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NOTICE OF REQUEST FOR PROPOSALS

Proposals for the procurement of equipment for the "Conejo Wellfield — Equipment
Procurement” for granulated activated carbon (GAC) treatment will be received by the
Camrosa Water District (CWD or District) on Friday, May, 21, 2021. The proposals will
be reviewed and scored by an evaluation team based on the criteria and requirements
defined in the following Request for Proposals (RFP). The cost schedule should be included
in a separate sealed envelope and will be opened as the last part of the evaluation and
scoring criteria. The District reserves the right to retain all proposals for a period of sixty
(60) days after the due date for examination and comparison and to delete any portion
of the work from the contract. Submit Proposals to:

Camrosa Water District
Attention: lan Prichard
Santa Rosa Road
Camarillo, CA 93012
(805) 482-8063
ianp@camrosa.com

The District reserves the right to determine and waive non substantial irregularities in any
proposal, to reject any or all proposals, to reject one part of a proposal and accept the
other.

The Project includes one complete GAC treatment system, pH adjustment system and
appurtenances.

An electronic copy of the RFP can be obtained by contacting the Camrosa Water District
at: 7385 Santa Rosa Road, Camarillo, CA 93012 or calling (805) 482-8063. In addition, a
copy can be downloaded from the District's website at www.Camrosa.com

Camrosa Water District — Conejo Wellfield
GAC Treatment Facility EQuipment Procurement


http://www.camrosa.com/

Conejo Wellfield

REQUEST FOR GAC TREATMENT FACILITY
EQUIPMENT PROPOSALS

GENERAL CONDITIONS

1.0 GENERAL OVERVIEW

The District owns and operates the Conejo Wellfield in the Arroyo Santa Rosa Valley
Groundwater Basin. The synthetic organic chemical (SOC) 1,2,3, -trichloropropane
(TCP) has been detected in the wellfield at concentrations exceeding the state
mandated minimum concentration level (MCL) causing the District to cease all water
pumping activities at the wellfield. The District has completed pilot testing and
determined that a GAC treatment system is their preferred method to reduce TCP
concentrations from the source water.

The District is requesting proposals from Vendors to provide a GAC treatment
system, pH adjustment system, and appurtenances for their Conejo Wellfield. The
GAC treatment and pH adjustment systems will be procured by the District and installed
by a contractor as part of a GAC treatment system integration project. The following
includes several criteria for the District to evaluate, score, and determine a qualified
manufacturer/vendor that best meets the District's needs.

1.1 DESIGN CRITERIA

A The equipment shall be sized based on the specified performance
ranges, various flow rates, and requirements of the facility footprint
considering space efficiency by area and height restrictions as outlined
in the contract specifications included in Appendix A.

1.2 DRAWINGS

A. The general layout exhibit and other relevant drawings for this RFP are
included in Appendix B. Upon request of the Vendor, pumping
information and more detailed preliminary drawings for the site are
available. Each equipment vendor is expected to include equipment
standard "cut sheets" and general layout drawings with their proposal.

1.3 TREATMENT SYSTEM SUBMITTALS

A Once the evaluation is complete and a bid is awarded, the successful
Vendor shall provide two (2) hard copies and one (1) electronic copy of
detailed technical submittals for review by the Camrosa Water District
and their consultant engineers.
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B. Prior to completion of the project, two (2) (hard) copies and one (1)
electronic copy of installation, operation, and maintenance manuals
shall be supplied by vendor.

C. The proposal shall include a schedule detailing the lead time required
to prepare submittals, approve submittals, and time to deliver the
equipment to the District upon receipt of approved submittals. Schedule
shall assume 14 days for the Owner to review the Vendors submittal
and return comments.

D. In addition, the Vendor shall provide all additional information as
outlined in the project specifications.

1.4 CONDITIONS OF AWARD

A. Camrosa reserves the right to reject any and all proposals that are
considered incomplete or non-responsive.

B. Vendor shall honor the price quoted in the RFP for a minimum of 120 days
after the full contract bid opening date.

C. Camrosa's Board of Directors has determined that this project
is "substantially complex” and 10-percent retention will be
withheld.

1.5 PROPOSAL

A. The Vendor shall submit an electronic copy to the contact listed in the
Notice of Request for Proposals. Include in the proposal, the following
items, as a minimum. Any additional information shall be included in a
separate section titled, "supplemental information."

1. Name and address of vendor and its authorized agent.

2. Purchase price and complete Price Schedule in a separate sealed
envelope.

Lead time to prepare technical submittals
Lead time to deliver equipment

General cut sheets of the equipment

o o » W

Detailed itemized list of all materials and equipment included
in the vendor's scope of supply and any exclusions.

7. Basis of design, process summary, and description of the
process including estimated capacities and sizing of materials
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10.

11.

12.

13.
14.

and equipment.
Estimated O&M costs for a 20-year operating period.

Name and number of contact person to whom technical
guestions may be directed.

Description of the equipment, controls, and operation of
the equipment.

Materials used in construction including coatings and
special finished. Include relevant standards (ASME,
AWWA, etc.)

Experience of Vendor and list of three (3) similar projects
along with references and contact information.

Nearest service center.

Warranty information on all components including when warranty
periods begin.

1.6 EVALUATION OF PROPOSALS

A. The District's evaluation team shall evaluate the proposals based on
the following criteria:

1.

Equipment Operation and Maintenance — This criterion
addresses the relative ease of operating the system.
Analysis will be based mainly on the equipment provided in
the bid, operation and maintenance costs and time
associated with the operating and maintaining the
equipment, method of equipment operation, and scheduled
preventative maintenance. The vendor shall detalil
equipment operation and routine maintenance in their
respective proposals. Key items that will be considered for
this criterion are as follows:

« Equipment that can be interpreted for operation and contains
controls and alarms that are easy to navigate, program, and
understand.

« Equipment which requires minimal preventative
maintenance to maintain system performance.

* Proposed backwash volumes and duration.

* Equipment which allows for easy access for plant
personnel to perform routine tasks without disrupting
plant operation and without placing operation
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personnel in danger.

* Alower cost for providing recommended spare parts.

* Control hardware and programing is compatible with Allen
Bradley Compact logix PLC.

* The total estimated power draw of the system operating at
maximum operating capacity.

+ Estimated cost for maintenance/replacement parts for
preventative and routine maintenance of all components
associated with the Seller's equipment package. Include an
estimate for operator 's time to effect said maintenance and
routine and repairs.

* Annual or one-time software costs.

2. Installed Capital Cost — Compares the actual cost of the
equipment as well as the facility footprint size and height restrictions
and other factors that affect the total installation cost associated with
the equipment. Each piece of equipment is inherentlydifferent, and
the Vendor shall provide as much information as possible to assist
the District in determining final installation cost.

3. Quality of Components — Compares various components and
construction methods including comparison with regulatory
standards, sizing, capacity, quality, and reputationof sub-vendor
components, controls, coatings, fittings, valves, etc.

4, Adherence to Technical Specification — The Technical
Specifications included as partof Appendix A are the standard
guidelines for the equipment, performance, and overall functionality.

5. Experience - List experience of the vendor on facilities of similar
size and complexity.Include how long vendor has been in business
along with key personnel experience.

6. Lead Time - The lead time required to provide full
submittals for review and to deliver equipment upon receipt
of approved submittals. This is a critical element for this
time-sensitive project.

7. Local Service - Addresses the location of the nearest
service providers and their ability to assist with questions
and technical issues.

8. Warranties - Evaluate the warranty provided and variations
between vendor warranties. Favorable results will be given to vendors
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that provide thefollowing:

+ Warranties of extended duration.

* Warranties which are not limited by proration.

+ Warranties that also include service.

* Warranties that cover all parts and components of a
system.

+ Warranties that provide on-line or phone support for a
specified duration.

9. Owner's Preference - The Owner has investigated several
package systems for GAC treatment and will evaluate the proposed
vendor 's systems based on the below weighted scoring system and
best overall fit that meets the District'sneeds.

The following table indicates the established, weighted rating
system:

Evaluation Criteria Weighted
Value

Equipment Operation and Maintenance
Installed Capital Cost

Quality of Components

Adherence to Technical Specifications
Experience

Lead Time

Local Services

Warranties

Owner’s Preference

GWIN|O|w oo 01| O

The evaluation team will evaluate each proposal using the above evaluation
criteria. A rating score between 1 and 10 will be assigned for the evaluation
and weighted accordingly for each proposed item. These will be totaled and
the proposed item with the highest score will be recommended to the
District for selection. In the event there is a tie, or additional clarification is
needed, informal oral interviews may be conducted. Any information that will
assist the evaluation committee in evaluating the proposals based on the
criteria listed above is encouraged.

The technical proposal should address all the above items, or the proposal
may be considered non-responsive.

A Price Schedule must be filled out as part of the technical proposal and
includedin a sealed envelope submitted with the proposal document.
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1.7 ACCURANCY OF PROPOSALS

A. All proposals are expected to be true and accurate. District will rely on
this information when evaluating each proposal.

1.8 WARRANTY

A. Vendor warrants to District that all equipment, materials and work
covered by this Award will conform with the specifications, drawings,
and other descriptions supplied for the purposes for which they are
intended as evidenced in this Award and in the drawings and
specifications referred to therein, of good material, design and
workmanship, free from defects, and will fulfill satisfactorily the
operating conditions specified herein.

B. At the request of District, Vendor shall promptly, at no cost to the
District, either repair or replace (including prepayment of all packing
and transportation costs) any equipment, materials or work covered
by this Award which, within (minimum) one year after filing the "Notice
of Completion "with the General Contractor and accepted in writing
by District. Any extended warranties offered and accepted by the
Owner shall be in force.

C. Extended warranties will be considered with regards to scoring
criteria in the selection of the equipment.

1.9 CONTRACT

A A sample agreement has been provided in Appendix C.

1.10 COST OF RESPONDING TO RFP

All expenses related to responding to this RFP, including but not limited
to preparing, submitting, and presenting proposal, attending meetings,
discussions,and travel expenses will be borne by the Vendor. Camrosa
assumes no liability for any costs incurred by a proposer in responding to
this RFP.

1.11 VENDOR'S QUESTIONS

Written questions or comments to the RFP must be received by the
District at least ten (10) business days before the posted proposal
due date deadline.
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CAMROSAS

WATER
DISTRICT

BUILDING WATER SELF-RELLIANGE

PRICE SCHEDULE

Camrosa Water District - GAC TREATMENT FACILITY

Board of Directors
Al E. Fox
Division 1
Jeffrey C. Brown
Division 2
Timothy H. Hoag
Division 3
Eugene F. West
Division 4
Terry L. Foreman
Division 5
General Manager
Tony L. Stafford

Item No

Description

Quantity

Unit

Total

Fixed price for GAC
Treatment Facility &
Appurtenances per the
RFP requirements and
specifications

LS

CO2 skid &
Appurtenances per the
RFP requirements and
specifications

LS

Fixed price for
applicabletaxes

LS

4

Fixed price for
shippingto job site

LS

Total all items

Total Item Nos 1-4

(Amount Written in Words)

VENDOR:

TITLE

AUTHORIZED SIGNATURE:
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Appendix A — Technical Specifications
Appendix B — Schematic Drawings
Appendix C — Sample Agreement
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CAMROSA WATER DISTRICT
CONEJO GAC TREATMENT PROJECT

SECTION 43 32 82

GRANULAR ACTIVATED CARBON (GAC) VESSEL SYSTEMS

PART 1 GENERAL

1.1 DESCRIPTION

A. This section describes materials, fabrication, coating, testing, delivery and
installation of complete pre-engineered granular activated carbon adsorption
vessel systems (GAC systems) for the treatment of groundwater for potable use.

1.2 WORK TO BE INCLUDED

A. The GAC system supplier (Supplier) shall be responsible for design, fabrication,
assembly, and delivery of complete GAC systems including all mechanical
components, vessels, inter-vessel manifold piping, and instrumentation described
in this specification section. Carbon media will be supplied by others.

B. Each GAC system shall be comprised of the following basic components:

1.

10.

11.

12.

13.

Two downflow adsorber vessels interconnected with manifold piping that
allows for either series or parallel flow operation of the vessels; and
operation while carbon in one vessel is being changed out.

Interior lining and exterior prime and finish coating.

Process and utility piping, valves, and accessories integral to operation of
the two-vessel system.

Independent GAC fill and discharge piping with flush nozzles.
Vent and pressure relief piping.

Pneumatic connections for GAC transfers.

Nozzles required for caustic/acid disinfection of the carbon media.
Pressure gauges.

Sample ports.

Spray nozzle for GAC vessel interior washdown.

Independent magnetic flow meters for each GAC vessel.

Initial load of virgin activated carbon

Seismic design of the vessel and manifold supports including definition of
vessel anchorage requirements.

GRANULAR ACTIVATED CARBON (GAC) VESSEL SYSTEMS
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CAMROSA WATER DISTRICT
CONEJO GAC TREATMENT PROJECT

E.

14.  Technical submittals and operation and maintenance manuals as described
herein.

15.  Third party coating and lining inspection & certification at the Supplier's
expense.

The following work will be completed by Others unless otherwise agreed between
the Supplier and the Owner:

1. Concrete foundation.
2. System offloading from delivery truck.
3. Field assembly of system components and system installation.

4. Leak testing and disinfection of systems prior to GAC fill.
5. Supply and installation of anchor bolts for foundation.

6. Furnishing and installing carbon.

The following field work will be completed by the Supplier.

1. Delivery of the systems to the project site.

The bid price shall include sales tax (7.25% rate).

1.3  SUBMITTALS

A

Provide vessel specifications including design pressure, dimensions, capacity,
underdrain and upper distributor configuration.

Provide GAC system process flow diagrams showing all valves, components, and
instrumentation.

Provide GAC system general arrangement drawing showing dimensions, weights,
elevations and all nozzle locations. Label all valves, sample taps, and lines.

Provide pressure drop information between influent and effluent manifold nozzles
as designed for this project.

Exterior finish coating color charts.

Shop Drawings

1. Catalog cut sheets for purchased components and details for manufactured
components. Identify materials, surface preparation, and finishes. Include
calculations of wall thickness for adsorber vessel.

2. Structural and seismic calculations for adsorber vessels, piping, manifold
supports, and appurtenances. Include calculations for reactions at anchor

bolts and selection of the size and number of anchor bolts required.

GRANULAR ACTIVATED CARBON (GAC) VESSEL SYSTEMS
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CAMROSA WATER DISTRICT
CONEJO GAC TREATMENT PROJECT

3.

Calculations shall be prepared, stamped, and signed by a Civil or Structural
Engineer licensed in the state of California.

Shop inspection procedure and schedule.

Test Reports - The following test reports shall be provided:

1.

Pressure test reports and certificates of inspection for each vessel in
accordance with procedures for ASME pressure rating and ASME Boiler
and Pressure Vessel Code. Reports shall be furnished not later than the
time of delivery of the vessels.

Third-party inspection reports for all factory-applied linings and coatings for
adsorber vessels and piping. Reports shall indicate that the linings and
coatings have been applied in accordance with these specifications on
surfaces receiving the specified preparation. Records of film thickness and
holiday testing shall be included. Reports shall be furnished not later than
the time of delivery of the vessels.

Owner may request factory inspections and/or visits during the
manufacturing process at no additional cost to the Owner.

Supplier's Installation Instructions - Prior to shipment of systems, Supplier shall
submit instructions for the field personnel on handling and installation of the
systems.

1.4 REGULATORY REQUIREMENTS

A

The Supplier shall comply with all applicable regulatory requirements including, but
not limited to, the following:

1.

2.

4.

Occupational safety and health requirements of OSHA and Cal-OSHA.

U.S. Department of Transportation requirements for transportation of the
GAC systems.

ANSI/NSF-61 certification of all components and coatings in contact with
the potable water.

California lead-free requirements (AB 1953)

The Supplier shall obtain all necessary permits related to the manufacture, coating
and delivery of the system at their own expense.

System components containing fluoropolymers, including Teflon, will not be
accepted.

1.5 DESIGN CRITERIA

A

Seismic - The GAC systems shall be designed to meet current California Building
Code seismic requirements.

GRANULAR ACTIVATED CARBON (GAC) VESSEL SYSTEMS
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CAMROSA WATER DISTRICT
CONEJO GAC TREATMENT PROJECT

B. Anchorage: Design the GAC systems and the associated supports and anchor
bolts to support the equipment per CBC, Section 1613 and ASCE 7-10, Chapters
13 and 15

C. Seismic design criteria

1. Site Class: D
2. Seismic Design Category: D
3. Ss: 1.665
4. S1:0.613
5. Sps: 1.110
6. Sp1: 0.695
7. Swus: 1.665
8. Fa: 1.000
9. le: 1.5
D. Wind Design shall conform to the CBC:
1. Basic Wind Speed (3-second gust):105 mph
2. Exposure Category: C
3. Risk Category: IV
E. Functionality

1. The equipment and all components shall not undergo loss of their intended
function after application of the Design Earthquake Motions.

2. The Design Earthquake Motions shall be represented by the Design
Response Spectrum (Figure 16-3) of the UBC and modified by multiplying
the spectral accelerations by the Importance Factor, | = 1.50.

F. Hydraulic Capacity — The GAC system shall be designed for a nominal flow rate of
1,000 gpm per vessel.

G. Carbon Capacity - Each vessel shall be designed to hold and operate with 714
cubic feet of activated carbon having an apparent density of between 0.40 and
0.62 g/cc. Where this specification makes reference to a full load of carbon it shall
be understood to mean 714 cubic feet.

H. Each adsorber vessel shall allow for 25 percent minimum expansion of the GAC
bed during backwashing.

GRANULAR ACTIVATED CARBON (GAC) VESSEL SYSTEMS
43 32 82-4

G:\Camrosa Water District-2958\295820002-Camrosa GAC Design Project\600 Deliverables\602 Specifications\Div 43\43 32 82 GAC Vessel Systems.doc



CAMROSA WATER DISTRICT
CONEJO GAC TREATMENT PROJECT

1.6

Pressure Drop — Total pressure drop across the two vessels in series shall be
limited to 5 psig (without carbon) at the design flow rate.

System Size - Adsorber vessel outside diameter shall be 12’ nominal.

Adsorber Vessel Support — Each adsorber vessel shall include four support legs
coped to the bottom head. The manifold piping valve tree shall include an
independent support stand. The systems shall be anchored to a concrete
foundation constructed by others. Non-shrink grout, one-inch thick, will be placed
between the system and the foundation slab.

System Design and Operating Pressure - Adsorber vessels, piping, valves, and
appurtenances subject to internal pressure during normal operation, backwashing
(reverse normal water flow direction), or GAC filling or removal shall be designed,
rated, and constructed for a working pressure of not less than 125 psig at 65°C
(150°F). Normal operating pressure on the inlet connection to the system is
expected to be between 10 and 30 psig. The effluent connection of the GAC
system will be connected to a 24-foot tall tank with a top inlet. Available pressure
for backwashing will be at least 30 psig at the effluent nozzle.

System Design Orientation - The pair of adsorber vessels shall be aligned along a
common centerline. The orientation of vessel appurtenances shall be as shown on
the drawings. The maximum overall length from the outside of the first vessel to
the outside of the last vessel shall be as shown in the drawings. The GAC system
influent, effluent and backwash out valve tree nozzles shall be oriented as required
to accommodate the site yard piping at the project site.

MODES OF OPERATION

A

Carbon Adsorption: The GAC systems shall be designed to allow operation in
parallel or series, with one vessel out of service, and for the lead/lag order of the
vessels to be reversed.

Carbon Backwashing: The vessels shall be capable of operating in a backwash
mode using water from the distribution system and/or water treated by the
remaining vessels in the system.

GAC Removal and Replacement: The GAC system shall be designed and
constructed to allow each adsorber vessel to be isolated from the other vessel for
removal of spent GAC while one vessel remains in operation. Removal shall be
accomplished by pressurizing the vessel with compressed air to displace the spent
GAC into an empty shipping container or trailer. The bottom of the adsorber vessel
and GAC slurry piping shall be designed to allow complete removal of spent GAC
from the adsorber vessel and piping.

PART 2 MATERIALS

2.1

ALLOWABLE SUPPLIERS

A

Allowable suppliers are AqueoUSVets, Calgon Carbon, and Evoqua.
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CAMROSA WATER DISTRICT
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2.2 SYSTEM COMPONENTS

A

The systems shall be shipped to the job site in the least number of pieces
permissible for transportation.

2.3 ADSORBER VESSELS

A

Adsorber vessels shall be vertical, cylindrical pressure vessels with elliptical or
flanged and dished top and bottom heads. Straight side lengths shall be sufficient
to allow for expansion of the carbon bed during backwash. Vessel bottoms and
appurtenances shall be designed for complete removal of spent GAC and even
distribution of treated water. Vessels shall be designed, constructed, tested,
certified, and stamped in accordance with the most recent revision of the ASME
Boiler and Pressure Vessel Code, Section VIIl. The vessel shell shall be
constructed of SA-516 Grade 70 pressure vessel quality carbon steel plate.
Vessels shall be provided with all necessary supports and accessories required to
support and contain the GAC.

The vessels, system piping, and all other shop assembled appurtenances of the
system shall be reinforced and supported with structural members as required
such that the assembled components can be transported and off-loaded without
distortion. The components shall be provided with lifting lugs to enable setting the
equipment on a concrete foundation with a suitable capacity crane. System
supports shall be designed and drilled for installation and anchoring to a concrete
slab. Structural components shall conform to ASTM A 36 specifications.

Vessel Access: A minimum of two accessways shall be provided on each vessel.
One accessway on the top head shall be 14-inch by 18-inch minimum elliptical,
equipped with a stainless-steel chain to prevent the cover from falling. The second
manway shall be located on the side shell near the bottom but above the
underdrain system. The manway shall be a minimum of 30 inches in diameter,
circular. The manways shall be sized to accommodate the repair and/or removal of
the largest single internal component. Removable davits or hinge system shall be
provided to support the 30-inch manway cover when opened or removed from the
vessel.

Vessel Nozzles: Each vessel shall be provided with a minimum of the following
nozzles:

1. Minimum 8-inch-diameter raw water inlet.

2. Minimum 8-inch-diameter treated water outlet.

3. Minimum 8-inch diameter backwash water outlet.

4. Minimum 4-inch-diameter inlet for loading GAC.

5. Minimum 4-inch-diameter outlet for removing spent GAC.

6. A 2-inch-diameter potable water connection above the carbon bed with

spray nozzle for carbon wash-down during exchange.
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7. Three 2-inch-diameter sample ports through the vessel shell for
intermediate bed sampling.

8. A combination air valve installed at the high point of the vessel inlet piping.

9. A pressure-relief valve to prevent the vessel from exceeding maximum
operational pressure.

10.  Pneumatic connections for carbon loading and unloading.

11. Nozzles in the underdrain and carbon fill line suitable for use during
caustic/acid disinfection of loaded carbon.

Sample Taps: Three intermediate bed sample taps shall be provided along the
vertical shell of each adsorber vessel. Taps shall consist of 2-inch flanged nozzles
with 1/2-inch or larger diameter Type 316L stainless-steel probes extending 1 foot
inside the vessels. At the end of the probes shall be 4 inches of Type 316L
stainless-steel wound 0.01-inch opening well screens or slots designed to allow
withdrawal of water and retainage of carbon. The probes shall be removable from
outside the vessel. In each vessel there shall be three taps located at 25, 50, and
75 percent of the carbon bed depth (based on an assumed carbon load of 714
cubic feet). Sample outlets, without probes, shall be located in the inlet and outlet
piping of each vessel.

Underdrain System

1. The underdrain shall be of the external header / septa type. Internal cone
and header-lateral underdrains will not be accepted.

2. The underdrain system shall comply with the following performance, design,
and materials criteria:

a. A design flow rate of 1,000 gpm per vessel in normal operating
mode.

b. A design backwash rate of 400 to 1,500 gpm.
C. The minimum screened area of the underdrain shall be 7.85 ft.

d. All stainless-steel threaded connections shall be made with PTFE-
Free tape or paste to facilitate future removal.

e. Design shall facilitate carbon change-out.
f. The underdrain shall be designed such that, following initial
backwashing to remove fines, the GAC will be retained by the bottom

underdrain screens when the vessel is in normal operation.

g. Underdrain designs utilizing plastic or FRP pipe, plastic distributors,
sand, gravel, and concrete will not be accepted.
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CAMROSA WATER DISTRICT
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2.4

h. All underdrain material internal to the adsorber vessel or in contact
with GAC (including septa) shall be 316L stainless steel.

i. Underdrains shall be designed to withstand the weight of the GAC
bed in a flooded state.

j- External header shall be 8-inch carbon steel Sch 40 pipe and fittings.

k. Eight externally removable vertical septas shall be equally spaced in
the bottom head of the GAC vessel.

3. Upper Distributor: The upper distributor shall meet the following criteria:

a. The upper distributor shall be designed to distribute the water flow
evenly across the GAC bed and to allow for the free passage of
accumulated carbon fines to waste while not plugging during
backwash. The upper distributor open area shall be at least 1.5
times that of the underdrain system.

b. All upper distributor material internal to the adsorber vessel shall be
316L stainless steel.

C. The distribution point(s) shall be located near, but not closer than
3 inches to the upper head.

d. All support structures shall be fabricated of 316L stainless steel, use
bolting rather than "band-it" banding, and shall support the weight of
any additional attached internal fixture such as the spray nozzle.

LINING

A

The interior of the vessel and all interior carbon steel internals shall be properly
coated with: Plasite 4110 to a minimum/maximum dry film thickness of 35/45 mils
respectively and per Plasite Bulletins PA-3 and PA-4,000 and instructions; or
Enviroline 230 NSF to a minimum/maximum dry film thickness of 35/45 mils
respectively and per Industrial Environmental Coatings Corporation guidelines and
instructions; or an approved equal. Interior lining must be certified to ANSI/NSF
Standard 61 for direct potable water contact.

The surface preparation (after grinding all welds and sharp edges
smooth/radiused), coating application, and lining application including testing shall
be certified by an independent third-party Inspector selected and paid for by the
Supplier. The third-party inspector shall provide a written test report, which the
Supplier shall submit to the Owner.

Surface Preparation:

1. Degrease surfaces prior to sandblasting to completely remove dirt, grease,
oil, etc.

2. Sandblast to SSPC-SP5 White Metal using a venturi blast nozzle at 100 psi
minimum.
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3.

4.

The degree of blast profile shall be a minimum of 4 mils.

Remove all traces of grit and dust and imbedded abrasives with a vacuum
cleaner.

D. Lining inspection shall include:

1.

General Appearance: film shall be free of runs, sags, orange peel, pin-
holing, fish-eyes, over-spray, trash in the film, and voids.

Film thickness shall be determined using a Micro test thickness gauge as
manufactured by KTA-Tater, Inc. or functionally equivalent non-destructive
dry film thickness gauge for use on protective coatings with an accuracy of
15%, and which has been properly calibrated.

Discontinuity void testing shall be performed using a voltage detector Midel
AP-W as manufactured by Tinker and Rasor (San Gabriel, CA). Void
testing shall only be performed after all interior manifold piping and other
internal equipment has been completely installed.

The Supplier shall pay for all of the above coating testing and any required
re-testing of the lining prior to shipment.

Detailed requirements for lining inspection shall be as further described in
Carboline Bulletin PA-3.

Film thickness and void testing shall be certified by a qualified third-party
inspector.

E. At the Owner’s cost and discretion, additional void testing may be conducted at the
project site after delivery. Any voids or cracks found will be repaired and retested
by the Supplier, at their expense.

2.5 PROCESS AND UTILITY PIPING

A. General

1.

All pipe which will operate under pressure shall be properly tied or blocked,
restrained, and supported at all fittings where the pipe changes direction,
changes size, or ends, using suitable anchors. Exposed pipe shall be
installed in straight runs parallel to the axis of the structures or equipment.
Pipe runs shall be horizontal and vertical except that gravity drain lines shall
be pitched down in the direction of flow not less than 1/8 inch per foot.

Piping shall be made up with a sufficient number of unions, flanged joints,
grooved end joints, or flexible couplings to permit ready breaking of lines as
necessary for inspection and maintenance and to allow for expansion and
contraction and general flexibility.

Pipe and fittings shall be assembled so there will be no distortion or
springing of the pipelines. Flanges, unions, flexible couplings, and other
connections shall come together at the proper orientation. The fit shall not
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be made by springing any piping nor shall orientation or alignment be
corrected by taking up on any flange bolts. Flange bolts, union halves,
flexible connectors, etc., shall slip freely into place. If the proper fit is not
obtained, the piping shall be altered to fit.

Piping shall be designed for a maximum liquid velocity of 6.5 fps unless
otherwise noted. Supplier shall submit calculations to verify that
requirements for maximum headloss and velocity are met with the proposed
piping design. Noise generation shall be a consideration in the selection of
size for pipe and valves.

Exceptions to the maximum velocity requirement may be permitted on
relatively short piping runs where the treated water line can serve as the
backwash inlet and where the raw water line serves as the backwash outlet.

Unless otherwise noted, manifold pipe shall be fusion-bonded epoxy coated
and lined or liquid epoxy coated and lined as described below unless
otherwise indicated in this specification. The coating material shall be
compliant with ANSI/NSF-61.

a. For fusion epoxy-lined and coated steel pipe, the coating material
shall be a 100 percent powder epoxy applied in accordance with
ANSI/AWWA C213. The coating shall be applied using the fluidized
bed or electrostatic spray process. Coating DFT = 16 mils,
Scotchkote 134 (electrostatic) or 206N (fluidized bed), or equal,
applied in one coat.

b. For liquid epoxy-lined and coated steel pipe, the coating material
shall be liquid epoxy applied in accordance with ANSI/AWWA C210.
The coating system shall consist of one coat of a two-part chemically
cured inhibitive epoxy primer, and one or more coats of a two-part
chemically cured epoxy finish coat for a total DFT = 16 mil. TNEMEC
Epoxoline Series 141, Carboline Carboguard 891, or equal.

Apply topcoat to exterior of fusion epoxy-lined and coated steel pipe to
match color of vessel.

B. Piping 4 Inches and Smaller

1.

2.

Unless otherwise specified, piping shall be stainless steel or copper.
Stainless steel tubing shall be made of Type 305 or 316 stainless steel to
the requirements of ASTM A269, of minimum 1/4-inch inside diameter, or as
indicated, for the test pressure required. Copper tubing shall be Type L or K
conforming to ASTM B88.

Fittings shall be flanged, screwed, or grooved-end.

C. Piping Larger Than 4 Inches

1.

Unless otherwise specified, piping shall be Schedule 40 black carbon steel
conforming to ASTM A 53, Grade B, Type E or S.
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2.

Fittings shall be flanged or grooved-end.

D. Air Piping 2 Inches and Smaller

1.

Unless otherwise specified, piping shall be Schedule 40 black carbon steel,
hot dip galvanized conforming to ASTM A 53, Grade B, Type E or S.

2. Fittings shall be screwed, welded, or flanged.
E. GAC Exchange piping shall be 4 inches in diameter and constructed of one of the
following:
1. Piping shall be Schedule 10 316L stainless-steel pipe conforming to ASTM
A 312 with 316 fittings.
2. Fusion bonded epoxy lined and coated schedule 40 carbon steel
conforming to ASTM A 53, Grade B, Type E or S.
F. Vessel influent and media fill piping shall be side or top entry.

2.6 FITTINGS

A. Flanges and flanged fittings shall conform to ANSI B16.5.

1.

2.

All fasteners shall include washers under both bolt head and nut.

Bolts, nuts and washers for joining hardware and flanges constructed of
materials other than stainless steel shall be carbon steel conforming to
ASTM A307, Grade B with ASTM A563A nuts and ASTM F436 washers.
Hardware shall be hot dip galvanized in accordance with ASTM F2329.

Fasteners for joining stainless steel hardware and flanges shall be Type 304
or 316 stainless steel per ASTM A320 or ASTM A193; nuts shall be 304 or
316 stainless steel per ASTM A194 and washers shall be ASTM F436 Type
3.

Gaskets shall be full face, 1/16- to 1/8-inch thick for piping shall be one of
the following nonasbestos materials:

a. Cloth-inserted rubber. Products: Manville 109, John Crane Co.
Style 777, or equal. Gaskets shall be suitable for a pressure of
350 psi at a temperature of 82°C (180°F).

b. Acrylic or aramid fiber bound with nitrile. Products: Garlock
"Bluegard," Klinger "Klingersil C4400," or equal. Gaskets shall be
suitable for a water pressure of 500 psi at a temperature of 204°C
(400°F).

C. EPDM/EPT elastomer gasket material in accordance with ASTM
D 2000, SAE J-200, BA-CA-DA. Gaskets shall be suitable for a
pressure of 350 psi at a temperature of 82°C (180°F).
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5.

Flanges at site piping interface connection points shall be AWWA C207,
Class D, flat face flanges.

B. Threaded fittings shall be Class 300, malleable iron conforming to ANSI B16.3 or
forged steel fittings conforming to ANSI 16.11.

C. Flexible couplings (if used) shall be as follows:

1.

Fusion bonded epoxy coated ductile iron, long body couplings with stainless
steel bolts, Dresser Style 40, Smith-Blair Type 442, or equal.

2. Bellows-type flexible expansion joints shall be Proco Style 240 with EPDM
liner and cover or equal. Bellows-type joints shall 