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Subject 
Authorize an agreement with HDR Engineering, Inc., in an amount not to exceed $1,700,000 for engineering 
design services to replace the Colorado River Aqueduct’s transformers, and an agreement with Geosyntec 
Consultants, Inc., in an amount not to exceed $360,000 for environmental site assessments; the General Manager 
has determined that this proposed action is exempt or otherwise not subject to CEQA 

Executive Summary 
At the five Colorado River Aqueduct (CRA) pumping plants, the 69 kV and 230 kV transformers step down 
power to the lower voltages that are used to run the pumps and other equipment.  The existing 35 transformers 
have exceeded their design life span, are now showing signs of deterioration, and require replacement to ensure 
that reliable CRA water deliveries are maintained.  This action authorizes an agreement for engineering design 
services to replace the 69 kV and 230 kV power transformers and a second agreement to support the preparation 
of environmental site assessments related to the project.   

Details 
Background 

Much of the electrical power that operates the five CRA pumping plants is transmitted from Hoover and Parker 
Dams via 237 miles of 230 kV overhead power lines.  Higher voltages are used on Metropolitan’s overhead 
power lines to increase transmission efficiency.  The voltage is then decreased at the CRA pumping plants to 
match the lower voltages of plant equipment.  Each plant uses seven single-phase voltage power transformers to 
step down the voltage from 230 kV and 69 kV to 6.9 kV, which is the operating voltage for the CRA pump 
motors.  Four pumping plants have 230kV transformers, while the Intake Pumping Plant has 69 kV transformers.  
These transformers were installed in two stages.  At each plant, four were installed in 1939 with the initial 
construction of the aqueduct and three in 1959 with the aqueduct’s expansion.    

At each plant’s transformer yard, seven transformers are arranged in two banks of three transformers each and one 
common spare unit.  Each transformer bank powers up to five pump units, or 63 percent of the aqueduct’s 
capacity.  Adjacent to the transformer yards at each pumping plant, there is an overhead-type transformer crane 
and trolley, which are used to remove and install transformers.  The crane and trolley were installed during the 
initial construction of the aqueduct.  

A typical power transformer service life duration is expected to be in the range of 40 to 50 years.  However, the 
CRA’s transformers are well maintained and are located in an ideal dry climate that has allowed up to 80 years of 
continuous operation.  In the mid-1980s, a major effort was undertaken to rehabilitate and refurbish the original 
transformers installed in 1939.  Since that time, Metropolitan staff have performed regular maintenance on all 
35 transformer units and five cranes.  The CRA’s transformers have exceeded typical life expectancies by 
decades. 

While most transformers and all the crane systems continue to operate reliably, recent inspections have identified 
signs of deterioration.  In 2019, elevated levels of hydrogen gas and deteriorated internal insulation components 
were discovered in the transformer oil.  Additionally, frayed wiring and deteriorated insulation were found in the 
transformer crane’s electrical systems.  A review of this information, along with operational data and performance 
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of non-destructive microscopic analyses of select transformers’ insulating fluids, indicate that the transformers are 
approaching the end of service life and need to be replaced.  

Metropolitan staff has completed the study phase for this project and recommends that the project advance into 
the preliminary design phase.  This action authorizes a new agreement for engineering services to conduct 
preliminary design for replacement of the CRA’s 35 high-voltage power transformers and rehabilitation of the 
crane systems.  The primary deliverables will include preliminary design reports, construction sequencing plans, 
and specifications for replacement of the transformers and necessary upgrades to ancillary equipment and support 
systems.  These ancillary and support equipment/systems may include transformer instrumentation, cooling 
systems, secondary containment, equipment support footings, and fire walls.  In conjunction with the engineering 
activities, efforts will commence to assess each transformer site for potential contaminants that would require 
remediation as part of the transformer replacement project.  This action authorizes a new agreement to perform 
these assessments.  

In accordance with the April 2020 action on the biennial budget for Fiscal Years 2020/21 and 2021/22, the 
General Manager will authorize staff to proceed with the actions described herein, pending board authorization of 
the design services agreement described below.  Based on the current Capital Investment Plan (CIP) expenditure 
forecast, funds for the work to be performed pursuant to this action during the current biennium are available 
within the Capital Investment Plan Appropriation for Fiscal Years 2020/21 and 2021/22 
(Appropriation No. 15517).  This project has been reviewed in accordance with Metropolitan’s CIP prioritization 
criteria and was approved by Metropolitan’s CIP Evaluation Team to be included in the Colorado River Aqueduct 
Reliability Program.  

CRA 69 kV and 230 kV Transformers Replacement – Preliminary Design  

The preliminary design effort will focus on the replacement of the CRA power transformers, rehabilitation of 
transformer cranes, upgrade of transformer monitoring and protection equipment, and construction of secondary 
containment structures.  The effort will also assess the need for remediation of contaminated soils as described 
below, evaluate the need to strengthen transformer footings, evaluate the need for firewalls between transformer 
units, and develop detailed construction sequencing plans to reduce impacts to CRA water deliveries during 
construction.  Preliminary design will be conducted by a combined effort of both Metropolitan staff and a 
consultant.  The consultant work includes preparation of preliminary design reports and transformer procurement 
specifications.  The current implementation approach for the project includes Metropolitan’s procurement of the 
transformers in advance of the main construction project.  The transformers will then be provided to the 
construction contractor for installation.  This procurement/installation approach will ensure the quality of the 
transformers and will expedite the overall project schedule since the transformers are long lead time procurement 
items. 

Due to the age of the CRA facilities, and consistent with the approach that is being taken on other CRA 
rehabilitation projects, staff will prepare a complete set of new record drawings for the transformers and their 
associated systems for this project.  To accomplish this work, staff will compile and review original construction 
record drawings, manufacturer shop drawings, past repair records, operation and maintenance records, current 
monitoring and control data, and operating parameters for all transformer components.  Following detailed field 
investigations, new record drawings will be created to reflect field changes performed over the last 80 years.  The 
new record drawings will be used extensively in the final design work for this project.  Staff will also obtain 
regulatory permits that are required for the transformer upgrades. 

A total of $5.3 million is required for this work.  Allocated funds include $1.7 million for preliminary design and 
preparation of procurement specifications by HDR Engineering, Inc. (HDR), described below; and $50,000 for 
value engineering.  Value engineering will be performed by a specialty firm under a contract planned to be 
executed under the General Manager’s Administrative Code authority to award contracts of $250,000 or less.  
Allocated funds for Metropolitan staff activities include $1,275,000 for documentation of current conditions; 
$797,000 for technical oversight and bidding support; $80,000 for surveying; $101,000 for transformer vendor 
pre-qualifications and bid solicitations; $621,000 for shutdown planning, permitting, and project management. 
Allocated funds also include $676,000 for remaining budget.   

The total cost of the project to replace the CRA 69 kV and 230 kV power transformers and rehabilitate the 
support systems will be evaluated during preliminary design and is currently estimated to range from $55 million 
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to $60 million.  Attachment 1 provides the allocation of the required funds.  Staff will return to the Board to 
award transformer procurement contract(s). 

Environmental Site Assessments (No Capital Funds Required) 

From 1929 until 1979, polychlorinated biphenyl compounds (PCBs) were commonly used in the electrical 
industry to insulate transformers and for hundreds of other industrial and commercial applications due to its 
non-flammability, high boiling point, and electrical insulating properties.  All five of the CRA pumping plants’ 
main transformers formerly used PCB-containing mineral oil for insulation and cooling.  Following the 
Environmental Protection Agency’s (EPA) ban on the use of PCBs in 1979, Metropolitan discontinued its use and 
replaced all PCB-containing oil with non-PCB oil.  Metropolitan also removed oil storage tanks that supplied oil 
to the transformers and abandoned in-place the oil lines that supplied oil from the tanks to the transformers.  This 
project will examine each pump plant site for the presence of PCBs in the vicinity of the transformers.  This work 
will develop a plan for site sampling locations, identify methods of analysis, and outline the criteria for any 
potentially required remediation. 

In accordance with Governmental Accounting Standards Board provisions, the site assessment work will be 
conducted with operations and maintenance funds instead of a capital appropriation.  The cost of the 
environmental site assessment, which is estimated to be $360,000, is available within Metropolitan’s operations 
and maintenance budget for fiscal year 2021/22. 

Environmental site assessments of the transformer yards at the five pumping plants will include soil sampling, 
testing, and chemical analyses; development of a site characterization report; coordination with regulatory 
agencies; and preparation of environmental documentation.  The findings of these investigations will be 
eventually included in the overall construction contracts for the installation of the new transformers.  The 
investigations and site assessments are recommended to be performed by a specialty consultant, Geosyntec 
Consultants, as discussed below.  The anticipated cost of the assessment includes $60,000 for documentation 
review and preparation of a site assessment work plan; $300,000 for full site characterization.  Staff will return to 
the Board for award of a construction contract for site remediation, if necessary. 

Engineering Services (HDR Engineering, Inc.) – New Agreement    

HDR is recommended to provide engineering services for preliminary design of the CRA 69 kV and 
230 kV power transformers replacement.  HDR was selected through a competitive process via Request for 
Proposals No. 1252 based on the firm’s staff expertise, technical approach and methodology, and cost proposal 
for the replacement of the transformers. 

The planned activities for HDR in the preliminary design of the CRA transformers replacement include: 
(1) evaluation of existing systems; (2) electrical modeling, conduit alignment schematics, and specifying 
transformer monitoring equipment; (3) development of transformer procurement specifications; (4) preparation of 
preliminary designs for the installation of the transformers, secondary containment structures and security 
improvements, ancillary and support systems, bridge cranes and transformer carts; (5) development of design 
criteria, additional specifications and preliminary construction cost estimates; and (6) development of construction 
sequencing plans. 

This action authorizes an agreement with HDR for a not-to-exceed amount of $1,700,000 to provide engineering 
design services to replace the CRA 69 kV and 230 kV power transformers.  For this agreement, Metropolitan has 
established a Small Business Enterprise (SBE) participation level of 25 percent.  HDR has agreed to meet this 
level of participation.  The planned subconsultants for this work are PGA Engineers, Inc. and ProjectLine 
Technical Services. 

Specialized Environmental Services (Geosyntec Consultants, Inc.) – New Agreement    

Environmental site assessment services for the power transformer yards at the Hinds, Eagle Mountain, Iron 
Mountain, Gene, and Intake pumping plants are recommended to be provided by Geosyntec Consultants, Inc. 
(Geosyntec).  Geosyntec was prequalified through a competitive process via Request for Qualifications No. 1123 
and is recommended based on its experience with environmental site assessments of organic chlorine compounds, 
its innovative assessment techniques in the vicinity of working equipment, and its experience in remediation of 
sites where sediments have been impacted by contaminants.  Geosyntec will develop site sampling plans, collect 
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soils samples, conduct laboratory analyses, develop a full site assessment to determine the extent of contamination 
based on sampling results, and, if applicable, prepare the necessary remediation work plans for approval by the 
EPA.   

This action authorizes an agreement with Geosyntec for a not-to-exceed amount of $360,000 to provide 
environmental site assessment services for the CRA’s high-voltage transformer yards.  For this agreement, 
Metropolitan has established an SBE participation level of 25 percent.  Geosyntec has agreed to meet this level of 
participation.  The planned subconsultants for this work are BC2 Drilling and Eurofins Calscience LLC 
Laboratories. 

Alternatives Considered 

During the planning process for this project, staff considered replacing the existing single-phase transformers with 
new three-phase transformers.  This alternative had the potential to reduce the total number of transformer units 
from seven to three per plant, thereby reducing the cost of transformer procurement and maintenance.  However, 
this alternative would require a redesign and reconstruction of upstream and downstream electrical facilities at 
each pump plant, including the 230 kV and 69 kV switchyards and the 6.9 kV switch houses.  After a thorough 
evaluation, staff determined that maintaining the current single-phase transformer design would be the most cost-
effective and efficient path moving forward and would minimize outages and disruptions to CRA water deliveries 
during construction.   

The planning phase also considered the alternative of utilizing in-house Metropolitan staff to perform preliminary 
design for the replacement of the CRA transformers.  The CRA Reliability Program’s staffing strategy for 
utilizing consultants and in-house Metropolitan staff has been: (1) to assess current work assignments for in-house 
staff to determine the potential availability of staff to conduct this work; and (2) potentially utilize consultants for 
specialty rehabilitation projects, for their expertise in the development of technical specifications for modern 
equipment, design reviews, factory inspections, test witnessing, technical support with installation and 
commissioning issues. 

After assessing the current workload for in-house staff, and the relative priority of this project, staff recommends 
the use of both a specialized consultant and in-house staff to perform the design for replacement of the CRA’s 
69 kV and 230 kV power transformers.  This approach will allow for timely completion of not only this project, 
but also other budgeted capital projects within their current schedules and will ensure that the work is conducted 
in the most efficient manner possible. 

Summary 

This action authorizes two agreements: (1) with HDR Engineering, Inc. for a not-to-exceed amount of $1,700,000 
to provide engineering services to replace the CRA 69 kV and 230 kV power transformers; and (2) with 
Geosyntec Consultants, Inc. for a not-to-exceed amount of $360,000, to provide environmental site assessment 
services for the CRA’s high-voltage transformer yards.   

This project has been evaluated and recommended by Metropolitan’s CIP Evaluation Team, and funds are 
available within the fiscal year 2020/21 capital expenditure plan.  See Attachment 1 for the Allocation of Funds 
and Attachment 2 for the Location Map.   

Project Milestones 

September 2021 – Complete initial transformer procurement specifications 

December 2022 – Complete final design drawings and specifications 

Policy 
Metropolitan Water District Administrative Code Section 8121: General Authority of the General Manager to 
Enter Contracts 

Metropolitan Water District Administrative Code Section 11104: Delegation of Responsibilities 

By Minute Item 45688 dated March 9, 2004, the Board authorized a transformer bank reliability study at five 
Colorado River Aqueduct pumping plants. 
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By Minute Item 51963, dated April 14, 2020 the Board appropriated a total of $500 million for projects identified 
in the Capital Investment Plan for Fiscal Years 2020/21 and 2021/22. 

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 
overall activities involve the funding, design, and minor alterations, reconstruction or replacement of existing 
public facilities along with the construction of minor appurtenant structures with negligible or no expansion of use 
and no possibility of significantly impacting the physical environment.  In addition, this proposed action involves 
minor modifications in the condition of land and/or vegetation that do not involve removal of healthy, mature, 
scenic trees.  Accordingly, the proposed action qualifies under Class 1, Class 2, Class 3, Class 4, and Class 11 
Categorical Exemptions (Sections 15301, 15302, 15303, 15304, and 15311 of the State CEQA Guidelines). 

The CEQA determination is:  Determine that the proposed action is categorically exempt under five Categorical 
Exemptions (Class 1, Section 15301, Class 2, Section 15302, Class 3, Section 15303, Class 4, Section 15304, and 
Class 11, Section 15311 of the State CEQA Guidelines). 

CEQA determination for Option #2:  

None required 

Board Options 
Option #1 

a. Authorize an agreement with HDR Engineering, Inc. in an amount not to exceed $1,700,000 for 
engineering services to replace the CRA transformers. 

b. Authorize an agreement with Geosyntec Consultants, Inc. in an amount not to exceed $360,000 for 
environmental site assessments. 

Fiscal Impact:  $5.3 million in capital funds and $360,000 in O&M funds required for preliminary design.  
Approximately $1.7 million in capital funds and $360,000 in O&M funds will be incurred in the current 
biennium and have been previously authorized.  The remaining funds from this action and future procurement 
and construction costs will be accounted for and appropriated under the next biennial budget. 
Business Analysis:  This option will enhance the reliability of the CRA by replacing key elements of its 
electric power systems. 

Option #2 
Do not proceed with the project at this time, and staff will continue to monitor the operational status of the 
transformers. 
Fiscal Impact:  None 
Business Analysis:  This option would defer the replacement of the CRA’s main transformers, which would 
forego an opportunity to reduce the risk of unplanned outages of the CRA. 
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Staff Recommendation 
Option #1 
 
 

 3/20/2021 
John V. Bednarski 
Manager/Chief Engineer, 
Engineering Services 

Date 

 

 

 3/24/2021 
Jeffrey Kightlinger 
General Manager 

Date 

 

 

Attachment 1 – Allocation of Budgeted Funds 
Attachment 2 – Location Map  
Ref# es12674892 
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Allocation of Funds for CRA 69 kV and 230 kV Power Transformers Replacement 

Current Board 
Action 

(April 2021)
Labor

Studies & Investigations 877,000$            
Final Design -                          
Owner Costs (Program mgmt., 712,000              
   envir. monitoring)
Submittals Review & Record Drwgs. 1,275,000           
Construction Inspection & Support -                          
Metropolitan Force Construction -                          

Materials & Supplies -                          
Incidental Expenses 10,000                
Professional/Technical Services -                          
   HDR Engineering, Inc. 1,700,000           
   VE Consultant 50,000                
Right-of-Way -                          
Equipment Use -                          
Contracts -                          
Remaining Budget 676,000              

Total 5,300,000$         
  

The total amount expended to date for the CRA 69 kV and 230 kV Power Transformers Replacement is approximately 
$886,000.  The total estimated cost to complete this project, including the amount appropriated to date, funds allocated for 
the work described in this action, and future construction costs, is anticipated to range from $55 million to $60 million.  
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 Location Map 
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