RANCHO MURIETA COMMUNITY SERVICES DISTRICT
15160 JACKSON ROAD
RANCHO MURIETA, CA. 95683

BOARD WORKSHOP/SPECIAL MEETING
April 26, 2013
District Administration Building
2:00 p.m.

NOTICE IS HEREBY GIVEN that the Board of Directors of the Rancho Murieta Community Services District
will hold a Special Meeting on April 26, 2013 at 2:00 p.m., at the Rancho Murieta Community Services
District Board Room at 15160 Jackson Road, Rancho Murieta.
Note:

The running times listed on this agenda are only estimates and may be discussed earlier or later than shown. At the
discretion of the Board, an item may be moved on the agenda and or taken out of order.

AGENDA
RUNNING TIME

1.

CALL TO ORDER, ROLL CALL - Determination of Quorum - President Pasek (Roll Call)

2.

ADOPT AGENDA (Motion)

2:05

3.

COMMENTS FROM THE PUBLIC

2:10

The public shall have the opportunity to directly address the Board on any item of
interest before or during the Board’s consideration of that item. Public comment
on items within the jurisdiction of the Board is welcome, subject to reasonable time
limitations for each speaker.

2:00

If you wish to address the Board at this time, as a courtesy, please state your name
and address, and reserve your comments to no more than 3 minutes so that others
may be allowed to speak. No action will be taken. (5 min.)

4.

REVIEW/DISCUSSION COSUMNES RIVER LAND, LLC, WATER TREATMENT
PLANT EXPANSION PROPOSAL
As a courtesy to help focus the workshop dialogue, comments must apply to the
agenda item under discussion and will be accepted when the agenda item
discussion has been completed by the participants.

a) History of Water Treatment Plant 1 and Lack of Capacity for Long Term
Community Progress
b) Why Membranes for Water Treatment Plant and Expandability with this
Approach? Why Now?
c) Public Works Contracting Methods/Design Build Limitations/Alternative
Contracting Methods
d) Presentation and Discussion of Financing Mechanisms and Water Treatment
Plant Expansion Procurement Approaches.
e) Cosumnes River Land, LLC/John Sullivan’s Conceptual Approach for Water
Treatment Plant 1 and Water Service to Hotel Project.
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2:15

f) Cosumnes River Land, LLC/John Sullivan’s Management Approach - Team
Qualifications
g) Cosumnes River Land, LLC/John Sullivan’s Contractual Approach, Role of the
District, GE Capital Lease
h) The Way Forward – Next Steps and Direction to Staff

5.

DIRECTOR COMMENTS/SUGGESTIONS

4:30

6.

ADJOURNMENT (Motion)

4:35

"In accordance with California Government Code Section 54957.5, any writing or document that is a public record, relates to
an open session agenda item and is distributed less than 72 hours prior to a regular meeting, will be made available for
public inspection in the District offices during normal business hours. If, however, the document is not distributed until the
regular meeting to which it relates, then the document or writing will be made available to the public at the location of the
meeting."
In compliance with the Americans with Disabilities Act, if you are a disabled person and you need a disability-related
modification or accommodation to participate in this meeting, please contact the District Office at 916-354-3700 or fax 916354-2082. Requests must be made as soon as possible and at least two (2) full business days before the start of the meeting.
Note: This agenda is posted pursuant to the provisions of the Government Code commencing at Section 54950. The date of
this posting is April 24, 2013. Posting locations are: 1) District Office; 2) Plaza Foods; 3) Rancho Murieta Association; 4)
Murieta Village Association.

Z:\suzanne\Board\Board Packets\2013 packets\Board 04-26-2013 special\Board Agenda 04-26-2013.doc

April 1, 2013
Mr. Edward R. Crouse
General Manager
Rancho Murieta CSD
P.O. Box 1050
Rancho Murieta, CA 95683
Re:

Water Treatment Plant Expansion/Upgrade Project

Dear Mr. Crouse:
We understand that the President of your board wants to make sure membranes are still the appropriate
treatment process for upgrading and expanding the existing water treatment plant (WTP). HDR still
believes that membranes are the best choice for the proposed WTP expansion/upgrade project for the
following reasons:
•
•

•
•
•

Membranes provide a positive barrier against pathogens that does not rely on chemical feed.
The turbidity of the water from Chesbro Reservoir is very low allowing for direct membrane
filtration without the need for sedimentation. A conventional process would require
sedimentation to receive the full log removal credits for Giardia and Cryptosporidium.
If direct filtration were to be utilized, a larger chlorine contact basin would be needed and/or a
UV disinfection system would need to be added.
Membranes can fit into an area one third the size that would be needed for a conventional
process.
Because fewer chemicals are required, a membrane system will generate less residuals than a
conventional plant.

Please let me know if you have any questions or require additional information.
Sincerely,

Richard Stratton, P.E.
Senior Project Manager/Vice President
HDR Engineering

GE
Water & Process Technologies
Budget Proposal for

Rancho Murieta CSD WTP Retrofit
Submitted to:
Rancho Murieta CSD WTP Retrofit Design Team

April 18, 2013
Proposal Number: 794287rev01
Submitted by:
ZENON Environmental Corporation d/b/a GE Water & Process Technologies
Chris Allen, P.E. – Regional Manager
chris.allen@ge.com
(503) 307-2238

Local Representation by:
Coombs Hopkins
Dean Boode
dean@coombshopkins.com
(925) 708-9730
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GE Water & Process Technologies
Confidential and Proprietary Information
GE Water & Process Technologies (“Seller”) submits the information contained in this
document for evaluation by Rancho Murieta CSD (“Buyer”) only. Buyer agrees not to reveal its
contents except to those in Buyers organization necessary for evaluation. Copies of this
document may not be made without the prior written consent of Sellers Management. If the
preceding is not acceptable to Buyer, this document shall be returned to Seller.
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1

Technical and Engineering Details

1.1 Basis of Design
This proposal is based on retrofitting a ZeeWeed ultrafiltration membrane plant into the
existing rectangular clarifier at conventional plant #1. The proposed process uses surface
water for a potable water application. Raw water from Lake Chesbro is seasonally
pretreated using 1-mm screening and flocculation steps and PAC dosing for taste and odor
at a dose of approximately 1 mg/L before being sent to the membrane system, which in turn
sends permeate to chlorine disinfection and further distribution by others.
The ultrafiltration membrane system for the Rancho Murieta CSD WTP project is designed to
produce an initial net permeate (UF treated water) flow of 3.2 MGD. The system is sized to
accommodate a potential future expansion of up to 5.5 MGD net permeate flow through the
step addition of cassettes and modules.

Design Conditions
Design Temperature Range
Initial Design Capacity (Net) With All Trains In Service At 10°C
Initial Design Capacity (Net) With One Train Out Of Service At 10°C
Future Design Capacity (Net) With All Trains In Service At 10°C
Future Design Capacity (Net) With One Train Out Of Service At 10°C
Recovery (at design capacity)

10 – 25 °C
3.2 MGD
3.2 MGD
5.5 MGD
5.5 MGD
95 %

Note 1: The membrane filtration system proposed as part of this offer is designed to follow seasonal
fluctuations in production output between the summer and winter months.
Note 2: The membrane filtration system proposed as part of this offer is designed to operate under
the following Firm Capacity conditions:


Firm Capacity: One train offline for unscheduled maintenance events in the plant for a
maximum continuous interruption of 24 hours. The design is based on the premise that these
interruptions do not exceed 24 hours every 30 days. After 24 hours of continuous operation
under firm capacity conditions, the plant capacity has to be reduced proportionally to obtain
a flux at or below the design flux with all trains in operation.

Note 3: The membrane system proposed as part of this offer is designed to operate under the
following hydraulic conditions:


The flow rate upstream of the membranes can be varied or there is enough equalization
volume in the upstream processes to accommodate the interruptions in flow due to the
different operating modes of the membrane system (Backwashes, maintenance cleans,
integrity tests). The membrane system is therefore not designed to ramp up the other trains
that are running while these events occur on one or more trains simultaneously.

Note 4: The recovery objective of the system can be achieved during steady state operation over the
course of a 24-hour period and may be affected by repeated standby events. The recovery
objective is to be met at the maximum design capacity. Operation under low flow scenarios
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increases the proportion of chemical waste over backwash waste, which under certain
conditions may impact the ability of the system to meet its recovery objective.

Physical Parameters
The raw water quality from Lake Chesbro as provided in the plant raw water quality table are
summarized below:
From
Specifications or
Assumed Note 1

Units

Average

Minimum

Maximum

Alkalinity

Specified

mg/L as
CaCO3

42.7

30

48

Total Hardness

Specified

mg/L as
CaCO3

40.6

37

43

pH

Specified

-

7.5

7.1

8.3

Water Plant Info

°C

-

10

25

Total Organic Carbon (TOC)

Specified

mg/L

3.0

1.8

3.5

Dissolved Organic Carbon
(DOC)

Specified

mg/L

2.7

1.4

3.6

Apparent Color

Assumed

TCU

20

10

45

Turbidity

Specified

NTU

2.2

0.5

16.1

Suspended Solids

Assumed

mg/L

5

2.5

7.5

Total Dissolved Solids

Specified

mg/L

65

58

72

Calcium

Specified

mg/L

8.9

8.3

9.4

Magnesium

Specified

mg/L

4.4

4

4.7

Barium

Assumed

mg/L

0.01

BDL

0.02

Strontium

Assumed

mg/L

0.01

BDL

0.02

Dissolved iron

Specified

ug/L

135

95

160

Sulfate

Specified

mg/L

4.1

3.3

6.3

Dissolved aluminum

Specified

mg/L

0.5

0.05

1.4

Dissolved manganese

Specified

mg/L

0.04

0.01

0.08

Total silica (SiO2)

Assumed

mg/L

0.5

BDL

2

Langelier Saturation Index
(LSI)

Assumed

-

Negative

Negative

Negative

Parameter

Temperature

Note 1: This column identifies whether the parameters listed in each row are assumed values
because they were not supplied to GE during the preparation of this proposal or if the values
listed reference the raw water data provided by the plant.
Note 2: The use of any chemicals added to the treatment process (i.e. polymers, flocculants,
coagulants, coagulant aids, oxidants, acids, bases etc.) that may come in contact with the
ZeeWeed® membranes must be approved by SELLER prior to use as part of this proposal or at
a subsequent date later on during plant operation.
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Note 3: Screening to 500 microns is requiremed upstream of the membrane system. Only punched
holes or woven mesh style screens are acceptable. Wedge wire screens are not acceptable
and any temporary unscreened bypass is not allowed. All tanks, clarifiers, settlers, channels,
etc. following the screens are to be covered and protected from the outside elements such
that no leaves, twigs or any foreign materials can enter the membrane tank.
Note 4: TOC removal is a function of three variables: TOC concentration levels in the water, type of
coagulant used, and the pH of the water. Coagulant addition and pH adjustment is typically
required to achieve TOC, UV254, and color removal. Removal efficiencies are dependent on
optimization of the coagulation-flocculation pretreatment process.
Note 5: Pre-treatment including oxidant addition and pH adjustment may be required for the
oxidation of dissolved iron and manganese. The treated water quality is dependent on
optimization of the oxidation pre-treatment process.
Note 6: The plant is designed to accommodate recycle streams ahead of the membrane system. Any
recycle stream has to be injected upstream of the feed water strainers. The recycle stream(s)
that are recycled ahead of the membrane system are to be within the following quality
parameters.
Parameter

Maximum Value

95% percentile value

Turbidity (NTU)

<= 10

<= 2

Total Organic Carbon
(mg/L)

<= 5

<=2.5

Total Iron (mg/L)

<= 0.2

<= 0.1

Total Manganese (mg/L)

<= 0.10

<= 0.05

Total Aluminum (mg/L)

<= 0.15

<= 0.10

pH

pH +/- 0.3 pH units for minimum solubility of PACl/ACH selected

Note 1: The clarification or settling system downstream of the membrane system operates without
any polymer addition or polymer-blended coagulant. Any changes would have to be
communicated to Seller for evaluation and potential impacts on the performance of the
membrane system.
Note 2: If pH correction is required, it is assumed not to be done with lime. Seller would need to be
consulted if lime is chosen.
Note 3: Dedicated coagulant injection into the recycle flow stream is done to recondition the reject
water prior to it being mixed with the raw water.
Note 4: Only the backwash and maintenance clean waste from the membrane system is being
recycled.
Note 5: Process deviations to the treatment process initially agreed to are to be reviewed by Seller to
confirm their compatibility with the plant’s design and their potential positive or negative
impacts on the plant performance.

GE Confidential and Proprietary Information
Rancho Murieta CSD
Proposal Number 794287 – April 2013

Page 3

GE
Water & Process Technologies
Permeate Water Quality
Parameter
Treated Water
Turbidity (NTU)
≤ 0.1 NTU 95% of the time
Note 1: All guarantees are contingent upon proper maintenance, calibration and service of
instruments and other related equipment as per Seller’s and original equipment
manufacturers instruction.

Microbiological Removal Efficiencies
Log Removal Value

Treated Water
≥ 4.0
Log

1.2 Proposed System Configuration
The proposed system configuration has been based on the water quality as shown in Section
1.1.
Parameter
Type of Membrane
Module Surface Area (ft2/m2)
Number of Trains
Number of Cassettes Per Train
Number of Cassette Spaces Per Train
Number of Modules Per Cassette
Number of Module Spaces Per Cassette
Spare Space (%)
Total Membrane Area Supplied (ft2/m2)
Maintenance Clean (MC) Protocol
Membrane Integrity Test (MIT) Protocol
Recovery Clean (RC) Protocol

Quantity
ZeeWeed® 1000
450/41.8
3
3
4 (one empty for future expansion)
42
60
30% spare module space
(47.5% including the empty cassette space)
194,400/18,058
1/day/train
1/day/train
12/year/train sodium hypochlorite followed
by citric acid

In this retrofit design, the existing tank of 80’ x 16’ is large enough to hold the three proposed
membrane trains and all related auxiliary equipment. However, please note that the existing
tank can only be used for installation of the GE supplied equipment provided that there are
no groundwater seepage issues on site. Any groundwater seepage concerns would need to
be addressed and resolved by the engineer or contractor prior to retrofitting equipment into
this outdoor space.
Given the climate, there is no real need to house all GE supplied equipment indoors, with the
exception of the MCC/Control Room, the generator and the operator rooms. These rooms
could be built away from the tank being retrofitted with the GE filtration system in an
enclosed shelter. To protect the GE supplied equipment installed in the existing tank, a lift
roof or building could be constructed using the top of the existing tank as a foundation.
Again, all construction and concrete design and work would be by Others.
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1.3 Wastewater generation
In order to achieve a 95% recovery, 5% of the total influent will be wasted by the membrane
system in the form of backwashes, maintenance cleans, and recovery cleans. It is assumed
that the backwash and neutralized maintenance clean waste will be recycled and sent to the
head of the plant. Only the neutralized CIP waste will be sent to the waste treatment system
(by Others). Assuming all trains are in operation and the system is operating at its design
capacity in either Phase 1 or Phase 2, the following estimated wastewater volumes would
apply:

Backwashes
Parameter
Volume of Permeate Used Per Backwash
Total Volume of Wastewater Per Backwash Event
Daily Waste Generated from Backwashes

Phase 1 (3.2 MGD)
420 gallons
4,114 gallons
142,715 gallons

Phase 2 (5.5 MGD)
740 gallons
4,302 gallons
261,906 gallons

Phase 1 (3.2 MGD)
3,694 gallons
8,332 gallons
21,425 gallons

Phase 2 (5.5 MGD)
3,563 gallons
8,790 gallons
22,602 gallons

6/week/train

6/week/train

Phase 1 (3.2 MGD)
3,694 gallons
8,332 gallons
3,571 gallons
1/week/train

Phase 2 (5.5 MGD)
3,563 gallons
8,790 gallons
3,767 gallons
1/week/train

Phase 1 (3.2 MGD)
3,694 gallons
8,332 gallons
821 gallons

Phase 2 (5.5 MGD)
3,563 gallons
8,790 gallons
866 gallons

12/year/train

12/year/train

Phase 1 (3.2 MGD)
3,694 gallons
8,332 gallons
821 gallons
12/year/train

Phase 2 (5.5 MGD)
3,563 gallons
8,790 gallons
866 gallons
12/year/train

Hypochlorite Maintenance Cleans (MC)
Parameter
Volume of Permeate Used Per Hypochlorite MC
Total Volume of Wastewater Per Hypochlorite MC Note 1
Average Daily Waste Generated from Hypochlorite MCs
Note 2

Frequency of Hypochlorite Maintenance Cleans

Acid Maintenance Cleans (MC)
Parameter
Volume of Permeate Used Per Acid MC
Total Volume of Wastewater Per Acid MC Note 1
Average Daily Waste Generated from Acid MCs Note 2
Frequency of Acid Maintenance Cleans

Hypochlorite Recovery Cleans (CIP)
Parameter
Volume of Permeate Used Per Hypochlorite CIP
Total Volume of Wastewater Per Hypochlorite C IP Note 1
Average Daily Waste Generated from Hypochlorite CIPs
Note 2

Frequency of Hypochlorite Recovery Cleans

Acid Recovery Cleans (CIP)
Parameter
Volume of Permeate Used Per Acid CIP
Total Volume of Wastewater Per Acid CIP Note 1
Average Daily Waste Generated from Acid CIPs Note 2
Frequency of Acid Recovery Cleans
GE Confidential and Proprietary Information
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Note 1: During a maintenance or recovery clean, the first step will be to backwash and drain the
membrane tank. This waste comprises just under half the total waste volume, and has no
added chemicals. From here, permeate water stored in the CIP tank will be mixed with
chemical and sent to the membrane tank to allow the membranes to soak. At the end of the
clean, this chemical solution will be sent back to the CIP tank, neutralized and then either sent
to the head of the plant (for maintenance cleans) or to waste (for recovery cleans).
Note 2: Since maintenance and recovery cleans occur less frequently than a daily basis, the daily
waste generated is a calculated average.
Note 3: Waste volumes are estimated and will be adjusted upon a more detailed design of the
membrane tanks.

GE Confidential and Proprietary Information
Rancho Murieta CSD
Proposal Number 794287 – April 2013

Page 6

GE
Water & Process Technologies

2

System Process Description and Scope

2.1 ZeeWeed® 1000 Ultrafiltration System
ZeeWeed® water treatment is a process technology that
produces high quality treated water by filtering water through
GE Water & Process Technologies proprietary and patented
immersed ZeeWeed® ultrafiltration membranes. ZeeWeed®
1000 Series membrane utilize "Outside-In" flow through a
hollow-fiber membrane. The small pore size of the
ultrafiltration membrane excludes particulate matter from the
treated water.
The membranes operate under a vacuum created within the
hollow membrane fibers by a permeate pump. Treated water is
ZeeWeed® 1000 Membranes
drawn through membrane pores and enters the inside of the
can produce consistent,
hollow fibers. Water then flows through the permeate pump to
exceptional quality treated
the treated water storage tank (or distribution system). During
water.
backwashing, air is introduced at the bottom of the membrane
modules to create turbulence along the membrane surface.
Rising air bubbles scour and clean the outside of the membrane
fibers, maximizing membrane performance.
With a ZeeWeed® membrane water treatment system, removal of
turbidity requires no process chemicals. On water sources where
dissolved contaminants are not a concern, raw water may be fed
directly to the membrane filters for a single stage treatment
process. In a single stage treatment system, there is no need for
coagulants as ZeeWeed® membranes
effectively replace both the clarifier and
granular media filters found in
conventional water treatment plants.
This results in significantly easier control
for plant operators, eliminates the need for coagulants and
substantially reduces the plant footprint. Alternatively, the
membranes may follow flocculation and settling processes
replacing the media filters in a conventional system depending on
the treatment objectives. The ZeeWeed® membrane process can
consistently produce high quality treated water.
ZENON pioneered the use of immersed, hollow-fiber membranes for water treatment and
has over a decade of experience in their design, manufacture and sale to customers
worldwide.
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2.2 GE Scope of Supply
GE’s scope of supply for a ZeeWeed® 1000 Ultrafiltration Water Treatment System, for the
Rancho Murieta CSD WTP project is described in the tables below as anything with a box
checked “By GE”. Major equipment to be supplied by others has been included in the table
and marked “By Others”; please note that this list is not exhaustive and is provided for
information only. A more comprehensive list of Buyer’s Scope of Supply follows in Section 2.3.
The system described is designed to treat an initial net permeate flow of 3.2 MGD, with the
ability to expand to 5.5 MGD with the addition of modules and cassettes.
Qty

Description

By GE

By
Others

Pretreatment to the Membranes
2
1
1
Lot
Lot
Lot

Strainers with minimum 500 micron mesh openings, using punched holes or woven
mesh style screens Note 1
Feed turbidimeter, complete with required sample valves and isolation valves
Feed flowmeter
Pretreatment system as required by engineer complete with distribution channel or
system and any valving or instrumentation required
Interconnecting piping between any and all equipment upstream of the membrane
system and the membrane tanks
Piping for any and all sample or drain lines, if required

X
X
X
X
X
X

Positive Displacement Blowers
2
2
2
1
Lot

Membrane air scour blowers (one (1) duty and one (1) on-line stand-by) (VFD’s
required - by others), supplied loose, complete with required motor and
appurtenances
Membrane air scour blowers VFDs
Membrane air scour blower isolation valves
Membrane air scour blower flow switches
Interconnecting piping between blowers and air scour headers

X
X
X
X
X

ZeeWeed® Membranes and Membrane Tank Appurtenances
9
378
162
9
3
3
3
Lot
3
3
3
3

Sets of membrane cassette support brackets
ZeeWeed® 1000 modules
ZeeWeed® 1000 filler modules
ZeeWeed® 1000 membrane cassettes comes with permeate and air isolation valves
Permeate headers (316L SS) with through-wall connections
Air headers (316L SS) with through-wall connections
Air header isolation valves
Fasteners for GE supplied header piping
Membrane tanks (concrete construction)
Membrane tank level transmitters with required isolation valves
Membrane tank inlet flow control valves
Membrane tank drain flow control valves
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3
3
3
Lot

Sets of MIT valves (two (2) valves per set) on MIT line
Sets of valves, including silencer, on vacuum line
Permeate turbidimeters, complete with required sample valves and isolation valves
Piping for any and all sample, overflow or drain lines, if required

X
X
X
X

Permeate Pumping System
3
3
3
3
3
3
3
3
3
3
Lot
Lot
Lot
Lot

Permeate Pumps (VFDs required – by others), supplied loose, complete with required
motor
Permeate pump VFDs
Permeate suction isolation valves
Permeate discharge flow control valves
Sets of sample/drain valves surrounding Permeate Pump (two (2) valves per set)
Transmembrane pressure transmitters
Suction pressure gauges with required isolation valves
Discharge pressure gauges with required isolation valves
Permeate Pump discharge check valves
Permeate flowmeters
Interconnecting piping from membrane tank to permeate pumps and from
permeate pumps to common discharge piping
Common permeate discharge piping to clearwell
Any equipment downstream of permeate discharge piping that may be required for
the overall plant operation
Piping for any and all sample or drain lines, if required

X
X
X
X
X
X
X
X
X
X
X
X
X
X

Backpulse Pumping System
1
1
1
2
2
2
2
3
2
1
2
2
2
1
1
1

Backpulse Tank (3,000 gallons), supplied loose, complete with associated valves,
and level transmitter
Tank dimensions: 90” in diameter, 126” in height
Backpulse tank level transmitter and isolation valve
Backpulse tank drain valve
Backpulse Pumps (one (1) duty and one (1) on-line stand-by) (VFDs required – by
others), supplied loose, complete with required motor.
Backpulse pump VFDs
Backpulse pump suction isolation hand valves
Backpulse pump discharge isolation hand valves
Train discharge isolation valves
Sets of sample/drain valves surrounding backpulse pump (two (2) valves per set)
High pressure switch
Backpulse pump suction pressure gauges with required isolation valve
Backpulse pump discharge pressure gauges with required isolation valve
Backpulse pump discharge check valves
Backpulse flowmeter
Set of dosing/isolation valves for sodium hypochlorite dosing into Backpulse tank
Plant service water isolation valve into Backpulse tank
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1
Lot
Lot

Backpulse tank feed valve
Interconnecting piping from common permeate header to backwash tank, from
backwash tank to backpulse pumps, and from backpulse pumps to membrane
tanks
Piping for any and all sample, overflow or drain lines, if required

X
X
X

Reject Pumping System
2
2
2
2
1
2
2
2
1
Lot
Lot
Lot

Reject Pumps (one (1) duty and one (1) on-line stand-by), supplied loose, complete
with required motor.
Reject pump suction isolation hand valves
Reject pump discharge isolation hand valves
Sets of sample/drain valves surrounding reject pump (two (2) valves per set)
High pressure switch
Reject pump suction pressure gauges with required isolation valve
Reject pump discharge pressure gauges with required isolation valve
Reject pump discharge check valves
Reject flowmeter
Interconnecting piping from membrane tanks to reject system, by Others
Piping for any and all sample, overflow or drain lines, if required
Any piping, instrumentation or equipment (e.g., equalization tanks) required for
recycling membrane waste flows to the plant headworks

X
X
X
X
X
X
X
X
X
X
X
X

Vacuum System
3
3
Lot
Lot

Ejector assemblies, complete with required isolation valves
Ejector air supply assemblies, complete with required isolation valves
Interconnecting piping from train permeate header to ejector assembly, and from
compressed air system to air supply assembly
Piping for any and all sample or drain lines, if required

X
X
X
X

Membrane Cleaning/Neutralization System

1
1
1
1
1
1
2
2
2
2

CIP Tank (7,200 gallons), supplied loose, complete with associated valves, level and
temperature transmitters, and water heating system (70 kW) electric immersion
heater) with local control panel and starter
Tank dimensions: 143” in diameter, 142” in height
CIP tank level transmitters and isolation valves
CIP tank temperature transmitters
CIP tank feed valves
CIP tank drain valves
CIP tank electric immersion heater
CIP Pumps (one (1) duty and one (1) on-line stand-by) (VFDs required – by others),
supplied loose, complete with required motor
CIP Pump VFDs
CIP pump suction isolation hand valves
CIP pump discharge isolation hand valves
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2
2
2
2
1
1
1
1
1
1
1
Lot
Lot
Lot

Sets of sample/drain valves surrounding CIP Pump (two (2) valves per set)
CIP pump suction pressure gauges with required isolation valves
CIP pump discharge pressure gauges with required isolation valves
CIP Pump discharge check valves
CIP flowmeter
Sample valves to chlorine and pH analyzers
pH analyzers, complete with required isolation valves
Chlorine analyzers, complete with required isolation valves
Neutralized cleaning solution drain valve
Neutralized cleaning solution check valve
Cleaning/neutralization solution recirculation valves
Interconnecting piping from membrane tanks to CIP pumps and back, from
common permeate header to CIP tank, from CIP tank to CIP pumps and from CIP
system to waste
Any piping, instrumentation or equipment (e.g., equalization tanks) required for
sending CIP waste flows to waste treatment system (by Others)
Piping for any and all sample or drain lines, if required

X
X
X
X
X
X
X
X
X
X
X
X
X
X

Membrane Cleaning/Neutralization Chemical Feed Systems Note 2
1

1

1
1

1
1
1

1
1
1
1

Set of sodium hypochlorite dosing, check, and automatic isolation valves for
chlorine maintenance and recovery cleans
Sodium Hypochlorite Chemical Feed System for Cleans.
Includes chemical dosing pumps (one (1) duty and one (1) on-line stand-by),
associated isolation valves, calibration column, level switch, and pressure relief
valves. System is mounted on a panel. All piping (PVC) on panel is included.
Backpressure valve is included, shipped loose.
Chemical day tank and secondary containment (as required) with piping Note 2
Set of citric acid dosing, check, and automatic isolation valves for acid maintenance
and recovery cleans
Citric Acid Chemical Feed System for Cleans. Includes chemical dosing pumps (one
(1) duty and one (1) on-line stand-by), associated isolation valves, calibration
column, level switch, and pressure relief valves. System is mounted on a panel. All
piping (PVC) on panel is included. Backpressure valve is included, shipped loose.
Chemical day tank and secondary containment (as required) with piping Note 2
Set of sodium hydroxide dosing, check, and automatic isolation valves for
neutralization
Sodium Hydroxide Feed System for Neutralization. Includes chemical dosing pumps
(one (1) duty and one (1) on-line stand-by), associated isolation valves, calibration
column, level switch, and pressure relief valves. System is mounted on a panel. All
piping (PVC) on panel is included. Backpressure valve is included, shipped loose.
Chemical day tank and secondary containment (as required) with piping Note 2
Set of sodium bisulfite dosing, check, and automatic isolation valves for
neutralization
Sodium Bisulfite Feed System for Neutralization. Includes chemical dosing pumps
(one (1) duty and one (1) on-line stand-by), associated isolation valves, calibration
column, level switch, and pressure relief valves. System is mounted on a panel. All
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1
Lot

piping (PVC) on panel is included. Backpressure valve is included, shipped loose.
Chemical day tank and secondary containment (as required) with piping Note 2
Interconnecting piping from chemical feed systems to CIP/backpulse systems

X
X

Compressed Air System
2

2
1
1

1

1
1
Lot
Lot

Air compressors (one (1) duty and one (1) on-line stand-by) and air receiver tanks for
pneumatic valve operation and membrane integrity test, supplied loose, complete
with pressure gauges, filters, pressure switches, pressure relief valves, isolation
valves and local control panel.
Refrigerated air driers (one (1) duty and one (1) on-line stand-by), supplied loose,
complete with auto-drain and isolation valves.
Primary coalescing filter with integral auto-drain, supplied loose, complete with
isolation valves
Primary coalescing filter by-pass hand valves, supplied loose
Set of valves, filters and instruments on main line providing compressed air for MIT,
supplied loose. Includes:
- check, drain and isolation valves
- secondary coalescing filter with integral auto-drain
- activated carbon filter with integral manual drain
- pressure regulating valve
- pressure gauge
- pressure relief valve
Set of pressure regulating valves on lines providing compressed air for pneumatic
valve operation. Supplied loose.
Set of pressure switches on lines providing compressed air for pneumatic valve
operation. Supplied loose.
Interconnecting piping between loose shipped components of compressed air
system, between compressed air system and pneumatic instruments, and between
compressed air system and MIT system on membrane train
Piping for any and all sample or drain lines, if required

X

X
X
X

X

X
X
X
X

Electrical and Control Equipment Notes 3 and 4
1
1
1
3

Allen Bradley ControlLogix PLC CPU located in the Master Control Panel
HMI panel – Panel View Plus 1250 – located on the Master Control Panel
Master Control Panel (NEMA 12 carbon steel)
Remote train panels (NEMA 4X stainless steel)

X
X
X
X

Miscellaneous
1
1
1
1
Lot

ZeeWeed® 1000 fiber repair station
ZeeWeed® 1000 lifting bracket Note 5
Set of straub tools (used to disconnect a cassette)
Finished water temperature transmitter
Anchor bolts and supports for equipment and piping
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General
Engineering Services including Trips to Site or the Engineer’s Office During the
Design Phase of the Project
Equipment General Arrangement Drawings and P&IDs
Operation & Maintenance Manuals
Field Service and Process Start-Up Assistance Note 6
Operator Training Note 6
1 Year Mechanical Warranty
10 Year Membrane Warranty (First two (2) years are Full Replacement Warranty
followed by eight (8) Years Pro-Rated Warranty)
1 Year 24/7 Emergency Telephone Support
2 Year Remote Monitoring & Diagnostics - Monitor/Warranty Service Note 7
2 Service Visits During the First 2 Years of Membrane Operation Note 8
Equipment Delivery Note 10

X
X
X
X
X
X
X
X
X
X
X

Note 1: All pretreatment processes after screening must be covered and protected from outside
elements such that no leaves, twigs or any foreign material can enter the membrane tank.
Note 2: It is assumed that all chemical day tanks or totes will be by others. GE’s chemical feed pump
panels may be wall-mounted over the Customer-supplied tank or tote and draw directly from
the tank or tote.
Note 3: MCC and VFDs by others.
Note 4: All the membrane system’s monitoring, control and alarm logic will reside in the PLC CPU. The
ControlLogix PLC racks are equipped with Ethernet modules for communication. Data points
defined in the CPU will be communicated over the Ethernet network to provide the Operator
monitoring and control functionality at GE’s HMI. These points will be available to any device
on the Ethernet network, including the plant’s SCADA system (by others).
Note 5: In order to remove a cassette from the membrane tank the lifting bracket must be attached to
the top of the cassette. The cassette can then be lifted from the membrane tank using a
monorail/bridge crane (by others). A cassette weighs a maximum of 6,600 lbs.
Note 6: 53 days over 3 trips have been included for equipment off-loading and installation assistance,
commissioning and start-up assistance, membrane installation assistance, operator training,
and performance testing.
Note 7: Includes data acquisition computer and software set-up.
Note 8: Each service visit is three (3) days on-site.
Note 9: No spare parts have been included. A recommended spare parts list can be generated by
GE’s Spare Parts Department and provided to the Customer as a price adder once GE’s scope
of supply has been finalized.
Note 10: Refer to Section 3.3 for Freight Terms.
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2.3 Buyer’s Scope of Supply
All delivery or services not specified in the Seller’s Scope of Supply are included in the Buyer’s
Scope of Supply. For example, in this project the following items are the responsibility of
Buyer:

2.3.1 Safety and Environmental


First aid, emergency medical response, eyewash & safety showers in the water
treatment area. Chemical spill response, security & fire protection systems per local
codes.



Environmental use and discharge permits for all chemicals at the Buyer’s facility
either listed in this document or proposed for use at a later date.



Any special permits required for Seller’s or Buyer‘s employees to perform work related
to the water treatment system at the facility. All site testing, including soil, ground and
surface water, and air emissions, etc.



Disposal of all solid & liquid waste from Seller’s system including waste materials
generated during construction, startup and operation.



Provide appropriate protection of the environment & local community, the health and
safety of all workers and visitors at the site and the security of the facility. Provide
safety related equipment & services such as site security, fire systems, lifting
equipment and its operation, fall protection, adequate floor grating, ventilation, and
safe access to equipment & electrical systems areas.



Equipment and trained support personnel for any confined space entry required
during equipment installation/startup/commissioning/servicing. For permit-required
confined space entry, a qualified rescue team on stand-by and available to respond
within 4 minutes of an emergency.



The Buyer will identify and inform Seller’s personnel of any hazards present in the
work place that could impact the delivery of Seller’s scope of supply and agrees to
work with Seller to remove, monitor, and control the hazards to a practical level.



The Buyer will provide training to Seller’s personnel on all relevant & standard
company operating procedures and practices for performing work on site. Such
training programs may include, but are not limited to, general environmental health &
safety (EHS), HAZOP, fire protection, drug testing, incident notice, site conduct,
standard first aid, chemical receiving, electrical safety, etc. Buyer will provide a
certificate of training for Seller’s personnel. This program will be fully documented,
training materials will be provided, and attendance list will be kept.

2.3.2 Jobsite and Installation Review


Review of Seller’s supplied equipment drawings and specifications



All easements, licenses and permits required by governmental or regulatory
authorities in connection with the supply, erection and operation of the system
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Overall plant design, detail drawings of all termination points where Seller’s
equipment or materials tie into equipment or materials supplied by others.



Stamping, signing or sealing of general drawings as per Federal, State, or local
regulations or codes.



Design, supply and installation of lifting device, such as a monorail, for cassette
removal. Lifting device must be sized for worst case weight of 6,600 lbs for a
cassette.



All applicable civil design and works, including any building, site preparation, grading,
excavations, piping supports, structural steel, foundations and trenches and
accessories. For ergonomic design, Seller assumes that the bottom of free-standing
equipment will not be elevated (by any combination of leveling devices and
housekeeping pads) to more than 150 mm (6 inches) above the floor adjacent to the
equipment.



All electrical labor and supplies, including fittings, conduit, supports, cable trays, wire
and hardware, and air-conditioning of panels as required for installation and ongoing
operations



All labor and supplies including fittings, conduit, supports, cable trays, wire and
hardware, required to appropriately ground / earth the equipment as required for
installation and ongoing operations



All mechanical labor and supplies, including interconnecting piping, heat tracing (if
required), fittings, conduit, pipe supports, structural steel, and hardware as required
for installation and ongoing operations



All instrumentation and automatic pneumatic valves including but not limited to;
air/sample line tubing, fittings, conduit, supports, isolating valves as required for
installation and ongoing operations



Unloading and transportation of the equipment and materials required for Seller to
perform the duties outlined in the Seller’s Scope of Supply to the jobsite and/or
warehouse



Providing a suitable site/shelter for the placement of the proposed equipment, either
inside appropriate housing, or outdoors. Note: electrical equipment including the PLC
may require air-conditioned rooms to prevent overheating of sensitive electronic
equipment depending on climatic conditions



Storage of Cassette with UF membranes on site. These must be stored in a sheltered
area, protected from freezing, direct sunlight or extreme heat, and sealed as shipped
until ready for use. Storage should be in a dark, dry, level area, out of direct sunlight
and at a temperature of 5-30°C (39-86°F). It is recommended that the cassette not be
stored longer than necessary prior to installation. Coordinate with Seller for
appropriate shipment times. Maximum storage duration of a cassette is 12 months
from the date of shipment. If these timescales are exceeded Seller can provided
instructions to extend the storage period.



Bulk chemical storage and tanks, including secondary containment in accordance
with local codes
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The Buyer will receive, off-load, log, and store all chemical and materials in
accordance with Manufacturer’s recommendation that are shipped to the site.



Equipment anchor bolts



Supply of telephone/fax/modem access while Seller’s staff are on-site



Any on-site painting or touch-up painting of equipment supplied.



Disposal of Membrane Preservative



Variable Frequency Drives (VFD) and Motor Control Centre (MCC)



SCADA/DCS to control Seller’s supplied equipment. Seller shall supply a functional
logic description (control narrative).



Configuration of instrument and PLC signals from the water treatment system to the
plant PLC or DCS

2.3.3 Start-Up and Commissioning


Installation & removal of temporary screens (0.5 mm mesh or punch hole) on all
process lines feeding the membrane basins to prevent membrane damage.



Flushing and disinfection of all piping and tanks (including process equipment tanks)
and verification of removal of all residual debris from construction.



Alignments & required materials for rotating equipment



MEG testing of all field motor power wiring (as required)



Continuity checks for all electrical field wiring per Installation Checklist



Hydro-testing of all field installed piping



Supply raw materials, oils/lubricants, chemicals and utilities during start-up and
operation.



Laboratory services, operating and maintenance personnel during equipment
checkout, start-up and operation.



Electrical & Mechanical support labor for commissioning activities

2.3.4 Facility Management


Buyer will provide such warehouse storage space and facilities, as are available at
the site, and are reasonably appropriate to store parts, consumables, tools, etc. in
accordance with manufacturers’ recommendations. Such warehouse storage space
will be a segregated area, secured and protected from adverse climate as may
reasonably be required. Buyer will be responsible for risk of loss of Seller’s parts while
in storage at the site. Buyer will maintain Seller’s parts stored at the site free and
clear of any and all liens of Buyer and Buyer’s lenders, bondholders, contractors, and
other creditors of any nature.
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The Buyer will afford Seller’s personnel free access and egress of the facility for all
authorized work.



The Buyer will provide workshop facilities with standard workshop tools and
equipment, as is reasonably appropriate, that are necessary to meet the repair and
maintenance requirements of the system. Such equipment includes, but is not
limited to, benches, vices, drill press, electric saws, hand tools, power tools, pneumatic
tools, etc.



The Buyer will provide all access structures (scaffolding) and mechanical lifting
equipment (cranes, forklifts and scissor lifts)



The Buyer will provide adequate illumination and emergency lighting for all areas in
which the Seller will be executing the scope of supply.



The Buyer will identify a Buyer project contact person to be available to Seller’s
personnel to address any issues related to Seller’s execution of Seller’s scope of work



The Buyer will be responsible for the equipment for movement of chemical drums,
totes, and resins, as is reasonable.



The Buyer will provide all site utilities such as raw water, potable water and power
required for operation of the proposed equipment included in this scope of supply.
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3

Commercial Offer

3.1 Pricing
Pricing for the proposed equipment and services as described in this budget proposal:
Budgetary System Price

$ USD

All pricing is based on the operating conditions and influent analysis detailed in Section 1.
The pricing herein is for budgetary purposes only and does not constitute an offer of sale.
Once the design and scope of supply is agreed upon by all stakeholders the pricing will be
finalized. If the design and scope of supply remains the same as what is currently shown in
this document then it is expected that pricing will remain the same. Additional scope and/or
changes to the scope may affect pricing.

3.2 Equipment Shipment and Delivery
Equipment shipment is estimated at 36 to 45 weeks after order acceptance. The Buyer and
Seller will arrange a kick off meeting after contract acceptance to develop a firm shipment
schedule.
Typical Drawing Submission and Equipment Shipment Schedule
8-12 weeks

2-3 weeks

26 - 30 weeks

2 weeks

Acceptance of PO
Submission of Drawings
Drawings Approval
Equipment Manufacturing
Equipment Shipment
Plant Operations Manuals

The delivery schedule is presented based on current workload backlogs and production
capacity. This estimated delivery schedule assumes no more than 2 weeks for Buyer review
of submittal drawings. Any delays in Buyer approvals or requested changes may result in
additional charges and/or delay to the schedule.

3.3 Freight
The following freight terms used are as defined by INCOTERMS 2010.
All pricing is CIP designated Rancho Murieta CSD project site. Delivery to the project site is
conditional upon provision of access roads of a nature that will permit access by tractortrailers. Off-loading and positioning of equipment at the job site is not included.
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3.4 Bonds
Performance or Payment Bonds are not included in the system price. These bonds can be
purchased on request but will be at additional cost.

3.5 Pricing Notes


All prices quoted are in USD.



Any applicable sales or value added tax is not included.



The Buyer will pay all applicable Local, State, or Federal taxes and duties.



The equipment delivery date, start date, and date of commencement of operations
are to be negotiated.



Commercial Terms and Conditions shall be in accordance with Seller’s Standard
Terms and Conditions of Sale.

3.6 Conditional Offering
Buyer understands that this proposal has been issued based upon the information provided
by Buyer, and currently available to Seller, at the time of proposal issuance. Any changes or
discrepancies in site conditions (including but not limited to system influent characteristics,
changes in Environmental Health and Safety (“EH&S”) conditions, and/or newly discovered
EH&S concerns, Buyer’s financial standing, Buyer’s requirements, or any other relevant
change, or discrepancy in, the factual basis upon which this proposal was created, may lead
to changes in the offering, including but not limited to changes in pricing, warranties, quoted
specifications, or terms and conditions. Seller’s offering in this proposal is conditioned upon a
full Seller EH&S, and Buyer financial review.
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Richard G. Stratton, P.E.
Senior Project Manager
Education
M.S., Environmental
Engineering, University of Illinois
- Urbana, 1981
B.S., Civil Engineering,
University of Illinois - Urbana,
1977
Registration
Registered Civil Engineer,
California, No. 37261, 1983
Registered Civil Engineer,
Oregon, No. 87175, 2013
Registered Civil Engineer,
Nevada, No. 12435, 1996
Professional Endeavors
HDR Engineering, Inc.,
1995 to Present
Nolte and Associates,
1986 to 1995
Larry Walker Associates,
1984 to 1986
State Water Resources Control
Board, 1982 to 1984
University of Illinois,
1980 to 1982
U.S. Peace Corps,
1977 to 1979
Professional Affiliations
American Water Works
Association
Water Environment Federation
California Water Environment
Association
HDR Tenure
17 Years
Industry Tenure
35 Years

Professional Experience
Mr. Stratton has more than 35 years of water and wastewater engineering experience,
which includes master planning, design, and construction of treatment plants, pumping
stations, pipelines, storage tanks, wells, and residuals handling systems. He is considered
one of HDR’s top water treatment plant engineers, and typically involved with HDR’s
largest and most complex water treatment plant projects nationwide. He also has extensive
experience with industrial waste treatment. Project experience includes:

Membranes
Surface Water Treatment Plant Membrane Permeability Study - City of Clovis,
California. Conducted a study to determine whether the actual cause(s) of severe
membrane permeability loss at the city's surface water treatment plant can be determine.
Developed recommendations for the best remedy for the existing membrane modules,
process modification to minimize membrane fouling, and optimized operation plan to
achieve long-term sustainable membrane operation.
Regional Water Treatment Plant Feasibility Study - Kingsbury General Improvement
District, Stateline, Nevada. Project manager for study that investigated the feasibility of
building a new regional treatment plant capable of servicing water systems owned by
Kingsbury General Improvement District, Douglas County's Zephyr Water Utility District
(ZWUD), and possible Edgewood Water Company. Determined the size of the new 8 to 10
mgd plant needed to treat with either microfiltration or ultrafiltration, prepared a phased
plan for expansion over 6 mgd, evaluated alternative routes to run the water transmission
main from the new building to ZWUD and provided a breakdown of cost of the pipeline
installation, estimated the cost to tie into the Round Hill General Improvement District and
the extended cost of tying into the Zephyr Cove Resort via Zephyr Knolls, recommended a
treatment scheme for compliance with know U.S. Environmental Protection Agency (EPA)
and Nevada Division of Environmental Protection (NDEP) requirements, performed a lifecycle cost-benefit analysis of each approved treatment scheme, provided a breakdown the
cost of disposal of sludge to sewer for each filter system, developed a matrix outline the
treatment options based on the life-cycle cost analysis, developed an engineering cost
estimate of implementing the desired treatment scheme, determined how the new
installation could fit within the space constraints of a parcel of land located on the east side
of the Douglas County Sewer Improvement District's main sewer lift station near Nevada
Beach while still using the existing water treatment plant intake suction, and developed a
comprehensive schedule to ensure that all water systems involved maintain compliance
with the new rules (including sampling protocols, engineering design, and construction
efforts).
Watsonville Membrane Water Treatment Plant - City of Watsonville, California. Project
manager for alternatives analysis, predesign, and design of improvements to convert to
city's existing slow sand filtration plant to a new membrane water treatment plant to protect
and enhance the biological resources associated with Corralitos Creek, and simultaneously
ensure the long-term reliability of the city's potable water supply from Corralitos Creek.
Surface Water Treatment Plant Membrane Permeability Study - City of Clovis,
California. Provided troubleshooting services to assist the city in resolving the membrane
permeability loss issue at the surface water treatment plant. The project involved
developing an approach for determining the actual cause(s) of the severe membrane

permeability loss, determine additional forensic analysis needed, identify options for
membrane pretreatment optimization to minimize its impact to membrane permeability, and
evaluate pretreatment optimization alternatives.
Yucaipa Valley Regional Water Filtration Facility - Yucaipa Valley Water District,
Yucaipa, California. Project manager for design, bidding assistance, construction
engineering, and startup services for the new $37.4 million Yucaipa Valley Regional Water
Filtration Facility, a microfiltration facility (with provisions to add nanofiltration
equipment) located on a 32-acre site, with an initial capacity of 12 mgd and an ultimate
capacity of 36 mgd. The facility includes microfiltration using Pall membranes,
nanofiltration and blending facilities, residuals handling facilities, disinfection using
sodium hypochlorite, 6 million-gallon (MG) partially-buried prestressed concrete finished
water storage tank, 5,000 linear feet (LF) of 4- to 48-inch-diameter finished water pipeline
to convey treated water to the city’s distribution system, influent flow control, security
features, and slope protection for the adjacent flood control channel. Aesthetics and
architectural design were key project issues.
Edward C. Little Water Recycling Phase V Expansion - West Basin Municipal Water
District, El Segundo, California. Provided design-build services to increase the capacity of
barrier water to 12.5 mgd total capacity and increase the capacity of Title 22 water to 40
mgd. Phase IV improvements to the Edward C. Little Water Recycling Facility included
upgrades and expansion of the Title 22 treatment system, solids handling system, chemical
systems, microfiltration treatment system (includes a new 10.8 mgd microfiltration system),
reverse osmosis treatment process, ultraviolet (UV) disinfection treatment system, and site.
Title 22 treatment system improvements included demolishing the flocculation basins,
constructing a 20 mgd high-rate clarifier, extending the Title 22 treatment train No. 1
conventional gravity filter gallery, adding two chlorine contact basins, and adding two
medium voltage variable frequency drives (VFDs) on the Title 22 product water pumps.
Solids handling system improvements included adding two mechanical thickening units,
constructing a building to house the mechanical thickeners, adding two new 24,000-gallon
conditioning tanks, providing a dewatered solids conveyance system/a hopper storage
system/odor control system, relocating the dewatering holding equalization basin backwash
waste pumps, and installing wall-mounted submersible mixers in each of the equalization
basins to better manage, continuously mix, and to mitigate solids accumulation in the
equalization basins. Reverse osmosis treatment process improvements included installation
of two new reverse osmosis trains, as well as enhancing the existing reverse osmosis trains
4 and 5 to produce an additional 0.47 mgd of reverse osmosis permeate for NRG Power.
UV disinfection treatment system improvements included adding one UV train to provide
17.5 mgd of disinfection and advanced oxidation process treatment capacity for the barrier
feed water. Site upgrades and modifications included modifying the reverse osmosis cleanin-place equipment, installing a sump for the reverse osmosis system, installing a reverse
osmosis waste stream metering vault, enhancing and relocating the sulfuric acid distribution
system, providing a building for equipment storage, and providing bulk caustic storage. The
project treats water to a level suitable for injection into a potable water aquifer for the
purpose of preventing seawater intrusion.
El Segundo Water Recycling Plant Phase IV Expansion Design-Build - West Basin
Municipal Water District, El Segundo, California. Project manager for design-build of the
El Segundo Water Recycling Plant Phase IV expansion project, which involves: (1)
expanding the amount of recycled water being injected in the barrier that protects against
saltwater intrusion from 7.5 mgd to 12.5 mgd; (2) constructing new facilities to provide
Title 22 treatment; (3) expanding the solids handling system from 30 to 40 mgd; and (4)
providing new chemical feed and storage facilities. Barrier water treatment system
upgrades include: (1) replacement of the existing lime reverse osmosis (RO) pretreatment
system with a microfiltration process train; (2) replacement of the sodium hypochlorite
disinfection system with an ultraviolet (UV) irradiation system; and (3) modification and
addition of RO product water decarbonators and chemical stabilization; and (4) 5 milliongallon (MG) buried prestressed concrete water storage tank and 30 mgd pumping facilities.
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Title 22 treatment system improvements include: (1) barrier treatment lime clarifier
conversion to a 10.5 mgd Densadeg solids contact clarifier for backwash water treatment;
(2) recarbonation basin conversion to an emergency Title 22 flocculation basin; (3) barrier
filter conversion to Title 22 filter; (4) modification of the chlorine contact basins to increase
hydraulic residence time and installation of two new product water pumps at the new
storage tank; (5) new barrier backwash pumps; and (6) interconnection piping between the
diversion pumping station and the converted barrier water filters for backwash supply.
Solids handling system expansion improvements include new backwash transfer pumps to
convey backwash waste from the equalization basins to the high rate clarifiers, two new
high rate clarifiers (4.0 mgd capacity for each), new pumping station to transfer treated
backwash water to the Title 22 solids contact clarifier, and additional plates for the two
existing plate and frame presses to increase capacity.
Water Filtration Plant Improvements - City of Kennewick, Washington. Provided
engineering services for upgrade and expansion of the city’s water filtration plant
expansion from 7.5 to 15 mgd, which included new submerged, low-pressure membranes
installed in existing media filter basins; conversion of the ozone contact basin and first third
of sedimentation basins into flocculation basins, addition of plate settler to sedimentation
basins, upgrade of waste washwater basin for year-round use, expansion of intake and highservice pumping station to 15 mgd, and disinfection system conversion from chlorine gas to
bulk sodium hypochlorite.
Gauntlett/Fitch Membrane Water Treatment Plant - City of Healdsburg, California.
Provided quality assurance/quality control for design of the city’s new Gauntlett/Fitch
Membrane Water Treatment Facility. The membrane water treatment facility utilizes lowpressure membrane treatment, provide treatment of raw water conveyed from the Gauntlett
Reservoir, and convey treated water to the nearby Panorama Reservoir for subsequent
storage and distribution. The facility is automated to allow for unattended operation, thus
requiring periodic site visits by the City’s operations and maintenance (O&M) staff. Waste
flows from the Panorama Membrane Water Treatment Facility is pumped to a nearby
sanitary sewer and conveyed to the city’s wastewater treatment plant for treatment. The
plant was constructed in two phases. During Phase I, the membrane equipment was
prepurchased; the treatment facility was designed to provide a rated capacity of 2.6 mgd,
and an ultimate capacity of 4.5 mgd; and the building housing the ultimate 4.5 mgd
treatment facility was designed and constructed.
Water Treatment Plant Expansion (Membrane) - Rancho Murieta Community Services
District, California. Project manager for preliminary design, CEQA documentation, and
final design of $8.7 million in improvements to expand the district’s water treatment plant
from 3.5 mgd to 7.0 mgd to increase the maximum day capacity. Improvements include: (1)
new membrane filtration system in the Plant 1 sedimentation tanks; (2) conversion of
existing filter building upper level to accommodate new membrane control and ancillary
equipment room; (3) ancillary facilities, including a fine strainer prior to the membrane
system, modifications to the Plant 1 sedimentation basins to accommodate new membrane
filtration system, conversion of existing filter basin (filter building lower level) and
backwash waste basin to chlorine contact basins, and addition of a canopy to cover the
membranes and equipment not located in the existing filter building; (4) new booster
pumps; (5) solids handling system modifications to prevent discharge to the lake and to
accommodate the expanded plant capacity; (6) chlorination system modifications to expand
its capacity and bring the system into compliance with current building and fire codes; (7)
plant-wide SCADA system; (8) plant power system modifications to accommodate
increased loads, which includes a new standby generator; and (9) miscellaneous site piping
and paving.
North City Water Reclamation Plant Demineralization Facility - City of San Diego,
California. Prepared predesign report for new 4.5 mgd (7 mgd ultimate) demineralization
system, which utilizes reverse osmosis (RO) preceded by pretreatment of tertiary effluent
using either microfiltration or ultrafiltration. New system replaced the electrodialysis

Richard G. Stratton, P.E. - Page 3

reversal demineralization system to enhance the marketability of the reclaimed water
produced at the North City Water Reclamation Plant. Demineralization facility includes
microfiltration feed and tertiary blend bypass pumping station, strainers, microfiltration
skid system and CIP system, break tank, RO system, and caustic feed system.
Strawberry Membrane Plant - El Dorado Irrigation District, Strawberry, California.
Provided design review and post-construction services for the 100 gpm membrane filtration
water treatment plant in Strawberry.
Otay Water Treatment Plant - City of San Diego, Water Department, California. Senior
project engineer for evaluation of improvements to optimize the operations and
management of the 40 mgd Otay Water Filtration Plant through a competitive process.
Facilities evaluated included sedimentation basins, filters, disinfection, and membrane
treatment.

Water Treatment
West Hills Water Treatment Plant Expansion - San Benito County Water District,
Hollister, California. Provided quality assurance/quality control (QA/QC) and design
support for preparation of predesign report for 6 mgd surface water treatment plant
expandable to 9 mgd. Unit processes include raw water pumping, Actiflo Carb gravity
filters, powdered activated carbon (PAC) addition, drying lagoons, and clearwell storage.
Assisted with protocol development and pilot testing of the Actiflo-Carb process.
Cienega Selenium Treatment Facility - Irvine Ranch Water District, Irvine, California.
Provided design support for the new Cienega Selenium Treatment Facility, which uses
General Electric’s (GE's) Advanced Biological Metals Removal (ABMet) technology. The
ABMet system is used to reduce total selenium mass loading in Peters Canyon Wash prior
to the confluence with San Diego Creek. A portion of the Peters Canyon Wash water is
diverted from Peters Canyon Wash through an intake system, and routed through the
ABMet system. Treated water returns to the wash just downstream of the intake system.
The Cienega Selenium Treatment Facility includes an infiltration gallery, cleanouts, valves
and valve boxes, manholes to collect water from Peters Canyon Wash into a common
header to flow to the new influent pumping station, a discharge structure, backwash system,
equipment building, sewer pipeline, and associated piping. The influent pump station is
buried at grade and equipped with two 3 cfs submersible pumps. The backwash system
consists of four fiberglass storage tanks (two for backwash and two for spent backwash
storage), a backwash pumping station, and a spent backwash pumping station. The
equipment building consists of the ABMet bioreactor tanks, piping gallery, and equipment
area. The equipment area includes the odor control system, blowers, nutrient feed system,
nutrient storage tanks, chemical storage tanks for odor control, electrical/control room, and
storage room.
Zephyr Water Utility District (ZWUD) Water Treatment Plant Ozone Generator
Replacement - Douglas County, Zephyr Cove, Nevada. Provided quality assurance/quality
control (QA/QC) during design of the replacement of two existing 20 pound per day (ppd)
ozone generators located at the ZWUD Water Treatment Plant with two 10 ppd ozone
generators. The new ozone generators are skid-mounted and stacked vertically, and include
programmable logic controllers with touch screen human machine interface (HMI) panels
to display the status and alarm information right at the generator. The new PLCs
communicate directly with the existing Tesco PLC in CP-1.
Water Treatment Plant Damage Assessment and Design Services - City of Fallon,
Nevada. Project manager for a damage assessment and provided remedial design services
for the portions of the water treatment plant that were affected by a hydrochloric acid spill.
The building structure, electrical wiring and devices, equipment and motors, and piping
were inspected for damage, and a condition assessment technical memorandum was
prepared summarizing the major systems affected by the spill. Developed a corrective
action plan that identified recommendations on how to return the water treatment plant
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back to a condition equal to or better than prior to the acid spill. Provided final design
services for the repair and restoration of the chemical building.
Water Treatment Plant Interim Operations Plan - City of Fallon, Nevada. Project manger
for preparation of an interim operations plan that identifies a reliable means for storing and
feeding acid, ferric based coagulant, and sodium hypochlorite until repairs to the damaged
systems can be completed.
Water Treatment Plant Forensic Evaluation - City of Fallon, Nevada. Project manager
for assessment of the portions of the water treatment plant were affected by a hydrochloric
acid spill, which included the hydrochloric acid storage tank and piping, to determine
possible causes of the tank/piping failure.
Water Treatment Facility Design for a Demonstration Treatment Plant at Panoche
Drainage District for the Central Valley Project - U.S. Bureau of Reclamation, West San
Joaquin Division, San Luis Unit, Panoche, California. Project manager for design of a
demonstration (pilot) water treatment facility, located in the Panoche Drainage District
within the San Luis Unit, to collect cost and performance data required for the final design
of several full-scale drainage treatment facilities to be constructed across the San Luis Unit
in the future. The design consists of reverse osmosis (RO) desalination, proprietary
selenium biotreatment (ABMet), followed by evaporation ponds.
Clearwell Tracer Study - Stockton East Water District, Stockton, California. Performed a
tracer study for the existing 10.4 million-gallon (Mgal) clearwell at the Dr. Joe Waidhofer
Water Treatment Plant to determine the overall baffling coefficient for the clearwell at the
following flow rates: 45 mgd, 52 mgd, and 60 mgd.
Balch Camp Water Treatment Plant Alternatives Study - Pacific Gas & Electric (PG&E),
Balch Camp, California. Developed conceptual-level alternatives for repair or replacement
of PG&E's Balch Camp water treatment plant, and to ensure compliance with California
Department of Public Health regulations and Fresno County health and safety regulations.
Alternatives that were evaluated included variations of repairing the existing the equipment,
and replacing the existing plant with a new system or individual treatment at each
connection. A report was prepared summarizing the alternatives and their pros and cons,
cost (construction and operations & maintenance), and timeline.
Crowder Lane Control System Upgrades - California American Water, Roseville,
California. Principal-in-Charge for design of improvements to install a control valve and
associated SCADA modifications to provide a single control system that modulate the new
control valve on the Placer County Water Agency connection. The existing radio telemetry
at Crowder Lane intertie was also modified to take signal from the Walerga Tank.
Long-Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) Compliance for
Zephyr Water Utility District (ZWUD) Ozone Plant - Douglas County, Minden, Nevada.
Assisted the county with identifying the best treatment technology for addressing the
LT2ESWTR, and preparing a 10 percent design and cost estimate for the recommended
improvements.
Long-Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) Compliance
Assistance for Ozone Water Treatment Plant - Kingsbury General Improvement District
(KGID), Stateline, Nevada. Provided technical assistance during alternatives analysis to
provide direction to KGID on source water monitoring alternatives and identify the most
viable treatment alternative for providing the required Cryptosporidium removal. Treatment
alternatives that were evaluated included ultraviolet (UV), ozone, and chlorine dioxide
disinfection. Also evaluated the cost effectiveness of upgrading the current ozone
generators to a modern system.
Begonia Iron Removal Plant Ultraviolet (UV) Upgrades (IP-0540-168) - California
American Water, Monterey, California. Project manager for preparation of a basis of
design report (BODR) for UV system upgrades at the Begonia Iron Removal Plant. A new

Richard G. Stratton, P.E. - Page 5

UV disinfection system at Begonia Iron Removal Plant was needed to address needs related
to future well replacement, and defer the need to replace uncovered sludge lagoons.
Begonia Iron Removal Plant Caustic System Upgrades and Miscellaneous Infrastructure
Upgrades - California American Water, Monterey, California. Project manager for
preparation of a basis of design report (BODR) for the caustic system and miscellaneous
infrastructure upgrades at Begonia Iron Removal Plant, which included: (1) Installation of
approximately 300 linear feet (LF) of 24-inch-diameter pipe for both the primary effluent
and bypass piping, and 24-inch butterfly valve to mitigate scaling on bypass valves; (2)
Installation of a new dilution control system to prevent future occurrence of scaling - The
dilution system will consist of a pre-engineered skid-mounted system that batches more
dilute (10 percent strength) caustic soda from the existing bulk tanks, and was integrated to
the existing control system and require minimal operator attention; (3) relocation of the
isolating valve further away from the chemical addition point so that any scale will have
fallen out of solution prior to reaching the valve; (4) filling of abandoned sludge ponds; (5)
access road paving; (6) address impact of iron on influent chlorine analyzer; (7) installation
of new flow meters on the reclamation pumps; (8) installation of automated controls on the
sodium hypochlorite bulk tank and day tank; (9) replacement of the pump motors; (10)
elevate motors and instrumentation above flood level in chemical containment areas; and
(11) various corrosion protection painting.
Bollman Water Treatment Plant Solids Handling Evaluation - Contra Costa Water
District, Concord, California. Project manager for evaluation of on-site solids dewatering
alternatives for the Bollman Water Treatment Plant, which included a land application and
mechanical dewatering alternatives. The land application alternative included options of
using a portion of the Mallard Reservoir to create basins, the Chenery site, the Government
Ranch (Foster Wheeler) tank area, the spoils area, and acquiring adjacent land. Issues that
were considered included providing adjacent space to address treatment of backwash solids
if the use of Mallard Reservoir is discontinued, identifying labor hours to operate and other
costs when evaluating options, and identifying odor control requirements. The mechanical
dewatering alternatives included options of using screw press, belt press, and centrifuge.
Identified the criteria and weighting for the evaluation, determined the ranking of
alternatives, and made recommendations for mechanical dewatering demonstration testing.
Surface Water Treatment Facility - City of Lodi, California. Project manager for
conceptual design, feasibility evaluation of alternatives, predesign, CEQA environmental
documentation, permitting, design, and construction engineering services for a new 11.5
mgd (nominal) surface water treatment plant and its associated facilities, which includes 6-,
8-, 10-, 12-, and 14-inch-diameter water mains; two water storage tanks; and 26 non-treated
groundwater wells. Evaluated the feasibility of locating new surface water treatment
facilities at five potential sites. Treatment technologies were evaluated based on surface
water quality, capital construction costs, expandability, annual operations costs, and lifecycle costs. Capital financing and annual operations financing strategies were also
investigated. The predesign report addressed water quality and regulatory considerations,
raw water pumping station and pipeline improvements, pretreatment and membrane system
improvements, chemical systems and disinfection improvements, residuals handling
improvements, site plan, plant hydraulics, blending/corrosion/distribution system
improvements, finished water storage and pumping station improvements, finished water
transmission main improvements, well modifications, building architecture, HVAC and
plumbing improvements, electrical system improvements, instrumentation and control
(SCADA) improvements, security considerations, environmental compliance and
permitting requirements, project implementation and construction sequencing, and
operations and staffing plan. Design assumptions, process recommendations, applicable
design criteria, and cost estimates were included. CEQA environmental documentation that
were provided included a Notice of Preparation (NOP), technical studies (biological
resources, cultural resource study, and noise), environmental impact report (EIR),
mitigation monitoring and reporting program (MMRP), and Statement of Findings and
Overriding Considerations. A watershed sanitary survey of the Lower Mokelumne River
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watershed was also conducted for the proposed surface water treatment facility. The new
11.5 mgd (23 mgd at buildout) surface water treatment facility includes: (1) a raw water
pumping station, which include three 50-hp, 5.7 mgd pumps in oversized cans enclosed in a
concrete masonry unit (CMU) block building; (2) sedimentation basin followed by
automatic strainers for pretreatment; (3) Pall Microza pressure membrane system, with an
initial firm capacity of 8 mgd and expandable to 20 mgd; (4) chemical and disinfection
systems; (5) residual handling (plate settlers); (6) relocation of an electrical transmission
pole; (7) modification of the traffic signalization for the Union Pacific Railroad tracks; (8)
storm drain system that include catch basins and connection to an existing stormwater
pumping station; (9) 10 mgd (25 mgd buildout) high-service pumping station with endsuction centrifugal pumps and CMU building; (10) 3 million-gallon (MG) prestressed
concrete tank; (11) 2,500 linear feet (LF) of 36-inch-diameter water transmission main, and
connections to existing distribution system water transmission mains; (12) modifications of
26 groundwater well with permanent chlorination facilities to ensure compliance with state
and federal regulations, as well as sodium hypochlorite tanks, chemical feed banks, online
chlorine residual analyzer, SCADA system, and well pump programmable logic controller
(PLC); (13) operations building and chemical building; and (14) corrosion control.
Yuba City Water Treatment Plant Expansion to 85 mgd - City of Yuba City, California.
Project manager for predesign, design, bidding, grant funding assistance, environmental
documentation, permitting assistance, construction engineering, operations and
maintenance (O&M) manuals, and testing and startup assistance for the $36 million
expansion of the 24 mgd water treatment plant to 48 mgd. Improvements included: (1) 30
mgd (85 mgd buildout) low-lift pumping station near Feather River to meet the demands of
the water treatment plant expansion, along with new switchboard, transformer, and larger
standby generator; (2) two new 48 mgd fish screen facilities (screens are designed to limit
maximum approach velocity perpendicular to the screen to 0.2 ft/s); (3) 42- and 54-inchdiameter raw water pipelines - one of the pipelines crosses through a levee; (4) four new
membranes to increase the hydraulic capacity of the plant to 48 mgd; (5) new 42-inchdiameter treated water pipelines; (6) treated water piping modifications to the existing
clearwell to achieve chlorine contact time (CT) after filtration; (7) new 4 million-gallon
(MG) buried prestressed concrete clearwell; (8) new 18 mgd high-service pumping station
(with allowable future expansion to 48 mgd by addition of extra pumps); (9) chemical feed
system and chlorine disinfection modifications; (10) backwash water disposal; and (11)
electrical and control system upgrades. The innovative approach of using an aluminum roof
for the 4 million-gallon clearwell resulted in a savings of more than $500,000 for the city.
Alternative disinfection methods were investigated, which included chlorine, hypochlorite,
chlorine dioxide, ultraviolet (UV) light irridation, chloramines, and ozone. Selected
disinfectant is chlorine gas with a dry media scrubber to protect the public. The project also
included an electrical coordination study for current and future conditions, space planning
study for operations building, vulnerability and security review, and permitting assistance
with the Department of Fish & Game, U.S. Army Corps of Engineers, California
Department of Water Resources, and Levee District.
Bryte Bend Water Treatment Plant Expansion to 58 mgd - City of West Sacramento,
California. Project manager for predesign, environmental documentation, permitting
assistance, design, bidding, and construction administration services to expand the Bryte
Bend Water Treatment Plant from 24 mgd to 58 mgd, which draws water from the
Sacramento River. Improvements included 36-inch-diameter water main to provide
increased capacity to the Southport area, new fish screens, installation of five 12 mgd
vertical turbine pumps (with a sixth pump waiting in standby), installation of a parallel 42inch-diameter raw water pipeline from the intake across the river levee and the Union
Pacific Railroad to the plant, ACTIFLO raw water clarification system, conventional
gravity filtration system including conversion of existing traveling bridge filters, two 4
million gallon (MG) prestressed concrete clearwell tanks to replace existing 1.2 MG tanks,
low lift pumping station to fill clearwells above the water level of the existing reservoirs,
chemical storage and feed system, disinfection system modifications, conversion of the
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sedimentation basins to washwater recovery basins, new washwater recovery pumping
station, operations building/lab modifications, new administration building, and electrical
and plant control system improvements.
Foothill Water Treatment Plant Expansion to 60 mgd - Placer County Water Agency,
Auburn, California. Project manager for master plan, predesign, environmental impacts
report (EIR) preparation, design, and construction engineering services to expand the
Foothill Water Treatment Plant capacity from 15 mgd to 60 mgd. Preliminary
investigations included identification of cost-effective improvement alternatives to improve
settled water quality, and a pilot project. Following the initial predesign workshops and
investigations, prepared designs for a variety of improvements, including grit
removal/screening, ACTIFLO, new gravity filters, chemical feed facilities, solids handling,
filter-to-waste features to the original facility, and a completely new plant-wide SCADA
system design that includes new PLCs, instrumentation, and a supervisory control station to
automate the entire facility and minimize operating costs. New residuals handling facilities
were also designed to effectively process waste streams and dry sludge on site through the
use of a series of improved washwater recovery basins, sludge lagoons, and sand drying
beds. Designed two 20-mgd ACTIFLO treatment units, optimization of the existing filters
to increase the maximum filtration rate to 10 gpm/sf, and four new filters was constructed
adjacent to the plant filters designed to operate at 10 gpm/sf. Modifications were made to
three pumping stations, including 5 mgd washwater recovery pumping station, 3 mgd
decant pump station, and 14 mgd backwash pumping station. Also designed gunnite-lined
ponds.
Fast-Track Water Treatment Plant Improvements - City of Yuba City, California.
Managed fast-track design and provided construction engineering services for
improvements to the water treatment plant. Developed innovative approach that deferred
construction of new gravity filters and piping, resulting in a total savings of more than $2
million. Improvements included increasing the reliable filtration capacity to 24 mgd by
upgrading the plant electrical system; upgrading existing filters by replacing the media and
underdrains, adding air scour, replacing piping, and adding filter-to-waste; upgrading the
sedimentation basins with new baffles and cross collection; new polymer feed pumping;
and updating the watershed sanitary survey. Design and construction was completed in nine
months, and contract incentives and penalties were used to assure the contractor
successfully met the fast-track schedule.
Water Treatment Plant Improvements and Fluoridation System - City of Yuba City,
California. Project manager for design of improvement to enhance the water treatment
plant reliability to bring the plant into compliance with Surface Water Treatment Rule
(SWTR) CT requirements and the chlorine feed system into compliance with current safety
and fire codes. Project includes installation of fluoridation facilities for a city-wide
fluoridation system; piping modifications to increase available contact time; chlorine
disinfection system improvements; improvements to the high service pumping system to
provide a firm capacity of 26 mgd, and modifications to allow servicing of the pump
discharge manifold; and construction of a 30-inch-diameter water transmission main to
provide a redundant system for conveying water from the water treatment plant to the water
distribution system.
New 30 mgd Surface Water Treatment Plant - City of Fresno, California. Designed
process and treated water facilities for the new 30 mgd surface water treatment plant.
Process facilities designed include flashmix ACTIFLO, and filter backwash handling.
Treated water facilities included a 1 million-gallon (MG) cast-in-place concrete clearwell,
30 mgd high service pumping station, distribution system piping, and off-site pressure
sustaining valve stations.
Platte West Water Production Facility - City of Omaha, Nebraska. Provided technical
input for design of the new 100 mgd Platte West Water Production Facility, which include
a wellfield, raw water main, treatment plant, and finished water main.
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Cerrillos Filtration Plant – Lake Cerrillos, Puerto Rico. Assisted with design of a 10 mgd
surface water treatment Actiflo facility.
Anacortes Water Treatment Plant Improvements and Expansion to 42 mgd - City of
Anacortes, Washington. Provided technical input during preliminary design and designed
upgrades to the water treatment plant to improve treatment performance and ensure
compliance with increasingly stringent drinking water regulatory requirements, improve
water treatment reliability/redundancy to provide for uninterrupted operations and
consistently meet water demands, increase plant capacity to 42 mgd, and improve electrical
reliability. Improvements included new Actiflo facilities for pretreatment, new gravity
filters, finished water storage, chlorine contact tanks, and pumping, and power supply and
distribution. Provided quality assurance/quality control (QA/QC) of the Actiflo and filter
design.
Phase II Water Treatment Plant Expansion - City of Blair, Nebraska. Provided quality
assurance/quality control (QA/QC) for feasibility study and design of the Phase II water
treatment plant expansion from 7 to 14 mgd. Improvements include filters to double the
plant's filtration capacity, raw water intake pumping, raw water transmission main,
chemical mixing, and presedimentation basin modifications.
South Water Treatment Plant - City of Albert Lea, Minnesota. The South Water
Treatment Plant was experiencing a number of deficiencies, which included an inadequate
aeration system, high hydraulic loading rates to the existing filters, large filter media, small
clearwell volume, leaking filters, and an energy inefficient building. Evaluated the
feasibility of expanding the treatment facility, modifying the existing backwash tank, and
constructing a new treatment building. Provided technical input for the design of the new
treatment facility.
Weatherford Water Treatment Plant - City of Weatherford, Texas. Project engineer
during construction for the 8 mgd water treatment plant, including raw water intake
package treatment, piping, building, vertical turbine booster pumping station, and chemical
feed systems.
Diatomaceous Earth Water Treatment Plant - City of Vacaville, California. Project
manager/engineer for design and construction of improvements to the 12 mgd
diatomaceous earth water treatment plant. Improvements designed included drum screen;
new diatomaceous earth filtration, piping, valves, and controls; filter-to-waste piping;
chemical feed systems; drying beds; baffled clearwell; and vertical turbine booster pumping
station. In addition, provided support during construction and gained approval of the 1.5
gpm/sf filtration rate.
12 mgd Water Treatment Plant - Lakeborough Development, Stanislaus County,
California. Served as project engineer for siting study, planning, and predesign of the 12
mgd water treatment plant, which utilizes conventional treatment technology, along with
two-stage ozonation and activated carbon treatment for controlling trihalomethane
formation. The plant treats water originating from the Sacramento-San Joaquin Delta to
serve the new town of Lakeborough. Project also included design of a vertical turbine
booster pumping station.
Presidio Water Treatment Plant - San Francisco Public Utility Commission, San
Francisco, California. Project engineer for evaluation and predesign of improvements to a
2 mgd water treatment plant at the Presidio. Key issues included preserving historic
structures and meeting the Surface Water Treatment Rule (SWTR).
Don Edmondo Water Treatment Plant - Glenbrook Water Cooperative, Glenbrook,
Nevada. Lead designer of the 3 mgd water treatment plant, including raw water intake
pipeline, caisson ozone contactors, pure oxygen ozone system, vertical turbine booster
pumps, hypochlorite disinfection system, and new building.
Edgewood Water Treatment Plant - Edgewood Water Company, Edgewood, Nevada.
Lead designer of 3.5 mgd water treatment plant, including 6,100 linear feet (LF) of 14Richard G. Stratton, P.E. - Page 9

inch-diameter water main, a new building, compressed air ozone system, hypochlorite
disinfection system, and 2 million-gallon (MG) clearwell.
Decoto Fluoride Feed Facility - City of Hayward, California. Project manager for design
of complete renovation of the 6 mgd Decoto fluoride feed facility. Facilities include 2,500gallon hydrofluosilicic storage tank, buried secondary containment tank, piping, metering
pumps, and building improvements.

Testing, Tracer Studies, and Pilot Studies
Enhanced Coagulation Testing - Rancho Murieta Community Services District,
California. Assisted in testing coagulant doses required to achieve TOC removal by
enhanced coagulation, and establish the required dosages to achieve TOC reduction as
mandated by the Stage 1-Disinfectants/Disinfection By-Products Rule.
Tracer Study - City of West Sacramento, California. Project manager for development of
tracer study protocol for the Bryte Bend Water Treatment Plant.
Filter Pilot Study at Foothill Water Treatment Plant - Placer County Water Agency,
Auburn, California. Project manager for pilot study evaluation of filter bed designs for a
12 mgd module at the Foothill Water Treatment Plant. Also completed a second pilot study
at Bowman water treatment plant that evaluated new ACTIFLO process for high rate
clarification.
Filter Pilot Test at Yuba City Water Treatment Plant - City of Yuba City, California.
Performed California Department of Health Services (DHS) filter pilot test at the water
treatment plant. Pilot tests were conducted using HDR’s pilot filter plant and monitoring
equipment. The testing evaluated two media configuration for operation of 7 gpm/sf.
Testing parameter included particle counts, turbidity, loss of head, and flow rate.
Deep Bed Filtration Pilot Study at Greeley Water Treatment Plant - City of Greeley,
Colorado. Assisted with the pilot study for deep bed filtration at the water treatment plant.

Water - O ther
Clementia Reservoir Domestic Water Supply Permit Amendment - Rancho Murieta
Community Services District, Rancho Murieta, California. Assisted the district with the
initial stages of preparing an Application for a Domestic Water Supply Permit Amendment
on Clementia Reservoir. The permit needed to be amendment to eliminate body contact
recreation at Clementia Reservoir in drought years when the use of water from the reservoir
will be required for domestic supply.
Papers
Stratton, R. & Reighley, D., "Getting More out of Existing Facilities Using ACTIFLO and High-Rate Filtration,"
American Water Works Association spring conference (June 14, 2000).
Stratton, R., "Groundwater Impacts from Land Application of Food Processing Wastewater," Proceedings, Sixth
International Symposium on Agricultural and Food Processing Wastes (December 1990).
Stratton, R., "Deepwell Injection of High Salinity Food Processing Wastewater," Proceedings, CWPCA Industrial and
Hazardous Waste Conference (February 1991).
Presentations - Water
"Rancho Murieta Community Services District - Membrane Retrofit Provides Many Benefits for Expanding a Small
System Conventional Treatment Plant," California-Nevada Section American Water Works Association conference,
Burlingame, CA (April 2006).
"Drinking from a Crystal Creek – Bringing High Quality Surface Water to the Yucaipa Valley," California-Nevada
Section American Water Works Association conference, Burlingame, CA (April 2006).
"West Basin Water Recycling Plant PHASE IV Expansion Adds MF, RO and UV Systems to Produce Sea Water
Intrusion Barrier Water," American Water Works Association conference, San Francisco, CA (June 2005).
“High-Rate Treatment Processes for Two Northern California Water Treatment Plants,” California Nevada Section
American Water Works Association (AWWA) spring 2004 conference, Las Vegas, NV (April 14, 2004).
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“Bryte Bend Water Treatment Plant Expansion Tour,” presented at the Sacramento Area Water Works Association
meeting, Sacramento, CA (November 14, 2003).
“Pilot Testing Membranes to Achieve Surface Water Treatment Rule Compliance for the City of Healdsburg,”
presented at the American Water Works Association spring conference, Anaheim, CA (June 18, 2003).
"Getting More out of Existing Facilities Using ACTIFLO and High-Rate Filtration," presented at the American Water
Works Association spring conference, Denver, CO (June 14, 2000).
"Sedimentation Basin and Filter Improvements Achieve 50% Capacity Increase at the Yuba City Water Treatment
Plant," presented at the 1999 American Water Works Association Conference, San Diego, California (October 29,
1999).
“Pilot Testing and Design for a 60 mgd Ballasted Flocculation/ Clarification Process,” presented at the 1999 Arizona
Water and Pollution Control Association Annual Conference, Arizona (May 6, 1999).
“Kingsbury General Improvement District “, poster presentation for American Water Works Association summer
conference (August 1997).
“Ozone Disinfection Allows Nevada Water Systems to Meet Surface Water Treatment Rule,” presented at American
Water Works Association spring section conference, San Jose, CA (April 10, 1997).
“Microfiltration Water Treatment for Two Small Systems in Northern California,” presented at the American Water
Works Association Membrane Technology Conference, New Orleans, LA (March 1997).
“Patterson Gateway Microfiltration Water Treatment Plant,” presented at American Water Works Association fall
conference (October 1996).
"City of Vacaville Water Treatment Plant Improvements to Achieve Compliance with the Surface Water Treatment
Rule," poster presentation for American Water Works Association California-Nevada Section spring conference
(1994).
Awards
City of Stockton, Delta Water Supply Intake Project, ASCE Project of Year Award, 2012
HDR Pathfinder Team Award - City of Bozeman Membrane WTP, 2012
Yucaipa Valley Water District, Yucaipa Valley Regional Water Filtration Facility Project, American Council of
Engineering Companies (ACEC) California, Engineering Excellence Award, Merit Award, 2010
California American Water, Walnut Grove and Isleton Arsenic Treatment Systems Project, American Public Works
Association (APWA), Sacramento Chapter, Project of the Year Award, Large Agency, Environment Category, 2008
City of Yuba City, Water Treatment Plant Expansion Project, American Public Works Association (APWA),
Sacramento Chapter, Project of the Year Award, Large Agency, Environment Category, 2008
HDR Pathfinder Team Award – IRWD Michelson Water Reclamation Plant, 2008
City of West Sacramento, Bryte Bend Water Treatment Plant Expansion Project, American Council of Engineering
Companies (ACEC) California, Engineering Excellence Award, Honor Award, 2006
City of West Sacramento, Bryte Bend Water Treatment Plant Expansion Project, American Public Works Association
(APWA), Sacramento Chapter, Project of the Year Award, Large Agency, Environment Category, 2005
HDR Pathfinder Team Award – EPA Disinfection Manual, 1997
HDR Pathfinder Local Award for Creativity, 1997
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Design Build Present Model - PPP
HDR

Design
RMCSD

GE Power & Water

Lead Agency

Cosumnes River
Land LLC

Plant Operator

Sponsor/Developer

Financing

Manufacturer

Roebbelen
Construction
Management

Coombs-Hopkins
Manufacturer Rep
TNT Industrial
General Contractor

• Cosumnes facilitates design and construction
through Design Build agreement with District
• Cosumnes tenders GE Lease to District
• Construction draws paid through letter of
credit and Lease financing or Cosumnes
guarantee

Design Bid Build

Traditional Pubic Agency Method

RMCSD
LEAD AGENCY

HDR
ENGINEER OF
RECORD

SUBCONTRACTORS
PRIME
CONTRACTOR

SUPPLIERS

• Traditional procurement method in serial
sequence
• Takes time and shifts some risk to contractor

– Agency still has Errors & Omission/Force Majeure risk

• Agency oversight and control absolute – More
time by CSD will be required for PM role
• Governed by Govt. Code for contracting and
prevailing wage

Agency Construction Management
RMCSD

Designer

Consultants

General
Contractor

Subcontractors

Agency CM

• Client hires Construction Manager through a RFP process
• CM may lead in the selection/oversight of the design team, but
design contract is with the client. Works with design team to
optimize the project with respect to cost, phasing, and value
engineering.
• Once design is complete, project is put out to public bid
• CM administers the contract for the client
•This is the traditional CM Hard Bid process

Construction Management @ Risk
CM@R

Multi-Prime
Trade
Contractors

Architect

Consultants

RMCSD

Subcontractors

• Client hires Construction Manager through a RFP process
• Client contracts with the design team separately
• CM@R & Design team maximize project during preconstruction
• Project is broken down into multiple trade packages for the public bidding
process – minimize overlapping fees & use proven team for construction
•Each trade package is bonded by trade contractor
•CM@R is liable for schedule delays and scope gaps in packages
•Trade Contractor treated as traditional sub-contractor with more contractual
liability for coordination with other prime trade contractors.

Other Delivery Methods
• Public-Private Partnerships
– Design/Build/Finance/Sell Back
– Design/Build/Finance
– Design/Build/Operate/Maintain
– Several Types of these agreements
– Revenue based for financing agreements
(City of Elk Grove Aquatic Complex is
Design/Build/Finance/Operate Maintain on a 15
year lease)

ID

Task Name

Duration

1

RMCSD WTP Expansion Project

279 days

Fri 4/26/13

132 days

Fri 4/26/13 Mon 10/28/13

2

Entitlement & Agency Activities

3

MND Process

4

SMUD Application& Engineering

5
6
7

Start

Finish

Fri 4/26/13

Tue 8/27/13

132 days

Fri 4/26/13

Mon 10/28/13

Engage HDR/GE to Finalize design

22 days

Fri 4/26/13

Mon 5/27/13

CM Hiring Process

44 days

Fri 4/26/13

Wed 6/26/13

85 days

Fri 4/26/13

Thu 8/22/13
Thu 5/23/13

8

Modify Existing HDR Design to 30% Leve

20 days

Fri 4/26/13

9

Review/Approval

10 days

Fri 5/24/13

Thu 6/6/13 8

10

Modify Existing HDR Design to 90% Leve

30 days

Fri 6/7/13

Thu 7/18/13 5,9

11

Review/Approval

10 days

Fri 7/19/13

Thu 8/1/13 10

12

Complete Construction Documents

10 days

Fri 8/2/13

Thu 8/15/13 11

13

Review/Approval

5 days

Fri 8/16/13

Thu 8/22/13 12

162 days

Fri 6/7/13

14

Submittal/Procurement Activities

2014
ril
May
June
July
August
September October
November December January
February March
April
May
June
July
7 14 21 28 5 12 19 26 2 9 16 23 30 7 14 21 28 4 11 18 25 1 8 15 22 29 6 13 20 27 3 10 17 24 1 8 15 22 29 5 12 19 26 2 9 16 23 2 9 16 23 30 6 13 20 27 4 11 18 25 1 8 15 22 29 6 13 2

Wed 5/21/14

88 days

Design Activities

Predecessors

Entitlement & Agency Activities
MND Process
SMUD Application& Engineering
Engage HDR/GE to Finalize design
CM Hiring Process
Design Activities
Modify Existing HDR Design to 30% Level
Review/Approval
Modify Existing HDR Design to 90% Level
Review/Approval
Complete Construction Documents
Review/Approval
Submittal/Procurement Activities

Mon 1/20/14

15

Complete GE Shop Drawings

20 days

Fri 6/7/13

Thu 7/4/13 9

16

Review/Approve GE Shop Drawings

10 days

Fri 7/5/13

Thu 7/18/13 15

17

GE Long Lead Items(District Procured)

132 days

Fri 7/19/13

Mon 1/20/14 16

18

Controls Process Subnittal/Lead time

60 days

Wed 9/18/13

Tue 12/10/13 13,26

Controls Process Subnittal/Lead time

19

Electrical Process Submittals/Lead time

60 days

Wed 9/18/13

Tue 12/10/13 13,26

Electrical Process Submittals/Lead time

20

Structural Steel Process

70 days

Wed 9/18/13

Tue 12/24/13 13,26

83 days

Fri 5/24/13

Tue 9/17/13

5 days

Fri 5/24/13

Thu 5/30/13 8
Thu 7/18/13 10SS+15 days

21

Contracting & Bidding

Complete GE Shop Drawings
Review/Approve GE Shop Drawings
GE Long Lead Items(District Procured)

Structural Steel Process
Contracting & Bidding

22

30% Design Engineer Estimate

23

Constructability Review

15 days

Fri 6/28/13

24

Bid Document Preparation

20 days

Thu 6/27/13

25

Final Bidding to Trade ContractorsSubs

20 days

Fri 8/16/13

Thu 9/12/13 12,24

26

Final Contract GMP Submitted

3 days

Fri 9/13/13

Tue 9/17/13 25

176 days

Wed 9/18/13

Wed 5/21/14

30 days

Wed 9/18/13

Tue 10/29/13 26

Preconstruction Activities
Start Construction Milestone

27

Construction Activities

Constructability Review

Wed 7/24/13 6

28

Preconstruction Activities

29

Start Construction Milestone

0 days

Thu 10/31/13

Thu 10/31/13 28

30

Decommision Plant

5 days

Thu 10/31/13

Wed 11/6/13 29

31

Structural & Piping Retrofitting

66 days

Thu 11/7/13

Thu 2/6/14 30

32

Infrastructure Work

35 days

Thu 1/2/14

33

Install GE Equipment

50 days

Thu 2/20/14

34

Process Trains Complete for Testing

0 days

Wed 4/30/14

35

Commissioning

15 days

Thu 5/1/14

Project: RMCSD WTP Expansion Draf
Date: Mon 4/22/13

30% Design Engineer Estimate

Bid Document Preparation
Final Bidding to Trade ContractorsSubs
Final Contract GMP Submitted
Construction Activities

Decommision Plant
Structural & Piping Retrofitting

Wed 2/19/14 31SS+40 days

Infrastructure Work

Wed 4/30/14 17,32

Install GE Equipment

Wed 4/30/14 33,31,32

4/30

Wed 5/21/14 34

Commissioning

Task

Progress

Summary

External Tasks

Split

Milestone

Project Summary

External Milestone
Page 1

Deadline

