
 

 
 

 Board of Directors 

Engineering and Operations Committee  

1/12/2016 Board Meeting 

8-1 
Subject 

Appropriate $4.25 million; and authorize design of four rehabilitation projects along the Colorado River Aqueduct 

(Approp. 15483) 

Executive Summary 

This action authorizes four projects at the Colorado River Aqueduct (CRA) pumping plants and along the 

aqueduct’s cut-and-cover conduits: (1) design of local drainage improvements to reduce the risk of flooding at the 

pumping plants; (2) preliminary design to replace the potable water systems for the CRA villages and pumping 

plants; (3) design of structural protection at 22 locations along the aqueduct; and (4) preliminary design to control 

erosion at eight locations along the aqueduct. 

Timing and Urgency 

Four CRA projects are recommended to move forward at this time.  Two projects address aging infrastructure at 

the pumping plants, while two address vulnerabilities along the cut-and-cover conduit portions of the aqueduct. 

Project No. 1 – Pumping Plant Drainage Improvements – This project provides storm drains and grading 

improvements at the CRA pumping plants to prevent runoff-related damage.  

Project No. 2 – Domestic Water System Replacement – This project replaces the potable water systems to 

continue providing reliable, high-quality drinking water at all five CRA pumping plants. 

Project No. 3 – Conduit Structural Protection – This project adds protection over the aqueduct’s cut-and-cover 

conduits at 22 locations where there is vulnerability to heavy vehicle and equipment loading.  

Project No. 4 – Conduit Erosion Control Improvements – This project performs grading and installs erosion 

control features for the cut-and-cover conduits at eight locations which are vulnerable to erosion during storm 

events. 

These projects have been reviewed with Metropolitan’s Capital Investment Plan (CIP) prioritization criteria and 

are included in the CRA Reliability Program.  Funds for this action are available within Metropolitan’s capital 

expenditure plan for fiscal year 2015/16. 

Details 

Background 

The CRA is a 242-mile-long conveyance system that transports water from the Colorado River to Lake Mathews 

in Riverside County.  The CRA consists of five pumping plants; 124 miles of tunnels, siphons, and reservoirs; 

63 miles of canals; and 55 miles of conduits.  The aqueduct was constructed in the late 1930s and was placed into 

service in 1941.  Four rehabilitation projects are recommended to move forward at this time in order to maintain 

reliability of the CRA delivery system.  Two projects address aging support facilities at the pumping plants, while 

the other two address vulnerabilities along sections of the aqueduct’s cut-and-cover conduits.  
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Project No. 1 – CRA Pumping Plant Drainage Improvements – Design Phase ($1,400,000) 

The five CRA pumping plants are located in remote areas of the California desert which are periodically subjected 

to flash floods that carry high volumes of water, silt, and debris.  Based on hydraulic considerations, each 

pumping plant was sited at the bottom of a hill.  During major storm events, the pumping plants’ pump houses 

and support facilities are susceptible to flooding and deposition of silt and debris.  In recent years, at several of the 

plants, debris flows have reached the 2,300V/480V switch rack that supplies power to the following systems: the 

fire water pumps; the potable water treatment system; the sump pumps that prevent flooding of the pump house; 

the cooling water pumps that service the main pumps; and the emergency lighting system.  Staff recommends 

proceeding with design to improve drainage to prevent runoff-related damage to critical facilities at the pumping 

plants. 

The planned work includes site grading and addition of perimeter drainage channels that will intercept offsite 

flows and prevent runoff from crossing into the developed areas.  Intercepted runoff will be routed through storm 

drains that will discharge into natural drainage courses downstream of the pumping plants.  The work also 

includes upsizing of storm drain culverts, regrading of hillside areas susceptible to erosion, and extension of 

patrol roads to access the new storm drain facilities for maintenance. 

Planned final design phase activities include preparation of drainage maps and hydrological analyses; preparation 

of environmental documentation; development of drawings and specifications; preparation of a construction cost 

estimate; and receipt of bids.  All final design phase activities will be performed by Metropolitan staff.   

This action appropriates $1.4 million and authorizes final design of drainage improvements at each of the CRA 

pumping plants.  Requested funds include: $215,000 for preliminary design including field investigations, utility 

potholing, preparation of topographic surveys, preliminary layouts, and development of final design criteria for 

each of the five pumping plants; $854,000 for final design; $160,000 for preparation of environmental 

documentation, receipt of bids, project management, and value engineering; and $171,000 for remaining budget.  

The final design cost as a percentage of the total estimated construction cost is approximately 11.7 percent.  

Engineering Services’ goal for design of projects with construction cost greater than $3 million is 9 to 12 percent.  

The estimated construction cost for this project is anticipated to range from $7 million to $8 million. Staff will 

return to the Board at a later date for award of a construction contract. 

The total estimated cost to complete the drainage improvements, including current funds requested and future 

construction costs, is anticipated to range from $8.4 million to $9.4 million. 

Project No. 2 – CRA Domestic Water System Replacement – Preliminary Design Phase ($1,200,000) 

The potable water treatment systems at the CRA pumping plants have been in operation for nearly 25 years, while 

the distribution systems are 75 years old.  Water from the aqueduct is purified to drinking water standards by the 

on-site treatment systems, and is then conveyed through the distribution systems to the villages, pump houses, 

guest buildings, and operations and maintenance facilities.  The drinking water systems include a total of over 

8.5 miles of distribution piping, while the individual treatment systems process up to 30,000 gallons per day.  The 

treatment systems and major components of the distribution system are deteriorating and need to be replaced.  

Recent inspections of the distribution systems have found blockages, leaks, taste and odor problems, and root 

intrusion.  The existing treatment systems are skid-mounted membrane filtration units that include a strainer, a 

pair of activated carbon vessels, and a domestic water storage tank.  The early generation membrane filtration 

units suffer from frequent membrane and pipe failures.  Staff recommends proceeding with preliminary design to 

replace the drinking water treatment and distribution systems at each of the CRA pumping plants. 

The planned work at each plant includes replacement of the water treatment and distribution systems inclusive of 

skid-mounted treatment systems, main line pipes, and building laterals.  New backflow prevention devices, 

valves, and meters will also be provided. 

Planned preliminary design phase activities include: investigation of available packaged water treatment systems; 

development of design criteria for those systems; hydraulic analyses of the distribution systems based on 

projected flows and code requirements; initiation of permitting; preparation of environmental documentation; 

potholing of utilities; and value engineering.  The new domestic water systems will be sized in accordance with 
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current Riverside and San Bernardino County standards.  Future use projections will be consistent with 

Metropolitan’s long-term operational and staffing plans for the CRA system.  All preliminary design phase 

activities will be performed by Metropolitan staff. 

This action appropriates $1.2 million and authorizes preliminary design to replace the CRA domestic water 

systems.  Requested funds include: $865,000 for field investigations, utility potholing, preparation of topographic 

surveys, development of process design criteria, equipment investigations, construction cost estimates, and 

preliminary layouts for each of the five pumping plants; $160,000 for permitting, environmental documentation, 

value engineering, and project management; and $175,000 for remaining budget.  Staff will return to the Board at 

a later date for authorization of final design.   

The total estimated cost to replace the domestic water systems, including current funds requested and future 

design and construction costs, is anticipated to range from $15 million to $17 million. 

Project No. 3 – CRA Conduit Structural Protection – Design Phase ($1,050,000) 

The CRA has 55 miles of cut-and-cover conduits where vehicles and storm water flows can cross over the 

aqueduct.  These conduits are unreinforced concrete horseshoe-shaped structures placed upon an invert slab.  At 

some locations, these conduits are subject to heavy vehicle loading.  If left unprotected, the conduits could be 

damaged, requiring an unplanned shutdown of the CRA to make repairs.  These locations include existing dirt 

roads that cross the aqueduct with insufficient soil cover over the conduit, and locations where heavy equipment 

must be placed over or near the conduit for access into tunnels or siphons.  This equipment typically includes a 

tunnel cleaning machine, blowers, and dewatering pumps.  Staff has identified 22 locations where protective slabs 

are needed over the conduits to prevent structural damage.  

The planned work includes installation of new protective structures such as reinforced concrete slabs that span 

over the unreinforced conduits at specific locations.  The slabs will protect the conduits by distributing the 

equipment loading to the surrounding soil. 

Planned design phase activities include conducting field surveys; detailed structural analyses; preparation of 

environmental documentation; development of drawings and specifications; development of a construction cost 

estimate; and receipt of bids.  All design phase activities will be performed by Metropolitan staff. 

This action appropriates $1.05 million and authorizes design of conduit structural protection along the CRA.  

Requested funds include $145,000 for preliminary design, which includes field surveys and mapping for 

22 locations; $565,000 for final design; $180,000 for preparation of environmental documentation, bidding, and 

project management; $60,000 for value engineering; and $100,000 for remaining budget.  The final design cost as 

a percentage of the total estimated construction cost is approximately 11.5 percent.  Engineering Services’ goal 

for design of projects with construction cost greater than $3 million is 9 to 12 percent.  The estimated construction 

cost for this project is anticipated to range from $5 million to $6 million.  Staff will return to the Board at a later 

date for award of a construction contract. 

The total estimated cost to complete the CRA conduit structural protection, including current funds requested and 

future construction costs, is anticipated to range from $6 million to $7 million. 

Project No. 4 – CRA Conduit Erosion Control Improvements – Preliminary Design Phase ($600,000) 

In most locations along the CRA, the overlying soil protects the cut-and-cover conduits from rock and debris 

flows.  However, at narrow ravine crossings, heavy storm events often erode the soil and expose the conduits.  

Once exposed, the unreinforced conduits are vulnerable to structural damage from the rock and debris flows, and 

to undermining of the conduit foundation.  Following several recent heavy storms, staff identified significant 

erosion over the cut-and-cover conduits at eight locations along the CRA.  The watersheds behind these locations 

range from 15 to 38 square miles in area, with 100-year peak flowrates of up to 10,000 cubic feet per second.  

Staff recommends proceeding with preliminary design for long-term improvements at these eroded areas to 

protect the CRA from potential damage due to heavy storms.  These improvements will be designed to minimize 

the need for future maintenance following storms, and to prevent potential inundation to facilities in the vicinity 

including bridges, local roads, and utility lines. 
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The planned work includes grading of the eroded areas and addition of erosion protection features such as gabion 

structures or concrete slabs to protect the conduit.  In addition, diversion berms or concrete swales will be 

constructed to divert storm flows over the protective slabs.   

Planned preliminary design phase activities include conducting field surveys and preparing drainage maps; 

conducting hydrologic analyses; performing sediment transport analyses and recommendation of alternative 

remediation options; preparation of environmental documentation, and development of final design criteria.  

Preliminary design of the erosion control improvements will be performed by Mead & Hunt, as discussed below. 

This action appropriates $600,000 and authorizes preliminary design of erosion control improvements for the 

CRA cut-and-cover conduits.  Requested funds include: $382,000 for the preliminary design activities described 

above; $81,000 for preparation of environmental documentation, permitting, project management, and technical 

review by Metropolitan staff; $60,000 for value engineering; and $77,000 for remaining budget.  Staff will return 

to the Board at a later date for authorization of final design. 

The total estimated cost to complete the erosion control improvements, including current funds requested and 

future design and construction costs, is anticipated to range from $5.8 million to $6.8 million. 

Engineering Design Services (Mead & Hunt) – No Action Required 

Preliminary design of the CRA conduit erosion control improvements will be performed by Mead & Hunt under 

an existing board-authorized agreement.  Mead and Hunt was selected for these services due to its experience and 

expertise in hydrological studies and streambed erosion control.  The planned scope includes storm runoff and 

sediment transport analyses, evaluation of erosion control options, development of final design criteria, and 

preparation of a summary report.  The estimated cost for these services is $360,000.  For this agreement, 

Metropolitan has established a Small Business Enterprise (SBE) participation level of 18 percent.  Mead & Hunt 

has agreed to meet this level of participation.  The planned subconsultants under this agreement are RMD 

Surveying, Unico Engineering, Dr. Martin Kistenmacher, and Riada Engineering. 

Summary  

This action appropriates $4.25 million and authorizes design of four CRA rehabilitation projects.  These projects 

are included within capital Appropriation No. 15483, the CRA Reliability Appropriation – FY 2012/13 Through 

FY 2017/18, which was initiated in fiscal year 2012/13.  With the present action, the total funding for 

Appropriation No. 15483 will increase from $4.46 million to $8.71 million. 

These projects have been evaluated and recommended by Metropolitan’s CIP Evaluation Team, and funds are 

available within fiscal year 2015/16 capital expenditure plan.  See Attachment 1 for the Financial Statement and 

Attachment 2 for the Location Map. 

Project Milestones 

September 2016 – Completion of preliminary design to replace the CRA domestic water systems and to control 

erosion at eight locations along the aqueduct 

November 2016 – Completion of final design for structural protection at 22 locations along the aqueduct 

June 2017 – Completion of final design of drainage improvements at the CRA pumping plants  

Policy 

Metropolitan Water District Administrative Code Section 5108: Appropriations 

California Environmental Quality Act (CEQA) 

CEQA determination for Option #1: 

The proposed action is categorically exempt under the provisions of CEQA and the State CEQA Guidelines.  The 

proposed projects involve the funding; final design; and minor alterations, reconstruction or replacement of 

existing public facilities along with the construction of minor appurtenant structures with no expansion of use and 
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no possibility of significantly impacting the physical environment.  In addition, the proposed projects involve 

minor modifications in the condition of land, water, and/or vegetation which do not involve removal of healthy, 

mature, scenic trees.  Accordingly, the proposed action qualifies under Class 1, Class 2, Class 3, and Class 4 

Categorical Exemptions (Sections 15301, 15302, 15303, and 15304 of the State CEQA Guidelines). 

The CEQA determination is: Determine that pursuant to CEQA, the proposed action qualifies under four 

Categorical Exemptions (Class 1, Section 15301; Class 2, Section 15302; Class 3, Section 15303; and Class 4, 

Section 15304 of the State CEQA Guidelines). 

CEQA determination for Option #2: 

None required 

Board Options 

Option #1 

Adopt the CEQA determination that the proposed action is categorically exempt, and 

a. Appropriate $4.25 million;  

b. Authorize design to improve drainage at each CRA pumping plant; 

c. Authorize preliminary design to replace the CRA domestic water systems; 

d. Authorize design of conduit structural protection at 22 locations along the aqueduct; and 

e. Authorize preliminary design to control erosion at eight locations along the aqueduct. 

Fiscal Impact: $4.25 million of capital funds under Approp. 15483  

Business Analysis: This option will enhance reliability of the CRA, reduce the risk of damage during storm 

events; and provide reliable, high-quality drinking water at the CRA pumping plants. 

Option #2 

Do not proceed with the four CRA projects at this time. 

Fiscal Impact: None 

Business Analysis: This option would forgo an opportunity to reduce the risk of damage from storm events to 

the CRA, and to maintain reliable drinking water service for the pumping plant villages. 

Staff Recommendation 

Option #1 

 

  

 12/16/2015 
Gordon Johnson 
Manager/Chief Engineer 
Engineering Services 
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Jeffrey Kightlinger 
General Manager 
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Financial Statement for CRA Reliability Appropriation – FY 2012/13 Through FY 2017/18 

A breakdown of Board Action No. 3 for Appropriation No. 15483 for four rehabilitation projects along the CRA
1
 

is as follows: 

 

Previous Total 

Appropriated 

Amount

(Nov. 2015)

Current Board 

Action No. 3

(Jan. 2016)

New Total 

Appropriated 

Amount

Labor

Studies & Investigations 75,000$                    1,160,000$             1,235,000$             

Final Design 451,000                    1,419,000               1,870,000               

Owner Costs (Program mgmt.,

    bidding, permitting) 198,000                    461,000                  659,000                  

Submittals Review & Record Drwgs. 20,000                      -                              20,000                    

Construction Inspection & Support 375,000                    -                              375,000                  

Metropolitan Force Construction 759,000                    86,000                    845,000                  

Materials & Supplies 104,000                    -                              104,000                  

Incidental Expenses -                                -                              -                              

Professional/Technical Services -                                -                              -                              

   Value engineering firm -                                240,000                  240,000                  

   Mead & Hunt -                                360,000                  360,000                  

Equipment Use 63,000                      -                              63,000                    

Contracts 1,866,000                 -                              1,866,000               

Remaining Budget 549,000                    524,000                  1,073,000               

Total 4,460,000$               4,250,000$             8,710,000$             

  

Funding Request   

Appropriation Name: CRA Reliability Appropriation – FY 2012/13 Through FY 2017/18 

Source of Funds: Revenue Bonds, Replacement and Refurbishment or General Funds 

Appropriation No.: 15483 Board Action No.: 3 

Requested Amount: $ 4,250,000 Budget Page No.: 282 

Total Appropriated 

Amount: 

$ 8,710,000 Total Appropriation 

Estimate: 

$ 49,100,00 

 
1
 This is the initial action to replace the potable water systems, improve drainage at the CRA pumping plants, install conduit 

structural protection, and improve erosion control along the CRA.  The total estimated cost to complete the pumping plant 

drainage improvements, including the current funds requested and future construction cost, is anticipated to range from 

$8.4 million to $9.4 million.  The total estimated cost to replace the domestic water systems, including the current funds 

requested and future construction cost, is anticipated to range from $15 million to $17 million.  The total estimated cost to 

complete structural protection for the cut-and-cover conduits, including the current funds requested and future construction 

cost, is anticipated to range from $6 million to $7 million.  The total estimated cost to complete the conduit erosion control 

improvements, including the current funds requested and future construction cost, is anticipated to range from $5.8 million to 

$6.8 million.
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 Location Map 
 

 

 

Lake Mathews Eagle Mtn. 

Pumping Plant 

Hinds Pumping 
Plant 

Iron Mtn. 
Pumping 

Plant 

Intake 
Pumping 

Plant 

Gene 

Pumping Plant 

Colorado River 

Aqueduct 


	8-1 Board Letter
	Attachment 1
	Attachment 2


