Stanistaus Regional Water Authority

Board Meeting Agenda

September 22, 2016 at 10:00 a.m.
27d Floor — Yosemite Conference Room
156 S. Broadway, Turlock CA

Chair Vice Chair Director ) Director
Gary Soiseth Chris Vierra Ken Lane Amy Bublak
Interim General Manager Board Secretary Interim General Counsel

Michael Brinton Tish Foley Phaedra A. Norton

NOTICE REGARDING NON-ENGLISH SPEAKERS: The Stanislaus Regional Water Authority (SRWA) meetings are conducted in
English and translation to other languages is not provided. Please make arrangements for an interpreter if necessary.

EQUAL ACCESS POLICY: If you have a disability which affects your access to public facilities or services, please contact the Board
Secretary. The Board is committed to taking all reasonable measures to provide access to its facilities and services. Please allow
sufficient time for the Board to process and respond to your request.

NOTICE: Pursuant to California Government Code Section 54954.3, any member of the public may directly address the Stanislaus
Regional Water Authority Board on any item appearing on the agenda, including Consent Calendar and Scheduled items, before or
during the Board’s consideration of the item.

AGENDA PACKETS: Prior to the Stanislaus Regional Water Authority Board meeting, a complete Agenda Packet is available for
review on the SRWA's website at www.stanrwa.org and in the Board Secretary’s Office at 156 S. Broadway, Suite 230, Turlock, during
normal business hours. Materials related to an item on this Agenda submitted to the Board after distribution of the Agenda Packet are
also available for public inspection in the Board Secretary’s Office. Such documents may be available on the SRWA'’s website subject
to staff's ability to post the documents before the meeting.

1. A. CALL TO ORDER
B. SALUTE TO THE FLAG

2. PROCLAMATIONS, RECOGNITIONS, APPOINTMENTS, ANNOUNCEMENTS &
PRESENTATIONS: None

3. A. SPECIAL BRIEFINGS: None

B. STAFF UPDATES

1. Interim General Manager Updates (Brinton)
2. Finance Director Report (Jacobs-Hunter)

C. CONSULTANT UPDATES:
1. West Yost Associates will provide the Board with a project status update. (Nakano)

D. PUBLIC PARTICIPATION: This is the time set aside for members of the public to directly address the
Stanislaus Regional Water Authority Board on any item of interest to the pubilic that is within the subject matter
jurisdiction of the SRWA and to address the Board on any item on the agenda, including Consent Calendar
items. You will be allowed five (5) minutes for your comments. If you wish to speak regarding an item on the
agenda, you may be asked to defer your remarks until the Board addresses the matter. No action or discussion
may be undertaken on any item not appearing on the posted agenda, except that the Board may refer the matter
to staff or request it be placed on a future agenda.

4. DECLARATION OF CONFLICTS OF INTEREST AND DISQUALIFICATIONS
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CONSENT CALENDAR

Information concerning the consent items listed hereinbelow has been forwarded to each Board member prior to this
meeting for study. Unless the Chair, a Board member or member of the audience has questions concerning the
Consent Calendar, the items are approved at one time by the Board. The action taken by the Board in approving the
consent items is set forth in the explanation of the individual items.

A. Motion: Accepting minutes of Regular Meeting of September 8, 2016

PUBLIC HEARINGS: None.

Challenges in court to any of the items listed below, may be limited to only those issues raised at the public hearing
described in this notice, or in written correspondence delivered to the Stanislaus Regional Water Authority at, or prior
to, the public hearing.

SCHEDULED MATTERS

A. Request to accept the Technical Memorandum dated September 12, 2016, preliminary
pipeline sizing for the treated water transmission mains to the City of Ceres (30-inch
diameter) and the City of Turlock (42-inch diameter), sized to deliver the ultimate 45 mgd of
treated water supplies of 15 mgd and 30 mgd to the cities of Ceres and Turlock respectively,
and for use in the Project environmental analysis. (West Yost Program Management Team)

Recommended Action:

Motion: Accepting the Technical Memorandum dated September 12, 2016, preliminary
pipeline sizing for the treated water transmission mains to the City of Ceres (30-inch
diameter) and the City of Turlock (42-inch diameter), sized to deliver the ultimate 45 mgd of
treated water supplies of 15 mgd and 30 mgd to the cities of Ceres and Turlock respectively,
and for use in the Project environmental analysis

B. Request to accept the Technical Memorandum dated July 29, 2016 - Public Qutreach Plan,
which provides a public outreach strategy and the following key initial actions: Conduct
stakeholder interviews, review and provide updates for the Project website, develop initial
fact sheet, and continue to refine the stakeholder list. (West Yost Program Management
Team)

Recommended Action:

Motion:  Accepting the Technical Memorandum dated July 29, 2016 - Public Qutreach
Plan, which provides a public outreach strategy and the following key initial actions: Conduct
stakeholder interviews, review and provide updates for the Project website, develop initial
fact sheet, and continue to refine the stakeholder list

C. Request to accept the Technical Memorandum dated September 7, 2016 — assessment of
available historical Tuolumne River water quality presented in the Tuolumne River Historical
Water Quality Assessment Technical Memorandum. (West Yost Program Management
Team)

Recommended Action:

Motion:  Accepting the Technical Memorandum dated September 7, 2016 — assessment
of available historical Tuolumne River water quality presented in the Tuolumne River
Historical Water Quality Assessment Technical Memorandum

D. Request to accept the Technical Memorandum dated September 6, 2016 — recommendation
to further evaluate the candidate treatment trains presented in the Available Treatment
Process Alternatives Technical Memorandum 1, Part 1. (West Yost Program Management
Team)
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10.

11.

12.

13.

Recommended Action:

Motion:  Accepting the Technical Memorandum dated September 6, 2016 -
recommendation to further evaluate the candidate treatment trains presented in the
Available Treatment Process Alternatives Technical Memorandum 1, Part 1

E. Request to accept the recommendations to proceed with raw water sampling and analysis
activities for source water characterization. (West Yost Program Management Team)

Recommended Action:
Motion:  Request to accept the recommendations to proceed with raw water sampling and
analysis activities for source water characterization

F. Request to approve Amendment No. 1 to the Agreement for Special Services with West
Yost Associates for Raw Water Sampling and Analysis for an amount not to exceed
$105,000; and appropriate $105,000 to account number 950-53-552.43060_012 “Contract
Services — Program Management Services” to be funded via equal contributions from
SRWA participating agencies. (Brinton)

Recommended Action:

Motion:  Approving Amendment No. 1 to the Agreement for Special Services  with West
Yost Associates for Raw Water Sampling and Analysis for an amount not to exceed
$105,000

Resolution: Appropriating $105,000 to account number 950-53-552.43060_012 “Contract
Services — Program Management Services” to be funded via equal contributions from
SRWA participating agencies.

MATTERS TOO LATE FOR THE AGENDA: The Brown Act generally prohibits any action or discussion of
items not on the posted agenda. However, there are three specific situations in which a legislative body can act on
an item not on the agenda:

1) When a majority decides there is an “emergency situation” (as defined for emergency meetings).

2) When two-thirds of the members present (or all members if less than two-thirds are present) determine there is a
need for immediate action and the need to take action “came to the attention of the local agency subsequent to
the agenda being posted.” This exception requires a degree of urgency. Further, an item cannot be considered
under this provision if the legislative body or the staff knew about the need to take immediate action before the
agenda was posted. A “new’ need does not arise because staff forgot to put an item on the agenda or because
an applicant missed a deadline.

3) When an item appeared on the agenda of, and was continued from, a meeting held not more than five days
earlier.

A legitimate immediate need can be acted upon even though not on the posted agenda by following a two-step

process. First, make two determinations: (a) that there is an immediate need to take action and (b) that the need

arose after the posting of the agenda. The matter is then "placed on the agenda.” Second, discuss and act on the
added agenda item.

BOARD ITEMS FOR FUTURE CONSIDERATION

BOARD COMMENTS: Board members may provide a brief report on notable topics of interest. The Brown Act
does not allow discussion or action by the legislative body.

NEXT MEETING DATE: October 6, 2016 — Special Meeting / Workshop
CLOSED SESSION: None.

ADJOURNMENT
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September 22, 2016 item 3.B.1.
To: SRWA Board

From: Michael Brinton, Interim General Manager

Subject: Interim General Manager Report

The members of the Technical Advisory Committee (TAC) have continued to meet with
West Yost Associates and their sub-consultants on various items in preparation of the
design of the raw water supply infrastructure, water treatment facility, regional treated water
transmission mains and local distribution system. The items covered since the last SRWA
Board meeting includes the following:

» Scheduled meeting with Gualco to prepare for SRF and legislative delegation
meetings.

e Finalized Historical Raw Water Quality, Treatment Process Alternatives, and Source
Water Characterization Sampling Plan Technical Memorandums.

e Reviewed Scope of Services for Right of Way Acquisition and Surveying needs to
support the Wet Well design and construction, and Project.

¢ Reviewed Public Outreach Implementation Plan.
Contacted City of Lodi for possible site visit to the Water Treatment Plant.

e Reviewed technical memo regarding water velocity in transmission pipelines.

Mr. Nakano will provide a more in depth review of these items. | will be happy to answer
any questions.
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10:00 a.m.
279 Floor — Yosemite Room SRWA Board

156 S. Broadway, Turlock CA

1.

3.

Regular Meeting

A. CALL TO ORDER: Vice Chair Vierra called the meeting to order at 10:03 a.m.
PRESENT: Director Lane, Director Bublak, Vice Chair Vierra
ABSENT: Chair Soiseth

B. SALUTE TO THE FLAG

PROCLAMATIONS, PRESENTATIONS, RECOGNITIONS, ANNOUNCEMENTS &
APPOINTMENTS

A. Appointment. Chair Vierra recommended that Tish Foley be appointed to the position of
Board Secretary effective September 1, 2016.

Action: Motion by Director Lane, seconded by Director Bublak, appointing Tish
Foley to the position of Board Secretary effective September 1, 2016.
Motion carried 3/1 by the following vote:

Director Director Vice Chair Chair
Lane Bublak Vierra Soiseth
Yes Yes Yes Absent

A. SPECIAL BRIEFINGS: None

B. STAFF UPDATES:

1.

Interim General Manager Mike Brinton provided an overview of items discussed at
recent Technical Advisory Committee (TAC) meetings, including Transmission Pipeline
Sizing, Water Quality Assessment and Treatment Process Alternatives.

Finance Director Kellie Jacobs-Hunter provided information on revenue and
expenditures for Fiscal Year 2016-17 through October, 2016.

Interim General Counsel Phaedra Norton provided an overview of Teleconferencing
under the Brown Act and Procedure for Establishing a Meeting Quorum. Ms. Norton
noted this process is permissible for the Board and reminded Board members if they
could not physically attend a meeting they had the option to notify the Board Secretary of
their desire to teleconference from another location.

C. CONSULTANT UPDATES:

1.

West Yost Associates Gerry Nakano provided a project status update, including a review
of the Design-Bid-Build delivery options and noted this information will be the subject of
a Special Workshop scheduled for October.
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D.

PUBLIC PARTICIPATION: None

DECLARATION OF CONFLICTS OF INTEREST AND DISQUALIFICATIONS: None

CONSENT CALENDAR:

Action:

A.

Motion by Director Bublak, seconded by Director Lane, to adopt the consent
calendar. Motion carried 3/1 by the following vote:

Director Director Vice Chair Chair
Lane Bublak Vierra Soiseth
Yes Yes Yes Absent

Motion: Accepting minutes of Regular Meeting of August 11, 2016.

PUBLIC HEARINGS: None

SCHEDULED MATTERS:

A.

Interim General Manager Mike Brinton presented the staff report on the request to approve
an Agreement with West Yost Associates for Wet Well Design Services for the Surface
Water Supply Project in an amount not to exceed $390,159; appropriate $390,160 to
account number 950-53-552.51800_001 “Wet Well Design and Construction Management’
for Wet Well Design Services to be funded via contributions from SRWA participating
agencies.

Vice Chair Vierra opened public participation. There being no public response, Vice Chair
Vierra closed public participation.

Action: Motion by Director Bublak, seconded by Director Lane, Approving an Agreement
with West Yost Associates for Wet Well Design Services for the Surface Water
Supply Project in an amount not to exceed $390,159. Motion carried 3/1 by the
following vote:

Director Director Vice Chair Chair

Lane Bublak Vierra Soiseth

Yes Yes Yes Absent
Action: Resolution No. 2016-006, Appropriating $390,160 to account number 950-53-

552.51800_001 “Wet Well Design and Construction Management” for Wet Well
Design Services to be funded via contributions from SRWA participating agencies
was introduced by Director Bublak; seconded by Director Lane, and carried 3/1 by
the following vote:

Director Director Vice Chair Chair
Lane Bublak Vierra Soiseth
Yes Yes Yes Absent
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10.

11.

12

13.

B. Interim General Manager Michael Brinton presented the staff report on the request to accept
the Technical Memorandum dated August 22, 2016 — Accepting preliminary pipeline sizing
for the treated water transmission mains to the City of Ceres (30-inch diameter) and the City
of Turlock (42-inch diameter), sized to deliver the ultimate 45 mgd of treated water supplies
of 15 mgd and 30 mgd to the cities of Ceres and Turlock respectively, and for use in the
Project environmental analysis.

West Yost Associates Gerry Nakano reviewed the analysis process and TAC
recommendation. After discussion regarding the size and velocity of transmission mains to
the Cities of Ceres and Turlock, the Board requested to continue this item until the next
meeting and requested West Yost provide additional information regarding decreased water
flow rates during the winter months.

Action: Motion by Director Lane, seconded by Director Lane, to table this item to the
September 22, 2016, Regular Board Meeting. Motion carried 3/1 by the following

vote:
Director Director Vice Chair Chair
Lane Bublak Vierra Soiseth
Yes Yes Yes Absent

C. Interim General Manager Mike Brinton presented the staff report on the composition of the
Technical Advisory Committee (TAC) and the composition of the Government
Relations/Public Affairs Working Group.

Action: None - Information Only

MATTERS TOO LATE FOR THE AGENDA: None

BOARD ITEMS FOR FUTURE CONSIDERATION: None

BOARD COMMENTS: None

NEXT MEETING DATE: September 22, 2016 — Regular Meeting

CLOSED SESSION: None

ADJOURNMENT: Meeting was adjourned by unanimous vote at 10:36 a.m.

RESPECTFULLY SUBMITTED

Tish Foley
Board Secretary




Item 7A
Board Synopsis
September 22, 2016

Stanislaus Regional Warer Authority

From: West Yost Program Management Team

Prepared by: Polly Boissevain, West Yost Associates

1.  ACTION RECOMMENDED:

Motion: Accepting the Technical Memorandum dated September 12, 2016,
preliminary pipeline sizing for the treated water transmission mains to the City of
Ceres (30-inch diameter) and the City of Turlock (42-inch diameter), sized to
deliver the ultimate 45 mgd of treated water supplies of 15 mgd and 30 mgd to the
cities of Ceres and Turlock respectively, and for use in the Project environmental
analysis.

2. DISCUSSION OF ISSUE:

As discussed and requested at the September 8, 2016 Board meeting, additional
hydraulic evaluations were conducted to determine the pipeline velocities in the
proposed treated water transmission main sizes during low flow demand periods.
The attached Technical Memorandum titled: Low Flow Velocity Calculations for
Transmission Pipeline Alternatives for the SRWA Surface Water Supply Project
summarizes our findings and conclusions. While velocities are initially a little lower
than optimal for both the smaller and larger pipeline sizes, velocities in the smaller
pipeline size are higher, and as demands increase (even during low flow periods),
pipeline velocities increase into the more optimal ranges. (Results of the previous
analysis are documented in the Recommended Transmission Pipeline Sizing for
the SRWA Surface Water Supply Project Technical Memorandum (TM) presented
to the TAC on August 15, 2016).

Based on these additional (and our previous hydraulic evaluations), the TAC and
PM Team are still recommending that the pipeline sizes for the regional
transmission system be a 42-inch diameter pipeline to Turlock and 30-inch
diameter pipeline to Ceres. These sizes meet the hydraulic performance criteria,
and provide some limited flexibility to serve other potential participants.

3. FISCAL IMPACT / BUDGET AMENDMENT:

Transmission system sizing impacts the overall project capital costs, which will be
determined as part of Phase 1 of the project, and the power costs, which will be
an on-going project expense. The August 15, 2016 TM presents an annual cost
analysis evaluating capital cost re-payment and power costs. The recommended
alternatives were found to be the most cost-effective alternatives which meet the
needs of both cities.
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INTERIM GENERAL MANAGER’S COMMENTS:
Supports moving forward with the recommended transmission main sizes.
ENVIRONMENTAL DETERMINATION: N/A
ALTERNATIVES:
Increasing the recommended transmission pipeline sizes will increase the
Project’s capital costs, and corresponding costs to existing and future customers,

but will provide more flexibility to be able to provide supplies to serve other potential
participants, if supplies and capacity are still available at the time of their request.
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WEST YOST

ASSOCIATES

Consulting Enginecrs

TECHNICAL MEMORANDUM

DATE: September 12, 2016 Project No.: 693-20-16-01
SENT VIA: EMAIL

TO: SRWA Technical Advisory Committee

FROM: Polly Boissevain, PE, RCE #36134

REVIEWED BY: Gerry Nakano, PE, RCE #29524

SUBJECT: Low Flow Velocity Calculations for Transmission Pipeline Alternatives for
the SRWA Surface Water Supply Project

This Technical Memorandum (TM) presents velocity calculations estimated in the proposed
SRWA treated water transmission pipelines during low demand periods. This analysis was
requested at the SRWA Board Meeting of September 9, 2016, where the item to approve
transmission pipeline diameters for Ceres and Turlock was continued to the next Board meeting
(September 22, 2016), so that the Board could consider the additional information contained in

this TM.

The Preliminary Phasing and Water Treatment Plant Sizing TM, dated June 16, 2016, presented
example monthly surface water deliveries to Turlock and Ceres based on Phase 1 and Phase 2
capacity requests. Example monthly deliveries are based on the following assumptjons:

e Monthly use patterns are based on historical average monthly production for Ceres
(2000 through 2016) and Turlock (2005 through 2015);

e Monthly deliveries are based on projected annual demands for 2025 (Phase 1) and
buildout (2035 for Ceres and 2040 for Turlock) for Phase 2;

e Surface water deliveries are maximized; and

e Minimum groundwater production of 2 million gallons per day (mgd) for Ceres and
3 mgd for Turlock, based on operating wells two hours/day to maintain water quality
for wells without treatment systems, and six hours/day for wells with
treatment systems. !

! Turlock currently has four wells that are operated continuously: Wells 4, 8, 20 and 30, for water quality purposes,
with a total daily capacity of 6.6 mgd. Calculations assume that once Turlock is using surface water, these wells
could be retired. The minimum amount of 3 mgd is based on operating all other wells for two hours/day.
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Figure 1 shows an example of normal year monthly deliveries of surface water for 2025, Normal
year deliveries assume full contract deliveries of surface water.

January has the lowest demands and correspondingly, the lowest monthly deliveries of surface
water. January delivery estimates were used to calculate pipeline velocities for the alternative size
pipelines. These calculations are summarized in Table 1 for 2020 through 2040.

Table 1. Transmission Pipeline Velocities for Lowest Delivery Month

Ceres Transmission Pipeline

Estimated January Delivery, mgd®@ 3 4 6 7 7
Velocity for 30-inch diameter, ft/s 1.0 1.4 1.8 23 2.3
Velocity for 36-inch diameter, ft/s 0.7 1.0 1.3 1.6 1.6
Turlock Transmission Pipeline

Estimated January Delivery, mgd®@ 11 12 14 16 18
Velocity for 42-inch diameter, ft/s 1.8 1.9 2.3 28 29
Velocity for 48-inch diameter, /s 14 1.5 1.7 2.0 22

@ Assumes that 2.0 mgd of groundwater would be conjunctively used to meet Ceres demands, and 3 mgd of groundwater
would be conjunctively used to meet Turlock demands, so deliveries shown are for surface water only.

For the Ceres transmission pipeline, velocities are about 30 percent lower for the larger diameter
pipeline. For the Turlock transmission pipeline, velocities are about 25 percent lower. Although
overall velocities are low for each of the alternatives evaluated, smaller pipelines with higher
velocities will help in the management of water quality under lower demand conditions.

The Recommended Transmission Pipeline Sizing for the SRWA Surface Water Supply Project
TM, dated August 22, 2016 recommended selection of a 30-inch diameter transmission pipeline
for Ceres and a 42-inch diameter transmission pipeline for Turlock, because they are the most
cost-effective diameters evaluated, and could accommodate some flow increases beyond the
planned design flowrates, which would allow participation by other small regional project partners
with demands less than 1 mgd. Based on this supplemental analysis, West Yost Associates
continues to recommend these transmission pipeline diameters for the project.

WEST YOST ASSOCIATES n\e\693\20-16-01\WP\Task 10 Hydraulics TMs\091216_Trans Pipeline
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item 7B
Board Synopsis
September 22, 2016

From: West Yost Program Management Team

Prepared by: Patti Ransdell, Circlepoint
ACTION RECOMMENDED:

Motion: Accepting the Technical Memorandum dated July 29, 2016 - Public
Outreach Plan, which provides a public outreach strategy and the
following key initial actions: Conduct stakeholder interviews, review and
provide updates for the Project website, develop initial fact sheet, and
continue to refine the stakeholder list.

DISCUSSION OF ISSUE:

The Public Outreach Plan (Plan) for the Stanislaus Regional Water Authority
Surface Water Supply Project (Project) will initially address outreach during the
first phase of this Project, and identify different outreach tools to keep stakeholders
and the public consistently informed. The primary goal of the Plan is to increase
the public’s overall awareness of the Project, and convey the need for the Project
and the benefits it will bring the communities it serves. The public outreach
program will build recognition and awareness by providing honest, up-to-date
information as it is happening.

Recommended next steps and the timing for implementation of the Plan are
detailed below.

Stakeholder Interviews

As part of the Project public outreach planning, feedback from key
stakeholders/community leaders will be sought via one-on-one interviews to
ensure that community issues and concerns are incorporated into the process. We
recommend conducting approximately 10 interviews with key stakeholders
(including agricultural and industry representatives), who will be identified by Board
and TAC members. The stakeholder responses will help to identify community
issues related to the Project and the most effective ways to outreach to the public.
The information gathered through the stakeholder interviews will be used to further
prepare and enhance the Project’s public outreach efforts.

These interviews will be completed by SRWA Board Members with participation
by Circlepoint in a few of the early interviews, if desired by the Board Members.
Circlepoint will help develop 10-15 questions to ask the key stakeholders. A
summary of the interviews will be used to guide the outreach efforts, and will allow
the team to make adjustments as needed to our strategy.
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The one-on-one interviews will take place well before the Proposition 218 process
begins. Feedback gleaned from the interviews will inform the outreach needed
before and during the Proposition 218 process.

Maintain Stakeholder List

An initial stakeholder list has already been developed during Phase One of the
project, and it should continue to be maintained and updated. The stakeholder list
is set up in tiered categories, with tier one including key decision makers, project
partners, funding agencies, and affected rate payers, and tier two includes other
interested parties and regulatory agencies.

The tiers were developed with assistance from the Technical Advisory Committee
(TAC) and help determine which outreach activities are needed for specific
stakeholder groups.

Collateral Materials

A Project fact sheet should be developed soon after the stakeholder interviews are
conducted and message points have been developed. Ultimately there will likely
be a need for a general Project fact sheet, and a fact sheet with information about
Project funding. The fact sheets will be useful for meetings with politicians and
funding agencies as well as the Public. The fact sheet should be prepared in both
English and Spanish to reflect the diversity of the communities the Project will
serve.

Website Update

The website is an important channel to provide Project information and should be
updated as often as possible for it to maintain relevancy. To that end, we will be
reviewing the site and making recommendations for updates. It is recommended
that the website be modified so that it is immediately engaging, interactive, and
intuitive. Users should be able to quickly identify the information they are seeking
and additional features, such as graphics, photos, schedules and Project maps
should be utilized to invite users to further explore the site. To keep the website
current, we advise developing a six-month “look-ahead” editorial calendar that
outlines opportunities for information updates, new photos, meeting
announcements, and progress updates.

The updates will include our recommendations for new pages, and copy and
graphics updates. Once we've reviewed the site, we will provide updated copy and
graphics to the website consultant for posting on the site. The website will be
reviewed at least monthly for necessary updates.

A schedule for the implementation of these activities is attached as Figure 1.
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FISCAL IMPACT / BUDGET AMENDMENT:

No impact, as the cost for implementing these initial public outreach measures is
included in West Yost's Program Management budget (including contingency)
previously approved by the Board.

INTERIM GENERAL MANAGER’S COMMENTS:

Supports moving forward with the recommended Public Outreach Plan strategy.
ENVIRONMENTAL DETERMINATION: N/A

ALTERNATIVES:

Modify the recommended public outreach strategy to either delete or amend the
initial activities and/or implementation schedule. Deciding not to implement any of

the recommended Public Outreach Plan elements could lead to the public not
being properly informed about this Project.
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TECHNICAL MEMORANDUM

DATE: July 29, 2016 Project No.: 693-20-16-01
SENT VIA: EMAIL

TO: SRWA TAC

FROM: Patti Ransdell, Circlepoint

REVIEWED BY: Lindsay Smith, West Yost Associates, RCE #72996
Gerry Nakano, West Yost Associates, RCE #29524

SUBJECT: Stanislaus Regional Water Authority Surface Water Supply Project
Public Outreach Plan

PROJECT OVERVIEW AND GOALS

For a number of years, the Cities of Ceres and the Turlock have been working together
with Turlock Irrigation District (TID) on development of a Surface Water Supply Project
(Project) and associated facilities (i.e., wet well, raw water supply pipeline, treatment
facilities, treated water transmission pipelines, storage tanks, booster pumps and interface
with local distribution systems), that would pump water from the Tuolumne River, treat it
to drinking water standards, and then deliver it to the service area boundaries of the two
cities for municipal and industrial uses.

The Project will provide existing water purveyors with a long-term, reliable water supply
source that will allow for the conjunctive use of groundwater and surface water supplies,
diversify the cities” water supply portfolios and help keep pace with the projected future
development and economic growth of the participating Cities in the south County area (the
portion of Stanislaus County south of the Tuolumne River).

This Public Outreach Plan (Plan) for the Project will initially address outreach during the
first phase of this Project, Project Definition and facilities planning, and identify different
outreach tools to keep stakeholders, groups, and the public consistently informed.

This Plan is a living document; as tactics are implemented, the outreach team will make
updates and adjustments to the Plan so that it is relevant throughout the life of the Project.

455 Capitol Mall Complex, Suite 410
Sacramento, CA 95814

tel 916.658.0180

fax 916.658.0189

M\A\6931\20-16-01\e\t19\072916_1TM www.circlepoint.com



IDENTIFIED CONCERNS AND BENEFITS

Benefits that are specific to different stakeholder groups must be considered — while the
Project will benefit all, stakeholder groups prioritize benefits differently. While residents
will be most concerned about potential rate increases, water aesthetic and taste impacts,
and drought preparedness, regulators will be interested in meeting regulations while
protecting the environment. It is important that the concerns and benefits are openly
communicated to the audiences in order for them to understand the need for the Project,
and the benefits it provides.

Concerns

The Stanislaus Regional Water Authority (SRWA) Technical Advisory Committee (TAC)
identified some potential stakeholder concerns. They include:

e Customer rate impacts and what is being done to decrease the impacts
(i.e., grant and low interest loans, Project phasing, designing the Project
for the needs of the two cities, etc.);

e Water quality impacts when the new surface water source is introduced to
the current groundwater (GW) supply source;

e Difference in taste and odor from existing GW supply;
e Allocations are fair from a cost sharing perspective;

e Traffic impacts due to construction of finished water and local distribution
pipelines;

e Impacts to the environment; and,
e Agricultural communities’ concerns about the reliability of their water supply
portfolio.

Benefiis

One of the keys to countering concerns is to share information about the Project benefits.
An initial assessment of Project benefits includes:

e Groundwater aquifer replenishment,

e Diverse water supply portfolio,

e Reliable conjunctive-use system,

e Drought preparedness water supplies,

455 Capitol Mall Complex, Suite 410

Sacramento, CA 95814

tel 916.658.0180

Page 2 fax 916.658.0189
M\c\693\20-16-01\wp\r19\072916_1TM www.circlepoint.com



e Ability to meet water quality regulations (i.e., the groundwater system is
struggling to meet pending water quality regulations),

e Decrease in hardness and mineral content in both delivered water quality and
in wastewater effluent discharges,

e Benefits to ag community associated with “make-up” water (i.e., recycled
water from the wastewater treatment plants), and

¢ Increased flows in the Upper Tuolumne River will benefit aquatic species.
We will use these identified Project benefits as we develop our messaging.
OUTREACH PLAN GDALS

The primary goal of the Plan is to increase the public’s overall awareness of the Project, as
well as the need for the Project and the benefits it will bring the communities it serves. The
public outreach program will build recognition and awareness by providing honest, up-to-
date information as it is happening. The outreach messages will be consistent, concise, and
easily recognizable. It is also important for the messages to be bilingual to reach a greater
audience and be culturally relevant to each customer. To meet this primary goal, the
following objectives must be met:

o Reinforce where stakeholders get their Project information (squelch rumors)
to ensure that each city shares a consistent and concise message about the
project,

e Explain the costs of reliable and clean water in a clear and concise manner,

e Support the Proposition 218 process with clear and easy to understand
materials,

e Provide support for the SRWA Board decision making process, and

e Increase awareness of the Project prior to construction to help mitigate
potential construction disruptions.

KEY AUDIENCES

We will work with the SRWA team to identify Project stakeholders. The development of
a stakeholder list is underway. It can be helpful to categorize stakeholders using tiers. Some
tiers will have a higher level of Project engagement than others. Stakeholder groups will
have different concerns and will perceive the Project benefits differently. Identifying
different groups and tiers will help us identify potential problems and concerns that may
arise from different points of view. This will also help clarify messaging points by helping
to individualize messages when possible. The following is a suggested break down of tiers:
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Tier 1 {Key Decision Makers, Project Pariners, Funding Agencies, Affected Rate
Payers)

These stakeholders will likely get more “touches” from Project team members in the form of
small group meetings. Stakeholders from Tier 1 will be part of the group we draw from for
Opinion Leader interviews. This group will likely have involvement of some sort throughout
the life of the Project.

Tier 2 {interesied Parties, Regulatory Agencies, efc.)

These stakeholders will likely check in and out of the Project as it progresses. While they
will not serve as opinion leaders or key stakeholders, their support is vital. It is important
to keep these groups informed through less personal and individual means (unlike Tier 1).

A summary of stakeholder tiers is included below.

Tier 1 Siekeholders

e Stanislaus Regional Water Authority (Board)

e City of Ceres Officials

e City of Turlock Officials

e Stanislaus County Board of Supervisors

e Turlock Irrigation District

e Stanislaus County Farm Bureau

e Agricultural Center County Farm Advisors

e Agricultural Commissioner

e Stanislaus County Groundwater Forum

e Stanislaus County Agricultural Advisory Board
e Stanislaus County Groundwater Issues Forum Technical Advisory Committee
e Turlock Irrigation District Customers

e Residents within the proposed service area (cities of Ceres and Turlock and
any other future project partners)

e Manufacturers and Food Processors within the proposed service area

e Railroad Companies
— BNSF
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Tier 2 Stakeholder

Page 5

CA Department of Water Resources
Central Valley Flood Protection Board
State and federal funding agencies
Other regulatory agencies

State Water Resources Control Board

Educational Institutions

— California State University, Stanislaus
Neighborhood Associations
Taxpayer groups

Business Groups

— Turlock Chamber of Commerce
— Ceres Chamber of Commerce
Media

— Ceres Courier

— Turlock Journal

— Modesto Bee

Other potential partners

— Denair

— Hughson

— Hilmar

Elected Officials Representing

— Federal

— State

Religious Groups

Latino Community

— Latino Community Roundtable of Stanislaus County
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PUBLIC OUTREACH TACTICS

A number of different tactics can be used to reach the Project stakeholders, but not all tools
will work effectively with all audiences — targeted outreach is more effective. The audience
and message should always be taken into account when choosing an outreach tool. Also,
outreach work should always sync with technical work (example: a public workshop
should not be held without new information for the public). The Project needs to be
represented consistently in all messages and materials. The color, logo, and font should
always be similar and the story should be told in the same way every time in order to
reinforce the benefits of the Project in the minds of the public. All outreach should be
truthful and clearly identify impacts or potential impacts and provide information on what
it being done to mitigate them. Circlepoint will work to develop a Public Outreach calendar
that identifies timing and implementation of different tools based on the Project schedule.
The following tools are available for use throughout the Project and should be strategically
chosen based on Project milestones:

One-on-One Interviews with Opinion Leaders

As part of the Project public outreach planning, feedback from key stakeholders will be
sought to ensure that community issues and concerns are incorporated into the process. The
stakeholder responses will help to identify community issues related to the Project and the
most effective ways to outreach to the public. The information gathered through the
stakeholder interviews will be used to further prepare and enhance the Project’s Public
Outreach Plan.

These interviews will be completed by SRWA Board Members and Circlepoint staff at the
beginning stages of the Project. Circlepoint will help develop 10-15 questions to ask the
Opinion Leaders and will provide these to the SRWA Board Members. A summary of the
interviews will be used to guide the outreach efforts, and will allow the team to make
adjustments as needed to our strategy.

The one-on-one interviews will take place well before the Proposition 218 process begins.
Feedback gleaned from the interviews will inform the outreach needed before and during
the Proposition 218 process. '

Messaging

High-level messages should be simple, meaningful, and have personal relevance. These
high-level messages are designed to serve as the overarching narrative for general audiences.
The Core Messages outlined in this Plan encompass the purpose and need for the Project and
provide a high-level overview of how implementation of the proposed Project will provide
benefits for residential, municipal/industrial and agricultural customers.
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These messages are delivered using a variety of communications channels, including
the following:

Colisteral Materials

This includes newsletters, bill inserts, and fact sheets. The type of materials distributed will
be determined by the technical milestone and will vary throughout the Project process.
Ideally, a fact sheet will be developed early in the Project. Fact sheets can be placed at the
public counters in both Turlock and Ceres, can be taken to public meetings, and be handed
out at presentations given by SRWA staff. This can be updated as technical milestones are
achieved. The first fact sheet should be developed early in the Project, after the one-on-one
stakeholder interviews are conducted, and before any public meetings are held. Fact sheet
topics could include: Project description (including Project benefits) and water quality and
water supply/drought preparedness.

Newsletters can be done on a bi-annual basis, and will provide an update on the overall
process. Newsletters can be printed, or developed as an e-newsletter, or both. Because
newsletters tend to be more labor intensive to develop, they should be the second choice of
collateral materials to be developed.

Bill inserts can be developed later in the Project and can be used to reinforce project
message points, or direct readers to the Project website for more detailed information about
specific items like water quality or taste.

These materials must be clearly written, and should be developed for both English and
Spanish speakers.

Traditional and Social Media

Traditional media still plays an essential role in educating the public on important local
issues and recent events. SRWA should continue to issue press releases, submit op/ed
pieces in local print media and pursue traditional press coverage with local news channels
and newspapers, including articles in local homeowner association or other community
generated newsletters.

Social media will also play a role in engaging broader audiences. SRWA should provide
content to the existing Turlock Facebook page and should consider establishing a Twitter
feed when construction is in the planning stages. If Ceres sets up a Facebook page, Project
focused content should be provided as well. Ideally, SRWA could set up and maintain its
own Facebook page after the Proposition 218 process is completed.

Another venue to consider is providing information to NextDoor, a neighborhood-based
private social network, which should also be utilized for sharing meeting announcements,
Project updates, and general Project information.
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Website

The online presence for the Project should be enhanced. The existing SRWA website
should be updated during Phase 1 of the Project. The website is an important channel to
provide Project information and should be updated as often as possible for it to maintain
relevancy. It is recommended that the website be modified so that it is immediately
engaging, interactive, and intuitive. Users should be able to quickly identify the
information they are seeking and additional features, such as graphics, photos, schedules
and Project maps should be utilized to invite users to further explore the site. To keep the
website current, we advise developing a six-month “look ahead” editorial calendar that
outlines opportunities for information updates, new photos, meeting announcements, and
progress updates. Circlepoint will provide Content Management Systems (CMS),
navigation, and Search Engine Optimization strategy recommendations

In addition to making recommendations for improving the website, Circlepoint has the
capability to update the current website. After the website improvement recommendations
have been made to, and approved by the SRWA Board, we would develop a schedule to
develop and roll out the updates, and provide regular content and site maintenance.

Workshops, Public Meetings and Community Evenis

We recommend an ongoing series of community meetings, workshops, and attendance at
local events. In order to reach a broader audience, it is important to use tools other than
printed or electronic materials. The core objectives of the Plan are to engage broader
audiences and educate the public about the Project. Community events built around
education and discussion can meet these objectives simultaneously. Our experience shows
that delivering messages in-person makes the project more real and personal as it allows
attendees the opportunity to ask the questions most important to them.

These meetings are described below.
Traditional Community Meetings/Workshops

Throughout the life of the Project, SRWA should continue to host community meetings
and workshops. SRWA should consider non-traditional meeting formats, similar to the
open house format, in order to promote ongoing public dialogue and agency collaboration.
These meetings can be tied to City Council meetings, initially used as a means to provide
past research and other options to explain the current Project decisions. As the project
design progresses, public workshops can be held to allow attendees an opportunity to learn
more about project elements such as the pipeline alignments and construction activities that
may have an impact on residents. These workshops provide both Project designers and
residents an opportunity to discuss the potential, temporary effects of the Project and the
best way to address those impacts.
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These meetings will keep the public informed and can be announced through news releases,
advertisements, and social media platforms. Informational sessions can be held to inform
the public of upcoming Project milestones.

Stakeholder Group Meetings

These meetings will target specific interest groups such as the agricultural community as a
means to provide information on topics which are of interest to them. These will be more
focused and also tied to milestones or key technical decision points. We recommend
providing periodic presentations by West Yost to the Ceres City Council, Turlock City
Council, and TID Board to discuss various Project elements and/or progress.

Speakers Bureay

A speaker’s bureau pairs local stakeholder groups with people who can attend their
meetings and speak about the Project. A speaker’s bureau is ongoing and requires that key
SRWA staff or TAC members attend stakeholder groups’ meetings to provide an update
on the proposed Project and to address specific issues and questions that the group might
have. We recommend that SRWA develop a list of key stakeholder groups such as the
Rotary, Kiwanis, homeowners’ associations, chambers of commerce and farm bureau or
similar organizations, and reach out to them to determine if they would be interested in
learning more about the Project. We would prepare a toolkit that includes a master
PowerPoint presentation, audience specific messaging and talking points, and relevant
. Project materials (e.g., fact sheets or FAQs) for the presenters to use at the meetings.

Ideally, the speaker’s bureau would be implemented later in Phase 1, after appropriate
materials have been developed, and the stakeholder interviews have been conducted to
better tailor and add further definition to the outreach efforts.

Tabling Sessions at Public Evenis

Tabling sessions provide outreach to stakeholders that might not engage otherwise. Collateral
information can be shared at public events such as fairs and community events. Circlepoint
will create a calendar of events, for TAC approval, at which to have an SRWA presence.
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Survey

SRWA could consider completing a public survey at the beginning of the Project outreach
process to set a benchmark for public awareness and perception of the Project. A survey
done in the middle of the Project allows us to make necessary adjustments to our outreach
strategy. Surveys can be done online via services like Survey Monkey and a link can be
included on the SRWA website, as well as the websites for both Turlock and Ceres. The
survey can be advertised via email blasts, news releases, and Facebook and other social
media platforms. Intercept surveys could be considered and conducted at public places
such as grocery stores, drug stores, parks, and public events in order to reach residents we
might not otherwise engage in the Project.
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From:  West Yost Program Management Team
Prepared by: Andy Smith, West Yost Associates
1. ACTION RECOMMENDED:

Motion: Accepting the Technical Memorandum dated September 7, 2016 -
assessment of available historical Tuolumne River water quality
presented in the Tuolumne River Historical Water Quality Assessment
Technical Memorandum.

2. DISCUSSION OF ISSUE:

As part of the Quick Start Plan, the TAC and Project Management (PM) Team have
reviewed and summarized available historical raw water quality data from the
Tuolumne River. These data and a summary of their implications on the SRWA
Surface Water Supply Project were presented in the Tuolumne River Historical
Water Quality Assessment Technical Memorandum (TM), which was finalized on
September 7, 2016.

A summary of the major discussion topics, as well as an outline of findings, is
provided below. The complete TM is also attached.

State and Federal Drinking Water Regulations

The design and performance of surface water treatment facilities are regulated by
a number of regulations including: Primary and Secondary Maximum Contaminant
Levels, Surface Water Treatment Rules; the Disinfectants and Disinfection
Byproducts Rule; the Total Coliform Rule; the Lead and Copper Rule: and a variety
of requirements pertaining to currently unregulated contaminants.

Potential Contamination Sources
Several sources of potential contamination exist upstream of or adjacent to the
Project’s intake location, the existing infiltration gallery, and may affect the quality
of raw water treated by the Project, including:
e City of Waterford wastewater treatment plant
Dairy, poultry and ranching operations
Groundwater influences
Recreational areas
Pesticide and herbicide application in agricultural areas

Review of Historical Water Quality Data

Available historical data were obtained from a variety of sources, including the
United States Geological Survey, Modesto Irrigation District, Turlock Irrigation
District, the State Water Resources Control Board, and the Department of Water
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Resources. Data referenced in the TM were collected from a total of 12 sites along
the Tuolumne River. The TM provides a detailed assessment of each of 20
parameters measured in the available datasets, broadly grouped into the following
categories:
¢ General parameters
Nutrients
Disinfection byproduct-related parameters
Metals
Microbial parameters
Pesticides and other synthetic organic compounds
Asian clams / invasive mollusks

Summary of Water Quality Implications on Treatment
In general, the available raw water quality from the Tuolumne River is excellent.
However, the following parameters may present treatment issues, and will be
studied in further detail during planning raw water quality sampling and analysis
activities:

e Disinfection byproducts
Cryptosporidium
Pesticides and synthetic organic compounds
Aesthetics
Invasive mollusks

FISCAL IMPACT / BUDGET AMENDMENT:

No additional Tuolumne River raw water quality data are known to be available
and relevant to this Project, and no additional historical water quality work is being
recommended. Therefore, no added fiscal or budget impacts are anticipated.
INTERIM GENERAL MANAGER’S COMMENTS:

Supports moving forward with the acceptance of this summary of the available
historical raw water quality for the Tuolumne River, as presented in the TM as a
basis for ongoing, planned evaluations of treatment process alternatives.
ENVIRONMENTAL DETERMINATION:

N/A

ALTERNATIVES:

N/A
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1 INTRODUCTION

The Stanislaus Regional Water Authority (SRWA), a joint powers authority between the
Cities of Turlock and Ceres (Cities), is embarking on a new water supply project to
provide treated surface water to the Cities to supplement their existing groundwater
supply. The source water for this new water treatment plant (WTP) is the Tuolumne
River. The proposed intake is an existing infiltration gallery located four to five feet
below the river bottom.

As part of the source water characterization process, historical water quality data
collected along the Tuolumne River at locations between Don Pedro Reservoir and the
confluence of Dry Creek at Modesto were reviewed. These water quality data and any
observed temporal or spatial trends in water quality are provided within this technical
memorandum (TM). This TM has the following layout:

. Project Location and Background

Applicable State and Federal Drinking Water Regulations

. Potential Contaminant Sources

. Review of Historical Water Quality Data

. Summary of Water Quality Implications on Treatment Options

The historical water quality assessment will be used as a guide to develop a water
quality monitoring plan and to select the appropriate treatment process for SRWA’s new
WTP.

2 PROJECT LOCATION AND BACKGROUND

AN -

The source water for this project is the Tuolumne River. The Tuolumne River originates
in Yosemite National Park high in the Sierra Nevada mountain range as two streams
and converges in Tuolumne Meadows (Figure 1). The River then meanders northwest
with spectacular drops through the Tuolumne Canyon and receives flow from various
creeks before widening into Hetch Hetchy Reservoir (formed by O'Shaughnessy Dam).
The River exits Yosemite National Park and enters the Stanislaus National Forest. The
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main Tuolumne River tributaries join within the reach between Hetch Hetchy Reservoir
and Don Pedro Reservoir (formed by New Don Pedro Dam) (SFPD, 2008). Don Pedro
Reservoir impounds the Upper Tuolumne River Watershed flows from the Sierra
Nevada and is operated by the Turlock and Modesto Irrigation Districts. The Tuolumne
River enters the Lower Tuolumne River Watershed as it enters La Grange Dam, which
is two miles downstream of the New Don Pedro Dam. The Lower Tuolumne River
Watershed is shaded in light green in Figure 2. The watersheds for Turlock Lake and
the Lower Tuolumne River include steep grassland and woodland of the Sierra Nevada
foothills on the far eastern side, transitioning to the plains of the Central Valley
downstream. Approximately 17% of the watersheds are dedicated to agriculture (Brown
and Caldwell, 2008a). At the New Don Pedro Dam, the Tuolumne River is divided into
three flow streams — the Turlock Irrigation District (TID) Canal, the Modesto Irrigation
District (MID) Canal (flow only diverted during winter months), and about half of the flow
is allowed to continue as the Tuolumne River (MID, 2015). Dry Creek is the last major
tributary (just north of the City of Modesto) before the Tuolumne River terminates at the
San Joaquin River southwest of San Joaquin River National Wildlife Refuge (SFPD,
2008).

The existing infiltration gallery is located in the Lower Tuolumne River watershed,
approximately 25 miles upstream of the confluence of the Tuolumne River with the San
Joaquin River (Brown and Caldwell, 2008a). The location of this infiltration gallery
within the Lower Tuolumne River Watershed is shown in Figure 2. The infiltration
gallery location relative to the Cities of Hughson and Waterford is shown in Figure 3,
with an enlargement of the site location shown in Figure 4.

The SRWA plans to construct a new 30 mgd surface water treatment plant to provide
high quality, treated water to the Cities of Ceres and Turlock, to supplement their
current groundwater supplies. The intake for this new WTP is the previously
constructed infiltration gallery, with piping already in-place below the riverbed (Figure 4).
This piping is comprised of sixteen (16), 45-foot long sections of 24-inch slotted pipe,
covered by four to five feet of pea gravel, washed rock and river cobble. The wet well
and raw water pump station to which these pipes will ultimately be connected has not
yet been constructed.

Since there are no nearby WTPs directly’ on the Tuolumne River, characterization of
the source water quality will be an important part of the design process. The
characterization presented in this TM will facilitate selection and construction of a cost-
effective and efficient treatment process capable of producing a stable supply of high-
quality potable water to the Cities of Ceres and Turlock.

' The Modesto Regional Water Treatment Plant, operated by MID, has its intake in the southwest point of
Modesto Reservoir. The source water for the Modesto Reservoir is the Tuolumne River which is diverted
from La Grange Reservoir at the La Grange Dam and diversion structure. This diversion structure is
approximately 26 miles upstream of the location of the infiltration gallery. The Reservoir water quality is
different from the River water quality due to long storage time and seasonal stratification and turnover.
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Figure 1. Overall Course of the Tuolumne River (USGS website)
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Figure 4. Enlargement of Infiltration Gallery Location on the Tuclumne River
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3 STATE AND FEDERAL DRINKING WATER REGULATIONS

The SRWA'’s future surface water treatment facility will be subject to all applicable state
and federal drinking water regulations. The following is a list of standards which define
the maximum contaminant levels (MCLs) that the United States Environmental
Protection Agency (USEPA) and the State of California (as specified in Title-22 of the
California Code of Regulations (CCR)) have legislated for the drinking water industry to
ensure the public’s health and safety:

§64431 Maximum Contaminant Levels — Inorganic Chemicals

§64442 MCLs and Monitoring - Gross Alpha Particle Activity, Radium-226,
Radium-228, and Uranium

§64443 MCLs and Monitoring - Beta Particle and Photon Radioactivity

§64444 Maximum Contaminant Levels — Organic Chemicals
§64449 Secondary Maximum Contaminant Levels and Compliance
§64533 Maximum Contaminant Levels for Disinfection Byproducts

§64426.1 Total Coliform Maximum Contaminant Level
§64674 Lead and Copper — Large Water System Requirements

In addition to the MCLs, treatment techniques have been legislated which regulate
microbial removal through filtration and microbial inactivation through disinfection
(§64652). The raw water quality will determine how these treatment techniques are
applied, and will influence the design of the SRWA'’s future WTP.

Treatment techniques have also been legislated for removal of DBP precursor material,
as measured by Total Organic Carbon (TOC) (§64535). The percentage of TOC to be
removed through treatment is determined by source water TOC and alkalinity.
Historical river water quality data for these parameters is also discussed in this TM, and
potentially will have a large impact on process train selection for the future WTP.

3.1 Primary and Secondary Maximum Contaminant Levels (MCLs)

Primary MCLs (pMCL) are legally enforceable limits that regulate contaminant levels
based on toxicity and adverse human health effects. Secondary MCLs (sMCL) are
guidelines rather than enforceable limits; they are based on aesthetics and are labeled
by the regulations as “consumer acceptance contaminant levels.” Tables extracted
from the Title 22 CCR for all constituents that have primary and secondary MCLs are
provided in Appendix A (CCR, Updated July 16, 2016).

One contaminant that will soon have a MCL is 1,2,3-Trichloropropane (1,2,3-TCP). This
contaminant has had a California Division of Drinking Water (DDW) notification level
(NL) of 0.005 ug/L since 1999. On July 20, 2016, DDW released a recommendation
establishing a MCL for 1,2,3-TCP of 0.005 ug/L—the same as the current NL—because
this compound is a known carcinogen. '
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All contaminants with a pMCL and sMCL, including 1,2,3-TCP, are included in the Draft
Source Water Characterization Sampling Plan (Trussell Technologies, July 14 2016)
and will be sampled quarterly for one year.

3.2 Surface Water Treatment Rules

There has been a series of four federally mandated Rules that have been promulgated
with the intent of preventing waterborne diseases caused by pathogenic
microorganisms, starting with the Surface Water Treatment Rule (SWTR). These Rules
established treatment techniques to remove and/or inactivate microbial contaminants
through effective filtration and disinfection. While they are detailed and complex, the
following discussion provides a brief synopsis as it relates to the potential treatment
train for the SRWA.

The SWTR was promulgated in 1989. It required that all public water systems (PWS)
using surface water or groundwater under the direct influence of surface water, which
practice conventional or direct filtration, to:
1. Achieve 4-log (99.99%) removal/inactivation of viruses and 3-log (99.9%)
removal/inactivation of Giardia lamblia,
2. Maintain a disinfectant concentration of at least 0.2 mg/L at the entrance
to the distribution system, and maintain a detectable disinfectant residual
throughout the distribution system, and
3. Maintain a combined filter effluent turbidity less than 0.5 NTU.

The Interim Enhanced Surface Water Treatment Rule (IESWTR) was promulgated in
1998 and built on the treatment techniques required by the SWTR. In order to address
Cryptosporidium, the IESWTR required PWSs that filter to achieve a 2-log removal of
Cryptosporidium by increasing the stringency of the combined filter effluent turbidity
standards to 0.3 NTU. Cryptosporidium are highly resistant to traditional disinfection
practices using chlorine and/or chloramines, so the required 2-log removal is through
filtration and not inactivation.

The Long Term 1 Enhanced Surface Water Treatment Rule (LT1ESWTR), promulgated
in 2002, made the 2-log Cryptosporidium removal requirement applicable to small
systems servicing less than 10,000 people.

The Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR), promulgated
in 2006, requires utilities to monitor their source water on a monthly basis for
Cryptosporidium, E. coli, and turbidity. Depending on the maximum running annual
average (RAA) Cryptosporidium concentration, the water is placed in a “Bin” which
dictates the level of treatment required to achieve the required log removal/inactivation
of Cryptosporidium. Bin classification is summarized below in Table 1.
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Table 1. Bin classification for filtered public water systems indicating the Crvpfosporidium
removal reguired under the LT2ESWTR

o Treatment
: Cryptosponq:um Requirements for i Treatment .
Bin Concentration ; Requirements for Direct
Conventional ; i
(oocysts/L) Filtration Filtration

1 <0.075 No additional treatment| No additional treatment
2 0.075t0 <1.0 1-log 1.5-log

3 1.010<3.0 2-log 2.5-log

4 23.0 2.5-log 2-log

In addition to stipulating the overall requirements, these rules require a multi-barrier
treatment approach to ensure effective microbial treatment. The specific treatment
credit awarded for pathogen removal depends on the filtration technology applied, and
the credit awarded for pathogen inactivation depends on the disinfectant type, dose and
contact time. As such, regardless of the removal credit attained, at least 0.5-log Giardia
inactivation and 2-log virus inactivation must be provided through disinfection.

DDW has authority to require greater levels of pathogen treatment based on source
water quality. DDW has stated it plans to follow the DDW Surface Water Treatment
Rule (SWTR) guidance document? with regard to log treatment requirements for Giardia
and viruses:

Total coliform (monthly median):

e 1f <1000 /100 mL, then 3-log or 4-log treatment requirements for Giardia and viruses,
respectively

e If>1000/100 mL, then 4-log or 5-log treatment requirements for Giardia and viruses,
respectively

E. coli (monthly median):

e 1f <200 /100 mL, then 3-log or 4-log treatment requirements for Giardia and viruses,
respectively

e [f>200 /100 mL, then 4-log or 5-log treatment requirements for Giardia and viruses,
respectively

The minimum microbial reduction requirements, as mandated by DDW and the USEPA
are summarized in Table 2.

2 “Appendix B, Guidelines for Determining when Surface Waters will Require More than the Minimum Levels of
Treatment Defined in the Surface Water Treatment Regulations”
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Table 2. Overall regulatory pathogen removal/inactivation requirements

Pathogen DDw Remoyal/lnactivation
Requirements
Cryptosporidium (Bin 1) 2-log
Giardia 3-log
Viruses 4-log

3.3 Disinfectants and Disinfection Byproducts Rule
The Disinfectants and Disinfection Byproducts Rule (D/DBPR) was legislated to
minimize the public’s exposure through drinking water to potentially carcinogenic
disinfection byproducts (DBPs). The rule was promulgated in two parts. The Stage 1
D/DBP Rule, promulgated in 1999, established:
e MCLs for two groups of organic DBPs—total trihalomethanes (TTHMs)
and haloacetic acids (HAAs);
¢ MCLs for two inorganic DBPs—bromate and chlorite;
e Treatment techniques for the effective removal of DBP precursor material,
measured as TOC; and,
¢ Maximum residual disinfectant levels (MRDLs) for chlorine, chloramines,
and chlorine dioxide.

The Stage 1 D/DBP Rule MCLs are summarized in Table 3. Compliance is based on a
system-wide running annual average (RAA).

Table 3. MCLs for the Disinfection Byproducts

- Chloroform

- Bromodichloromethane
- Dibromochloromethane
- Bromoform
Haloacetic Acids (HAA5) 0.06
- Mono-, di-, and trichloroacetic acids
- Mono- and dibromoacetic acids
Chlorite 1.0
Bromate 0.010

Disinfectants | MRODL (mg/L)
Chlorine 4.0 (as Ci2)
Chloramine 4.0 (as CI2)
Chlorine Dioxide 0.8 (as ClO2)

Hage 10 o7 79




=== Tuolumne River Historical Water Quality Assessment

The treatment technique for TOC removal is referred to as “enhanced coagulation”.

The amount of TOC removal required by the D/DBP Rule is a function of the source
water TOC concentration and alkalinity, as summarized in Table 4. The D/DBP Rule
also provides “alternative compliance criteria” which systems have the option of meeting
for compliance in lieu of the TOC removal requirement. These alternative compliance
criteria are:

1. System’s source water TOC is <2.0 mg/L

2. System’s treated water TOC is <2.0 mg/L

3. System’s source water TOC is <4.0 mg/L and alkalinity is >60 mg/L (as CaCOs),
and the system’s TTHM and HAA5 compliance samples are <40 ug/L and <30
pg/L, respectively.

4. System’s TTHM concentration is <40 pg/L and HAA5 concentration is <30 pg/L,
with only free chlorine for primary disinfection and residual maintenance.

5. System’s source water Specific Ultraviolet Absorption (SUVA) prior to any
treatment is 2.0 L/mg-m; and

6. System’s treated water SUVA is 2.0 L/mg-m.

Meeting any of the above six requirements permits the utility to avoid the
enhanced coagulation TOC removal requirement.

Direct filtration systems are not required to comply with the Enhanced
Coagulation treatment requirements, but the System must still comply with the
DBP MCLs.

The Stage 2 D/DBP Rule requires each system to conduct an “initial distribution system
evaluation (IDSE)” to determine locations within their distribution system that represent
the highest concentrations of DBPs, and to modify their monitoring and reporting
requirements to include these locations. The Stage 2 D/DBP Rule requires calculation
of locational running annual averages (LRAA) rather than system-wide RAA as had
been used in the Stage 1 Rule. The RAA allowed some areas of the system to have
higher DBP concentrations, while still complying with the regulations. The LRAA is
more stringent because it ensures all locations in the distribution system are in
compliance with the MCLs.

Table 4. TOC Removal Reguired Under the Stage 1 D/DBP Rule

Source Water Source Water Alkalinity (mg/L as CaCOs)

TOC (mg/L) 0-60 >60-120 >120
>2.0-4.0 35% 25% 15%
>4.0-8.0 45% 35% 25%

>8.0 50% 40% 30%
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3.4 Total Coliform Rule

The Total Coliform Rule (TCR) was published in 1989 and became effective in 1990.
The Revised Total Coliform Rule (RTCR) was published on February 13, 2013. PWSs
were required to comply with requirements of the RTCR by April 1, 2016. The TCR
requires public water systems to collect a specific number of samples from their
distribution system (based on the size of their system) to monitor for total coliform.
Compliance is based on the presence or absence of total coliform. If a sample tests
positive for total coliform, it must also be tested for fecal coliform or E. coli. A sample
that tests positive for fecal coliform or E. coli is considered an acute violation.

The RTCR introduces an MCL goal (MCLG) of zero for E. coli, and an MCL for E. coli
based on monitoring results for total coliforms and E. coli. The RTCR also eliminates
the MCLs and MCLGs for total coliforms (and fecal coliforms) included in the TCR. The
measurement of Total Coliform was developed at the turn of the century as an indicator
of the presence of fecal contamination (Smith, 1893). From the beginning it was clear
that some members of the coliform group (the organisms that test positive as coliform
organisms) are not actually fecal in origin. The fecal coliform test was developed in the
1960s as a test that more narrowly targeted members of the coliform group that are of
fecal origin, but even that test was not still specific for the main organism found in
human feces, namely Escherichia coli (E. coli). In recent decades a specific test for the
E. coli organism, itself, has been developed and has seen widespread use. Under the
TCR, total coliform-positive samples trigger an assay for either fecal coliforms or E. coli.
The RTCR eliminates fecal coliform tests, replacing them with direct measurement of E.
coli as an indicator of fecal contamination.

Perhaps the most significant change in the RTCR is the requirement of corrective action
and a coliform treatment technique. Under the coliform treatment technique, total
coliforms serve as an indicator of a potential pathway of contamination. It requires a
system to conduct an assessment of their system when monitoring results indicate the
system may be vulnerable to contamination, based on exceeding a specified frequency
of total coliform occurrence. A simple Level 1 self-assessment or a more detailed Level
2 assessment may be required depending on how severe and how frequent the
contamination. Any sanitary defects identified in the Level 1 or Level 2 assessments
must be corrected. Example sanitary defects include cross-connection and backflow
issues; operator issues; distribution system issues; storage issues; and disinfection
issues like failure to maintain the disinfectant residual throughout the distribution
system.

The RTCR also makes changes to the public notification requirements. Under the TCR,
public notification is required for detection of total coliforms. Under the RTCR, public
notification would no longer be required upon detection of total coliforms. Instead, a
Tier 1 public notification (PN) is required when the E. coli MCL is violated. A Tier 2 PN
is required when there is a treatment technique violation. A Tier 3 PN is required in the
case of monitoring or reporting violations.
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3.5 Lead and Copper Rule

The lead and copper rule (LCR), promulgated by the USEPA in 1991, established action
levels for lead and copper concentrations in potable water. The four basic requirements
of this rule for water suppliers are (1) to optimize treatment to control corrosion in the
distribution system and in customers’ plumbing, (2) determine concentrations of lead
and copper at the taps of customers with lead service lines or lead solder in their
plumbing, (3) rule out the source water as a source of significant lead levels, and (4)
provide public education about lead if action levels are exceeded. The LCR requires
PWS to monitor for lead and copper at the entry to their distribution system and at taps
throughout the distribution system (the number of monitoring points is based on system
size and the monitoring should target taps in homes/buildings that are at high risk of
lead and copper contamination). The action level for lead is 0.015 mg/L and the action
level for copper is 1.3 mg/L, both based on 90 percentile levels. If 901" percentile
concentrations exceed these action levels, the utility must evaluate and implement one
of the prescribed corrosion control freatment strategies, which include alkalinity and pH
adjustment, calcium hardness adjustment, and the addition of a phosphate or silicate
based corrosion inhibitor.

In 2007, the USEPA promulgated seven short-term regulatory revisions and
clarifications to the LCR, which targeted monitoring, treatment processes, public
education, customer awareness, and lead service line replacement (USEPA, 2007).
These minor revisions did not change the action levels, MCLG, or basic requirements of
the LCR.

In July 2016, EPA published a memo providing recommendations on how public water
systems should address lead and copper sampling details in a comprehensive
document, The Optimal Corrosion Control Treatment Evaluation Technical
Recommendations Document, which provides technical recommendations that both
systems can use to comply with Lead and Copper Rule (LCR) corrosion control
treatment requirements and effective evaluation and designation of optimal corrosion
control treatment (OCCT). The technical recommendations in the new document are
based on new science and implementation experience. Key topics covered are:

1. Influence of oxidation-reduction potential (ORP) on lead and copper release, and

importance of Pb(IV) compounds for systems with lead service lines (LSLs).

2. Importance of aluminum, manganese, and other metals on formation of lead
scales and lead release.
Impact of physical disturbances on lead release.
Mechanisms and limitations of using blended phosphates for corrosion control.
Target water quality parameters (WQPs) for controlling copper corrosion.
Impacts of treatment changes, particularly disinfectant changes, on corrosion and
corrosion control.
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3.6 Water Quality Criteria for Unregulated Contaminants

Monitoring may be necessary for certain unregulated contaminants. Both the DDW and
the EPA maintain lists of unregulated contaminants that may be on the regulatory
horizon. These lists are: (a) DDW's list of compounds with Notification Levels (NL) or
Archived Notification Levels (aNLs) and (b) EPA’s current Contaminant Candidate List
(CCL) with the associated Unregulated Contaminant Monitoring Rule (UCMR).

3.6.1 DDW Notification Levels and Archived Notification Levels

DDW has established health-based notification levels for certain chemicals associated
with actual contamination of drinking water supplies. Contaminants with notification
levels currently lack MCLs, but may be regulated in the future. If, after several years, an
MCL is not adopted for a specific chemical, its notification level is then archived.
Notification levels are advisory in nature and not legally enforceable standards.
Nevertheless, if a contaminant is detected in a finished water above the NL then DDW
recommends consumer notification, and if the measured contaminant concentration
exceeds the NL response level, then further action is recommended by DDW.

3.6.2 Candidate Contaminant List (CCL)

The EPA is mandated by the Safe Drinking Water Act (SDWA) to publish a list of
candidate contaminants being considered for regulation every five years. This list is
referred to as the Candidate Contaminant List (CCL). Candidates on this list are not
currently regulated, but are either known or suspected to occur in PWSs. After being
listed on a CCL, supporting data is evaluated to determine whether or not it is sufficient
for regulatory determination. Data needs are evaluated in three categories—health
effects, occurrence, and analytical methods. If insufficient occurrence data exist and
regulation seems probable, candidates can be added to the list of constituents
monitored under the Unregulated Contaminant Monitoring Rule (UCMR).

The EPA has published three CCLs and a draft of the fourth CCL which was published
February 2015. Monitoring for non-UCMR CCL constituents is not required.

3.6.3 Unregulated Contaminant Monitoring Rule (UCMR)

The EPA uses the UCMR to collect occurrence data for contaminants known or
suspected to exist in source waters and which pose a human health risk. Most of the
contaminants on the UCMR list were initially on a CCL, and were selected due to a lack
of occurrence data. The EPA can require PWS to monitor for as many as 30
contaminants under the UCMR, and the monitoring list is reevaluated every 5 years.
Information gathered under the UCMR is used in establishing future contaminant
MCLGs and MCLs. EPA proposed the fourth UCMR list in December 2015, with a
proposed sampling time frame between March 2018 and November 2020.
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4 POTENTIAL CONTAMINATING SOURCES

The following potential sources of contamination were identified in the TID Watershed
Sanitary Survey (WSS) of the Lower Tuolumne River and Turlock Lake (Brown and
Caldwell, 2008a), online visual searches using Google Earth (US Dept. of State
Geographer © 2016 Google) between La Grange Dam and the infiltration gallery, and
correspondence with Terry Scanlan of SPF Water Engineers on June 17, 2016. A land
use map is provided in Figure 6 (extracted from the 2008 TID WSS). Locations of the
main potential contaminating activities are shown in Figure 7, and discussed below:

City of Waterford Wastewater Treatment Plant (WWTP). This is the only
municipal WWTP in this reach of the River that could impact water quality at the
infiltration gallery site; the remainder of the study area uses septic systems for
wastewater disposal. The location of the aeration ponds and percolation basins
are shown in Figure 8. The WWTP has a capacity of 1 mgd and an average flow
of approximately 0.585 mgd. The facility uses four reinforced concrete aeration
ponds (128,000 ft?) on the North side of the River, followed by storage ponds.
The effluent from the storage ponds is pumped to four drying beds/percolation
basins across (South side) the Tuolumne River. As of 2006, the facility met
existing requirements of the Central Valley Regional Water Quality Control
Board, but upgrades were needed to meet secondary treatment standards and
future discharge standards (City of Waterford, 2008).

Dairy, Poultry and Ranch Operations®. There are a number of dairy, poultry, and
ranch operations near the bank of the River: J & T Cattle Co. Bret Warner
Ranch, Right Fork Cattle Co., Golding Farms, Hayes Ranch, Donald & Patricia
Mason Farm, Sunset Farms, Alberto Dairy, Michel Ranch and Dairy, Foster
Poultry Farms, and Jeg Ranch. Only the larger operations are shown in Figure
7.

Geer Road Landfill. The Geer Road Landfill, which is closed now, is located V4
mile north of, and directly across the river from the infiltration gallery. The extent
of this inactive landfill is shown in Figure 9. As discussed in the 2008 TID WSS,
although there are no active solid waste or hazardous waste disposal facilities
within the study area, this closed landfill continues to be regulated by Regional
Water Quality Control Board (RWQCB) waste discharge requirements during its
closure (Brown and Caldwell, 2008a). SPF Water Engineering completed a
preliminary investigation of the potential impact of this closed landfill on

®According to the United States Department of Agriculture (USDA, 2012), Stanislaus County ranks 7% among
California’s 58 counties in total value of agricultural products sold, 4" in value of livestock, poultry, and their products,
and 3 in value of sales for both poultry and eggs, as well as milk from cows (4" overal} in the United States). In
addition to livestock, the top three crops, in terms of land area, grown locally include almonds (3™ in the state and
U.8.), forage land (hay and haylage, grass silage, and greenchop; 10" in the state and 84™ in the U.S.), and corn for
silage (3@ in the state and 4" in the U.S.). In terms of land use, approximately 50% of the county’s farmland is
pastureland and 44% is cropland.
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Tuolumne River water quality (Scanlan, 2016). This landfill is under close
surveillance with on-going groundwater remediation and monitoring. Based on
the Second Semiannual and Annual 2015 Detection, Evaluation and Corrective
Action Monitoring Report, “The 2015 analytical results do not indicate
degradation to the Tuolumne River water quality from the landfill” (Tetra Tech
BAS, 2016 — Page 23). The sampling locations on the Tuolumne River and the
monitoring wells (shallow and deep) in the project vicinity are provided in Figure
5. The shallow groundwater flows southwest to west and the deep groundwater
flows west, so the flow path of the groundwater beneath the landfill is towards the
Tuolumne River, but downstream of the infiltration gallery site. Toluene was the
only VOC detected in the River samples. One detection was upstream of the
infiltration gallery (Sampling Location TR-1, 0.11 ug/L laboratory estimate) and
the other was downstream of the infiltration gallery (Sampling Location TR-3,
0.096 ug/L laboratory estimate) and were both collected in November 2015. The
two detections (out of 20 total samples) were j-flagged because the concentration
was above the method detection limit but below the practical quantitation limit, so
the reported concentrations are estimates. Additionally, Toluene was not present
in the duplicate sample taken at TR-3 and the levels observed were substantially
below the pMCL of 150 pg/L (Tetra Tech BAS, 2016).

- Groundwater influences. SPF Water Engineering completed a preliminary
investigation of the groundwater quality in the vicinity of the infiltration gallery in
June 2016. Using the GeoTracer website, SPF Water Engineers identified the
following sites of interest in the vicinity of the infiltration gallery: Western Stone
Products (T060990234), multiple contamination sites within the City of Hughson,
and the Geer Road Landfill. The Western Stone Products is a leaking
underground storage tank site with a closed cleanup status. This site is 1.25
miles east and up gradient of the infiltration gallery. The closed cleanup status
suggests low potential for impacts near the infiltration gallery. The contamination
sites with the City of Hughson are all located 1.5 to 2.0 miles southwest of the
infiltration gallery. The groundwater flows in a westerly direction in this area, so
the risk of these contaminants entering the River near the infiltration gallery is low
(Scanlan, 2016). See previous bullet for a discussion about the Geer Road
Landfill.

- Recreational Areas: There are several recreational areas nearby and in the
upper reaches of the Lower Tuolumne watershed, including La Grange Off-
Highway Vehicle Use, Basso Bridge River Access, Turlock Lake State
Recreational Area, and Fox Grove County Park.

- Pesticide and Herbicide Application to Agricultural Areas’: Given the large
percentage of the watershed dedicated to agriculture, stormwater and irrigation
runoff from these areas is a known source of contamination to the River. The
Lower Tuolumne River, downstream of Don Pedro Reservoir, is listed as an
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impaired water body under USEPA Clean Water Act Section 303(d) (California
State Water Resources Control Board, 2010). This designation is largely due to
the presence of several pesticides, including chlopyrifos, diazinon, Group A
pesticides (aldrin, dieldrin, chlordane, endrin, heptachlor, heptachlor epoxide,
hexachlorocyclohexane - including lindane, endosulfan, and toxaphene), as well
as pollution from mercury, water temperature, and an unknown toxicity.
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Figure 5. Sampling Locatlons to Monltor the Closed Geer Road Landfill in Project Vicinity
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5 REVIEW OF HISTORICAL WATER QUALITY DATA

As part of the source water characterization process, historical water quality data
collected on the Tuolumne River at locations between Don Pedro Reservoir and the
confluence of Dry Creek at Modesto were reviewed. There are a number of monitoring
locations along the Tuolumne River. This summary focuses on the reach between La
Grange Dam and the confluence with Dry Creek. This portion of the River includes the
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infiltration gallery, which will serve as the intake for SRWA'’s new WTP. The historical
data from this reach of the Tuolumne River are expected to be representative of WTP
source water, as there are no major influences along this portion. Sampling locations
upstream of La Grange Dam and downstream of the Dry Creek confluence are not
included due to the influence of dams, reservoirs, inflowing water bodies, and major
cities along these portions of the Tuolumne River.

5.1 Sources of Data

Various agencies were contacted and an online search was completed for the
compilation of historical data covering the past ten years (2005 through 2015). The
majority of the historical data collected were dated prior to 2005. The most substantial
data sets were available through watershed sanitary surveys (WSS) generated by
Turlock Irrigation District during the original efforts to implement this surface water
supply project and their sampling efforts during the 2007-2008 pilot investigation of
treatment alternatives (Brown & Caldwell, 2008a; Brown & Caldwell, 2008b). Historical
water quality data for the past ten years between La Grange Dam and the confluence of
Dry Creek were available from the following sampling efforts:

1. The United States Geological Survey (USGS) collects water quality data
nationwide, which are available online via the National Water Information
System*. The only data available within the last 10 years and within the river
reach of interest are 15-minute temperature and river flow data that continues to

be collected.

2. MID owns and operates the Modesto Regional WTP, located adjacent to and just
to the southwest of Modesto Reservoir. Every five years they prepare a WSS for
their water source, which is diverted from La Grange Dam to Modesto Reservoir.
MID provided their WSS covering a four-year period from 2009 through 2012.
The water quality of their plant intake is somewhat representative of the water
quality expected at the infiltration gallery since La Grange Dam is on the
Tuolumne River and approximately 20 miles upstream of the infiltration gallery
(HDR, 2014).

3. TID prepared a WSS for the Lower Tuolumne River and Turlock Lake in 2008,
prior to the formation of the SRWA. The proposed water supply project is now
headed by SRWA and water is purchased from TID via a Water Sales
Agreement entered by the two agencies in July 28, 2015. These data are most
relevant to the proposed project as the monitoring locations were most proximate
to the source water. One year of data are provided from May 2006 to May 2007
(Brown and Caldwell, 2008a).

4. The Turlock Irrigation District Regional Surface Water Supply Pilot Study Report

was prepared by Brown and Caldwell in 2008. This pilot study assessed various
treatment options for the purification of Tuolumne River water near the Hughson

4 http:/inwis waterdata.usgs.gov/ca/nwis/inventory/?site no=11289650&agency cd=USGS
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WWTP in the vicinity of the infiltration gallery. This study report included raw
water quality data collected between September 2006 to March 2007 (Brown and
Caldwell, 2008b).

5. Technical Memorandum Number 3: Treatment Process Evaluation Memorandum
was prepared for TID by Brown and Caldwell in 2007. The data presented in this
TM were incorporated into the 2008 TID WSS by Brown and Caldwell (2008a)—
listed as item 3 above.

6. TID’s extended Monitoring Program, which was conducted as part of the WSS
effort from May 2007 to October 2008 (data were provided to SRWA by TID)

7. The State Water Resources Control Board (SWRCB) created the California
Environmental Data Exchange Network (CEDEN) in an effort to consolidate
water quality data in a central location online®. Data for the area and time frame
of interest were available through the Statewide Perennial Streams Assessment
2009 and the RWQCB Region 5 Surface Water Ambient Monitoring Program
Safe to Swim 2011-2012 and Safe to Swim Annual 2013-2014.

8. The State Water Project Watershed Sanitary Survey (Volume 1 - covering the
San Joaquin River Watershed) included some historical water quality data from
the Tuolumne River, about 10 miles downstream from the infiltration gallery.
These data were and continue to be generated by the City of Modesto’s
Stormwater Management Program® (DWR, 2015). Data were supplied by the
City of Modesto from 2004-2016.

5.2 Monitoring Locations

Historical water quality was assessed from the sampling locations described below.
Each of the listed locations is shown in Figure 10, and the monitoring agencies and
corresponding unique ID associated with the locations are listed in Table 5.

1. USGS California Water Science Center National Water Information System
ID: A - Upstream of infiltration gallery near Old La Grange Bridge
(USGS Station Code: 11289650)

2. MID Modesto Regional Water Treatment Plant (MRWTP) Watershed Sanitary
Survey
ID: B - Inlet to Modesto Reservoir from La Grange Dam
ID: C - Raw intake from Modesto Reservoir for MRWTP

3. TID Watershed Sanitary Survey of the Lower Tuolumne River and Turlock Lake,
as well as data from additional monitoring completed from May 2007 to April
2008 at infiltration gallery

ID: D - Upstream of infiltration gallery near Basso Bridge

5 hitp://ceden waterboards.ca.gov/AdvancedQueryT ool
8 hit://vww, waterboards.ca.gov/centralvalley/board decisions/adopted_orders/san joaquin/r5-2009-0118 swmp.pdf
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ID: E - Upstream of infiltration gallery near Roberts Ferry Bridge
ID: 1 - Atinfiltration gallery near Geer Road

4. TID Regional Surface Water Supply Pilot Study Report
ID: J - Tuolumne River at Hughson WWTP

5. SWRCB CEDEN

ID: F - Upstream of infiltration gallery, 4 miles upstream of Hickman Road
(SWRCB Station Code: 535PS0265)

ID: G - Upstream of infiltration gallery at Waterford Road
(SWRCB Station Code: 535TR5xxx)

ID: H - Slightly upstream of infiltration gallery at Fox Grove
(SWRCB Station Code: 535STC218)

ID: K - Downstream of infiltration gallery at Ceres River Bluff Park
(SWRCB Station Code: 5358TC217)

ID: M - Downstream of infiltration gallery near Modesto City-County Airport at
Legion Park (SWRCB Station Code: 535STC216)

6. City of Modesto — Stormwater Management Program
ID: L - Downstream of infiltration gallery, near Mitchell Road
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5.3 Tuolumne River Flow Rate near Project Area

River flow rate and rainfall can influence river water quality. Total suspended solids
(TSS), turbidity, microbiological parameters and nutrients typically fluctuate throughout
the year and are often correlated with rainfall and river flow.

River flows and rainfall data in the project vicinity were characterized using:
- USGSY daily flow data from Site A (USGS 11289650, upstream of infiltration
gallery near Old La Grange Bridge, just below La Grange Dam)
- NOAAS daily rainfall data from Modesto Airport (approximately one mile
downstream from the infiltration gallery)

As illustrated in Figure 11, peak stream flows correlate with rainfall events, with rainfall
events preceding releases. The following observations are based on the State Water
Project WSS San Joaquin Valley water year hydrologic classification indices® for runoff:

- 2008 and 2013 were critical dry years

- 2009 was below average

- 2010 was above normal

- 2011 was a wet year

- 2012 was a dry year

7 hitp://nwis.waterdata. usgs.gov/ca/nwis/inventory/?site_no=112896508&agency_cd=USGS

8 https://www.ncdc.noaa.gov/cdo-web/orders?email=sangamt@trusselitech.com&id=764481

? Water year classification based on an index for the sum of unimpaired flow the San Joaquin Valley from the
SWRCB's Water Rights Decision 1641 (California Department of Water Resources, June 2015).

B T | T A R PR S I
Trussell Technologies, inc.
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* Daily Tuolumne River Flow - Gauge just below La Grange Dam {2006-2016)
— Daily Rainfall - Station at Modesto City Airport {2006-2016)
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Figure 11. Tuolumne River Flow Rate just Below La Grange Dam and Rainfall at Modesio
Afrport'® (2006-2018).

5.4 Water Quality Data

The following section includes a summary of relevant water quality data in the following
categories:

- General Parameters

- Nutrients

- DBP-Related Parameters

- Metals

- Microbial Parameters

- Pesticides and other Synthetic Organics Compounds (SOCs)

- Asian Clams (an invasive mollusk)

For each category, tables with statistical summaries and figures with available water
quality trends are provided for the infiltration gallery location and other nearby
monitoring sites.

10 (http://nwis.waterdata.usgs.gov/ca/nwis/inventory/?site_no=1 1289650&agency_cd=USGS) and NOAA
(https://www. ncdc.noaa.gov/cdo-web/orders?email=sangamt@trusselltech.com&id=764481 )
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5.4.1 General Parameters

General water quality parameters are summarized in Table 6. The general parameters
are typical of river water quality. Noteworthy observations are provided below:
- Alkalinity & pH.

o The alkalinity of the Tuolumne River at the infiltration gallery location (Site
) is moderately low and ranged from 23 to 80 mg/L as CaCOs, with an
average alkalinity of 37 mg/L as CaCOs (Figure 12). Finished water will
likely require stabilization using chemicals such as lime or caustic to adjust
the pH and/or increase the finished water buffering capacity in the
distribution system.

o The Modesto Regional WTP intake (Site C) alkalinity is plotted in Figure 13
and has lower alkalinity (averaging 12 mg/L as CaCQs) than that at the
infiltration gallery (Site I) (averaging 37 mg/L as CaCOQz3). (Note: These
datasets are from two different time periods.) This difference indicates
that the Modesto Regional WTP intake is potentially not representative of
the Tuolumne River water quality in the project vicinity, even though the
Modesto Region WTP’s source water is from the Modesto Reservoir,
which is Tuolumne River water diverted from La Grange Dam. The
difference is likely caused by differing influences on the reservoir and river
systems, such as the reservoir having a greater potential for algal blooms
and reservoir stratification/turnover from lateral temperature gradients.

o The alkalinity generally increases as the water moves downstream,
averaging 17 mg/L as CaCOs3 at the upstream-most sampling location
(Site D — Basso Bridge) and 37 mg/L CaCOs at the downstream-most
sampling location (Site L — Mitchell Rd). This is not an expected trend for
the Tuolumne River.

o The pH at the infiltration gallery location (Site 1) ranged from 6.7 to 8.3,
with an average of 7.4 (Figure 14). Raw water pH has large fluctuations
due to the relatively low alkalinity, which results in limited buffering
capacity. Low alkalinity can also be the result of algal blooms.

o The addition of either alum or ferric coagulants depresses pH, as both of
these coagulants are acidic (i.e., coagulants consume 0.5 mg of alkalinity
per mg of alum and 0.92 mg of alkalinity per mg of ferric chloride.). With a
lower pH, TOC removal is enhanced, thereby reducing DBP formation.
However, given the low buffering capacity of the water, if the pH of
coagulation is too low, addition of caustic (or other alkalinity source) may
be necessary for effective clarification. This possibility can be evaluated
by conducting jar tests.

- Chloride, Conductivity, & Total Dissolved Solids (TDS).
o The chloride concentrations of the Tuolumne River at the infiltration gallery
(Site 1) were very low, ranging from 2.1 to 11.0 mg/L and average 9.2
mg/L. The measurements at the infiltration gallery concur with the single
measurement at the Site F (3.3 mg/L), which is 9.5 miles upstream of the
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infiltration gallery. These concentrations are substantially below the
secondary MCL of 250 mg/L.

o The conductivity of the Tuolumne River at the infiltration gallery (Site [) is
low, ranging from 33 to 201 uS/cm and averaging 90 uS/cm (Figure 15).
The average concentration is 10-fold lower than the secondary MCL of
900 uS/cm. All sampling locations had similar conductivity, with an overall
average of 89 uS/cm.

o TDS gradually increases as the river moves downstream, likely due to
increasing human activities (such as agriculture and urbanized areas)
downriver. TDS averaged 25 mg/L at the upstream-most sampling
location (Site D — Basso Bridge) and 75 mg/L at the downstream-most
sampling location (Site L — Mitchell Rd). At the infiltration gallery, the TDS
ranged from non-detect (<30 mg/L) to 150 mg/L and averaged 61 mg/L
(Figure 16). All historical TDS data assessed for this effort were well
below the secondary MCL of 500 mg/L.

o At the infiltration gallery the ratio of TDS to conductivity (using the mean
TDS and mean conductivity) is 0.68, which is within the typical range of
0.55 to 0.7 (Eaton et al. 2005). The correlation between TDS and
conductivity (Figure 17) is very poor, but is likely skewed by an outlier TDS
value (approximately 150 mg/L). Ideally, conductivity can be used as a
surrogate for TDS, as conductivity has the advantages of being a more
sensitive measurement, and can be measured continuously with online
instruments.

- Hardness.
o The hardness of the Tuolumne River at infiltration gallery (Site 1) is low,
ranging from 23 to 53 mg/L as CaCOs and averaging 39 mg/L as CaCOs.
This is classified as soft water. Approximately half of the hardness is from
calcium (average 9.2 mg/L as Ca or 23 mg/L as CaCOs) and the other half
from magnesium (average 4.4 mg/L as Mg or 18 mg/L as CaCOs3).

- Dissolved Oxygen.

o The dissolved oxygen (DO) concentration of the Tuolumne River at the
infiltration gallery location (Site 1) ranged from 7.9 to 14.5 mg/L, with an
average concentration of 10.6 mg/L.. Seasonal fluctuations are apparent
in Figure 18. The coldest temperature measured that also had a
corresponding DO measurement was 8.4 deg C and the corresponding
DO was 12.9 mg/L; the oxygen saturation at 8.4 deg C is 11.7 mg/L
(Tchobanoglous et al., 2003). The warmest temperature measured was
27.7 deg C and the corresponding DO was 9.02 mg/L; the oxygen
saturation at 27.7 deg C is 7.9 mg/L (Tchobanoglous et al., 2003). The
DOs for both the low- and high-temperature days are higher than the
saturation concentration, meaning that the system is super-saturated—
more evidence of algal blooms. If the water has a DO that is substantially

[ Ty T
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below the oxygen solubility at a corresponding temperature, this can result
in anoxic conditions, which has water quality implications such as naturally
occurring iron and manganese converting from solid to the dissolved form.

o Overall, the Tuolumne River in the project vicinity is well-oxygenated.
Well-oxygenated water sources ensure that naturally occurring metals in
the solid form, such as iron and manganese, are not reduced and
released in the soluble form, which is more difficult to treat. Iron and
manganese often occur together in surface water sources. In reducing
environments (e.g., anaerobic conditions were ions gain electrons), these
metals are relatively soluble, however in well-oxygenated environments,
the iron should be present in its oxidized state, Fe(lll), and the manganese
may be in its oxidized state, Mn(IV). [ron is oxidized by oxygen quickly, on
the order of minutes to hours, whereas manganese oxidizes slowly, on the
order of days to weeks, so manganese is often found in reduced form
(soluble) in natural systems even when iron is not.

- Total Suspended Solids (TSS) & Turbidity.

o Turbidity at the infiltration gallery site is low—consistently less than 7.5
NTU—and does not seem to exhibit seasonal fluctuations (Figure 19). ltis
difficult to tell, however, if or by how much the turbidity increases in
response to a significant storm event. Additionally, filtration through the
rock and gravel media above the infiltration gallery is expected to reduce
storm related turbidity spikes should they occur in the River. Raw water
turbidity will be measured twice per month during the Source Water
Monitoring Program.

o As shown in Figure 20, the turbidity of the River water remains low even
during high River flows and periods of rain''. Water from Modesto
Reservoir at the Modesto Regional WTP intake measured higher
turbidities than the other sites assessed along the Tuolumne River. The
difference is likely caused by reservoir influences (e.g., algae and potential
reservoir turnover).

o TSS measured low at all sites. All TSS measurements taken by TID were
below the 5 mg/l detection limit except one sample taken at the infiltration
gallery location (Site I) on February 6, 2008, which measured 62 mg/L.

o The solids loading at the WTP is expected to be low based on the low
TSS and low turbidity historically recorded in the project vicinity. The
solids loading can be estimated from jar tests designed to determine the
optimal coagulation/flocculation configuration.

-  Temperature.

" River flow rates are correlated with rain events — shown in Figure 11
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o There are substantial historical temperature data available. These data
indicate temperature tends to vary considerably from site to site without an
apparent trend as the River moves downstream.

o At the infiltration gallery, large seasonal temperature changes were
observed, falling to as low as 4 deg C (39.2 deg F) and peaking at 28 deg
C (82.4 deg F).

o Figure 21 shows seasonal temperature fluctuations.
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gallery, City of Modesto Stormwater Management Program
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Figure 21. Seasonal Temperature Fluctuations of the Tuclumne River from Site A, Sites I, E and
Hinfiltration gallery)




il
“=_  Tuolumne River Historical Water Quality Assessment

5.4.2 Nutrients

Nutrient concentrations are summarized in Table 7. Noteworthy observations are
provided below:
- Nitrogen Species.

o All ammonia measurements taken by TID were below the 0.1 mg/L
detection limit except one sample taken at Basso Bridge (Site D) on April
18, 2007, which measured 0.1 mg/L - right at the detection limit. The
absence of ammonia at the infiltration gallery was expected, since the
River is well-oxygenated and ammonia-oxidizing-bacteria (AOBs) are
likely converting ammonia to nitrate. The absence of ammonia is
beneficial for chlorine disinfection, because there will be no additional
chlorine demand exerted.

o Ammonia was not detected upstream of the infiltration gallery, at either
Site D (Basso Bridge) or Site E (Robert Ferry Bridge), but was detected
downstream of the infiltration gallery at Site L (near Mitchell Rd.) where
concentrations ranged from non-detect (<0.02 mg/L) to 0.30 mg/L and
averaged 0.07 mg/L.

o Al six nitrite samples taken at the infiltration gallery were below the
method reporting limit (MRL) of 0.1 mg/L as N, and most of the samples at
Site L (near Mitchell Rd. — about 7.7 miles downstream of the infiltration
gallery) were also below the MRL of 0.1 mg/L as N. Nitrite exerts a
substantial ozone demand—3.4 mg/L of ozone for every 1 mg/L of
nitrite—which is an important consideration if the selected process train for
the new WTP includes ozone. Hence, no ozone demand is expected from
nitrite.

o Nitrate levels are not a regulatory concern since they are well below MCL
of 10 mg/L-N at all sites with available historical data. Nitrate was
measured below the MRL of 0.1 mg/L-N upstream of the infiltration
gallery. At the infiltration gallery, nitrate was detected at concentrations
between 0.3 to 0.9 mg/L-N, with an average of 0.5 mg/L-N. Nitrate may
correlated with rainfall due to stormwater runoff. However, these data
indicate no obvious correlation at the infiltration gallery (Figure 22). The
presence of nitrate is indicative of the potential for algae in stagnant areas
and in turn the potential for associated taste and odor (T&O) events. At
the SRWA'’s June 29th, 2016 meeting with DDW, DDW staff mentioned
that in recent years algae has been observed in locations where it
previously had not. So, the selected treatment train may need to include
treatment for algae related T&O compounds.

- Phosphorous. :
o All phosphorous measurements taken by TID were below the 0.05 mg/L
detection limit. High levels of phosphorus could indicate potential
wastewater or fertilizer contamination, and the potential for algae blooms.
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Figure 22, Rainfall and Nitrate of the Tuclumne River at infiltration gallery {Valuss Plotied A1 0.8

mg/l. Are Mon-Detects)

5.4.3 DBP-Related Parameters

DBP-related parameters are summarized in Table 8. Noteworthy observations are
provided below:
- Bromide
o Bromate is a regulated DBP (with an MCL of 0.010 mg/L) that forms

during ozonation of a water containing bromide. The formation of bromate
is pH-dependent, and less bromate is formed at lower pHs (i.e., < 8.8).
So, what is a reasonable raw water bromide limit in order to stay below the
bromate MCL? Based solely on stoichiometry, if 100% of the bromide
were converted to bromate, 0.006 mg/L of bromide would be needed to
form 0.010 mg/L bromate (i.e., its MCL). This is a worst case scenario
because in surface waters there would be competition by natural organic
matter to form brominated THMs and HAAs. Based on experience, the
bromide limit for exceeding the bromate MCL with ozone is typically 0.1 to
0.3 mg/L. The historical data showed bromide was always measured
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below the detection limit in the raw water (<0.1 mg/L). Thus, bromate
formation in conjunction with ozonation should not be a treatment issue of
concern for this water.

Dissolved Organic Carbon (DOC) and Total Organic Carbon (TOC).
DOC and TOC are important parameters because they are DBP precursors and
therefore affect coagulation and disinfection approaches. Higher levels of

~ chlorination DBPs (i.e., THMs and HAAs) form when free chlorine is used

compared with chloramines. The point in the process train where chlorine is
applied has a significant impact on the level of DBPs formed. If chlorine is added
prior to TOC removal, much higher levels of DBPs form compared to adding
chlorine after coagulation/sedimentation (i.e., clarification). Free chlorine is a
much more powerful disinfectant than chloramines, so a much longer contact
time with a disinfectant is required with chloramines to achieve the required
disinfection credit, even though fewer DBPs may form.

Review of the historical Tuolumne River data, along with review of the DBP
formation data presented in the 2008 TID pilot study report (Brown and Caldwell,
2008), indicate the following regarding TOC and DOC:

o Based on data collected by TID as a part of the WSS effort in 2007-2008,
the maijority of the TOC is in the dissolved form. The DOC to TOC ratio of
time-paired samples was 80% on average with a standard deviation of
18%.

o TOC concentrations reported at the infiltration gallery location are
relatively high and quite variable, as shown in Figure 23. The average
TOC concentration at the infiltration gallery site is somewhat higher than
upstream and downstream locations (Figure 24). The average
concentration at the infiltration gallery was 3.3 mg/L (ranging from 1.4
mg/L — 6.5 mg/L) versus 2.9 mg/L at Robert Ferry Bridge (Site E)
approximately 14 river miles upstream, versus 2.0 mg/L at Mitchell Road
(Site L) approximately 8 miles downstream near Modesto. The
concentrations at the infiltration gallery are high enough that DBP
formation will be a concern with free chlorine disinfection, unless
significant TOC reduction is achieved during treatment. In order to obtain
a better understanding of the TOC levels at this location, and potentially to
characterize seasonal and storm-related influences, TOC will be
measured monthly for two years as part of the upcoming monitoring
program. These data will aid in evaluating TOC removal requirements
under the Enhanced Coagulation component of the D/DBP Rule.

o Based on the mean TOC concentration of 3.3 mg/L and the mean
alkalinity of 37 mg/L as CaCQOg3 at the infiltration gallery, the Stage 1
D/DBP Rule will require that treatment remove at least 35% TOC.
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o As a part of the pilot testing completed by TID, percent TOC removal was
quantified for three proprietary High Rate Clarifier (HRC) systems
alongside a conventional plate settler, using four different coagulants
(Brown and Caldwell, 2008). (Note: The plate settler did not operate
appropriately possibly due to construction issues, so the percentage TOC
removal was not useful.) High-rate clarifiers are designed to operate at a
higher loading rate (gpm/sf) and therefore a smaller footprint than
conventional sedimentation, often by providing more surface area for
settling using inclined plates or tubes. Surface loading rate for
conventional rectangular clarifiers is 0.5 to 1.0 gpm/sf, and 2.5 to 6.25
gpm/sf for tube settlers (Crittenden, et al., 2008). The proprietary systems
that were pilot tested have proprietary features that allow enhanced
settling or floating—as in the case of dissolved air flotation (DAF—of the
floc. Each of the HRC systems provided significant TOC removal,
although performance varied. TOC removals through clarification ranged
from 21% 