
 

 
 

 Board of Directors 

Engineering and Operations Committee  

1/12/2016 Board Meeting 

8-2 
Subject 

Appropriate $2.7 million; and authorize design of two pump reliability projects at the Colorado River Aqueduct 

pumping plants (Approp. 15481) 

Executive Summary 

This action authorizes two projects at the Colorado River Aqueduct (CRA) pumping plants: (1) design of 

discharge line isolation couplings which will enable individual pumps to be removed from service; and (2) design 

to replace overhead cranes within the pump house buildings.  This work represents the initial stage of a 

comprehensive, multiyear program to rehabilitate the main pumps and their ancillary systems at the five CRA 

pumping plants.  These two projects will enable individual pumps to be isolated, removed from service, 

dismantled, and inspected, while the remaining eight units continue operating.   

Timing and Urgency 

Each of Metropolitan’s five pumping plants has nine main pumps that were installed in four stages between 1941 

and 1959.  Metropolitan staff regularly performs maintenance on these 45 units.  In the mid-1980s, a major 

rehabilitation effort was undertaken to rehabilitate portions of the main pumps.  Since that time, the pumps have 

been in nearly continuous operation.  Recent inspections have identified that the pumps and their related 

equipment are showing signs of wear and deterioration.  As a result, the frequency of repairs is increasing.   

As the first step in a major rehabilitation effort for the main CRA pumps and their support systems, two projects 

are recommended to move forward at this time: (1) installation of discharge line couplings, which will allow 

individual pump units to be isolated quickly, while maintaining a full 8-pump flowrate through the CRA system; 

and (2) replacement of aging overhead bridge cranes and pump-bay cranes within the CRA pump houses, which 

will allow the safe disassembly, removal, and reassembly of pump components and valves.   

These projects have been reviewed with Metropolitan’s updated 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.  

It 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. 

Each of the five CRA pumping plants has nine main pumps that were installed between 1941 and 1959.  When 

the final pumps were commissioned, the hydraulic capacity of the CRA system reached 1,605 cubic feet per 

second (cfs).  In 1962, Metropolitan initiated a program to increase aqueduct capacity via the following actions: 

modifying the pumps at Gene, Iron Mountain, Eagle Mountain, and Julian Hinds pumping plants; constructing 

curbing at selected canal locations; and reducing biological fouling of concrete surfaces through regular 

scraping/cleaning.  The pump modifications included enlarging the impeller diameters and modifying the angle of 
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the discharge vanes.  A further increase in capacity occurred in 1977 when chlorination of select locations along 

the canal was initiated.  These improvements collectively increased the CRA’s conveyance capacity to its current 

value of approximately 1,750 cfs. 

Metropolitan staff performs regular maintenance on the mechanical and electrical components of each pump and 

its ancillary equipment.  In the mid-1980s, a major rehabilitation effort was initiated for the pumps.  As a result, 

the 45 main pumps have performed reliably over the following 30 years.  However, these pumps operate on a 

near-continuous basis to meet water demands, and are now showing signs of deterioration.  In order to maintain 

reliability and extend the service life of the pumps and their support systems, staff is initiating a comprehensive, 

multiyear program to rehabilitate this equipment.  The work will be staged to take advantage of planned CRA 

shutdowns and to minimize disruptions to water deliveries.  A key element of this strategy is to enable a single 

pump to be removed from service at one time at each pumping plant, which would allow a full 8-pump flowrate to 

be maintained throughout the CRA system as the work proceeds. 

The initial step in the comprehensive rehabilitation program involves two needed improvements at the pumping 

plants:  the ability to quickly isolate individual pumps and their discharge valves, and the replacement of 

deteriorated cranes within the pump houses to enable the pumps and valves to be disassembled and reassembled.  

This action authorizes staff to proceed with design-related activities for both improvements.  Staff will return to 

the Board in early 2016 to authorize a detailed condition assessment of one of the main CRA pumps and its 

ancillary systems, which will provide critical information that will form the basis for development of the long-term 

rehabilitation plan.   

The first of the two subject projects will install couplings in the discharge line downstream of each main pump 

discharge valve.  The discharge line couplings will allow individual pump units and discharge valves to be 

isolated significantly faster than at present, with minimal impact to overall pumping capacity.  The current 

practice for isolation of an individual pump unit requires three pumps to be removed from service while cutting 

and welding activities are performed to install a steel bulkhead in one pump’s discharge line.  The current process 

is difficult and time-consuming, and requires a lengthy flow reduction.  The installation of discharge line 

couplings would eliminate the cutting and welding process required to isolate a unit, and would reduce impacts to 

CRA conveyance capacity.  

The second project will replace the aging overhead bridge crane and portable pump-bay crane located in each 

pump house.  These components were installed during the original CRA construction.  The overhead bridge crane 

spans the motor room, running along tracks that are anchored to the building at a height of 45 feet above the 

ground floor.  Each bridge has two hooks, with ratings up to 45 tons and 15 tons.  These ratings vary at the 

different pump houses.  In addition to the overhead bridge cranes, one portable bridge crane is located at the 

below-grade pump bays.  The portable cranes have a hook rated up to 15 tons, and support maintenance and repair 

activities at lower levels of the pump house. 

These cranes have performed well over the last 70 years.  However, they are showing signs of deterioration and 

require frequent repair.  Replacement parts are no longer available.  For example, the cranes’ control systems have 

begun to fail, which makes it difficult to lift and move objects.  Staff recommends replacement of these cranes to 

support the assessment and refurbishment activities of the pump rehabilitation program. 

While the cranes were designed to function similarly at all five pumping plants, each installation is different, 

requiring a detailed analysis for each plant.  The cranes’ rated loads, track length, hook height, pick envelope, 

power supply, and location of floor hatches vary from plant to plant, resulting in different lifting requirements and 

load ratings.  The new crane design will seek to standardize the bridge crane systems across all five plants in order 

to minimize the capital cost, simplify maintenance, and improve interchangeability of parts.  

Project No. 1 – Discharge Line Isolation Couplings – Design Phase ($1,400,000) 

The planned work includes installation of a removable coupling in each of the discharge lines for a total of 

45 couplings, and the fabrication of two bulkheads per pumping plant. 

Planned design phase activities include field surveys design; preparation of drawings and specifications for the 

construction contract; development of a construction cost estimate; value engineering; preparation of 
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environmental documentation; and receipt of competitive bids.  All design phase activities will be performed by 

Metropolitan staff. 

This action appropriates $1.4 million and authorizes design of discharge line couplings for each of the CRA 

pumping plants.  Requested funds include: $135,000 for 3D field surveying of the delivery lines; $800,000 for 

detailed design; $189,000 for value engineering, bidding, and project management; and $276,000 for remaining 

budget.  The final design cost as a percentage of the estimated construction cost is approximately 7.3 percent.  

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

The estimated cost of construction for this project is anticipated to range from $11 million to $13 million.  Staff 

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

The total estimated cost to complete the installation of discharge line isolation couplings, including the amount 

appropriated to date, current funds requested, and future constructions cost, is anticipated to range from 

$13.4 million to $15.4 million. 

Project No. 2 – Overhead Crane Replacement – Design Phase ($1,300,000)  

The planned work includes replacement of the overhead pump house crane system and the portable pump-bay 

crane system, including the bridges, trolleys, hoists, drive trains, and system controls.  

Detailed inspections will be conducted on each of the cranes’ track systems and structural supports to determine if 

they may be retained.  Substantial cost savings could be realized during installation if these existing components 

could be compatible with the new crane systems.  In addition, structural capacity of the pump house floors will be 

confirmed, as they were not designed to withstand loads from heavy equipment.  Other planned design phase 

activities include conducting field surveys; performing detailed engineering; preparation of environmental 

documentation; value engineering; preparation of drawings and specifications; and receipt of competitive bids.  

Design will be performed by Kennedy/Jenks Consultants, as discussed below.  All other activities will be 

performed by Metropolitan staff. 

This action appropriates $1.3 million and authorizes design to replace the overhead cranes at each CRA pumping 

plant.  Requested funds include $225,000 for field investigations; $650,000 for final design; $215,000 for 

preparation of environmental documentation, value engineering, bidding, and project management; and $210,000 

for remaining budget.  The final design cost as a percentage of the estimated construction cost is approximately 

8.7 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 $7.5 million to 

$8.5 million.  Staff will return to the Board at a later date for award of a construction contract. 

The total estimated cost to replace the overhead cranes, including the current funds requested and future 

construction cost, is anticipated to range from $9.1 million to $10.1 million. 

Agreement for Engineering Design Services (Kennedy/Jenks Consultants) – No Action Required 

Design to replace the overhead cranes will be performed by Kennedy/Jenks Consultants under an existing    

board-authorized professional services agreement.  Planned activities include field investigations; development of 

final design criteria; preparation of drawings and specifications; development of a construction cost estimate; and 

technical assistance during the bidding period.  Kennedy/Jenks was selected for this work based on its experience 

in the field of hoists, cranes, and large rotating equipment.  The estimated cost for these services is $825,000.   

For this agreement, Metropolitan has established a Small Business Enterprise (SBE) participation level of 

18 percent.  Kennedy/Jenks has agreed to provide this level of participation.  The subconsultants included under 

this agreement are The Terrazas Group, LLC; TJC & Associates, Inc.; Todd Engineers; Vector Delta Design 

Group, Inc.; John Robinson Consulting, Inc.; NUVIS; ProjectLine Technical Services, Inc.; Richard Brady & 

Associates; Staheli Trenchless Consultants, Inc.; Kazarians & Associates, Inc.; Mark Thomas & Company, Inc.; 

MWA Architects, Inc.; NTWOS, LP; Flow Science Inc.; GeoPentech, Inc.; Hilts Consulting Group; AG Baggett 

and PJ Weber, Inc.; CPM Construction, Inc.; Degenkolb Engineers; and Facilities Engineering.   
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Summary  

This action appropriates $2.7 million and authorizes design of two pump reliability projects at the CRA pumping 

plants.  These projects are included within capital Appropriation No. 15481, the CRA Main Pump Reliability 

Appropriation, which was initiated in 2012.  With this action, the total funding for this appropriation will increase 

from $950,000 to $3.65 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 

August 2016 – Completion of design to install discharge line isolation couplings 

December 2016 – Completion of design to replace the overhead cranes within the CRA pump house buildings 

Policy 

Metropolitan Water District Administrative Code Section 5108: Appropriation 

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 project involves the funding of a study and minor modifications to and replacement of existing public 

facilities with negligible or no expansion of use and no possibility of significantly impacting the physical 

environment.  In addition, the proposed project will consist of basic data collection and resource evaluation 

activities which do not result in a serious or major disturbance to an environmental resource.  This may be strictly 

for information gathering purposes, or as part of a study leading to an action which a public agency has not yet 

approved, adopted, or funded.  Accordingly, the proposed action qualifies for Class 1, Class 2, and Class 6 

Categorical Exemptions (Sections 15301, 15302, and 15306 of the State CEQA Guidelines). 

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

Categorical Exemptions (Class 1, Section 15301; Class 2, Section 15302; and Class 6, Section 15306 of the State 

CEQA Guidelines). 

CEQA determination for Option #2: 

None required 

Board Options 

Option #1 

Adopt the CEQA determination that the proposed actions are categorically exempt, and 

a. Appropriate $2.7 million;  

b. Authorize final design of discharge line isolation couplings at the Colorado River Aqueduct pumping 

plants; and  

c. Authorize design to replace overhead cranes at each of the plants. 

Fiscal Impact: $2.7 million of capital funds under Approp. No. 15481 

Business Analysis: This option will enable the rehabilitation program for the main CRA pumps to move 

forward. 

Option #2 

Do not proceed with the two pump reliability projects at this time. 

Fiscal Impact: None 

Business Analysis: This option would defer the refurbishment of the main pumps and their related systems, 

which would forego an opportunity to reduce the risk of unplanned outages of the CRA.  
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Staff Recommendation 

Option #1 

 

 

 12/14/2015 
Gordon Johnson 
Manager/Chief Engineer                            
Engineering Services 
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Jeffrey Kightlinger 
General Manager 

Date 

 

Attachment 1 – Financial Statement 

Attachment 2 – Location Map 

 

 

 

Ref# es12640488 



1/12/2016 Board Meeting 8-2 Attachment 1, Page 1 of 1 

Financial Statement for CRA Main Pump Reliability Appropriation 

A breakdown of Board Action No. 2 for Appropriation No. 15481 for two pump reliability projects at the 

Colorado River Aqueduct pumping plants
1
 is as follows: 

 

Previous Total 

Appropriated 

Amount

(Oct. 2012)

Current Board 

Action No. 2

(Jan. 2016)

New Total 

Appropriated 

Amount

Labor

Studies & Investigations 246,000$                  204,000$                450,000$                

Final Design -                                800,000                  800,000                  

Owner Costs (Program mgmt.,

    permitting) 93,000                      292,671                  385,671                  

Submittals Review & Record Drwgs. 42,000                      -                              42,000                    

Construction Inspection & Support -                                -                              -                              

Metropolitan Force Construction 274,000                    -                              274,000                  

Materials & Supplies 75,000                      -                              75,000                    

Incidental Expenses -                                1,329                      1,329                      

Professional/Technical Services -                                -                              -                              

Kennedy/Jenks Consultants -                                825,000                  825,000                  

Value engineering firm -                                91,000                    91,000                    

Equipment Use 65,000                      -                              65,000                    

Contracts -                                -                              -                              

Remaining Budget 155,000                    486,000                  641,000                  

Total 950,000$                  2,700,000               3,650,000$             

 

Funding Request   

Appropriation Name: CRA Main Pump Reliability  

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

Appropriation No.: 15481 Board Action No.: 2 

Requested Amount: $ 2,700,000 Budget Page No.: 284 

Total Appropriated 

Amount: 

$ 3,650,000 Total Appropriation 

Estimate: 

$ 91,000,000 

 
1 
The total amount expended to date on the discharge line isolation gates is approximately $910,000.  The total estimated cost 

to complete this project, including the amount expended to date and the current funds requested, is anticipated to range from 

$13.4 million to $15.4 million.  This is the initial action to replace the overhead cranes.  The total estimated cost to complete 

this project is anticipated to range from $9.1 million to $10.1 million.   
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 Location Map 
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