emissions derives an estimate of the daily total long-term 
project emissions.  Table 13, Composite Long-term Emissions, presents the estimated daily total 
emissions at project build out. 
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Table 13 – COMPOSITE LONG-TERM EMISSIONS 

 

Pollution Source NOx 
(lbs/day) 

CO 
(lbs/day) 

ROC 
(lbs/day) 

SOx 
(lbs/day) 

PM-10 
(lbs/day) 

Vehicle trips 0.32 3.38 0.37 NG 0.04 
Electric Usage Emissions 7.79 10.38 0.52 6.23 2.08 
Back-up Diesel Generator 2.28 2.81 0.33 0.24 0.13 
  
Total Emissions 10.39 16.57 1.22 6.47 2.25 
SCAQMD Thresholds 55 lbs/day 550 lbs/day 55 lbs/day 150 lbs/day 150 lbs/day 

Note: See Appendix C for electrical usage emissions calculations. 
 
 
All of the long-term emissions projections are below the applicable SCAQMD thresholds for 
significance.   
 
 
Toxic Air Contaminant Emissions 
 
The California Air Resources Board (CARB) has designated particulates within diesel exhaust as 
a toxic air contaminant (TAC).  The CARB’s Scientific Review Panel has established 3.0 X 10-4 
per µg/m3 as a unit risk value for diesel exhaust particulates.  The unit risk value is a theoretical 
value of contracting cancer over a 70-year life span of exposure.  SCAQMD uses a significance 
standard of 10 in one million as the maximum acceptable health risk.   
 
The back-up generator at the proposed pump station on Waterman Avenue may be diesel fueled 
and could present long-term exposure of diesel exhaust to residents immediately adjacent to the 
facility.  The exhaust characteristics of the back-up generators are assumed to be as shown in 
Table 14, Back-Up Generator Exhaust Characteristics. 
 

TABLE 14 - BACK-UP GENERATOR EXHAUST CHARACERISTICS 
 

Parameter Value Modeling Input 
Exhaust Velocity 60feet/second 18.3 meters/second 
Exhaust Diameter 3 inches 0.076 meters 
Release Height 18 feet 5.49 meters 
Exhaust Emissions Rate 0.132 lbs/day 6.94 x 10-4 grams/second 
Exhaust Temperature 968 ΒF 1,231 ΒK 

 
 
SCREEN3, a U.S. EPA computer model designed to estimate maximum ground-level 
concentrations of air contaminants, was used to evaluate potential ambient concentrations of 
diesel particulates at varying distances from the back-up generator.  It is assumed that the back-
up generators would be placed at least 50 feet from curbsides and neighboring residential units.  
Therefore, the model calculated ambient concentrations of diesel particulates at 5 meter intervals 
starting at 15 meters (approximately 49 feet) and continuing to a 150 meter (approximately 492 
feet) distance from the back-up generator.  The model output is in Appendix C. 
 

 
  Page 3-12 
   WEBB A L B E R T   A. A S S O C I A T E S          



Riverside Corona Feeder Air Quality Study – August 2003 
 

The unit health risk value assumes constant exposure over a 70-year life span (total of 613,200 
hours of exposure).  The back-up generator will be test run for 15 minutes per week (total 
exposure of 910 hours over 70 years).  Therefore, the model output was multiplied by 0.0015 to 
convert modeled one-hour concentrations to average annual exposure concentrations.  Table 15, 
Health Risk Assessment, shows individual cancer risks associated with varying distances from 
the back-up generator. 
 
 

TABLE 15 - HEALTH RISK ASSESSMENT 
 

Distance From 
Generator 

Ambient Concentration Unit Risk Factor Individual Cancer Risk 

15 Meters 0.0003 µg/m3 3.0 X 10-4 0.09 in one million 
97 Meters 0.0012 µg/m3 3.0 X 10-4 0.36 in one million 

150 Meters 0.0011 µg/m3 3.0 X 10-4 0.33 in one million 
 
 
All of the individual cancer risks are below one in one million—well below the SCAQMD 
maximum threshold of 10 in one million—so long-term diesel emissions from the proposed 
project will not pose any significant health risk to the surrounding community. 
 
 
The California Office of Environmental Health Hazards Assessment (OEHHA) established the 
chronic reference exposure level (REL) for particulate matter within diesel exhaust as 5 ug/m3.  
The exposure of particulate matter within diesel exhaust at concentrations equal to the REL 
represents a non-cancer chronic hazard index level of 1.0.  Exposure above a hazard index of 1.0 
is considered a significant impact. 
 
 
The relationship for the non-cancer health effects of diesel particulates is given by the following 
equation: 
 
HIDPM  =  CDPM / RELDPM
 
where: 
 
HIDPM = Hazard Index; an expression of the potential for non-cancer health effects 
CDPM = Annual average DPM concentration (ug/m3) as calculated from the Screen3 model 
RELDPM = Reference exposure level (REL) for DPM; the DPM concentration at which no 

adverse health effects are anticipated 
 
 
The resulting non-cancer risks calculated for the project are shown in Table 16. 
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TABLE 16 
NON-CANCER RISK HAZARD INDEX 

 

Distance From 
Generator 

Ambient Concentration Reference Exposure 
Levels 

Non Cancer Chronic 
Hazard Index Levels 

15 Meters 0.0003 µg/m3 5 ug/m3 0.00006 
97 Meters 0.0012 µg/m3 5 ug/m3 0.00024 

150 Meters 0.0011 µg/m3 5 ug/m3 0.00022 
 
 
All of the non-cancer chronic hazard index levels are well below the OEHHA maximum 
threshold of 1, so long-term diesel emissions from the proposed project will not pose any 
significant chronic non-cancer health risk to the surrounding community. 
 
 
MITIGATION MEASURES 
 

• Prior to construction of the proposed improvements, the project proponent will provide a 
traffic control plan that will describe in detail safe detours around the project construction 
sites and provide temporary traffic control (i.e. flag person) during earthen material 
transport and other construction related truck hauling activities.   

• During construction of the proposed improvements one of the following options must be 
used to supply the power needs for boring operations: 1) use natural gas fueled generator 
sets; 2) use low emission, duel fueled generator sets; or 3) prior to construction of the 
proposed improvements, arrangements will be made with Southern California Edison to 
provide temporary construction power at the boring sites.   

• During construction of the proposed improvements, all mobile and stationary construction 
equipment will be properly maintained at an offsite location and includes proper tuning and 
timing of engines.  Equipment maintenance records and equipment design specification 
data sheets shall be kept on-site during construction. 

• During construction of the proposed improvements, all contractors will be advised not to 
idle trucks on site for more than ten minutes. 
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SECTION 4 – FINDINGS AND CONCLUSIONS 
 
 

EVALUATION OF SIGNIFICANCE 
 
 
Under the California Environmental Quality Act, air quality impacts may be considered 
significant if: 

• A project conflicts with, or obstructs implementation of, the Air Quality Management 
Plan. 

The Air Quality Management Plan (AQMP) for the SCAB sets forth a comprehensive 
program that will lead the SCAB into compliance with all federal and state air quality 
standards.  The AQMP control measures and related emission reduction estimates are 
based upon emissions projections for a future development scenario derived from land use, 
population, and employment characteristics defined in consultation with local 
governments.  The SCAQMD has developed two criteria to evaluate a project’s 
consistency with the AQMP.  The SCAQMD CEQA Air Quality Handbook states that a 
project is deemed consistent with the applicable AQMP if 1) it results in population and/or 
employment growth that is consistent with the growth estimates in the applicable AQMP, 
and 2) emissions resulting from the project do not exceed the SCAQMD recommended 
thresholds.  Accordingly, conformance with the AQMP for development projects is 
determined by demonstrating compliance with local land use plans and/or population 
projections, and a project specific air quality evaluation determines that all criteria 
pollutant emissions are below the SCAQMD recommended significance thresholds. 

For the proposed project, the size and scope of the project was designed to meet the needs 
of the project area based on SCAG land use designations, which is consistent with the land 
use information that is the basis for the current AQMP.  However, the preceding project 
specific evaluation determined that with mitigation incorporated into the project, estimated 
emissions are still above the SCAQMD recommended significance thresholds.  Therefore, 
the project is determined to be inconsistence with the AQMP. 

• Project-generated emissions violate federal or state ambient air quality standards. 

The SCAB is designated a non-attainment area for ozone, carbon monoxide, and PM-10.  
The preceding analysis demonstrates that with mitigation, projected emissions of NOx and 
ROC are still above the applicable SCAQMD thresholds during construction of the project.  
NOx and ROC emissions are precursors to the formation of ozone.  Project emissions that 
contribute to ozone concentrations downwind of project construction sites may temporarily 
be above state or federal ambient air quality standards during construction of the 
improvements.  Therefore, the project may temporarily violate the state or federal ambient 
air quality standards. 
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• A project contributes a cumulatively considerable net increase of a criteria pollutant 
in a non-attainment area. 
The SCAB is designated a non-attainment area for ozone, carbon monoxide, and PM-10.  
The project-specific evaluation of emissions presented in the preceding analysis shows that 
emissions of NOx and ROC are above the recommended SCAQMD thresholds during 
construction of the improvements and supports a conclusion that the air quality impacts for 
the proposed project are significant on an individual project basis.  While the amount of 
additional pollution generated during construction of the project is considered a significant 
contribution to cumulative impacts, the impact is temporary, and the proposed project will 
comply with all applicable emission control measures imposed by the SCAQMD pursuant 
to the current and pending AQMP.  Post construction impacts and continued compliance 
with the currently adopted (and any future) AQMP will reduce future emissions and reduce 
this significant impact. 

• Project-generated emissions expose sensitive receptors to substantial pollutant 
concentrations. 

Sensitive receptors include existing residential and schools uses along the pipeline route 
and adjacent to the pump station.  However, emissions will only be generated in the project 
area during construction of the project and 15-minute test runs of the back-up generator at 
the pump station.  The bulk of the long-term emissions is from the consumption of 
electricity and will be dispersed at electrical generating stations all across the SCAB.  
While the preceding analysis demonstrates that projected emissions of NOx and ROC are 
above the applicable SCAQMD thresholds, these emissions will dissipate and be rapidly 
diluted by the atmosphere downwind of the emission sources. Additionally, a health risk 
assessment pertaining to diesel emissions emitted during test runs of the back-up diesel 
generator concluded that health risks are less than significant.  Considering the short-term 
duration of emissions (construction activities and 15-minute test runs of the back-up 
generator), dispersion of short-term emissions, and quantity of long-term emissions in the 
project area, the project will not expose sensitive receptors to substantial pollutant 
concentrations. 

• Project creates objectionable odors affecting a substantial number of people. 

The project presents the potential for generation of objectionable odors in the form of 
diesel exhaust during construction and the 15-minute test running of the back-up diesel 
generator each week in the immediate vicinity of the project site.  These emissions would 
rapidly dissipate and be diluted by the atmosphere downwind of the emission sources.  
Recognizing the short-term duration of emissions and the dispersion of the pollutants, the 
project will not subject a substantial number of people to objectionable odors. 

 

CONCLUSIONS 
 
The study found that without mitigation short-term emissions of NOx and ROC are above the 
SCQAMD suggested significance thresholds.  With mitigation incorporated into the project 
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during construction of the improvements, short-term emissions of Nox and ROC are still above 
the SCAQMD recommended significance thresholds.  Long-term criteria pollutant emissions are 
below the SCAQMD suggested significance thresholds.  Therefore, the proposed project 
generates temporary, but significant impacts to air quality. 
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ESTIMATING THE PIPELINE DISTURBANCE AREA 
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Pipeline Element 
 

Diameter 
Trench 
Width 

Total 
Disturbance 

Width 

Maximum 
Daily Rate of 

Progress1 

Total Daily 
Disturbance 

Area 
 A B C   

Reach G: approximately 2,000 linear feet. 30" 4' 32' 350'/day 0.26 acres 
Reach E: approximately 11,000 linear feet and 

Reach H: approximately 32,000 linear feet 
36" 5' 33' 300'/day 0.23 acres 

Reach F: approximately 24,000 linear feet 42" 5.5' 33.5' 250'/day 0.19 acres 
Reach D: approximately 24,000 linear feet 54" 6.5' 34.5' 175'/day 0.14 acres 

Reaches B and C: approximately 29,000 linear feet each 60" 7.5' 35.5' 116'/day 0.09 acres 
Reach A: approximately 8,000 linear feet 72" 8.5' 36.5' 80'/day 0.07 acres 

Boring Casings 96" NA2 NA2  2.02 acres2 

Notes: 1 Estimated daily rate of progress is length of pipeline completed per day.  Variables affecting progress include road conditions 
(level of traffic and number of intersections), topography, terrain, groundwater levels, and soil/geological conditions. 

 2 Trenching is not applicable (NA) to boring activities.  Total daily disturbance area for borings (including micro-tunneling) 
represents approximately one acre at either end of the bore tunnel where boring equipment is operating, and haul trucks are 
queued to haul pipe and casing to the site or remove earthen material from boring activities offsite.  An additional 0.02 acres 
represent the area where excavated material as a result of the boring activities is stockpiled prior to hauling. 
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Construction Equipment  
Horsepower, Load Factors and Emission Factor 

Equipment Type Fuel Horse-
power 

Load 
Factor 
Percent 

CO 
lb/bhp-hr 

VOC 
lb/bhp-hr 

NOX 

lb/bhp-hr 
SOX 

lb/bhp-hr
PM10 

lb/bhp-hr

Grader Diesel 156.6 57.5 0.008 0.003 0.021 0.002 0.001 

Excavator (Komatsu 750) Diesel 450 58 0.013 0.003 0.031 0.002 0.002 

Excavator (Komatsu 600) Diesel 385 58 0.013 0.003 0.031 0.002 0.002 

Loader Diesel 250 46.5 0.011 0.002 0.023 0.002 0.0015 

Backhoe Diesel 90 46.5 0.015 0.003 0.022 0.002 0.001 

Paving Machine Diesel 300 53 0.010 0.002 0.024 0.002 0.001 

Crane (40 ton) Diesel 300 43 0.009 0.003 0.023 0.002 0.002 

Crane (85 ton) Diesel 500 43 0.009 0.003 0.023 0.002 0.002 

Rough Terrain Fork Lift Diesel 83 47.5 0.022 0.003 0.018 0.002 0.0015 

Man Lift Diesel 43 50.5 0.013 0.003 0.031 0.002 0.0015 

Small Generator Set Diesel 50 62 0.011 0.002 0.018 0.002 0.001 

Large Generator Set Diesel 500 62 0.011 0.002 0.018 0.002 0.001 

Air Compressor (250 cfm) Diesel 80 48 0.011 0.002 0.018 0.002 0.001 

Concrete Tamper Gasoline 2.5 62 0.570 0.025 0.011 0.001 0.000 

Concrete Power Trowel Gasoline 11 62 0.570 0.025 0.011 0.001 0.000 

Smooth Drum Roller Diesel 80 57.5 0.007 0.002 0.020 0.002 0.001 

Plate Compactor Diesel 80 55 0.007 0.002 0.020 0.002 0.001 

Power Broom (Sweeper) Diesel 65 68 0.013 0.003 0.031 0.002 0.0015 

Asphalt Grinder Diesel 150 62 0.020 0.003 0.024 0.002 0.0015 

Welder Diesel 50 45 0.011 0.002 0.018 0.002 0.001 

Note:  Emission factors, load factors, and horsepower from SCAQMD CEQA Air Quality Handbook Table A9-8-B (emission factors), Table A9-8-D 
(load factors), and Table A9-8-C (horsepower:  AA Webb Associates specified horsepower of equipment).  

 Mobile emissions for water trucks and transport of concrete, soils and other materials, as well as construction worker commute trips were 
estimated using EMFAC2002.  
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Reach A Construction Emissions Estimates: 
 
 

Excavation—Pipeline Installation Associated with Reach A 

Equipment Type 
Number of 
Equipment 

Units 

Hours of 
Operationor 

Miles/day 

CO  
lb/day 

VOC 
lb/day 

NOX  

lb/day 
SOX  

lb/day 
PM10 

lb/day  

Off-Road Mobile Construction Equipment 
Excavators (Komatsu 750) 2 10 hours 67.86 15.66 161.82 10.44 10.44 
Excavators (Komatsu 600) 2 10 hours 58.06 13.40 138.45 8.93 8.93 
Crane (40 ton) 1 10 hours 11.61 3.87 29.67 2.58 2.58 
Loaders 3 10 hours 38.36 10.46 80.21 6.98 5.23 
Backhoes 3 10 hours 18.84 3.78 27.63 3.78 1.89 
Smooth Drum Roller 2 10 hours 6.44 1.84 18.40 1.84 0.92 
Power Broom (Sweeper) 2 10 hours 11.49 2.65 17.68 1.77 0.88 
Paving Machine 1 10 hours 15.90 3.18 38.16 3.18 1.59 
        
Total   228.56 54.84 512.02 39.50 32.46 

On-Road Construction Equipment 
Water Trucks 8 trip ends 5 miles/trip end 2.20 0.15 1.28 0.01 0.04 

Haul Trucks 36 trip ends 22 trips at10 miles
14 trips at 60 miles 24.09 3.05 34.85 0.39 0.87 

        
Total   26.29 3.20 36.13 0.40 0.91 

Worker Commute Vehicles 
Construction Worker Commutes 100 trip ends 13.6 miles/trip end 0.32 0.61 0.23 NE1 0.06 
        
Total   0.32 0.61 0.23 NE1 0.06 

Stationary Construction Equipment 
Air Compressors 2 10 hours 8.45 1.54 13.82 1.54 0.77 
Welders 3 10 hours 7.42 1.35 12.15 1.35 0.68 
Asphalt Grinder 1 10 hours 18.6 2.80 22.32 1.86 1.40 
Plate Compactors 2 10 hours 6.16 1.76 17.60 1.76 0.88 
        
Total:   40.63 7.45 65.89 6.51 3.75 
Note: Criteria pollutants that have estimated negligible values are designated NE (negligible emissions) 

 
ESTIMATED FUGITIVE DUST EMISSIONS 

Excavation—Pipeline Installation Associated with Reach A 
 

Pollution Source  Disturbance Area1 
(acres/day) 

Emissions Factor2 

(pounds/acre/day) 
PM-10 Generation 

(pounds/day) 

Disturbed Soil from pipe installation  0.06 13.2 0.79 
Excavation piles/Backfilling 0.01  42.3 0.42 
    
Total 0.07  1.21 

Notes: 1  Assumes a maximum of approximately 80 feet per day of trenching with a trench width of approximately 8.5 feet, 
excavation piles approximately 8 feet wide by 4 feet high, 8 feet wide disturbed area where the pipe will be stacked, 
and a 12-feet-wide area of additional disturbance associated with vehicle and equipment movement. 

 2  Assumes 50% reduction as a result of implementing SCAQMD Rule 403 
 

ESTIMATED EMISSIONS FROM ASPHALT OFFGASSING  
Pollution Source 

Area Covered in Asphalt 
(Acres/day) 

Emissions Factor1 

(pounds/Acre) 
ROC Emissions 

(pounds/day) 

Asphalt Applications 0.02 2.62 0.05 

Notes: 1  Emission factors from Table A9-13-B in the SCAQMD Air Quality Handbook.  
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Microtunneling—Pipeline Installation Associated with Reach A 

Equipment Type 
Number of 
Equipment 

Units 

Hours of 
Operationor 

Miles/day 

CO  
lb/day 

VOC 
lb/day 

NOX  

lb/day 
SOX  

lb/day 
PM10 

lb/day  

Off-Road Construction Equipment 
Crane (85 tons) 1 10 hours 19.35 6.45 49.45 4.30 4.30 
Loader 1 10 hours 12.79 2.33 26.74 2.33 1.74 
        
Total   32.14 8.78 76.19 6.63 6.04 

On-Road Mobile Construction Equipment 
Water Trucks 4 trip ends 5 miles/trip end 1.10 0.08 0.64 0.01 0.02 

Haul Trucks 48 trip ends 34 trips at10 miles
14 trips at 60 miles 28.91 3.55 38.90 0.43 0.97 

        
Total   30.01 3.63 39.54 0.44 0.99 

Worker Commute Vehicles 
Construction Worker Commutes 100 trip ends 13.6 miles/trip end 0.32 0.61 0.23 NE1 0.06 
        
Total   0.32 0.23 NE1 0.06 0.61 

Stationary Construction Equipment 
Large Generator Sets 2 24 hours 264.00 48.00 432.00 48.00 24.00 
        
Total:   264.00 48.00 432.00 48.00 24.00 
Note: Criteria pollutants that have estimated negligible values are designated NE (negligible emissions) 

 
 

ESTIMATED FUGITIVE DUST EMISSIONS 
Microtunneling—Pipeline Installation Associated with Reach A 

 

Pollution Source  Disturbance Area1 
(acres/day) 

Emissions Factor2 

(pounds/acre/day) 
PM-10 Generation 

(pounds/day) 
Disturbed Soil from boring operations 2.00 13.2 26.40 
Boring debris stockpiles 0.02 42.3 0.85 
    
Total 2.02  27.25 

Notes: 1  Assumes a maximum of approximately one acre of disturbance at the jacking and receiving shafts, and the  maximum 
size of boring debris stockpiles at any given time of approximately 30 feet wide by 30 feet long and 10-12 feet high. 

 2  Assumes 50% reduction as a result of implementing SCAQMD Rule 403. 
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Pump Station Construction Associated with Reach A 

Equipment Type 
Number of 
Equipment 

Units 

Hours of 
Operationor 

Miles/day 

CO  
lb/day 

VOC 
lb/day 

NOX  

lb/day 
SOX  

lb/day 
PM10 

lb/day  

Off-Road Mobile Construction Equipment 
Grader 1 10 hours 7.20 2.70 18.91 1.80 0.90 
Loader 1 10 hours 12.79 2.33 40.11 3.49 2.62 
Backhoe 1 10 hours 6.28 1.26 9.21 1.26 0.63 
Smooth Drum Roller 1 10 hours 3.22 0.92 9.20 0.92 0.46 
Crane (40 ton) 1 10 hours 11.61 3.87 29.67 2.58 2.58 
        
Total   41.10 11.08 107.10 10.05 7.19 

On-Road Construction Equipment 
Water Trucks 8 trip ends 5 miles/trip 2.20 0.15 1.28 0.01 0.04 

Haul Trucks 24 trip ends 14 trips at10 miles 
10 trips at 60 miles 16.52 2.10 24.31 0.27 0.61 

        
Total   18.72 2.25 25.59 0.28 0.65 

Worker Commute Vehicles 
Construction Worker Commutes 100 trips 13.6 miles 0.32 0.61 0.23 NE1 0.06 

Stationary Construction Equipment 
Asphalt Grinder 1 10 hours 18.60 2.80 22.32 1.86 1.40 
Welders 2 10 hours 4.95 0.90 8.10 0.90 0.45 
Plate Compactors 2 10 hours 6.16 1.76 17.60 1.76 0.88 
        
Total:   29.71 5.46 48.02 4.52 2.73 
Note: Criteria pollutants that have estimated negligible values are designated NE (negligible emissions) 

 
ESTIMATED FUGITIVE DUST EMISSIONS 

Pump Station Construction Associated with Reach A 
 

Pollution Source  Disturbance Area1 
(acres/day) 

Emissions Factor2 

(pounds/acre/day) 
PM-10 Generation 

(pounds/day) 

Disturbed Soil from grading 0.50 13.2 6.10 
Disturbed Soil from pipe installation  0.02 13.2 0.26 
Excavation piles/Backfilling 0.01  42.3 0.42 
    
Total 0.53  6.78 

Notes: 1  Assumes a maximum of approximately 25 feet per day of trenching with a trench width of approximately 8.5 feet, 
excavation piles approximately 8 feet wide by 4 feet high, 8 feet wide disturbed area where the pipe will be stacked, 
and a 12-feet-wide area of additional disturbance associated with vehicle and equipment movement. 

 2  Assumes 50% reduction as a result of implementing SCAQMD Rule 403. 
 

ESTIMATED EMISSIONS FROM ARCITECHTUAL COATINGS APPLICATION 
Pump Station Construction Associated with Reach A 

Pollution Source 
Surface Area 

Painted 1  
(1000 ft2 /day) 

Emissions Factor2 

(pounds/1000 ft2) 
Clean-up Emissions2 

(pounds/1000 ft2) 
ROC Emissions 

(pounds/day) 

Paint Applications 0.20 44.38 4.44 9.76 

Notes: 1  Assumes a total of 2,000 square feet of area receiving paint over a period of 10 days.  This includes exterior and 
interior of building as well as paint applications on particular equipment. 

 2  Emission factors from Table A9-13-B in the SCAQMD Air Quality Handbook.  
 

ESTIMATED EMISSIONS FROM ASPHALT OFFGASSING  
Pollution Source 

Area Covered in Asphalt 
(Acres/day) 

Emissions Factor1 

(pounds/Acre) 
ROC Emissions 

(pounds/day) 

Asphalt Applications 0.20 2.62 0.52 

Notes: 1  Emission factors from Table A9-13-B in the SCAQMD Air Quality Handbook.  
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Reach C Construction Emissions Estimates: 
 

 
Excavation—Pipeline Installation Associated with Reach C 

Equipment Type 
Number of 
Equipment 

Units 

Hours of 
Operationor 

Miles/day 

CO  
lb/day 

VOC 
lb/day 

NOX  

lb/day 
SOX  

lb/day 
PM10 

lb/day  

Off-Road Mobile Construction Equipment 
Excavators (Komatsu 750) 2 10 hours 67.86 15.66 161.82 10.44 10.44 
Excavators (Komatsu 600) 2 10 hours 58.06 13.40 138.45 8.93 8.93 
Crane (40 ton) 1 10 hours 11.61 3.87 29.67 2.58 2.58 
Loaders 2 10 hours 25.58 4.65 72.08 4.65 3.49 
Backhoes 2 10 hours 12.56 2.51 18.41 1.67 0.84 
Smooth Drum Roller 2 10 hours 6.44 1.84 18.40 1.84 0.92 
Power Broom (Sweeper) 2 10 hours 11.49 2.65 17.68 1.77 0.88 
Paving Machine 1 10 hours 15.90 3.18 38.16 3.18 1.59 
        
Total   209.50 47.76 494.67 35.06 29.67 

On-Road Construction Equipment 
Water Trucks 8 trip ends 5 miles/trip end 2.20 0.15 1.28 0.01 0.04 

Haul Trucks 32 trip ends 22 trips at10 miles
10 trips at 60 miles 19.48 2.42 27.02 0.30 0.67 

        
Total   21.68 2.57 28.30 0.31 0.71 

Worker Commute Vehicles 
Construction Worker Commutes 100 trip ends 13.6 miles/trip end 0.32 0.61 0.23 NE1 0.06 
        
Total   0.32 0.61 0.23 NE1 0.06 

Stationary Construction Equipment 
Air Compressors 2 10 hours 8.45 1.54 13.82 1.54 0.77 
Welders 3 10 hours 7.42 1.35 12.15 1.35 0.68 
Asphalt Grinder 1 10 hours 18.6 2.80 22.32 1.86 1.40 
Plate Compactors 1 10 hours 3.08 0.88 8.80 0.88 0.44 
        
Total:   37.55 6.57 57.09 5.63 3.29 

Note: Criteria pollutants that have estimated negligible values are designated NE (negligible emissions) 
 

 
ESTIMATED FUGITIVE DUST EMISSIONS 

Excavation—Pipeline Installation Associated with Reach C 
 

Pollution Source  Disturbance Area1 
(acres/day) 

Emissions Factor2 

(pounds/acre/day) 
PM-10 Generation 

(pounds/day) 

Disturbed Soil from pipe installation  0.06 13.2 0.79 
Excavation piles/Backfilling 0.01  42.3 0.42 
    
Total 0.07  1.21 

Notes: 1  Assumes a maximum of approximately 116 feet per day of trenching with a trench width of approximately 7.5 feet, 
excavation piles approximately 8 feet wide by 4 feet high, 8 feet wide disturbed area where the pipe will be stacked, 
and a 12-feet-wide area of additional disturbance associated with vehicle and equipment movement. 

 2  Assumes 50% reduction as a result of implementing SCAQMD Rule 403. 
 

ESTIMATED EMISSIONS FROM ASPHALT OFFGASSING  
Pollution Source 

Area Covered in Asphalt 
(Acres/day) 

Emissions Factor1 

(pounds/Acre) 
ROC Emissions 

(pounds/day) 

Asphalt Applications 0.02 2.62 0.05 

Notes: 1  Emission factors from Table A9-13-B in the SCAQMD Air Quality Handbook.  
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Boring—Pipeline Installation Associated with Reach C 

Equipment Type 
Number of 
Equipment 

Units 

Hours of 
Operationor 

Miles/day 

CO  
lb/day 

VOC 
lb/day 

NOX  

lb/day 
SOX  

lb/day 
PM10 

lb/day  

Off-Road Construction Equipment 
Crane (85 tons) 1 10 hours 19.35 6.45 49.45 4.30 4.30 
Loader 1 10 hours 12.79 2.33 26.74 2.33 1.74 
        
Total   32.14 8.78 76.19 6.63 6.04 

On-Road Mobile Construction Equipment 
Water Trucks 4 trip ends 5 miles/trip end 1.10 0.08 0.64 0.01 0.02 

Haul Trucks 46 trip ends 36 trips at10 miles
10 trips at 60 miles 25.38 3.01 31.75 0.35 0.79 

        
Total   26.48 3.09 32.39 0.36 0.81 

Worker Commute Vehicles 
Construction Worker Commutes 100 trip ends 13.6 miles/trip end 0.32 0.61 0.23 NE1 0.06 
        
Total   0.32 0.61 0.23 NE1 0.06 

Stationary Construction Equipment 
Large Generator Sets 2 24 hours 264.00 48.00 432.00 48.00 24.00 
        
Total:   264.00 48.00 432.00 48.00 24.00 

Note: Criteria pollutants that have estimated negligible values are designated NE (negligible emissions) 
 
 

ESTIMATED FUGITIVE DUST EMISSIONS 
Boring—Pipeline Installation Associated with Reach C 

 

Pollution Source  Disturbance Area1 
(acres/day) 

Emissions Factor2 

(pounds/acre/day) 
PM-10 Generation 

(pounds/day) 
Disturbed Soil from boring operations 2.00 13.2 26.40 
Boring debris stockpiles 0.02 42.3 0.85 
    
Total 2.02  27.25 

Notes: 1  Assumes a maximum of approximately one acre of disturbance at the jacking and receiving shafts, and the  maximum 
size of boring debris stockpiles at any given time of approximately 30 feet wide by 30 feet long and 10-12 feet high. 

 2  Assumes 50% reduction as a result of implementing SCAQMD Rule 403. 
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EMISSIONS 
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               URBEMIS 2001 For Windows   6.2.1 
                
File Name:C:\Program Files\URBEMIS 2001\Projects2k\RiversideCorona Operation.urb 
Project Name:                   Riverside/Corona Operation 
 
Project Location:               South Coast Air Basin (Los Angeles area) 
                
                        DETAIL REPORT     
                    (Pounds/Day - Summer) 
 
 
                 UNMITIGATED OPERATIONAL EMISSIONS 
 
                                 ROG       NOx        CO      PM10       SO2 
General light industry          0.60      0.50      6.87      0.35      0.00 
TOTAL EMISSIONS (lbs/day)       0.60      0.50      6.87      0.35      0.00 
 
Includes correction for passby trips. 
Does not include double counting adjustment for internal trips. 
 
OPERATIONAL (Vehicle) EMISSION ESTIMATES 
Analysis Year: 2005  Temperature (F): 90   Season: Summer 
EMFAC Version: EMFAC2001 (10/2001) 
 
Summary of Land Uses:  
Unit Type                       Trip Rate                    Size    Total Trips 
General light industry       3.20 trips / employees            5.00        16.00 
 
Vehicle Assumptions: 
Fleet Mix:  
Vehicle Type             Percent Type    Non-Catalyst     Catalyst         Diesel 
Light Auto                  61.40            4.70           94.50            0.80 
Light Truck < 3,750   lbs    9.30           11.00           88.90            0.10 
Light Truck  3,751- 5,750   16.70            1.80           97.60            0.60 
Med Truck    5,751- 8,500    7.20           12.50           79.20            8.30 
Lite-Heavy   8,501-10,000    1.10           18.20           72.70            9.10 
Lite-Heavy  10,001-14,000    0.30            0.00           66.70           33.30 
Med-Heavy   14,001-33,000    1.10            9.10           27.30           63.60 
Heavy-Heavy 33,001-60,000    0.70            0.00            0.00          100.00 
Line Haul > 60,000    lbs    0.00            0.00            0.00          100.00 
Urban Bus                    0.00            0.00            0.00          100.00 
Motorcycle                   1.40           90.90            9.10            0.00 
School Bus                   0.10            0.00            0.00          100.00 
Motor Home                   0.70            0.00          100.00            0.00 
 
Travel Conditions 
                                 Residential                  Commercial 
                          Home-     Home-     Home-   
                          Work      Shop      Other   Commute  Non-Work Customer 
Urban Trip Length (miles)  0.0       0.0       0.0      17.0      62.0      62.0 
Rural Trip Length (miles)  0.0       0.0       0.0       0.0       0.0       0.0 
Trip Speeds (mph)         35.0      40.0      40.0      35.0      35.0      35.0 
% of Trips - Residential  20.0      37.0      43.0 
% of Trips - Commercial (by land use) 
General light industry                                  94.0       3.0       3.0 

 



 

 
Page: 2 
 
Changes made to the default values for Operations 
 
The operational emission year changed from 2002 to 2005. 
The home based work selection item changed from  8 to 7. 
The home based work urban trip length changed from 11.5 to 0. 
The home based work rural trip length changed from 11.5 to 0. 
The home based shopping selection item changed from  9 to 8. 
The home based shopping urban trip length changed from 4.87 to 0. 
The home based shopping rural trip length changed from 4.87 to 0. 
The home based other selection item changed from  9 to 8. 
The home based other urban trip length changed from 6.02 to 0. 
The home based other rural trip length changed from 6.02 to 0. 
The commercial based commute trip speed changed from 40 to 35. 
The commercial based commute selection item changed from  9 to 7. 
The commercial based commute urban trip length changed from 10.3 to 17. 
The commercial based commute rural trip length changed from 10.3 to 0. 
The commercial based non-work trip speed changed from 40 to 35. 
The commercial based non-work selection item changed from  9 to 7. 
The commercial based non-work urban trip length changed from 5.5 to 62. 
The commercial based non-work rural trip length changed from 5.5 to 0. 
The commercial based customer trip speed changed from 40 to 35. 
The commercial based customer selection item changed from  9 to 7. 
The commercial based customer urban trip length changed from 5.5 to 62. 
The commercial based customer rural trip length changed from 5.5 to 0. 
The double counting other trip limit changed from  to -7.52. 
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ELECTRICITY USAGE EMISSIONS WORKSHEET 
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AIR QUALITY EMISSIONS WORKSHEET 

 
 
 

ELECTRIC POWER CONSUMPTION 
 

Proposed Project Facility Power Consumption1  
(megawatt hrs/day) 

Pump Station (350 hp total) 3.91 
20 wells at 400 hp each (8,000 hp total) 48.00 

Total 51.91 

Notes: 1 Assumes pump station pumps average usage rate is 24 hours per day at 62% of capacity and that 750 watt-hours 
per horsepower is used with conversion factors to convert watt-hours to megawatt-hours.  Assumes each well is 
running an average of 8 hours per day at a consumption rate of 300 kilowatts per hour. 

 

Electricity Usage Emissions 
 

Pollutant Emission Factor1 

(lbs/megawatt hour) 
Use 

(megawatt hours/day)
Total Emissions 
(pounds per day) 

    
CO 0.20 51.91 10.38 
ROC 0.01 51.91 0.52 
NOX 0.152 51.91 7.79 
SOX 0.12 51.91 6.23 
PM10 0.04 51.91 2.08 

Notes: 1 Emission factors from SCAQMD CEQA Air Quality Handbook, Table A9-11-B. 
2 Emission factor for NOx is derived from SCAQMD Rule 1135 requiring SCE to emit no more than 0.15 

pounds of NOx per Megawatt hour of electric power produced within the SCAB 
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SCREEN 3 OUTPUT REPORT 
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                                                                      02/25/03 
                                                                      16:19:06 
  ***  SCREEN3 MODEL RUN  *** 
  *** VERSION DATED 96043 *** 
 
 Pump Station at Waterman Av. and Orange Show Road             
 
 SIMPLE TERRAIN INPUTS: 
    SOURCE TYPE            =        POINT 
    EMISSION RATE (G/S)    =      .694000E-03 
    STACK HEIGHT (M)       =       5.4900 
    STK INSIDE DIAM (M)    =        .0760 
    STK EXIT VELOCITY (M/S)=      18.3000 
    STK GAS EXIT TEMP (K)  =     793.0000 
    AMBIENT AIR TEMP (K)   =     293.0000 
    RECEPTOR HEIGHT (M)    =       1.5800 
    URBAN/RURAL OPTION     =        RURAL 
    BUILDING HEIGHT (M)    =        .0000 
    MIN HORIZ BLDG DIM (M) =        .0000 
    MAX HORIZ BLDG DIM (M) =        .0000 
 
 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 
 
 BUOY. FLUX =     .163 M**4/S**3;  MOM. FLUX =     .179 M**4/S**2. 
 
 *** FULL METEOROLOGY *** 
 
 ********************************** 
 *** SCREEN AUTOMATED DISTANCES *** 
 ********************************** 
 
 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 
 
   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA 
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH 
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  ----- 
     15.   .1744        1     3.0    3.0   960.0    7.33    4.88    2.38    NO 
    100.   .8320        3     1.0    1.0   320.0   11.00   12.56    7.61    NO 
 
 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    15. M: 
     97.   .8327        3     1.0    1.0   320.0   11.00   12.33    7.47    NO 
 
  DWASH=   MEANS NO CALC MADE (CONC = 0.0) 
  DWASH=NO MEANS NO BUILDING DOWNWASH USED 
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 
 
 
 
 
 
 
 
 
 

 



 

 ********************************* 
 *** SCREEN DISCRETE DISTANCES *** 
 ********************************* 
 
 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 
 
   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA 
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH 
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  ----- 
Min**15.   .1744        1     3.0    3.0   960.0    7.33    4.88    2.38    NO 
     20.   .3660        1     3.0    3.0   960.0    7.33    6.31    3.09    NO 
     25.   .4940        1     2.5    2.5   800.0    7.69    7.73    3.82    NO 
     30.   .5834        1     2.0    2.0   640.0    8.24    9.11    4.54    NO 
     35.   .6421        1     1.5    1.5   480.0    9.16   10.49    5.28    NO 
     40.   .6720        1     1.5    1.5   480.0    9.16   11.82    5.96    NO 
     45.   .6903        2     1.5    1.5   480.0    9.16    9.35    5.15    NO 
     50.   .7240        2     1.5    1.5   480.0    9.16   10.29    5.66    NO 
     55.   .7335        2     1.5    1.5   480.0    9.16   11.22    6.16    NO 
     60.   .7475        2     1.0    1.0   320.0   11.00   12.19    6.77    NO 
     65.   .7610        2     1.0    1.0   320.0   11.00   13.10    7.27    NO 
     70.   .7886        3     1.5    1.5   480.0    9.16    9.02    5.47    NO 
     75.   .8029        3     1.5    1.5   480.0    9.16    9.61    5.82    NO 
     80.   .8062        3     1.5    1.5   480.0    9.16   10.19    6.16    NO 
     85.   .8102        3     1.0    1.0   320.0   11.00   10.84    6.60    NO 
     90.   .8252        3     1.0    1.0   320.0   11.00   11.41    6.94    NO 
     95.   .8320        3     1.0    1.0   320.0   11.00   11.99    7.27    NO 
Max**97.   .8327        3     1.0    1.0   320.0   11.00   12.22    7.41    NO 
    100.   .8320        3     1.0    1.0   320.0   11.00   12.56    7.61    NO 
    105.   .8265        3     1.0    1.0   320.0   11.00   13.13    7.94    NO 
    110.   .8167        3     1.0    1.0   320.0   11.00   13.70    8.27    NO 
    115.   .8035        3     1.0    1.0   320.0   11.00   14.27    8.60    NO 
    120.   .7877        3     1.0    1.0   320.0   11.00   14.83    8.93    NO 
    125.   .7701        3     1.0    1.0   320.0   11.00   15.40    9.26    NO 
    130.   .7522        4     1.5    1.5   480.0    9.16   10.51    5.94    NO 
    135.   .7519        4     1.5    1.5   480.0    9.16   10.88    6.13    NO 
    140.   .7491        4     1.5    1.5   480.0    9.16   11.25    6.32    NO 
    145.   .7543        4     1.0    1.0   320.0   11.00   11.67    6.62    NO 
    150.   .7618        4     1.0    1.0   320.0   11.00   12.04    6.80    NO 
 
  DWASH=   MEANS NO CALC MADE (CONC = 0.0) 
  DWASH=NO MEANS NO BUILDING DOWNWASH USED 
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

  ******************************************** 
  *  SUMMARY OF TERRAIN HEIGHTS ENTERED FOR  * 
  *    SIMPLE ELEVATED TERRAIN PROCEDURE     * 
  ******************************************** 
 
       TERRAIN        DISTANCE RANGE (M) 
        HT (M)       MINIMUM     MAXIMUM 
       -------      --------    -------- 
            0.           15.        100. 
            0.           15.         -- 
            0.           20.         -- 
            0.           25.         -- 
            0.           30.         -- 
            0.           35.         -- 
            0.           40.         -- 
            0.           45.         -- 
            0.           50.         -- 
            0.           55.         -- 
            0.           60.         -- 
            0.           65.         -- 
            0.           70.         -- 
            0.           75.         -- 
            0.           80.         -- 
            0.           85.         -- 
            0.           90.         -- 
            0.           95.         -- 
            0.          100.         -- 
            0.           97.         -- 
            0.          105.         -- 
            0.          110.         -- 
            0.          115.         -- 
            0.          120.         -- 
            0.          125.         -- 
            0.          130.         -- 
            0.          135.         -- 
            0.          140.         -- 
            0.          145.         -- 
            0.          150.         -- 
 
      *************************************** 
      *** SUMMARY OF SCREEN MODEL RESULTS *** 
      *************************************** 
 
  CALCULATION        MAX CONC    DIST TO   TERRAIN 
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M) 
 --------------    -----------   -------   ------- 
 SIMPLE TERRAIN      .8327           97.        0. 
 
 
 *************************************************** 
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
 *************************************************** 
 

 
 

 













































































































































 

 
 

WESTERN REPLENISHMENT AND 
EXTRACTION AGREEMENT*

 

Agreement made this _____ day of __________, 2004, between San Bernardino 

Valley Municipal Water District (“Valley District”) and Western Municipal Water 

District of Riverside County (“Western”). 

WHEREAS, Western and Valley District are parties to the Judgment in the case of 

Western Municipal Water District of Riverside County v. East San Bernardino County 

Water District, et al., No. 78426, Superior Court of Riverside County (“Western case”), 

in which the Court retains continuing jurisdiction; and 

WHEREAS, that Judgment adjudicates certain water rights in the San Bernardino 

Basin Area (“Basin Area”), sometimes referred to as the Bunker Hill Basin, and confers 

certain rights and obligations upon Valley District and Western; and 

WHEREAS, the Judgment is administered and enforced by a Watermaster, 

consisting of a committee of two persons, one representative nominated by Valley 

District, and one by Western; and 

WHEREAS, in accordance with the Judgment, the Watermaster makes annual 

reports to the Court, including an accounting for all pumping, the replenishment required, 

and credits in the Basin Area; and 
                                                 
*   For inclusion in the Draft EIR on the Riverside-Corona Feeder Project 
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WHEREAS, the Judgment specifically reserves the rights of Valley District, 

Western, and any other party to exercise such rights as they may have or obtain under law 

to spread, store underground, and recapture imported water; and 

WHEREAS, Section VI(b)6 of the Judgment provides that Valley District and 

Western may agree to additional extractions from the Basin Area, subject to the 

availability of imported water for replenishment; and 

WHEREAS, Valley District holds a contract with the State of California for the 

delivery of imported water from the State Water Project, and such deliveries are used in 

part to replenish the Basin Area; and 

WHEREAS, Valley District and The Metropolitan Water District of Southern 

California (“Metropolitan”) have entered into a Coordinated Operating Agreement dated 

July 10, 2000, and Attachment 2 thereto dated May 14, 2001; called and referred to 

herein as the “Coordinated Use Agreement”; and 

WHEREAS, pursuant to such Agreements between Metropolitan and Valley 

District, and all attachments thereto, Metropolitan  can take delivery through Valley 

District facilities of water imported from the State Water Project under its own contract, 

and has the right and obligation to purchase certain quantities of imported water from 

Valley District for delivery to its service area, including delivery to Western through the 

Riverside Corona Feeder; and 
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WHEREAS, Section 9.2 of the Coordinated Use Agreement provides that Valley 

District, using excess capacity in its Foothill Pipeline, shall convey both its own and 

Metropolitan’s water purchased from the State Water Project at the Devil Canyon Power 

Plant afterbay to mutually agreed upon locations,  including locations along the Foothill 

Pipeline. 

WHEREAS, water delivered pursuant to Section 9.2 may be purchased from 

Metropolitan by Western at the regular price per acre-foot for replenishment service 

provided for in Metropolitan’s Administrative Code; and  

WHEREAS, Section 9.4 of the Coordinated Use Agreement provides  that 

Metropolitan, in accord with its Water Surplus and Drought Management Plan, shall 

make available to Western, Inland Empire Utilities Agency, and the Orange County 

Water District up to 15,000 acre-feet per year of replenishment water through the Foothill 

Pipeline, at the cost of Metropolitan’s purchase of State Water Project water from Valley 

District, plus five percent; and 

WHEREAS, Western is a member agency of Metropolitan and has made 

arrangements to purchase imported replenishment water from Metropolitan, to be 

delivered at mutually agreed upon locations, including locations along the Foothill 

Pipeline, pursuant to the Agreements between Metropolitan and Valley District 

referenced above; 
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NOW, THEREFORE, in consideration of the mutual covenants of the parties, and 

based upon the recitals above, IT IS HEREBY AGREED AS FOLLOWS: 

1. Western Purchase of Imported Water.   Whenever Western notifies Valley 

District that it has purchased imported water from Metropolitan pursuant to either Section 

9.2 or Section 9.4 of the Coordinated Use Agreement, or any extension thereof, Valley 

District shall cause such imported water to be used for replenishment of the Basin Area, 

consistent with any overall management plan adopted for the Basin Area.  The timing of 

such replenishment shall be at the discretion of Valley District. 

2. Replenishment Locations.   Valley District shall have the option to cause 

Western’s purchase of imported water from Metropolitan to be used for replenishment at 

any location it may choose, including, but not limited to: 

 (a) Foothill Pipeline 

  ● Sweetwater Turnout   

  ● Badger Turnout  

  ● Waterman Turnout  

  ● Patton Turnout  

  ● City Creek Turnout  

  ● Santa Ana Low Turnout  

 (b) Devil Canyon – Azusa Pipeline 

  ● Lower Lytle Creek Basins Turnout 

 (c) Santa Ana River Crossing Pipeline 
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  ● Seven Oaks Dam Borrow Site Turnout 

 (d) Greenspot Pipeline 

  ● Mill Creek Spreading Turnout 

Such replenishment may also be accomplished through in lieu measures. 

3. Replenishment Costs.   In view of Valley District’s right to select the 

replenishment location, the timing thereof, and the groundwater level benefits associated 

therewith, Western shall have responsibility only for the actual net costs associated with 

the delivery and spreading of the replenishment water purchased from Metropolitan 

hereunder.  Any funds or the value of any benefits received by Valley District from third 

parties, that reflect benefits to such third parties from the replenishment operations, shall 

be deducted from the costs paid by Valley District.  Western shall reimburse Valley 

District for any remaining out-of-pocket costs associated with the delivery and spreading 

of Western's replenishment water. 

4. Extraction by Western.   Western shall have the right, from time to time at 

its option, to extract from the Basin Area amounts of water equal to the amounts of 

imported water that have been purchased from Metropolitan pursuant to Section 1, 

without charge except for its pumping costs.  Western may extract such water from its 

own wells or wells owned by others, and from existing or from new wells.  The water 

produced from such wells may be exported for beneficial use outside of the Basin Area. 
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5. Assignment of Western’s Extraction Rights.   Western at its option may 

assign and transfer its right to extract such imported water to any  plaintiff in the Western 

case, and such assigned right shall be in addition to any right that such producer may 

hold, and shall not be constrained by the injunctive provisions of the Judgment in the 

Western case. 

6. Recordation Act.   Western shall make all filings required under the Water 

Recordation Act, Water Code Section 4999, et seq., or any amendments thereto, whether 

such imported water is extracted from wells owned by Western or by others, or whether 

the extraction right has been temporarily assigned to others. 

7. Watermaster Reports.   The Watermaster shall include in its annual reports 

to the Court all amounts of imported water replenished directly or by in lieu measures 

pursuant to this Agreement, all amounts extracted, the wells and owners thereof by which 

such water is extracted, and the accumulation or reduction of any credits in the Basin 

Area.  The Watermaster shall not include, however, the extractions made pursuant to this 

Agreement in its determinations of replenishment necessary to offset exports of water to 

areas not tributary to Riverside Narrows, as required in Section X of the Judgment. 

8. Court Approval.   This Agreement shall be subject to the approval of the 

Court in the Western case, pursuant to its continuing jurisdiction thereof. 
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APPROVED the day and year hereinabove written. 

 
SAN BERNARDINO VALLEY 
MUNICIPAL WATER DISTRICT 
 
 
By: _______________________________ 
 
 
 
WESTERN MUNICIPAL WATER 
DISTRICT OF RIVERSIDE COUNTY 
 
 
By:_______________________________ 
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Executive Summary 
  

Western Municipal Water District (Western) is preparing an EIR for CEQA 
compliance for the Riverside-Corona Feeder, a major pipeline from San Bernardino to 
Corona.  A preliminary alignment for a proposed 60-inch diameter pipeline has been 
determined a 14,300 l.f. portion of Reach B from Washington Avenue in Colton to the 
Riverside County Line through the Cities of Colton and Grand Terrace.  Right-of-way, 
underground utility interferences and traffic control measures have been reviewed.  The 
proposed pipeline can be constructed with trenching/pipe laying activities taking 
approximately 83 working days assuming adequate working area. Limited daytime road 
closures will be required along Barton Road from Walin to Glendora where the right-of-
way narrows. Daytime traffic can be effectively re-routed onto Mt. Vernon and 
Washington during the construction period. The construction period will significantly 
lengthen if the construction footprint is narrowed to allow additional traffic lanes during 
construction. 
 
Background 
 

Western Municipal Water District (Western) has prepared a Draft Program 
Environmental Impact Report (DPEIR) for CEQA compliance for the Riverside-Corona 
Feeder, a major pipeline from San Bernardino to Corona.  The City of Grand Terrace 
(City) has expressed its concerns about the possible traffic disruption during the 
construction of a portion of Reach B from Washington Avenue in Colton to the Riverside 
County Line.  Reach B is shown in Attachment 1, Figure I-2b from the DPEIR. This 
Reach is currently planned as a 60-inch diameter pipeline.  In order to address the City’s 
concerns, Western has asked Albert A. Webb Associates to prepare a preliminary design 
report to determine a possible horizontal alignment taking into account the City’s 
Concerns, required DHS separations, project constructability, traffic control 
considerations, and cost. 
 
 
Scope 
 

Albert A. Webb Associates has prepared a preliminary design report, determining 
a preliminary horizontal alignment for the northern segment Reach B of the Riverside-
Corona Feeder as shown in Attachment 2. The proposed alignment under study is 
approximately 14,300 l.f. starting at the intersection of Washington Avenue and Barton 
Rd, following Barton Rd to the intersection with Mt Vernon, and continuing south on Mt 
Vernon to Main St and the San Bernardino/Riverside county line.  For the purposes of 
this report, the preliminary Horizontal Alignment will be divided in two reaches, the Mt 
Vernon Reach and the Barton Rd Reach.   

 
The main objectives in selecting a preliminary horizontal alignment were 

clearance from existing utilities, minimum impact on traffic flow during construction and 
cost/constructability issues.  The horizontal alignment shown on the attached drawings 
takes into account such objectives.   
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Construction Techniques/Impact 
 

A typical construction plan for this type of pipeline has four phases; potholing of 
utilities, trenching and laying of the pipe, welding of joints / installation of miscellaneous 
appurtenances and final paving/lane striping.  

 
Potholing of Utilities: Typically, some of the underground utilities are not actually 

in the location as shown on the plan both vertically and horizontally. The Contractor must 
verify the location of these utilities by potholing well ahead of the actual pipeline 
installation. Potholing requires some minor traffic disruptions when the backhoe or other 
equipment is working within the right-of-way to expose the utility lines. The potholes are 
then backfilled and temporary paving is installed to allow traffic flow prior to trenching. 

Trenching and Laying of the pipe: This phase is typically the most disruptive to 
traffic. It is anticipated that approximately 200 linear feet of pipeline will be installed per 
day under optimum conditions. The trench will be excavated, the pipe installed, backfill 
materials placed / compacted and the base paving installed each day. The trench will be 
closed at the end of each workday. The construction zone has been estimated to be 40 
feet wide and 500 feet long during daytime construction operations. Additional lanes are 
closed during the day to accommodate the construction zone. Flagmen may be used to 
direct traffic depending on the width of right-of-way available. This trenching operation 
moves along the pipeline alignment, impacting adjacent properties for only two or three 
working days.  The large excavators, pipe cranes and other support equipment are 
mobilized to the site only once and are moved along as the trench progresses. This 
equipment is stored within the right-of-way each night with appropriate delineators and 
K-rails for traffic control. The road is opened back up to at least one lane in each 
direction at night. 

Welding of joints and installation of miscellaneous appurtenances: Once the 
pipeline is installed and the trench backfilled, another crew follows behind welding joints 
and finishing installation of air valves, blow offs or other appurtenances. Again this phase 
requires some minor traffic disruptions during the work day only.  

Final paving/lane striping: After all testing is complete and the inspectors are 
satisfied with pipeline installation, the road can be final paved and re-striped. This will 
impact traffic during the work day. Large reaches are paved at one time. For example, it 
is anticipated that all of Mt Vernon will be paved at one time. The final paving could be 
placed in smaller sections, but that would impact the cost to mobilize the paving sub-
contractor for each paving section. 

  
For a 60-inch diameter pipeline, the anticipated trench width is 10 feet. It is 

anticipated that nearly vertical trench walls will be necessary to achieve this objective. 
Depending on soil types, the contractor will use various techniques including trench 
shoring to maintain a minimum trench width.  

 
A full working day is assumed to be a full 8 hours Monday through Friday. Since 

the road is opened each night after construction, the Contractor must set up and tear down 
his operation everyday. Each work day includes site mobilization, traffic control set-up, 
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pipe trenching/laying, traffic control tear down and site de-mobilization. For each hour 
that the work day is reduced, pipe trenching/laying time is reduced by 25%.  

 
Based on the size of the equipment used for excavation, soils removal and pipe 

handling, a 30 foot wide working zone from the edge of the trench is required for 
optimum construction efficiency and safety. The total construction footprint will be 40 
feet wide include the trench. Under typical conditions assuming a 30 foot wide working 
zone, approximately 200 linear feet of pipe can be laid in one full working day. A 
narrower construction zone will slow down construction efficiency and reduce the length 
of pipe that can be laid in one day to 80 or 120 linear feet. 

 
The proposed traffic control plan is based on a 10 foot wide trench plus a 30 foot 

wide construction zone to maintain optimum construction efficiency.  
 

 
Base Maps and Utility Research 
 

The Base Map information used for this study was obtained from record maps, 
improvement plans, field visits and other available sources. Right-of-way information 
was obtained from record maps. No aerial topographic and planametric analysis was 
performed. All curb and gutter, traffic and bike lanes shown were estimated from GIS 
photo data. 

 
Utility Research performed for this study is included on the preliminary design 

plans.  While our preliminary design shows best utility information that was available 
when this report was prepared, it is important to note that Road Improvement Plans and 
Storm Drain Information from the City of Grand Terrace had not yet been provided. 
Location of any unknown facilities not shown on the preliminary plans may impact the 
final horizontal alignment. The Utility Research performed for this study is discussed in 
more detail in Attachment 3.   
 
Traffic Control Plan 
 

As part of the construction of this reach, the Contractor would be required to 
implement a detailed traffic control plan. Approval of the traffic control plan(s) would be 
required by both the City of Colton and the City of Grand Terrace within their respective 
jurisdictions. The traffic control plan can either be prepared by the design engineer and 
included as part of the bid documents or prepared by the Contractor as part of the 
construction contract under a specific bid item. Attachment 4 is a preliminary traffic 
control plan indicating by section the construction footprint and the number of lanes to be 
open during construction. 
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Mt Vernon Reach 
  
Proposed Horizontal Alignment 
 

The Mt Vernon Reach starts at the intersection of Mt Vernon and Main St, as seen 
on Figure 1.  At this intersection, the proposed alignment is located 19.0 ft east of the 
road centerline. 

 
 

 
Figure 1: Mt Vernon and Main St, looking north on Mt Vernon. 

  
Through most of the Mt Vernon Reach, the road maintains an 88.0 ft wide right-

of-way.  However, there is a short segment of approximately 650 ft from Raven Way to 
Pico St, where the existing right-of-way width is only 77.0 ft, with 33 ft on the east and 
44 ft on the west (See Figure 2).  While construction of the proposed pipeline through 
this short section will remain on the east side of Mt Vernon, the alignment must shift 4 ft 
closer to the road centerline in order to allow for a safe clearance from utility poles.  For 
this section, traffic control measures will include leaving only the southbound slow lane 
open for traffic flow with the usage of a flag man to allow two way traffic with some 
delays, closing both bike lanes for increased safety, maintaining all construction activities 
during daytime, and providing daily trench cover.   Traffic flow would be restored to two 
lanes southbound and one lane north bound during night hours. Construction from Raven 
Way to Pico St is expected to last approximately three working days, assuming a rate of 
200 l.f. of constructed pipe per day.   
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Figure 2: Mt Vernon and Pico St, looking south on Mt Vernon. 

 
North of the above-mentioned intersection, the proposed alignment will shift to a 

distance of 21.5 ft east of the road centerline, and it will maintain such offset until just 
south of Mt Vernon and Van Buren St, at which point the proposed pipeline will cross to 
the west side, approximately 24.5 ft west of centerline (See Sheets No2 and No 3 of 
Attachment 2).  While keeping the pipeline on just one side of the road would be ideal, 
there is an existing 6-inch gas line branching from Van Buren St and running parallel to 
Mt Vernon for the remainder of the Reach.  This gas line is located about 25 ft east of the 
center of the road.  There is also an existing 8-inch sewer pipe about 6 ft east of the road 
centerline, which leaves less than 19 ft to place the proposed 60-inch water pipe.  North 
of Van Buren, the proposed alignment will remain on the west side of the road until the 
intersection with Barton Rd, as seen on Sheets No 4 and No 5 of Attachment 2.  There are 
not many major utility conflicts on Mt Vernon between Pico St to Barton Rd. It is 
anticipated that one lane will be open in each direction during construction with 
additional lanes open at night. 

 
Finally, the intersection of Mt Vernon and Barton Rd represents the end of the Mt 

Vernon Reach.  This intersection is also one of the major concerns due to its high vehicle 
volume during peak hours, as well as numerous existing utilities.  Although trenchless 
methods such as Jack-and Bore may appear to be an appropriate solution, the large pits 
required for placing and receiving pipes would disrupt traffic flow in a greater manner 
than a localized open cut trench.  Construction is expected to last four working days 
through this intersection.  Fortunately, as seen on Figure 3, both Barton Rd and Mt 
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Vernon have wide right-of-ways, thus allowing for greater flexibility for traffic control 
plans and alignment design.   
 
 

 
Figure 3: Mt Vernon and Barton St, looking east on Barton Rd. 
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Estimated Construction Schedule – Trenching/Pipe Laying Only 
 
Mt Vernon Reach 
 
Item Approximate 

Distance 
(ft) 

Construction Rate 
(ft/day)* 

Days to Complete 
(days)* 

Between Main St 
and Barton Rd 

5,000 200 25 

Main St  
Intersection 

30 N/A 
 

1 

Raven Way  
Intersection 

60 N/A 
 

1 

Pico St  
Intersection 

60 N/A 
 

1 

Van Buren St 
Intersection 

60 N/A 
 

1 

DeBerry St 
Intersection 

60 N/A 
 

1 

Center City Ct 
Intersection 

60 N/A 
 

1 

Barton Rd  
Intersection 

110 N/A 
 

4 

 
TOTAL 
 

   
35 

* The construction rate and numbers of days need for completion are dependent on several factors, 
including the amount of workable space allowed for construction purposes, utility interferences and soil 
conditions. 
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Barton Road Reach 
 
Proposed Horizontal Alignment 

 
The Barton Road Reach is approximately 9,200 ft long, starting at Washington 

Street in the City of Colton and ending at the intersection of Barton Rd and Mt Vernon in 
the City of Grand Terrace. The right-of-way width varies from 50 ft to 100 ft.  Barton Rd 
is used by commuters as a detour to Highway 215 and is the main entrance to the City 
from the east.  The critical sections of Barton Road are from Walin to Honey Hill. This 
section is not wide enough to allow safe and efficient construction without closing the 
road during construction. Although the City would prefer to keep Barton Rd opened 
during construction, it is important to recognize that reducing the available area for 
construction will at least the double the time needed for pipe trenching/laying in the 
narrow sections of Barton Road from 25 days to 50 days.  The following are suggested as 
alternatives that would help alleviate the impact on regular commuters while allowing for 
road closure: 
 

• Reroute Through Traffic through Washington St to Mt Vernon – If early 
construction warnings and enough information is provided to commuters, traffic 
could be directed through Washington St to Mt Vernon and visa versa without 
major backups along Barton Rd.  This would allow the Contractor to close 
Barton Rd during construction, which will significantly shorten the time 
necessary to finish construction. Local traffic would be accommodated. The road 
would be opened each night. 

• Restrict Construction activities to non-peak hours – Construction activities 
can be allowed during non-peak hours only.  While this alternative would help 
reduce traffic disruption, it would also increase the time needed for construction 
since mobilization and demobilization of equipment require a set amount of 
time.  As a result, actual working time is increased by 29 working days on the 
Barton Road reach. 

• Use Center Dr as a detour for north/east bound traffic – When construction 
occurs between Center Dr and Washington St, Center Dr or Walin can be used to 
reroute the northbound traffic during peak and non-peak hours.   

  
The Barton Road Reach is divided up into 5 sections for purposes of this study.  
 
Washington to Walin: This section starts at the intersection of Barton Rd and 

Washington St (See Figure 4).   
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Figure 4:  Barton Rd and Washington St, looking northeast on Barton Rd 

As seen on Sheets 12 and 13, the Barton Rd Reach starts with a right-of-way of 
roughly 80.0 ft wide, with 50.0 ft north and 30.0 ft south of the centerline.  At this 
intersection, the proposed alignment is located about 35.0 ft north of the road centerline, 
maintaining such offset for 1,100 ft until the intersection of Barton Rd and Walin St. The 
right-of-way for the Gage Canal is immediately to the south of the right-of-way. During 
day time construction, Eastbound traffic would be diverted along Washington to Mt 
Vernon, and one lane of west bound traffic could be maintained or traffic diverted onto 
Walin or Center. Alternatively, flagmen could be utilized to maintain two way traffic on 
the remaining single lane. At night, both lanes of traffic would be opened. 

 
Wallin to Hilltop: As seen on Sheets 11 and 12, the right-of-way narrows down to 50 ft.  
Figures 5 and 6 illustrate the narrow space available for both traffic and construction. The 
Gage Canal right-of-way, utility poles and a slope are located on the southeast side of the 
road, and the proposed pipeline on the far northwest side of the road. During 
construction, the road must be closed. There is simply not enough room to allow 
construction equipment to maneuver with even one lane open. There is essentially no 
opportunity to widen the right-of-way because of adjacent slopes, development and 
utilities. Eastbound traffic would be diverted along Washington to Mt Vernon and 
westbound traffic would have to be diverted back at Mt Vernon and Barton along Mt 
Vernon to Washington. Local traffic would have access. 
 
 

Approximate 
Gage Canal 
Location
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Figure 5:  Barton Rd between Washington St and Walin St, looking southeast on Barton Rd. 

   
  
 

 
Figure 6: Barton Rd and Hilltop Dr Intersection, looking northeast on Barton Rd 

Approximate 
Gage Canal 
Location 

Approximate 
Gage Canal 
Location



 

G:\2000\00-0303P\Project Report.doc 
 

12

  
Hilltop to Honey Hill:  From Hilltop Dr to Glendora Dr, Barton Rd has a narrow 
pavement width with only one lane in each direction. See Sheets 9, 10 and 11 of 
Attachment 1. However, in some areas, the right-of-way widens on both sides of the 
pavement to accommodate the downslopes. The proposed alignment is located 20.0 ft 
west of the road centerline. As seen on Figure 7, a portion of this reach has the potential 
for adding a new lane to the east side of Barton Rd. Where this lane might be added, a 
traffic lane could be kept open during construction for one way traffic flow or two way 
traffic flow with flagmen. Immediately north of Glendora, the right-of-way narrows again 
(See Figure 8).  There is little opportunity to widen the pavement and therefore the road 
would have to be closed for construction.  From Glendora Dr to Honey Hill, the existing 
right-of-way widens to 80.0 ft. (See Figure 9) One lane of traffic would be possible 
through this section. 
 
 

 
Figure 7: Barton Rd between Hilltop Dr and Glendora Dr, looking north on Barton Rd 

 
   
 
 
  

Proposed Road 
Widening 
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Figure 8: Barton Rd north of Glendora Dr Intersection, looking north on Barton Rd 

 

  
Figure 9 Barton Road north of Honey Hill to Glendora 
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Honeyhill to Palm: In this section, Barton Rd right-of-way is a 100.0 ft wide. (see figure 
10) The proposed alignment is generally on the north/west side of the right-of-way. The 
pipeline jogs to avoid existing utilities. One lane of traffic in both directions will be 
available during construction. 
 

 
Figure 10 Barton Road looking south from Grand Terrace Road 

 
 
 
 

Palm to Mt Vernon: Again in this section, Barton Rd right-of-way is a 100.0 ft wide. The 
proposed alignment is 6 feet south of the centerline of the right-of-way. Traffic lanes 
would be temporarily re-striped in this reach to allow one lane of traffic in both directions 
during construction.  

.   
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Estimated Construction Schedule – Trenching/Pipe Laying Only 
 
As mentioned before, the time necessary to build the pipeline though this or any section 
of the Barton Rd Reach is dependent on the available area provided for construction 
activities.  The reasonable construction schedule assuming an adequate construction 
footprint and full working days is given below.  
 
Barton Reach 
 
Item Approximate 

Distance 
(ft) 

Construction Rate 
(ft/day)* 

Days to Complete 
(days)* 

Between 
Washington and 
Walin 

1,100 200 6 

Walin to Hilltop 1,050 200 
 

6 

Hilltop to Honey 
Hill  

2,600 200 
 

13 

Honey Hill to Palm 3,450 200 
 

18 

Palm to Mt Vernon 1,000 200 
 

5 

 
TOTAL 
 

   
48 

* The construction rate and numbers of days need for completion are dependent on several factors, 
including the amount of workable space allowed for construction purposes, utility interferences and soil 
conditions. 
 
 
Conclusions 
 
The City of Grand Terrace has presented concerns about the construction of the 
Riverside–Corona Feeder project.  In order to address such concerns, Western Municipal 
Water District has asked Albert A. Webb Associates to perform a preliminary study to 
determine the best possible horizontal alignment which would attend to the City’s 
concerns.  Through our preliminary study, Albert A. Webb Associates has determined 
that there are some areas which need closer attention  
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ATTACHMENT 1 
Figure I-2b from DPEIR 
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ATTACHMENT 2 
 
Proposed Horizontal Alignment 
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ATTACHMENT 3 
 
Utility Research 
 

The Utility Research performed for this study included creating a design ticket 
from USA Dig Alert and contacting the necessary agencies by mail to request all 
pertinent utility information. The research also included telephone communications and 
personal visits to the City of Grand Terrace and the City of Colton.  While our design 
shows all the available utility information we were able to find, it is important to note that 
we have not received the Road Improvement Plans and Storm Drain Information from the 
City of Grand Terrace by the time of this report.   
 

The Utility Research embarked grids E5, E4, F4, F3, G3, G2, and H2 of sheet 646 
of the Thomas Guide.  The design ticket from USA Dig Alert revealed the following 
agencies as having utilities within the proposed project site: 
 

• State of California, Dept Water 
Resources 

• City of Colton 
• The Gage Canal Company 
• City of Grand Terrace 
• SBC/PAC Bell 
• City of San Bernardino Water 
• UTI for Adelphia – Ontario 
• UIT for CA Dept Water 

Resources 
• UTI for SC Edison – Redlands 

District 
• UTI for Verizon – Victorville 
• City of Loma Linda 
• Elsinore Valley MWD 

• Golden State for Time Warner 
Telecom 

• Kinder Morgan Energy 
Partners/SFPP 

• Riverside Highland Water 
• SC Gas- Fontana 
• UTI for Adelphia – San 

Bernardino 
• UTI for City of Riverside Water 
• UIT for Verizon – Redlands 
• Wiltel Communications 
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ATTACHMENT 4 
 
Construction Footprint 



























































 
 
 
 
March 29, 2005            
          
Mr. Jeffrey D. Sims 
District Engineering Manager  
Western Municipal Water District   
P.O. Box 5286 
Riverside, CA 92517-5286  
 
Re:  Riverside-Corona Feeder Project – Phase I Groundwater Modeling Results 
 
Dear Jeff: 
 
This letter presents the Phase I groundwater modeling results for the Western Municipal Water 
District’s (Western’s) Riverside-Corona Feeder Project.  The purpose of the Phase I work was to 
determine the potential future impact of an initial operation scenario for the Riverside-Corona 
Feeder Project on the ground water levels and groundwater quality in the San Bernardino Basin 
Area (SBBA).    
 
 
Background 
 
The purpose of the Riverside-Corona Feeder Project is to convey potable water from the SBBA 
to serve the needs of Western and other water purveyors within its service area.  The project will 
include approximately 30 miles of major feeder pipeline capable of delivering up to 
40,000 acre-ft per year of groundwater at 100 cubic feet per second (cfs) from the SBBA to 
Western’s customers and to water purveyors within the Western boundaries.  Other project 
elements will include several turnouts along the major feeder, a 2,500 horsepower (hp) pump 
station and 20 new or existing wells.  The proposed infrastructure will allow Western to purchase 
State Water Project (SWP) water from Metropolitan Water District of Southern California 
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(MWD) when it is available and recharge it in the SBBA.  The Project also allows Western to 
extract groundwater from the SBBA when it is needed.       
 
 
Scope of Work 
 
Specific tasks conducted in Phase I included: 
 

� Task 1 – Develop Project Extraction Schedule  

� Task 2 – Run Model Iteration of MODFLOW, MODPATH and MT3DMS 

� Task 3 – Summarize Modeling Results 

 
 
Modeling Assumptions  
 
The same groundwater flow MODFLOW, particle tracking MODPATH and solute transport 
MT3DMS models1 that were used for the analysis in the Muni/Western Santa Ana River (SAR) 
Water Right Applications DEIR (Water Right DEIR) were used for this study.  The following 
assumptions apply to this Phase I study: 
 

� The same period of forecast (2001-2039) that was used for the analysis in the Water 
Right DEIR was used for this study. 

 
�      The same hydrology that was used in the Water Right DEIR for the No Project 

analysis was used for this study.  No Project assumptions include: 
 

o Historical diversions by senior water rights claimants, 
o Historical diversions by the San Bernardino Valley Water Conservation 

District, 
o Releases for environmental restoration, and 
o No seasonal storage at Seven Oaks Dam. 

                                                           

GEOSCIENCE Support Services, Inc. Western Municipal Water District 
2 

 

1  For descriptions of these models, refer to the Santa Ana River Water Right Applications for Supplemental 
Water Supply Draft Environmental Impact Report (San Bernardino Valley Municipal Water District and 
Western Municipal Water District, 2004). 
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� The same model inputs that relate to future water demands, replenishment to meet 

judgment requirements and the allocation of resources that were used in the Water 
Right DEIR for the No Project analysis were used for this study. 
 

� Extractions for delivery through the Riverside-Corona Feeder and replenishment of 
SWP water were added to the model inputs derived from the No Project allocation 
model analysis. 

 
 
Extraction Schedules and New Extraction Wells 
 
A forecast from 2001 through 2039 of the extraction and delivery of water through the 
Riverside-Corona Feeder Project was provided by Western.  This forecast was based on the 
long-term general increase in water demand associated with growth and the availability of 
imported water for direct delivery by MWD.  The Project starts with a 5,000 acre-ft extraction in 
2006 (no extraction for years 2001-2005) and increases to 10,000 acre-ft in 2007.  From 2008, 
the following extraction rules are applied: 
 

� In years that the MWD Water Surplus and Drought Management Plan (WSDM Plan) 
calls for interruption of replenishment, the extractions for Riverside Corona Feeder 
Project are maximized at 40,000 acre-ft. 
 

� In years that the MWD WSDM Plan calls for reduction in storage at Diamond Valley 
Lake or the SWP storage programs, the extractions for Riverside-Corona Feeder 
Project are 30,000 acre-ft. 
 

� In years that the MWD water budget forecast shows a “remaining surplus” of greater 
than 200,000 acre-feet, the extractions for Riverside-Corona Feeder Project are 
10,000 acre-ft. 

 
� In all other years, Riverside-Corona Feeder Project extractions for the first Phase I 

study are 20,000 acre-ft when local hydrology is normal, 25,000 acre-ft when local 
hydrology is dry and 15,000 acre-ft when local hydrology is wet.  

 

GEOSCIENCE Support Services, Inc. Western Municipal Water District 
3 
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Table 1 shows the extraction schedules for the period 2001 through 2039 developed using the 
previously described rules.  The total extraction during the period from 2001 through 2039 is 
685,000 acre-ft.   
 
A wellfield consisting of 20 new wells was delineated in the vicinity of Riverside-Corona Feeder, 
Baseline Feeder Extension South, and Central Feeder Pipeline (see Figure 1).  The maximum 
capacity for each well was estimated to be 2,400 acre-ft.  These 20 wells were further subdivided 
into four priority groups based on the distance to the existing pumping wells and contaminated 
plumes (see Figure 1).  Table 2 shows the number of wells and the amount of extraction used as a 
function of the total extraction.  For example, for years with total extraction of 5,000 acre-ft, only 
7 wells of the Priority Group 1 are used and each well pumps 714 acre-ft (5,000 acre-ft / 7 = 
714 acre-ft).  When the total extraction increases to 15,000 acre-ft, the extraction for each of the 
7 wells increases to 2,143 acre-ft (15,000 acre-ft / 7 = 2,143 acre-ft).  However, when the total 
extraction increases to 20,000 acre-ft, both Priority Group 1 (7 wells) and Priority Group 2 
(4 wells) wells are required to be used with an extraction of 1,818 acre-ft for each well 
(20,000 acre-ft / 11 = 1,818 acre-ft).    
 
 
Replenishment Schedules 
 
A forecast from 2001 through 2039 for the availability of MWD replenishment water was 
provided by Western.  In years that the MWD WSDM Plan calls for interruption of 
replenishment, the replenishment for the Riverside-Corona Feeder Project is zero (i.e. years 
2016, 2029, 2030, and 2031; see Table 1).  The replenishment for other years was determined 
through iterative modeling to meet the following criteria: 
 

� There is no rejected replenishment. 
 

� Water is not extracted without having been previously spread in the basin for 
replenishment. 

 
Table 1 shows the annual replenishment at each spreading ground from 2001 through 2039 for 
the Project scenario (Scenario 1).  
 
  

GEOSCIENCE Support Services, Inc. Western Municipal Water District 
4 
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Groundwater Flow Model Results 

 
Groundwater elevation contours for No Project Condition in the years 2000 (model initial 
conditions), 2005, 2010, 2015, 2016 (lowest levels), 2020, 2022 (highest levels), 2025, 2030, 
2035, and 2039 (end of model simulation) are shown on Figure 2 for Model Layer 1 and Figure 3 
for Model Layer 2.  In general, model-generated groundwater flow is similar to historical 
directions with groundwater flowing west from the SAR and Mill Creek Spreading Grounds, and 
southeast from the Lytle Creek and Cajon Creek (i.e. flowing to the Pressure Zone area).  Water 
level fluctuations reflect hydrological wet and dry cycles.  For example, a change in water 
level of 50 ft to 100 ft occurs in the Pressure Zone between model years 2016 (equivalent to 
1977 – end of a dry year cycle) and 2022 (end of a wet cycle, historical year 1983; also see 
Figure 2).  Groundwater flow directions and general patterns of fluctuations for the Scenario 1 
(Project) are similar to No Project Condition (see Figures 4 and 5). 
 
Differences in groundwater levels between No Project Condition and Scenario 1 in selected years 
are shown in Figure 6 (Model Layer 1) and Figure 7 (Model Layer 2).  In general, groundwater 
levels for Scenario 1 are higher in the northwestern and eastern portions of the SBBA, reflecting 
an increase in artificial recharge at City Creek, Mill Creek, SAR, Waterman, East Twin Creek, 
Devil Canyon/Sweetwater and Lytle Creek Spreading Grounds.  Meanwhile, groundwater levels 
are lower in the central (Pressure Zone) portion of the SBBA, as groundwater is extracted from 
the wellfield for the Project. 
 
Hydrographs at selected wells and spreading grounds for No Project Condition and Project 
Scenario 1 are shown on Figures 8(a) through 8(al).  These hydrographs show the temporal 
variations in the water levels reflecting the hydrologic conditions, artificial recharge and 
groundwater pumping assumed for the No Project Condition and Scenario 1.  Figure 9 shows the 
location of these wells and spreading grounds. 
 
Areas where the depth to groundwater is less than or equal to 50 ft below the land surface were 
delineated using the groundwater model.  These areas are shown in Figure 2 for selected years for 
No Project Condition and Figure 4 for Scenario 1.  The estimated acreages for each year are also 
shown in these figures for the entire SBBA as well as the Pressure Zone (not including the river 
channels).  Differences in areas of potential liquefaction between Scenario 1 and No Project 
Condition are shown on Figure 10 for future year 2016 (hydrologic year 1977 – lowest water 
level) and future year 2022 (hydrologic year 1983 – highest water level).   

GEOSCIENCE Support Services, Inc. Western Municipal Water District 
5 
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Scenario 1 produces a general reduction in the total area of potential liquefaction within the 
Pressure Zone area (not including river channels) when compared to No Project Condition.  The 
cumulative total area of potential liquefaction in the Pressure Zone under No Project Condition 
during the period 2001 through 2039 is approximately 32,184 acres.  The area is reduced to 
25,084 acres for Scenario 1.  This amounted to a reduction of 7,100 acres for Scenario 1 (or a 
reduction of acres subjected to potential liquefaction of 22% (7100/32184)).  Scenario 1 produces 
a general increase in water levels in the area outside the Pressure Zone compared to No Project 
Condition.  The average increase in water levels is approximately 9 feet during the 39-year model 
simulation period.  This would reduce the depth to water and the cost of pumping.  Scenario 1 
also produces a general decrease in water levels in the Pressure Zone area.  As shown in 
Figures 8(k) and 8(ai) through 8(al), the average decrease in water levels in these five City of 
Riverside wells located in the Pressure Zone is approximately 9 feet during the 39-year model 
simulation period..     
 
The overall water budgets for each of the model run were compiled to evaluate the SBBA 
groundwater model.  The inflow terms for the model include recharge to groundwater from gaged 
streamflow, artificial recharge, local runoff generated by precipitation, infiltration from direct 
precipitation, return flow from groundwater pumping, ungaged mountain front runoff and 
underflow.  The outflow terms consist of evapotranspiration, ground water pumping, and 
underflow.  The difference between the total inflow and total outflow is the change in ground 
water storage.  Annual groundwater budgets for No Project Condition and Scenario 1 are shown 
in Tables 3 and 4, respectively.  Groundwater storage in the SBBA declines 3,324 acre-ft/yr 
during the period 2001 through 2039 under No Project Condition.  Groundwater storage decline 
for Scenario 1 was estimated to be 3,281 acre-ft/yr.  Therefore slightly more water was recharged 
than necessary to maintain total recharge equal to the No Project Condition (1,677 acre-ft).  
Figure 11 shows the inflow and outflow terms as a percentage of the total groundwater budget 
and average annual change in groundwater storage for the Project Scenario 1 as compared to No 
Project Condition.   
 
 

MODPATH Model Results 

 
Paths traveled by particles in Scenario 1 were compared to paths traveled for particles under No 
Project Condition (see Figures 12 through 14).  In general, groundwater flow directions are 
similar under Scenario 1 and No Project Condition, but the rate of groundwater flow differs 
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slightly.  The differences are due primarily to increased hydraulic gradients as the result of 
replenishment.  For Scenario 1, groundwater flows slightly faster in the northwestern portion of 
the SBBA than it does for No Project Condition (i.e., the particles travel greater distances in the 
same amount of time; see Figure 12(f)).  This reflects increased replenishment at City Creek, 
Waterman, East Twin Creek, and Badger Spreading Grounds, and increased pumping in the 
Pressure Zone which steepens local hydraulic gradients and therefore increases rates of flow.  
 
The particle analyses for both the No Project Condition and for Scenario 1 are based on the 
assumption that the total extractions from the five Newmark Operable Unit wells and the five 
Muscoy Operable Unit wells are 11,537 acre-ft/yr and 13,767 acre-ft/yr respectively.  These 
extractions in the aggregate amount of 25,304 acre-ft/yr are slightly less than the Design 
Extraction Rates with Maintenance Allowance of 25,814 acre-ft/yr provided for in the City of 
San Bernardino/EPA Consent Decree Statement of Work. 
 
Figures 13(a) through 13(i) summarize the results of the plume front particle tracking analyses 
and show that particles are captured in the EPA barrier wells under both No Project Condition 
and Scenario 1.  These results indicate that the EPA barrier wells will prevent contaminants from 
migrating passed the barrier wells under Scenario 1. 
 
 
Transport Model Results 
 
Results for the PCE transport model are shown in Figures 15 through 16.  These figures show the 
modeled MCL plume (i.e. 5 µg/L) boundary of the Newmark and Muscoy PCE plumes for 
Scenario 1 compared to that of No Project Condition.  In Scenario 1, the PCE plume boundary 
dissipates more quickly as a result of increased replenishment at spreading basins upgradient of 
the plumes.  These spreading grounds include Devil Canyon/Sweetwater, Badger, East Twin 
Creek, and Waterman Spreading Grounds in the northwestern portion of the SBBA.  As shown in 
Table 5, the acreage (averaged over the 39-year period) of the PCE plume footprint was 
estimated to be 1,941 acres and 1,925 acres under No Project Condition and Scenario 1, 
respectively.  Table 5 also shows that there are five wells in which contaminants exceed the MCL 
for a brief period of time due to Scenario 1 implementation compared to No Project Condition.  
Figures 17(a) through 17(e) show the model-predicted PCE concentrations through time for these 
five wells (see Figure 18 for well locations).  For example, Figure 17(a) shows that the PCE 
concentration at Well 1N/4W-16E01 would increase from 4.9 µg/L to 5.5 µg/L (slightly above 
the 5 µg/L MCL) in 2006 (hydrologic year 1967) and from 4.7 µg/L to 5.1 µg/L in 2008 
GEOSCIENCE Support Services, Inc. Western Municipal Water District 
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(hydrologic year 1969) due to Project implementation.  Seven wells that would be contaminated 
under No Project Condition would avoid contamination due to Project implementation.  The 
same well may be contaminated in multiple years.     
   
Results for the TCE transport model are shown in Figures 19 through 20.  These figures show the 
modeled MCL plume (i.e. 5 µg/L) boundary of the Norton and Redlands-Crafton TCE plumes 
for Scenario 1 compared to that of No Project Condition.  In Scenario 1, the TCE plume 
boundary dissipates more quickly as a result of increased groundwater pumping in the Pressure 
Zone by the Riverside-Corona Feeder Project.  The acreage (averaged over the 39-year period) of 
the TCE plume footprint was estimated to be 1,749 acres and 1,308 acres under No Project 
Condition and Scenario 1, respectively (see Table 5).  As shown in Table 5, there is one well 
contaminated due to Scenario 1 implementation compared to No Project Condition.  Figure 21 
shows that TCE concentration in Well 1S/4W-24R01 would briefly increase from 4.9 µg/L under 
No Project Condition to 5.2 µg/L for Scenario 1 in 2007 (hydrologic year 1969).  
Thirty-seven wells that would be contaminated under No Project Condition would avoid 
contamination due to Project implementation.     
 
Total dissolved solids (TDS) concentrations from the solute transport model were examined for 
No Project Condition and Scenario 1.  The average TDS concentration for the Groundwater 
Sub-Basin and SBBA compared to No Project Condition was calculated at the end of model 
simulation (see Table 6).  The average TDS concentration for the SBBA would increase 2 mg/L 
for Scenario 1 compared to No Project Condition.  The slight differences in TDS concentration 
between No Project Condition and Scenario 1 result from the amounts of SWP spreading and 
groundwater pumping.  The average TDS concentration for SWP water was assumed to be 
282 mg/L, based on the historic records.  The average concentration for the groundwater 
extracted from the 20 new wells of the Riverside-Corona Feeder Project would be 267 mg/L.  
Model-generated TDS concentrations at the 25 index wells and nine spreading grounds for 
Scenario 1 were compared to the No Project Condition and are shown in Figures 22(a) through 
22(ah).   
 
Nitrate (as NO3) concentrations from the solute transport model were examined for No Project 
Condition and Scenario 1.  The average nitrate (as NO3) concentration for the Groundwater 
Sub-Basin and SBBA was calculated at the end of model simulation (see Table 6).  The slight 
differences in nitrate (as NO3) concentration between No Project Condition and Scenario 1 result 
from the amounts of SWP spreading and groundwater pumping.  Model-generated nitrate (as 

GEOSCIENCE Support Services, Inc. Western Municipal Water District 
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NO3) concentrations at the 25 index wells and nine spreading grounds for Scenario 1 were 
compared to the No Project Condition and are shown in Figures 23(a) through 23(ah).   
 
Results for the perchlorate transport model are shown in Figures 24 and 25.  These figures 
compare the modeled 6 µg/L plume boundary for Scenario 1 to No Project Condition.  In 
Scenario 1, the perchlorate plume boundary dissipates more quickly as a result of increased 
groundwater pumping in the Pressure Zone by the Riverside-Corona Feeder Project.  The acreage 
(averaged over the 39-year period) of the perchlorate plume footprint was estimated to be 
1,192 acres and 1,128 acres under No Project Condition and Scenario 1, respectively (see 
Table 5).  As shown in Table 5, there are two wells contaminated due to Scenario 1 
implementation compared to No Project Condition.  Locations of these wells are shown in 
Figure 18 and perchlorate concentrations through time for these wells are shown in Figures 26(a) 
and 26(b).  Perchlorate concentration would increase for a brief period of time from slightly 
below 6 µg/L under No Project Condition to slightly above 6 µg/L for Scenario 1 in 2007 for 
Well 1S/4W-24K01 (see Figure 26(a)) and in 2015 for Well 1S/4W-23K01 (see Figure 26(b)).  
Twenty-four wells that would be contaminated under No Project Condition would avoid 
contamination due to Project implementation.  
 
Please do not hesitate to call with any questions. 
 
Sincerely, 
 

 
Dennis E. Williams, Ph.D. 
President 
 
DEW 
 
cc:   Mr. Bill Dendy/Bill Dendy & Associates 
 Mr. Don Harriger/Western Municipal Water District 
Encl. 
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project

 29-Mar-05 GEOSCIENCE Support Services, Inc.

Hydrograph for IW-11 (City of Riverside Well - Raub 1)
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Groundwater Modeling of the Riverside-Corona Feeder Project
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Groundwater Modeling of the Riverside-Corona Feeder Project
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Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Groundwater Modeling of the Riverside-Corona Feeder Project
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Groundwater Modeling of the Riverside-Corona Feeder Project
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Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Groundwater Modeling of the Riverside-Corona Feeder Project
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Hydrograph for SG-1 Devil Canyon / Sweetwater Spreading Ground
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Hydrograph for SG-2 Santa Ana River Spreading Ground
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Hydrograph for SG-3 Waterman Spreading Ground
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Groundwater Modeling of the Riverside-Corona Feeder Project
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Hydrograph for SG-4 Badger Spreading Ground
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Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project
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Hydrograph for SG-5 Patton Spreading Ground

900

1,000

1,100

1,200

1,300

1,400

2000 2005 2010 2015 2020 2025 2030 2035

Years

G
ro

un
d 

W
at

er
 E

le
va

tio
n,

 ft
 a

m
sl

Land Surface

50 ft Below Land Surface

No Project Conditions

Scenario 1

Figure 8(ad)
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Hydrograph for SG-6 Mill Creek Spreading Ground
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Hydrograph for SG-7 City Creek Spreading Ground 
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Hydrograph for SG-8 East Twin Creek Spreading Ground
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Hydrograph for SG-9 Lytle Creek Spreading Ground
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Hydrograph for City of Riverside Well Cooley A
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Hydrograph for City of Riverside Well Garner 4
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Hydrograph for City of Riverside Well Hunt 6
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Hydrograph for City of Riverside Well Thorne 10

700

800

900

1,000

1,100

1,200

1,300

2000 2005 2010 2015 2020 2025 2030 2035

Years

G
ro

un
d 

W
at

er
 E

le
va

tio
n,

 ft
 a

m
sl

Land Surface

50 ft Below Land Surface

No Project Conditions

Scenario 1

Figure 8(al)



EXPLANATION

Pressure Zone

Active/Inactive Cell Boundary

#S

#S

#S
#S

#S

#S

#S

#S

#S

#S

#S

#S

#S

#S

#S

#S

#S

#S

#S

#S

#S

#S

#S#S

#S

#S

#S#S

#S

.-,15

"!18

"!30

.-,10

.-,10

.-,215

.-,215

.-,15

"!66

"!30

"!38

"!330

SG9
Lytle Creek

Spreading Grounds SEVEN OAKS
RES

SAN  GABRIEL
MOUNTAINS

SAN  BERNARDINO  MOUNTAINS

IW8

IW7

IW6

IW1

IW4

IW3

IW13

IW5
IW9

IW11 (Raub 1)
IW12 (Lower Kelly)

IW14
IW18

IW23

IW25

IW19

IW15
IW24

IW16

IW17 IW20

IW21

IW22

IW2

SG1
Devil Canyon / Sweetwater

Spreading Grounds

SG4
Badger

Spreading Grounds

SG3
Waterman

Spreading Grounds

SG8
East Twin Creek

Spreading Grounds

IW10

SG5
Patton

Spreading Grounds

SG7
City Creek

Spreading Grounds

SG2
Santa Ana River

Spreading Grounds

SG6
Mill Creek

Spreading Grounds

Mill Creek (Airport)
Spreading Grounds

Garner 4

Cooley A

Thorne 10

Hunt 6

LOCATIONS OF
INDEX WELLS AND

ARTIFICIAL RECHARGE
OF IMPORTED WATER

0 2 4 Miles

Source:
Danskin, W.R., McPherson, K.R., and Woolfenden, L.R.,
"Hydrology, description of computer models, and evaluation of
selected water-management alternatives in the San Bernardino area,
California"  US. Geological Survey, draft in preparation.

Freeway

State Highway

Spreading Grounds or Basins

Stream or River

WESTERN MUNICIPAL WATER DISTRICT

GIS_proj\western_mwd_riv-cor_feeder\wmwd_riv-cor_feeder.apr

Prepared by:  DWB

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

Map Projection:
UTM Zone 11, NAD27 Figure 9

#S Location of Index Well

29-MAR-05



SEVEN OAKS
RES

0 3 6 Miles

EXPLANATION

Spreading Grounds or Basins

2016
(1977)

2022
(1983)

Freeway

Streams or Rivers Within
Groundwater Basin Boundary

Model Grid of the San Bernardino
Basin Area Groundwater Model

Pressure Zone No Project Condition
Depth to Water Less Than 50 ft
From Land Surface

DEPTH TO GROUNDWATER
LESS THAN 50 FT FROM LAND SURFACE

FOR NO PROJECT CONDITION
AND SCENARIO 1

YEARS 2016 AND 2022

Scenario 1
Depth to Water Less Than 50 ft From Land Surface

Model analyses show that during the period
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32,184 acres (No Project Scenario) 
to 25,084 acres (Scenario 1).  This amounts to
a 22% reduction in liquefaction potential.
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PARTICLE TRACKS FROM SPREADING GROUNDS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2000 Figure 12(a)

0 2 4 Miles

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

MODEL YEAR = 2000
HYDROLOGIC YEAR = (1961)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

29-MAR-05

* NOTE: For Purpose of Showing Ground Water
               Flow Directions and Seepage Velocities, 
               Particles are Allowed to Flow Past Wells.

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 1
                in 2000 and tracked forward to 2039.

#S Starting Point Spreading Ground
Particle Track
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PARTICLE TRACKS FROM SPREADING GROUNDS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2005 Figure 12(b)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT
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* NOTE: For Purpose of Showing Ground Water
               Flow Directions and Seepage Velocities, 
               Particles are Allowed to Flow Past Wells.

Spreading Ground Particle Track
Scenario 1

Spreading Ground Particle Track
(No Project Condition)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 1
                in 2000 and tracked forward to 2039.
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Figure 12(c)
PARTICLE TRACKS FROM SPREADING GROUNDS,

NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2010

29-MAR-05

* NOTE: For Purpose of Showing Ground Water
               Flow Directions and Seepage Velocities, 
               Particles are Allowed to Flow Past Wells.

Spreading Ground Particle Track
Scenario 1

Spreading Ground Particle Track
(No Project Condition)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 1
                in 2000 and tracked forward to 2039.
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SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2015
HYDROLOGIC YEAR = (1976)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

Figure 12(d)
PARTICLE TRACKS FROM SPREADING GROUNDS,

NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2015

29-MAR-05

For Scenario 1, particle stays in Model Layer 1
which has higher seepage velocities than Model Layer 2.

* NOTE: For Purpose of Showing Ground Water
               Flow Directions and Seepage Velocities, 
               Particles are Allowed to Flow Past Wells.

Spreading Ground Particle Track
Scenario 1

Spreading Ground Particle Track
(No Project Condition)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 1
                in 2000 and tracked forward to 2039.

For No Project Condition,
particle migrates into
Model Layer 2 which

has lower seepage velocities
than Model Layer 1.



##

##

##

##

##

###
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

###

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

###

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
###

###

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

###

##

##

##

##

##

##
###

##

###

##

###

###

##

##

###

###

## ##

##

##

##

###

##

##

##

##

##

### ##

##

##

###

##

##

##

##

##

##

## ###

###

##

###

###

##

##

##

###

###

### ##

##

##

##

##

##

##

##

##

##

## ###

##

##

##

###

##

###

##

###

##

##
##
#

##

###

##

###

###

##

##

##

###

###
#
#

##

##

###

###

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

###

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

###
##

##

##

##

##

###

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

###

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

###

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

###

##

##
##

##

##

##

##

##

##

##

##

##

### ##

##

##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

###

##

###

### ###

##

##

###

##

##

##

##

###

##

## ##

##

##

##

##

##

##

##

##

##

##
##

###

##

##

###

##

##

###

##

##

##
##

##

##

###

###

##

##

##

###

####

####
##

##

##

##

##

###

##

###

###

##

##

##

##

###

###

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

###

##

##

##

###

###

###

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

###

##

###

###

##

##

##

###

#

###

##

##

##

##

##

##

##

##

##

##

####

##

###

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

###

##

##

##

##

## ##

##

##

##

##

##

##

###

## ##

###

##

##

##

##

##

##

## ##

##

##

##

##

###

##

##

## ##

##

##

##

##

##

##

##

### ##

##

###

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

###

##

###

###

## ##

##

##

###

##

##

##

##

## ##

###

##

##

##

##

##

###

## ##

##

##

##

##

##

##

##

### ###

##

###

###

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

##

##

##

##

## ##

##

##

##

###

##

##

##

## ##

##

##

##

##

##

##

##

## ##

###

##

###

###

####

##

##

### ###

##

###

##

##

##

###

###

## ##

##

##

###

###

##

##

##

## ##

##

###

##

##

##

##

##

###
##

##

##

##

##

##

##

##

##
##

##

##

###

##

##

##

##

##
##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##
##

##

###

##

##

##

##

##

##
##

###

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##

###
##

###

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

###

##

###

##

##

##

##

##

###

##

##

##

##

###

###

##

##

##

##

##

###

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

###

###

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

####

##

##

##

##

##

##

##

###

##

##

##

##

##

##

###

##

##

##

###

##

###

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

###

##

##

##

###

##

##

##

##

##

##

##

###

##

##

##

###

##

##

##

##

##

##

###

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

###

###

###

##

###

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

###

##

##

##

##

##

##

###

##

##

##

##

##

###

##

##

##

###

##

###

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

####

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

###

##

###

###

##

##

#
#

##

##

##

##

##

###

##

###

##

##

##

##

##

###

##
#

###

##

##

###

##

###

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

###

##

###

####

###

##

##

##

##

##

##

#
#

###

##

##

##

##

##

###

#
##

##

###

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

###

##

##

##

##

###

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

###

##

##

####

##

##

##

###

###

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

###

##

##

###

##

##

##

##

##

###

##

##

##

##

###

###

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

###

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

###

##

##

##

##

##

###

##

##

##

##

##

###

##

##

##

#
#

##

###

##

##

##

##

###

##
#

##

##

##

#
#

###

##

##

##
#

##

##

###

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

###

##

##

##

##

##

##

##

##

##

###

##

###

##

###

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

####

##

##

###

##

###

##

###

##

###

##

###

##

##

###

##

##

##

###

##
##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

###

##

##

##

##

##

##

###

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

###

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

###

##

##

##

###

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

###

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##
##

##

##

###

##

##

##

##
##

##

##

##

##

##

##

##
##

##

##

##

##

##

##

##
##

##

###

##

##

###

##

###
##

##

##

##

##

##

###

##
##

##

##

##

##

##

##

SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2020
HYDROLOGIC YEAR = (1981)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

Figure 12(e)
PARTICLE TRACKS FROM SPREADING GROUNDS,

NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2020

29-MAR-05

For Scenario 1, particle stays in Model Layer 1
which has higher seepage velocities than Model Layer 2.

* NOTE: For Purpose of Showing Ground Water
               Flow Directions and Seepage Velocities, 
               Particles are Allowed to Flow Past Wells.

Spreading Ground Particle Track
Scenario 1

Spreading Ground Particle Track
(No Project Condition)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 1
                in 2000 and tracked forward to 2039.

For No Project Condition,
particle migrates into
Model Layer 2 which

has lower seepage velocities
than Model Layer 1.
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SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2025
HYDROLOGIC YEAR = (1986)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

Figure 12(f)
PARTICLE TRACKS FROM SPREADING GROUNDS,

NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2025

29-MAR-05

For Scenario 1, particle stays in Model Layer 1
which has higher seepage velocities than Model Layer 2.

* NOTE: For Purpose of Showing Ground Water
               Flow Directions and Seepage Velocities, 
               Particles are Allowed to Flow Past Wells.

Spreading Ground Particle Track
Scenario 1

Spreading Ground Particle Track
(No Project Condition)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 1
                in 2000 and tracked forward to 2039.

For No Project Condition,
particle migrates into
Model Layer 2 which

has lower seepage velocities
than Model Layer 1.
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SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2030
HYDROLOGIC YEAR = (1991)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

Figure 12(g)
PARTICLE TRACKS FROM SPREADING GROUNDS,

NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2030

29-MAR-05

For Scenario 1, particle stays in Model Layer 1
which has higher seepage velocities than Model Layer 2.

* NOTE: For Purpose of Showing Ground Water
               Flow Directions and Seepage Velocities, 
               Particles are Allowed to Flow Past Wells.

Spreading Ground Particle Track
Scenario 1

Spreading Ground Particle Track
(No Project Condition)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 1
                in 2000 and tracked forward to 2039.

For No Project Condition,
particle migrates into
Model Layer 2 which

has lower seepage velocities
than Model Layer 1.
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SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2035
HYDROLOGIC YEAR = (1996)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

PARTICLE TRACKS FROM SPREADING GROUNDS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2035 Figure 12(h)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

29-MAR-05

For Scenario 1, particle stays in Model Layer 1
which has higher seepage velocities than Model Layer 2.

* NOTE: For Purpose of Showing Ground Water
               Flow Directions and Seepage Velocities, 
               Particles are Allowed to Flow Past Wells.

Spreading Ground Particle Track
Scenario 1

Spreading Ground Particle Track
(No Project Condition)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 1
                in 2000 and tracked forward to 2039.

For No Project Condition,
particle migrates into
Model Layer 2 which

has lower seepage velocities
than Model Layer 1.
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SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2039
HYDROLOGIC YEAR = (2000)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

* NOTE: Particles released in Model Layer 1
                in 2000 and tracked forward to 2039.

* NOTE: Groundwater flows towards
                the pressure zone.

Spreading Ground Particle Track
(No Project Condition)

Spreading Ground Particle Track
Scenario 1

PARTICLE TRACKS FROM SPREADING GROUNDS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2039 Figure 12(i)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

29-MAR-05

* NOTE: For Purpose of Showing Ground Water
               Flow Directions and Seepage Velocities, 
               Particles are Allowed to Flow Past Wells.

For Scenario 1, particle stays in Model Layer 1
which has higher seepage velocities than Model Layer 2.

For No Project Condition,
particle migrates into
Model Layer 2 which

has lower seepage velocities
than Model Layer 1.



#S#S

#S#S

#S

#S#S

#S
#S

#S
#S

SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2000
HYDROLOGIC YEAR = (1961)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

2000 Plume Boundary (5 ug/L)

Starting Point Plume Front
Particle Track#S

PARTICLE TRACKS FROM PLUME FRONTS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2000 Figure 13(a)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

29-MAR-05

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 2
               in 2000 and tracked forward to 2039.
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SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2005
HYDROLOGIC YEAR = (1966)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

PARTICLE TRACKS FROM PLUME FRONTS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2005 Figure 13(b)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

29-MAR-05

Plume Front Particle Track
(No Project Condition)

Plume Front Particle Track
Scenario 1

EPA Extraction Wells%U

2000 Plume Boundary (5 ug/L)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 2
               in 2000 and tracked forward to 2039.
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############################################################################

SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2010
HYDROLOGIC YEAR = (1971)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

PARTICLE TRACKS FROM PLUME FRONTS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2010 Figure 13(c)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

29-MAR-05

Plume Front Particle Track
(No Project Condition)

Plume Front Particle Track
Scenario 1

EPA Extraction Wells%U

2000 Plume Boundary (5 ug/L)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 2
               in 2000 and tracked forward to 2039.



##

##

####

##

##

#

#

##

##

##

##

##

####

##

##

##

##

##

##

##

####

##

##

##

##

##

##

##

####

##

##

##

##

##

##

##

####

##

##

##

##

##

##

##

####

##

##

##

##

##

##

##

####

##

##

##

##

##

##

####

##

##

##

##

##

##

####

##

##

##

##

##

##

####

##

##

##

##

##

##

####

##

##

##

##

##

##

####

##

##

##

##

##

##

####

##

##

##

##

##

##

#####

##

##

##

##

##

##

####

##

##

##

##

##

##

####

##

##

##

##

##

###

#####

##

##

##

##

##

##

####

##

##

###

##

##
##

####

##

##

###

###
##

##
##

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
##

####

##

##

##

##
###

####

##

##

##

##
##

##

##

##

##

##
###

##

##

##

##

##
##

##

##

##

##

###
##

##

##

##

## ##

##

##

##

## ##

##

##

##

## ##

##

##

##

## ##

##

##

##

## ##

##

##

###

## ##

##

##

##

## ##

##

##

##

## ##

##

##

##

## ##

##

##

##

## ##

##

##

##

## ##

##

##

##

## ##

##

##

##

### ###

##

##

##

## ##

##

##

##

## ##

##

##

##

## ##

##

##

##

## ##

##

##

##

## ##

##

###

##

## ##

##

##

##

## ##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

###

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

##

############################################################################

SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2015
HYDROLOGIC YEAR = (1976)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

PARTICLE TRACKS FROM PLUME FRONTS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2015 Figure 13(d)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

29-MAR-05

Plume Front Particle Track
(No Project Condition)

Plume Front Particle Track
Scenario 1

EPA Extraction Wells%U

2000 Plume Boundary (5 ug/L)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 2
               in 2000 and tracked forward to 2039.
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SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2020
HYDROLOGIC YEAR = (1981)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

PARTICLE TRACKS FROM PLUME FRONTS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2020 Figure 13(e)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

29-MAR-05

Plume Front Particle Track
(No Project Condition)

Plume Front Particle Track
Scenario 1

EPA Extraction Wells%U

2000 Plume Boundary (5 ug/L)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 2
               in 2000 and tracked forward to 2039.
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SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2025
HYDROLOGIC YEAR = (1986)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

PARTICLE TRACKS FROM PLUME FRONTS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2025 Figure 13(f)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

29-MAR-05

Plume Front Particle Track
(No Project Condition)

Plume Front Particle Track
Scenario 1

EPA Extraction Wells%U

2000 Plume Boundary (5 ug/L)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 2
               in 2000 and tracked forward to 2039.
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SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2030
HYDROLOGIC YEAR = (1991)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

PARTICLE TRACKS FROM PLUME FRONTS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2030 Figure 13(g)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

29-MAR-05

Plume Front Particle Track
(No Project Condition)

Plume Front Particle Track
Scenario 1

EPA Extraction Wells%U

2000 Plume Boundary (5 ug/L)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 2
               in 2000 and tracked forward to 2039.
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SEVEN OAKS
RES

0 2 4 Miles

MODEL YEAR = 2035
HYDROLOGIC YEAR = (1996)

Pressure Zone 

Model Grid of the San Bernardino
Basin Area Groundwater Model

Streams or Rivers Within
Groundwater Basin Boundary

Freeway

Spreading Grounds or Basins

PARTICLE TRACKS FROM PLUME FRONTS,
NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2035 Figure 13(h)

GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

29-MAR-05

Plume Front Particle Track
(No Project Condition)

Plume Front Particle Track
Scenario 1

EPA Extraction Wells%U

2000 Plume Boundary (5 ug/L)

* NOTE: Groundwater flows towards
                the pressure zone.

* NOTE: Particles released in Model Layer 2
               in 2000 and tracked forward to 2039.
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Freeway
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GROUNDWATER MODELING OF THE RIVERSIDE-CORONA FEEDER PROJECT

Figure 13(i)
PARTICLE TRACKS FROM PLUME FRONTS,

NO PROJECT CONDITION VERSUS SCENARIO 1, MODEL YEAR 2039

* NOTE: Particles released in Model Layer 2
               in 2000 and tracked forward to 2039.

* NOTE: Groundwater flows towards
                the pressure zone.

2000 Plume Boundary (5 ug/L)

%U EPA Extraction Wells

Plume Front Particle Track
Scenario 1

Plume Front Particle Track
(No Project Condition)

29-MAR-05
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Figure 14Map Projection:
State Plane 1927 (California Zone V)
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29-MAR-05

For Scenario 1, particle stays in Model Layer 1
which has higher seepage velocities than Model Layer 2.

For No Project Condition,
particle migrates into
Model Layer 2 which

has lower seepage velocities
than Model Layer 1.
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Figure 17(a)

PCE concentration in Well 1N/4W-16E01 
would exceed MCL in 2006 and 2008 due 
to Project implementation compared to 
No Project Conditions. 
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PCE Concentration for Well 1N/4W-16E04
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Figure 17(b)

PCE concentration in Well 1N/4W-16E04 
would exceed MCL in 2006 and 2008 due 
to Project implementation compared to 
No Project Conditions. 
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Figure 17(c)

PCE concentration in Well 1N/4W-16E02 
would exceed MCL in 2006 due to 
Project implementation compared to No 
Project Conditions. 



Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project

 29-Mar-05 GEOSCIENCE Support Services, Inc.

PCE Concentration for Well 1N/4W-16E03
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Figure 17(d)

PCE concentration in Well 1N/4W-16E03 
would exceed MCL in 2006 due to 
Project implementation compared to No 
Project Conditions. 
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PCE Concentration for Well 1N/4W-27M02
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Figure 17(e)

PCE concentration in Well 1N/4W-27M02 
would exceed MCL in 2012 and 2013 due 
to Project implementation compared to No 
Project Conditions. 
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Figure 21

TCE concentration in Well 
1S/4W-24R01 would exceed 
MCL in 2007 due to Project 
implementation compared to 
No Project Conditions. 
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Figure 22(a)
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Figure 22(b)
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TDS Concentration for IW-03

250

300

350

400

450

500

2000 2005 2010 2015 2020 2025 2030 2035
Years

T
D

S 
C

on
ce

nt
ra

tio
n,

 m
g/

L

Current WQO Proposed WQO No Project Conditions Scenario 1

Figure 22(c)
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TDS Concentration for IW-04
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Figure 22(d)
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Figure 22(e)
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Nitrate (as NO3) Concentration for IW-25
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Nitrate (as NO3) Concentration for SG-1 Devil Canyon / Sweetwater Spreading Ground
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Nitrate (as NO3) Concentration for SG-2 Santa Ana River Spreading Ground
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Nitrate (as NO3) Concentration for SG-3 Waterman Spreading Ground
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Nitrate (as NO3) Concentration for SG-4 Badger Spreading Ground
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Nitrate (as NO3) Concentration for SG-5 Patton Spreading Ground
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Nitrate (as NO3) Concentration for SG-6 Mill Creek Spreading Ground
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Nitrate (as NO3) Concentration for SG-7 City Creek Spreading Ground 
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Nitrate (as NO3) Concentration for SG-8 East Twin Creek Spreading Ground
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Nitrate (as NO3) Concentration for SG-9 Lytle Creek Spreading Ground
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Perchlorate Concentration for Well 1S/4W-24K01
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Perchlorate concentration in Well 
1S/4W-24K01 would exceed 
public health goal in 2007 due to 
Project implementation compared 
to No Project Conditions. 



Western Municipal Water District
Groundwater Modeling of the Riverside-Corona Feeder Project

 29-Mar-05 GEOSCIENCE Support Services, Inc.

Perchlorate Concentration for Well 1S/4W-23K01
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Table 1

SAR 
SG

City 
Creek 

SG

Water-
man SG

East 
Twin 
Creek

Badger 
SG

Devil 
Canyon
/ Sweet-
water 

SG

Lytle 
Creek 

SG

Mill 
Creek 

SG
Total

2001 0 0 0 0 0 0 0 0 0 0
2002 0 0 0 0 0 0 0 0 0 0
2003 0 0 0 0 0 0 0 0 0 0
2004 0 0 0 0 0 0 0 0 0 0
2005 0 0 0 0 0 0 0 0 0 0
2006 5,000 198,101 0 20,000 15,000 10,000 2,000 10,000 2,000 6,000 65,000
2007 10,000 0 0 0 0 0 0 0 0 0
2008 15,000 131,672 0 0 0 0 0 0 0 0 0
2009 20,000 0 10,000 5,000 5,000 1,000 0 0 0 21,000
2010 20,000 0 10,000 10,000 10,000 1,000 0 0 0 31,000
2011 25,000  0 15,000 9,000 9,000 0 0 0 0 33,000
2012 20,000 7,279 0 12,000 7,000 6,000 1,000 0 0 0 26,000
2013 10,000 278,184 5,000 15,000 4,000 2,000 0 0 2,000 6,000 34,000
2014 10,000 215,782 5,000 15,000 2,000 4,000 0 2,000 2,000 6,000 36,000
2015 20,000  0 10,000 5,000 5,000 0 0 0 0 20,000
2016 40,000 yes 0 0 0 0 0 0 0 0 0
2017 15,000  0 0 0 0 0 0 0 0 0
2018 10,000 240,965 0 0 15,000 12,000 1,000 0 2,000 0 30,000
2019 10,000 421,712 0 0 18,000 15,000 1,000 0 2,000 0 36,000
2020 20,000  0 0 0 0 0 0 0 0 0
2021 10,000 458,935 0 0 12,000 10,000 0 0 2,000 0 24,000
2022 10,000 958,656 0 0 16,000 14,000 2,000 0 2,000 0 34,000
2023 25,000 52,812 0 0 6,000 5,000 0 0 2,000 0 13,000
2024 10,000 210,171 5,000 15,000 6,000 5,000 0 0 2,000 6,000 39,000
2025 10,000 389,845 5,000 17,000 8,000 9,000 1,000 0 2,000 6,000 48,000
2026 20,000 77,571 5,000 18,000 10,000 10,000 1,000 0 2,000 6,000 52,000
2027 30,000 0 10,000 15,000 5,000 1,000 0 0 0 31,000
2028 30,000 0 10,000 10,000 10,000 1,000 0 0 0 31,000
2029 40,000 yes 0 0 0 0 0 0 0 0 0
2030 40,000 yes 0 0 0 0 0 0 0 0 0
2031 40,000 yes 0 0 0 0 0 0 0 0 0
2032 15,000 0 0 10,000 10,000 1,000 0 2,000 0 23,000
2033 25,000 0 15,000 4,000 3,000 1,000 0 2,000 0 25,000
2034 15,000 0 8,000 4,000 3,000 1,000 0 2,000 0 18,000
2035 20,000 0 15,000 0 0 0 0 0 0 15,000
2036 30,000 0 15,000 0 0 0 0 2,000 0 17,000
2037 15,000 0 0 10,000 7,000 1,000 0 2,000 0 20,000
2038 20,000  0 15,000 0 0 0 0 0 0 15,000
2039 30,000 0 20,000 0 0 0 0 0 0 20,000

Total 685,000
SG = Spreading grounds

1

Summary of Annual Extraction and Annual Replenishment Schedule (Units in Acre-ft)

Year

Replenishment for Scenario 1

Denotes the amount of imported water available to MWD that cannot be used to meet MWD demand or put into MWD 

Water 
Budget 

Remaining 
Surplus 1

Total 
Annual 

Extraction

Interrupt 
Replenish-

ment 
Service

757,000Total = 
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Total =    
0

Total = 
5,000

Total = 
10,000

Total = 
15,000

Total = 
20,000

Total = 
25,000

Total = 
30,000

Total = 
35,000

Total = 
40,000

Priority 1 1 76 86 0 714 1,429 2,143 1,818 2,273 1,765 2,059 2,000
Priority 1 2 77 84 0 714 1,429 2,143 1,818 2,273 1,765 2,059 2,000
Priority 1 3 78 81 0 714 1,429 2,143 1,818 2,273 1,765 2,059 2,000
Priority 1 4 78 86 0 714 1,429 2,143 1,818 2,273 1,765 2,059 2,000
Priority 1 5 79 84 0 714 1,429 2,143 1,818 2,273 1,765 2,059 2,000
Priority 1 6 80 81 0 714 1,429 2,143 1,818 2,273 1,765 2,059 2,000
Priority 1 7 82 81 0 714 1,429 2,143 1,818 2,273 1,765 2,059 2,000
Priority 2 8 84 102 0 0 0 0 1,818 2,273 1,765 2,059 2,000
Priority 2 9 84 100 0 0 0 0 1,818 2,273 1,765 2,059 2,000
Priority 2 10 84 98 0 0 0 0 1,818 2,273 1,765 2,059 2,000
Priority 2 11 84 96 0 0 0 0 1,818 2,273 1,765 2,059 2,000
Priority 3 12 72 87 0 0 0 0 0 0 1,765 2,059 2,000
Priority 3 13 73 84 0 0 0 0 0 0 1,765 2,059 2,000
Priority 3 14 74 81 0 0 0 0 0 0 1,765 2,059 2,000
Priority 3 15 74 86 0 0 0 0 0 0 1,765 2,059 2,000
Priority 3 16 75 84 0 0 0 0 0 0 1,765 2,059 2,000
Priority 3 17 76 81 0 0 0 0 0 0 1,765 2,059 2,000
Priority 4 18 84 92 0 0 0 0 0 0 0 0 2,000
Priority 4 19 84 90 0 0 0 0 0 0 0 0 2,000
Priority 4 20 84 88 0 0 0 0 0 0 0 0 2,000

Assumptions for Extraction Distribution

Priority Well 
Number Model i Model j

Annual Extraction [acre-ft]

Table 2
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Table 3

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14]

Recharge 
from 

Gaged 
Streamflow 

Artificial 
Recharge 
at SAR 

Spreading 
Grounds

Artificial 
Recharge 
at Other 

Spreading 
Grounds

Recharge from 
Local Runoff 
Generated by 
Precipitation

Infiltration 
from Direct 

Precipitation

Return Flow 
from 

Groundwater 
Pumping

Recharge 
from 

Ungaged 
Mountain 

Front 
Runoff

Underflow 
Recharge

Total 
Inflow

Evapo-
transpiration

Groundwater 
Pumping

Underflow 
Discharge

Total 
Outflow

2001 85,964 3,922 4,477 3,611 1,137 34,131 10,291 3,780 147,312 2,929 213,577 3,687 220,193 -72,881 Note:
2002 46,333 412 4,751 5,948 1,137 36,833 5,348 3,726 104,488 2,314 226,198 3,350 231,861 -127,374 [1] Model-Calculated
2003 42,718 407 5,096 3,388 1,137 37,795 5,467 3,690 99,699 1,845 223,541 3,015 228,401 -128,702 [2] Model input data from Allocation Model
2004 114,427 1,754 6,537 7,446 1,137 36,908 12,653 3,654 184,516 1,947 219,247 2,801 223,994 -39,478 [3] Model input data from Allocation Model
2005 152,284 5,766 5,979 5,060 1,137 34,171 20,139 3,609 228,145 2,919 206,346 2,742 212,007 16,139 [4] Model input based on historical conditions
2006 198,295 9,406 4,644 5,876 1,137 36,892 18,871 3,563 278,683 6,407 219,373 2,650 228,430 50,253 [5] Model input based on historical conditions
2007 80,503 4,232 4,342 2,572 1,137 36,379 9,173 3,534 141,871 4,583 217,068 2,538 224,189 -82,318 [6] Model input data from Allocation Model
2008 403,245 31,262 1,800 10,958 1,137 36,263 66,749 3,482 554,895 9,532 217,493 2,699 229,725 325,171 [7] Model input based on historical conditions
2009 94,234 10,330 14,794 4,988 1,137 37,211 11,583 3,453 177,729 6,812 222,244 2,879 231,935 -54,206 [8] Model input based on historical conditions
2010 74,103 5,587 26,466 4,616 1,137 39,615 9,605 3,415 164,542 5,074 233,592 2,822 241,489 -76,947 [9] = sum of [1] through [8]
2011 63,788 2,192 30,269 2,349 1,137 40,269 7,170 3,364 150,539 4,484 236,459 2,712 243,655 -93,116 [10] Model-Calculated
2012 120,816 18,169 33,901 4,975 1,137 37,068 17,518 3,328 236,912 4,879 221,775 2,640 229,294 7,617 [11] Model input data from Allocation Model
2013 92,732 5,310 46,590 5,163 1,137 38,619 11,448 3,292 204,291 5,270 228,285 2,592 236,147 -31,857 [12] Model input based on historical conditions
2014 73,218 3,834 49,213 4,091 1,137 39,754 9,605 3,238 184,090 4,970 233,440 2,538 240,948 -56,858         and model-calculated water level in Heap Well
2015 76,009 3,771 32,090 5,167 1,137 40,542 9,480 3,211 171,406 4,029 237,104 2,473 243,606 -72,199 [13] = sum of [10] through [12]
2016 61,392 1,918 4,108 5,114 1,137 41,868 7,170 3,166 125,872 2,125 243,362 2,384 247,871 -121,999 [14] = [9]-[13]
2017 425,220 48,152 21,854 10,573 1,137 40,384 33,981 3,121 584,422 7,548 237,296 2,430 247,275 337,147
2018 208,058 34,614 14,131 5,643 1,137 37,851 31,634 3,078 336,145 10,002 226,252 2,577 238,831 97,314
2019 338,405 33,310 9,050 9,110 1,137 38,462 67,712 3,049 500,234 13,531 230,070 2,936 246,536 253,698
2020 89,740 6,426 22,921 3,947 1,137 40,082 10,291 2,995 177,539 8,118 237,805 3,230 249,154 -71,614
2021 136,442 9,963 24,376 7,859 1,137 39,587 18,943 2,959 241,265 6,322 235,723 3,341 245,385 -4,120
2022 333,415 11,516 7,079 11,788 1,137 38,985 50,284 2,923 457,126 13,164 231,722 3,857 248,744 208,383
2023 106,962 6,381 38,470 3,062 1,137 39,086 11,986 2,871 209,954 9,789 231,310 4,314 245,413 -35,458
2024 82,778 186 38,298 3,738 1,137 40,696 9,480 2,833 179,146 6,603 237,872 4,281 248,756 -69,610
2025 114,260 6,755 30,796 5,324 1,137 37,970 13,304 2,805 212,351 5,817 225,004 4,129 234,949 -22,598
2026 64,199 0 26,372 4,469 1,137 41,968 7,495 2,745 148,384 4,636 243,576 3,853 252,065 -103,681
2027 59,562 1,402 9,711 4,177 1,137 41,651 6,474 2,716 126,829 2,735 241,762 3,512 248,009 -121,180
2028 47,528 2,096 26,758 2,479 1,137 43,576 5,467 2,671 131,712 3,055 250,721 3,151 256,927 -125,215
2029 36,353 357 10,506 2,808 1,137 45,526 3,977 2,627 103,292 1,721 259,938 2,833 264,493 -161,201
2030 75,505 5,321 8,532 6,118 1,137 42,852 8,175 2,590 150,230 1,609 247,257 2,609 251,475 -101,245
2031 111,338 7,941 7,572 6,894 1,137 40,738 12,181 2,553 190,354 1,728 237,522 2,472 241,723 -51,369
2032 434,599 38,877 22,332 9,016 1,137 40,128 52,483 2,501 601,072 7,402 235,822 2,529 245,753 355,319
2033 86,408 5,493 29,262 4,755 1,137 40,400 11,042 2,467 180,963 5,660 237,214 2,638 245,512 -64,549
2034 308,150 17,369 25,194 7,419 1,137 40,110 38,408 2,417 440,204 10,064 236,378 2,783 249,225 190,979
2035 111,526 8,265 44,570 6,414 1,137 41,686 14,265 2,372 230,236 8,055 243,919 2,906 254,880 -24,645
2036 95,677 9,061 46,648 5,952 1,137 41,747 11,042 2,329 213,593 6,274 244,242 2,885 253,401 -39,808
2037 278,042 35,337 21,723 9,945 1,137 40,199 35,918 2,300 424,600 10,880 236,816 3,057 250,753 173,848
2038 63,821 3,736 50,185 2,332 1,137 42,436 4,315 2,239 170,201 7,603 247,332 3,182 258,117 -87,916
2039 53,125 4,150 43,963 4,318 1,137 42,992 3,836 2,212 155,732 4,620 251,375 3,092 259,087 -103,356

Average 139,517 10,384 21,932 5,627 1,137 39,575 17,820 2,997 238,989 5,822 233,488 3,003 242,313 -3,324

Groundwater Budgets for No Project Condition - 2001 to 2039 (Units in acre-ft)

INFLOW OUTFLOW

CHANGE IN 
GROUNDWATER 

STORAGE

Water 
Years
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Table 4

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14]

Recharge 
from 

Gaged 
Streamflow 

Artificial 
Recharge 
at SAR 

Spreading 
Grounds

Artificial 
Recharge 
at Other 

Spreading 
Grounds

Recharge from 
Local Runoff 
Generated by 
Precipitation

Infiltration 
from Direct 

Precipitation

Return Flow 
from 

Groundwater 
Pumping

Recharge 
from 

Ungaged 
Mountain 

Front 
Runoff

Underflow 
Recharge

Total 
Inflow

Evapo-
transpiration

Groundwater 
Pumping

Underflow 
Discharge

Total 
Outflow

2001 85,964 3,922 4,477 3,611 1,137 34,131 10,291 3,780 147,312 2,929 213,577 3,687 220,193 -72,881 Note:
2002 46,333 412 4,751 5,948 1,137 36,833 5,348 3,726 104,488 2,314 226,198 3,350 231,861 -127,374 [1] Model-Calculated
2003 42,718 407 5,096 3,388 1,137 37,795 5,467 3,690 99,699 1,845 223,541 3,015 228,401 -128,702 [2] Model input data from Allocation Model
2004 114,427 1,754 6,537 7,446 1,137 36,908 12,653 3,654 184,516 1,947 219,247 2,801 223,994 -39,478 [3] Model input data from Allocation Model
2005 152,284 5,766 5,979 5,060 1,137 34,171 20,139 3,609 228,145 2,919 206,346 2,742 212,007 16,139 [4] Model input based on historical conditions
2006 198,281 9,406 69,644 5,876 1,137 36,892 18,871 3,563 343,670 9,882 224,373 2,639 236,894 106,776 [5] Model input based on historical conditions
2007 80,501 4,232 4,342 2,572 1,137 36,379 9,173 3,534 141,869 4,708 227,068 2,523 234,299 -92,430 [6] Model input data from Allocation Model
2008 397,450 31,262 1,800 10,958 1,137 36,263 66,749 3,482 549,101 9,849 232,493 2,626 244,969 304,132 [7] Model input based on historical conditions
2009 94,227 10,330 35,794 4,988 1,137 37,211 11,583 3,453 198,722 8,094 242,244 2,746 253,083 -54,361 [8] Model input based on historical conditions
2010 74,092 5,587 57,466 4,616 1,137 39,615 9,605 3,415 195,531 6,689 253,592 2,683 262,964 -67,433 [9] = sum of [1] through [8]
2011 63,802 2,192 63,269 2,349 1,137 40,269 7,170 3,364 183,553 6,178 261,459 2,577 270,213 -86,660 [10] Model-Calculated
2012 120,805 18,169 59,901 4,975 1,137 37,068 17,518 3,328 262,900 6,241 241,775 2,534 250,550 12,351 [11] Model input data from Allocation Model
2013 92,741 10,310 75,590 5,163 1,137 38,619 11,448 3,292 238,300 7,207 238,285 2,527 248,018 -9,718         and projected Project Pumping
2014 73,211 8,834 80,213 4,091 1,137 39,754 9,605 3,238 220,083 7,213 243,440 2,506 253,160 -33,076 [12] Model input based on historical conditions
2015 76,006 3,771 52,090 5,167 1,137 40,542 9,480 3,211 191,404 5,518 257,104 2,448 265,069 -73,665         and model-calculated water level in Heap Well
2016 61,402 1,918 4,108 5,114 1,137 41,868 7,170 3,166 125,882 2,480 283,362 2,285 288,127 -162,246 [13] = sum of [10] through [12]
2017 419,068 48,152 21,854 10,573 1,137 40,384 33,981 3,121 578,269 7,968 252,296 2,331 262,596 315,673 [14] = [9]-[13]
2018 207,842 34,614 44,131 5,643 1,137 37,851 31,634 3,078 365,929 11,837 236,252 2,483 250,573 115,356
2019 333,148 33,310 45,050 9,110 1,137 38,462 67,712 3,049 530,977 15,691 240,070 2,879 258,639 272,338
2020 89,935 6,426 22,921 3,947 1,137 40,082 10,291 2,995 177,734 8,267 257,805 3,181 269,253 -91,519
2021 136,169 9,963 48,376 7,859 1,137 39,587 18,943 2,959 264,992 7,612 245,723 3,321 256,655 8,338
2022 330,897 11,516 41,079 11,788 1,137 38,985 50,284 2,923 488,608 14,986 241,722 3,999 260,707 227,901
2023 107,260 6,381 51,470 3,062 1,137 39,086 11,986 2,871 223,253 10,505 256,310 4,440 271,255 -48,002
2024 82,785 5,186 72,298 3,738 1,137 40,696 9,480 2,833 218,153 9,352 247,872 4,478 261,702 -43,549
2025 114,172 11,755 73,796 5,324 1,137 37,970 13,304 2,805 260,264 9,406 235,004 4,586 248,996 11,268
2026 64,252 5,000 73,372 4,469 1,137 41,968 7,495 2,745 200,437 8,134 263,576 4,390 276,100 -75,663
2027 59,514 1,402 40,711 4,177 1,137 41,651 6,474 2,716 157,781 4,875 271,762 3,713 280,350 -122,569
2028 47,507 2,096 57,758 2,479 1,137 43,576 5,467 2,671 162,691 4,913 280,721 3,238 288,871 -126,180
2029 36,344 357 10,506 2,808 1,137 45,526 3,977 2,627 103,283 1,845 299,938 2,781 304,565 -201,282
2030 75,712 5,321 8,532 6,118 1,137 42,852 8,175 2,590 150,437 1,685 287,257 2,477 291,419 -140,982
2031 111,093 7,941 7,572 6,894 1,137 40,738 12,181 2,553 190,109 1,795 277,522 2,307 281,624 -91,515
2032 430,278 38,877 45,332 9,016 1,137 40,128 52,483 2,501 619,751 8,841 250,822 2,374 262,037 357,714
2033 86,075 5,493 54,262 4,755 1,137 40,400 11,042 2,467 205,630 7,073 262,214 2,456 271,743 -66,113
2034 307,962 17,369 43,194 7,419 1,137 40,110 38,408 2,417 458,015 11,522 251,378 2,569 265,469 192,546
2035 111,209 8,265 59,570 6,414 1,137 41,686 14,265 2,372 244,919 9,402 263,919 2,671 275,992 -31,073
2036 95,742 9,061 63,648 5,952 1,137 41,747 11,042 2,329 230,657 7,546 274,242 2,553 284,341 -53,684
2037 280,106 35,337 41,723 9,945 1,137 40,199 35,918 2,300 446,664 12,421 251,816 2,706 266,943 179,721
2038 63,798 3,736 65,185 2,332 1,137 42,436 4,315 2,239 185,179 8,886 267,332 2,822 279,040 -93,862
2039 53,042 4,150 63,963 4,318 1,137 42,992 3,836 2,212 175,649 5,815 281,375 2,645 289,835 -114,186

Average 138,927 11,025 40,702 5,627 1,137 39,575 17,820 2,997 257,809 7,087 251,052 2,951 261,090 -3,281

Groundwater Budgets for Scenario 1 - 2001 to 2039 (Units in acre-ft)

INFLOW OUTFLOW

CHANGE IN 
GROUNDWATER 

STORAGE

Water 
Years
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Contaminant Project Scenario

No Project 
Contaminated 
Footprint Area 

(acres) a

Project 
Contaminated 
Footprint Area 

(acres)a

Decrease in 
Footprint Area as 

a Result of 
Project 

Implementation  
(acres)a

Number of 
Additional Wells 

with Contaminant 
Greater than the 

MCL as a Result of 
Project 

Implementationb

Number of 
Additional Wells 

with Contaminant 
Less than the MCL 

as a Result of 
Project 

Implementationb

Decrease in 
Number of Wells 

with Contaminant 
Greater than the 

MCL as a Result of 
Project 

Implementationb

PCE Scenario 1 1,941 1,925 16 5 c 7 2

TCE Scenario 1 1,749 1,308 441 1 37 36

Perchlorate Scenario 1 1,192 1,128 64 2 24 22

a. Acreage averaged over the 39-period.
b. May include wells contaminated in multiple years.
c. Four of these wells are the Newmark wells and are connected to PCE treatment facilities operated by City of San Bernardino

Average Contaminated Footprint Area (acres) and Corresponding Production Well Contamination for PCE, TCE and 
Perchlorate Plumes

Table 5
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Table 6

No Project 
Condition Scenario 1 No Project 

Condition Scenario 1

Bunker Hill I 358 353 11 11
Bunker Hill II 291 290 12 12

Bunker Hill Pressure 
Zone 285 292 11 10

Lytle 212 213 4 4

No Project 
Condition Scenario 1 No Project 

Condition Scenario 1

SBBA 293 295 11 11

Average Concentration at the End of Model Simulation (Year 2039)

Groundwater Basin
TDS, mg/L Nitrate (as NO3), mg/L

TDS, mg/L Nitrate (as NO3), mg/L
Groundwater Sub-Basins
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