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Section 3 Technical Proposal
I-14. Procurement Approach

Approach to Procurement and 
Delivery of Materials for the Project 
A key step in project planning is identifying 
elements of the project than can be packaged to 
expedite design, procurement, and construction 
activities. Timely procurement and delivery of the 
major process equipment is a key success factor to 
completing the project on time. Involving design 
and construction professionals and vendors, early 
in the procurement process enables the team to 
realize shared goals of designing and building a 
high-quality, cost-effective, and reliable facility. 

CDM Smith’s established procurement manage-
ment process begins during proposal develop-
ment. A select group of vendors have already been 
engaged during the preliminary design process 
prior to submitting our final proposal. Final selec-
tion of equipment vendors and subcontractors 
will be heavily weighted toward those willing to 
commit to meeting budget, schedule, quality, 
safety, local and WMDVBE participation require-
ments for the project. 

The procurement process breaks down into the 
following categories:

�� Prioritizing Procurement Packages

�� Preparing Bid Documents and Soliciting 
Quotations

�� Negotiating Final Scopes and Contract Terms

�� Reviewing Equipment Data (Submitals) and 
Releasing Equipment for Fabrication

�� Monitoring the Fabrication Process and 
Delivery Schedule 

�� Factory Inspection and Testing 

��  Equipment Delivery and Storage

�� Startup and Checkout of Equipment

Prioritizing Procurement Packages
One of the first steps in developing a procurement 
approach is prioritizing elements based on delivery 
times, construction sequencing, and warranty 
periods. Our project team has already identified 
critical items, such as the standby generator, media 
pressure filters, high-pressure feed pumps, reverse 
osmosis skids, and UV disinfection equipment. 
Contracts for these items, as well as for other long-
lead fabrication items, will be placed immediately 
after construction notice-to-proceed and will be 
tracked through the submittal process and start of 
fabrication through to delivery. 

Preparing Bid Documents and 
Soliciting Quotations
During the design phase of the project the 
procurement team will be developing bidding 
documents for all construction components of 
the project. As design documents are substantially 
complete bid documents will be finalized and 
issued to suppliers for quotation. This effort also 
involves finalizing procurement specifications, 
contract terms, and identifying potential suppliers 
for each element of the project. Before solicitations 
are sent out we will ensure that local and WMDVBE 
interests are well-represented and provided the 
opportunity to provide proposals. As previously 
mentioned, critical long lead items will be focused 
on first. 

Negotiating Final Scopes 
and Contract Terms
Our procurement team will evaluate all proposals 
for scope adherence, cost, schedule, quality, local 
business interests, and WMDVBE participation. 
The procurement staff will consult with the design 
team to confirm the supplier’s scope meets the 
requirements of the project and overall intent of 
the project design. The procurement team will also 
consult with the project controls team regarding 
schedule and anticipated delivery dates for each 
piece of equipment. After evaluating all proposals 
from a technical and a business perspective, we 
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will engage in final contract negotiations with the 
supplier who best meets the overall qualifications 
and requirements of the project. 

Reviewing Equipment Data and 
Releasing Equipment for Fabrication
After the contract is executed the shop drawing/
submittal process will commence. CDM Smith’s 
construction staff will work closely with the 
vendors and design team to coordinate and 
expedite the submittal process. CDM Smith will 
conduct pre-submittal meetings with many of 
the critical vendors. The goal is to always avoid 
iterative submittal and re-submittal steps; therefore 
the construction team will review all submittals 
for conformance prior to submitting them to the 
QA/QC manager and design team for review. 
Having already engaged the design team to review 
scopes prior to finalizing contracts helps facilitate 
quality submittals the first time. When needed, the 
construction team will facilitate a conference call 
or meeting between the submittal reviewer and 
the supplier to help answer questions and confirm 
intent or approach. We have found this approach 
to be very successful on past projects. When 
appropriate, submittals will be approved as noted 
with comments to expedite fabrication 
and delivery. 

Monitoring the Fabrication 
Process and Delivery Schedule 
On time delivery is facilitated by monitoring 
fabrication status on a weekly basis and inspecting 
equipment during the fabrication process. Supplier 
contracts will include explicit dates and time 
frames for submittals, fabrication, delivery, factory-
witnessed tests, O&M manuals and start-up sup-
port. Our construction staff will work closely with 
our suppliers to track delivery of all equipment 
for the project. Suppliers will be required to notify 
CDM Smith immediately if there is a change in the 
anticipated delivery schedule. This type of early 
notification will allow the project team to evaluate 
options and develop the best contingency plan to 
ensure the project stays on schedule. 

Factory Inspection and Testing 
Purchases of large or key equipment, such as large 
VFD pumps, often require additional inspection 
and/or factory testing to ensure that equipment 
meets specifications and will function as designed 
once it is delivered, installed, and placed into ser-
vice. In this case, CDM Smith may require witness 
testing at the factory where the equipment is built 
before it is delivered to the construction site. CDM 
Smith has offices globally and frequently utilizes 
local staff to perform equipment inspections and 
witnessed testing at the factory locations. This 
same staff can also be called on to perform site 
inspections of manufacturing facilities to verify  
the status of production is as reported.

Equipment Delivery and Storage
The CDM Smith team will consider project 
schedule, cost escalation and warranty timeframes 
when determining the required delivery date for 
each piece of equipment. Once procurement is 
completed and the equipment is delivered to the 
site, the proper storage of equipment in the field 
is critical to the life of the equipment and required 
to keep the Manufacturer’s warranty intact. As an 
example, large motors delivered to the site will be 
protected from weather and the space heaters will 
be energized to ensure condensation does not 
accumulate inside the motor housing. CDM Smith 
performs regular checks of stored equipment and 
audits the stored equipment and equipment to 
make sure it is protected from damage that may 
result from exposure to weather. With some very 
critical pieces of equipment the vendors may be 
required to visit the site to assure that the equip-
ment is handled and stored properly if it is not to 
be installed immediately.

Startup and Checkout of Equipment
Coordination with the manufacturer does not end 
with equipment delivery. The construction team 
will continue the process to make sure that O&M 
manuals are delivered and training is scheduled 
as needed to meet project schedule. Immediately 
prior to startup, equipment manufacturers will be 
required to visit the site and startup their equip-
ment to verify that it is installed properly and is in  
a warrantable condition.
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Avoiding Schedule Constraints
Project success is a function of meeting design, construction and commissioning schedule milestones 
throughout the project implementation. The following tables identify potential schedule-constraining 
issues and resources and list some of our planned actions for the MPWSP Desalination Infrastructure 
Project that have been used successfully by the CDM Smith team on other projects.

Design

Issue Potential 
Schedule Constraint Preventative Action

Meeting CAW design 
standards/expectations

�� Re-design required resulting in delays 
in design completion

�� Extensive drawing revisions requested 
by CAW engineering and operations 
resulting in multiple iterations for 
review and subsequent schedule delays

1.	 CAD drafting standards will be established prior to the initiation 
of final design activities. A formal submittal of the sheet layouts 
and standards will be provided to CAW for review and approval.

2.	 A design kick-off meeting will be held between CAW project team 
and CDM Smith team design manager and discipline leads to 
discuss standards, policies, and protocols impacting assembling 
the construction documents.

Knowledge of Existing and 
Other Project Components

�� Inaccurate operational and design 
assumptions based on lack of system 
knowledge results in re-design efforts 
delaying design completion

�� Extensive design revisions due to lack 
of understanding of CAW operational 
preferences for controls and equipment 
results in multiple design iterations

�� Proper coordination with other project 
designs leads to redesign/ 
start-up issues

1.	 CDM Smith’s internal technical review of design documents to be 
conducted by senior WTP design engineers in the Walnut Creek 
office with extensive experience designing facilities in California 
including the Sand City Desalination Plant. 

2.	 Design workshops held with CAW stakeholders in engineering 
and operations during the evolution of the design to present/
discuss primary system components. These “User Group” 
workshops have been utilized successfully by CDM Smith for 
many public sector clients.

Long Lead Items �� Overall delays in the  
infrastructure schedule

1.	 Identify critical path equipment items needed at the  
start of construction.

2.	 Develop early procurement packages as an initial design activity. 
Submit the package to the suppliers shortly after NTP.

3.	 Establish shop drawings and submittal review schedule for 
vendors with critical milestone dates.

4.	 Work closely with the suppliers of the critical path items to 
facilitate submittal review.

EIR Requirements �� Construction drawings and 
specifications not reflecting mitigation 
requirements result in re-design

�� Mitigation measures overlooked in the 
design documentation could result in 
construction delays

1.	 All design team members to review the Mitigation, Monitoring, 
and Reporting Plan (MMRP) developed in the EIR.

2.	 Internal design review to be performed by Denise Duffy and EOA 
(environmental subconsultants) to confirm that all mitigation 
requirements have been appropriately integrated into the plans 
and specifications. 

3.	 Final drawings not produced until after final EIR issued
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Issue Potential 
Schedule Constraint Preventative Action

PG&E and Other Utilities �� Delays in power/gas/communication 
service and other utilties to the site will 
impact the schedule of start-up and 
completion of the project

1.	 Establish early contact with PG&E and other utility companies. 
Provide load calculations, power distribution single-line diagram 
and Site Plan. Provide construction schedule information 
including start date, date of service, and date of completion. 
Assist CAW to make sure that utilities have all needed information 
and fees to complete the work on time.

Knowledge of Submittal 
Requirements

�� Multiple iterations of submittal review, 
rejections, and re-submittal results in 
adverse construction schedule impacts.

�� Incomplete and/or confusing submittals 
could result in procurement of off-spec 
equipment and materials

1.	 Design team to work closely with construction team establishing 
submittal needs jointly.

2.	 Construction team to ensure quality of submittals prior to 
submitting to design team for review. 

3.	 Develop submittal log, post it in project document control 
website establish a point person and update regularly.

4.	 Assign person to work with vendors of major and/or complex 
equipment to facilitate all requirements are addressed in  
initial submittal.

5.	 Allow design engineer/reviewer to approve what is approvable. 
6.	 Clearly identify submittals that are on the critical path. Design 

team will commit to accelerated turnaround times.
Design Team Experienced in 
Design-Build

�� Inexperienced team in design-build 
projects could result in the “over design”

�� Lack of synergy within the design-
build team reduces both design and 
construction efficiencies

1.	 All key CDM Smith team members have extensive  
design-build experience.

2.	 Assemble the design-build team with engineers, constructors, 
programmers and operators not only experienced in the 
successful completion of design-build projects, but experienced 
working together on previous projects.

Architecture and 
Landscaping Approval

�� Delays in design completion
�� Unnecessary re-design activities 
hurting schedule

�� Delays in construction starting

1.	 Develop preliminary briefing package for CAW early in the  
design process.

2.	 EHDD (architect) and Joni Janecki & Associates (landscape 
architect) staffs have a successful record within Monterey County.

3.	 Prepare design drawings and 3D renderings which clearly 
represent architectural themes. 

Competing Projects �� Delays in design completion.
�� Delays in construction submittals

1.	 Commitment of senior management of the CDM Smith team 
establishing the CAW MPWSP Desalination Infrastructure Project 
as the highest priority project in the area.

2.	 Depth of engineering staff in CDM Smith’s Walnut Creek Design 
Center, routinely producing over 1,500 construction drawings 
annually provides deep bench strength for the MPWSP project. 
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Geotechnical

Issue Potential 
Schedule Constraint Preventative Action

Changed Conditions Compared 
to Current Assumptions

�� Redesign required, causing delay in 
design completion

1.	 Have Pacific Crest Engineering (geotechnical engineering) ready 
to mobilize immediately upon design NTP. 

2.	 Have Whitson Engineers perform site survey after 
 award of contract. 

Changed Conditions During 
Construction

�� Delay in foundation preparation, 
causing a delay in project start-up  
and completion

1.	 CDM Smith has developed foundation approach that is less likely 
to be impacted by variances in site soil conditions.

2.	 Pacific Crest Engineering’s geotechnical staff are within 30 
minutes of site and can mobilize rapidly in response to an 
unforeseen soil condition.

Procurement & Construction

Issue Potential 
Schedule Constraint Preventative Action

Weather �� Delays due to rain and wind 1.	 Build all weather construction access roads. 
2.	 Grade site to shed water. 
3.	 Attempt to schedule weather-sensitive earthwork during  

dry season.
Accident �� Potential for lost time

�� Responding to injuries
�� Addressing OSHA assessments

1.	 Implement jobsite safety orientation program for all  
personnel on site. 

2.	 Conduct weekly safety meetings. 
3.	 Conduct routine project safety audits with CDM Smith Regional 

Safety Manager.  
4.	 Develop a culture of safety
5.	 Activity Hazard Analysis for each detailed feature of work

Fire �� Delays due to damaged construction
�� Lost time associated with responding 
to fire

1.	 CDM Smith design utilizes very few combustible materials. 
Comprehensive fire safety plan and fire-extinguishing  
equipment on site.

2.	 Remove combustible packing material from work area and place 
in solid waste/recycling containers.

Shortage of Working Capital �� Project stop or delays due to lack of 
sufficient financial strength to  
capitalize project

1.	 CDM Smith is a $1.5 billion company with a large cash reserve 
and line of credit. 

2.	 CDM Smith routinely completes projects of this size and larger 
throughout the U.S. 

3.	 CDM Smith maintains a large untapped line of credit.
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Issue Potential 
Schedule Constraint Preventative Action

Insufficient Man Power �� Project delays resulting from  
worker shortages

1.	 To the extent possible we will hire locally-based subcontractors
2.	 CDM Smith is signatory with several of the local construction craft 

unions and we will pull from these resources as needed – early 
inquiries indicate sufficient staff amiable.

3.	 CDM Smith is well connected with the construction industry in 
the area, after recently completing the Sand City Desalination 
Plant DB and the Pebble Beach Advanced Water Treatment  
Plant DB.

4.	 Prevailing wages will help draw people.
Late Delivery/ Shortage of 
Equipment

�� “Cascading” impacts where critical 
equipment not on-site when needed

1.	 Build on CDM Smith’s extensive northern California and Monterey 
region design-build experience and contacts

2.	 CDM Smith will conduct presubmittal meetings with  
critical vendors.

3.	 Factory inspections/testing as required.
4.	 Critical vendor progress updates.
5.	 Procure from vendors with proven performance.

Late Delivery/ Shortage of 
Materials

�� Delays from not having enough 
materials or critical materials not on-
site when needed

1.	 As part of our sustainability efforts, materials will be sourced 
locally to the maximum extent possible 

2.	 Materials not available locally will be included in our CPM 
schedule to allow appropriate time for procurement and delivery 

3.	 Material deliveries will be actively monitored and tracked using 
the CPM schedule

EIR Impacts �� Lost time due to implementation of 
mitigation measures

1.	 Conduct an environmental mutual understanding meeting with 
project stakeholders prior to conducting any field work. 

2.	 Consult with environmental professionals to develop project 
procedures and protocols.   

3.	 Assist CAW with any needed delay recovery plan.

Start-Up & Testing 

Issue Potential 
Schedule Constraint Preventative Action

California Department  
of Public Health  
(CDPH) Approval

�� Delays in securing approval from CDPH 
can delay the testing and start-up 
schedule of the facility

Using existing relationship, work closely with CDPH staff responsible
for granting operating permit to:
1.	 Conduct permit coordination meeting with CDPH during 

preliminary design phase of project. 
2.	 Attempt to keep CDPH engaged in project during  

design development. 
3.	 Define key information required by CDPH.
4.	 Establish milestone dates for submittal of information to CDPH 

and review periods.
5.	 Get concurrence on facility design criteria including monitoring 

and reporting requirements.
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Subconsultant Performance
CDM Smith employs project schedule software 
that will automatically flag when any major 
activities, including those of subcontractor(s) 
fall behind. Even though there will be minimal 
subcontractor risk on this project, CDM Smith has 
tested countermeasures in place if a subcontractor 
is not performing. Weekly jobsite meetings will 
address schedule or performance issues with a 
subcontractor. Our Construction Manager will take 
the following action to address the schedule or 
performance issue:

�� Review the current progress against the sched-
ule with the subcontractor define the current 
position of the subcontractor with respect to 
the subcontractor’s manpower and equipment 
resources allocated to the job

�� Define the additional work required for the 
subcontractor to recover and meet the original

�� schedule or to address the  
performance problem

�� Define new schedule milestones for the 
subcontractor to meet to recover

�� Review and verify payments from subcontrac-
tor to labor or material suppliers as required

�� Assess impact of subcontractor’s missed 
schedule or performance problem on the 
overall project and adjust other elements to 
compensate, if necessary

�� Assign subcontract, or critical path parts of the 
subcontract to another contractor or self-
perform those parts if necessary

In the event that a subcontractor is unwilling or 
unable to correct their deficiencies, CDM Smith 
will either assume the work with self-perform 
responsibilities or hire another subcontractor to 
complete the work.

For information regarding subconsultant safety 
expectations and quality control requirements, 
please refer to the applicable areas earlier in the 3.0 
Technical Proposal, I. Plan for the Performance of 
the Design-Build Work.
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CDM Smith understands that in addition to the Desalination Infrastructure Project, CAW also has other 
significant projects that will be happening concurrently as part of its overall MPWSP. In order to complete 
the Desalination Infrastructure Project by December 31, 2016, several critical data points are needed 
from each of these projects for the design, construction, commissioning, and operation to proceed on 
schedule. We are prepared to work with CAW and the other consultants leading these projects as early in 
the process as is possible. Early coordination and establishing proper lines of communication for each of 
these projects will help facilitate CAW’s overall objectives for the MPWSP.

Design Coordination
During the 60 percent design stage of the Desalination Infrastructure project it’s anticipated there will be 
several small design workshop charrettes with CDM Smith, other project improvements designers, and 
CAW to communicate design criteria and concepts for each of the CAW improvement projects. Prior to 
completing the 90 percent design, we will need final information regarding pump sizing, pipeline sizing, 
surge design, instrumentation and controls, etc.

Construction Coordination
Coordination between CDM Smith and the other project teams will continue throughout the evolution 
of the project. We envision having the necessary meetings to coordinate construction activities with 
other concurrent project teams. We will request that all of the conveyance lines be constructed up to the 
Desalination Infrastructure Project boundary as early as possible to allow for completion of on-site yard 
piping, pressure testing, and site restoration. We understand, however, the inherent challenges in manag-
ing multiple projects and we intend to be flexible and schedule our work around the requirements of the 
other projects to the maximum extent possible. In the event the other projects are not able to complete 
their work at the project boundary prior to our yard piping crews demobilizing from the project, we will 
ask that the final tie-ins be made by the other project team. As previously mentioned, we will proactively 
work the other project teams to coordinate construction activities and schedules such as tie-ins, pressure 
testing, loop/integration checks, and necessary road closures.

Schedule
It is our understanding, from our face-to-face discussion with CAW, that the schedule provided in the 
RFP for the other improvement projects is preliminary and that it is CAW’s desire to have these projects 
completed within a timeframe that allows the Desalination Infrastructure Project to be finished no 
later than December 31, 2016. In order for CAW to better understand the required timing of the other 
projects, the table below has been developed and includes critical data points and anticipated required 
completion dates for each project. In general, the other projects are anticipated to be functional prior to 
commencement of the run-in testing period for the facility.
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Table I-18.1. Critical Data Points for Completing the Desalination Infrastructure Project Improvements 
Project Critical Data Points Date Needed

PG&E Final design to coordinate with the Desalination Infrastructure Plant’s electrical design August 2014

Installation of infrastructure to the meter to energize plant and provide permanent power December 2015
GWR Project Plant capacity decision August 2014
Test Wells Raw water quality data needed March 2014
Intake Wells Coordinate pump size, pipeline size, hydraulic design criteria and I&C infrastructure June 2014

Water to startup Desalination Infrastructure Project June 2016
Raw Water Conveyance Coordinate pipeline size, material, surge coordination, I&C interface, location for tie-in May 2016

Water to startup Desalination Infrastructure Project June 2016
Desalinated Conveyance Coordinate pipeline size, material, surge coordination, I&C interface, location for tie-in June 2014

Tie-in to pipeline April 2016
Water out to conveyance system May 2016

Brine Conveyance Coordinate pipeline size, material, surge coordination, I&C interface, location for tie-in May 2016
Water to startup Desalination Infrastructure Project June 2016

Salinas Valley Conveyance Coordinate pipeline size, material, surge coordination, I&C interface, location for tie-in June 2014
Tie-in to pipeline June 2016
Water out to conveyance system July 2016
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Dispute Resolution Process
Our dispute resolution process involves two basic steps. First is the identification of potential problems/
risks early during project planning through the development of a risk register. The risk register contains 
risk/problem definition, probability and impact if it occurs, and immediate and long-term mitigation 
measures. If problems/risks occur, the second step is to resolve these problems at the lowest level pos-
sible, and then work upward in an expeditious manner. 

One of the key benefits of an integrated design build approach is the mitigation of nearly all disputes 
between team members because problems are identified and resolved long before they become issues. 
In the event of a dispute that cannot be resolved easily at the project management level, we have 
structured our project and ultimately our team to quickly and efficiently resolve all disputes to maintain 
schedule and make certain that the quality of the final product is never compromised. 

When disagreements arise within the project team, the appropriate project phase leaders (Design, 
Construction, and Commission) are charged with the responsibility to resolve the disputes. If the dispute 
cannot be resolved at the project phase leadership level, such as a design requirement that results in 
constructability issues, the Overall Project Manager will engage with the project phase leadership to 
resolve the dispute. In the unlikely event that they are not able to resolve the issue the Overall Project 
Manager shall have final authority to resolve the issue. He is also charged with the responsibility to never 
compromise safety or quality for cost or schedule.

Table I-12.1. Approach to Achieving Pathogen Log Removal Credits
Problem/Risk Resolution/Mitigation

Inadequate resources to execute the 
project or schedule slippage

�� Extensive up-front project planning using a Risk Register to allocate appropriate  
resources to the project

�� Immediate reassignment of additional resources to maintain schedule and quality 
Poor design or construction quality �� Up-front development and implementation of detailed QC plans

�� Immediate correction of the deficiency followed up by sharing of lessons learned
Health and safety related incidents �� Development and implementation of Accident Prevention Plan and Activity Hazard Analysis (AHA) 

that focus on hazard identification and mitigation
�� Immediate correction and reporting of incidents followed by root cause analysis and sharing of 
results at daily tailgate meetings

Disagreements with CAW regarding any 
aspect of the project

�� Early establishment of positive project climate through partnering, kick-off meeting,  
weekly update calls, and team-building activities

�� Use of an issue resolution tree to solve the problem at the lowest level and work upward, if needed
Material delivery and logistics issues as  
a result of project location

�� Selection of project leaders that are experienced with activities in the Monterey region
�� Up-front project planning in risk register to identify potential logistics bottlenecks
�� Immediate reassignment of necessary resources to overcome the bottleneck

CDM Smith’s clearly defined problem resolution process allows issues to be resolved at the lowest  
possible level prior to escalating.



20) Approach to Construction Safety 



3I-20-1

Section 3 Technical Proposal
I-20. Approach to Construction Safety 

The CDM Smith construction safety approach is 
based on CDM Smith’s corporate safety program, 
which has been successfully implemented at 
numerous design-build project sites throughout 
the United States. In California, our safety program 
has been successfully implemented at the City 
of Sand City Brackish Desalination Facility, City of 
Stockton 30-mgd Delta Water Supply Facility WTP 
and pipeline construction, and at the Marine Corps 
Base Camp Pendleton (MCBCP) for the past 7 years 
on Design-Build and Operate-Maintain contracts. 
CDM Smith completed the Southern Region 
Tertiary Treatment Plant project with nearly 200,000 
total man-hours and zero lost-time injuries. The 
Stockton Delta Water Supply Project received the 
2011 Occupational Excellence Achievement Award 
from the National Safety Council for reaching more 
than 145,000 person hours worked without a 
lost-time accident. 

Foundation of Health and Safety
Performing projects safely is a basic tenet of 
CDM Smith’s operating philosophy and forms a 
foundation for all work performed. Translating an 
integrated safety management system into all 
project actions promotes maximum personnel 
and environmental protection. CDM Smith’s 
safety performance record is significantly better 
than industry averages and is derived from a total 
commitment to providing a safe work environment 
and from involving our employees in identifying 
and mitigating potential hazards. This commitment 
is evidenced by the numerous safety awards our 
projects have received.

CDM Smith maintains a comprehensive corporate 
safety and health program which addresses all 
facets of construction. Our program was developed 
to comply with all federal and state OSHA require-
ments along with the specific requirements of our 
client agencies. Our program is specifically tailored 
to meet the requirements of the USACE Safety and 
Health Requirements Manual (EM 385-1-1), which 
is more stringent than Cal OSHA requires and we 
have implemented our program successfully on 
both USACE and EPA projects.

CDM Smith places a special emphasis on site safety 
because of our commitment to staff. CDM Smith 
believes that all injuries can be prevented and 
that no job is so important that we cannot take 
the time to perform it safely. CDM Smith’s safety 
philosophy is guided by the belief that our people 
are our greatest assets and that their health and 
safety must receive top priority and support every 
employee and team member. CDM Smith believes 
the following:

�� All injuries are preventable

�� All work will be planned and reviewed prior to 
carrying it out for both for quality assurance 
and with safety as its number one goal and 
topic for construction. Protection of personnel 
while moving around the incomplete work, 
and fall protection will be highly emphasized

�� CDM Smith will be proactive in inspecting and 
monitoring our sub-suppliers and subcontrac-
tors actions in the field. We will take immediate 
corrective action where necessary in the 
interest of safety

�� CDM Smith believes that trained and educated 
employees are empowered to work safely

�� Working safely is a condition of employment. 
At CDM Smith we hold those concepts 
as important goals for ourselves and our 
subcontractors

�� Injury prevention is good business

�� Only projects completed without injury and 
accident are considered successful

CDM Smith maintains a rigorous Health and Safety 
Program that applies to every project in which we 
participate. Employees are required to re-train and 
internally certify annually on our Health and Safety 
Program requirements.  In addition to implement-
ing regular safety policies and procedures, we 
implement a company-wide safety incentive 
program for all employees. 
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We pride ourselves in our focus on safety in all of 
our operations. The firm maintains an experience 
modifier rate (EMR) below industry standard – 0.61 
in 2013 and .57 in 2012.

For each project, we prepare a site health and 
safety plan under the oversight of our Corporate 
Health and Safety Manager, Mr. Ken Meyer. Joe 
Leslie, our Safety Officer for the CAW project will 
develop the site specific plan and work with Chad 
Brown, our Construction Manager to implement 
it. This plan identifies responsible individuals, 
communications procedures and safety audit 
procedures. This plan also identifies the project 
team, OCWS, and hospital contacts. It provides 
communication protocols during times of 
emergency.

On the job site, the health and safety plan is 
implemented and monitored on a daily basis by 
the project site superintendent and overseen by 
the Construction Manager. Important elements 
of this plan include emergency preparedness, an 
initial site safety orientation meeting, and site-wide 
weekly toolbox safety meetings.

Each of our subcontractors is also required to have 
a job-specific safety program that must include 
a Hazard Communication Program as well as an 
OSHA compliance monitoring program. We review 
our subcontractor safety programs and monitor 
their adherence to these programs to ensure a 
truly safe project site.

Selection of Subcontractors 
CDM Smith will use a subcontractor selection 
plan designed to select only subcontractors who 
have consistently demonstrated a commitment to 
safety. Beginning with CDM Smith team member 
selections, we evaluated safety performance of 
all selected subcontractors. We selected team 
subcontractors who not only have the necessary 
technical skills but also share our safety philosophy. 

CDM Smith’s procurement process after contract 
award is designed to identify subcontractors that 
have demonstrated safe construction practices. 
We will use CDM Smith’s pre-qualified subcontrac-
tor database and other sources (e.g., personal 

references) to identify firms with technical skills, 
proven past performance, financial stability, and 
superior safety records. We will send questionnaires 
to prospective subcontractors asking for the 
following pre-qualification information:

�� Corporate safety experience and Safety and 
Health policies

�� Experience Modification Rate (EMR) –  
target <0.9

�� OSHA DART Rate (Days Away from Work, 
Restricted Duty, or Job Transfer) 

�� OSHA citations 

�� Information/resumes for responsible Safety 
Managers and Site Superintendents 

�� OSHA 10-hr or OSHA 30-hr Construction Safety 
training for key personnel

For each construction procurement package, the 
CDM Smith Safety & Health Manager will prepare 
specific safety requirements (e.g., only firms with 
EMR less than 0.90 will be considered). He will 
prepare qualitative and quantitative criteria to be 
included in the procurement appropriate for the 
required activities. CDM Smith procurement staff 
will release requests for proposals to pre-qualified 
subcontractors. After bids and additional safety 
information are received, the Safety Manager will 
meet with CDM Smith procurement staff and 
decide whether subcontractors meet job safety 
requirements. As an additional requirement, 
subcontractor workers must pass a mandatory 
drug test before coming onsite.

At the completion of each assignment, CDM Smith 
staff will enter a safety evaluation into the subcon-
tractor database. Subcontractor performance will 
be re-evaluated for additional assignments, and 
selection for future work will depend on safe past 
performance. Subcontractors who do not continue 
to meet CDM Smith’s safety criteria will not receive 
follow-on work.
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Creating a Culture of Safety
Prior to starting site work, all workers including 
subcontractor employees will be required to 
attend a site-specific safety and environmental 
orientation to learn of required safety protocols 
and disciplinary actions for infractions. For every 
definable feature of work, the safest way to execute 
the work will be preplanned through the use 
of activity hazard analyses (AHA), which will be 
approved and reviewed with the crews prior to the 
commencement of that element of work.

The program will include weekly, mandatory 
site-wide tailgate safety meetings to ensure that 
safety is always at the forefront of every employee’s 
and subcontractor’s mind. Quarterly meetings will 
be conducted with CAW’s safety management to 
review open issues, incidents, and any concerns 
that the CAW, CDM Smith, or the general public 
has expressed about the project.

Innovative Methods to Ensure and 
Monitor Safe Work at all Levels
CDM Smith’s innovative safety program is based 
on proactive engagement, monitoring, and 
communications with CDM Smith employees 
and subcontractor management and employees. 
The goal is to promote a safe work environment, 
provide proper training, ensure that the right tools 
are available, and supply worker incentives. 

We will quickly assess our subcontractors, identify 
areas where improvement is needed, then work 
with them to provide additional training or 
resources needed for them to meet our strict safety 
expectations. This approach has been successful 
on many of our previous projects and will help 
the overall construction program by increasing 
subcontractor safety. 

CDM Smith’s safety program was developed for 
both CDM Smith employees and subcontractors 
to comply with or exceed all OSHA requirements 
(29 CFR, Parts 1910 and 1926) and USACE EM385. 
We will distribute safety documentation to our 
employees and subcontractors prior to the com-
mencement of work and require signed acknowl-
edgements. We will routinely review AHAs with our 

subcontractors to ensure their accuracy, modifying 
them as needed.

The CDM Smith Safety Officer will have direct 
responsibility for the safety of all CDM Smith and 
subcontractor employees. He will delegate to Site 
Safety and Health Officers (SSHOs) responsibility for 
monitoring CDM Smith and subcontractor perfor-
mance. The SSHOs will work with subcontractor 
safety staff and will oversee safety at all work sites 
by conducting frequent visits, daily inspections, 
and audits. To improve subcontractor engagement 
in the safety program, subcontractor employees 
will be treated as if they were CDM Smith 
employees, with the same expectations for safe 
performance, the same discipline plan, and the 
same motivational programs. All subcontractors 
must meet the following requirements:

�� Designate a Safety Manager to carry out its 
safety program, which must be at least as 
stringent as CDM Smith’s safety program

�� Designate Competent Person(s) for work 
activities in accordance with OSHA and EM 
385. No work will be performed without the 
appropriate Competent Person(s) onsite

�� Identify subcontractor Competent persons  
in AHAs and provide proof of competency 
and qualifications to meet specific OSHA 
requirements

�� Report all injuries, illnesses, falls, and near 
misses to the CDM Smith Site Superintendent 
and SSHO

Predictive Solutions (formerly DBO2) 
SafetyNet. CDM Smith will use this software-
based tool for all site inspections, audits, and cor-
rective actions for employees and subcontractors. 
SafetyNet is a tablet-based software service that 
simplifies collection, analysis, and dissemination of 
project information. We have developed checklists 
specific to EM-385, ensuring that oversight 
inspections address these unique requirements 
and exceed OSHA compliance. Since 2007, CDM 
Smith has used this innovative tool to document 
over 900 inspections and 66,000 individual safety 
observations at different work sites at MCBCP. 
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Inspections will be summarized every two weeks 
and will be presented to CAW, CDM Smith man-
agement team, and subcontractor management 
to emphasize positive safety activities. This tool will 
enable our safety professionals to observe trends 
in performance so that proactive measures can be 
implemented. Inspections will include all sub-
contractors and provide “leading data” to identify 
areas of concern before an accident occurs. Our 
safety team will communicate areas of concern 
to subcontractors, intervene with training, and 
provide additional emphasis during subsequent 
inspections. 

Monthly Joint Site Safety Inspection Program. 
CDM Smith will partner with CAW and our sub-
contractors to implement joint safety inspections 
intended to review ongoing work, identify hazards, 
and review hazard mitigation measures. This 
program will foster true partnership and improve 
communications. 

Good Catch Program. We will expand CDM 
Smith’s Good Catch Program (used company-wide  
since 2009) for employees and subcontractors to 
cover this new project. CDM Smith’s program is 
similar to MCI West’s program of the same name. 
The purpose is to catch workers doing something 
right and to identify potentially unsafe conditions 
before an incident occurs. This proactive behavior 
improvement program emphasizes the impor-
tance of consistently observing, reporting, and 
sharing information on activities or incidents that 
could lead to accidents, injury to peers, equipment 
damage, or releases to the environment. CDM 
Smith will use “good catches” as a learning tool to 
reward and celebrate improvements through our 
incentive program (below).

Safety Incentive Program. CDM Smith will roll 
out a state-of-the-art safety incentive program 
called the Award of Excellence, which uses posi-
tive recognition to direct behavior and reward 

workers and their foremen. The system has 
multiple components that incentivize employees 
and subcontractors for a job well done, including 
posters with the behavior being pinpointed, Learn 
cards that allow workers to take tests to prove their 
abilities, Excel cards that recognize good behavior, 
and Celebrate cards that recognize milestone 
achievements. To encourage teamwork, we will 
distribute branded items (e.g., CDM Smith hats) 
and will hold events such as safety BBQs.

Bridging Differences. CDM Smith will provide 
assistance to subcontractors to overcome any 
corporate or cultural differences that may impact 
safety (e.g., bilingual AHAs may be required under 
certain circumstances).

Environmental Awareness. Specific to the 
CAW desalination facility site, our experienced 
Environmental Manager will provide mandatory 
training for all employees and subcontractors to 
raise awareness of natural and cultural resources, 
excluded areas, and restricted activities.

Stretch and Flex Program. This program will 
train subcontractors and employees about work-
related ergonomic injuries with simple exercises 
intended to improve flexibility.

Safety & Health Education Newsletter. CDM 
Smith will distribute a monthly newsletter to 
employees and subcontractors with site news and 
relevant topics such as heat stress, welding, and 
site hazards (e.g., rattlesnakes).

Disciplinary Plan. CDM Smith’s strict code of 
discipline (zero tolerance) for employees and sub-
contractors reinforces Safety First – not production. 
For each subcontractor, during the initial onsite 
orientation, the SSHO will inform all workers of the 
Disciplinary Plan. There will be no verbal warnings 
afterwards. Mandatory AHA retraining, removal 
from the site and suspension without pay are some 
of the tools to enforce safe work practices.



J. Plan for Transition and 
Acceptance Testing

J



3J-1

Section 3.0 Technical Proposal
J. Plan for Transition and Acceptance Testing

To transition the Monterey Desalination Supply 
Project from construction to operation of the new 
drinking water facilities, CDM Smith will:

�� Dedicate an experienced team of engineers, 
builders, operators, programmers, startup and 
RO equipment specialists for the duration of 
the project

�� Work closely with CAW managers, engineers, 
water quality and O&M professionals to address 
specific issues or concerns throughout the 
project

�� Prepare a clear and comprehensive 
Commissioning Plan that integrates design, 
training and permitting activities and with the 
system testing 

�� Execute the plan and develop contingency 
plans to adapt to changes

This section describes the roles and respon-
sibilities of key personnel on the Startup and 
Commissioning Team and outlines the anticipated 
commissioning program. The section also high-
lights features of our approach that will expedite 
the transition and testing activities, reduce the 
time demands on CAW staff and help to secure 
timely approvals from CDPH to begin using the 
new drinking water supply as soon as possible 
while ensuring protection of public health.

Commissioning Team
CDM Smith’s Startup and Commissioning Team 
consists of experienced engineers, operators, pro-
grammers, constructors and equipment specialists 
that will work closely with CAW beginning with 
the preliminary design and continuing through 
the end of the Warranty Period and beyond. Our 
Commissioning Team has worked together for 
more than 20 years on complex water treatment 
projects in California and across the United States. 
We will apply our collective knowledge and lessons 

learned to streamline the regulatory approval 
process and efficiently initiate the delivery of 
treated water into the CAW system. 

The CDM Smith operations team not only brings 
a proven track record of commissioning plants 
throughout California and the United States, but 
the team also worked specifically with CAW on the 
startup of the Sand City desalination facility. The 
roles and responsibilities of key team members 
during commissioning and startup of the MPWSP 
Desalination Infrastructure Project include:

Paul Meyerhofer, P.E will continue as Project 
Manager; lead the DB team’s permitting activities 
with CDPH and other regulatory agencies; and 
assist with the development and implementation 
of the testing and training programs.

Legend
 Design-Build RO Facilities
 Design-Bid-Build

Tolt Treatment Facility, WA (120 mgd)

Columbia WTP, ID (8 mgd)

Dania Beach, FL (2 mgd)

Gila River Indian Community, AZ (5 mgd)

Zone 7 Patterson Pass UF (8 mgd)

ACWD WTP No. 2 (21 mgd)
Sand City (0.6 mgd)

East Valley Water District (8 mgd)

Camp Pendleton (8.6 mgd)

ACWD Newark Brackish GW (12.5 mgd)

Stockton DWSP (30 mgd)

Montevina (10 mgd)

Brentwood (15 mgd)

El Paso, TX (27.5 mgd)

East Cherry Creek, CO (10.9 mgd)
Brighton, CO (4 mgd)

Fernley, NV (20 mgd)

Since 1990, CDM Smith’s Proposed Team has Commissioned
17 New Drinking WTP’s

>300 mgd
with a Combined Treatment
Capacity of
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Michael Zafer, P.E and drinking water treatment 
operator in California, will transition from Lead 
Engineer to Commissioning Manager. With 25 
years of planning, design, construction, permitting 
and operations on drinking water projects in 
California, Mr. Zafer will apply his skills and experi-
ence to lead the Startup and Commissioning Team; 
prepare deliverables; support permitting efforts; 
coordinate/participate in the training program; 
direct system testing; and provide plant operations 
and process optimization support after the accep-
tance testing is complete. 

CAW is the project owner and licensed operator 
responsible for the day-to-day operations of the 
plant. CAW is responsible for the control and 
supervision of any water going to distribution 
from the plant. Staff will work with the CDM Smith 
operations team on plant optimization strategies. 

CDM Smith will provide training and instruction to 
CAW operations staff.

California Department of Health (CDPH) will 
provide regulatory oversight and mandate neces-
sary tests and data before water can be released for 
public consumption.

Dan Hutton will prepare the detailed testing plans 
and reporting forms; assist with training and CDPH 
permitting; coordinate training by equipment 
suppliers; and lead the field activities for the system 
testing.

Steve Hoffman will prepare the Training Plan, 
Operations Plan, O&M Manual and SOPs; coordi-
nate data input to the CMMS; and serve as the lead 
O&M instructor.

Chris Avina will coordinate the development of 
the control system; conduct Factory Acceptance 
Test (FAT), Operational Readiness Testing  (ORT), 
Functional Demonstration Test (FDT) and the Site 
Acceptance Test (SAT); provide training materials 
and instruction; and support control system opera-
tions throughout the Transition and Acceptance 
Testing Phase and the Warranty Period.

Kurt Kiefer, P.E. and Paul Laverty will provide 
technical support and training for the SWRO and 
BWRO membrane systems.

Technical support and specialized training 
throughout the Transition and Acceptance Testing 
will be provided by the following team members:

�� Doug Brown, P.E.- Chemical systems, pressure 
filters and membrane systems operation

�� Greg Wetterau, P.E.- Water quality, regulatory 
reporting, and membrane systems operation

�� Ken Klinko and Temple Ballard- Membrane 
systems performance and troubleshooting

�� Tom Warriner, P.E. and Arvind Akela, P.E.- 
Building mechanical systems

�� Darby Howard- Corrosion control systems

�� Chad Brown- Construction

�� Kenny Vassar- Coordination of temporary 
facilities, system disinfection 

Value of CAW and CDM Smith Joint Startup 
Experience for the MPWSP Desalination 
Infrastructure Project

�� Recognition of ongoing CAW O&M responsibilities for 
entire service area

�� Understanding of the best way to maximize CAW O&M 
staff’s available time for vendor- and CDM Smith-led 
training

�� Familiarity with jointly working together to achieve 
CDPH permit and O&M manual review schedule

�� Successful history planning for the smooth, rapid 
transition from testing to delivery of water meeting all 
water quality objectives.
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Overview of Commissioning Plan
CDM Smith’s Plan for Transition and Acceptance 
Testing includes all the specific activities identified 
by CAW in the RFP in the General Design-Build 
Work Requirements (Section 4.3 Testing and 
Commissioning) and Appendix 7 Acceptance Test 
Procedures and Requirements. Figure 3-1 presents 
a summary of the preliminary schedule with the 
major activities and work products (or deliver-
ables) related to the commissioning activities. A 
preliminary draft outline and scope of services for 
the Commissioning Plan is included as part of the 
overall project schedule provided in Section 3.0 
Technical Proposal, H. Proposal Form 12.

Additional Activities to Enhance and Expedite 
the Commissioning Process
Although not specifically identified in the DB Work 
Requirements, CDM Smith proposes to include the 
following planning and quality control activities to 
expedite the testing and commission process:

�� Commissioning Plan Development Workshop 
with CAW Staff

�� Provide a forum to brainstorm with CAWs 
staff to enhance the commissioning plan

�� Identify additional design features to imple-
ment that will expedite commissioning

�� Determine if features should be temporary or 
permanent

�� Discuss staffing needs for commissioning and 
long-term operation

�� Plant Control System (PCS) Development 
Workshop with CAW Staff

�� Define CAWs standards and preferences for 
the design and operation of the PCS

�� Convey the desired “look and feel” of the 
control screens to the DB integrators

�� Coordinate the integration of offsite facilities 
at the plant and remote monitoring

�� Establish security goals and protocol

�� Document the standards and guidelines

�� Factory Tests for Major Equipment, including 
but not limited to:

�� Filtered Water Pumps

�� Backwash Pumps

�� RO Feed Pumps

�� Brine Disposal Pumps

�� Washwater Pumps

�� Treated Water Pumps

�� Emergency Generator System, Switchgear 
and Transformer

�� Salt rejection for  SWRO and BWRO 
membrane

�� Pressure tests of membrane pressure vessels

�� Factory testing of energy recovery devices

�� Computer Maintenance Management System 
(CMMS) Coordination Meeting:

�� Conduct meeting CAW staff to familiarize the 
DB team with CAWs CMMS

�� Prepare standardized forms to simplify the 
transfer of data into the CMMS

�� Develop an outline for CMMS training 

Proposed Testing Sequence
CDM Smith’s developed a preliminary testing 
sequence for the Desalination Infrastructure 
project that considers several factors including but 
not limited to:

�� Safety of personnel and the environment

�� Permitting and regulatory requirements

�� Protection of equipment

�� Beneficial use

�� Status of off-site facilities/potential impacts

�� Operations and staffing requirements

�� Maintenance requirements

�� Warranty compliance

�� Water, chemical and energy usage

�� Noise, dust and lighting impacts

�� Aesthetics
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The following preliminary testing sequence for the 
equipment and systems at the plant site will serve 
as the basis of discussion between CAW and CDM 
Smith as we develop the Draft Commissioning Plan:

1.	 Factory Acceptance Test (FAT) for PCS

2.	 Factor Tests for Major Equipment

3.	 Initial checkout of buildings, infrastructure 
components and ancillary systems

4.	 Initial checkout of treatment process compo-
nents and support systems

5.	 Operational Readiness Test (ORT) for PCS

6.	 Commissioning of components and systems:

a.	 Functional Demonstration Test (FDT) for 
PCS and Hydraulic Testing:

i.	 Stage 1- Influent line, Iron/Manganese 
Filters, Filtered Water Tank, Filtered Water 
Pumps, Backwash System

ii.	 Stage 2 Entire system without 
membranes, chemical systems without 
chemicals

iii.	 Stage 3 Entire system with membranes, 
with chemicals

b.	 Mechanical Performance Demonstration (MPD)

c.	 Initial Plant Performance Test (IPPT)

d.	 Run-In Plant Performance Test (RIPPT)

e.	 Tracer Tests (if required by CDPH)

f.	 Acceptance Testing (AT)

g.	 Site Acceptance Test (SAT) for PCS

Insight into Securing  
Timely Approvals from CDPH
CDM Smith has worked with dozens of California 
water suppliers and CDPH across the state to 
permit new and modified drinking water plants. 
Based on our recent work with seawater desalina-
tion in Sand City and Santa Cruz, we understand 
that CDPH tends to be very conservative in the 
approval of new source waters.

During the commissioning activities there will 
be periods when treated and/or partially treated 
water will be recirculated through portions or 
all of the new plant, and no flow will leave the 
plant. We also anticipate that CDPH will require 
a period of full operation or “treat-to-waste” to 

demonstrate that the new facility will meet permit 
requirements, before allowing CAW to introduce 
the treated water into the distribution system. On 
past projects, CDPH has required 1 to 4 weeks of 
such demonstration testing. Given the relatively 
high cost to produce drinking water from seawater 
as compared to brackish water or freshwater, 

CDM Smith will work with CAW to:

�� Identify design features (permanent and 
temporary) to provide flexibility for the 
required testing

�� Negotiate with CDPH to limit the duration of 
the anticipated “treat-to-waste” period to 1 
week or less

�� Minimize the amount of water that cannot be 
distributed to customers

Another option that we would like to discuss 
with CAW is the potential to use desalinated 
water during the portions of the commissioning 
period for irrigation, groundwater recharge or 
other beneficial uses. For example, the proposed 
Salinas Valley Pump Station could be used to pump 
1.2 MGD of high-quality water to Salinas Valley 
groundwater basin via the existing Castroville 
Seawater Improvement Project (CSIP). The existing 
CISP pond has a capacity of 80 acre-feet (26 million 
gallons), which may provide additional storage and 
opportunities to use water that would otherwise be 
dechlorinated, blended with the concentrate and 
disposed of to Monterey Bay via the ocean outfall.

Draft Outlines for Commissioning Documents
After the proposed Scope of Services for 
Commissioning and Training Activities, we provide 
preliminary draft outlines for the following 
major deliverables that are referenced in the 
Commissioning and Training Tasks:

�� Plant Control System Design Standards

�� Commissioning Plan

�� O&M Manual

�� SOPs (example)

�� Operations Plan

�� Desalination Plant 1-Year Operations and 
Performance Summary Report
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Draft Scope of Services for Commissioning and Training Activities
Task 1 - Commissioning Plan
Approach: 
For the Commissioning Plan to be complete, it must include detailed testing protocols and address staffing, training and permitting issues.
Objectives: 

�� Develop a comprehensive Commissioning Plan
�� Incorporate CAW recommendations for sequencing tests for specific systems and components
�� Identify additional commissioning activities such as modifications to plant infrastructure design, witnessed/unwitnessed factory tests for major 
equipment items (e.g., pumps, generators, etc.)

Activities: Deliverables:
�� Conduct Commissioning Plan Development Workshop �� Presentation; meeting minutes; Final Outline for Commissioning Plan
�� Prepare Commissioning Plan; Submit draft 180 days before start of 
testing

�� Commissioning Plan (draft & final)

�� Conduct Commissioning Workshop  30 days before initiating testing �� Presentation; meeting minutes

Task 2- O&M Training
Approach: 
Thoughtful design, quality construction and effective O&M training are essential components for a successful project.  Training will prepare the CAW 
staff to efficiently assume responsibility for the operation of the new facilities.  The CDM Smith facility specific training will systematically progress 
through the system, providing and site specific developed training for the operation and maintenance of the facility equipment and systems.  This 
training provides the CAW staff with the information and tools to develop a thorough understanding and confidence to operate the system.
Objectives: 

�� Develop insightful and easy-to-navigate O&M documents and training materials.
�� Provide focused instruction and hands-on training by industry experts to simplify operations and maintenance.

Activities: Deliverables:
�� Develop Training Plan  and submit with 90% design submittal �� Training Plan (draft & final)
�� Prepare O&M Manual
�� Prepare SOPs �� SOPs
�� Prepare Training Documents (Drawings, Specifications, Submittals, 
Presentations, etc.)

�� Documents (Drawings, Specifications, Submittals, etc.)
�� O&M Manual

�� Conduct Training by DB Team �� Training by DB Team
�� Conduct Training by Vendors (Managed by DB Team) �� Training by Vendors (Managed by DB Team)
�� Videographing of Training �� Videographing of Training
�� Conduct Training on SOPs �� Training on SOPs

Task 3- Instrumentation and Control Testing
Approach: 
Development and testing of the plant control system (PCS) hardware and software before it’s installed at the site is standard practice on all CDM 
Smith projects (and all project delivery methods).
Objectives: 

�� Incorporate input from CAW staff regarding the look and feel of the PCS screens 
�� Test and troubleshoot the PCS before it’s installed at the new plant
�� Integrate the plant infrastructure and communications systems with the off-site raw water supply, treated water distribution and brine disposal 
facilities

�� Reduce programming changes made at the site
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Activities: Deliverables:
�� Conduct PCS Configuration Workshop �� Training Plan (draft & final)
�� Prepare PCS Design Guide �� Design memorandum
�� Conduct Factory Acceptance Test (FAT) �� Forms and FAT Test Report
�� Conduct Operational Readiness Test (ORT) �� Forms and ORT Test Report
�� Conduct Functional Demonstration Test (FDT) �� Forms and FDT Test Report
�� Conduct Site Acceptance Test (SAT) �� Forms and SAT Test Report

Task 4 – System Testing
Approach: 
Development and testing of the plant control system (PCS) hardware and software before it’s installed at the site is standard practice on all 
CDM Smith projects (and all project delivery methods).  In addition to the demonstration of the facility’s equipment and systems, the System 
Testing, provides additional training benefit to the CAW staff through the observation and monitoring of the activities.  CDM Smith welcomes the 
monitoring of these activities to further develop the CAW staff familiarity and confidence with the new facilities. 
Objectives: 

�� Incorporate input from CAW staff regarding the look and feel of the PCS screens 
�� Test and troubleshoot the PCS before it’s installed at the new plant
�� Integrate the plant infrastructure and communications systems with the off-site raw water supply, treated water distribution  
and brine disposal facilities

�� Reduce programming changes made at the site
Activities: Deliverables:

�� Mechanical Performance Demonstration (MDP) �� Forms and MDP Test Reports
�� Initial Plant Performance Tests (IPPT); 24 hour �� Forms and IPPT Report
�� Run-In Plant Performance Tests (RIPPT); 14 days continuous �� Forms and RIPPT Test Report
�� Acceptance Testing (AT); 16 days continuous �� Forms and AT Test Report

Task 5 – CDPH Permitting Support
Approach: 
Early and frequent communications with CDPH are critical to securing timely approvals for the Monterey Peninsula. CAW will serve as the lead for 
all communications with CDPH; and CDM Smith will support CAW by preparing technical documents, coordinating and attending meetings, and 
preparing responses to questions from CDPH.  As part of this support, based on CDM Smith’s extensive experience of commissioning and introducing 
new sources of supply into existing systems, CDM Smith will work closely with CAW and CDPH to efficiently deliver compliant water into the CAW 
system.  Experience has shown that multiple days or weeks may be required to demonstrate to the CDPH staff that all water quality objectives are 
consistently met.
Objectives: 

�� Keep CDPH informed on the project beginning with the Basis of Design Report
�� Provide appropriate review times for design and permitting documents, 
�� Meet with CDPH to explain important design features and operational practices
�� Respond quickly to verbal requests and written review comments



J. Plan for Transition and Acceptance Testing  |  Section 3.0 Technical Proposal

3J-7

Activities: Deliverables:
�� Coordinate CDPH Review Meeting for Basis of Design Report �� Meeting Minutes; Responses to CDPH Comments
�� Coordinate CDPH Review of Design Drawings and Specifications �� Meeting Minutes; Responses to CDPH Comments
�� Coordinate CDPH Meeting for Development of Startup/Commissioning 
Program

�� Meeting Minutes; Responses to CDPH Comments

�� Coordinate CDPH Review of Startup/Commissioning Documents �� Responses to CDPH Comments on Technical Report; Operations Plan, 
O&M Manual and SOPs

�� Prepare Operating Permit Application; and Coordinate CDPH Review �� Operating Permit Application; Responses to CDPH Comments
�� Prepare One-Year Operations Summary Report; and Coordinate CDPH 
Review

�� One-Year Operations Summary Report; Responses to CDPH Comments
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Section 3.0 Technical Proposal
K. Reduction in Rated Capacity

Accommodating a reduction in rated capacity 
for this type of water treatment plant can be 
accomplished in an organize manner given the 
modular nature of the design.  Reverse Osmosis 
and pressure filters are particularly modular, thus 
reducing the capacity from 9.6 to 6.4 mgd can be 
accomplished by eliminating approximately 1/3 of 
the units.  The remaining ancillary facilities for the 
seawater and Brackish water RO processes such as 
the chemical cleaning system, main control panel, 
feedwater, brine and permeate manifolds remain 
the same.  CDM Smith did anticipate the reduction 
in the size of the associated RO Equipment room to 
maximize the cost savings associated with reduc-
ing the capacity to 6.4 mgd.  In the future, CAW 
can expand the building for the next increment of 
capacity rather than pay for unnecessary space in 
the initial phase.

CAW requested that the buried underground piping 
be sized and installed to support the ultimate capac-
ity of 12.8 mgd, and the size of the ancillary facilities 
such as the RO Concentrate or Brine Equalization 
Basin remains the same size. As such there are no 
cost reductions for the construction of the balance 
of treatment plant components except for the 
number of pre-treatment pressure filters.

Changes in Scope and Facilities
Identify all changes with the reduction in Rated 
Capacity from 9.6 to 6.4 mgd

�� Reduce the number of 12 ft. diameter pressure 
filters from ten to seven pressure filters with a 
capacity of 3.1 mgd each

�� Reduce the number of seawater RO units from 
seven to five SWRO units with a permeate 
capacity of 1.67 MGD each

�� Reduce the number of brackish water RO units 
from four to three BWRO units with a permeate 
capacity of 1.33 mgd

�� Reduce the capacity of the 5 micron cartridge 
filters by 33% resulting in four 3.8 mgd units

�� Reduce the size of the RO Equipment Process 
Room from  17,200 sq ft to 11,100 sq ft

�� Eliminate two 1000 hp medium voltage VFDS, 
two low voltage ERD booster pump VFDs and 
one BWRO booster pump VFD

�� Reduce the 480 VAC MDS 2A and 2B capacity 
from 3000 amps to 2500 amps

�� Reduce the capacity of the filtered water  
pumps by 33%.  There are the same numbers 
of pumps two at 50% and two at 25% design 
flow, and the discharge pressure remain the 
same.  This reduces motor brake horsepower 
by approximately 30% from 400 and 250 to 300 
hp and 150 hp for the 50% and 25% pumps 
respectively.,

�� Reduce the capacity of the finished water 
pumps by 33%.  There are the same numbers 
of pumps two at 50% and two at 25% design 
flow, and the discharge pressure remain the 
same.  This reduces motor brake horsepower 
by approximately 30% from 400 and 250 to 300 
hp and 150 hp for the 50% and 25% pumps 
respectively.,

�� The backwash supply pumps and reclamation 
basin remains the same since the size of the 
filters and the resulting backwash volume per 
backwash remains the same.

�� The number of calcite contactors can be 
reduced from 18 to 12

Correspondence  
to the Pricing Information
We have indicated the necessary changes to the 
design in our drawings in the 6.4 MGD drawings.  
The most significant changes can be seen in 
drawings M-04 and E-11.  

Changes to the Schedule
The schedule substantial completion date will not 
change because of the reduced capacity.

Changes to the Plan for Performance
The approach for performance to the project for 
a reduced capacity does not change from the 9.6 
MGD approach.
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K. Reduction in Rated Capacity

Accommodating a reduction in rated capacity 
for this type of water treatment plant can be 
accomplished in an organize manner given the 
modular nature of the design.  Reverse Osmosis 
and pressure filters are particularly modular, thus 
reducing the capacity from 9.6 to 6.4 mgd can be 
accomplished by eliminating approximately 1/3 of 
the units.  The remaining ancillary facilities for the 
seawater and Brackish water RO processes such as 
the chemical cleaning system, main control panel, 
feedwater, brine and permeate manifolds remain 
the same.  CDM Smith did anticipate the reduction 
in the size of the associated RO Equipment room to 
maximize the cost savings associated with reduc-
ing the capacity to 6.4 mgd.  In the future, CAW 
can expand the building for the next increment of 
capacity rather than pay for unnecessary space in 
the initial phase.

CAW requested that the buried underground piping 
be sized and installed to support the ultimate capac-
ity of 12.8 mgd, and the size of the ancillary facilities 
such as the RO Concentrate or Brine Equalization 
Basin remains the same size. As such there are no 
cost reductions for the construction of the balance 
of treatment plant components except for the 
number of pre-treatment pressure filters.

Changes in Scope and Facilities
Identify all changes with the reduction in Rated 
Capacity from 9.6 to 6.4 mgd

�� Reduce the number of 12 ft. diameter pressure 
filters from ten to seven pressure filters with a 
capacity of 3.1 mgd each

�� Reduce the number of seawater RO units from 
seven to five SWRO units with a permeate 
capacity of 1.67 MGD each

�� Reduce the number of brackish water RO units 
from four to three BWRO units with a permeate 
capacity of 1.33 mgd

�� Reduce the capacity of the 5 micron cartridge 
filters by 33% resulting in four 3.8 mgd units

�� Reduce the size of the RO Equipment Process 
Room from  17,200 sq ft to 11,100 sq ft

�� Eliminate two 1000 hp medium voltage VFDS, 
two low voltage ERD booster pump VFDs and 
one BWRO booster pump VFD

�� Reduce the 480 VAC MDS 2A and 2B capacity 
from 3000 amps to 2500 amps

�� Reduce the capacity of the filtered water  
pumps by 33%.  There are the same numbers 
of pumps two at 50% and two at 25% design 
flow, and the discharge pressure remain the 
same.  This reduces motor brake horsepower 
by approximately 30% from 400 and 250 to 300 
hp and 150 hp for the 50% and 25% pumps 
respectively.,

�� Reduce the capacity of the finished water 
pumps by 33%.  There are the same numbers 
of pumps two at 50% and two at 25% design 
flow, and the discharge pressure remain the 
same.  This reduces motor brake horsepower 
by approximately 30% from 400 and 250 to 300 
hp and 150 hp for the 50% and 25% pumps 
respectively.,

�� The backwash supply pumps and reclamation 
basin remains the same since the size of the 
filters and the resulting backwash volume per 
backwash remains the same.

�� The number of calcite contactors can be 
reduced from 18 to 12

Correspondence  
to the Pricing Information
We have indicated the necessary changes to the 
design in our drawings in the 6.4 MGD drawings.  
The most significant changes can be seen in 
drawings M-04 and E-11.  

Changes to the Schedule
The schedule substantial completion date will not 
change because of the reduced capacity.

Changes to the Plan for Performance
The approach for performance to the project for 
a reduced capacity does not change from the 9.6 
MGD approach.
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Section 3.0 Technical Proposal
L. Required Alternative Proposals

All of the required alternatives are included as part of Section 3.0 Technical Proposal, C. Basis of Design 
Report Submitted with Proposal.
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Section 3.0 Technical Proposal
01A. Voluntary Alternative Proposal #1: Optimized Reverse Osmosis System

Voluntary Alternative Proposal #1: Optimized Reverse Osmosis System
Voluntary Proposal Number 1
Rated Capacity 9.6 mgd and 6.4 mgd
Summary Description  
of  Voluntary Proposal 

Optimized RO System that:
�� Reduces power consumption
�� Reduces initial capital cost without compromising system robustness
�� Provides a membrane process with a 10-year guarantee 
�� Reduces footprint of membrane area

Summary of Change from Base 
Proposal

�� 440 sq. ft. of surface area per membrane element in both first and second pass membrane arrays.
�� A guaranteed 10-year membrane replacement rate into the design calculations, thereby lowering 
the average age of membranes as the plant ages.

�� Redundancy and catch-up provisions are built into the trains with membrane flux increases
�� Smaller RO train footprint, thereby reducing the facility and piping costs.
�� Under-slab piping that is common practice for low pressure streams, thereby providing additional 
reductions in facility and piping costs.

�� Reduces the size of the second pass to approximately 25% to 34% over the specified temperature 
range.

�� Raises the pH of the second pass feed water to 10.5 and eliminates the use of sulfuric acid to 
reduce the first pass feed water. 

�� Reduces the size of the cleaning system pipes and pumps to an optimum size based on the 
number of first and second pass vessels that are required to be cleaned in any given time.

�� Utilizes 1,000 psi-rated pressure vessels in the first pass since the projected pressures do not 
exceed this pressure rating.

Deduct to Fixed Design-Build Price 9.6 mgd: $ 3,500,000 6.4 mgd: $ 1,400,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: $ 506,921 6.4 mgd: $ 343,142

Change in Preliminary Project Schedule None
Change in Scheduled Construction Date None
Change in Scheduled Acceptance Date None
Advantages �� Reduces power consumption

�� Reduces construction cost
�� Guaranteed membrane replacement rate and price for 10 years

Disadvantages �� Requires minor deviations from RFP requirements such as for height of membrane racks, 
membrane area per element

Drawings attached Drawing is attached
Graphics included None
Design Criteria None
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Voluntary Alternative 2. Aeration for Iron Oxidation

Aeration for Iron Oxidation
Voluntary Proposal Number 2
Rated Capacity 9.6 mgd and 6.4 
Summary Description  
of  Voluntary Proposal 

Use of aeration for iron oxidation instead of using sodium hypochlorite to oxidize iron

Summary of Change from Base 
Proposal

�� Add diffused aerators at the raw water wetwell 
�� Eliminate prechlorination and Reduce chlorine usage by nearly 80%, allowing three 1500 lb/day 
units to be replaced with two 250 lb/day units

�� Eliminate bisulfite addition 
Deduct to Fixed Design-Build Price 9.6 mgd: $ 650,000 6.4 mgd: $ 650,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: $ 163,392 6.4 mgd: $ 111,147

Change in Preliminary Project Schedule No change
Change in Scheduled Construction Date No change
Change in Scheduled Acceptance Date No change
Advantages �� Eliminates risk of oxidant damage to RO

�� Reduces risk of RO fouling from partially oxidized manganese
�� Reduces risk of biological fouling from AOC formation
�� 80% reduction in chlorine usage
�� Routine use of bisulfite eliminated
�� Eliminates need for brine aeration
�� Proven technology with over 100 years of reliable operation

Disadvantages �� Requires aeration facilities at raw water wetwell
�� Increased oxygen in the water can promote biological activity 
�� Increase dissolved air the raw water can create operational problems in pressure vessel and 
pipelines if it comes out of solution

�� Aeration is not effective for rapid manganese oxidation
Design Criteria Tables attached �� Add diffused aerators at the raw water wetwell 

�� Eliminate prechlorination and Reduce chlorine usage by nearly 80%, allowing three 1500 lb/day 
units to be replaced with two 250 lb/day units

�� Eliminate bisulfite addition
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Voluntary Alternative 2 – Aeration for Iron Oxidation 

Some seawater desalination facilities using chlori-
nation and granular media filtration have experi-
enced significant challenges with fouling from iron 
and/or manganese.  These have included facilities 
supplied by beach wells in Morro Bay, California, 
Aruba, and Salina Cruz, Mexico. These facilities are 
evaluating alternative pretreatment approaches to 
decrease the rate of fouling, while the Morro Bay 
facility has chosen to discontinue using several 
wells rather than treating the high iron water.

As an alternative to chlorination, aeration can 
also be used for removal of iron before the RO 
membranes. Aeration with media filtration is 
a commonly used method for removing iron 
from groundwater and has been used for over 
100 years at facilities around the country.  CDM 
Smith is currently carrying out design-build of 
a facility upgrade for the City of Annapolis, MD, 
where aeration has been successfully used for iron 
removal since 1929, achieving iron concentrations 
less than 0.02 mg/L in the filtered product water. 
CDM Smith has also conducted pilot studies using 
aeration/filtration as RO pretreatment for the City 
of Camarill0, California (in conjunction with Trussell 
Technologies, Inc.), and the South Orange County 
Coastal Desalination Project (in conjunction with 
Separation Process Inc.) in Dana Point, finding 
reliable removal of iron and stable performance of 
the RO membranes. Test results from these pilots 
are shown in the figures below, demonstrating 
consistent removal of iron by the dual media filters 
and stable permeability in the RO membranes.

While aeration/filtration will remove iron from 
the source water, manganese oxidation is orders 
of magnitude slower, requiring over a day of 
contact time to be impacted by the injected 
air. This difference in oxidation rate allows iron 
removal without oxidizing the manganese. The 
dissolved manganese will then be removed by 
the RO membranes without causing fouling of 
the cartridge filters or membranes. One benefit of 
this approach is that it reduces the risk of partial 
manganese oxidation, which can cause problems 
if additional oxidation occurs on the cartridge 
filters or membranes. Complete oxidation of 
manganese can be extremely difficult to achieve, 
even when using more powerful oxidants, such 
as chlorine dioxide, or catalyzing oxidants, such as 
potassium permanganate. Incomplete oxidation 
of manganese can cause operational problems if 
additional oxidation occurs within the cartridge 
filters or membranes. By leaving the manganese 
in the dissolved state, it will reduce the risk of such 
fouling.  The Alameda County Water District has 
operated the Newark Brackish Water Desalination 
Facility with dissolved manganese in the water for 
over 10 years with no manganese related fouling of 
the RO membranes.

Pilot Testing at the Dana Point Slant Well showed 
reliable removal of iron with aeration, while 
leaving manganese entirely dissolved
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Another significant advantage of using aeration 
is that it eliminates the risk of oxidant damage to 
the RO membranes.  Although the design in the 
base alternative will include dechlorination before 
the membranes, a failure in the dechlorination 
system could result in unintended damage to 
the membranes, which would be extremely 
costly to replace. A number of recent studies on 
seawater desalination fouling have also shown a 
significant increase in biological fouling rate after 
chlorination/dechlorination, due to the increase in 
assimilable organic carbon (AOC), resulting from 
the chlorination process (Nappa et al, University of 
New South Wales, 2013). 

While this alternative requires additional aeration 
equipment at the raw water wetwell and needs 
to be integrated with the design of those facilities, 
it results in a large reduction in the quantity of 
sodium hypochlorite required, elimination of 
bisulfite use in normal plant operation, and a 
simplified control system that will not need to 
monitor ORP to protect the membranes from 
catastrophic damage. 

Design criteria for this voluntary alternative is listed 
in the table below.

Design Criteria for Voluntary Alternative 2
Item Description
Blowers
  Number 2
  Type Centrifugal blowers with filters and control package
  Capacity 340 scfm
  Horsepower 25
  Speed 3600
  Model GE/Roots EasyAir X2 with URAI45 or equal
Diffusers  
  Type Fine Bubble Diffusers
  Number 140
  Capacity 1.5 scfm/diffuser
  Air transfer 2% per foot submergence
Item Description
Piping
  Diameter 4-inch
  Material HDPE
  Max Velocity 12 m/s
Enclosure 160 sf metal frame building with sound attenuation
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Voluntary Alternative 3. Maintain Iron and Manganese in Dissolved Form

Maintain Iron and Manganese in Dissolved Form
Voluntary Proposal Number 3
Rated Capacity 9.6 mgd and 6.4 mgd
Summary Description  
of  Voluntary Proposal 

Keep iron in the dissolved state and eliminate pretreatment system for precipitating and removing 
iron

Summary of Change from Base 
Proposal

�� Add 2,500 gallon compressed nitrogen tank at raw water wetwell
�� Add nitrogen regulator with control loop to maintain positive pressure in wetwell
�� Eliminate pre-chlorination and reduce size of on-site hypochlorite system 
�� Eliminate sodium bisulfite
�� Eliminate granular media filters
�� Eliminate filtered water tanks
�� Eliminate filter backwash system
�� Eliminate filter backwash water recovery basins
�� Eliminate filtered water pumps

Deduct to Fixed Design-Build Price 9.6 mgd: $ 9,700,000 6.4 mgd: $ 8,100,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: $ 284,909 6.4 mgd: $ 201,440

Change in Preliminary Project Schedule No change
Change in Scheduled Construction Date No change
Change in Scheduled Acceptance Date No change
Advantages �� A frequently used method for managing  high iron and/or manganese in brackish well water 

treated by reverse osmosis
�� Proven history of reliability at facilities where anoxic conditions are maintained through the RO 
membranes

�� Reduces the risk of iron breakthrough or incomplete manganese oxidation if iron and/or 
manganese levels increase above projected concentrations

�� Significant  operational cost savings
�� Significant  capital cost savings
�� Eliminates solids handling and disposal

Disadvantages �� Is only feasible if iron and manganese in source water are 100% dissolved and no oxygen is 
present (anoxic conditions)

�� Requires careful design of wells to avoid cascading conditions or introduction of air when wells are 
cycled

�� If raw water wetwell is used, requires nitrogen blanket to prevent oxidation
�� Recommendation is contingent on operational data from test well
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Voluntary Alternative Proposal #3 – Maintain Iron and Manganese in Dissolved Form 

The RFP requires an oxidation and filtration system 
to remove iron and manganese anticipated in 
the slant well supply.  This is a prudent approach 
at this stage of design, as a representative test 
well has not yet been installed to provide reliable 
information on the water quality from the well.  For 
the seawater slant test well installed at Doheny 
State Beach in 2010, preliminary sampling from 
a vertical monitoring well indicated a similar iron 
concentration  to what has been assumed in this 
RFP, however, long term operation of the slant well 
showed a significant deterioration of water quality 
as the well was operated, with iron levels climbing 
from less than 2 mg/L to as high as 12 mg/L after 
18 months of operation.  Similarly, manganese 
concentrations increased from less than 0.5 mg/L 
to as high as 7 mg/L.  

While these high metals concentrations created a 
significant challenge for the pretreatment systems 
used during the pilot study, the water from the 
slant well remained anoxic for the duration of the 
testing, with dissolved oxygen concentrations 
consistently measuring at zero, ORP values con-
sistently below zero, and turbidities consistently 
less than 0.2 NTU. This low turbidity, anoxic water 

allowed sending the slant well water directly to 
the RO membranes (after cartridge filters), without 
oxidation or filtration to remove iron or manga-
nese.  In spite of iron concentrations exceeding 10 
mg/L, the fouling potential of the slant well water 
remained low, resulting in stable RO performance 
with very little loss in permeability or increase in 
differential pressure. Permeability results from this 
testing are shown in the figure below.

For the Monterey Peninsula Water Supply Project, 
the opportunity to avoid oxidation and filtration 
will be contingent on the water quality ultimately 
produced by the slant wells.  If this water is low in 
turbidity with negative ORP, similar to the Dana 
Point well, avoiding filters could provide a lower 
risk treatment alternative at a considerable cost 
savings. Without any data from a representative 
test well, however, it is not be advisable to move 
forward without pretreatment at this time.  It is 
therefore our recommendation that some form 
of oxidation and filtration be maintained in the 
design approach until data from a test well can be 
obtained to confirm the turbidity, DO, ORP, and 
metals concentrations in the well.  If future testing 
confirms that anoxic, low turbidity conditions are 
consistent in the slant well water, this voluntary 
alternative could provide a lower cost option for 
the project with significantly lower operating 

Long term operation of the Dana Point slant well 
saw increasing concentrations of iron as the TDS 
from the well stabilized. 
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costs and a lower risk of RO fouling.  Because of the 
seawater wetwell currently being planned to equal-
ize flows between various slant wells, this alternative 

Design Criteria for Voluntary Alternative 4
Item Description
Nitrogen Tank
  Number 1
  Type Horizontal, Painted steel
  Capacity 2,500 gallon
  Rating 3,000 psi

Item Description
Nitrogen Regulator    
 Type Forged body, 316 SS
 Number 2
 Capacity 120 scfm
Rating 4,000 psi
Manufacturer Matheson or equal

Charles Benson RoadCharles Benson Road

LEGEND
 9.6 mgd Base Case
 6.4 mgd Base Case
 Ultimate 12.8 for 9.6 mgd Base Case
 Ultimate 12.8 for 6.4 mgd Base Case
  Modifications to Base Project

Backwash
Reclamation

Basins

Treated Water Tanks

Brine
Equalization

Basin

Filtered
Water Storage

Tanks

Granular
Media

Pressure
Filters

Filtered Water &
Treated Water

Pump Pad

Salinas River Overlook
Tour Rest Stop

Admin. Building

Additional 20-feet for
Ultimate Expansion

Parking

Garden

Lime System

SWRO, Chemical
and

Electrical Building

CO2

Feet

30 60 120015

N
Dirt Road

Dirt Road

Design criteria for the nitrogen feed system are included in the table below.

also assumes a nitrogen feed system to displace air  
in the headspace above the wetwell and prevent 
oxygen transfer to the seawater in the wetwell. 
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Voluntary Alternative 4. Cal~Flo Emulsified Slaked Lime Slurry System

Cal~Flo Emulsified Slaked Lime Slurry System
Voluntary Proposal Number 4
Rated Capacity 11.2 mgd or 8.0 mgd (If selected, the system will be designed to accommodate desired finished 

water production capacity)
Summary Description  
of  Voluntary Proposal 

�� If selected, the Cal~Flo System would replace Option 1 – Continuous Hydrated Lime System, 
Alternative to Option 1 – Automated Batching Slurry System (i.e. Tekkem Alternative), or Option 
2 – Calcite Contactors.

�� The Cal~Flo System provides for the direct injection of NSF/ANSI 60 certified Cal~Flo emulsified 
slaked lime slurry into the reverse osmosis permeate stream.

�� The Cal~Flo System generally consists of 2 or 3 bulk storage tanks with mixers, 1 lime slurry 
transfer pump, 2 lime slurry feed pumps, and 1 in-line mechanical mixer.

�� The Cal~Flo System is generally designed and operated like any other liquid chemical system.
Summary of Change from Base 
Proposal

�� If selected, the Cal~Flo System would replace Option 1 – Continuous Hydrated Lime System, Alternative 
to Option 1 – Automated Batching Slurry System (i.e. Tekkem Alternative), or Option 2 – Calcite Contactors.

�� The Cal~Flo System requires a significantly smaller footprint than any of the options presented in the RFP.
Deduct to Fixed Design-Build Price 9.6 mgd: $1,500,000 6.4 mgd: $1,000,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: ($ 23,048) 6.4 mgd: ($ 5,730)

Change in Preliminary Project Schedule No change
Change in Scheduled Construction Date No change
Change in Scheduled Acceptance Date No change
Advantages �� Eliminates dry chemical storage, feed, and preparation systems.

�� Eliminates dust and inhalation hazards associated with storage and handling of dry product.
�� Operators store and feed Cal~Flo emulsified slaked lime slurry product as received from tanker 
(i.e. no wetting or preparation required).

�� Eliminates potential turbidity excursions associated with calcite contactors.
�� Eliminates need for grit removal system.
�� Cal~Flo emulsified slaked lime slurry is NSF/ANSI 60 certified.
�� Simplified system with fewer mechanical components reduces maintenance costs.
�� Simplified system with fewer instruments and reduced control requirements.
�� Improved safety.
�� Consistent product quality improves process control and consistency.
�� Proven performance in similar applications.
�� Simple system facilitates future expansion with additional tank(s) and/or metering pump(s).

Disadvantages �� The Cal~Flo System is a patented and proprietary system only available through Burnett Lime or 
licensed distributor.

�� Complete functional guarantee of Cal~Flo System is provided only when Cal~Flo emulsified 
slaked lime slurry is used (other products can be used if desired, however, the functional 
guarantee will be voided).

�� Cal~Flo emulsified slaked lime slurry only available through licensed manufacturer (i.e. General 
Chemical).

�� Requires in-line mechanical mixer at high dosages to avoid excursions in turbidity.
�� The Cal~Flo System is not NSF/ANSI 61 certified, however, Burnett Lime is currently in the process 
of obtaining certification.  (The Cal~Flo emulsified slaked lime slurry is NSF/ANSI 61 certified.)
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Cal~Flo Emulsified Slaked Lime Slurry System
Drawings attached Drawings were developed for a 2 tank system.  Note, 2 tank system provides sufficient storage based 

upon max flow-avg dose condition.  Additional tank required to meet storage requirement for avg 
flow-max dose condition.

�� P&IDs
–– 5000-28306-I36B
–– 5000-28306-I46

�� Mechanical
–– 5000-28306-M11

Design Criteria Table for Voluntary Alternative Proposal #4
A list of references and the product brochure are attached for reference.  The figure below shows the dif-
ferences in the process flow diagram between the two post stabilization alternatives.  The figure includes 
photos of the facilities after years of being in operation.

Design Criteria for Voluntary Alternative 4
Parameter 8.0 mgd Finished Water Flow Rate 11.2 mgd Finished Water Flow Rate
Chemical Lime (Calcium Hydroxide, Ca(OH)2)
Form Liquid
Purity (%) 30
Specific Gravity 1.17
Delivery Form Bulk Delivery
Delivery Quantity (gal) 5,000
Application Point - Composite Permeate Pipe
Flow Basis - Composite Permeate
Maximum (mgd) 8.0 11.2
Average (mgd) 6.4 9.6
Minimum (mgd) 3.2 3.2
Dosage - Composite Permeate
Maximum (mg/L as 100% Ca(OH)2) 74 74
Average (mg/L as 100% Ca(OH)2) 28.7 28.7
Minimum (mg/L as 100% Ca(OH)2) 28.7 28.7
Usage - Composite Permeate
Maximum (lb/day as 100% Ca(OH)2) 4,937 6,912
Average (lb/day as 100% Ca(OH)2) 1,532 2,298
Minimum (lb/day as 100% Ca(OH)2) 766 766
Max Flow-Avg Dose (lb/day as 100% Ca(OH)2) 1,915 2,681
Avg Flow-Max Dose (lb/day as 100% Ca(OH)2) 3,950 5,925
Usage - Composite Permeate
Maximum (gpd as 30% Delivered Product) 1,687 2,361
Average (gpd as 30% Delivered Product) 523 785
Minimum (gpd as 30% Delivered Product) 262 262
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Max Flow-Avg Dose (gpd as 30% Delivered Product) 654 916
Avg Flow-Max Dose (gpd as 30% Delivered Product) 1,349 2,024
Bulk Storage Tanks
Total Number of Tanks 2 2
Volume of Each Tank (gal) 20,000 20,000
Total Storage Volume (gal) 40,000 40,000
Storage Time at Maximum Usage Rate (days) 23.7 16.9
Storage Time at Average Usage Rate (days) 76.4 51.0
Storage Time at Minimum Usage Rate (days) 152.9 152.9
Storage Time at Max Flow-Avg Dose Usage Rate (days) 61.1 43.7
Storage Time at Avg Flow-Max Dose Usage Rate (days) 29.6 19.8
Tank Mixers
Type Vertical, Flange Mounted Vertical, Flange Mounted
Total Number of Mixers 2 2
Motor Horsepower (HP) 10 10
Motor Speed (rpm) 1,750 1,750
Motor Electrical Requirements (Volt/Phase/Hertz) 480/3/60 480/3/60
Motor Type TEFC TEFC
Bulk Storage Tank Transfer Pump
Type Centrifugal Centrifugal
Total Number of Transfer Pumps 2 (One Active/One Shelf Spare) 2 (One Active/One Shelf Spare)
Flow (gph) 150 150
Minimum Total Dynamic Head (ft) 35 35
Motor Horsepower (HP) 7.5 7.5
Motor Speed (rpm) 1,800 1,800
Motor Electrical Requirements (Volt/Phase/Hertz) 480/3/60 480/3/60
Motor Type TEFC TEFC
Metering Pumps
Type Tubular Diaphragm Tubular Diaphragm
Number of Pumps 2 (One Active/One Standby) 2 (One Active/One Standby)
Maximum Capacity (gph) 77.3 108.2
Minimum Capacity (gph) 12.0 12.0
Method of Control Primary Control - Flow Paced 

Secondary Control - Alkalinity
Primary Control - Flow Paced 
Secondary Control - Alkalinity
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Voluntary Alternative 5. Bulk Sodium Hypochlorite Storage and Feed System

Voluntary Proposal Number Bulk storage and delivery of Sodium Hypochlorite
Rated Capacity 9.6 mgd and 6.4 mgd
Summary Description  
of  Voluntary Proposal 

�� If selected, the Bulk Sodium Hypochlorite Storage and Feed System would replace the On-Site 
Sodium Hypochlorite Generation System in its entirety.

�� The Bulk Sodium Hypochlorite Storage and Feed System provides for the direct injection of bulk 
sodium hypochlorite (12%) into various process streams.

�� The Bulk Sodium Hypochlorite Storage and Feed System generally consists of 2 bulk storage tanks 
and 5 metering pumps.

Summary of Change from Base 
Proposal

�� If selected, the Bulk Sodium Hypochlorite Storage and Feed System would replace the On-Site Sodium 
Hypochlorite Generation System in its entirety (i.e. salt storage/brine tanks, generation units, transformers/
rectifiers, dilute hypochlorite storage tanks, large capacity dilute hypochlorite metering pumps, hydrogen 
gas detectors, etc.).

�� The Bulk Sodium Hypochlorite Storage and Feed System requires a significantly smaller footprint than the 
On-Site Sodium Hypochlorite Generation System presented in the RFP

Deduct to Fixed Design-Build Price 9.6 mgd: $800,000 6.4 mgd: $800,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: ($ 54,994) 6.4 mgd: ($ 31,353)

Change in Preliminary Project Schedule None
Change in Scheduled Construction Date None
Change in Scheduled Acceptance Date None
Advantages �� Operators store and feed bulk sodium hypochlorite as received from tanker (i.e. does not require 

operators to “make” chemical using sophisticated generation equipment).
�� Eliminates generation of explosive hydrogen gas.
�� Simplified system with fewer mechanical components reduces maintenance costs.
�� Simplified system with fewer instruments and reduced control requirements.
�� Simple system facilitates future expansion with additional tank(s) and/or metering pump(s).

Disadvantages �� Bulk sodium hypochlorite pricing is not as stable as pricing of sodium chlorite, electricity, and 
water.

�� Bulk sodium hypochlorite deteriorates at an increased rate when compared to dilute (0.8%) 
sodium hypochlorite.

�� Bulk sodium hypochlorite is a hazardous chemical and presents an increased safety concern when 
compared to dilute (0.8%) sodium hypochlorite.
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Design Criteria for Voluntary Alternative 5
Parameter 8.0 mgd Finished Water Flow Rate 11.2 mgd Finished Water Flow Rate
Chemical Sodium Hypochlorite Solution (NaOCl)
Form Liquid
Purity (%) 12
Available Chlorine (lbs Cl2/gal) 0.978
Specific Gravity 1.168
Delivery Form Bulk Delivery
Delivery Quantity (gal) 4,500
Application Point - Raw Water Pipe
Application Point - Spent Filter Backwash Storage Tank
Application Point - Composite Permeate Pipe
Flow Basis - Raw Water
Maximum (mgd) 20.9 29.2
Average (mgd) 16.7 25.1
Minimum (mgd) 8.4 8.4
Flow Basis - Spent Filter Backwash Storage Tank
Maximum (mgd) 1.4 2.5
Average (mgd) 1.1 2.1
Minimum (mgd) 0.6 0.7
Flow Basis - Composite Permeate
Maximum (mgd) 8.0 11.2
Average (mgd) 6.4 9.6
Minimum (mgd) 3.2 3.2
Dosage - Raw Water
Maximum (mg/L as 100% Cl2) 3 3
Average (mg/L as 100% Cl2) 2 2
Minimum (mg/L as 100% Cl2) 0.5 0.5
Dosage - Spent Filter Backwash Storage Tank
Maximum (mg/L as 100% Cl2) 1.5 1.5
Average (mg/L as 100% Cl2) 1 1
Minimum (mg/L as 100% Cl2) 0.5 0.5
Dosage - Composite Permeate
Maximum (mg/L as 100% Cl2) 2 2
Average (mg/L as 100% Cl2) 1.5 1.5
Minimum (mg/L as 100% Cl2) 1 1
Usage - Raw Water
Maximum (lb/day as 100% Cl2) 522 731
Average (lb/day as 100% Cl2) 279 418
Minimum (lb/day as 100% Cl2) 35 35
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Parameter 8.0 mgd Finished Water Flow Rate 11.2 mgd Finished Water Flow Rate
Max Flow-Avg Dose (lb/day as 100% Cl2) 348 487
Avg Flow-Max Dose (lb/day as 100% Cl2) 418 627
Usage - Spent Filter Backwash Storage Tank
Maximum (lb/day as 100% Cl2) 18 32
Average (lb/day as 100% Cl2) 10 18
Minimum (lb/day as 100% Cl2) 2 3
Max Flow-Avg Dose (lb/day as 100% Cl2) 12 21
Avg Flow-Max Dose (lb/day as 100% Cl2) 14 27
Usage - Composite Permeate
Maximum (lb/day as 100% Cl2) 133 187
Average (lb/day as 100% Cl2) 80 120
Minimum (lb/day as 100% Cl2) 27 27
Max Flow-Avg Dose (lb/day as 100% Cl2) 100 140
Avg Flow-Max Dose (lb/day as 100% Cl2) 107 160
Total Usage
Maximum (lb/day as 100% Cl2) 673 949
Average (lb/day as 100% Cl2) 368 556
Minimum (lb/day as 100% Cl2) 64 64
Max Flow-Avg Dose (lb/day as 100% Cl2) 460 648
Avg Flow-Max Dose (lb/day as 100% Cl2) 539 814
Usage - Raw Water
Maximum (gpd as 12% Delivered Product) 534 748
Average (gpd as 12% Delivered Product) 285 427
Minimum (gpd as 12% Delivered Product) 36 36
Max Flow-Avg Dose (gpd as 12% Delivered Product) 356 498
Avg Flow-Max Dose (gpd as 12% Delivered Product) 427 641
Usage - Spent Filter Backwash Storage Tank
Maximum (gpd as 12% Delivered Product) 18 32
Average (gpd as 12% Delivered Product) 10 18
Minimum (gpd as 12% Delivered Product) 2 3
Max Flow-Avg Dose (gpd as 12% Delivered Product) 12 21
Avg Flow-Max Dose (gpd as 12% Delivered Product) 14 27
Usage - Composite Permeate
Maximum (gpd as 12% Delivered Product) 136 191
Average (gpd as 12% Delivered Product) 82 123
Minimum (gpd as 12% Delivered Product) 27 27
Max Flow-Avg Dose (gpd as 12% Delivered Product) 102 143
Avg Flow-Max Dose (gpd as 12% Delivered Product) 109 164
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Parameter 8.0 mgd Finished Water Flow Rate 11.2 mgd Finished Water Flow Rate
Total Usage
Maximum (gpd as 12% Delivered Product) 688 971
Average (gpd as 12% Delivered Product) 376 568
Minimum (gpd as 12% Delivered Product) 65 66
Max Flow-Avg Dose (gpd as 12% Delivered Product) 470 663
Avg Flow-Max Dose (gpd as 12% Delivered Product) 551 832
Bulk Storage Tanks
Total Number of Tanks 2 2
Volume of Each Tank (gal) 6,500 6,500
Total Storage Volume (gal) 13,000 13,000
Storage Time at Maximum Usage Rate (days) 19 13
Storage Time at Average Usage Rate (days) 35 23
Storage Time at Minimum Usage Rate (days) 199 197
Storage Time at Max Flow-Avg Dose Usage Rate (days) 28 20
Storage Time at Avg Flow-Max Dose Usage Rate (days) 23.6 15.6
Metering Pumps - Raw Water
Type Peristaltic Peristaltic
Number of Pumps 2 (One Active/One Standby) 2 (One Active/One Standby)
Maximum Capacity (gph) 24.5 34.3
Minimum Capacity (gph) 1.5 1.5
Method of Control Primary Control - Flow Paced

Secondary Control - Cl2 Residual
Primary Control - Flow Paced

Secondary Control - Cl2 Residual
Metering Pumps - Spent Filter Backwash Storage Tank
Type Peristaltic Peristaltic
Number of Pumps 1 (One Active) 1 (One Active)
Maximum Capacity (gph) 0.8 1.5
Minimum Capacity (gph) 0.1 0.1
Method of Control Manual Manual
Metering Pumps - Composite Permeate
Type Peristaltic Peristaltic
Number of Pumps 2 (One Active/One Standby) 2 (One Active/One Standby)
Maximum Capacity (gph) 6.3 8.8
Minimum Capacity (gph) 1.1 1.1
Method of Control Primary Control - Flow Paced

Secondary Control - Cl2 Residual
Primary Control - Flow Paced

Secondary Control - Cl2 Residual
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Delete Sulfuric Acid
Voluntary Proposal Number 6
Rated Capacity 9.6 mgd and 6.4 mgd
Summary Description  
of  Voluntary Proposal 

Remove sulfuric acid system

Summary of Change from Base 
Proposal

Remove sulfuric acid storage and feed system from design.  Water quality projections indicate that 
sulfuric acid is not needed at the design RO recoveries.

Deduct to Fixed Design-Build Price 9.6 mgd: $ 60,000 6.4 mgd: $ 60,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: $ 146,528 6.4 mgd: $ 98,348

Change in Preliminary Project Schedule None
Change in Scheduled Construction Date None
Change in Scheduled Acceptance Date None
Advantages �� Less number of equipment and instruments to operate and maintain

�� If necessary, space will remain in the building to install equipment
�� Less hazardous chemicals for operators to handle 
�� Less complex process control

Disadvantages �� Costs could increase if determined sulfuric acid is necessary and installed at a later date
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Voluntary Alternative 7. Eliminate Walls from Pressure Filter Gallery

Eliminate Pressure Filter Gallery Walls
Voluntary Proposal Number 7
Rated Capacity 9.6 mgd and 6.4 mgd
Summary Description  
of  Voluntary Proposal 

Eliminate the walls on each side of the Pressure Filter Gallery and provide just a canopy over the end 
of the pressure filters, piping and valves.

Summary of Change from Base 
Proposal

The 9.6 mgd base proposal provides approximately 2800 sq ft of wall panel to enclose the pressure 
filter pipes, and the 6.4 mgd base proposal provides approximately 2200 sq ft of wall panel to 
enclose the pressure filter pipes.  Elimination of dry pipe fire sprinkler system

Deduct to Fixed Design-Build Price 9.6 mgd: $ 88,000 6.4 mgd: $ 70,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: $0 6.4 mgd: $0

Change in Preliminary Project Schedule None
Change in Scheduled Construction Date None
Change in Scheduled Acceptance Date None
Advantages �� Reduces costs by eliminating expensive framing to support the metal wall panels around the 

circular pressure filters
�� Improve access between the pressure filter piping and the exterior components along the length 
of the pressure 

�� Improved natural ventilation and lighting in the pipe gallery
Disadvantages �� Wind can blow rain and debris into the pipe gallery

�� The space cannot be heated
�� Reduced Security for components
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Voluntary Alternative 8. Eliminate Walls from Chemical Storage

Eliminate Walls from Chemical Storage
Voluntary Proposal Number 8
Rated Capacity State 9.6 mgd and/or 6.4 mgd
Summary Description  
of  Voluntary Proposal 

Eliminate exterior walls around chemical storage rooms.  Roof and internal walls for separation of 
non-compatible chemicals would still be provided.

Summary of Change from Base 
Proposal

�� External walls around chemical areas would be eliminated
�� Due to open nature of these storage areas HVAC ventilation systems could be reduced

Deduct to Fixed Design-Build Price 9.6 mgd: $ 50,000 6.4 mgd: $ 40,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: $ 0 6.4 mgd: $ 0

Change in Preliminary Project Schedule None
Change in Scheduled Construction Date None
Change in Scheduled Acceptance Date None
Advantages �� Reduction in capital cost

�� Reduction in O&M cost as fewer ventilation fans would be required, thus reducing power 
consumption and maintenance requirements.

�� While removable panels have been proved in the base project, open walls would allow for easier 
access should tank replacement or major maintenance be required

Disadvantages �� While sheltered open walls would allow partial weather exposure.  While all equipment would 
be designed for this exposure, operators working on equipment in this area would be partially 
exposed to elements.
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Smaller Finished Water Tanks and Install UV
Voluntary Proposal Number 10. Reduce Chlorine Contact Volume
Rated Capacity 9.6 mgd and 6.4 mgd
Summary Description  
of  Voluntary Proposal 

Reduce Chlorine Contact tank size by obtaining disinfection credits for UV

Summary of Change from Base 
Proposal

�� Reduce size of finished water tanks from 750,000 gallons each to 220,000 gallons each
�� Permit the UV units to achieve 4-log removal credits for Giardia and Cryptosporidium
�� Provide chlorine contact to achieve 4-log virus reduction (6 mg/L-min required at 10°C)  

Deduct to Fixed Design-Build Price 9.6 mgd: $ 400,000 6.4 mgd: $ 400,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: $ 0 6.4 mgd: $ 0

Change in Preliminary Project Schedule No Change
Change in Scheduled Construction Date No Change
Change in Scheduled Acceptance Date No Change
Advantages �� Complies with new Cryptosporidium requirements of LT2 ESWTR not in place when Sand City was 

permitted
�� Complies with multiple barrier requirements for Giardia and viruses
�� Can be done with same UV dose specified in RFP, provided EPA validated units are used
�� Reduces chlorine usage
�� Increases usable volume for flow equalization 

Disadvantages �� Limits the UV manufacturers and UV products that can be used (DVGW validation not sufficient)
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Voluntary Alternative 9 – Smaller Finished Water Tanks and Install UV

Baseline Alternative Voluntary Alternative

Voluntary Alternative 10 – Reduce Chlorine Contact Tanks

Fixed for CT,
615,000

Usable
Volume,
135,000

Usable Volume,
153,000

Fixed
for CT,
67,000

The RFP specifies that pathogen removal credits be 
achieved through a combination of RO, UV, and free 
chlorine contact, specifying that free chlorine be 
used to achieve a minimum 1-log Giardia inactiva-
tion. This requirement would dictate a 615,000 
gallon minimum water volume in the finished 
water tanks to meet the CT requirements. As an 
alternative, UV could be used to meet the Giardia 
and Cryptosporidium inactivation requirements, 
allowing the minimum chlorine contact volume to 
be reduced to 67,000 gallons to achieve only the 
4-log virus inactivation. As some flow equalization is 
needed on top of the chlorine contact, this alterna-
tive includes a total of 440,000 gallons of storage, 
split between two independent 220,000 gallon 
tanks.  The majority of this volume would be used 
for flow equalization, while a minimum of 67,000 
gallons would be maintained for chlorine contact.

By using the installed UV units to provide 
redundant Giardia removal, the finished water 
tank volumes can be decreased substantially, 
while increasing the usable volume for flow 
equalization.

The primary benefit of this alternative is the reduction in size of the finished water tanks, however, the 
usable volume for flow equalization, above the minimum chlorine contact volume, would be larger than 
the volume specified in the RFP, providing improved operational flexibility to meet diurnal flow and 
demand variations.  Maintaining the use of UV units would also allow the facility to meet the increased 
Cryptosporidium removal requirements specified by the Long Term 2 Enhanced Surface Water Treatment 
Rule (LT2), which was not in place at the time that the Sand City plant was permitted.  Recent discussions 
with CDPH have confirmed that a total of 5.5-log Cryptosporidium inactivation will now be required if a 
watershed sanitary survey is avoided.  Cryptosporidium cannot be inactivated with free chlorine, requir-
ing that UV be used in conjunction with RO.  The table below presents the base line approach and the 
alternative approach for meeting the pathogen removal requirements.

Pathogen Log Reduction Requirements and Approach
Parameter Maximum Requirement Base Alternative Voluntary Alternative 10

RO UV Cl2 Total RO UV Cl2 Total

Cryptosporidium 5.5 2 4 0 6 2 4 0 6
Giardia 5 2 4 1 7 2 4 0 6
Virus 6 2 0 4 6 2 0 4 6

Design Criteria for the reduced capacity finished water tanks are included in the table below.

Design Criteria for Voluntary Alternative 9
Item Description
Finished Water Tanks
  Number 2
  Type Painted steel
  Capacity 220,000 gallons
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Substitution of Industry Standard Materials
Voluntary Proposal Number 10
Rated Capacity 9.6 mgd and 6.4 mgd

Summary Description  
of  Voluntary Proposal 

Modifications of some of the RFP design criteria to align with similar industry standard design 
criteria for seawater plants without impacting water quality criteria, performance or long term 
maintenance.  

Summary of Change from Base 
Proposal

�� Change 4160V – 480V transformers from Cast Coil dry type style to liquid filled pad mount style.  
Cast Coil transformers of this size are substation style and conflict with PG&E standards

�� Change the Generator Enclosure from Pritchard Brown to Cummins.  Pritchard Brown is a quality 
manufacturer but is located on the east coast.  This requires fabricating the generator on the 
west coast shipping it to the east coast and back to the west coast for delivery and installation.  
Cummins makes comparable quality enclosures at the same factory as the generator on the west 
coast, avoiding costly additional shipping.

�� Change the rating of the 21kv breakers/gear from 35kv to 27kv.  27KV is the standard rating for 
PG&E and will likely be required by PG&E.

�� Delete curb and gutter on plant roads.  To better blend with the coastal and rural environment  
and promote natural infiltration of storm water we propose to provide roadways without curb  
and gutter

�� Provide standard check valves on the discharge of the finished water pump station in lieu of 
hydraulic ball valves.

�� Modify the spacing of chemical containment sumps from 100’ to 300’.  All containment pipe will 
still be sloped to drain to the sumps.

�� Change the piping material for low pressure, seawater above ground piping from FRP to HDPE.  
The below ground piping is currently allowed to be HDPE.  HDPE is commonly used for above 
ground piping provided proper pipe supports are included.  This alternative includes installation of 
the necessary pipe supports for the above ground HDPE pipes.

�� Delete the uninterruptible power supplies on the UV system.  On power failure the pumps will also 
fail so water will not flow.  Once the backup generator is started to run the flushing pumps the 
UV system would be powered by the backup generator.  Thus no flow would occur when the UV 
system didn’t have power.

Deduct to Fixed Design-Build Price 9.6 mgd: $ 790,000 6.4 mgd: $ 790,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: $ 0 6.4 mgd: $ 0

Change in Preliminary Project Schedule None
Change in Scheduled Construction Date None
Change in Scheduled Acceptance Date None
Advantages Construction cost savings
Disadvantages Requires deviations from CAW stated preferences
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Vibration Monitoring
Voluntary Proposal Number 11. Vibration Monitoring
Rated Capacity State 9.6 mgd and 6.4 mgd
Summary Description  
of  Voluntary Proposal 

Provide Vibration Monitors only on Pumps greater than 500 HP

Summary of Change from Base 
Proposal

RFP requires vibration monitors on pumps greater than 200HP  While it is prudent to provide these 
on the 1st pass RO feed pumps which are 800 HP in size the smaller 200-500HP pumps are rarely 
provided with vibration monitoring in the industry.  In this Voluntary alternative vibration monitors 
would only be provided on pump larger than 500HP(1st pass RO Feed)

Deduct to Fixed Design-Build Price 9.6 mgd: $ 50,000 6.4 mgd: $ 50,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: $ 0 6.4 mgd: $ 0

Change in Preliminary Project Schedule None
Change in Scheduled Construction Date None
Change in Scheduled Acceptance Date None
Advantages �� Vibration monitoring systems can be maintenance intensive

�� Vibration monitoring systems can be a source of nuisance alarms
�� Cost savings

Disadvantages �� Should an imbalance develop vibration monitors may provide opperators an alarm before they 
notice the malfunction during their regular rounds.

Drawings attached None
Graphics included None
Design Criteria Tables attached None
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FRP Cartridge Filters
Voluntary Proposal Number 12
Rated Capacity 9.6 mgd and 6.4 mgd
Summary Description  
of  Voluntary Proposal 

Change the material of construction of the RO Cartridge filters from AL6X to FRP

Summary of Change from Base 
Proposal

�� Change cartridge filters from AL6X to FRP

Deduct to Fixed Design-Build Price 9.6 mgd: $ 90,000 6.4 mgd: $ 64,000
Expected Annual Operating Cost 
Savings (assumes no inflation)

9.6 mgd: $ 0 6.4 mgd: $ 0

Change in Preliminary Project Schedule None
Change in Scheduled Construction Date None
Change in Scheduled Acceptance Date None
Advantages �� Despite the built in lifting devises FRP is lighter and thus changing cartridge filters will be slightly 

less strenuous on the operators
�� While AL6X is extremely corrosion resistant it is prone to some amount of surface rusting, that 
while not a functional issue, can be aesthetically undesirable

Disadvantages �� Many believe AL6X has a longer design life; however, FRP is being used for pipe material and RO 
pressure vessels, and is proving to be comparable in design life to AL6X
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