

















































































































Thence Southerly along the West line of said Section 8§
! and continuing Southerly along the West line of Section 17,
to the Southwest corner of said Section 17, said corner being
also the Northwest corner of Section 20;

Thence Easterly along the North line of Sections 20 and
2] to the Northwest corner of Section 22, said corner being
also the Southwest corner of Section 15;

Thence Northerly along the West line of said Section 15
to the Northwest corner of the Scuth half of said Section 15;

Thence Easterly along the North line of said South half
of Section 15 to the Northeast corner of said South half of
Section 15;

Thence Southerly along the East line of Section 15 and
continuing Southerly along the East line of Section 22 to the
Sou@heast corner of said Section 22, said point being also
the Southwest corner of_Section 23;

Thence Easterly along the South line of Sections é3 and
24 to the East line of the West half of said Section 24;

Thence Northerly along sald East line of the West half
of Section 24 to the North line thereof;

Thence Easterly along said North line of Section 24 to
the Northeast corner thereof, said point alsec being the
Northwest corner of Section 19, Township 1 North, Range 8
West.;

Thence continuing Easterly along the North line of
Section 19 and Section 20 of said Township 1 North, Range B

" West to the Northeast corner of said Section 20;
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EXHIBIT "H"
WATERMASTER OPERATING CRITERIA

1. Basin Storage Capacity. The highest water level at the end of
s water yvear during the past 40 years was reached at the Key Well on
September 30, 1944 (elevation 316). The Stete of California,
Department of Water Resources, estimates that as of that date, the
quantity of fresh water in storage in the Basin was approximately
8,600,000 acre-feet. 1t is also estimated by said Department that by
September 30, 1960, the quantity of fresh water in storage had
decreased to approximately 7,900,000 acre-feet (elevation 237) at the
Key Well).

The lowest water level at the end of a water year during the past
42 vears was reached at the Key Well on September 36, 1965 (elevation
209). It is estimated that the quantity of fresh water in storage in
the Basin on that date was approximately 7,700,000 acre-feet.

Thus, the maximum utilization of Basin storage was approximately
800,000 acre-feet, occurring between September 30, 1944, and September
30, 1965 {between elevations 316 and 209 at the Key Well). This is not
to say that more than 900,000 acre-feet of siorage space below the
September 30, 1944 water levels cannot be utilized. However, it
demonstrates that pumpers have deepened their wells and lowered their
pumps :so that such 800,000 mcre-feet of storage can be safely and
economically utilized.

The storage capacity of the Basin between elevations of 200 and

250 at the Key Well represents a usable volume of approximately 400,000

acre—feet of water.
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2.

Operating Safe Yield and Spreading. Watermaster in

determining Operating Safe Yield and the importation of Replacement

Water shall be guided by water level elevations in the Basin. He shall

give recognition to, and base his operations on, the following general

objectives insofar as practicable:

(2)

(b)

(c)

(d)

The replenishment of ground water from sources of
supplemental water should not cause excessively high levels
of Eround water and such replenishment should not cause undue
waste of local water supplies.

Certain areas within the Basin are not at the present tine
capable of being recharged with supplemental water. Efforts
should be made to provide protection to such areas fram
excessive ground ﬁater lowering either through the "in lieu"
provisions of the Judgment or by other means.

Watermaster shall consider and evaluate the long-term
consequences on ground water quality, as well as quantity, in
determining and establishing Operating Safe Yield.
Recognition shall be given to the enhancement of ground water
quality insofar as practicable, especially in the area
immediately upstream of Whittier Narrows where degradation of
water quality may occur when water levels at the Key Well are
maintained st or below elevation 200.

Watermaster shall take into consideration the comparative
costs of supplemental and Make-up Water in determining the
savings on a present value basis of temporary or permanent
lowering or raising of water levels and cther economic data

and analyses indicating both the short-term and long-term
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propriety of adjusting Operating Safe Yield in order to
derive optimum water levels during any period. Watermaster
shal]l utilize the provisions in the Loﬁg Beach Judgment which
will result in the least cost of delivering Make-up Water.

3. Replacement Water -— Sources and Recharge Criteria. The

following criteria shall contrel purchase of Replacement Water and

Recharge of the Basin by Watermaster.

(a) Responsible Agency From Which to Purchase. Watermaster, in
determining the Responsible Agency from which to purchase
supplemental water for replacement purposes, shall be
governed by the following:

(1) Place of Use of Water which is used primarily within the

Basin or by cities within San Gabriel District in areas
within or outside the Basin shall control in determining
the Responsible Agency. For purposes of this
subparagraph, water supplied through a municipal water
system which lies chiefly within the Ba=in shall be
deemed entirely used within the Basin; and

(2) Place of production of water shall control in

determining the Responsible Agency as to water exported
from the Basin, except as to use within San Gabriel
.District.
Any Responsible Agency may, at the request of Watermaster, waive its
right to act as the source for such supplemental water, in which case
Watermaster shall be free to purchase such water from the remaining
Responsible Agencies which are the most beneficial and appropriate

sources; previded, however, that a Responsible Agency shall not
Exhibit "H"
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authorize any sale of water in violation of the California

Constitution.

(b)

Water Quality. Watermaster shall purchase the best quality

of supplemental water available for replenishment of the Basin,

pursuant to subsection {a} hereof.

(c)

4,

Reclaimed Water. It is recognized that the technology and
economic and physical necessity for utilization of reclaimed
water is increasing. The purchase of reclaimed water in
accordance with the Long Beach Judgment to satisfy the Make-
up Obligation 1ls expressly authorized. At the same tinme,
water quality problems invelved in the reuse of water within
the Basin pose serious gquestions of increased costs and other
Problems to the pumpers, their customers and all water users.
Accordingly, Watermaster is authorized to gather information,
make and review studies, and make recommendations on the
feasibility of the use of reclaimed water for replacement
purposes; provided that no reclaimed water shall be recharged
in the Basin by Watermaster without the prior approval of the

court, after notice to all parties and hearing thereon.

Replacement Agsessment Rates. The Replacement Assessment

rates shall be in an amount calculated to allow Watermaster to purchase

one acre-foot of supplemental water for each acre-foot of excess

Production to which such Assessment applies.
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EXHIBIT "J°

PUENTE NARROWS AGREEMENT

THIS AGREEMEKT is made and entered into as of the
§th day of-May;*lg?Z, by and between PUERTE BASIN WATER
AGENCY, herein called "Puente hgency“,.anﬁ UPPER SAN GABRIEL
VALLEY KUNICIPAL WATER DISTRICT, herein called "Upper
_District“;
A. RECITALS

1. Puente Agencv. Puente Agency is a joint powers

: agenqy composed of Walput Valley Water Dlstrlct, herein

called Walnut District", and Rowland Area County Water
ﬁiétrict, herein called "Rowland District". Puente Agency

is formed for the purpose of developlng and implementing a
ground water ba51n managenent program for Puente B351n.

Pu;suang to said purpose, said Agency is acting as a repre-
sentative of its member districts and of the water users

and water right claimants therein in the defense and maintenance
of their water rights within Puente Basin. |

2. Upper District. Upper District is a municipal

water district overlying a major portion of the Main San
Gabriel Bééip. Upper District is plaintiff in the San Gﬁbriel
Basin Case, vherein it seeks to adjudicate éights and imple-~
ment a basin management plan for the Main San Gabriel Basin.

- 3. Puente Basin is a ground water basin tributary

to the Main San Gabriel Basin, Said area was included

within the scope of the San Gabriel Basin case and substantially
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all water rights claimants within Puente Basin were joined as
gefeﬁﬁants therein. The surface contribution to the-Main San
Gabriel Basin from Puente Basin is by way of the pa&ed flood
control channel of San Jose Creek, which passes through
Puente Basin from the Pomona Valley area. Subsurface outflow
is rélatively limited and moves from the Puente Basin to the
Main San Gabriel Basin through Puente Narrows.

4. Intent of Agreement. Puente Agency is prepared

to assure Upper District that no activity within Puente Basin
will hereafter be undertaken which will (1) interfere with
surface flows in 'San Jose Creek, or (2} impair the subsurface
flow from Puenfe Basin to the Main San Gabriel Basin. Walnut
District znd Rowland ﬁistrict, by opexation of law and
b;:express'assﬁmption endorsed hereoh,.assume the covenants of this
agréement as a joint and several obligation. Baseﬁ upon such‘
assh;ances_and the covenants hereinafter contained in support
thereof, Upper District consents'to the dismissal of all
Puente Basin parties from the San Gabriel Basin Case. By
reason of ;aid dismissals, Puente Agency will bg free to form-
ulate a separate water management program for Puente Basin.

B. DEFINITIONS- AND EXRIBITS

5. Definitjons. As used in this.Agreement, the

following terms shall have the meanings herein set forth:

(a) Annual or Year refers to the fiscal year

July 1 through June 30.

(b) DBase Underflow. The underflow.fhrough
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Puente Narrows which Puente Agency agrees to
' maintain, and on which accrued debits and credits

sﬂall be calculated.

(c) Make-up Payment. Make¥up payments shall

be an amount of money payable to the Watermaster
appointed in the San Gabriel Basin Case, sufficient
to allow said Watermaster to purcéhase replacement
water on aécopnt of any accumulated deficit as
pfovided in Paragraph 9 hereof.

(d) Puente Narrows. The subsurface geologic

constriction at the downstream boundary of Puente

Basin, located as shown on Appendix “B*.

{e) Main San Gabriel Basin, the ground water

J - basin shOWn-and defined as such in Bxhibit. "A" to
the Judgment in the San Gabriel Basin Case.

-ff) San Gabriel -Basin Case. Uppér San Gabriel

Valley Municipal Water District v. City of Alhambra,

.et al., L. A. Sup. Ct. No. 924128, filed January

2, 1968.
6.. Appendices. Attached hereto and by this reference

_made a pait‘hereof are the following appendices:

A" -~ Location Map of Puente Basin, showing
major geographic, geologic, and hydrologic features.

"BY -~ Map of Cross-Section Through Puente

Narrows, showing major physical features and location

of key wells.
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"C" —- Engineering Criteria, being a description

of a method of measurement of subsurface outfléw
to be utilized. for Watermaster purposes.
C. COVENANTS

7. Watermaster. There is hereby created a two member

Watermaster service to which each of the parties to this
agreement shall select one consulting engineer. The respective
représentativés on said Watermaster shall serve at. the

pleasure of the governing bod? of each appointing party and
each party shall bear ité own Watermaster expensg;

a. Organization. Watermaster shall perform the

duties specified herein on an informal basis, by unanimous
agreement; In the event the two representatives

.are unable to agree upon any finding or decision,

. they shali select a third ﬁeMber to act, pursuant
to the applicable 1§ws of the State of California.
Thereafter; until said issue is resolved, said
three shall sit formally as a board of arbitration.
Upaﬁ resolution of-£he issue in éiépute,'the third

member shall cease to function further.

" b. Bhvailability éi Information. Each party

hereto shall, for itself and its residents and
water ﬁsers, use its best efforts to furnish all.
appropriate information to the Watermaster in

order that the reguired determination can be

made.,
Exhibit *J*
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c. Cooperation With Other Watcrmasters. Water-

master hereundex shall cooperate and coordinate
activities with the Watermasters appocinted in the

San Gabriel Basin Case and in Long Beach v. San

Gabriel Valley Water Company, et al.

d. Determination of Underflow. Watermaster

shall annually determine the amount of underflow
from Puente Basin to the San Gabriel Basin,

pursuant to Engineering Criteria.

e. Perpetual Accounting. Watermaster shall

maintain a perpetual account of accumulated base

underflow, accumulated subsurface flow, any defi~

cienciés by reason of interference with surface flows,
U ﬁnd the offsetting credit for any make-up payments.

Said account shall annually show the accumulated

-éredit or debié in "the obligation of Puente Agency

to Upper District.

. - f. Report. Waéermaster findings shall be
-incorporated in a brief written ;eport to be filed
with the parties and with the Watermaster in the
Saﬁ Gabriel Basin Case. Sald report shall contain
a statement of the perpetual account heretofore
-specified.

8. Base Underflou. On the basis of a study and re-

" view of historic underflow from Puente Basin to the Main San
Gabriel Basin, adjusted for thc effect of the paved flood

control channel. and other relevant considerations, it is
Exhibit "“J"
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mutually agreed by the parties that the base underflow is
and shall be 580 acre feet per year, calculated pursuant

to Engineering Criteria.

9. Puente Agency's Obligation. Puente Agency

covenants, agrees and assumes the following obligation

hereunder:

a. Noninterference with Surface Flow. Neither

Puente Agency.nor any persons or entities within the
corporate boundaries of Walnut District or Rowland
District will divert or otherwise intexfere with or
utilize netural surface runcff now or hereafter
flowing in the storm channel of San Jose Creek; pro-
vided, however, that this covénant ghall not prevent
the use, under Watermaster supervision, of said
storm channel by the Puente Agency or Walnut District
or_RowlanQ District for transmission within Puente
Agency of supplemental or reclaimed water owned

by said entities and introduced into said channel
soieiy fér trénsmission purposesl In the event

any unauthorized use of surface flow in said channel
-is made contrary to fhe covenant herein provided,
Puente Agency shall compensate Uppe¥ District by
utiliiing any accumulated credit or by make-up
payment in the same manner as is provided for
deficicncies in subsurface outflow from Puente Basin.

b, Subsurface Outflow. To the extent that
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the accumulated subsurface outflow falls below

the accumulated base underflow and the result

thereof is an accumulated deficit in the Watermaster's
annttal accounting, Puente Agency agrees to provide
make-up payments during the next year in an amount
not less than one-third of the accumulated

deficit.

c. Purchase of Reclaimed Water. To the

extent that Puente Agency or Walnut District or
Roﬁland District may hereafter purchase réclaimed

. watec from the facilities of Sanitation District
21 of Los Angeles County, such pufchaser shall use
its best efforts to obtain waters originating within
San Gaﬁr@el-Rfver Watershed.

10. Puente Basin Parties Dismissal. In consideration

of the assumptlon of the obllgatlon hereinabove provided by
Puente Agency, Upper Dlstrlct consents to entry of dlsmlssals
as to all Puente Basin parties.in Sanﬁcabriel Basin Case.
This agreement shall be submitted for specific approval by
the Court"and a finding that it shall operate as full satis-
faction of-ahy and all claima by tae parties within Main San-

Gabriel Basin against Puente Basin parties by reason of

historie surface and subsurface flow.
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ERGINEERING CRITERIA

APPENDIX "C"

1. Monitoring Wells. The wells designated as State

Wells No. 25/101w-90Q7 and 25/10W-8E3 and Los Angeles County
Flood Control District Nos. 3079M and 3048B, respectively,
shall be used to measure applicable ground water elevations.
In the event either monitoring well should fail or become
unrepresentative, a ;ubstitute well shall be selected or
drilled by Watermaster. The éost of drilling a replacement
well shall be the cobligation of the Puente Agency. o

2. Measurement. DEach monitoring well shall be measured

and the ground water elevation determined semi-annually on or
about April 1 and October 1 of each‘year. Prior to each
measurement, the pump shall be turned off for a sufficient
period to insure that the water table has recovered to a static
or near equilibrium condgtion.

3. Hydraulic Gradient. The hydraulic gradient, or

sldpe of the water surface through Puente Narrows, shall be
calculated between the monitoring wells as the difference in
waﬁer sﬁrface elevation divided by the distance, approximately
9,000 feet; between the wells., The hydraulic gradient shall
be determined for the spring and fall and the average hydraulic

gradient calculated for the year.

4. Ground Water Elevation at Puente Harrows Cross

Section. The ground water elevation at the Puente Narrows -
APPENDIX “C"
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Appendix G

Summary of Population Based on Census Data






Urban Water Management Plan
South San Gabriel System

Appendix G-1: Census Tracts within the South San Gabriel System

Census | Percentage of
County Subregion City Tract |Tract in System
Los Angeles| San Gabriel Valley Assoc. of Cities |[Rosemead city 433602 4%
Los Angeles| San Gabriel Valley Assoc. of Cities [San Gabriel city 481401 4%
Los Angeles| San Gabriel Valley Assoc. of Cities [San Gabriel city 482301 61%
Los Angeles| San Gabriel Valley Assoc. of Cities |[Rosemead city 482303 88%
Los Angeles| San Gabriel Valley Assoc. of Cities |[Rosemead city 482304 100%
Los Angeles| San Gabriel Valley Assoc. of Cities |Rosemead city 482401 25%
Los Angeles| San Gabriel Valley Assoc. of Cities |[Rosemead city 482402 60%
Los Angeles| San Gabriel Valley Assoc. of Cities |Rosemead city 482502 100%
Los Angeles| San Gabriel Valley Assoc. of Cities |Rosemead city 482503 100%
Los Angeles| San Gabriel Valley Assoc. of Cities |[Rosemead city 482521 100%
Los Angeles| San Gabriel Valley Assoc. of Cities |Unincorporated 482521 45%
Los Angeles| San Gabriel Valley Assoc. of Cities |Monterey Park city | 482600 4%
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Urban Water Management Plan
South San Gabriel System

Table G-2: Population, Household and Employment Projections for South San Gabriel System

SCAG Growth Rate

3% 2%

2%

2%

2%

Census Population Percentage of Tract
Tract County Subregion City 2005 2010 2015 2020 2025 2030 2035 in System
433602|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 2,992 3,064 3,109 3,159 3,206 3,252 3,296 4%
481401|Los Angeles San Gabriel Valley Assoc. of Cities San Gabriel city 6,382 6,411 6,649 6,782 6,932 7,076 7,221 4%
482301|Los Angeles San Gabriel Valley Assoc. of Cities San Gabriel city 5,525 5,560 5850 6,016 6,204 6,385 6,565 61%
482303|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 6,141 6,276 6,361 6,456 6,547 6,634 6,718 88%
482304|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 4,142 4,232 4,289 4,352 4,413 4473 4,530 100%
482401|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 4,178 4,278 4342 4411 4,477 4,540 4,601 25%
482402|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 5,519 5,637 5713 5,796 5,876 5,953 6,026 60%
482502|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 3,638 3,713 3,761 3,816 3,868 3,919 3,967 100%
482503|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 4,603 4,697 4,757 4,824 4,889 4,952 5,012 100%
482521|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 122 127 132 137 142 146 150 100%
482521|Los Angeles San Gabriel Valley Assoc. of Cities Unincorporated 6,064 6,475 6,944 7,412 7,864 8,303 8,723 45%
482600]Los Angeles San Gabriel Valley Assoc. of Cities Monterey Park city | 7,202 7,684 8,127 8,517 8,872 9,186 9,504 4%

Total Population Based on SCAG 29,021 29,729 30,452 31,127 31,795 32,439 33,060
SCAG Growth Rate 2% 2% 2% 2% 2%

Census Households Percentage of Tract
Tract County Subregion City 2005 2010 2015 2020 2025 2030 2035 in System
433602|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 724 746 765 786 802 818 831 0%
481401|Los Angeles San Gabriel Valley Assoc. of Cities San Gabriel city 1,877 1,886 1,989 2,055 2,107 2,157 2,196 0%
482301|Los Angeles San Gabriel Valley Assoc. of Cities San Gabriel city 1,333 1,340 1,422 1,476 1,518 1,558 1,590 0%
482303|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 1,473 1,517 1,559 1,603 1,638 1,671 1,699 0%
482304|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 1,006 1,030 1,063 1,077 1,096 1,114 1,129 0%
482401|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 947 974 999 1,026 1,046 1,066 1,083 0%
482402|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 1,488 1,531 1,571 1,614 1,647 1,680 1,706 0%
482502|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 830 850 868 887 903 917 930 0%
482503|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 1,028 1,053 1,076 1,100 1,119 1,138 1,153 0%
482521|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 11 11 11 11 12 12 12 0%
482521|Los Angeles San Gabriel Valley Assoc. of Cities Unincorporated 1,486 1,588 1,723 1,865 1,976 2,084 2,172 0%
482600]Los Angeles San Gabriel Valley Assoc. of Cities Monterey Park city | 2,283 2,325 2,392 2429 2,455 2484 2,504 0%

Total Population Based on SCAG 6,976 7,169 7,419 7,659 7,849 8,031 8,180
SCAG Growth Rate 3% 3% 2% 2% 2%

Census Employment Percentage of Tract
Tract County Subregion City 2005 2010 2015 2020 2025 2030 2035 in System
433602|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 4,464 4,535 4592 4,627 4,669 4,713 4,756 0%
481401|Los Angeles San Gabriel Valley Assoc. of Cities San Gabriel city 1,730 1,754 1,774 1,787 1,802 1,819 1,834 0%
482301|Los Angeles San Gabriel Valley Assoc. of Cities San Gabriel city 280 351 408 443 484 529 571 0%
482303|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 419 422 425 427 429 431 434 0%
482304|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 671 691 708 718 731 744 757 0%
482401|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 540 558 573 582 593 605 617 0%
482402|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 1,613 1,714 1,793 1,841 1,898 1,958 2,016 0%
482502|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 551 563 572 578 585 592 599 0%
482503|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 989 1,000 1,008 1,013 1,020 1,027 1,033 0%
482521|Los Angeles San Gabriel Valley Assoc. of Cities Rosemead city 295 312 325 334 345 357 368 0%
482521|Los Angeles San Gabriel Valley Assoc. of Cities Unincorporated 322 345 361 370 380 390 400 0%
482600]Los Angeles San Gabriel Valley Assoc. of Cities Monterey Park city 449 485 507 525 548 567 585 0%

Total Population Based on SCAG 4,559 4,745 4,892 4,983 5,092 5,207 5,318
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September 1, 2011

City of Monterey Park

Ray Hamada

Planning Manager

320 West Newmark Avenue
Monterey Park, CA 91754

Dear: Ray Hamada

RE: Golden State Water Company- 2010 Urban Water Management Plan

Golden State Water Company (GSWC) adopted the 2010 Urban Water Management Plan (UWMP)
following a public hearing on August 18, 2011. The 2010 UWMP was adopted in accordance with the
Urban Water Management Planning Act and filed with DWR and the California Sate Library.

Pursuant to Section 10644(a) of the California Water Code, GSWC is required to file a copy of the
adopted 2010 UWMP with any city or county within which GSWC provided water. Enclosed for your files
is one copy of GSWC'’s adopted 2010 UWMP. It is also on our website at www.gswater.com.

If you have any questions you can contact me at (916) 853-3612.

Sincerely,
GOLDEN STATE WATER COMPANY

bt b S

Ernest A. Gisler
Planning Manager

Enclosure

G:\AdminAsst\Jobs\201011070001.00_GSWC-UWMP\09-Reports\9.09-Reports\2011-08\Grp2b\Appendix H\Adoption Letter- So San Gabriel.doc



September 1, 2011

City of Rosemead
Bradford Johnson
Planning Director
8838 Valley Boulevard
Rosemead, CA 91770

Dear: Bradford Johnson

RE: Golden State Water Company- 2010 Urban Water Management Plan

Golden State Water Company (GSWC) adopted the 2010 Urban Water Management Plan (UWMP)
following a public hearing on August 18, 2011. The 2010 UWMP was adopted in accordance with the
Urban Water Management Planning Act and filed with DWR and the California Sate Library.

Pursuant to Section 10644(a) of the California Water Code, GSWC is required to file a copy of the
adopted 2010 UWMP with any city or county within which GSWC provided water. Enclosed for your files
is one copy of GSWC'’s adopted 2010 UWMP. It is also on our website at www.gswater.com.

If you have any questions you can contact me at (916) 853-3612.

Sincerely,
GOLDEN STATE WATER COMPANY

bt b S

Ernest A. Gisler
Planning Manager

Enclosure

G:\AdminAsst\Jobs\201011070001.00_GSWC-UWMP\09-Reports\9.09-Reports\2011-08\Grp2b\Appendix H\Adoption Letter- So San Gabriel.doc



September 1, 2011

City of San Gabriel

Carol Banet

Planning Manager

425 South Mission Drive
San Gabriel, CA 91776

Dear: Carol Banet

RE: Golden State Water Company- 2010 Urban Water Management Plan

Golden State Water Company (GSWC) adopted the 2010 Urban Water Management Plan (UWMP)
following a public hearing on August 18, 2011. The 2010 UWMP was adopted in accordance with the
Urban Water Management Planning Act and filed with DWR and the California Sate Library.

Pursuant to Section 10644(a) of the California Water Code, GSWC is required to file a copy of the
adopted 2010 UWMP with any city or county within which GSWC provided water. Enclosed for your files
is one copy of GSWC'’s adopted 2010 UWMP. It is also on our website at www.gswater.com.

If you have any questions you can contact me at (916) 853-3612.

Sincerely,
GOLDEN STATE WATER COMPANY

bt b S

Ernest A. Gisler
Planning Manager

Enclosure

G:\AdminAsst\Jobs\201011070001.00_GSWC-UWMP\09-Reports\9.09-Reports\2011-08\Grp2b\Appendix H\Adoption Letter- So San Gabriel.doc



September 1, 2011

County of Los Angeles

Richard Brudckner

Director Department of Regional Planning
320 West Temple Street

Los Angeles, CA 90012

Dear: Richard Brudckner

RE: Golden State Water Company- 2010 Urban Water Management Plan

Golden State Water Company (GSWC) adopted the 2010 Urban Water Management Plan (UWMP)
following a public hearing on August 18, 2011. The 2010 UWMP was adopted in accordance with the
Urban Water Management Planning Act and filed with DWR and the California Sate Library.

Pursuant to Section 10644(a) of the California Water Code, GSWC is required to file a copy of the
adopted 2010 UWMP with any city or county within which GSWC provided water. Enclosed for your files
is one copy of GSWC'’s adopted 2010 UWMP. It is also on our website at www.gswater.com.

If you have any questions you can contact me at (916) 853-3612.

Sincerely,
GOLDEN STATE WATER COMPANY

bt b S

Ernest A. Gisler
Planning Manager

Enclosure

G:\AdminAsst\Jobs\201011070001.00_GSWC-UWMP\09-Reports\9.09-Reports\2011-08\Grp2b\Appendix H\Adoption Letter- So San Gabriel.doc
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o Golden State

_....... Water Company

e e e o o ASubsidiary of American States Water Company

11 February 2011

Mr. Steve Sherman

Field Operations Superintendent
Covina Irrigating Company

146 E College Street

Covina, CA 81723

Subject: Golden State Water Company - Claremont, San Dimas, South Arcadia, and South San Gabriel
System :
2010 Urban Water Management Plan Preparation Notification and Supply Reliability Information
Request

Dear Mr. Sherman:

Golden State Water Company (GSWC) is currently preparing its 2010 Urban Water Management Plan (UWMP)
for the Claremont, San Dimas, South Arcadia, and South San Gabriel System as required by the Urban Water
Management Planning Act (Act). Since Covina Irrigating Company is a wholesale water supplier to GSWC, water
use projections through 2035 are enclosed (Table 1) pursuant to §10631(k) of the Act. We would like to request
confirmation of the anticipated water supply reliability, water supply sources, and other information as described
below. This information may be provided by either (a) providing a copy of your Draft UWMP if all requested
information is included or, (b) completing the enclosed tables and providing any additional documents as required.

Supply projections to 2035 (Table 2)

Single Dry Year Reliability to 2035 (Table 3) .

Normal, single dry, and multiple dry year reliability (Table 4)

Basis of water year data (Table 5)

Factors resulting in inconsistency of supply (Table 6)

Assumptions used to determine retail agency supply projections, including conservation.

Recycled water projections to the Claremont, San Dimas, South Arcadia, and South San Gabriel service
area (if applicable) (Table 7)

8. Describe any regional desalination opportunities, if any for the Claremont, San Dimas, South Arcadia, and

South San Gabriel system (if applicable)

NG WM~

We appreciate your timely attention to the information requested above and ask you provide a response no later
than 18 February 2011. Kennedy/Jenks Consultants is assisting GSWC with preparation of the 2010 UWMP and
will be contacting you directly within the next week to follow up on this request. In the meantime, should you have
any questions or concerns please feel free to contact me at (916) 853-3612.

Very truly yours,

G@N ATE WATER COMPANY

Ernest Gisler
Planning Manager

Enclosures
cc. Sean Maguire, Kennedy/Jenks Consultants

3035 Prospect Park Drive, Ste. 60, Rancho Cordova, CA 95670
Tel: (916) 853-3600 Fax: (916) 852-0171 www.aswater.com

JA20101107000 1,906 D1Wholesals_Lir_Supply Reliabiity-021011.doe



.o:o Golden State

e ® ... Water Company

‘e e o e s ASubsidiary of American States Water Company

11 February 2011

Mr. Timothy C. Jochem

General Manager

Upper San Gabriel Valley Municipal Water District
11310 Valley Blvd.

El Monte, CA 91731

Subject:  Golden State Water Company - South San Gabriel System
2010 Urban Water Management Plan Preparation Notification and Supply Reliability Information

Request :

Dear Mr. Jochem:

Golden State Water Company (GSWC) is currently preparing its 2010 Urban Water Management Plan (UWMP)
for the South San Gabriel System as required by the Urban Water Management Planning Act (Act). Since Upper
San Gabriel Valley Municipal Water District is a wholesale water supplier to GSWC, water use projections through
2035 are enclosed (Table 1) pursuant to §10631(k) of the Act. We would like to request confirmation of the
anticipated water supply reliability, water supply sources, and other information as described below. This
information may be provided by either (a) providing a copy of your Draft UWMP if all requested information is
included or, (b) completing the enclosed tables and providing any additional documents as required.

Supply projections to 2035 (Tabie 2)

Single Dry Year Reliability to 2035 (Table 3)

Normal, single dry, and multiple dry year reliability (Table 4)

Basis of water year data (Table 5)

Factors resulting in inconsistency of supply (Table 6)

Assumptions used to determine retail agency supply projections, including conservation.

Recycled water projections to the South San Gabriel service area (if applicable) (Table 7)

Describe any regional desalination opportunities, if any for the South San Gabriel system (if applicable)

NPT WN

We appreciate your timely attention to the information requested above and ask you provide a response no later
than 18 February 2011. Kennedy/Jenks Consultants is assisting GSWC with preparation of the 2010 UWMP and
will be contacting you directly within the next week to follow up on this request. In the meantime, should you have
any questions or concerns please feel free to contact me at (916) 853-3612.

Very truly yours,
ENSTATE WATER COMPANY

Planning Manager
Enclosures
cc: Sean Maguire, Kennedy/Jenks Consultants

30835 Prospect Park Drive, Ste. 60, Rancho Cordova, CA 95670
Tel: (916) 853-3600 Fax: (916) 852-0171 www.aswater.com

JA20101070001.00:8.01Wholesale_Ltr_Suoply_Reliability-021011.doc



Appendix J

Urban Water Management Plan Checklist
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Recycled Water Policy

Preamble
California is facing an unprecedented water crisis.

The collapse of the Bay-Delta ecosystem, climate change, and continuing population
growth have combined with a severe drought on the Colorado River and failing levees in
the Delta to create a new reality that challenges California’s ability to provide the clean
water needed for a healthy environment, a healthy population and a healthy economy,
both now and in the future.

These challenges also present an unparalleled opportunity for California to move
aggressively towards a sustainable water future. The State Water Resources Control
Board (State Water Board) declares that we will achieve our mission to “preserve,
enhance and restore the quality of California’s water resources to the benefit of present
and future generations.” To achieve that mission, we support and encourage every region
in California to develop a salt/nutrient management plan by 2014 that is sustainable on a
long-term basis and that provides California with clean, abundant water. These plans
shall be consistent with the Department of Water Resources’ Bulletin 160, as appropriate,
and shall be locally developed, locally controlled and recognize the variability of
California’s water supplies and the diversity of its waterways. We strongly encourage
local and regional water agencies to move toward clean, abundant, local water for
California by emphasizing appropriate water recycling, water conservation, and
maintenance of supply infrastructure and the use of stormwater (including dry-weather
urban runoff) in these plans; these sources of supply are drought-proof, reliable, and
minimize our carbon footprint and can be sustained over the long-term.

We declare our independence from relying on the vagaries of annual precipitation and
move towards sustainable management of surface waters and groundwater, together with
enhanced water conservation, water reuse and the use of stormwater. To this end, we
adopt the following goals for California:

> Increase the use of recycled water over 2002 levels by at least one million acre-
feet per year (afy) by 2020 and by at least two million afy by 2030.

> Increase the use of stormwater over use in 2007 by at least 500,000 afy by 2020
and by at least one million afy by 2030.

> Increase the amount of water conserved in urban and industrial uses by
comparison to 2007 by at least 20 percent by 2020.

> Included in these goals is the substitution of as much recycled water for potable
water as possible by 2030.

The purpose of this Policy is to increase the use of recycled water from municipal
wastewater sources that meets the definition in Water Code section 13050(n), in a manner
that implements state and federal water quality laws. The State Water Board expects to



develop additional policies to encourage the use of stormwater, encourage water
conservation, encourage the conjunctive use of surface and groundwater, and improve the
use of local water supplies.

When used in compliance with this Policy, Title 22 and all applicable state and federal
water quality laws, the State Water Board finds that recycled water is safe for approved
uses, and strongly supports recycled water as a safe alternative to potable water for such
approved uses.

Purpose of the Policy

a. The purpose of this Policy is to provide direction to the Regional Water Quality
Control Boards (Regional Water Boards), proponents of recycled water projects,
and the public regarding the appropriate criteria to be used by the State Water
Board and the Regional Water Boards in issuing permits for recycled water
projects.

b. It is the intent of the State Water Board that all elements of this Policy are to be
interpreted in a manner that fully implements state and federal water quality laws
and regulations in order to enhance the environment and put the waters of the
state to the fullest use of which they are capable.

C. This Policy describes permitting criteria that are intended to streamline the
permitting of the vast majority of recycled water projects. The intent of this
streamlined permit process is to expedite the implementation of recycled water
projects in a manner that implements state and federal water quality laws while
allowing the Regional Water Boards to focus their limited resources on projects
that require substantial regulatory review due to unique site-specific conditions.

d. By prescribing permitting criteria that apply to the vast majority of recycled water
projects, it is the State Water Board’s intent to maximize consistency in the
permitting of recycled water projects in California while also reserving to the
Regional Water Boards sufficient authority and flexibility to address site-specific
conditions.

e. The State Water Board will establish additional policies that are intended to assist
the State of California in meeting the goals established in the preamble to this
Policy for water conservation and the use of stormwater.

f. For purposes of this Policy, the term “permit” means an order adopted by a
Regional Water Board or the State Water Board prescribing requirements for a
recycled water project, including but not limited to water recycling requirements,
master reclamation permits, and waste discharge requirements.

Benefits of Recycled Water

The State Water Board finds that the use of recycled water in accordance with this Policy,
that is, which supports the sustainable use of groundwater and/or surface water, which is



sufficiently treated so as not to adversely impact public health or the environment and
which ideally substitutes for use of potable water, is presumed to have a beneficial
impact. Other public agencies are encouraged to use this presumption in evaluating the
impacts of recycled water projects on the environment as required by the California
Environmental Quality Act (CEQA).

Mandate for the Use of Recycled Water

a.

The State Water Board and Regional Water Boards will exercise the authority
granted to them by the Legislature to the fullest extent possible to encourage the
use of recycled water, consistent with state and federal water quality laws.

1)

)

(3)

The State Water Board hereby establishes a mandate to increase the use of
recycled water in California by 200,000 afy by 2020 and by an additional
300,000 afy by 2030. These mandates shall be achieved through the
cooperation and collaboration of the State Water Board, the Regional
Water Boards, the environmental community, water purveyors and the
operators of publicly owned treatment works. The State Water Board will
evaluate progress toward these mandates biennially and review and revise
as necessary the implementation provisions of this Policy in 2012 and
2016.

Agencies producing recycled water that is available for reuse and not
being put to beneficial use shall make that recycled water available to
water purveyors for reuse on reasonable terms and conditions. Such terms
and conditions may include payment by the water purveyor of a fair and
reasonable share of the cost of the recycled water supply and facilities.

The State Water Board hereby declares that, pursuant to Water Code
sections 13550 et seq., it is a waste and unreasonable use of water for
water agencies not to use recycled water when recycled water of adequate
quality is available and is not being put to beneficial use, subject to the
conditions established in sections 13550 et seq. The State Water Board
shall exercise its authority pursuant to Water Code section 275 to the
fullest extent possible to enforce the mandates of this subparagraph.

These mandates are contingent on the availability of sufficient capital funding for
the construction of recycled water projects from private, local, state, and federal
sources and assume that the Regional Water Boards will effectively implement
regulatory streamlining in accordance with this Policy.

The water industry and the environmental community have agreed jointly to
advocate for $1 billion in state and federal funds over the next five years to fund
projects needed to meet the goals and mandates for the use of recycled water
established in this Policy.



The State Water Board requests the California Department of Public Health
(CDPH), the California Public Utilities Commission (CPUC), and the California
Department of Water Resources (CDWR) to use their respective authorities to the
fullest extent practicable to assist the State Water Board and the Regional Water
Boards in increasing the use of recycled water in California.

Roles of the State Water Board, Regional Water Boards, CDPH and CDWR

The State Water Board recognizes that it shares jurisdiction over the use of recycled
water with the Regional Water Boards and with CDPH. In addition, the State Water
Board recognizes that CDWR and the CPUC have important roles to play in encouraging
the use of recycled water. The State Water Board believes that it is important to clarify
the respective roles of each of these agencies in connection with recycled water projects,
as follows:

a.

The State Water Board establishes general policies governing the permitting of
recycled water projects consistent with its role of protecting water quality and
sustaining water supplies. The State Water Board exercises general oversight
over recycled water projects, including review of Regional Water Board
permitting practices, and shall lead the effort to meet the recycled water use goals
set forth in the Preamble to this Policy. The State Water Board is also charged by
statute with developing a general permit for irrigation uses of recycled water.

The CDPH is charged with protection of public health and drinking water supplies
and with the development of uniform water recycling criteria appropriate to
particular uses of water. Regional Water Boards shall appropriately rely on the
expertise of CDPH for the establishment of permit conditions needed to protect
human health.

The Regional Water Boards are charged with protection of surface and
groundwater resources and with the issuance of permits that implement CDPH
recommendations, this Policy, and applicable law and will, pursuant to
paragraph 4 of this Policy, use their authority to the fullest extent possible to
encourage the use of recycled water.

CDWR is charged with reviewing and, every five years, updating the California
Water Plan, including evaluating the quantity of recycled water presently being
used and planning for the potential for future uses of recycled water. In
undertaking these tasks, CDWR may appropriately rely on urban water
management plans and may share the data from those plans with the State Water
Board and the Regional Water Boards. CDWR also shares with the State Water
Board the authority to allocate and distribute bond funding, which can provide
incentives for the use of recycled water.

The CPUC is charged with approving rates and terms of service for the use of
recycled water by investor-owned utilities.



6.

Salt/Nutrient Management Plans

a. Introduction.

1)

(2)

Some groundwater basins in the state contain salts and nutrients that
exceed or threaten to exceed water quality objectives established in the
applicable Water Quality Control Plans (Basin Plans), and not all Basin
Plans include adequate implementation procedures for achieving or
ensuring compliance with the water quality objectives for salt or nutrients.
These conditions can be caused by natural soils/conditions, discharges of
waste, irrigation using surface water, groundwater or recycled water and
water supply augmentation using surface or recycled water. Regulation of
recycled water alone will not address these conditions.

It is the intent of this Policy that salts and nutrients from all sources be
managed on a basin-wide or watershed-wide basis in a manner that
ensures attainment of water quality objectives and protection of beneficial
uses. The State Water Board finds that the appropriate way to address salt
and nutrient issues is through the development of regional or subregional
salt and nutrient management plans rather than through imposing
requirements solely on individual recycled water projects.

b. Adoption of Salt/ Nutrient Management Plans.

1)

The State Water Board recognizes that, pursuant to the letter dated
December 19, 2008 and attached to the Resolution adopting this Policy,
the local water and wastewater entities, together with local salt/nutrient
contributing stakeholders, will fund locally driven and controlled,
collaborative processes open to all stakeholders that will prepare salt and
nutrient management plans for each basin/sub-basin in California,
including compliance with CEQA and participation by Regional Water
Board staff.

@ It is the intent of this Policy for every groundwater basin/sub-basin
in California to have a consistent salt/nutrient management plan.
The degree of specificity within these plans and the length of these
plans will be dependent on a variety of site-specific factors,
including but not limited to size and complexity of a basin, source
water quality, stormwater recharge, hydrogeology, and aquifer
water quality. It is also the intent of the State Water Board that
because stormwater is typically lower in nutrients and salts and can
augment local water supplies, inclusion of a significant stormwater
use and recharge component within the salt/nutrient management
plans is critical to the long-term sustainable use of water in
California. Inclusion of stormwater recharge is consistent with
State Water Board Resolution No. 2005-06, which establishes
sustainability as a core value for State Water Board programs and



also assists in implementing Resolution No. 2008-30, which
requires sustainable water resources management and is consistent
with Objective 3.2 of the State Water Board Strategic Plan Update
dated September 2, 2008.

(b) Salt and nutrient plans shall be tailored to address the water quality
concerns in each basin/sub-basin and may include constituents
other than salt and nutrients that impact water quality in the
basin/sub-basin. Such plans shall address and implement
provisions, as appropriate, for all sources of salt and/or nutrients to
groundwater basins, including recycled water irrigation projects
and groundwater recharge reuse projects.

(c) Such plans may be developed or funded pursuant to the provisions
of Water Code sections 10750 et seq. or other appropriate
authority.

(d) Salt and nutrient plans shall be completed and proposed to the
Regional Water Board within five years from the date of this
Policy unless a Regional Water Board finds that the stakeholders
are making substantial progress towards completion of a plan. In
no case shall the period for the completion of a plan exceed seven
years.

(e) The requirements of this paragraph shall not apply to areas that
have already completed a Regional Water Board approved salt and
nutrient plan for a basin, sub-basin, or other regional planning area
that is functionally equivalent to paragraph 6(b)3.

()] The plans may, depending upon the local situation, address
constituents other than salt and nutrients that adversely affect
groundwater quality.

@) Within one year of the receipt of a proposed salt and nutrient management
plan, the Regional Water Boards shall consider for adoption revised
implementation plans, consistent with Water Code section 13242, for
those groundwater basins within their regions where water quality
objectives for salts or nutrients are being, or are threatening to be,
exceeded. The implementation plans shall be based on the salt and nutrient
plans required by this Policy.

3) Each salt and nutrient management plan shall include the following
components:

@) A basin/sub-basin wide monitoring plan that includes an
appropriate network of monitoring locations. The scale of the
basin/sub-basin monitoring plan is dependent upon the site-specific
conditions and shall be adequate to provide a reasonable,



(b)

(©)
(d)

(e)

(f)

cost-effective means of determining whether the concentrations of
salt, nutrients, and other constituents of concern as identified in the
salt and nutrient plans are consistent with applicable water quality
objectives. Salts, nutrients, and the constituents identified in
paragraph 6(b)(1)(f) shall be monitored. The frequency of
monitoring shall be determined in the salt/nutrient management
plan and approved by the Regional Water Board pursuant to
paragraph 6(b)(2).

Q) The monitoring plan must be designed to determine water
quality in the basin. The plan must focus on basin water
quality near water supply wells and areas proximate to
large water recycling projects, particularly groundwater
recharge projects. Also, monitoring locations shall, where
appropriate, target groundwater and surface waters where
groundwater has connectivity with adjacent surface waters.

(i) The preferred approach to monitoring plan development is
to collect samples from existing wells if feasible as long as
the existing wells are located appropriately to determine
water quality throughout the most critical areas of the
basin.

(iti)  The monitoring plan shall identify those stakeholders
responsible for conducting, compiling, and reporting the
monitoring data. The data shall be reported to the Regional
Water Board at least every three years.

A provision for annual monitoring of Emerging Constituents/
Constituents of Emerging Concern (e.g., endocrine disrupters,
personal care products or pharmaceuticals) (CECs) consistent with
recommendations by CDPH and consistent with any actions by the
State Water Board taken pursuant to paragraph 10(b) of this
Policy.

Water recycling and stormwater recharge/use goals and objectives.

Salt and nutrient source identification, basin/sub-basin assimilative
capacity and loading estimates, together with fate and transport of
salts and nutrients.

Implementation measures to manage salt and nutrient loading in
the basin on a sustainable basis.

An antidegradation analysis demonstrating that the projects
included within the plan will, collectively, satisfy the requirements
of Resolution No. 68-16.



4) Nothing in this Policy shall prevent stakeholders from developing a plan
that is more protective of water quality than applicable standards in the
Basin Plan. No Regional Water Board, however, shall seek to modify
Basin Plan objectives without full compliance with the process for such
modification as established by existing law.

7. Landscape Irrigation Projects

a.

b.

Control of incidental runoff. Incidental runoff is defined as unintended small
amounts (volume) of runoff from recycled water use areas, such as unintended,
minimal over-spray from sprinklers that escapes the recycled water use area.
Water leaving a recycled water use area is not considered incidental if it is part of
the facility design, if it is due to excessive application, if it is due to intentional
overflow or application, or if it is due to negligence. Incidental runoff may be
regulated by waste discharge requirements or, where necessary, waste discharge
requirements that serve as a National Pollutant Discharge Elimination System
(NPDES) permit, including municipal separate storm water system permits, but
regardless of the regulatory instrument, the project shall include, but is not limited
to, the following practices:

1) Implementation of an operations and management plan that may apply to
multiple sites and provides for detection of leaks, (for example, from
broken sprinkler heads), and correction either within 72 hours of learning
of the runoff, or prior to the release of 1,000 gallons, whichever occurs
first,

2 Proper design and aim of sprinkler heads,
3) Refraining from application during precipitation events, and

4 Management of any ponds containing recycled water such that no
discharge occurs unless the discharge is a result of a 25-year, 24-hour
storm event or greater, and there is notification of the appropriate Regional
Water Board Executive Officer of the discharge.

Streamlined Permitting

(1)  The Regional Water Boards shall, absent unusual circumstances (i.e.,
unique, site-specific conditions such as where recycled water is proposed
to be used for irrigation over high transmissivity soils over a shallow (5’
or less) high quality groundwater aquifer), permit recycled water projects
that meet the criteria set forth in this Policy, consistent with the provisions
of this paragraph.

2 If the Regional Water Board determines that unusual circumstances apply,
the Regional Water Board shall make a finding of unusual circumstances
based on substantial evidence in the record, after public notice and
hearing.



©)

(4)

()

Projects meeting the criteria set forth below and eligible for enrollment
under requirements established in a general order shall be enrolled by the
State or Regional Water Board within 60 days from the date on which an
application is deemed complete by the State or Regional Water Board.
For projects that are not enrolled in a general order, the Regional Water
Board shall consider permit adoption within 120 days from the date on
which the application is deemed complete by the Regional Water Board.

Landscape irrigation projects that qualify for streamlined permitting shall
not be required to include a project specific receiving water and
groundwater monitoring component unless such project specific
monitoring is required under the adopted salt/nutrient management plan.
During the interim while the salt management plan is under development,
a landscape irrigation project proponent can either perform project specific
monitoring, or actively participate in the development and implementation
of a salt/nutrient management plan, including basin/sub-basin monitoring.
Permits or requirements for landscape irrigation projects shall include, in
addition to any other appropriate recycled water monitoring requirements,
recycled water monitoring for CECs on an annual basis and priority
pollutants on a twice annual basis. Except as requested by CDPH, State
and Regional Water Board monitoring requirements for CECs shall not
take effect until 18 months after the effective date of this Policy. In
addition, any permits shall include a permit reopener to allow
incorporation of appropriate monitoring requirements for CECs after State
Water Board action under paragraph 10(b)(2).

It is the intent of the State Water Board that the general permit for
landscape irrigation projects be consistent with the terms of this Policy.

C. Criteria for streamlined permitting. Irrigation projects using recycled water that
meet the following criteria are eligible for streamlined permitting, and, if
otherwise in compliance with applicable laws, shall be approved absent unusual
circumstances:

1)

(2)

Compliance with the requirements for recycled water established in

Title 22 of the California Code of Regulations, including the requirements
for treatment and use area restrictions, together with any other
recommendations by CDPH pursuant to Water Code section 13523.

Application in amounts and at rates as needed for the landscape (i.e., at
agronomic rates and not when the soil is saturated). Each irrigation
project shall be subject to an operations and management plan, that may
apply to multiple sites, provided to the Regional Water Board that
specifies the agronomic rate(s) and describes a set of reasonably
practicable measures to ensure compliance with this requirement, which
may include the development of water budgets for use areas, site



supervisor training, periodic inspections, tiered rate structures, the use of
smart controllers, or other appropriate measures.

3 Compliance with any applicable salt and nutrient management plan.

4) Appropriate use of fertilizers that takes into account the nutrient levels in
the recycled water. Recycled water producers shall monitor and
communicate to the users the nutrient levels in their recycled water.

8. Recycled Water Groundwater Recharge Projects

a.

The State Water Board acknowledges that all recycled water groundwater recharge
projects must be reviewed and permitted on a site-specific basis, and so such
projects will require project-by-project review.

Approved groundwater recharge projects will meet the following criteria:

1) Compliance with regulations adopted by CDPH for groundwater recharge
projects or, in the interim until such regulations are approved, CDPH’s
recommendations pursuant to Water Code section 13523 for the project
(e.g., level of treatment, retention time, setback distance, source control,
monitoring program, etc.).

2 Implementation of a monitoring program for constituents of concern and a
monitoring program for CECs that is consistent with any actions by the
State Water Board taken pursuant to paragraph 10(b) of this Policy and
that takes into account site-specific conditions. Groundwater recharge
projects shall include monitoring of recycled water for CECs on an annual
basis and priority pollutants on a twice annual basis.

Nothing in this paragraph shall be construed to limit the authority of a Regional
Water Board to protect designated beneficial uses, provided that any proposed
limitations for the protection of public health may only be imposed following
regular consultation by the Regional Water Board with CDPH, consistent with
State Water Board Orders WQ 2005-0007 and 2006-0001.

Nothing in this Policy shall be construed to prevent a Regional Water Board from
imposing additional requirements for a proposed recharge project that has a
substantial adverse effect on the fate and transport of a contaminant plume or
changes the geochemistry of an aquifer thereby causing the dissolution of
constituents, such as arsenic, from the geologic formation into groundwater.

Projects that utilize surface spreading to recharge groundwater with recycled
water treated by reverse osmosis shall be permitted by a Regional Water Board
within one year of receipt of recommendations from CDPH. Furthermore, the
Regional Water Board shall give a high priority to review and approval of such
projects.

10



9.

Antidegradation

a.

The State Water Board adopted Resolution No. 68-16 as a policy statement to
implement the Legislature’s intent that waters of the state shall be regulated to
achieve the highest water quality consistent with the maximum benefit to the
people of the state.

Activities involving the disposal of waste that could impact high quality waters
are required to implement best practicable treatment or control of the discharge
necessary to ensure that pollution or nuisance will not occur, and the highest
water quality consistent with the maximum benefit to the people of the state will
be maintained.

Groundwater recharge with recycled water for later extraction and use in
accordance with this Policy and state and federal water quality law is to the
benefit of the people of the state of California. Nonetheless, the State Water
Board finds that groundwater recharge projects using recycled water have the
potential to lower water quality within a basin. The proponent of a groundwater
recharge project must demonstrate compliance with Resolution No. 68-16. Until
such time as a salt/nutrient management plan is in effect, such compliance may be
demonstrated as follows:

1) A project that utilizes less than 10 percent of the available assimilative
capacity in a basin/sub-basin (or multiple projects utilizing less than
20 percent of the available assimilative capacity in a basin/sub-basin) need
only conduct an antidegradation analysis verifying the use of the
assimilative capacity. For those basins/sub-basins where the Regional
Water Boards have not determined the baseline assimilative capacity, the
baseline assimilative capacity shall be calculated by the initial project
proponent, with review and approval by the Regional Water Board, until
such time as the salt/nutrient plan is approved by the Regional Water
Board and is in effect. For compliance with this subparagraph, the
available assimilative capacity shall be calculated by comparing the
mineral water quality objective with the average concentration of the
basin/sub-basin, either over the most recent five years of data available or
using a data set approved by the Regional Water Board Executive Officer.
In determining whether the available assimilative capacity will be
exceeded by the project or projects, the Regional Water Board shall
calculate the impacts of the project or projects over at least a ten year time
frame.

11



)

In the event a project or multiple projects utilize more than the fraction of
the assimilative capacity designated in subparagraph (1), then a Regional
Water Board-deemed acceptable antidegradation analysis shall be
performed to comply with Resolution No. 68-16. The project proponent
shall provide sufficient information for the Regional Water Board to make
this determination. An example of an approved method is the method
used by the State Water Board in connection with Resolution No. 2004-
0060 and the Regional Water Board in connection with Resolution

No. R8-2004-0001. An integrated approach (using surface water,
groundwater, recycled water, stormwater, pollution prevention, water
conservation, etc.) to the implementation of Resolution No. 68-16 is
encouraged.

d. Landscape irrigation with recycled water in accordance with this Policy is to the
benefit of the people of the State of California. Nonetheless, the State Water
Board finds that the use of water for irrigation may, regardless of its source,
collectively affect groundwater quality over time. The State Water Board intends
to address these impacts in part through the development of salt/nutrient
management plans described in paragraph 6.

1)

(2)

A project that meets the criteria for a streamlined irrigation permit and is
within a basin where a salt/nutrient management plan satisfying the
provisions of paragraph 6(b) is in place may be approved without further
antidegradation analysis, provided that the project is consistent with that
plan.

A project that meets the criteria for a streamlined irrigation permit and is
within a basin where a salt/nutrient management plan satisfying the
provisions of paragraph 6(b) is being prepared may be approved by the
Regional Water Board by demonstrating through a salt/nutrient mass
balance or similar analysis that the project uses less than 10 percent of the
available assimilative capacity as estimated by the project proponent in a
basin/sub-basin (or multiple projects using less than 20 percent of the
available assimilative capacity as estimated by the project proponent in a
groundwater basin).

10. Emerging Constituents/Chemicals of Emerging Concern

a. General Provisions

1)

()

Regulatory requirements for recycled water shall be based on the best
available peer-reviewed science. In addition, all uses of recycled water
must meet conditions set by CDPH.

Knowledge of risks will change over time and recycled water projects

must meet legally applicable criteria. However, when standards change,
projects should be allowed time to comply through a compliance schedule.

12
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(4)

The state of knowledge regarding CECs is incomplete. There needs to be
additional research and development of analytical methods and surrogates
to determine potential environmental and public health impacts. Agencies
should minimize the likelihood of CECs impacting human health and the
environment by means of source control and/or pollution prevention
programs.

Regulating most CECs will require significant work to develop test
methods and more specific determinations as to how and at what level
CECs impact public health or our environment.

Research Program. The State Water Board, in consultation with CDPH and
within 90 days of the adoption of this Policy, shall convene a “blue-ribbon”
advisory panel to guide future actions relating to constituents of emerging
concern.

1)

(2)

(3)

(4)

The panel shall be actively managed by the State Water Board and shall be
composed of at least the following: one human health toxicologist, one
environmental toxicologist, one epidemiologist, one biochemist, one civil
engineer familiar with the design and construction of recycled water
treatment facilities, and one chemist familiar with the design and operation
of advanced laboratory methods for the detection of emerging
constituents. Each of these panelists shall have extensive experience as a
principal investigator in their respective areas of expertise.

The panel shall review the scientific literature and, within one year from
its appointment, shall submit a report to the State Water Board and CDPH
describing the current state of scientific knowledge regarding the risks of
emerging constituents to public health and the environment. Within six
months of receipt of the panel’s report the State Water Board, in
coordination with CDPH, shall hold a public hearing to consider
recommendations from staff and shall endorse the recommendations, as
appropriate, after making any necessary modifications. The panel or a
similarly constituted panel shall update this report every five years.

Each report shall recommend actions that the State of California should
take to improve our understanding of emerging constituents and, as may
be appropriate, to protect public health and the environment.

The panel report shall answer the following questions: What are the
appropriate constituents to be monitored in recycled water, including
analytical methods and method detection limits? What is the known
toxicological information for the above constituents? Would the above
lists change based on level of treatment and use? If so, how? What are
possible indicators that represent a suite of CECs? What levels of CECs
should trigger enhanced monitoring of CECs in recycled water,
groundwater and/or surface waters?

13



C. Permit Provisions. Permits for recycled water projects shall be consistent both
with any CDPH recommendations to protect public health and with any actions by
the State Water Board taken pursuant to paragraph 10(b)(2).

11. Incentives for the Use of Recycled Water
a. Funding

The State Water Board will request CDWR to provide funding ($20M) for the
development of salt and nutrient management plans during the next three years
(i.e., before FY 2010/2011). The State Water Board will also request CDWR to
provide priority funding for projects that have major recycling components;
particularly those that decrease demand on potable water supplies. The State
Water Board will also request priority funding for stormwater recharge projects
that augment local water supplies. The State Water Board shall promote the use
of the State Revolving Fund (SRF) for water purveyor, stormwater agencies, and
water recyclers to use for water reuse and stormwater use and recharge projects.

b. Stormwater

The State Water Board strongly encourages all water purveyors to provide
financial incentives for water recycling and stormwater recharge and reuse
projects. The State Water Board also encourages the Regional Water Boards to
require less stringent monitoring and regulatory requirements for stormwater
treatment and use projects than for projects involving untreated stormwater
discharges.

C. TMDLs

Water recycling reduces mass loadings from municipal wastewater sources to
impaired waters. As such, waste load allocations shall be assigned as appropriate
by the Regional Water Boards in a manner that provides an incentive for greater
water recycling.

14
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CC+C construction cost plus contingency

CCTV closed circuit television

CIMIS California Irrigation Management Information System

CIMP Capital Implementation Master Plan

CIP Capital Improvement Program

Cl chloride

CMF Continuous Microfiltration

CMLC cement mortar lined and coated

CNF Chevron Nitrification Facility

CRWRF Carson Regional Water Recycling Treatment Facility

CSUDH California State University Dominguez Hills

CT value the product of total chlorine residual and modal contact time
measured at the same point

DCS distributed control system

DIP ductile iron pipe

EC electrical conductivity

ELWRF Edward C. Little Water Reclamation Facility

EMWRF ExxonMobil Water Recycling Facility

ENR Engineering and News Record

EPS extended period simulation

ET evapotranspiration

FM force main

fps feet per second

frp fiber reinforced plastic

ft feet

ft/kft foot per 1,000 feet

FY fiscal year

GIS Geographic Information Systems
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LIST OF ABBREVIATIONS (continued)

Page No.

Abbreviation

Description

gpd/ac gallons per day per acre

gpm gallons per minute

HCOs; bicarbonate

HDPE high-density polyethylene

HP horsepower

HPBF high pressure boiler feed

HSEFM Hyperion Secondary Effluent Force Main

HSEPS Hyperion Secondary Effluent Pump Station
HWWTP Hyperion Wastewater Treatment Plant

IIMM International Infrastructure Management Manual, Edition 2006
IN industrial

IR irrigation

JWPCP Joint Water Pollution Control Plant

Kg density factor

Kme microclimate factor

Ks species factor

LACDPW Los Angeles County Department of Public Works
LACSD Los Angeles County Sanitation District

LADWP Los Angeles Department of Water and Power

LF leaching fraction

LPBF low pressure boiler feed

MCL maximum contaminant level

MDD Maximum Day Demand

MF Microfiltration

MFP Mobile Facility Plant

Mg magnesium

MG million gallons

mg/L milligrams per liter.

mgd million gallons per day

MinDD minimum day demands

MMD maximum month demand

MPN most probable number

MU mixed use

MWD Metropolitan Water District of Southern California
N total nitrogen

Na sodium

NH; ammonia

NO; nitrate

NPDES National Pollutant Discharge Elimination System
2 June 2009
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LIST OF ABBREVIATIONS (continued)

Page No.
Abbreviation Description
O&M Operations and Maintenance
oD outer diameter
PS pump station
psi pounds per square inch
PVC polyvinyl chloride
RO reverse 0smosis
RPM revolutions per minute
SAR sodium absorption ratio
SCADA supervisory control and data acquisition
SDR Standard Dimension Ratio
SE secondary effluent
sf square feet
TDS total dissolved solids
TOC total organic carbon
uv ultraviolet
WBMWD West Basin Municipal Water District
WDF water demand factor
West Basin West Basin Municipal Water District
WSPG Water Surface Pressure Gradient (software package)
June 2009 3
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Table 3.4 Potential Customers
Capital Implementation Master Plan
West Basin Municipal Water District

Estimated
Anticipated Future Seasonal
Usage Type  Likelihood of  Year of Demand® Peaking

Customer Name Database ID® Code® Service Service (afy) Factor
Arthur Lee Johnson Memorial Park P106 IR 20% 2018 33 2.5
Thornburg Park P107 IR 20% 2018 4 2.5
Gardena High School P108 IR 20% 2018 27 2.5
Serra High School P109 IR 20% 2018 18 2.5
Vermont Medians P114 IR 20% 2018 24 2.5
LAUSD - Peary Jr High P44 IR 20% 2018 20 2.5
Calas Park P89 IR 20% 2018 20 2.5
Caltrans 1-405/190th St. P93 IR 20% 2018 14 15
General Scott Park P94 IR 20% 2020 14 2.5
Dominguez Hills Golf Course P75 IR 10% 2012 25 2.5
Stephen M White Middle School P80 IR 10% 2013 29 2.5
Caltrans 1-405/Figueroa St. P81 IR 10% 2013 28 15
Caltrans |-405/Edgar St. P84 IR 10% 2013 23 15
LACMTA P34 IN 10% 2017 30 1.3
Prime Wheel P35 IN 10% 2018 27 1.3
Carson High School P98 IR 10% 2018 41 2.5
One Hundred Fifty Third Street E P110 IR 10% 2020 3 2.5
Crescendo Charter School P111 IR 10% 2020 1 2.5
Roosevelt Cemetery P112 IR 10% 2020 93 2.5
C Star Nursery P113 IR 10% 2020 14 2.5
Rosecrans Recreation Center P115 IR 10% 2020 24 2.5
Moneta Nursery P116 IR 10% 2020 8 2.5




Chapter 9

CAPITAL IMPROVEMENT PROGRAM

This chapter presents the recommended capital improvement program (CIP) for the
West Basin Municipal Water District’s (West Basin) distribution systems. The CIP
summarizes the recommended improvements, cost estimates, and the allocation of
project cost for the recommended improvements to the distribution systems, and
establishes phasing of projects through the planning horizon. The purpose of this CIP is
to provide West Basin with a guideline for the planning and budgeting of future
improvements to its distribution systems and facilities. The CIP is based on the
evaluation of the West Basin’s distribution systems, and on the recommended projects
described in previous chapters.

This chapter is divided into three subsections. First, the recommended projects are
summarized for each of the ten distribution systems and the five treatment plants (four
existing and one proposed). Secondly, the phasing of recommendation is presented by
planning period from fiscal year (FY) 2008/2009 through FY 2029/2030 (FY29/30). This
chapter is concluded with a summary of the entire CIP by presenting summaries of the
estimated project improvement cost by planning year and facility type. It should be noted
that all cost presented in this chapter are based on 2009 dollars, with the exception of
the escalated CIP at the end of this chapter.

The reasons for replacements, upgrades, and/or new facilities and other details for each
of the projects recommended in this CIP can be found in Chapters 7 and 8.

Where applicable, it is assumed that West Basin projects will be designed for
certification in accordance with the Leadership in Energy and Environmental Design
(LEED) Green Building Rating System. However, specific decisions on incorporation of
green building technology will need to be made and refined at the preliminary design
level.

9.1 PROJECT SUMMARY BY SYSTEM/FACILITY

This section summarizes the recommended projects discussed in Chapter 7 (Existing
System Analysis) and Chapter 8 (Future System Analysis) for each of the ten distribution
systems and the five treatment plants. The ten distribution systems, in the order
presented, are:

. Hyperion Secondary Effluent Pumping Station (HSEPS) System
. Title 22 Distribution System

. West Coast Barrier System

. Chevron High Pressure Boiler Feed (CHPBF) System

. Chevron Low Pressure Boiler Feed (CLPBF) System

June 2009 9-1
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. Chevron Nitrified Water System

. ELWRF Brine Line

. bp Reverse Osmosis System (bp-RO)
. bp Nitrified Water System (bp-N)

. CRWREF Brine Line

The five treatment plants, including four existing and one proposed plant, are:
. Edward L. Little Water Reclamation Facility (ELWRF)

. Carson Regional Water Reclamation Facility (CRWRF)

. ExxonMobil Water Reclamation Facility (EMWRF)

. Chevron Nitrified Facility (CNF)

. New Treatment Plant (NTP)

As discussed in Chapter 8, this NTP would treat secondary effluent from the Los
Angeles County Sanitation District’'s Joint Water Pollution Control Plant (JWPCP).

In addition, there are three types of recurring projects that are related to ongoing
improvements at the treatment plants, such as membrane replacements, electrical
upgrades, mechanical equipment, etc. These three types of recurring projects are:

. Replacement and rehabilitation projects identified in the Condition Assessment TM
(Carollo 2009)

. Membrane replacements, assumed to take place every five years, as detailed in
Section 8.4.2.

. Recapitalization projects identified by United Water (United Water 2009).

In this section, these recurring projects have been organized by treatment plant
(Sections 9.1.13 through 9.1.17) and are phased as “mult”, meaning multiple planning
phases. In Section 9.2, the costs of these projects are organized by planning phase. The
cost breakdown by treatment plant and planning phases can be found in the master CIP
list presented at the end of this chapter (Table 9.37).

9.1.1 Hyperion Secondary Effluent Pumping System

Table 9.1 presents the list of recommended improvements to the HSEPS facility and
distribution system.

As presented in Table 9.1, the total anticipated cost for improvements at the HSEPS is

approximately $83.3 million (M). The most costly improvements are additional pumping
capacity to support future demands and the pipeline to parallel the Hyperion Secondary
Effluent Force Main (HSEFM) for Scenario 7 demands.

9-2 June 2009
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Table 9.1 Project Summary for HSEPS
Capital Implementation Master Plan
West Basin Municipal Water District

Capital
ID Phase Project Description Cost®
HPS-01 FY10/11 Add 23 mgd of additional pumping capacity, to $14,700,000
bring firm capacity to 74 mgd of firm capacity.
(Phase | of II; total project assumes 7 pumps,
7,000 hp total)
HPS-03 FY10/11 Secondary Power Connection for Backup Power $2,520,000
HPS-04 FY10/11 PS Building $560,000
HPS-05 FY11/12 Add 23 mgd of additional pumping capacity, to $14,700,000

bring firm capacity to 97 mgd of firm capacity.
(Phase Il of Il; total project assumes 7 pumps,
7,000 hp total)
HPS-06 Mult Rehabilitation and Replacement from Condition $725,000
Assessment (recurring)
HPS-07 FY20-25 Add 38 mgd of additional firm pumping capacity, $27,300,000
to bring total firm capacity to 135 mgd. (For
LADWP Westside, Kenneth Hahn, LADWP
Harbor Expansion) (Assumes 3 pumps, 3,000 hp
increase)
HPS-08 FY20-25 Parallel HSEFM w/ 36" $22,815,000

Total $83,320,000

Note:
(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

The additional pumping capacity is split into two initial phases to supply Scenario 5B

demands through 2020 and a single post-2020 phase, to accommodate supplies to meet

the additional demands for customers of Scenario 7B. Further details on HSEPS
capacity requirements can be found in Chapter 4 and Chapter 8.

Consistent with the HSEPS Expansion Study (CDM 2004), a secondary power
connection is recommended due to limited space and nearby connection availability.

The rehabilitation and replacement project is an aggregation of expected remaining life
of existing equipment at the HSEPS as determined by the condition assessment. More
information about the condition assessment can be found in the Condition Assessment
Technical Memorandum (Carollo 2009), which can be found in Appendix F.

9.1.2 Title 22 Distribution System

Table 9.2 presents the list of recommended improvements to the Title 22 distribution
system.

June 2009
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Table 9.2 Project Summary for Title 22 Distribution System
Capital Implementation Master Plan
West Basin Municipal Water District

Capital
ID Phase Project Description Cost®
T22-01 FY12/13 Caltrans Inglewood Lateral $260,000
T22-02 FY11/12 El Segundo Lateral (Boeing, Kilroy Airport) $1,500,000
T22-02A  FY09/10 Mariposa Lateral (Mattel, Hilton, Marriot) $750,000
T22-04 FY10/11 Virco-Torrance Lateral $340,000
T22-06  FY09/10 Carson Mall Lateral® $2,500,000
T22-07 FY11/12 Redondo Beach Lateral (Pete's Nursery) $660,000
T22-08 FY11/12 Mills Park Lateral $245,000
T22-09  FY09/10 Anza Lateral Phase I1¥ $3,500,000
T22-10 FY09/10 Anza PS (4-500 gpm pumps)® $2,000,000
T22-11 FY12/13 Chlorination Stations (Phase I) $1,960,000
T22-12 FY13/14 Main Street Carson Lateral $17,075,000
T22-13  FY10/11 Dominguez Street Lateral® $4,500,000
T22-14 FY14/15 Caltrans Gardena Lateral $985,000
T22-15  FY15-20 Palos Verdes - Lateral 6B $27,290,000
T22-16 FY15-20 Palos Verdes PS (4-1,250 gpm pumps) $4,900,000
T22-17 FY15-20 Increase Title 22 product water storage by 5.0 MG  $10,500,000
T22-18A FY15-20 Gardena Lateral - Normandie Ave $3,635,000
T22-18B FY15-20 Gardena Lateral - Normandie and Vermont $6,170,000
T22-18C FY15-20 Gardena Lateral - Van Ness $4,480,000
T22-19  FY09/10 Dyehouse Lateral® $3,000,000
T22-20  FY09/10 Dyehouse PS (3-250 gpm pumps)® $1,500,000
T22-21 FY15-20 Chlorination Stations (Phase II) $1,960,000
T22-22 FY15-20 Hawthorne Lateral (Solec) $1,595,000
T22-23 FY15-20 Title-22 PS Discharge Pipeline Modification $465,000
T22-24 FY20-25 Anza Lateral Break Tank $4,200,000
T22-25 FY25-30 LA Westside Lateral $40,005,000
T22-26 FY25-30 Inglewood/LA Westside PS (assumes $28,025,000
4-8,500 gpm pumps)
Total $174,000,000

Notes:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

(2) Cost estimates provided by West Basin staff from preliminary design estimates.

Improvements related to treatment of Title 22 product water are included in the
summaries of recommendations for ELWRF and NTP. Figure 9.1 shows each of the
recommended distribution system improvements, with IDs corresponding to the IDs
shown in Table 9.2. As presented in Table 9.2, the recommended improvements for the
Title 22 distribution system are approximately $174.0M.
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For all pipeline alignments, it is recommended that West Basin evaluate alternative
alignments during preliminary design. As indicated in Table 9.2, cost estimates for
several projects were provided by West Basin based on preliminary design and funding
of specific laterals and were not estimated as a part of this study.

Special construction markups were applied to several of the Title 22 distribution system
pipelines, as detailed in Table 9.4. The special construction markups were applied
utilizing GIS layers for railroad, freeway, and arterial streets to determine which pipeline
segments were anticipated to carry a larger cost of construction than anticipated by the
developed unit costs. For railroad and freeway crossings, the markups account for
assumed jack and bore construction techniques, while for arterial streets, higher
markups account for increased cost of temporary traffic control. Where pipeline
segments were not easily delineated into segments applicable for application of special
construction markups, 500 feet was assumed for the construction markup (i.e., if the
pipeline segment is 5,000 feet long, but crosses a freeway, the construction markup is
applied to 500 feet of the segment length rather than the entire pipeline length).

It should be noted that the locations of the ten proposed disinfection stations shown on
Figure 9.1 need to be verified and further evaluated based on water quality data
obtained from field measurements. For budgetary purposes the ten recommended
stations were divided into two groups, Phase | (T22-11) and Phase Il (T22-21). The
prioritization of these stations would need to be evaluated by comparing field
measurements of existing and historical chlorine residual levels. It is also recommended
that a study be conducted to evaluate if the installation of pig-launching and retrieval
ports at strategic locations in the distribution system could replace and/or increase the
effectiveness of these proposed disinfection stations. This study is included in the list of
recommended studies found in Table 9.35.

For each of the laterals recommended for the Title 22 distribution system, demands
served by the lateral are presented in Table 9.3. The projected average annual demands
reflect Scenarios 7A and 7B.

A detailed breakdown of pipeline sizes for each lateral is presented in Table 9.4. The
lengths in Table 9.4 are grouped into individual projects listed in Table 9.2 and

Table 9.37. Special construction considerations indicate portions of the project to which
are apply additional markups to account for advanced construction techniques or
additional traffic control.
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Table 9.3 Demands Associated with Title 22 Laterals
Capital Implementation Master Plan
West Basin Municipal Water District

Average Annual

ID Project Description Demand (afy)
T22-01 Caltrans Inglewood Lateral 10.0
T22-02 El Segundo Lateral (Boeing, Kilroy Airport) 200.0
T22-02A Mariposa Lateral (Mattel, Hilton, Marriot) 15.0
T22-04 Virco-Torrance Lateral 10.0
T22-06 Carson Mall Lateral 110.0
T22-07 Redondo Beach Lateral (Pete's Nursery) 25.0
T22-08 Mills Park Lateral 10.0
T22-09 Anza Lateral Phase Il 80.0
T22-10 Anza PS (4-500 gpm pumps)

T22-12 Main Street Carson Lateral 275.0
T22-13 Dominguez Street Lateral 260.0
T22-14 Caltrans Gardena Lateral 25.0
T22-15 Palos Verdes - Lateral 6B 670.0
T22-16 Palos Verdes PS (4-1,250 gpm pumps)
T22-18A Gardena Lateral - Normandie Ave 165.0
T22-18B Gardena Lateral - Normandie and Vermont 70.0
T22-18C Gardena Lateral - Van Ness 55.0
T22-19 Dyehouse Lateral 220.0
T22-20 Dyehouse PS (3-250 gpm pumps)
T22-22 Hawthorne Lateral (Solec) 175.0
T22-25 LA Westside Lateral 5,500.0
Table 9.4 Details of Title 22 Laterals
Capital Implementation Master Plan
West Basin Municipal Water District
Special Length @
ID Project Description Diameter Const @ (ft)
T22-14 Caltrans Gardena Lateral 8 - 215
6 3,025
T22-01 Caltrans Inglewood Lateral 4 ART 771
T22-06 Carson Mall Lateral 6 - 1,259
6 ART 1,623
6 FWY 1,344
16 - 1,555
16 FWY 2,597
8 - 1,508
9-12 June 2009
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Table 9.4

Details of Title 22 Laterals
Capital Implementation Master Plan
West Basin Municipal Water District

Special Length @
ID Project Description Diameter Const @ (ft)

T22-19 Dyehouse Lateral 8 - 11,638

T22-02 El Segundo Lateral (Boeing, Kilroy Airport) 6 - 546

T22-02A Mariposa Lateral (Mattel, Hilton, Marriot) 6 - 1,400

T22-02 El Segundo Lateral (Boeing, Kilroy Airport) 6 - 5,802

T22-22 Hawthorne Lateral (Solec) 6 - 5,055

T22-15 Palos Verdes - Lateral 6B 24 - 13,048

20 - 1,417

16 - 14,232

12 - 13,642

T22-07 Redondo Beach Lateral (Pete's Nursery) 6 - 2,092

T22-04 Virco-Torrance Lateral 6 - 1,072

T22-08 Mills Park Lateral 6 - 864

T22-12 Main Street Carson Lateral 16 ART 8,452

8 - 13,538

8 ART 3,500

6 - 9,156

6 ART 2,195

T22-13 Dominguez Street Lateral 6 - 5,073

8 - 5,887

8 RR 3,322

T22-18B Gardena Lateral - Normandie and Vermont 6 - 11,908

6 ART 2,243

4 - 5,072

T22-18A Gardena Lateral - Normandie Ave 8 - 8,235

8 ART 915

T22-18C Gardena Lateral - Van Ness 6 - 12,784

4 - 1,742

T22-25 LA Westside Lateral 24 - 25,802

36 - 12,721

36 FWY 1,000

36 RR 500

T22-09 Anza Lateral Phase Il 8 - 8,002

6 - 7,167

4 - 698

Total 234,618
Notes:

1. Special Construction Markup Abbreviations: ART — Arterial Street requiring extensive temporary traffic
control or alternate construction hours (125% of unit cost for distance of crossing or distance along
street); RR — Railroad Crossing requiring jack and bore or alternate trenchless construction techniques
(200% of unit cost for distance of crossing).FWY — Freeway Crossing requiring jack and bore or

alternate trenchless construction techniques (200% of unit cost for distance of crossing).

2. Totals may not line up with Table 9.37 due to rounding.
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As shown in Table 9.4, the total length of new Title 22 laterals is estimated at
235,000 lineal feet or 44 miles.

9.1.3 West Coast Barrier System

Table 9.5 presents the list of recommended improvements to the West Coast Barrier
distribution system and treatment processes.

Table 9.5 Project Summary for West Coast Barrier System
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost

BW-01 FY10/11 ELWRF Phase V Expansion - Increase treatment $31,800,000
capacity of Barrier treatment by 5.0 mgd, from 12.5
mgd to 17.5 mgd.
BW-02 FY10/11 Add VFDs to product water pumps $700,000"
BW-04 FY10/11 Modify site piping at ELWRF, replacing 20-inch $175,000"
discharge piping and meter with 27-inch discharge
piping and meter.

Total $32,675,000

Note:
(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As presented in Table 9.5, the total anticipated cost for the recommended improvements
for the West Coast Barrier System are approximately $32.7 M. The most costly project of
the projects proposed for the West Coast Barrier Water System is the Phase V
Treatment Expansion Project (BW-01).

For BW-01, the cost estimate shown is from the ELWRF Phase V Expansion Feasibility
Study (HDR 2008) and was not estimated as a part of this study. Costs for expansion of
the Barrier product water pump station are assumed to be included in the capital cost
shown. This project is anticipated to be completed as a part of the ELWRF Phase V
Expansion.

9.1.4 Chevron High Pressure Boiler Feed System

Table 9.6 presents the list of recommended improvements to the Chevron HPBF
distribution system and treatment processes.
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Table 9.6 Project Summary for CHPBF System
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost

CH-01 FY10/11 ELWRF Phase V Expansion - Increase treatment $2,650,000
capacity of Industrial RO Ultra treatment for HPBF
by 0.5 mgd, from 2.6 mgd to 3.1 mgd (to meet
MMD of 2,153 gpm).

CH-02 FY10/11 Replace existing pumps with 2-2,400 gpm pumps $700,000"
(to meet MDD of 2,395 gpm).
Total $3,350,000
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As presented in Table 9.6, the total anticipated cost for improvements for the CHPBF is
approximately $3.4M. The most costly component is the additional treatment capacity.
Phasing of these improvements is coordinated with the ELWRF Phase V Expansion.

The cost estimate for CH-01 was provided by West Basin staff and is based on cost
estimates prepared during ELWRF Phase V Expansion Feasibility Study phase.

9.1.5 Chevron Low Pressure Boiler Feed System

Table 9.7 presents the list of recommended improvements to the Chevron LPBF
distribution system and treatment processes, excluding improvements to the system for
the addition of the El Segundo Power Plant, which are addressed in Section 9.1.6.

Table 9.7 Project Summary for CLPBF System
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost

CL-01 FY10/11 ELWRF Phase V Expansion - Increase treatment $1,050,000
capacity of Industrial RO treatment for LPBF by
0.4 mgd, from 1.7 mgd to 2.1 mgd (to meet MMD
of 1,218 gpm).

CL-02 FY10/11 Replace existing pumps with 3-1,250 gpm pumps  $1,050,000%
(to meet MDD of 2,039 gpm).

Total $2,100,000

Note:
(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.
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As presented in Table 9.7, the total anticipated cost for improvements at the CLPBF is
approximately $2.1 M. The most costly component is the additional treatment capacity.
Phasing of these improvements is coordinated with the ELWRF Phase V Expansion.

The cost estimate for CL-01 was provided by West Basin staff and is based on cost
estimates prepared during ELWRF Phase V Expansion Feasibility Study phase.

Figure 9.2 shows locations of each of the recommended improvements from Table 9.7.

9.1.6 EIl Segundo Power Plant Boiler Feed System

Table 9.8 presents the list of recommended improvements to the El Segundo Power
Plant Boiler Feed System distribution system. Pump station costs are included with
upgrades to the Chevron Low Pressure Boiler Feed System, found in Table 9.7.

Table 9.8 Project Summary for ESPP System
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost @
ESPP-01 FY15-20 Add to treatment capacity of Industrial RO $1,900,000
treatment for ESPP of 0.5 mgd (to meet MMD of
325 gpm).

ESPP-02 FY15-20 EI Segundo Power Plant Pipeline from Chevron to $3,895,000
El Segundo Power Plant

ESPP-03 FY15-20 PRV at Chevron $80,000
Total $5,875,000
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As presented in Table 9.8, the total anticipated cost for improvements to serve El
Segundo Power Plant is approximately $5.9 M. The most costly component is the
pipeline from the CLPBF system to the El Segundo Power Plant.

For ESPP-01, the cost estimate shown is from the ELWRF Phase V Expansion Study
and was not estimated as a part of this study. Figure 9.2 shows locations of each of the
recommended improvements from Table 9.8.
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9.1.7 Chevron Nitrified Water System

Table 9.9 presents the list of recommended improvements to the Chevron Nitrified Water
distribution system. Recommended improvements for treatment, backup power, and
replacement equipment for the Chevron Nitrification Facility are included in Table 9.18.

Table 9.9 Project Summary for Chevron Nitrified Water System
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost @
CN-01 FY10/11 Replace existing pumps with 4-1,800 gpm pumps $1,575,000
(to meet peak demand of 5,164 gpm).
Total $1,575,000
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As presented in Table 9.9, the total anticipated cost for improvements at the CNS is
approximately $1.6M. The only recommendation for this distribution system is upgrade
of the pump station. Phasing of this improvement is coordinated with the ELWRF Phase
V Expansion. It should be noted that the improvements associated with the Chevron
Nitrification Facility are listed in Section 9.1.16.

9.1.8 ELWRF Brine Line

Table 9.10 presents the list of recommended improvements to the ELWRF Brine Line
system. Recommended improvements for treatment, backup power, and replacement
equipment for this system are included in the ELWRF improvement list in Table 9.15.

Table 9.10  Project Summary for ELWRF Brine Line
Capital Implementation Master Plan
West Basin Municipal Water District

Capital

ID Phase Project Description Cost®
EBRN-01 FY10/11 Install pinch valves/reducers $630,000
EBRN-02 FY11/12 Install access ports for cleaning $1,885,000
Total $2,515,000

Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.
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As presented in Table 9.10, the total anticipated cost for improvements in the ELWRF
Brine Line system is approximately $2.5 M.

9.1.9 bp Reverse Osmosis System

Table 9.11 presents the list of recommended improvements to the bp RO system.

Table 9.11  Project Summary for bp Reverse Osmosis System
Capital Implementation Master Plan
West Basin Municipal Water District

Capital
ID Phase Project Description Cost®

Treat SE from JWPCP w/ MF/RO to serve growth  $73,080,000
BPRO-01 FY11/12 in bp RO System

New Pipeline from NTP to bp for conveyance of $8,705,000
BPRO-02 FY11/12 Industrial RO Water.

New pump station at NTP to serve bp Industrial $4,200,000

RO (assumes 4-2,100 gpm pumps, in PS w/
BPRO-03 FY11/12 BPN-04)

Total $85,985,000

Note:
(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As presented in Table 9.11, the total anticipated cost for improvements in the bp RO
system is approximately $86.0 M. The most costly component is the treatment
associated with supplying Industrial RO water at the JWPCP. It is important to note that
under supply alternative Option 1, discussed in Section 8.4, this cost would be partially
encountered through expansion of the conventional Title 22 treatment processes at
ELWRF, but the MF/RO treatment at JWPCP incorporates both SE treatment and
Industrial RO treatment into one process. Phasing of these improvements are
coordinated with the CRWRF Phase Il Expansion.

9.1.10 bp Nitrified Water System

Table 9.12 presents the list of recommended improvements to the bp Nitrified water
system.

As presented in Table 9.12, the total anticipated cost for improvements in the bp Nitrified
system is approximately $48.0 M. The most costly component is the treatment
associated with supplying MF water at the JWPCP to the Nitrification process. It is
important to note that under supply alternative Option 1, discussed in Section 8.4, this
cost would be partially encountered through expansion of the conventional Title 22
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treatment processes at ELWRF. Phasing of these improvements are coordinated with
the CRWRF Phase Il Expansion.

Table 9.12  Project Summary for bp Nitrified Water System
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost @

BPN-01 FY11/12 Treat SE from JWPCP w/ MF to serve growth in $16,800,000
bp Nitrified System

BPN-02 FY11/12 Nitrified Treatment - treat MF treated SE (BPN- $12,205,000
01) from JWPCP to serve growth in bp Nitrified

System

BPN-03 FY11/12 New 20" pipeline from NTP to bp for $9,535,000
conveyance of Nitrified Water.

BPN-03A FY11/12 Parallel 14" pipeline from CRWRF to bp for $4,245,000
conveyance of Nitrified Water.

BPN-04 FY11/12 New pump station at NTP to serve bp Nitrified $3,150,000
(assumes 4-1,500 gpm pumps, in PS w/ BPRO-
03)

BPN-05 FY11/12 Add a 1.0 MG storage reservoir to NTP to $2,100,000

maintain current number of hours of backup for
bp Nitrified system.

Total $48,035,000

Note:
(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

The 14-inch diameter parallel pipeline from CRWRF to Gate 7 at the bp Carson Refinery
would provide redundancy to the current 12-inch diameter pipeline used for conveyance
of Nitrified Water. The configuration of the projects listed in Table 9.12 will need to be
established during preliminary design.

9.1.11 CRWREF Brine Line

Table 9.13 presents the list of recommended improvements to the CRWRF Brine Line
system. Recommended improvements for treatment, backup power, and replacement
equipment for this system are included in the CRWRF improvement list in Table 9.16.

As presented in Table 9.13, the total anticipated cost for improvements in the CRWRF
Brine Line system is approximately $1.3M. Phasing of these improvements is
coordinated with the CRWRF Phase Il Expansion.
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Table 9.13  Project Summary for CRWRF Brine Line
Capital Implementation Master Plan
West Basin Municipal Water District

Capital
ID Phase Project Description Cost®
. $1,260,000
CBRN-01 FY11/12 Install access ports for cleaning
Total $1,260,000

Note:
(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As discussed in Chapter 8, sufficient pressure is available at the CRWRF RO process
train to convey the additional flow anticipated for this system. Costs for reconfiguring the
RO process train to provide additional head for this system are assumed minimal and
thus not included in the CIP.

9.1.12 System-Wide Improvements

Table 9.14 presents a list of recommended improvements which apply to more than one
West Basin facility.

Table 9.14  Project Summary for System-Wide Improvements
Capital Implementation Master Plan
West Basin Municipal Water District
ID Phase Project Description Capital Cost
SW-01 Mult United Water Recapitalization Improvements $4,230,000
(recurring)
SW-02 FY09/10 UW Recap - Major Painting Projects $150,000
SW-03 FY09/10 UW Recap - Purchase trailer for spill response $5,000
SW-04 FY09/10 UW Recap - Asset Management Software, $300,000
Implementation and Training
SW-05 FY09/10 UW Recap - Replace all Biofor valves at CNF $200,000
and EMWRF
SW-06 Mult United Water Recapitalization Improvements $4,230,000
(recurring)
Total $9,115,000

As shown in Table 9.14, the costs for improvements associated with more than one
facility total $9.1M. The system-wide improvements consist solely of recapitalization
improvements, identified by United Water (UW), West Basin’s system operator. These
are improvements requested by United Water and are listed individually for FY0910. For
conservative planning purposes, it is assumed a similar cost will occur approximately
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every five years through the planning horizon, in FY1415, FY15-20, FY20-25, and
FY25-30. The total capital cost of the recurrence of these items is summarized in SW-01
and SW-06 (listed as two separate projects to separate the costs for FY1415 through
FY1920 and FY2021 through FY2930). United Water projects are listed similarly for all
treatment facilities. For a summary of these project costs by treatment facility and other
recurring costs, see Section 9.3.4.

9.1.13 ELWRF

The recommended projects for ELWRF are listed in Table 9.15.

As presented in Table 9.15, the total anticipated cost for improvements for ELWRF is
anticipated to be approximately $276.2 M. Phasing of improvements related to Phase V
are coordinated with the ELWRF Phase V Expansion, and are included in the relevant
subsystems (i.e., Sections 9.1.3, 9.1.4, 9.1.5, and 9.1.6). A summary of items included in
the Phase V expansion are included in Section 9.3.3).

Table 9.15 does not include treatment expansions at ELWRF associated with
subsystems, as detailed in Sections 9.1.3, 9.1.4, 9.1.5, and 9.1.6. The total cost of all
projects physically located at ELWRF, including projects listed in detailed in

Sections 9.1.3, 9.1.4, 9.1.5, and 9.1.6, is estimated to be $316.2 M (excluding the
Title 22 pump station and storage).

Table 9.15  Project Summary for ELWRF
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost @

UW Recap - T-22 backwash pump total $100,000
rebuilds (increase capacity of T22 backwash
ELWRF-01 FY09/10 blower)

ELWRF Phase V Expansion - Add $1,960,000
ELWRF-03 FY10/11 redundant gravity thickener.
ELWRF Phase V Expansion - Resolve $170,000

underperformance of baskwash equalization
ELWRF-04 FY10/11 basin.

ELWRF Phase V Expansion - Redundant $140,000
ELWRF-05 FY10/11 Sludge Conditioning Tank
Increase Capacity of Title 22 Air Vacuum $100,000

Release Valve for Product Water Storage

ELWRF-06 FY10/11 Tanks
Add Title 22 High Rate Clarifier and Title 22 $12,600,000
Filters (to bring clarifier from 30.0 mgd to
50.0 mgd and filter capacity from 40.0 mgd

ELWRF-07 FY12/13 to 50.0 mgd)
Add 17.3 mgd of Title 22 Treatment, to $48,440,000
increase Title 22 treatment capacity from

ELWRF-09 FY15-20 50.0 mgdto 67.3 mgd
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Table 9.15

Project Summary for ELWRF
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost @

Increase capacity of Title 22 Pump Station at $14,340,000

ELWRF by 3,200 hp (from 4,800 hp to 8,000
ELWRF-10 FY15-20 hp) to serve Future Title 22 Customers

Microfiltration - Replace existing Phase I $16,800,000
ELWRF-11 FY15-20 and lll MF System w/ Pressurized System
ELWRF-12 FY15-20 Backup Power $11,200,000

Dewatered Sludge Handling Transfer $2,800,000
ELWRF-13 FY15-20 System
ELWRF-15 FY15-20 Potable Water Connection to ELWRF $280,000

Rehabilitation and Replacement from $21,860,000
ELWRF-16 Mult Condition Assessment (recurring)
ELWRF-17 Mult Membrane Replacement (recurring) $11,053,800

United Water Recapitalization Improvements $5,070,000
ELWRF-18 Mult (recurring)

UW Recap - Pave area between T 22 filters $8,800
ELWRF-19 FY09/10 and the holding basins

UW Recap - Shelter/Overhead cover when $100,000

CO2 tank is removed. To provide covered

storage area for chemical totes. Include
ELWRF-20 FY09/10 access for forklifts around dike area.

UW Recap - Phase Il Memcor and SCADA $5,000
ELWRF-21 FY09/10 and PC

UW Recap - No. 3 Sulfuric acid day tank $30,000
ELWRF-22 FY09/10 replace

UW Recap - Replace grating replacement in $40,000

chemical area with chemical resistant
ELWRF-23 FY09/10 grating

UW Recap - Trench Drains at Decant Sump $30,000
ELWRF-24 FY09/10 area

UW Recap - Power receptacles for $20,000
ELWRF-25 FY09/10 emergency generator hook up for Title 22

UW Recap - Replace DCS back up power $45,000
ELWRF-26 FY(09/10 (48vac) generator

UW Recap - Flow control valve and actuator $100,000
ELWRF-27 FY09/10 for barrier product pump

UW Recap - Replace or expand plant $75,000
ELWRF-28 FY09/10 instrument air compressor system

UW Recap - Replace phase Il RO $375,000
ELWRF-29 FY09/10 Membranes

UW Recap - Data Parser to allow for direct $25,000
ELWRF-30 FY09/10 entry of data from instrumentation into LIMS.

UW Recap - Replace or repair lab wall to $25,000
ELWRF-31 FY09/10 prevent water intrusion and mold

Land Acquisition of 4.0 ac near ELWRF for $9,600,000
ELWRF-32 FY20-25 Expansion of Title 22 Beyond 70.0 mgd
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Table 9.15  Project Summary for ELWRF
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost @

Increase capacity of Title 22 Pump Station at $16,800,000
ELWRF by 4,000 hp (from 8,000 hp to
12,000 hp) to serve LADWP Harbor
ELWRF-33 FY25-30 Expansion, Westside, and Kenneth Hahn
Add 8.9 mgd of Additional Title 22 Treatment $24,945,000
to Serve LADWP Harbor Expansion,
increasing Title 22 Treatment Capacity from
ELWRF-34 FY25-30 67.3 mgdto 76.2 mgd
Add 15.3 mgd of Additional Title 22 $42,970,000
Treatment to Serve LADWP Westside and
Kenneth Hahn Park, increasing Title 22
Treatment Capacity from 76.2 mgd to 91.5
ELWRF-35 FY25-30 mgd

Rehabilitation and Replacement from $17,965,000
ELWRF-36 Mult Condition Assessment (recurring)
ELWRF-37 Mult Membrane Replacement (recurring) $11,055,000
United Water Recapitalization Improvements $5,070,000
ELWRF-38 Mult (recurring)
Total $276,197,600

Note:
(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

Recapitalization improvements requested by United Water are listed individually for
FY09/10 (ELWRF-19 through ELWRF-31). For conservative planning purposes, it is
assumed a similar cost will occur approximately every five years through the planning
horizon, in FY14/15, FY15-20, FY20-25, and FY25-30. The total capital cost of the
recurrence of these items is summarized in ELWRF-18 and ELWRF-38 (listed as two
separate projects to separate the costs for FY14/15 through FY19/20 and FY20/21
through FY29/30). For detailed information on the development of recurring costs, see
Section 9.3.4.

9.1.14 CRWRF

The recommended projects for CRWRF are listed in Table 9.16. As seen in Table 9.16,
the total anticipated cost for improvements for CRWRF is anticipated to be
approximately $126.1 M. The most costly recommendation for this distribution system is
the Nitrified treatment for future Nitrified water demands served by CRWRF.

Table 9.15 does not include treatment expansions at the NTP, which are detailed in
Sections 9.1.9 and 9.1.10. If the JWPCP secondary source is not utilized for service to
bp and Dominguez Gap Barrier, most of the NTP projects would need to be redefined
and included at CRWRF.
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Figure 9.3 shows the proposed alignment of the pipeline required to convey recycled
water to the boundary between the cities of Carson and Los Angeles to deliver the
LADWP Harbor demand. This figure also shows the alignment of the pipeline to serve
the bp Nitrification demands (listed in Table 9.12, with the bp Nitrified water distribution
system) associated with the NTP. It should be noted that the actual locations of the NTP
and the pipeline would need to be determined during preliminary design of these
projects.

Table 9.16  Project Summary for CRWRF
Capital Implementation Master Plan
West Basin Municipal Water District

ID Year / Phase Project Description Capital Cost @
CRWRF-01 FY11/12 Pipeline for LADWP Harbor demands at $29,100,000
Carson City bndy
CRWRF-02 Fy11/12 Nitrified Treatment of Title 22 Water $43,141,278

(Nitrified Water for LADWP Harbor
Demand and Rhodia)
CRWRF-03 Fy11/12 Add new 11.6 mgd pump station at $5,250,000
CRWREF to serve LADWP Harbor
Demand Phase Il (5 pumps)

CRWRF-04 FY11/12 Surge Protection — Modify MF Units with $6,300,000
Break Tank and Pumps

CRWRF-05 FYy11/12 Raw Water Storage (1 hour) $5,250,000

CRWRF-06 FY11/12 Repair Nitrified Product Water Storage $560,000
Tank

CRWRF-07 FY15-20 Backup Power $2,520,000

CRWRF-08 Mult Rehabilitation and Replacement from $6,375,000
Condition Assessment (recurring)

CRWRF-09 Mult Membrane Replacement (recurring) $2,799,000
CRWRF-10 Mult United Water Recapitalization $1,690,000
Improvements (recurring)

CRWRF-11 FY09/10 UW Recap - Construct paved access way $10,000

from road to rear side of RO CIP tank.
CRWRF-12A FY20-25 Nitrified Treatment of Title 22 Water $10,480,000

(Nitrified Water for LADWP Harbor
Demand Phase II)
CRWRF-12B FY20-25 Add new 7.1 mgd pump station at $4,200,000
CRWREF to serve LADWP Harbor
Demand Phase Il (5 pumps)

CRWRF-13 Mult Rehabilitation and Replacement from $3,895,000
Condition Assessment (recurring)
CRWRF-14 Mult Membrane Replacement (recurring) $2,800,000
CRWRF-15 Mult United Water Recapitalization $1,690,000
Improvements (recurring)
Total $126,060,278
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost breakdown
and Table 9.37 for construction costs.
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Recapitalization improvements requested by United Water are listed individually for
FY09/10 (CRWRF-11). For conservative planning purposes, it is assumed a similar cost
will occur approximately every five years through the planning horizon, in FY14/15,
FY15-20, FY20-25, and FY25-30. The total capital cost of the recurrence of these items
is summarized in CRWRF-10 and CRWRF-15 (listed as two separate projects to
separate the costs for FY14/15 through FY19/20 and FY20/21 through FY29/30). For
detailed information on the development of recurring costs, see Section 9.3.4.

9.1.15 EMWRF

Table 9.17 presents the list of recommended improvements to EMWRF.

Table 9.17  Project Summary for EMWRF
Capital Implementation Master Plan
West Basin Municipal Water District
ID Phase Project Description Capital Cost

EMWRF-01 FY11/12 Repair or Replace Bulk Chemical Storage $700,000
Tank and Associated Equipment

EMWRF-02 FY11/12 Inspect Nitrified Product Water Storage Tank $85,000
Internal Condition

EMWRF-03 Mult Rehabilitation and Replacement from $6,980,000
Condition Assessment (recurring)

EMWRF-04 FY15-20 Add 0.6 mgd of Industrial RO Treatment of $1,890,000
Title 22 Water (half of 1,000 afy total w/
RO).(6)

EMWRF-05 FY15-20 Add 0.5 mgd of Nitrified Treatment of Title 22 $735,000
Water (half of 1,000 afy total w/ Nitrified).(6)

EMWRF-06 FY15-20 Surge Protection - Modify MF Units with Break $3,500,000
Tank and Pumps

EMWRF-07 FY15-20 Backup Power for Product Water Pumps $700,000

EMWRF-08 Mult Membrane Replacement (recurring) $1,650,000

EMWRF-09 Mult United Water Recapitalization Improvements $850,000
(recurring)

EMWRF-10 FY09/10 UW Recap - Pavement of area between gated $20,000
entrance and plant.

EMWRF-11 FY09/10 UW Recap - Add an additional air compressor $30,000
for the MF system

EMWRF-12 FY09/10 UW Recap - RO Train 4 membrane change $160,000
out

EMWREF-13 Mult Rehabilitation and Replacement from $3,265,000
Condition Assessment (recurring)

EMWRF-14 Mult Membrane Replacement (recurring) $1,650,000

EMWRF-15 Mult United Water Recapitalization Improvements $850,000
(recurring)

Total $23,065,000
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.
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As presented in Table 9.17, the total anticipated cost for improvements for EMWRF is
anticipated to be approximately $23.1 M. Projects EMWRF-04 and EMWRF-05 are
included to accommodate potential expansion of the capacity of EMWRF. It should be
noted that, as the projects due to growth or expansion anticipated at EMWRF are not
associated with demands listed in the customer database, no analysis or hydraulic
evaluation associated with the effects of these demands was conducted (these demands
are not mentioned in Chapters 3, 4, or 8). All remaining projects are either replacement
or rehabilitation of existing equipment, as planned by the condition assessment,
reliability projects, or surge reduction projects to reduce surges to the Title 22 distribution
system (i.e., EMWRF-06).

Recapitalization improvements requested by United Water are listed individually for
FY09/10 (EMWRF-10 through EMWRF-12). For conservative planning purposes, it is
assumed a similar cost will occur approximately every five years through the planning
horizon, in FY14/15, FY15-20, FY20-25, and FY25-30. The total capital cost of the
recurrence of these items is summarized in EMWRF-09 and EMWRF-15 (listed as two
separate projects to separate the costs for FY14/15 through FY19/20 and FY20/21
through FY29/30). For detailed information on the development of recurring costs, see
Section 9.3.4.

9.1.16 CNF

Table 9.18 presents the list of recommended improvements to CNF.

As presented in Table 9.17, the total anticipated cost for improvements for CNF is
anticipated to be approximately $11.5 M. The vast majority of this cost is in replacement
of existing equipment, as planned by the condition assessment. However, the costs for
expansion of Nitrified treatment capacity are also significant. These improvements are
described as the ELWRF Phase Va Expansion.

It should be noted that costs associated with the Chevron Nitrified Water system
(consisting solely of expansion of the Nitrified water product water pump station) are
included in Section 9.1.7, even though they are geographically located at the CNF.
Since the Chevron Nitrified Water system costs total $1.7 M, the total cost of all
improvements anticipated at the CNF is estimated to be $13.1 M.
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Table 9.18  Project Summary for CNF
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost @
CNF-01 FY15-20 ELWRF Phase Va Expansion - Increase treatment $3,090,000
capacity of Nitrified by 2.1, from 4.9 mgd to 7.0
mgd. (Two Biofor Units)

CNF-02 FY15-20 ELWRF Phase Va Expansion - Backup Power to $700,000
Product Water Pumps

CNF-03 FY10/11 ELWRF Phase Va Expansion - Replace Turbine $700,000

CNF-04 FY15-20 ELWRF Phase Va Expansion - Potable Water $350,000
Backup Supply

CNF-05 FY11/12 ELWRF Phase Va Expansion - Inspect Nitrified $85,000
Product Water Storage Tank Internal Condition

CNF-06 Mult Rehabilitation and Replacement from Condition $4,520,000
Assessment (recurring)

CNF-07 Mult United Water Recapitalization Improvements $850,000
(recurring)

CNF-08 Mult Rehabilitation and Replacement from Condition $350,000
Assessment (recurring)

CNF-09 Mult United Water Recapitalization Improvements $850,000
(recurring)

Total $11,495,000
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

No recapitalization improvements requested by United Water are included for CNF. For
conservative planning purposes, it is assumed United Water costs will be required in
future years, similar to West Basin’s other treatment facilities approximately every five
years through the planning horizon, in FY14/15, FY15-20, FY20-25, and FY25-30. The
total capital cost of the recurrence of these items is summarized in CNF-07 and CNF-09
(listed as two separate projects to separate the costs for FY14/15 through FY19/20 and
FY20/21 through FY29/30). For detailed information on the development of recurring
costs, see Section 9.3.4.

9.1.17 New Treatment Plant System

A new treatment plant (NTP) is needed to cost-effectively meet expanded advanced
treatment demands in the south-east portion of West Basin’s service area. As discussed
in Chapter 8, it was determined that it would be most beneficial to add additional
treatment on the south-east side to the West Basin recycled water system by treating
secondary effluent from the Los Angeles County Sanitation District's JWPCP. This would
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provide cost savings and increase the overall system reliability. Sizing of the NTP is
discussed in Section 8.4.1. The major recommended components for this treatment
plant and associated distribution system are listed in Table 9.19. Treatment, pump

station, and pipeline improvements associated with specific distribution systems are
included separately with those distribution systems (i.e., Sections 9.1.9 and 9.1.10).

Table 9.19  Project Summary for the New Treatment Plant
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost @
NTP-01 FY11/12 Land Acquisition of 4.5 ac near JWPCP for NTP $4,800,000
NTP-02 Mult Membrane Replacement (recurring) $8,525,000

NTP-03 FY20-25 Barrier Water Treatment - treat SE from JWPCP $34,125,000
to serve Dominguez Gap (Phase | and I1)

NTP-04 FY20-25 Add new 3.1 mgd pump station at NTP to serve $2,100,000
Dominguez Gap (Phase | + 11)
NTP-05 FY20-25 New Pipeline from NTP to Dominguez Gap $9,640,000

Barrier Blending Station for conveyance of
Barrier Water.

NTP-06 Mult Membrane Replacement (recurring) $17,050,000
Total $76,240,000
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As presented in Table 9.19, the total anticipated cost for improvements for the NTP is
approximately $76.2 M. The most costly recommendation listed in Table 9.19 is the
treatment costs associated with the Dominguez Gap Barrier. However, treatment
capacities for the bp Nitrified water system and bp RO system are listed separately in
Sections 9.1.9 and 9.1.10 although they would be geographically located at the NTP.

The total cost of all improvements located at the NTP is estimated to be $187.8 M. It is
important to note that under supply alternative Option 1, as discussed in Section 8.4, this
cost would be partially encountered through expansion of the conventional Title 22
treatment processes at ELWRF. Phasing of these improvements is coordinated with the
CRWRF Phase Il Expansion.
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Based on the modeling conducted with OPTIMO™, the major treatment process
components that would need to be included in this NTP are:

. Microfiltration (MF)

. Reverse Osmosis (RO)

. MF Backwash Disposal

. RO Brine Disposal

. Disinfection

This NTP could be located at or in the vicinity of IWPCP, CRWRF, or along the
transmission main alignment between the two plants. The preliminary locations of the
facilities are shown on Figure 9.4. It should be noted that the actual locations of the NTP
and the associated pipelines would need to be determined during preliminary design of
these projects.

9.1.18 CIP Summary by System

The total estimated capital cost for the proposed projects of each of the systems
described in Sections 9.1.1through 9.1.16 are summarized in Table 9.20.

Table 9.20  Project Summary by System
Capital Implementation Master Plan
West Basin Municipal Water District
Facility No. of Capital Percentage of
ID System/Treatment Plant Name Projects Cost® Total
HPS Hyperion Secondary Effluent Pumping 7 $83,320,000 8.6%
System
T22 Title 22 Distribution System 27 $174,000,000 18.1%
BW West Coast Barrier Water System 3 $32,675,000 3.4%
CH Chevron High Pressure Boiler Feed 2 $3,350,000 0.3%
System
CL Chevron Low Pressure Boiler Feed 2 $2,100,000 0.2%
System
ESPP  El Segundo Power Plant System 3 $5,875,000 0.6%
CN Chevron Nitrified Water System 1 $1,575,000 0.2%
EBRN ELWREF Brine Line 2 $2,515,000 0.3%
BPRO bp RO System 3 $85,985,000 8.9%
BPN bp Nitrified Water System 6 $48,035,000 5.0%
CBRN  CRWREF Brine Line 1 $1,260,000 0.1%
SW System Wide Improvements 6 $9,115,000 0.9%
ELWRF Edward C. Little Water Recycling 35 $276,197,600 28.7%
Facility
CRWRF Carson Regional Water Recycling 16 $126,060,278 13.1%
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Table 9.20  Project Summary by System
Capital Implementation Master Plan
West Basin Municipal Water District

Facility No. of Capital Percentage of
ID System/Treatment Plant Name Projects Cost® Total
Facility

EMWRF ExxonMobil Water Recycling Facility 15 $23,065,000 2.4%
CNF Chevron Nitrification Facility 9 $11,495,000 1.2%
NTP New Treatment Plant 6 $76,240,000 7.9%
Total 144 $962,862,878 100.0%

Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost breakdown and

Table 9.37 for construction costs.

As presented in Table 9.20, the total capital cost for all facilities is estimated at
approximately $963.0 M. Figure 9.5 shows the distribution of these capital costs by
system.

Figure 9.5
Distribution of Capital Costs by System

ELWREF,
$276.2M, 28.3%

Title 22, $174.0M,
17.8%

ELWRF Brine,
$2.5M, 0.3%

$1.3M, 0.1% CRWRF,
bp RO, $86.0M. //A\ $126.1M, 12.9%
8.8%
bp N, $48.0M NTP, $76.2M,
4.9% 7.8%
EMWRF, $23.1M,
HSEPS, $83.3M, 2.4%
8.5% SW, $9.1M, 0.9%
Chevron LPBF,
WCB, $32.7M, Chevron Nitrified 0
1 Nitrifi $2.1M, 0.2%
3.3% Water Distribution
CNF, $11.5M, System, $1.6M, Chevron HPBF~. ESPP, $20.0M,
1.2% 0.2% $3.4M, 0.3% 2.0%

As shown in Figure 9.5, more than half of the total CIP costs are contributed by four of
the fifteen systems, the Title 22 system, ELWRF, CRWRF, and the NTP.
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9.2 PHASING OF RECOMMENDATIONS

This CIP is divided into six 1-year planning periods from Fiscal Year (FY) 2009/2010
through FY 2014/2015, and three 5-year planning periods from FY2015/2016 through FY
2025/2030. The phasing for a large number of projects is related to the phasing of the
CRWREF Phase Il Expansion project, for which the Carson Regional WRF Expansion
Feasibility Study should be completed in April 2009. Project phasing is also based on the
anticipated year that customers could be connected as determined in discussions with
West Basin staff and as listed in Chapter 3.

This section presents a summary of the CIP projects by planning phase.

9.2.1 CIP Projects for FY09/10

Table 9.21 presents the CIP projects phased in FY2009/2010 (FY09/10).

Table 9.21  CIP Projects for FY09/10
Capital Implementation Master Plan
West Basin Municipal Water District

ID System Project Description Capital Cost @
T22-02A T22 Mariposa Lateral (Mattel, Hilton, $750,000
Marriot)

T22-06 T22 Carson Mall Lateral $2,500,000
T22-09 T22 Anza Lateral Phase Il $3,500,000
T22-10 T22 Anza PS (4-500 gpm pumps) $2,000,000
T22-19 T22 Dyehouse Lateral $3,000,000
T22-20 T22 Dyehouse PS (3-250 gpm pumps) $1,500,000
Subtotal — Title 22 Distribution System $13,250,000
ELWRF-01 ELWRF UW Recap - T-22 backwash pump $100,000

total rebuilds (increase capacity of T22
backwash blower)

ELWRF-19 ELWRF UW Recap - Pave area between T 22 $8,800
filters and the holding basins
ELWRF-20 ELWRF UW Recap - Shelter/Overhead cover $100,000

when CO2 tank is removed. To provide
covered storage area for chemical
totes. Include access for forklifts
around dike area.

ELWRF-21 ELWRF UW Recap - Phase Il Memcor and $5,000
SCADA and PC
ELWRF-22 ELWRF UW Recap - No. 3 Sulfuric acid day $30,000

tank replace

ELWRF-23 ELWRF UW Recap - Replace grating $40,000
replacement in chemical area with
chemical resistant grating

ELWRF-24 ELWRF UW Recap - Trench Drains at Decant $30,000
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Table 9.21

CIP Projects for FY09/10
Capital Implementation Master Plan
West Basin Municipal Water District

ID System Project Description Capital Cost @
Sump area
ELWRF-25 ELWRF UW Recap - Power receptacles for $20,000
emergency generator hook up for Title
22
ELWRF-26 ELWRF UW Recap - Replace DCS back up $45,000
power (48vac) generator
ELWRF-27 ELWRF UW Recap - Flow control valve and $100,000
actuator for barrier product pump
ELWRF-28 ELWRF UW Recap - Replace or expand plant $75,000
instrument air compressor system
ELWRF-29 ELWRF UW Recap - Replace phase Il RO $375,000
Membranes
ELWRF-30 ELWRF UW Recap - Data Parser to allow for $25,000
direct entry of data from
instrumentation into LIMS.
ELWRF-31 ELWRF  UW Recap - Replace or repair lab wall $25,000
to prevent water intrusion and mold
CRWRF-11 CRWRF  UW Recap - Construct paved access $10,000
way from road to rear side of RO CIP
tank.
EMWRF-10 EMWRF  UW Recap - Pavement of area $20,000
between gated entrance and plant.
EMWRF-11 EMWRF UW Recap - Add an additional air $30,000
compressor for the MF system
EMWRF-12 EMWRF  UW Recap - RO Train 4 membrane $160,000
change out
SW-02 SW UW Recap - Major Painting Projects $150,000
SW-03 SW UW Recap - Purchase trailer for spill $5,000
response
SW-04 SW UW Recap - Asset Management $300,000
Software, Implementation and Training
SW-05 SW UW Recap - Replace all Biofor valves $200,000
at CNF and EMWRF
Subtotal — United Water Recapitalization Improvements $1,853,800
Total $15,103,800
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As shown in Table 9.21, projects currently anticipated in FY09/10 include only
rehabilitation and recapitalization projects. These projects total $15.1M. The projects
listed for FY09/10 are either Title 22 distribution system improvements or United Water

recapitalization improvements.
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9.2.2 CIP Projects for FY10/11
Table 9.22 presents the CIP projects phased in FY2010/2011 (FY10/11).

Table 9.22  CIP Projects for FY10/11
Capital Implementation Master Plan
West Basin Municipal Water District

ID System Project Description Capital Cost @

CL-01 CL ELWRF Phase V Expansion - Increase $1,050,000
treatment capacity of Industrial RO
treatment for LPBF by 0.4 mgd, from 1.7
mgd to 2.1 mgd (to meet MMD of 1,218

gpm).

CL-02 CL Replace existing pumps with 3-1,250 gpm $1,050,000
pumps (to meet MDD of 2,039 gpm).

CH-01 CH ELWRF Phase V Expansion - Increase $2,650,000

treatment capacity of Industrial RO Ultra
treatment for HPBF by 0.5 mgd, from 2.6
mgd to 3.1 mgd (to meet MMD of 2,153

gpm).

CH-02 CH Replace existing pumps with 2-2,400 gpm $700,000
pumps (to meet MDD of 2,395 gpm).

CN-01 CN ELWRF Phase Va Expansion - Replace $1,575,000

existing pumps with 4-1,800 gpm pumps
(to meet peak demand of 5,164 gpm).

CNF-03 CNF ELWRF Phase Va Expansion - Replace $700,000
Turbine
BW-01 BW ELWRF Phase V Expansion - Increase $31,800,000

treatment capacity of Barrier treatment by
5.0 mgd, from 12.5 mgd to 17.5 mgd.
BW-02 BW Add VFDs to product water pumps $700,000
BW-04 BW Modify site piping at ELWRF, replacing 20- $175,000
inch discharge piping and meter with 27-
inch discharge piping and meter.
HPS-01 HPS Add 23 mgd of additional pumping $14,700,000
capacity, to bring firm capacity to 74 mgd
of firm capacity. (Phase | of II; total project
assumes 7 pumps, 7,000 hp total)

HPS-03 HPS Secondary Power Connection for Backup $2,520,000
Power
HPS-04 HPS PS Building $560,000
EBRN-01 EBRN Install pinch valves/reducers $630,000
T22-04 T22 Virco-Torrance Lateral $340,000
T22-13 T22 Dominguez Street Lateral $4,500,000
ELWRF-03 ELWRF ELWRF Phase V Expansion - Add $1,960,000
redundant gravity thickener.
ELWRF-04 ELWRF ELWRF Phase V Expansion - Resolve $170,000

underperformance of backwash
equalization basin.
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Table 9.22  CIP Projects for FY10/11
Capital Implementation Master Plan
West Basin Municipal Water District

ID System Project Description Capital Cost @
ELWRF-05 ELWRF ELWRF Phase V Expansion - Redundant $140,000
Sludge Conditioning Tank
ELWRF-06 ELWRF Increase Capacity of Title 22 Air Vacuum $100,000
Release Valve for Product Water Storage
Tanks
Mult Mult Rehabilitation and Replacement from $1,340,000
Condition Assessment (recurring)
Mult Mult Membrane Replacement (recurring) $1,550,280
Total $68,910,280
Notes:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

(2) Recurrence for United Water improvements is assumed to be every five years.

As presented in Table 9.22, the total anticipated cost for the project recommended for
phase FY10/11 are approximately $68.9 M. The most costly projects proposed for this
phase are associated with the ELWRF Phase V Expansion.

9.2.3 CIP Projects for FY11/12
Table 9.23 presents the CIP projects phased in FY2011/2012 (FY11/12).

As presented in Table 9.23, the total anticipated cost for the project recommended for
phase FY11/12 are approximately $251.9 M. The most costly projects proposed for this
phase are associated with the bp / CRWRF expansion.

9.2.4 CIP Projects for FY12/13

Table 9.24 presents the rehabilitation and recapitalization projects anticipated in
FY2012/2013 (FY12/13).
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Table 9.23  CIP Projects for FY11/12
Capital Implementation Master Plan
West Basin Municipal Water District
ID System Project Description Capital Cost @
CNF-05 CNF ELWRF Phase Va Expansion - Inspect $85,000
Nitrified Product Water Storage Tank
Internal Condition
HPS-05 HPS Add 23 mgd of additional pumping $14,700,000
capacity, to bring firm capacity to 97 mgd
of firm capacity. (Phase Il of II; total
project assumes 7 pumps, 7,000 hp
total)
BPN-01 BPN Treat SE from JWPCP w/ MF to serve $16,800,000
growth in bp Nitrified System
BPN-02 BPN Nitrified Treatment - treat MF treated SE $12,205,000
(BPN-01) from JWPCP to serve growth
in bp Nitrified System
BPN-03 BPN New 20" pipeline from NTP to bp for $9,535,000
conveyance of Nitrified Water.
BPN-03A BPN Parallel 14" pipeline from CRWRF to bp $4,245,000
for conveyance of Nitrified Water.
BPN-04 BPN New pump station at NTP to serve bp $3,150,000
Nitrified (assumes 4-1,500 gpm pumps,
in PS w/ BPRO-03)
BPN-05 BPN Add a 1.0 MG storage reservoir to NTP $2,100,000
to maintain current number of hours of
backup for bp Nitrified system.
BPRO-01 BPRO Treat SE from JWPCP w/ MF/RO to $73,080,000
serve growth in bp RO System
BPRO-02 BPRO New Pipeline from NTP to bp for $8,705,000
conveyance of Industrial RO Water.
BPRO-03 BPRO New pump station at NTP to serve bp $4,200,000
Industrial RO (assumes 4-2,100 gpm
pumps, in PS w/ BPN-04)
CBRN-01 CBRN Install access ports for cleaning $1,260,000
EBRN-02 EBRN Install access ports for cleaning $1,885,000
T22-02 T22 El Segundo Lateral (Boeing, Kilroy $1,500,000
Airport)
T22-07 T22 Redondo Beach Lateral (Pete's Nursery) $660,000
T22-08 T22 Mills Park Lateral $245,000
CRWRF-01 CRWRF  Pipeline for LADWP Harbor demands at $29,100,000
Carson City bndy
CRWRF-02 CRWRF Nitrified Treatment of Title 22 Water $43,141,278
(Nitrified Water for LADWP Harbor
Demand and Rhodia)
CRWRF-03 CRWRF  Add new 11.6 mgd pump station at $5,250,000
CRWRF to serve LADWP Harbor
Demand Phase Il (5 pumps)
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Table 9.23  CIP Projects for FY11/12
Capital Implementation Master Plan
West Basin Municipal Water District

ID System Project Description Capital Cost @
CRWRF-04 CRWRF Surge Protection - Modify MF Units with $6,300,000
Break Tank and Pumps
CRWRF-05 CRWRF  Raw Water Storage (1 hour) $5,250,000
CRWRF-06 CRWRF  Repair Nitrified Product Water Storage $560,000
Tank
NTP-01 NTP Land Acquisition of 4.5 ac near JWPCP $4,800,000
for NTP
EMWRF-01 EMWRF  Repair or Replace Bulk Chemical $700,000
Storage Tank and Associated Equipment
EMWRF-02 EMWRF  Inspect Nitrified Product Water Storage $85,000
Tank Internal Condition
Mult Mult Rehabilitation and Replacement from $775,000
Condition Assessment (recurring)
Mult Mult Membrane Replacement (recurring) $1,550,280
Total $251,866,558

Note:
(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

Table 9.24  CIP Projects for FY12/13
Capital Implementation Master Plan
West Basin Municipal Water District

ID System Project Description Capital Cost @
T22-01 T22 Caltrans Inglewood Lateral $260,000
T22-11 T22 Chlorination Stations (Phase I) $1,960,000

ELWRF-07 ELWRF Add Title 22 High Rate Clarifier and Title $12,600,000

22 Filters (to bring clarifier from 30.0 mgd
to 50.0 mgd and filter capacity from 40.0
mgd to 50.0 mgd)

Mult Mult Rehabilitation and Replacement from $345,000
Condition Assessment (recurring)
Mult Mult Membrane Replacement (recurring) $1,550,280
Total $16,715,280
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As shown in Table 9.24, the total anticipated cost for the projects recommended for
phase FY12/13 is approximately $16.7 M. Recommendations in this planning year
consist primarily of improvements to the Title 22 distribution system and treatment
processes. Project ELWRF-07, the Title 22 High Rate Clarifier is triggered by growth in
Title 22 demand, with the total Title 22 demand exceeding 30.0 mgd in this planning
year.
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9.2.5 CIP Projects for FY13/14

Table 9.25 presents the rehabilitation and recapitalization projects anticipated in
FY2013/2014 (FY13/14).

Table 9.25  CIP Projects for FY13/14
Capital Implementation Master Plan
West Basin Municipal Water District

ID System Project Description Capital Cost @
T22-12 T22 Main Street Carson Lateral $17,075,000
Mult Mult Rehabilitation and Replacement $6,895,000

from Condition Assessment
(recurring)

Mult Mult Membrane Replacement (recurring) $1,550,280
Total $25,520,280
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As shown in Table 9.25, the total anticipated cost for the projects recommended for
phase FY13/14 is approximately $25.5M. Recommendations for this planning period
consist of the Main Street Carson Lateral, and equipment rehabilitation and replacement
estimates and ongoing membrane replacement.

9.2.6 CIP Projects for FY14/15

Table 9.25 presents the rehabilitation and recapitalization projects anticipated in
FY2014/2015 (FY14/15).

Table 9.26  CIP Projects for FY14/15
Capital Implementation Master Plan
West Basin Municipal Water District

ID System Project Description Capital Cost @
T22-14 T22 Caltrans Gardena Lateral $985,000
Mult Mult United Water Recapitalization $6,345,000
Improvements (recurring)
Mult Mult Rehabilitation and Replacement $1,110,000

from Condition Assessment
(recurring)

Mult Mult Membrane Replacement (recurring) $1,550,280
Total $9,990,280
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.
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As shown in Table 9.25, the total anticipated cost for the projects recommended for
phase FY14/15 is approximately $10.0 M. Recommendations for this planning period
consist of a Title 22 lateral, triggered by individual customers estimated date of
connection (as detailed in the customer database), and equipment rehabilitation and
replacement estimates. United Water recapitalization recurrences also occur in this year,
as they are assumed to recur every five years.

9.2.7 CIP Projects for FY15/20

Table 9.27 presents the CIP projects phased in FY2015/2020 (FY15/20).

Table 9.27  CIP Projects for FY15/20
Capital Implementation Master Plan
West Basin Municipal Water District
ID System Project Description Capital Cost @
ESPP-01 ESPP Add to treatment capacity of Industrial $1,900,000
RO treatment for ESPP of 0.5 mgd (to
meet MMD of 325 gpm).
ESPP-02 ESPP El Segundo Power Plant Pipeline from $3,895,000
Chevron to El Segundo Power Plant
ESPP-03 ESPP PRV at Chevron $80,000
CNF-01 CNF ELWRF Phase Va Expansion - $3,090,000
Increase treatment capacity of
Nitrified by 2.1, from 4.9 mgd to 7.0
mgd. (Two Biofor Units)
CNF-02 CNF ELWRF Phase Va Expansion - $700,000
Backup Power to Product Water
Pumps
CNF-04 CNF ELWRF Phase Va Expansion - $350,000
Potable Water Backup Supply
T22-15 T22 Palos Verdes - Lateral 6B $27,290,000
T22-16 T22 Palos Verdes PS (4-1,250 gpm $4,900,000
pumps)
T22-17 T22 Increase Title 22 product water $10,500,000
storage by 5.0 MG
T22-18A T22 Gardena Lateral - Normandie Ave $3,635,000
T22-18B T22 Gardena Lateral - Normandie and $6,170,000
Vermont
T22-18C T22 Gardena Lateral - Van Ness $4,480,000
T22-21 T22 Chlorination Stations (Phase II) $1,960,000
T22-22 T22 Hawthorne Lateral (Solec) $1,595,000
T22-23 T22 Title-22 PS Discharge Pipeline $465,000
Modification
ELWRF-09 ELWRF Add 17.3 mgd of Title 22 Treatment, $48,440,000
to increase Title 22 treatment capacity
from 50.0 mgd to 67.3 mgd
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Table 9.27  CIP Projects for FY15/20
Capital Implementation Master Plan

West Basin Municipal Water District

ID System Project Description Capital Cost @
ELWRF-10 ELWRF Increase capacity of Title 22 Pump $14,340,000
Station at ELWRF by 3,200 hp (from
4,800 hp to 8,000 hp) to serve Future
Title 22 Customers
ELWRF-11 ELWRF Microfiltration - Replace existing $16,800,000
Phase Il and Il MF System w/
Pressurized System
ELWRF-12 ELWRF Backup Power $11,200,000
ELWRF-13 ELWRF Dewatered Sludge Handling Transfer $2,800,000
System
ELWRF-15 ELWRF Potable Water Connection to ELWRF $280,000
CRWRF-07 CRWRF Backup Power $2,520,000
EMWRF-04 EMWRF Add 0.6 mgd of Industrial RO $1,890,000
Treatment of Title 22 Water (half of
1,000 afy total w/ RO).(6)
EMWRF-05 EMWRF Add 0.5 mgd of Nitrified Treatment of $735,000
Title 22 Water (half of 1,000 afy total
w/ Nitrified).(6)
EMWRF-06 EMWRF Surge Protection - Modify MF Units $3,500,000
with Break Tank and Pumps
EMWREF-07 EMWRF Backup Power for Product Water $700,000
Pumps
Mult Mult United Water Recapitalization $6,345,000
Improvements (recurring)
Mult Mult Rehabilitation and Replacement from $29,995,000
Condition Assessment (recurring)
Mult Mult Membrane Replacement (recurring) $16,276,400
Total $226,831,400

Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As presented in Table 9.27, the total anticipated cost for the project recommended for
phase FY15/20 are approximately $226.8 M. The most costly projects proposed for this

phase are related to increasing Title 22 treatment capacity at ELWRF.

It should be noted that improvements required to serve all customers included in
Scenario 5, as discussed in Section 8.1 are incorporated by the end of this planning
phase. Remaining planning phases include improvements required to serve customers
in Scenario 6 and 7 and recurring rehabilitation or replacement projects associated with
equipment useful life.
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9.2.8 CIP Projects for FY20/25

Table 9.28 presents the CIP projects phased in FY2020/25 (FY20/25).

Table 9.28  CIP Projects for FY20/25
Capital Implementation Master Plan
West Basin Municipal Water District

ID System Project Description Capital Cost @

HPS-07 HPS Add 38 mgd of additional firm pumping $27,300,000
capacity, to bring total firm capacity to 135
mgd. (For LADWP Westside, Kenneth
Hahn, LADWP Harbor Expansion)
(Assumes 3 pumps, 3,000 hp increase)

HPS-08 HPS Parallel HSEFM w/ 36" $22,815,000
T22-24 T22 Anza Lateral Break Tank $4,200,000
ELWRF- ELWRF Land Acquisition of 4.0 ac near ELWRF for $9,600,000
32 Expansion of Title 22 Beyond 70.0 mgd
CRWRF- CRWRF Nitrified Treatment of Title 22 Water $10,480,000
11 (Nitrified Water for LADWP Harbor Demand
Phase II)
CRWRF- CRWRF Add new 7.1 mgd pump station at CRWRF $4,200,000
12 to serve LADWP Harbor Demand Phase II
(5 pumps)
NTP-03 NTP Barrier Water Treatment - treat SE from $34,125,000
JWPCP to serve Dominguez Gap (Phase |
and II)
NTP-04 NTP Add new 3.1 mgd pump station at NTP to $2,100,000
serve Dominguez Gap (Phase | + 11)
NTP-05 NTP New Pipeline from NTP to Dominguez Gap $9,640,000

Barrier Blending Station for conveyance of
Barrier Water.

Mult Mult United Water Recapitalization $6,345,000
Improvements (recurring)
Mult Mult Rehabilitation and Replacement from $16,245,000
Condition Assessment (recurring)
Mult Mult Membrane Replacement (recurring) $16,277,500
Total $163,327,500
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As presented in Table 9.28, the total anticipated cost for the project recommended for
phase FY20/25 are approximately $163.3 M. The most costly projects proposed for this
phase are treatment costs at the NTP related to service of the Dominguez Gap and
HSEPS and HSEFM expansions associated with serving future demands from Hyperion.
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9.2.9 CIP Projects for FY25/30
Table 9.29 presents the CIP projects phased in FY2025/30 (FY25/30).

Table 9.29  CIP Projects for FY25/30
Capital Implementation Master Plan
West Basin Municipal Water District

ID System Project Description Capital Cost @
T22-25 T22 LA Westside Lateral $40,005,000
T22-26 T22 Inglewood/LA Westside PS (assumes $28,025,000

4-8,500 gpm pumps)
ELWRF-33 ELWRF Increase capacity of Title 22 Pump $16,800,000

Station at ELWRF by 4,000 hp (from
8,000 hp to 12,000 hp) to serve LADWP
Harbor Expansion, Westside, and
Kenneth Hahn
ELWRF-34 ELWRF  Add 8.9 mgd of Additional Title 22 $24,945,000
Treatment to Serve LADWP Harbor
Expansion, increasing Title 22
Treatment Capacity from 67.3 mgd to
76.2 mgd
ELWRF-35 ELWRF  Add 15.3 mgd of Additional Title 22 $42,970,000
Treatment to Serve LADWP Westside
and Kenneth Hahn Park, increasing
Title 22 Treatment Capacity from 76.2
mgd to 91.5 mgd

Mult Mult United Water Recapitalization $6,345,000
Improvements (recurring)

Mult Mult Rehabilitation and Replacement from $9,230,000
Condition Assessment (recurring)

Mult Mult Membrane Replacement (recurring) $16,277,500

Total $184,597,500

Note:
(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As presented in Table 9.29, the total anticipated cost for the project recommended for
phase FY25/30 are approximately $184.6 M. The most costly projects proposed for this
phase are related to service of the LADWP Westside Title 22 demands.

9.3 CIP SUMMARIES

This section presents the following summaries of the CIP:
. CIP by Phase

. CIP by Facility Type

. Recurring Projects by Treatment Plant Facility
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. Summary of ELWRF Phase V Projects
. Summary of Recommended Studies
. Escalated CIP Cost by Phase

In addition, a detailed list of all CIP projects is presented at the end of this chapter in
Table 9.37.

9.3.1 CIP Summary by Phase

The project phasing presented in Section 9.2 is summarized in Table 9.30.

Table 9.30  Summary of Project Phasing
Capital Implementation Master Plan
West Basin Municipal Water District

Planning Planning Percentage of Total
Phase Year Capital Cost @ Capital Cost
FY09/15 FY09/10 $15,103,800 1.6%
FY10/11 $68,910,280 7.2%
FY11/12 $251,866,558 26.2%
FY12/13 $16,715,280 1.7%
FY13/14 $25,520,280 2.7%
FY14/15 $9,990,280 1.0%
FY09/15 $388,106,478 40.3%
FY15/20 $226,831,400 23.6%
Subtotal FY09-20 $614,937,878
FY20/25 $163,327,500 17.0%
FY25/30 $184,597,500 19.2%
Total $962,862,878 100.0%
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

As presented in Table 9.30, the total estimated capital cost of all projects recommended
in Chapters 7 and 8, combined with rehabilitation and recapitalization projects, is about
$962.9M. As shown, the phase with the largest contribution to the overall CIP cost is
FY11/12 with $251.9 M. The total estimated cost through FY19/20 is $615 M.

9.3.2 CIP Summary by Facility Type

The CIP cost distribution of by project type is depicted on Figure 9.6. As shown in this
figure, the majority of costs are related to water treatment, contributing to $406M or
42 percent of the total CIP. The second largest category is pipelines with a combined
estimated capital cost of $219M or 23 percent of the total CIP.
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Figure 9.6
Distribution of Capital Costs by Facility Type

Storage, $17.9M,
1.9%

o Pump Station,
Pipeline, $156.6M, 16.3%

$219.0M, 22.7%

Treatment,

Reliability,
$15.8M, 1.6%

$147.9M, 15.4%

‘D Pump Station B Treatment O Reliability B Recapitalization B Pipeline O Storage

Recapitalization, L $405.7M, 42.1%

9.3.3 Summary of ELWRF Phase V Expansion Costs

The above projects, which are a part of the ELWRF Phase V Expansion Costs are

summarized in Table 9.31.

As shown in Table 9.31, the total cost estimated for the ELWRF Phase V expansion is

$58.8 M. The most costly portion of this expansion is the Barrier water treatment

capacity expansion for the West Coast Barrier. Note that the cost estimates presented

here are based on the ELWRF Phase V Expansion Study.
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Table 9.31

Projects Included in ELWRF Phase IV Expansion
Capital Implementation Master Plan
West Basin Municipal Water District

ID Phase Project Description Capital Cost @
BW-01 FY1011 ELWRF Phase V Expansion - Increase $31,800,000
treatment capacity of Barrier treatment by 5.0
mgd, from 12.5 mgd to 17.5 mgd.
BW-02 FY1011 Add VFDs to product water pumps $700,000
BW-04 FY1011 Modify site piping at ELWRF, replacing 20- $175,000
inch discharge piping and meter with 27-inch
discharge piping and meter.
ELWRF-04 FY1011 ELWRF Phase V Expansion - Resolve $170,000
underperformance of backwash equalization
basin.
ELWRF-05 FY1011 ELWRF Phase V Expansion - Redundant $140,000
Sludge Conditioning Tank
ELWRF-07 FY1213 Add Title 22 High Rate Clarifier and Title 22 $12,600,000
Filters (to bring clarifier from 30.0 mgd to 50.0
mgd and filter capacity from 40.0 mgd to 50.0
mgd)
ELWRF-03 FY1011 ELWREF Phase V Expansion - Add redundant $1,960,000
gravity thickener.
Subtotal - ELWRF Phase V Barrier System $47,545,000
CH-01 FY1011 ELWRF Phase V Expansion - Increase $2,650,000
treatment capacity of Industrial RO Ultra
treatment for HPBF by 0.5 mgd, from 2.6 mgd
to 3.1 mgd (to meet MMD of 2,153 gpm).
CH-02 FY1011 Replace existing pumps with 2-2,400 gpm $700,000
pumps (to meet MDD of 2,395 gpm).
CL-01 FY1011 ELWRF Phase V Expansion - Increase $1,050,000
treatment capacity of Industrial RO treatment
for LPBF by 0.4 mgd, from 1.7 mgd to 2.1
mgd (to meet MMD of 1,218 gpm).
CL-02 FY1011 Replace existing pumps with 3-1,250 gpm $1,050,000
pumps (to meet MDD of 2,039 gpm).
Subtotal - ELWRF Phase V Chevron Systems $5,450,000
ESPP-01 FY15-20 Add to treatment capacity of Industrial RO $1,900,000
treatment for ESPP of 0.5 mgd (to meet MMD
of 325 gpm).
ESPP-02 FY15-20 El Segundo Power Plant Pipeline from $3,895,000
Chevron to El Segundo Power Plant
ESPP-03 FY15-20 PRV at Chevron $80,000
Subtotal - ELWRF Phase V ESPP Systems $5,875,000
Total $58,870,000
Note:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost

breakdown and Table 9.37 for construction costs.
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9.3.4 Recurring Improvements by Treatment Facility

Table 9.32 summarizes United Water improvements for each of West Basin’s treatment
facilities for each planning period.

Table 9.32  United Water Improvement Summary
Capital Implementation Master Plan
West Basin Municipal Water District

Planning Year / Phase Total
Capital
Facility FY0910 FY1415 FY15-20 FY20-25 FY25-30 Cost®

ELWRF $978,800 $2,535,000 $2,535,000 $2,535,000 $2,535,000 $11.1 M
CRWRF $10,000 $845,000 $845,000 $845,000 $845,000 $3.4 M
EMWRF $210,000 $425,000 $425,000 $425,000 $425,000 $1.9M

CNF $0 $425,000 $425,000 $425,000 $425,000 $1.7 M
SW $655,000 $2,115,000 $2,115,000 $2,115,000 $2,115,000 $9.1 M
Total $1,853,800 $6,345,000 $6,345,000 $6,345,000 $6,345,000 $27.2 M
Note:

(1) Costs based on United Water estimates. Additional markups are applied to costs for FY1415
through FY25-30.

In addition to the United Water recommendations, the Rehabilitation and Replacement
from the Condition Assessment and Membrane Replacement projects are listed as
recurring and consist of summarized values of more detailed items for each treatment
facility.

The Rehabilitation and Replacement from Condition Assessment items are estimates of the
expected replacement costs based on the anticipated remaining life of various assets
evaluated during the Condition Assessment portion of this project. The assumptions used for
this cost estimate are described in Appendix F, the Condition Assessment TM.

The membrane replacement costs are costs to replace all of the existing membranes at
West Basin’s facilities on a continuous basis, assuming individual membrane life of

5 years. The estimated annual costs for the membrane replacement are detailed in
Table 9.33.
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Table 9.33  Membrane Replacement Costs

Capital Implementation Master Plan
West Basin Municipal Water District

Number of Membranes Replacement Annual
MF MF Cost Cost
Facility RO (Typel)  (Typell) | ($M/5yrs) ($M [ yr)
Unit Replacement Cost $500 $750 $900
ELWRF 4,536 1,350 2,496 $5.5 $1.1
CRWRF 1,584 810 0 $1.4 $0.3
EMWRF 840 540 0 $0.8 $0.2
Total for Existing 6,960 2,700 2,496 $7.8 $1.6
NTP® $8.5 $1.7
Total $16.3 $3.3
Note:

(1) Membrane replacement cost based on typical costs for type of membrane.

(2) Membrane replacement costs for future facilities were based on total flow and similar facilities

rather than number of membranes.

As discussed in Chapter 8, several alternatives were evaluated for reducing surges in
the Title 22 distribution system through modifications to the membrane systems at
EMWRF and CRWRF. Alternatives were also evaluated for replacing the Phase Il and lll
microfiltration units at ELWRF (to improve performance). A summary of the costs for
each alternative discussed in Chapter 7 and 8 is presented in Table 9.34. The costing
details for these alternatives are provided at the end of Appendix F. Within Chapter 7, it
was recommended that further study be conducted before selecting an alternative.
Within the CIP, it was assumed that the second option be implemented in each facility—
a break tank and pumps at EMWRF and CRWRF, and pressurized MF units at ELWRF.

9.3.5 Summary of Recommended Studies

Within this report, several studies were considered beyond the scope of this report but
recommended for further investigation. Table 9.35 lists each of the recommended
studies mentioned within this report. If applicable, the CIP IDs of the related projects are
indicated in brackets. Several of the studies listed in Table 9.35 could be incorporated
into larger projects, such as the ELWRF Phase V Expansion.
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Table 9.34

Alternatives for Resolving Microfiltration Surges
Capital Implementation Master Plan
West Basin Municipal Water District

Alternatives
Dedicated Flush Break Tank and Alternate MF Units
Facility System Pumps (Submerged)
EMWRF $659,000 $2,058,000 $10,129,000
CRWRF $887,000 $6,907,000 $15,409,000
Replace with Replace with
Retrofit Existing Pressurized MF Submerged MF
MF Units Units Units
ELWRF $12,254,190 $14,893,970 $19,737,510

Notes:

(1) Cost estimate details are included in Appendix F (following the Condition Assessment TM).
(2) Cost estimates shown in this table vary from the estimates used in the CIP (Table 9.37) due to
adjustments made to the contingency and markups (as discussed in Chapter 5).

Table 9.35 Recommended Studies
Capital Implementation Master Plan
West Basin Municipal Water District
Study Description Report Section

Demand Pattern
Revision for Chester
Washington Golf
Course

CMF Unit Surge
Study

Title 22 Pump
Station Control
Study

Title 22 Pipe
Cleaning Test
Program

Barrier Product
Water Pump Station
Operational
Efficiency Study

Hyperion Secondary
Effluent Pump

9-50

For Title 22 Customer Chester Washington Golf
Course, review the existing golf course irrigation
schedule with the customer to reduce their daily peak
demands to a more reasonable level in order to
extend life of lateral.

Detailed Study to determine the most feasible method
for reducing the magnitude of the observed pressure
surges. [CRWRF-02, EMWRF-01, ELWRF-03]

Detailed Study to develop an efficient pumping
system that allows operation of the pumps within the
preferred operating ranges

Study to evaluate whether pipe cleaning test program
increases chlorine residual in distribution system,
possibly including installation of pig launching and
retrieval stations. [T22-11]

Detailed analysis to evaluate the pump station to

resolve energy loss and establish a more efficient
method of operation of the Barrier Product Water

Pump Station.

Detailed analysis to optimize system controls, to
eliminate the need for manual control of VFD.

7.1.1.3

7.1.131

7.1.1.3.2

7.1.1.3.3

7.1.2.3

7.1.3.3
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Table 9.35

Recommended Studies

Capital Implementation Master Plan
West Basin Municipal Water District

Study

Description Report Section

Station Control
Automation and
Optimization

Chevron Nitrified Detailed analysis to maintain firm capacity of the 7.1.6.3
Water Product Pump pump station.
Station Firm
Capacity Study
CRWREF Brine Line Evaluate inspection of brine line and establish routine 7.1.7.3
Inspection Program  inspection program. [CBRN-01]
ELWRF Brine Line Evaluate inspection of brine line and establish routine 7.1.8.3
Inspection Program  inspection program. [EBRN-01]
ELWRF Brine Line Detailed analysis to mitigate high velocities, possibly 7.1.8.3
Velocity Reduction installing pinch valves or pipe restrictions.[EBRN-02]
Study
ELWRF Brine Line Inspection program and taps for pipeline calibration 8.2.8.3
Title 22 Pump A detailed study of the existing and future water 8.2.1.3.3
Station Pressure demand patterns, including phased development,
Increase Evaluation  should be conducted in selecting the pumps and
increase the discharge pressure to 105 psi.
Title 22 Surge Surge analysis of the Title 22 distribution system 8.2.1.34
Analysis following modifications made to EMWRF and CRWRF
to reduce surge effects.
Title 22 Pump A detailed study of the demands on the Title 22 pump 8.2.1.3.5
Station Operation station, including phased development, should be
Evaluation conducted in selecting the pumps and increase the
discharge pressure to 105 psi.
Title 22 Distribution Following incorporation of existing system water 8.2.1.3.6
System Water quality recommendations, water quality of the
Quality Analysis distribution system should be reevaluated.
\F/’Vest Coast Barrier Field testing to determine the firm capacity of the 8223
ump Station . .
: pump station. Result should be used to determine
Operational ! .
. improvements to the pump station. [BW-02]
Evaluation
Hyperion Secondary Detailed design study to review the existing pump 8.2.3.3
Effluent Pump station modification for incorporation into the future
Station Design Study facility. Increase the capacity of the pump station to
meet future supply requirements (add a 9,000 hp PS
for Scenario 5A, and a 12,000 hp PS for Scenario
7A).
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Table 9.35 Recommended Studies
Capital Implementation Master Plan
West Basin Municipal Water District
Study Description Report Section

Hyperion Secondary
Effluent Pump
Station Reliability
Study

Hyperion Secondary
Effluent Pumping
System Surge
Evaluation

Chevron Nitrified
Water System Pump
Station Design

Chevron Nitrified
Water System
Hydrogenerator
Feasibility Study

CRWRF RO
Discharge Pressure
Adjustment

CRWREF Brine Line
Permit

CRWRF Power

Detailed design study of the system to formulate the
most feasible means of meeting the demand criteria
and providing supply reliability

Update surge study for future system design
conditions.

Preliminary design to add 1,564 gpm of pump station
capacity. To make the maximum use out of the
existing facility the future facility should have three
identical duty and one standby pump, all operated by
VFDs..

Investigate feasibility of placing the hydro generator in
service.

Evaluate how to effectively increase discharge
pressure of RO Trains at CRWRF.

Apply for revised brine line permit accommodating
increased flows®

Investigate power problems at this site.

8.2.3.3

8.2.3.3

8.2.6.3

8.2.6.3

8.2.7.3

8.2.7.3

Condition
Assessment

Note:

1. This is not necessary under Scenario 5B and 7B, but will be required wherever the potential bp

demands are treated.

The studies listed in Table 9.35 are not included within the CIP, but may affect costs for
several of the projects included in the CIP.

9.3.6 Escalated CIP Cost

The CIP cost presented in the Master Plan are all based on 2009 dollars and an ENR
index for the greater Los Angeles area of 9811 published in January 2009. However, as
most projects will be implemented in the future, the actual CIP cost in dollars will be
higher based on the phasing of each project. The CIP presented in Table 9.36 shows the
escalated CIP cost for each project phase based on an annual inflation rate of 3 percent.
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Table 9.36  Escalated CIP Cost Summary by Phase
Capital Implementation Master Plan
West Basin Municipal Water District

Planning Planning Capital Cost Escalated
Phase Year In 2009 Dollars @ Capital Cost @
FY09-15 FY09/10 $15,103,800 $15,300,000
FY10/11 $68,910,280 $71,860,000
FY11/12 $251,866,558 $270,520,000
FY12/13 $16,715,280 $18,500,000
FY13/14 $25,520,280 $29,080,000
FY14/15 $9,990,280 $11,730,000
FY09-15 $388,106,478 $416,990,000
FY15-20 FY15-20 $226,831,400 $286,640,000
Subtotal FY09/10 — FY19/20 $703,630,000
FY20-25 FY20-25 $163,327,500 $239,270,000
FY25-30 FY25-30 $184,597,500 $313,500,000
Total $962,862,878 $1,256,400,000
Notes:

(1) Includes markups, contingency, and construction costs. See Table 5.5 for detailed cost
breakdown and Table 9.37 for construction costs.

(2) Escalated from January 2009 to the mid-point of each planning period using an annual
inflation rate of 3.0% (rounded to $10,000).

As presented in Table 9.36, the escalated cost of the $963M CIP (2009 Dollars) is
estimated at $1,256M. The phasing of cost by phase, with and without escalation, is also
depicted on Figure 9.7.
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Figure 9.7
Breakdown of Capital Costs by Phase including Escalation

$417 Total CIP (2009 $) = $963 M
Total CIP Escalated = $1,256 M

FY09-15 FY15-20 FY20-25 FY25-30

O Present Day Capital Cost M Escalated Capital Cost
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Tabe 9.37 West Basin Municipal Water District
Capital Implementation Master Plan for Recycled Water Systems
Detailed CIP List w/ Project Breakdown

WB Project rProiect ID |System Project Type  Project Description Year Size Unit Capacity ~ Unit  [Unit Cost Unit Construction Cost (w/o Spcl  Special Spcl Cnst  Construction Cost Project Contingency Capital Cost Other Cost to Other Party Cost to West Basin TFY0910 FY10-15 [FY15-20 FY20-25 [FY25-30
D Name Cond) Construction Location Payer
(for TTC)
1 BW-01 [BW Treatment ELWRF Phase V Expansion - Increase treatment FY1011 5.0 mgd $ - lumpsum(3) $ - 1.00 - $ 14,672,833 - 217% $ 31,800,000 WRD § 31,800,000 $ - |- $ 31,800,000 | - $ - %
capacity of Barrier treatment by 5.0 mgd, from
12.5 mad to 17.5 mad.
1 BW-02 (BW PS Add VFDs to product water pumps FY1011 $ 500,000 lumpsum(1) $ 500,000 1.00 - $ 500,000 IF 140% $ 700,000 None $ - $ 700,000 | - $ 700,000 | - $ $
1 BW-04 |BW Pipeline Modify site piping at ELWRF, replacing 20-inch ~ FY1011 1 site $ 125,000 lumpsum(1) $ 125,000 1.00 - $ 125,000 IF 140% $ 175000 None  § -8 175,000 | - $ 175,000 | - $ $
discharge piping and meter with 27-inch discharge
piping and meter.
1 ELWRF-04 |[ELWRF Recapitalization ELWRF Phase V Expansion - Resolve FY1011 1 system $ 120,000 lumpsum(5) $ 120,000 1.00 - $ 120,000 IF 140% $ 170,000 None $ -8 170,000 | - $ 170,000 | - $ - %
underperformance of backwash equalization
basin.
1 ELWRF-05 |ELWRF Recapitalization ELWRF Phase V Expansion - Redundant Sludge FY1011 2 tanks 25,000 gallon | $ 2.00 pergallon $ 100,000 1.00 - $ 100,000 IF 140% $ 140,000 None $ - $ 140,000 | - $ 140,000 | - $ -8
Conditioning Tank
1 ELWRF-07 [ELWRF Treatment FY1213 1 system $ 9,000,000 lumpsum(1) § 9,000,000 1.00 - $ 9,000,000 IF 140% $ 12,600,000 None $ -8 12,600,000 | - $ 12,600,000 | - $ - |8
Add Title 22 High Rate Clarifier and Title 22 Filters
(to bring clarifier from 30.0 mgd to 50.0 mgd and
filter capacity from 40.0 mgd to 50.0 mgd)
1 ELWRF-03 |ELWRF Recapitalization ELWRF Phase V Expansion - Add redundant FY1011 1 system $ 1,400,000 system(5) $ 1,400,000 1.00 0% 1,400,000 IF 140% $ 1,960,000 None $ - $ 1,960,000 |- $ 1,960,000 | - $ - %
gravity thickener.
Subtotal |[ECLWRF Phase V Expansion - Barrier System $ 11,245,000 $ 25,917,833 $ 47,545,000 $ 31,800,000 § 15,745,000 | $ - |9 47,545,000 | $ - |98 $
2 CH-01 |CH Treatment ELWRF Phase V Expansion - Increase treatment FY1011 0.5 mgd $ - lumpsum(5) $ - 0.00  0.00 $ - 0% $ 2,650,000 Chev § 2,650,000 $ - |- $ 2,650,000 | - $ $
capacity of Industrial RO Ultra treatment for HPBF
by 0.5 mgd, from 2.6 mgd to 3.1 mgd (to meet
MMD of 2,153 apm).
2 CH-02 |CH PS Replace existing pumps with 2-2,400 gpm pumps  FY1011 4,600 gpm 200 hp $ 2,500 per hp $ 500,000 1.00 - $ 500,000 IF 140% $ 700,000 Chev § 700,000 $ $ 700,000 | - $ - |8
(to meet MDD of 2,395 gpm).
2 CL-01  [CL Treatment ELWRF Phase V Expansion - Increase treatment FY1011 0.4 mgd $ - lumpsum(5) $ - 0.00  0.00 $ - 0% $ 1,050,000 Chev § 1,050,000 $ - $ 1,050,000 | - $ - %
capacity of Industrial RO treatment for LPBF by
0.4 mgd, from 1.7 mgd to 2.1 mgd (to meet MMD
of 1,218 apm).
2 CL-02 |CL PS Replace existing pumps with 3-1,250 gpm pumps  FY1011 3,750 gpm 300 hp $ 2,500 per hp $ 750,000 1.00 - $ 750,000 IF 140% $ 1,050,000 ( Chev  §$ 1,050,000 $ - $ 1,050,000 | - $ - |8
(to meet MDD of 2,039 gpm).
Subtotal [ECLWRF Phase V Expansion - Chevron Boilerfeed $ 1,250,000 $ 1,250,000 $ 5,450,000 $ 5,450,000 $ $ - 18 5,450,000 | $ - 18 $
3 ESPP-01 [ESPP Treatment Add to treatment capacity of Industrial RO FY15-20 0.7 mgd $ - lumpsum(7) $ 1,355,000 1.00 - $ 1,355,000 IF 140% $ 1,900,000 ESPP § 1,900,000 $ - $ - 1,900,000 | $ $
treatment for ESPP of 0.5 mgd (to meet MMD of
325 gpm).
3 ESPP-02 |ESPP Pipeline El Segundo Power Plant Pipeline from Chevronto FY15-20 8,000 lineal ft 12 inches | $ 310 perft $ 2,480,000 1.00 - $ 2,480,000 OF 157% $ 3,895,000 ESPP § 3,895,000 $ $ $ 3,895,000 | $ $
El Segundo Power Plant
3 ESPP-03 |ESPP Pipeline PRV at Chevron FY15-20 1 PRV 8inches | § 50,000 per PRV $ 50,000 1.00 $ 50,000 OF 157% $ 80,000 ESPP__ § 80,000 $ S $ $ 80,000($ $
Subtotal [ECLWRF Phase V Expansion - El Segundo Power Plant $ 3,885,000 $ 3,885,000 $ 5,875,000 $ 5,875,000 $ $ $ - |8 5,875,000 | $ $
4 CN-01  |CN PS ELWRF Phase Va Expansion - Replace existing  FY1011 7,200 gpm 500 hp $ 2,250 perhp $ 1,125,000 1.00 $ 1,125,000 IF 140% $ 1,575,000 Chev § 1,575,000 $ - $ 1,575,000 | - $ $
pumps with 4-1,800 gpm pumps (to meet peak
demand of 5,164 gpm).
4 CNF-01 [CNF Treatment ELWRF Phase Va Expansion - Increase treatment FY15-20 2.1 mgd $ 1.05 pergal $ 2,205,000 1.00 - $ 2,205,000 IF 140% $ 3,090,000 Chev § 3,090,000 $ $ $ 3,090,000 | $ $
capacity of Nitrified by 2.1, from 4.9 mgd to 7.0
mad. (Two Biofor Units)
4 CNF-03 [CNF Recapitalization ELWRF Phase Va Expansion - Replace Turbine  FY1011 1 site $ 500,000 lumpsum(1) $ 500,000 1.00 - $ 500,000 IF 140% $ 700,000 Chev § 700,000 $ - $ 700,000 | - $ - %
4 CNF-02 [CNF Reliability ELWRF Phase Va Expansion - Backup Power to  FY15-20 1 system $ 500,000 lumpsum(1) $ 500,000 1.00 - $ 500,000 IF 140% $ 700,000 Chev § 700,000 $ $ $ 700,000 | $ $
Product Water Pumps
4 CNF-04 [CNF Reliability ELWRF Phase Va Expansion - Potable Water FY15-20 1 site $ 250,000 per site $ 250,000 1.00 - $ 250,000 IF 140% $ 350,000 Chev § 350,000 $ $ $ 350,000 |$ $
Backup Supply
Subtotal _|Chevron Nitrification Facility - Nitrified System Expansion $ 4,580,000 $ 4,580,000 $ 6,415,000 $ 6,415,000 $ $ - 18 2,275,000 | $ 4,140,000 | $ - |8
5 BPN-01  |BPN Treatment Treat SE from JWPCP w/ MF to serve growthin -~ FY1112 8.7 mgd $ 12,000,000 lumpsum(1) $ 12,000,000 1.00 - $ 12,000,000 IF 140% $ 16,800,000 bp $ 16,800,000 $ - $ 16,800,000 | - $ - |8
bp Nitrified System
5 BPN-02 |BPN Treatment Nitrified Treatment - treat MF treated SE (BPN-01) FY1112 8.3 mgd $ 1.05 per gpd $ 8,715,000 1.00 - $ 8,715,000 IF 140% $ 12,205,000 bp $ 12,205,000 $ - $ 12,205,000 | - $ -8
from JWPCP to serve growth in bp Nitrified
System
5 BPN-03 |BPN Pipeline New 20" pipeline from NTP to bp for conveyance  FY1112 10,560 lineal ft 20 inches | $ 460 perlinealft § 4,857,600 1.25 A $ 6,072,000 OF 157% $ 9,535,000 bp $ 9,535,000 $ - $ 9,535,000 | - $ - %
of Nitrified Water.
5 BPN-03A |BPN Pipeline Parallel 14" pipeline from CRWRF to bp for FY1112 6,178 lineal ft 14 inches | $ 350 perlinealft § 2,162,160 1.25 A $ 2,702,700 OF 157% $ 4,245,000 bp $ 4,245,000 $ - $ 4,245,000 | - $ - |8
conveyance of Nitrified Water.
5 BPN-04 |BPN PS New pump station at NTP to serve bp Nitrified FY1112 6,000 gpm 300 hp $ 7,500 per hp $ 2,250,000 1.00 - $ 2,250,000 IF 140% $ 3,150,000 bp $ 3,150,000 $ - $ 3,150,000 | - $ - |8
(assumes 4-1,500 gpm pumps, in PS w/ BPRO-
03)
5 BPN-05 |BPN Storage Add a 1.0 MG storage reservoir to NTP to FY1112 1.0 MG $ 1.50 per gallon $ 1,500,000 1.00 - $ 1,500,000 IF 140% $ 2,100,000 bp $ 2,100,000 $ - $ 2,100,000 | - $ - |8
maintain current number of hours of backup for bp
Nitrified system.
5 BPRO-01 |BPRO Treatment Treat SE from JWPCP w/ MF/RO to serve growth FY1112 8.7 mgd $ 6.00 pergal $ 52,200,000 1.00 - $ 52,200,000 IF 140% $ 73,080,000 bp $ 73,080,000 $ - $ 73,080,000 | - $ - |8
in bp RO System
5 BPRO-02 [BPRO Pipeline New Pipeline from NTP to bp for conveyance of ~ FY1112 10,560 lineal ft 18 inches | $ 420 perlinealft § 4,435,200 1.25 A $ 5,544,000 OF 157% $ 8,705,000 bp $ 8,705,000 $ - $ 8,705,000 | - $ - %
Industrial RO Water.
5 BPRO-03 |BPRO PS New pump station at NTP to serve bp Industrial ~ FY1112 8,400 gpm 400 hp $ 7,500 per hp $ 3,000,000 1.00 - $ 3,000,000 IF 140% $ 4,200,000 bp $ 4,200,000 $ - $ 4,200,000 | - $ - |8
RO (assumes 4-2,100 gpm pumps, in PS w/ BPN-
04)
5 CRWRF-04 [CRWRF Treatment Surge Protection - Modify MF Units with Break FY1112 lump sum $ 4,500,000 lumpsum(2) $ 4,500,000 1.00 - $ 4,500,000 IF 140% $ 6,300,000 None $ - $ 6,300,000 |- $ 6,300,000 | - $ - %
Tank and Pumps
5 CRWRF-05 [CRWRF Storage Raw Water Storage (1 hour) FY1112 25 MG $ 1.50 per gallon $ 3,750,000 1.00 - $ 3,750,000 IF 140% $ 5,250,000 None $ - $ 5,250,000 | - $ 5,250,000 | - $ -8
5 NTP-01  |[NTP Treatment Land Acquisition of 4.5 ac near JNPCP for NTP ~ FY1112 21.3 mgd 40ac $ 1,000,000 peracre(1) $ 4,000,000 1.00 - $ 4,000,000 LA 120% $ 4,800,000 None $ - $ 4,800,000 |- $ 4,800,000 |- $ -8
Subtotal _[bp Refinery Capacity Expansion Project $ 103,369,960 $ 106,233,700 $ 150,370,000 $ 134,020,000 $ 16,350,000 [ § - |$ 150,370,000 | $ - 18 - |8
6 CRWRF-01 [CRWRF Pipeline Pipeline for LADWP Harbor demands at Carson ~ FY1112 20,200 lineal ft 30 inches | $ - lumpsum(7) $ 18,535,000 1.00 - $ 18,535,000 OF 157% $ 29,100,000 Other $ 29,100,000 $ - - $ 29,100,000 | - $ - %
City bndy
6 CRWRF-02 [CRWRF Treatment Nitrified Treatment of Title 22 Water (Nitrified FY1112 12.3 mgd $ - lumpsum(7) § 30,815,000 1.00 - $ 30,815,000 IF 140% $ 43,141,278 None $ -8 43,141,278 | - $ 43,141,278 | - $ -8
Water for LADWP Harbor Demand and Rhodia)
6 CRWRF-03 [CRWRF PS Add new 11.6 mgd pump station at CRWRF to ~ FY1112 9,667 gpm 500 hp $ 7,500 per hp $ 3,750,000 1.00 - $ 3,750,000 IF 140% $ 5,250,000 None $ -8 5,250,000 | - $ 5,250,000 | - $ - |8
serve LADWP Harbor Demand Phase Il (5
pumps)
Subtotal  [Los Angeles Harbor Area Expansion Project $ 53,100,000 $ 53,100,000 $ 77,491,278 $ 29,100,000 $ 48,391,278 | $ - 18 77,491,278 | $ -8 $
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Tabe 9.37

Capital Implementation Master Plan for Recycled Water Systems
Detailed CIP List w/ Project Breakdown

West Basin Municipal Water District

WB Project rProiect ID |System Project Type  Project Description Year Size Unit Capacity ~ Unit  [Unit Cost Unit Construction Cost (w/o Spcl  Special Spcl Cnst  Construction Cost Project Contingency Capital Cost Other Cost to Other Party Cost to West Basin TFY0910 FY10-15 [FY15-20 FY20-25 [FY25-30
D Name Cond) Construction Location Payer
(for TTC)
7 ELWRF-09 [ELWRF  Treatment Add 17.3 mgd of Title 22 Treatment, to increase ~ FY15-20 17.3 mgd $ 200 pergpd $ 34,600,000 1.00 $ 34600000  IF 140% $ 48440000 None  § - $ 48,440,000 | - $ $ 48440000 [$ $
Title 22 treatment capacity from 50.0 mgd to 67.3
mgd
7 ELWRF-10 [ELWRF PS Increase capacity of Title 22 Pump Station at FY15-20 3,200 hp $ 3,200 per hp $ 10,240,000 1.00 $ 10,240,000 IF 140% $ 14,340,000 None $ -8 14,340,000 | - $ $ 14,340,000 | $ $
ELWRF by 3,200 hp (from 4,800 hp to 8,000 hp)
to serve Future Title 22 Customers
7 ELWRF-11 [ELWRF Treatment Microfiltration - Replace existing Phase Il MF FY15-20 8.4 mgd $ 12,000,000 lumpsum(1) $ 12,000,000 1.00 $ 12,000,000 IF 140% $ 16,800,000 None $ -8 16,800,000 | - $ $ 16,800,000 | $ $
System w/ Pressurized System
7 ELWRF-12 [ELWRF Reliability Backup Power FY15-20 1 system $ 8,000,000 lumpsum(1) § 8,000,000 1.00 $ 8,000,000 IF 140% $ 11,200,000 None $ -8 11,200,000 | - $ $ 11,200,000 | § $
7 ELWRF-13 |[ELWRF Treatment Dewatered Sludge Handling Transfer System FY15-20 1 system $ 2,000,000 lumpsum(1) $ 2,000,000 1.00 $ 2,000,000 IF 140% $ 2,800,000 None $ - $ 2,800,000 | - $ $ 2,800,000 | $ $
7 ELWRF-15 [ELWRF Reliability Potable Water Connection to ELWRF FY15-20 $ 200,000 persite(1) $ 200,000 1.00 $ 200,000 IF 140% $ 280,000 None $ - $ 280,000 | - $ $ 280,000 | $ $
7 EMWRF-07 |EMWRF Reliability Backup Power for Product Water Pumps FY15-20 1 system $ 500,000 lumpsum(1) $ 500,000 1.00 $ 500,000 IF 140% $ 700,000 None $ -8 700,000 | - $ $ 700,000 | $ $
7 T22-17 |T22 Storage Increase Title 22 product water storage by 5.0 MG FY15-20 5MG $ 1.50 per gallon $ 7,500,000 1.00 $ 7,500,000 IF 140% $ 10,500,000 None $ -8 10,500,000 | - $ $ 10,500,000 | $ $
7 T22-23  [T22 Pipeline Title-22 PS Discharge Pipeline Modification FY15-20 300 lineal ft 54 inches | $ 1,100 perlinealft  $ 330,000 1.00 $ 330,000 IF 140% $ 465,000 None $ - $ 465,000 | - $ $ 465,000 | § - |8
Subtotal [ELWRF Phase VI - Future Plant Expansions $ 75,370,000 $ 75,370,000 $ 105,525,000 $ -8 105,525,000 | $ $ - [$ 105525000 | $ - |8
13 HPS-01  |HPS PS Add 23 mgd of additional pumping capacity, to FY1011 7,000 hp $ 3,000 perhp $ 10,500,000 1.00 $ 10,500,000 IF 140% $ 14,700,000 None $ -8 14,700,000 | - $ 14,700,000 | - $ - |8
bring firm capacity to 74 mgd of firm capacity.
(Phase | of II; total project assumes 7 pumps,
7.000 hp total)
13 HPS-04 |HPS PS PS Building FY1011 1 building $ 400,000 1.00 $ 400,000 IF 140% $ 560,000 None $ - $ 560,000 | - $ 560,000 $ - |8
13 HPS-05 |HPS PS Add 23 mgd of additional pumping capacity, to FY1112 7,000 hp $ 3,000 perhp $ 10,500,000 1.00 $ 10,500,000 IF 140% $ 14,700,000 None $ -8 14,700,000 | - $ 14,700,000 | - $ - |8
bring firm capacity to 97 mgd of firm capacity.
(Phase Il of II; total project assumes 7 pumps,
7.000 hp total)

Subtotal _[Hyperion Secondary Effluent Pump Station Expansion $ 21,400,000 $ 21,400,000 $ 29,960,000 $ -3 29,960,000 [ § $ 29,960,000 | $ $ $

14 HPS-03 |HPS PS Secondary Power Connection for Backup Power  FY1011 1 system $ 1,800,000 lumpsum(1) 1.00 IF 140% $ 2,520,000 None $ - $ 2,520,000 |- $ 2,520,000 | - $ $
$ 1,800,000 $ 1,800,000

Subtotal _[Hyperion Secondary Effluent Pump Station Secondary Feed $ 1,800,000 $ 1,800,000 $ 2,520,000 $ -3 2,520,000 [ § $ 2,520,000 | $ $ - 18
15 T22-11  [T22 Pipeline Chlorination Stations (Phase I) FY1213 5 stations $ 280,000 perstation  $ 1,400,000 1.00 $ 1,400,000 IF 140% $ 1,960,000 None $ - $ 1,960,000 | - $ 1,960,000 | - $ - |8
15 T22-21 |T22 Pipeline Chlorination Stations (Phase Il) FY15-20 5 stations $ 280,000 perstaion  §$ 1,400,000 1.00 $ 1,400,000 IF 140% $ 1,960,000 None $ -8 1,960,000 | - $ - |8 1,960,000 | § - |8

Subtotal | Water Quality Facility Improvements $ 2,800,000 $ 2,800,000 $ 3,920,000 $ -8 3,920,000 $ $ 1,960,000 | $ 1,960,000 | § - |8
16 T22-02 |T22 Pipeline El Segundo Lateral (Boeing, Kilroy Airport) FY1112 6,300 lineal ft 6 inches see detail $ 955,000 1.00 $ 955,000 OF 157% $ 1,500,000 Fed $ 1,031,250 $ 468,750 | - $ 1,500,000 | - $ -8
16 T22-02A [T22 Pipeline Mariposa Lateral (Mattel, Hilton, Marriot) FY0910 1,700 lineal ft 6 inches see detail $ 475,000 1.00 - $ 475,000 OF 157% $ 750,000 Fed $ 515,625 $ 234375 $ 750,000 | $ - $ - %
16 T22-06 [T22 Pipeline Carson Mall Lateral FY0910 10,000 lineal ft 6- 16 inches lumpsum(7)  $ 1,070,000 1.48 AF $ 1,590,000 OF 157% $ 2,500,000 Fed $ 1,718,750 $ 781,250 [ $ 2,500,000 | $ - $ - |8
16 T22-08 [T22 Pipeline Mills Park Lateral FY1112 1,000 lineal ft 6 inches see detail $ 175,000 1.00 - $ 175,000 IF 140% $ 245,000 Fed $ 168,438 § 76,563 | - $ 245,000 $ - |8
16 T22-09 [T22 Pipeline Anza Lateral Phase Il FY0910 12,000 lineal ft 4 - 8 inches lumpsum(8)  $ - 000 0.0 $ - - 0% $ 3,500,000 Fed $ 2,406,250 $ 1,093,750 | $ 3,500,000 | $ - $ - |8
16 T22-10  |T22 PS Anza PS (4-500 gpm pumps) FY0910 2,000 gom 200 hp lumpsum(4)  $ 000 000 § 0% $ 2000000| Fed § 1,375,000 $ 625000 |$ 2,000,000 | $ - $ - ls
16 T22-13  [T22 Pipeline Dominguez Street Lateral FY1011 14,500 lineal ft 6- 8 inches lumpsum(4)  $ 0.00  0.00 $ 0% $ 4,500,000 Fed $ 3,093,750 $ 1,406,250 | - $ 4,500,000 $ -8
16 T22-19 [T22 Pipeline Dyehouse Lateral FY0910 12,000 lineal ft 8 inches lumpsum(4)  $ 000 0.0 $ 0% $ 3,000,000 Fed $ 2,062,500 $ 937,500 | $ 3,000,000 | $ - $ - |8
16 T22-20 |T22 PS Dyehouse PS (3-250 gpm pumps) FY0910 600 gpm 40 hp lumpsum(4)  § - 0.00 0.0 $ - 0% $ 1,500,000 Fed $ 1,031,250 $ 468,750 [ § 1,500,000 | § - |- $ - 18

Subtotal _[Harbor / South Bay Project Laterals - US ARMY CORPS $ 2,675,000 $ 3,195,000 $ 19,495,000 $ 13,402,813 § 6,092,188 |$ 13,250,000 | $ 6,245,000 | $ $ - 18
17 T22-01 |T22 Pipeline Caltrans Inglewood Lateral FY1213 1,000 lineal ft 4 inches see detail $ 130,000 1.25 A $ 165,000 OF 157% $ 260,000 Fed $ 178,750 $ 81,250 | - $ 260,000 | - $ -8
17 T22-04 |T22 Pipeline Virco-Torrance Lateral FY1011 1,500 lineal ft 6 inches see detail $ 215,000 1.00 - $ 215,000 OF 157% $ 340,000 None $ - $ 340,000 | - $ 340,000 $ -8
17 T22-07 |T22 Pipeline Redondo Beach Lateral (Pete's Nursery) FY1112 2,500 lineal ft 6 inches see detail $ 420,000 1.00 - $ 420,000 OF 157% $ 660,000 None $ - $ 660,000 | - $ 660,000 $ -8
17 T22-12  [T22 Pipeline Main Street Carson Lateral FY1314 37,000 lineal ft 6- 16 inches see detail $ 9,715,000 1.12 A $ 10,875,000 OF 157% $ 17,075,000 None $ -8 17,075,000 | - $ 17,075,000 | - $ - |8
17 T22-14 |T22 Pipeline Caltrans Gardena Lateral FY1415 3,500 lineal ft 6- 8 inches see detail $ 625,000 1.00 - $ 625,000 OF 157% $ 985,000 None $ - $ 985,000 | - $ 985,000 | - $ -8
17 T22-15 [T22 Pipeline Palos Verdes - Lateral 6B FY15-20 42,500 lineal ft 12 - 24 inches see detail $ 17,380,000 1.00 $ 17,380,000 OF 157% $ 27,290,000 Fed $ 18,761,875 $ 8,528,125 | - $ - |8 27,290,000 | $ - |8
17 T22-16  [T22 PS Palos Verdes PS (4-1,250 gpm pumps) FY15-20 5,000 gpm 375 hp lumpsum(1)  $ 3,500,000 1.00 - $ 3,500,000 IF 140% $ 4,900,000 None $ -8 4,900,000 | - $ $ 4,900,000 | $ - |8
17 T22-18A [T22 Pipeline Gardena Lateral - Normandie Ave FY15-20 9,500 lineal ft 8 inches see detail $ 2,260,000 1.02 A $ 2,315,000 OF 157% $ 3,635,000 None $ - $ 3,635,000 | - $ $ 3,635,000 | $ -8
17 T22-18B [T22 Pipeline Gardena Lateral - Normandie and Vermont FY15-20 19,500 lineal ft 4 -6 inches see detail $ 3,815,000 1.03 A $ 3,930,000 OF 157% $ 6,170,000 None $ - $ 6,170,000 | - $ $ 6,170,000 | $ -8
17 T22-18C [T22 Pipeline Gardena Lateral - Van Ness FY15-20 15,000 lineal ft 4 - 6 inches see detail $ 2,855,000 1.00 A $ 2,855,000 OF 157% $ 4,480,000 None $ - $ 4,480,000 | - $ $ 4,480,000 | $ -8
17 T22-22 |T22 Pipeline Hawthorne Lateral (Solec) FY15-20 5,500 lineal ft 6 inches see detail $ 1,015,000 1.00 - $ 1,015,000 OF 157% $ 1,595,000 Fed $ 1,096,563 $ 498,438 | - $ - |8 1,595,000 | § - |8

Subtotal _[Harbor / South Bay Project Laterals - DISTRICT $ 41,930,000 $ 43,295,000 $ 67,390,000 $ 20,037,188 § 47,352,813 | $ $ 19,320,000 | § 48,070,000 | § - |8
18 CRWRF-07 [CRWRF Reliability Backup Power FY15-20 1 system $ 1,800,000 lumpsum $ 1,800,000 1.00 $ 1,800,000 IF 140% $ 2,520,000 None $ -8 2,520,000 | - $ - |8 2,520,000 | $ - |8

Subtotal [Backup Power and Water Supply $ 1,800,000 $ 1,800,000 $ 2,520,000 $ -3 2,520,000 [ § $ - 18 2,520,000 | $ - |8
30 CNF-05 |CNF Recapitalization ELWRF Phase Va Expansion - Inspect Nitrified ~ FY1112 1 site $ 60,000 lumpsum(1) $ 60,000 1.00 $ 60,000 IF 140% $ 85000 Chev § 85,000 $ - - $ 85,000 - $ - |8

Product Water Storage Tank Internal Condition
30 CNF-06 [CNF Recapitalization Rehabilitation and Replacement from Condition ~ Mult $ 3,765,000 1.00 $ 3,765,000 CA 120% $ 4,520,000 Chev § 4,520,000 $ $ $ 2,740,000 |$ 1,780,000 |$ - 1%
Assessment (recurring)
30 CNF-07 [CNF Recapitalization United Water Recapitalization Improvements Mult $ 500,000 1.00 $ 500,000 IF 140% $ 850,000 Chev § 850,000 $ $ $ 425,000 |$ 425000 |$ - 1%
(recurting)
30 HPS-06 |HPS Recapitalization Rehabilitation and Replacement from Condition ~ Mult $ 600,000 1.00 $ 600,000 CA 120% $ 725,000 None $ - $ 725,000 | $ $ 350,000 |$ 375,000 | $ - |$
Assessment (recurring)
Subtotal | Treatment Facility Repair, Replacement, and Improvements $ 4,925,000 $ 4,925,000 $ 6,180,000 $ 5,455,000 $ 725,000 [ $ $ 3,600,000 [ $ 2,580,000 | § $
EMWRF-04 (EMWRF Treatment Add 0.6 mgd of Industrial RO Treatment of Title 22 FY15-20 per gpd $ 1,350,000 1.00 $ 1,350,000 IF 140% $ 1,890,000 | EMWRF § 1,890,000 $ - |- $ - % 1,890,000 | $ $
Water (half of 1,000 afy total w/ RO).(6)
EMWRF-05 [EMWRF Treatment Add 0.5 mgd of Nitrified Treatment of Title 22 FY15-20 0.5 mgd $ 1 per gpd $ 525,000 1.00 $ 525,000 IF 140% $ 735,000 | EMWRF § 735,000 $ $ $ 735,000 | $ $
Water (half of 1,000 afy total w/ Nitrified).(6)

Subtotal |[EMWRF Expansion $ 1,875,000 $ 1,875,000 $ 2,625,000 $ 2,625,000 § - |8 $ - |8 2,625,000 | $ $
31 CBRN-01 [CBRN Pipeline Install access ports for cleaning FY1112 8 ports $ 100,000 per port $ 800,000 1.00 $ 800,000 OF 157% $ 1,260,000 None $ - $ 1,260,000 | - $ 1,260,000 | - $ $
31 CRWRF-06 |CRWRF Recapitalization Repair Nitrified Product Water Storage Tank FY1112 0.2 MG $ 2.00 pergallon $ 400,000 1.00 $ 400,000 IF 140% $ 560,000 None $ - $ 560,000 | - $ 560,000 | - $ $
31 CRWRF-08 [CRWRF PS Rehabilitation and Replacement from Condition ~ Mult $ 5,310,000 1.00 $ 5,310,000 CA 120% $ 6,375,000 None $ -8 6,375,000 | $ $ 1,125,000 |$ 5,250,000 |$ $

Assessment (recurring)
31 CRWRF-09 |CRWRF Recapitalization Membrane Replacement (recurring) Muit $ 279,900 per year $ 2,795,000 1.00 $ 2,795,000 MR 100% $ 2,799,000 None $ - $ 2,799,000 | - $ 1,399,500 | $ 1,399,500 | $ $
31 CRWRF-10 |CRWRF Recapitalization United Water Recapitalization Improvements Mult $ 1,205,000 1.00 $ 1,205,000 IF 140% $ 1,690,000 None $ - $ 1,690,000 | $ $ 845,000 |$ 845,000 | $ $
(recurring)
31 CRWRF-11 |CRWRF Recapitalization UW Recap - Construct paved access way from  FY0910 $ 10,000 1.00 $ 10,000 uw 100% $ 10,000 None  § -8 10,000 | $ 10,000 [ $ $ - |8
road to rear side of RO CIP tank.
31 EBRN-01 |EBRN Pipeline Install pinch valves/reducers FY1011 10 reducers $ 40,000 pervalve(1) $ 400,000 1.00 $ 400,000 OF 157% $ 630,000 None $ - $ 630,000 | - $ 630,000 $ $
31 EBRN-02 |EBRN Pipeline Install access ports for cleaning FY1112 12 ports $ 100,000 per port $ 1,200,000 1.00 $ 1,200,000 OF 157% $ 1,885,000 None $ - $ 1,885,000 | - $ 1,885,000 | - $ $
31 ELWRF-01 |[ELWRF Recapitalization UW Recap - T-22 backwash pump total rebuilds ~ FY0910 $ 100,000 lumpsum(9) $ 100,000 1.00 $ 100,000 uw 100% $ 100,000 None $ -8 100,000 | $ 100,000 |$ - |- $ - %
(increase capacity of T22 backwash blower)
31 ELWRF-06 |[ELWRF Recapitalization Increase Capacity of Title 22 Air Vacuum Release FY1011 1 valve $ 70,000 lumpsum(1) $ 70,000 1.00 $ 70,000 IF 140% $ 100,000 None $ -8 100,000 | - $ 100,000 $ - %
Valve for Product Water Storage Tanks
1:24 PM Detail CIP - WB Breakdown
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Capital Implementation Master Plan for Recycled Water Systems
Detailed CIP List w/ Project Breakdown

West Basin Municipal Water District

WB Project rProiect ID |System Project Type  Project Description Year Size Unit Capacity ~ Unit  [Unit Cost Unit Construction Cost (w/o Spcl  Special Spcl Cnst  Construction Cost Project Contingency Capital Cost Other Cost to Other Party Cost to West Basin TFY0910 FY10-15 [FY15-20 FY20-25 [FY25-30
D Name Cond) Construction Location Payer
(for TTC)
31 ELWRF-16 |[ELWRF Recapitalization Rehabilitation and Replacement from Condition ~ Mult $ 18,215,000 1.00 $ 18,215,000 CA 120% $ 21,860,000 None - $ 21,860,000 | $ $ 4,660,000 | $ 17,200,000 |$ $
Assessment (recurring)
31 ELWRF-17 |[ELWRF Recapitalization Membrane Replacement (recurring) Muit $ 1,105,380 per year $ 11,050,000 1.00 $ 11,050,000 MR 100% $ 11,053,800 None - $ 11,053,800 | - $ 5,526,900 | $ 5,526,900 | $ $
31 ELWRF-18 |ELWRF Recapitalization United Water Recapitalization Improvements Mult $ 3,620,000 1.00 $ 3,620,000 IF 140% $ 5,070,000 None - $ 5,070,000 | $ $ 2,535,000 |$ 2,535,000 | $ $
(recurring)
31 ELWRF-19 [ELWRF Recapitalization UW Recap - Pave area between T 22 filtersand ~ FY0910 $ 8,800 1.00 $ 8,800 uw 100% $ 8,800 None -8 8,800 | $ 8,800 | $ $ $
the holding basins
31 ELWRF-20 [ELWRF Recapitalization UW Recap - Shelter/Overhead cover when CO2 ~ FY0910 $ 100,000 1.00 $ 100,000 uw 100% $ 100,000 None - $ 100,000 | $ 100,000 |$ $ $
tank is removed. To provide covered storage area
for chemical totes. Include access for forklifts
around dike area.
31 ELWRF-21 |[ELWRF Recapitalization UW Recap - Phase Il Memcor and SCADAand ~ FY0910 $ 5,000 1.00 $ 5,000 uw 100% $ 5,000 None -8 5,000 | $ 5,000 | $ $ $
PC
31 ELWRF-22 |ELWRF Recapitalization UW Recap - No. 3 Sulfuric acid day tank replace  FY0910 $ 30,000 1.00 $ 30,000 uw 100% $ 30,000 [ None -8 30,000 | $ 30,000 | $ $ $
31 ELWRF-23 |ELWRF Recapitalization UW Recap - Replace grating replacement in FY0910 $ 40,000 1.00 $ 40,000 uw 100% $ 40,000 [  None -8 40,000 | $ 40,000 [ $ $ $
chemical area with chemical resistant grating
31 ELWRF-24 [ELWRF Recapitalization UW Recap - Trench Drains at Decant Sump area  FY0910 $ 30,000 1.00 $ 30,000 uw 100% $ 30,000 None - $ 30,000 | $ 30,000 | $ $ $
31 ELWRF-25 |ELWRF Recapitalization UW Recap - Power receptacles for emergency ~ FY0910 $ 20,000 1.00 $ 20,000 uw 100% $ 20,000 [  None -8 20,000 | $ 20,000 | $ $ $
generator hook up for Title 22
31 ELWRF-26 |ELWRF Recapitalization UW Recap - Replace DCS back up power (48vac) FY0910 $ 45,000 1.00 $ 45,000 uw 100% $ 45,000 [  None -8 45,000 | $ 45,000 [ $ $ $
generator
31 ELWRF-27 |ELWRF Recapitalization UW Recap - Flow control valve and actuator for ~ FY0910 $ 100,000 1.00 $ 100,000 uw 100% $ 100,000 None - $ 100,000 | $ 100,000 |$ $ $
barrier product pump
31 ELWRF-28 |ELWRF Recapitalization UW Recap - Replace or expand plant instrument  FY0910 $ 75,000 1.00 $ 75,000 uw 100% $ 75,000 [  None -8 75,000 | $ 75,000 | $ $ $
air compressor system
31 ELWRF-29 [ELWRF Recapitalization UW Recap - Replace phase Il RO Membranes ~ FY0910 $ 375,000 1.00 $ 375,000 uw 100% $ 375,000 None - $ 375,000 | $ 375,000 |$ $ $
31 ELWRF-30 |[ELWRF Recapitalization UW Recap - Data Parser to allow for directentry ~ FY0910 $ 25,000 1.00 $ 25,000 uw 100% $ 25,000 None - $ 25,000 | $ 25,000 | $ $ $
of data from instrumentation into LIMS.
31 ELWRF-31 |ELWRF Recapitalization UW Recap - Replace or repair lab wall to prevent  FY0910 $ 25,000 1.00 $ 25,000 uw 100% $ 25,000  None -8 25,000 | $ 25,000 | $ $ $
water intrusion and mold
31 EMWRF-01 |EMWRF Recapitalization Repair or Replace Bulk Chemical Storage Tank ~ FY1112 1 system $ 500,000 lumpsum(1) $ 500,000 1.00 $ 500,000 IF 140% $ 700,000  None -8 700,000 |- $ 700,000 $ $
and Associated Equipment
31 EMWRF-02 [EMWRF Recapitalization Inspect Nitrified Product Water Storage Tank FY1112 1 site $ 60,000 lumpsum(1) $ 60,000 1.00 $ 60,000 IF 140% $ 85,000 None - $ 85,000 |- $ 85,000 | - $ $
Internal Condition
31 EMWRF-03 [EMWRF Recapitalization Rehabilitation and Replacement from Condition ~ Mult lumpsum(1) 5,815,000 1.00 $ 5,815,000 CA 120% $ 6,980,000 None - $ 6,980,000 | $ $ 1,590,000 |$ 5,390,000 | $ $
Assessment (recurring)
31 EMWRF-06 [EMWRF Treatment Surge Protection - Modify MF Units with Break ~ FY15-20 1system  lump sum $ 2,500,000 lumpsum(2) $ 2,500,000 1.00 $ 2,500,000 IF 140% $ 3,500,000 None - $ 3,500,000 | - $ $ 3,500,000 | $ $
Tank and Pumps for
alternatives
31 EMWRF-08 [EMWRF Recapitalization Membrane Replacement (recurring) Mult $ 165,000 per year $ 1,650,000 1.00 $ 1,650,000 MR 100% $ 1,650,000 None - $ 1,650,000 | - $ 825,000 | $ 825,000 | $ $
31 EMWRF-09 [EMWRF Recapitalization United Water Recapitalization Improvements Mult $ 605,000 1.00 $ 605,000 IF 140% $ 850,000 None - $ 850,000 | $ $ 425,000 |$ 425000 |$ $
(recurring)
31 EMWRF-10 [EMWRF Recapitalization UW Recap - Pavement of area between gated FY0910 $ 20,000 1.00 $ 20,000 uw 100% $ 20,000 None - $ 20,000 | $ 20,000 | $ $ $
entrance and plant.
31 EMWRF-11 [EMWRF Recapitalization UW Recap - Add an additional air compressor for FY0910 $ 30,000 1.00 $ 30,000 uw 100% $ 30,000 None - $ 30,000 | $ 30,000 | $ $ $
the MF system
31 EMWRF-12 [EMWRF Recapitalization UW Recap - RO Train 4 membrane change out ~ FY0910 $ 160,000 1.00 $ 160,000 uw 100% $ 160,000 None - $ 160,000 | $ 160,000 |$ $ $
31 NTP-02 |NTP Recapitalization Membrane Replacement (recurring) Muit $ 1,705,000 per year $ 5,040,000 1.00 $ 5,040,000 MR 100% $ 8,525,000 None - $ 8,525,000 | - $ -8 8,525,000 | $ $
31 SW-01  |SW Recapitalization United Water Recapitalization Improvements Mult $ 3,020,000 1.00 $ 3,020,000 IF 140% $ 4,230,000 None - $ 4,230,000 | $ $ 2,115,000 | $ 2,115,000 | $ $
(recurting)
31 SW-02  |SW Recapitalization UW Recap - Major Painting Projects FY0910 $ 150,000 1.00 $ 150,000 uw 100% $ 150,000 None - $ 150,000 | $ 150,000 | $ - $ $
31 SW-03  |SW Recapitalization UW Recap - Purchase trailer for spill response ~ FY0910 $ 5,000 1.00 $ 5,000 uw 100% $ 5,000 None - $ 5,000 [ $ 5,000 $ $ $ $
31 SW-04  |SW Recapitalization UW Recap - Asset Management Software, FY0910 $ 300,000 1.00 $ 300,000 uw 100% $ 300,000 None - $ 300,000 | $ 300,000 |$ - $ $
Implementation and Training
31 SW-05 |SW Recapitalization UW Recap - Replace all Biofor valves at CNF and FY0910 $ 200,000 1.00 $ 200,000 uw 100% $ 200,000 None - $ 200,000 | $ 200,000 |$ $ $
EMWRF
Subtotal _|Conveyance Facility Repair, Replacement, and Improvements $ 66,108,800 $ 66,108,800 $ 81,656,600 -3 81,656,600 [ § 1,853,800 | $ 26,266,400 | $ 53,536,400 | $ - |8
Total $ 398,113,760 $ - $ - $ 417,535,333 - - 8 614,937,878 | $ - 254,180,000 $ 360,757,878 | $ 15,103,800 | $ 373,002,678 | $ 226,831,400 | $ - |8 -
Notes:
1) Cost estimated based on considerations specific to the site, application, or project, rather than through utilization of unit costs.
2) Withfor this report, multiple alternatives were proposed. For conservative planning purposes, the more expensive option is included here. Decisions regarding alternatives will need to be made during preliminary design. See Chapters 7 and 8 for more details.
3) Cost estimate obtained from ELWRF Phase V Expansion Feasibility Study (HDR April 2008). Cost estimate does not reflect unit costs or markups developed for this report.
4) Budget for project prepared by West Basin as a part of preliminary design. Cost estimate does not reflect unit costs or markups developed for this report.
5) Cost based on recent discussions with West Basin staff. Cost estimate does not reflect unit costs or markups developed for this report.
6) Expansion of the EMWRF Facility and assosciated increase in Title 22 water are not included in the Customer Database or System Analysis portions of this report.
7) Cost provided by West Basin staff. Based on recent customer revisions.
8) Length reduced from 16,000 If to 12,000 If based on discussions with West Basin staff.
9) Cost provided by United Water cost estimate.
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West Basin Municipal Water District
Capital Implementation Master Plan for Recycled Water Systems
Detailed CIP List w/ Project Breakdown

Post 2020 Projects
ProjectID  |System Project Type  Project Description Year Size Unit Capacity ~ Unit  |Unit Cost Unit Construction Cost (w/o Spcl  Special SpclCnst  Construction Cost Project Contingency Capital Cost Other Cost to Other Party Cost to West Basin TFY0910 FY10-15 TFY15-20 FY20-25 TFY25-30
Name Cond) Construction Location Payer
(Lookup) (for TTC)
CNF-08 |CNF Recapitalization Rehabilitation and Replacement from Condition ~ Mult $ 290,000 1.00 $ 290,000 CA 120% $ 350,000 None § - $ 350,000 | $ $ $ $ 170,000 ($ 180,000
Assessment (recurring)
CNF-09 |CNF Recapitalization United Water Recapitalization Improvements Mult $ 500,000 1.00 $ 500,000 IF 140% $ 850,000 None $ - $ 850,000 | $ $ $ $ 425,000 |$ 425,000
(recurting)
HPS-07 |HPS PS Add 38 mgd of additional firm pumping capacity, to FY20-25 46 mgd 3,000 hp $ 6,500 per hp $ 19,500,000 1.00 $ 19,500,000 IF 140% $ 27,300,000 None $ -8 27,300,000 | - $ $ $ 27,300,000 | -
bring total firm capacity to 135 mgd. (For LADWP
Westside, Kenneth Hahn, LADWP Harbor
Expansion) (Assumes 3 pumps, 3,000 hp
increase)
HPS-08 |HPS Pipeline Parallel HSEFM w/ 36" FY20-25 15,500 _lineal ft 36 inches | $ 750 perlinealft §$ 11,625,000 125 A $ 14,531,250 OF 157% $ 22,815,000 None $ ) 22,815,000 - $ $ $ 22,815,000 | -
T22-24  |T22 Pipeline Anza Lateral Break Tank FY20-25 0 lumpsum $ 3,000,000 1.00 - $ 3,000,000 IF 140% $ 4,200,000 None $ - $ 4,200,000 | - $ $ $ 4,200,000 | -
T22-25 |T22 Pipeline LA Westside Lateral FY25-30 40,500 lineal ft 24 - 36 inches 0 see detail $ 24,355,000 1.05 FR $ 25,480,000 OF 157% $ 40,005,000 None $ -8 40,005,000 | - $ $ - $ 40,005,000
T22-26 |T22 PS Inglewood/LA Westside PS (assumes FY25-30 34,000 gpm 5950 hp $ 3,000 perhp $ 17,850,000 1.00 - $ 17,850,000 OF 157% $ 28,025,000 None $ - $ 28,025,000 | - $ $ $ 28,025,000
4-8,500 gpm pumps
ELWRF-32 |ELWRF Treatment Land Acquisition of 4.0 ac near ELWRF for FY20-25 21.5 mgd 40ac $ 2,000,000 per acre $ 8,000,000 1.00 $ 8,000,000 LA 120% $ 9,600,000 None $ - $ 9,600,000 | - $ $ $ 9,600,000 |-
Expansion of Title 22 Beyond 70.0 mgd
ELWRF-33 (ELWRF PS Increase capacity of Title 22 Pump Station at FY25-30 4,000 hp $ 3,000 perhp $ 12,000,000 1.00 $ 12,000,000 IF 140% $ 16,800,000 None $ - $ 16,800,000 | - $ $ $ 16,800,000
ELWRF by 4,000 hp (from 8,000 hp to 12,000 hp)
to serve LADWP Harbor Expansion, Westside,
and Kenneth Hahn
ELWRF-34 (ELWRF Treatment FY25-30 8.9 mgd $ 2.00 pergal $ 17,815,000 1.00 $ 17,815,000 IF 140% $ 24,945,000 None $ - $ 24,945,000 | - $ $ $ 24,945,000
Add 8.9 mgd of Additional Title 22 Treatment to
Serve LADWP Harbor Expansion, increasing Title
22 Treatment Capacity from 67.3 mgd to 76.2 mgd
ELWRF-35 [ELWRF  Treatment Add 15.3 mgd of Additional Title 22 Treatmentto  FY25-30 153 mgd $ 2,00 pergal $ 30,690,000 1.00 $ 30,690,000  IF 140% $ 42970000 None § - $ 42,970,000 | - $ $ $ 42,970,000
Serve LADWP Westside and Kenneth Hahn Park,
increasing Title 22 Treatment Capacity from 76.2
mgd to 91.5 mgd
ELWRF-36 (ELWRF Recapitalization Rehabilitation and Replacement from Condition ~ Mult $ 14,970,000 1.00 $ 14,970,000 CA 120% $ 17,965,000 None $ - $ 17,965,000 | $ $ $ $ 11,040,000 |$ 6,925,000
Assessment (recurring)
ELWRF-37 (ELWRF Recapitalization Membrane Replacement (recurring) Mult $ 1,105,380 per year $ 11,055,000 1.00 $ 11,055,000 MR 100% $ 11,055,000 None $ - $ 11,055,000 | $ $ $ $ 5,527,500 | $ 5,527,500
ELWRF-38 |ELWRF Recapitalization United Water Recapitalization Improvements Mult $ 3,620,000 1.00 $ 3,620,000 IF 140% $ 5070,000| None § -8 5,070,000 | $ $ $ $ 2,535,000 |$ 2,535,000
(recurting)
CRWREF-12A|CRWRF Treatment Nitrified Treatment of Title 22 Water (Nitrified FY20-25 7.1 mgd $ 1.05 per gpd $ 7,485,000 1.00 $ 7,485,000 IF 140% $ 10,480,000 None $ - $ 10,480,000 | - $ $ $ 10,480,000 | -
Water for LADWP Harbor Demand Phase Il)
CRWREF-12B|CRWRF PS Add new 7.1 mgd pump station at CRWRF to FY20-25 5,917 gpm 300 hp $ 10,000 per hp $ 3,000,000 1.00 $ 3,000,000 IF 140% $ 4,200,000 None $ - $ 4,200,000 | - $ $ $ 4,200,000 |-
serve LADWP Harbor Demand Phase Il (5
pumps)
CRWRF-13 |CRWRF Recapitalization Rehabilitation and Replacement from Condition ~ Mult $ 3,245,000 1.00 $ 3,245,000 CA 120% $ 3895000| None § - $ 3,895,000 | $ $ $ $ 2,595,000 |$ 1,300,000
Assessment (recurring)
CRWREF-14 [CRWRF Recapitalization Membrane Replacement (recurring) Mult $ 279,900 per year $ 2,800,000 1.00 $ 2,800,000 MR 100% $ 2,800,000 None $ - $ 2,800,000 | $ $ $ $ 1,400,000 | $ 1,400,000
CRWREF-15 [CRWRF Recapitalization United Water Recapitalization Improvements Mult $ 1,205,000 1.00 $ 1,205,000 IF 140% $ 1,690,000 None $ - $ 1,690,000 | $ $ $ $ 845,000 |$ 845,000
(recurring)
NTP-03 |NTP Treatment Barrier Water Treatment - treat SE from JWPCP ~ FY20-25 3.9 mgd $ 6.25 pergal $ 24,375,000 1.00 $ 24,375,000 IF 140% $ 34,125,000 None $ - $ 34,125,000 | - $ $ $ 34,125,000 | -
to serve Dominguez Gap (Phase | and Il)
NTP-04 |NTP PS Add new 3.1 mgd pump station at NTP to serve ~ FY20-25 2,583 gpm 150 hp $ 10,000 per hp $ 1,500,000 1.00 $ 1,500,000 IF 140% $ 2,100,000 None $ - $ 2,100,000 |- $ $ $ 2,100,000 |-
Dominguez Gap (Phase | + I)
NTP-05 |NTP Pipeline New Pipeline from NTP to Dominguez Gap Barrier FY20-25 15,840 lineal ft 12inches | $ 310 perft $ 4,910,400 1.25 A $ 6,138,000 OF 157% $ 9,640,000 |  None $ - $ 9,640,000 |- $ $ $ 9,640,000 |-
Blending Station for conveyance of Barrier Water.
NTP-06 |NTP Recapitalization Membrane Replacement (recurring) Mult $ 1,705,000 per year $ 10,085,000 1.00 $ 10,085,000 MR 100% $ 17,050,000 None $ - 8 17,050,000 | § $ $ $ 8,525,000 | § 8,525,000
EMWRF-13 |EMWRF Recapitalization Rehabilitation and Replacement from Condition ~ Mult $ 2,720,000 1.00 $ 2,720,000 CA 120% $ 3265000| None § - $ 3,265,000 | $ $ $ $ 2,440,000 |$ 825,000
Assessment (recurring)
EMWRF-14 [EMWRF Recapitalization Membrane Replacement (recurring) Muilt $ 165,000 per year $ 1,650,000 1.00 $ 1,650,000 MR 100% $ 1,650,000 None $ - $ 1,650,000 | § $ $ $ 825,000 | $ 825,000
EMWRF-15 |EMWRF Recapitalization United Water Recapitalization Improvements Mult $ 605,000 1.00 $ 605,000 IF 140% $ 850,000 None $ - $ 850,000 | $ $ $ $ 425,000 |$ 425,000
(recurring)
SW-06 |SW Recapitalization United Water Recapitalization Improvements Mult $ 3,020,000 1.00 $ 3,020,000 IF 140% $ 4,230,000  None $ - $ 4,230,000 | $ $ $ $ 2,115,000 |$ 2,115,000
(recurring)
Total $ 241,870,400 $ - 8 - $ 247,129,250 - - 8 347,925,000 $ - 8 - $ 347,925,000 $ - $ - 8 - $ 163,327,500 $ 184,597,500
Grand Total $ 639,984,160 $ - 8 - 8 664,664,583 - - 8 962,862,878 $ - 8 254,180,000 $ 708,682,878 $ 15,103,800 $ 373,002,678 $ 226,831,400 $ 163,327,500 $ 184,597,500
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One objective of the CALFED Bay-Delta Program is to provide good water quality in water

. diverted from the Delta to meet drinking water needs. To accomplish this, CALFED must

select a long-term solution that provides a quality of source water that urban water providers
can treat with reasonable cost to meet current and future federal and state health-based
drinking water standards. To enable a quantitative assessment of the impact of alternative
Bay-Delta solutions, specific water quality criteria must be chosen for analysis. . Although
there are numerous water quality constituents of concem in meeting drinking water
standards, the major constituents of health concemn in Delta water are pathogens (Giardia and
Cryptosporidium) and disinfection by-product (DBP) precursors (bromide and total organic
carbon). The quality of water diverted from the Delta will bear heavily on the treatment
technology which needs to be employed to meet increasingly stringent drinking water
standards. Municipal water providers are already investing hundreds of millions of dollars
in advanced treatment processes to meet more restrictive treatment standards. Without a
higher quality of source water, probable future standards could make these investments
obsolete and force technology which can neither be guaranteed to perform, be feasible due
to market constraints or environmental regulation constraints, or be realistically affordable
to the end users.

Setting water quality criteria requires knowledge about both the future regulatory setting
under the Safe Drinking Water Act and the relative performance characteristics of currently
available treatment technologies under a variety of actual conditions. Rather than asking its
treatment experts to make this assessment, CUWA convened a panel of nationally recognized
drinking water quality experts to determine the required criteria for total organic carbon
(TOC) and bromide that will allow utilities treating Delta water to comply with current and
probable future drinking water regulations utilizing available advanced technology. The
expert panel consists of Douglas Owen, P.B. Vice President at Malcolm Pirie, Inc.,
Phillippe Daniel, P.E. Associate at Camp Dresser & McKee and R. Scott Summers, PhD, .
Associate Professor at the University of Cincinnati. The purpose of the expert panel report
is to recommend Delta drinking water quality criteria with which CALFED staff can evaluate
Bay-Delta alternative’s relative performance in meeting program objectives. These criteria
have been developed in recognition of the interaction between source water quality,
treatment efficacy and probable regulatory outcomes, as developed by the panel. This report,
however, does not represent CUWA’s or any of its members endorsement of a specific
regulatory outcome.

This report concludes that for currently available advanced water treatment technology (i.e.,
enhanced coagulation and ozone disinfection) to be able to mest potential long-term drinking
water quality standards for water diverted from the Delta, the source water quality should
have concentrations less than 3.0 mg/L for TOC and less than 50 ng/L for bromide (<20
mg/L chloride concentration). Although using granular activated carbon or membranes
allows upward flexibility in these values, the feasibility of these processes in terms of cost,







residual disposal, and construction is uncertain (there are only one or two facilities in the
United States of the size applicable to CUWA member facilities which use GAC or
membranes for drinking water treatment). Source water quality with concentrations higher
than 3.0 mg/L. TOC and 50 ug/L bromide could still meet a near-term regulatory scenario,
but the long-term scenario is more appropriate for planning eventual CALFED Bay-Delta
solution. _

CUWA recognizes that based upon historic concentrations of these constituents measured
at Clifton Court Forebay in the Delta, it is unlikely that the above criterion for bromide could
be met by all urban water agencies using ozonation under existing conditions, even in wet
years. Therefore, CALFED must carefully analyze a variety of actions within its alternatives
analysis to determine which combination of actions can assure the achievement of the
program’s drinking water quality objective in concert with other important objectives. These
actions should include at least the following:

. The capability of in-Delta hydraulic modifications to limit seawater intrusion
and resulting increase in bromide concentration

. Pollutant source control programs for TOC and pathogens (actions should
include areas where water is degraded after diversion from the Delta as well
as the Bay-Delta watershed itself.)

. Water storage and storage management
. Increased outflow
. An isolated facility

These actions must be assessed in appropriate combinations designed to meet CALFED’s
multiple program objectives.

CUWA also recognizes that CALFED should assess the environmental and ecopomic impact
and the practical feasibility of mot providing a water quality for Delta diversions which
would allow future standards to be met with currently available advanced technology.
CUWA does not believe such technology, including membrane technologies and granulated
activated carbon filtration, are either affordable or feasible on the scale needed for municipal
treatment in California and are not likely to be in the foreseeable future.

Public water agencies have a unique public trust responsibility to provide the highest quality
of water reasonably achievable. This approach to public health protection is one that is
balanced by combining (1) source selection to enhance water quality, (2) source protection
to preserve water quality, and (3) effective and reliable treatment technology. CUWA
believes the CALFED Bay-Delta Program solution should be consistent with the following
principles.




.

Maintenance and improvement of existing high quality urban water supplies
and in-Delta supplies as the most effective means to protect public health

A strong program of water pollutant source control is required to assure
public health and environmental quality

Provision for the highest quality drinking water quality reasonably available.
This will assure the greatest likelihood that available treatment technologies
will meet future drinking water standards.

California Urban Water Agencies
June 1998




EXECUTIVE SUMMARY

The California Urban Water Agencies (CUWA) retained the assistance of three water quality
and treatment specialists who have specific expertise in the formation of disinfection by-
products (DBPs). These three individuals -- the expert panel -- evaluated specific source
water quality characteristics which would be necessary to pexmit diverted water from the San
Francisco Bay/Sacramento-San Joaquin River Delta (Delta) to be used for meeting potential
public health related water quality standards under defined treatment conditions.
Specifically, the expert panel was charged with 1) developing potential future regulatory
scenarios, 2) defining appropriate process criteria for coagulation, ozonation, granular
activated carbon and membrane treatment processes, and 3) estimating source water quality
diverted from the Delta which would allow users implementing the defined treatment
technologies to comply with the regulatory scenario. The source water quality characteristics
were framed in the context of total organic carbon (TOC) and bromide concentrations, both
constituents which have the potential to be controlled by different management strategies for
the Delta. :

Two potential regulatory scenarios were projected based upon regulatory negotiations
conducted in 1992-93 and 1997. The near-term scenario focuses on Stage 1 of the
Disinfectant/Disinfection By-Product (D/DBP) Rule and the Interim Enhanced Surface
Water Treatment Rule. The long-term scenario focuses on Stage 2 of the D/DBP Rule and
the Long Term Enhanced Surface Water Treatment Rule. The potential regulatory scenarios
include specific limits for two organic classifications of DBPs recently proposed in
rulemaking by EPA; total trihalomethanes (TTHMSs) and the sum of five haloacetic acids
(HAAS5). In addition, a potential limit was projected for bromate, an inorganic by-product
formed by the ozonation of bromide-containing waters; a standard has been proposed by
EPA for this DBP, as well. These DBP limits were coupled with various potential
requirements for microbial removal and inactivation.

The treatment criteria specified by the expert panel for the near-term regulatory scenario
included: 1) the use of 40 mg/L of alum at a pH of 7.0 and possibly as low as 6.5 in the
coagulation process, followed by chlorine disinfection with a chloramine residual in the
distribution system, and 2) the use of ozone at specific ozone:TOC ratios followed by a
chloramine residual. The chlorine and ozone disinfection criteria were proposed to meet
potential 1 or 2 log Giardia inactivation requirements. For the long-term regulatory
scenario, the use of post-filter GAC adsorbers, GAC in combination with ozone, membrane
filtration in combination with ozone, and nanofiltration with free chlorine were considered.
The long-term scenario included inactivation for Giardia and Cryptosporidium, the latter of
which could only be achieved by ozone disinfection or the “absolute barrier” of membrane
treatment.
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The expert panel used data submitted by CUWA members, available literature and ongoing
research, as well as their own experience and best professional judgement to arrive at
potential source water quality requirements. Available models for DBP formation were
evaluated to investigate threshold DBP formation behavior and to support the initial
conclusions reached by the expert panel.

Specific combinations for TOC and bromide necessary in the water diverted from the Delta
can vary depending upon the treatment technology implemented and microbiological
inactivation required. Further, the selected bromate level of 5 pg/L in the long-term
regulatory scenario is significant in establishing limiting bromide levels in this evaluation.
The rationale for this level in this analysis ultimately may be modified by a variety of factors
including allowing for trade-offs for disinfection and the formation of organically-based
brominated DBPs (e.g., THMs or HAAs) or evidence of a cancer threshold for bromate
(investigations underway). On the other hand, there are other potential regulatory outcomes
involving 1) further lowering the MCLs for DBPs, 2) the regulation of individual DBP
species (rather than the groups of compounds represented by TTHM and HAAS due to the
potentially more severe health effects associated with brominated compounds), 3) regulating
other DBPs beyond TTHMs and HAAS, including the addition of other regulated HAAs
(there are nine total) as analytical methods are developed and refined, 4) a comparative risk
framework which balances all of the risk attributable to the DBPs formed, rather than
providing specific MCLs for each group, and 5) concerns over reproductive and
developmental effects that may be associated with DBPs, which may lower the regulatory
levels and/or the permissible maximum concentration (i.e., annual averaging may no longer
be the basis for determining compliance).

In summary, it was the opinion of the panel that < 3 mg/L of TOC and < 50 ug/L of bromide
would be necessary to allow users the flexibility to incorporate either enhanced coagulation
or ozone disinfection to meet the potential long-term regulatory scenario in this evaluation.
The TOC value is constrained by the formation of total trihalomethanes when using
enhanced coagulation for TOC removal and free chlorine to inactivate Giardia. The bromide
value is constrained by the formation of bromate when using ozone to inactivate
Cryptosporidium, Looking only at the potential near-term regulatory scenario provides
significantly more source water flexibility when using enhanced coagulation or ozone, with
source water TOC concentrations ranging between 4 and up to 7 mg/L (the 90* percentile
value for waters diverted from the south Delta) and bromide ranging between 100 and 300
1g/L, depending upon the extent of Giardia inactivation required (the near-term scenario
does not include Cryptosporidium inactivation).

Similarly, the use of either GAC or membrane treatment in the long-term regulatory scenario
broadens the allowable source water quality. For GAC, a source water TOC value of 5 mg/L
is acceptable with bromide of 150 ug/L or 50 ug/L, depending upon Giardia inactivation.
GAC alone is not applicable to instances in which Cryptosporidium inactivation is required,
and must be coupled with ozone disinfection. This allows the source water TOC
concentration to increase to at least 7 mg/L, although bromide is constrained to < 50 ug/L
even at an ozone pH of 6.5,
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The use of microfiltration or ultrafiltration, coupled with ozone for primary disinfection and
chloramines for secondary disinfection, is an “absolute barrier” for protozoan (Giardia and
Cryptosporidium) removal. Viruses, however, must still be inactivated. This treatment
scheme allows source water TOC concentrations to increase to at least 7 mg/L. The bromide
concentration is again limited by bromate formation under ozone addition for virus
inactivation, and is < 150 pg/L. for microfiltration and < 300 wg/L for ultrafiltration (less
virus inactivation is required for ultrafiltration). If nanofiltration is used with free
chlorination, TOC concentration can be up to 10 mg/L for all bromide concentrations
evaluated (< 300 pg/L).

It is important to note that when ozone disinfection is used for treatment, the allowable TOC
is not unlimited. There are concerns regarding the ability of biological filters or GAC to
remove biodegradable organic carbon to adequate levels as TOC approaches 7 mg/L (the 90®
percentile for water diverted from the south Delta). In general, ozone disinfection is more
effective and reliable as TOC decreases.

The feasibility of implementing either GAC or NF/RO membranes in California, given cost
considerations, environmental permitting constraints, and limited residual disposal options,
is uncertain. The use of MF/UF membranes address some residual disposal issues, but large
system design issues affect feasibility on a site-specific basis.
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1.0 INTRODUCTION

The California Urban Water Agencies (CUWA) engaged the services of three water
quality experts to assist in providing input to the CALFED process regarding potential
management altematives in the San Francisco Bay/Sacramento-San Joaquin River Delta
(Delta). The expert panel was charged with determining the required raw water quality
diverted from the Delta which would permit the effective implementation of specific
drinking water treatment processes to meet potential future drinking water quality standards.
The expert panel was comprised of Douglas M. Owen, P.E., Vice President at Malcolm
Pirnie, Inc., Phillippe A. Daniel, P.E., Associate at Camp, Dresser & McKee, and R. Scott
Summers, PhD, Associate Professor at the University of Cincinnati.

The expert panel used data submitted by CUWA members, available literature and
ongoing research, as well as their own experience and best professional judgement to arrive
at potential source water quality requirements. Available models for DBP formation were
evaluated to investigate threshold DBP formation behavior and to support the preliminary
conclusions reached by the expert panel. This report presents the best professional
judgement from this expert panel.

This report is subdivided into the following chapters:

Chapter 2 - Potential Regulatory Scenario and Schedule
Chapter 3 - Treatment Processes to Meet Regulatory Requirements

Chapter 4 - Evaluation of Source Water Quality and Treatment Efficiency

In Chapter 2, the general trends in drinking water regulations are discussed and
plausible, future regulatory criteria are presented. Treatment processes relevant to users of
water diverted from the Delta are presented in Chapter 3, together with general assumptions
regarding the design and application of these processes. In Chapter 4, source water quality
is projected which allows the treatment processes defined in Chapter 3 to be used to meet the
potential regulatory scenario presented in Chapter 2.
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2.0 POTENTIAL REGULATORY SCENARIO AND SCHEDULE

2.1 REGULATORY SCENARIO

2.1.1 Introdaction

From a perspective of water quality parameters which can be controlled through
management strategies in the Delta [e.g., total organic carbon (TOC) and bromide], the most
critical present and firture human health-related regulations affecting the implementation and
performance of drinking water treatment processes for agencies using Delta water are:

1. Microbiological control - The focus for disinfection and microbial control currently
pivots around the removal and inactivation of Giardia and Cryptosporidium.
Currently, 3 log (99.9 percent) removal and inactivation of Giardia is required in the
Surface Water Treatment Rule (SWTR). The EPA began considering an Enhanced
SWTR (ESWTR) starting in late 1992, which would address the ability of systems
to maintain microbiological control as disinfection practices were scrutinized. This
rule would also address the removal/ inactivation of Cryptosporidium, through either
removal or inactivation. The ESWTR has been proposed in two stages (USEPA,
1994) and is currently being re-evaluated, as discussed below.

2. Disinfection By-Product Control - The disinfectant residual concentration and the
organic and inorganic compounds formed by the disinfection process (termed
disinfection by-products or DBPs) will be regulated wunder the
Disinfectants/Disinfection By-Products (D/DBP) Rule. This rule also was proposed
in two stages (USEPA, 1994) and is currently being re-evaluated.

Other water quality contaminants, such as pesticides, herbicides, and metals, are of
concern but are not likely to constrain treatment requirements as significantly as the
microbial and DBP regulations, based upon their occurrence in water currently diverted
from the Delta.

Both stages of the ESWTR and D/DBP Rule will impact the CUWA members and
will affect the quality of water diverted from the Delta to meet regulatory requirements using
an array of treatment technologies. Although a longer-term view of the regulations (i.e.,
second stage) is more appropriate to coordinate with the ultimate Delta management
solutions, these future regulations are still relatively uncertain. The initial regulations --

Stage 1 of the D/DBP Rule and the Interim ESWTR — have been agreed to in principle
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through a Federal Advisory Committee Act (FACA) process involving stakeholder meetings
held in the Spring and Summer of 1997. Consequently, the expert panel evaluated potential
future source water quality requirements using the specified technologies for both the near-
term and long-term regulations.

The following sections discuss potential regulatory scenarios for both the near-term
(i-e., Stage 1 D/DBP Rule and Interim ESWTR) and the long-term (i.e., Stage 2 D/DBP Rule
and Long Term 2 ESWTR) regulations. Source water quality requirements are developed
in Chapter 4, using the defined technologies in Chapter 3, to meet both the near-term and

long-term potential regulatory outcomes.

2.1.2 Potential Near-Term Regulatory Scenario

Stage 1 D/DBP Rule

The requirements for the Stage 1 D/DBP Rule have been agreed to in principle
through the FACA process. The requirements most significantly impacting treatment
technologies and source water quality requirements include maximum contaminant levels
(MCLs) and a treatment technique. Relevant MCLs include an 80 .g/L standard for total
trihalomethanes (TTHMs) and 60 wg/L value for the sum of five haloacetic acids (HAAS).
In addition, a 10 ug/L. MCL has been proposed for bromate (a compound formed in
bromide-containing waters, particularly with ozone treatment).

The treatment technique is enhanced coagulation and enhanced precipitative
softening. For the CUWA members, the requirements of enhanced coagulation are more
relevant than those for softening. With a few exceptions based upon treated water quality,
enhanced coagulation must be implemented at existing conventional treatment facilities. It
will not be enforced for direct filtration facilities. The treatment requirements for enhanced
coagulation, as they apply to this evaluation, are discussed in Chapter 3.

Interim ESWTR

The Interim ESWTR (IESWTR), also agreed to in principle at the FACA
negotiations, is designed to provide microbial protection as systems are potentially
modifying treatment practices to comply with Stage 1 of the D/DBP Rule. In summary, the
[ESWTR focuses on maintaining the level of chemical disinfection currently provided at
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existing facilities, while requiring a higher standard of particle removal. Briefly, the standard
for combined filtered water turbidity will be reduced to <0.3 NTU at least 95% of the time.
Individual filter turbidities must be monitored and there is a series of evaluations which must
be performed if individual filter water turbidities exceed | or 2 NTU for consecutive 15
minute measurements.

The chemical disinfection requirements are based upon a microbial “backstop.” In
concept, the backstop focuses on maintaining the minimum level of disinfection that existing
facilities have historically been providing. If a system modifies disinfection practices to
meet the requirements of Stage 1 of the D/DBP Rule, they must either 1) meet or exceed the
“backstop” disinfection practice, or 2) discuss their proposed disinfection modiﬁcat_ions with
the primacy agency (e.g., California Department of Health Services). The backstop is
calculated through profiling existing disinfection practices as follows:

1. The monthly average of daily Giardia inactivation is calculated for three consecutive

calendar years.

2, The minimum monthly average inactivation is identified for each calendar year.

3. The three minimum monthly average inactivations are averaged to calculate a single,
“backstop™ value.

This backstop is only applicable if a significant change in disinfection (e.g.,
disinfectant type, dosage) is implemented by the system which results in an inactivation that
is less than the backstop value. It is important to note that the backstop triggers a discussion
with the primacy agency. Itis possible that the utility may be allowed to reduce the level of
disinfection below the backstop level, depending upon the backstop value, disinfectant type,
and other site-specific issues. The final disinfection requirements, if less than the backstop,
are determined by the primacy agency together with the utility.

Historical disinfection data submitted by the Metropolitan Water District of Southern
California and the Alameda County Water District were reviewed to determine a “central
tendency” backstop for the CUWA members. The evaluation indicated that the backstop
value could vary between 90 percent (1 log) and 99 percent (2 log) inactivation of Giardia.
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Therefore, the expert panel considered both of these backstop values in determining source
water quality requirements.
otential =T
Based upon the above discussion, the potential near-term regulatory scenario is
summarized in Table 2.1;

TABLE 2.1

POTENTIAL NEAR-TERM REGULATORY SCENARIO

Regulation Parameter Treatment Requirement
or MCL
Interim ESWTR Giardia Additional 1 or 2 log inactivation by
disinfection, after treatment removal
credit
Stage 1 D/DBP Rule | TTHMs 80 pg/L
HAAS 60 ug/L
Bromate 10 pg/L

2.1.3 Potential Long-Term Regulatory Scenario

Stage 2 D/DBP Rule

Stage 2 DBP levels which were proposed in 1994, while acknowledged to be
"placeholder" values until additional data can be collected and reviewed, were assumed to
be reasonable targets for this analysis (i.e., TTHM of 40 p.g/L, HAAS of 30 ug/L). Further,
a bromate MCL of 5 ug/L was considered for the long-term. The rational for this level is
based upon a host of factors. First, the 104, 10%, and 10 excess cancer risk levels for
bromate are 5 ug/L, 0.5 ug/L and 0.05 p.g/L, respectively. These levels were confirmed in
EPA’s recent Notice of Data Availability for Disinfectants and Disinfection By-Products in
March 1998 (USEPA, 1998). Although a 5 pg/L limit was considered during the regulatory
negotiation in 1992-1993, a value of 10 ug/l. was established based upon practical
quantitation levels (PQLs) for this compound at that time. Since 1994, however, many
improvements have been made in the analytical technique for bromate thereby providing an
excellent potential for reducing the PQL in future rulemaking. Because of EPA’s
reaffirmation of the carcinogenicity of bromate in recent studies and the improvement in

analytical techniques, a bromate target of 5 ug/L. was selected for the long-term scenario.
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Long-Term ESWTR

The final outcome for 2 Long Term 2 ESWTR (LT2ZESWTR) is uncertain, but many
alternatives in the ESWTR proposed by EPA require treatment based on pathogen density
in source waters (USEPA, 1994). Based upon 1) a review of pathogen data collected at
various locations in the Delta by the Metropolitan Water District of Southern California, and
2) regulatory alternatives proposed in the ESWTR, plausible requirements identified by the
expert panel for Delta water range from 1 log and 2 log inactivation of Giardia to 1 log
inactivation of Cryptosporidium. This level of inactivation ﬁvould be required after treatment
removal credit is achieved. These criteria assume that higher log inactivations will be
required as the concentration of pathogens in the source water increases. For every log
increase in source water concentration, an additional log increase in removal/inactivation is
required to achieve a constant finished water quality. This concept was proposed in the
SWTR Guidance Manual and was furthered in severa! proposals published by EPA for the
ESWTR.

ial Long- lato

Based upon the above discussion, the potential long-term regulatory scenario is

summarized in Table 2.2:
TABLE 2.2

POTENTIAL LONG-TERM REGULATORY SCENARIO

Regulation Parameter Treatment Requirement
or MCL
Long-Term 2 ESWTR | Giardia Additional 1 or 2 log
inactivation by disinfection,
after treatment removal credit
Cryptosporidium Additional 1 log inactivation
by disinfection, after
treatment removal credit
Stage 2 D/DBP Rule TTHMs 40 pug/L
HAAS 30 ug/L
Bromate 5 ug/L
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While there are many factors that contribute to the uncertainty surrounding the
projected regulatory scenario in Table 2.2, it is the selected bromate level of 5 g/L that most
keenty influences the analysis. The rationale for this level (i.e., advances in detection limit,
the weight of the carcinogenic evidence, the precedence for THM and HAAS limits in Stage
2 at half the Stage 1 levels) in this analysis could ultimately be modified by a variety of
factors. Nevertheless, in the absence of more definitive direction, the panel considers a 5
ug/L value to be both prudent and plausible.

There are other potential regulatory outcomes involving 1) further lowering the
MCLs for DBPs, 2) the regulation of individual DBP species (rather.than the groups of
compounds represented by TTHM and HAAS due to the potentially more severe health
effects associated with brominated compounds), 3) regulating other DBPs beyond TTHMs
and HAAS, including the addition of other HA As (there are nine total) as analytical methods
are developed and refined, 4) a comparative risk framework which balances all of the risk
attributable to the DBPs formed, rather than providing specific MCLs for each group, and
5) concerns over reproductive and developmental effects that may be associated with DBPs,
which may lower the regulatory levels and/or the permissible maximum concentration {i.e.,
annual averaging may no longer be the basis for determining compliance). The potential

implications of such regulatory outcomes is briefly discussed in Section 4.4,

22 REGULATORY SCHEDULE

The recently-enacted 1996 Amendments to the Safe Drinking Water Act (SDWA)
have caused EPA to adopt a more ambitious schedule than EPA presented in June 1996 (see
Table 2.3). The June 1996 dates were based upon a scenario in which EPA would not be
“pushed” to develop an Interim ESWTR, and promulgate Stage 1 ‘of the D/DBP Rule and the
Interim ESWTR, until pathogen data were available from the Information Collection Rule
(ICR).
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TABLE 2.3
COMPARISON OF OLD AND NEW REGULATORY SCHEDULE

Promulgation Date
Regulation Initial Revised
(June 1996) (August 1996)
Interim ESWTR June 2000 November 1998
Long Term 2 ESWTR NA W November 2000
Stage 1 D/DBP Rule June 2000 November 1998
Stage 2 D/DBP Rule June 2003 May 2002

Notes:
1) NA = Not available

EPA understands, however, that the LT2ZESWTR and Stage 2 of the D/DBP Rule, at
a minimum, are linked to data availability through the ICR. Monitoring for the 18-month
ICR began in July 1997. Consequently, EPA was pressed between the statutory
requirements and the recognition that a longer time frame would be required to promulgate
Stage 1 of the D/DBP Rule and the IESWTR if the ICR data were to be considered.
Therefore, EPA proceeded with interim regulations for microbial and DBP control based
upon the existing knowledge base rather than waiting for the ICR data. The FACA process
for the agreement in principle concluded in June 1997 to allow EPA to meet the schedule in
Table 2.3 for the near-term regulations. Nevertheless, both the LT2ZESWTR and Stage 2 of
the D/DBP Rule will ultimately need to be finalized and become effective by the dates given
in the reauthorized SDWA (November 2000 and May 2002, respectively) and take the ICR
data into account. Even though the ICR monitoring has begun, the schedule will remain tight
as a result of the time needed to analyze the data and to perform treatability studies to
support compliance forecasts for the Stage 2 D/DBP Rule.
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3.0 TREATMENT PROCESSES REQUIRED TO
MEET FUTURE REGULATIONS

In this chapter, general process criteria are defined to characterize specific treatment
processes relevant to users of water diverted from the Delta. Source water quality is
determined in Chapter 4 which permits these treatment processes to meet the potential
regulatory scenarios discussed in Chapter 2.

3.1 SELECTION OF TREATMENT PROCESSES TO BE EVALUATED

As a part of this effort, CUWA requested that the expert panel initially focus on those
treatment processes which were considered to be the most cost-effective for simultaneously
meeting the requirements of the D/DBP Rule and the ESWTR when treating water diverted
from the Delta. These processes were defined as enhanced coagulation, a treatment
technique proposed for Stage 1 of the D/DBP Rule, and ozone disinfection. These two
processes are also relevant for Stage 2 of the D/DBP Rule and were considered appropriate
because they can be implemented into facilities currently owned and operated by the CUWA
agencies (as well as a majority of conventional filtration facilities across the country). For
example, the majority of filtration systems across the country use conventional treatment
including sedimentation, which allows for increased coagulation dosages to meet proposed
enhanced coagulation requirements. In addition, some CUWA facilities already use ozone
disinfection. The most cost-effective option(s) for mneeting potential future regulations is
specific for each water purveyor, depending upon water source and quality.

Based upon comments received from the Natural Resources Defense Council
(NRDC), CUWA also directed the expert panel to evaluate the impact of implementing post-
filter granular activated carbon (GAC) adsorbers and membranes on the potential allowable
source water quality characteristics. Neither of these processes are currently used by any of
the CUWA members and their feasibility for large scale water treatment facilities in
California is uncertain. Post-filter GAC adsorbers and membranes can be at least an order
of magnitude more expensive than ozone and the feasibility of these technologies is much

more uncertain based upon cost, environmental permitting constraints, and availability of
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residual handling altematives. This view is shared by much of the water industry. For
reference, only one or two treatment plants in the country at the size comparable to many of
the CUWA members use post-filter GAC or membranes for drinking water treatment.
There are CUWA members who now treat much higher quality water than that
currently diverted from the Delta. These entities are able to use in-line filtration or simply
disinfection without filtration to produce high quality drinking water. It should be
emphasized that the determination of feasible treatment processes 1s dependent upon the
existing source and that this evaluation is based only upon those entities currently using

water diverted from the Delta.

32 GENERAL ASSUMPTIONS FOR SELECTED TREATMENT PROCESSES

3.2.1 Enhanced Coagulation

Enhanced coagulation offers the advanfages of removing naturally-occurring organic
material, thereby removing DBP precursors which, upon disinfection, form DBPs. As such,
MCLs for TTHMs and HAAS can be addressed by enhanced coagulation, when followed by
chlorine disinfection. Upon review of the potential for DBP formation, it was determined
that enhanced coagulation would only be required under conditions in which free chlorine
is used for primary disinfection (pathogen inactivation), followed by chloramines for
secondary disinfection to maintain a distribution system residual. Further, this treatment
option is only applicable to instances in which either 1 or 2 log Giardia inactivation is
required to demonstrate microbial control, as discussed in Chapter 2. It was assumed that
Cryptosporidium inactivation could not be achieved by free chlorine disinfection under
treatment conditions feasible for drinking water systems.

The conditions for enhanced coagulation were defined according to the specific
percent removal requirements for Total Organic Carbon (TOC) — as proposed in Stage 1 of
the D/DBP Rule (USEPA, 1994) and amended through the FACA process -- by raw water
TOC and alkalinity. Given the specific TOC removal percentages in the proposed D/DBP
Rule, this translated to a projected 40 mg/L dosage of alum at a coagulation pH of 7.0, and
possibly as low as 6.5. Consequently, acid addition may be required since the 40 mg/L
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dosage will likely only lower the pH to a value between 7.0 and 7.2. These coagulant
dosages are not atypical of those curmrently being used by some CUWA members (e.g.,
Alameda County, Contra Costa, and Santa Clara Valley Water Districts), although these
systems do not reduce pH with acid to improve precursor removal. It was assumed that a
chlorine: TOC ratio of 1:1 and 60 minutes of free chlorine contact (t;;) would be required
to achieve 1 log inactivation of Giardia. For 2 log Giardia inactivation, 120 minutes of free
chlorine contact would be required. The above criteria for chiorine dose and contact time
assume a chlorine residual of approximately 1 to 1.5 mg/L after the associated contact time,
with a t,g:ts, ratio of between 0.5 and 0.6 in a moderately well-baffled contactor. This allows
for the appropriate CT values to be met at the limiting case of a temperature between 10 and
15° C and a chlorination pH of 7.0 to 7.5. The 1 and 2 log Giardia inactivation targets are
applicable to both the backstop for the IESWTR and some of the microbial requirements for
the LT2ZESWTR in the potential regulatory scenarios in Chapter 2.

In the above definition, it is assumed that chlorination would be postponed until after
coagulation, flocculation and sedimentation is complete. It is recognized that during the
latest round of regulatory deliberations, the USEPA accepted that utilities may need to
provide raw water chlorination -~ and receive credit for microbial inactivation —
simultaneously with removing organic material to reduce DBP formation. Recent enhanced
coagulation research (Summers, 1997) indicates that the DBPs formed when chlorination is
delayed until after sedimentation may be only 75 to 80 percent of those formed when
prechlorination is practiced. Consequently, the definition of enhanced coagulation used in
this evaluation represents the best that systems could achieve in terms of DBP production.
This translates to a larger allowable range for source water quality. In addition, the above
definition assumes that the systems can and will construct additional dedicated contact
chambers to meet inactivation requirements, if required. There are costs associated with

providing additional clearwell contact time beyond that currently available.
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In the evaluation in Chapter 4, regions of “uncertainty™ are illustrated to delineate
those source water conditions under which the selection of specific treatment technologies
will be highly system-specific. For enhanced coagulation, these regions will include the
uncertainty associated with potential differences in DBP formation based upon whether or

not prechlorination is practiced under enhanced coagulation conditions.

3.2.2 Ozone Disinfection

The use of ozone disinfection offers the opportunity to meet the MCLs for TTHM
and HAAS in the potential regulatory scenario by again using chloramines as the secondary
disinfectant. Therefore, additional removal of naturally-occurring organic matter may not
be necessary. That is, enhanced coagulation may not have to be coupled with ozone
disinfection, as long as the source water TOC is < 4.0 mg/L and alkalinity is > 60 mg/L as
CaCO,. Implementing ozone and chloramines under the Stage 1 timeframe to meet both
Stage 1 and Stage 2 MCLs is one strategy for water utilities to avoid implementing
enhanced coagulation when treating source waters with TOC concentrations < 4.0 mg/L and
alkalinity > 60 mg/L as CaCQ,. Many entities using water diverted from the Delta, however,
treat source water TOC concentrations > 4 mg/L.

Based upon the ozone dosage and inactivation data from the CUWA members, the
expert panel’s experience, and recent research, possible ozone: TOC ratios which may be
required to achieve pathogen inactivation were evaluated. These ratios take into
consideration a host of factors, including 1) CT requirements for 1 log Crypiosporidium
inactivation may be up to 10 times that required for 1 log Giardia inactivation, 2) ozone
residuals increase as dosages increase for a fixed contact time once the initial ozone demand
has been satisfied, and 3) pH affects the persistence of ozone residuals. The ratios were
adjusted for pH effects (i.e., greater ozone residual persistence as pH decreases resulting in
lower ozone requirements). For example, to meet 1 log Giardia inactivation at ambient pH,
Alameda County Water District routinely requires an ozone to TOC ratio of 0.8 (ambient pH
for entities using water diverted from the Delta can range from 7.5 to 9.5, a “typical” value
of 7.8 is used in this analysis). At pH 7, MWD's demonstration plant results indicated
roughly a 0.7 ozone: TOC ratio for achieving 2 log Giardia inactivation. It is important to

note that CT compliance needs to be achieved continuously, and therefore an approximate
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20 percent safety factor was applied to the CUWA member data. This also partially accounts
for EPA’s approach in setting CT values based upon 90 percentile values versus median (50
percentile values) which are represented by the CUWA member data. The selection of
ozone: TOC ratios also considered operational issues, for which it was assumed that there
would be a certain *“overshoot” of specific dosage targets to ensure continual CT compliance.
Based upon these assumptions, bromate formation was evaluated at a range of ozone: TOC
ratios and pH values, as summarized in Table 3.1.
TABLE 3.1

OZONE: TOC RATIO AND PH CONDITIONS FOR

BROMATE EVALUATION
pH Ozone: TOC Ratios
7.8 - 08,12,15
7.2 0.7,1.0, 1.3
6.8 0.6,09,1.1
6.5 0.5,0.75,1.0

The ozone: TOC ratios at each pH were considered to inactivate 1 log Giardia, 2 log
Giardia, and 1 log Cryptosporidium. The 1 and 2 log Giardia inactivation is relevant to both
the potential near and long-term regulatory scenarios presented in Chapter 2. The 1 log
Cryptosporidium inactivation is only relevant to the LTZESWTR in the potential regulatory
scenario in Chapter 2.

It is recognized that the above ozone:TOC ratios are dependent upon other ozone
design criteria proposed, such as a 12 minute contact time in a single, multi-chamber
contactor. Other facility configurations, such as two-stage ozonation {(e.g., ozone added at
raw and seftled water) and longer ozone contact times may yield different source water
quality constraints for a fixed water quality target (e.g., bromate MCL). The criteria
proposed here are based upon typical ozone system designs throughout the country.

The expert panel was also requested to evaluate bromate formation at pH 6.0.
Relatively fewer data are available at this pH, and this value is outside the boundary
conditions of available models (Ozekin, 1994) that were used to assist in validating the
expert panel’s initial opinions. Further, very few systems with moderate to high alkalinity
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(> 60 to 80 mg/L as CaCO,) would consider providing treatment at a pH of 6.0. It has a
significant impact on chemical (acid) feed requirements to reduce pH which, in tum, have
secondary impacts. For example, total dissolved solids (TDS) levels can increase
significantly as a result of acid addition to achieve a pH of 6.0 in moderate to high alkalinity
waters. A pH of 6.0 is also very aggressive to basin and pipe surfaces, and special
precautions should be implemented in the design and construction of facilities to
accommeodate this pH.

It is the relative lack of data, however, that led the expert panel to not predict bromate
production at a pH of 6.0. Any bromate concentration predicted at this pH would be
speculative in nature, and would have a much greater uncertainty than other values presented
in this report. Consequently, predictions of bromate formation at pH 6.0 are not presented.

3.2.3 Granular Activated Carbon Adsorption

Post-Filter GAC

Like enhanced coagulation, granular activated carbon controls the formation of DEPs
through the removal of DBP precursors. Initially, GAC can remove over 80 percent of the
organic DBP precursors. It is an unsteady-state process, however, in which the effluent
concentration increases with time and the GAC has a finite adsorption capacity. Thus, when
the effluent treatment objective is exceeded the GAC must be removed from the adsorbers
and reactivated or replaced. The critical design parameter is the empty bed contact time
(EBCT), which is the ratio of the volume of GAC to the volumetric flow rate. The critical
operational parameter is the reactivation time or run time to the controlling effluent treatment
objective. For the control of DBP precursors, typically measured as TOC, design EBCTs of
15 to 30 minutes are used and the GAC is operated until the effluent concentration (C)
reaches 30 to 70 percent of that in the influent (C,). The EBCTs are chosen so that the
reactivation periods are at least 60 days. More frequent removal/reactivation of the GAC is
expensive and limits feasibility from an operational perspective.
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GAC is normally applied after the coagulation/sedimentation process and was
assumed to follow rapid media filtration for this evaluation (post-filter adsorption mode).
A GAC influent TOC range of 3 to 7 mg/L was evaluated and Table 3.2 lists the resulting
effluent TOC concentration values for a range of breakthrough ratios (C/C,).

TABLE 3.2

PREDICTED GAC EFFLUENT QUALITY FOR
A RANGE OF INFLUENT TOC CONCENTRATIONS

Influent Effluent TOC (mg/L)
(lTn(g)!E) C/Cy=03 | C/ICy=05 | CIC;=0.7
3 0.9 1.5 2.0
4 1.2 2.0 2.8
5 1.5 2.5 35
6 2.8 3.0 42
7 2.1 3.5 49

The same disinfection assumptions that applied to enhanced coagulation are also
applicable to post-GAC microbial inactivation (i.e., a 1:1 chlorine to TOC dose ratio, 60 and
120 minutes of free chlorine contact to yield 1 and 2 log Giardia inactivation, respectively;
free chlorine followed by chloramines for distribution system residual; no Crypfosporidium
inactivation with this chlorine/chloramine combination).

Ozone and GAC Treatment

It is important to note that GAC, by itself, will not remove pathogens. Therefore,
some systems, particularly in Europe, use GAC following ozone disinfection. In this
configuration, ozone provides a strong disinfectant and the GAC is used to control
biodegradable ozonation by-products through biological activity and to remove precursors
of chlorination/chloramination by-products through adsorption. Many of the biodegradable
ozonation by-products can be completely removed, and depending on the EBCT and water
quality conditions, the biodegradable organic carbon (BDOC) can be decreased to the levels
in the water prior to ozonation. GAC has not been shown to be efficient, however, for
removing bromate using feasible design criteria in full-scale applications. This is discussed

in greater detail in Section 4.2.2.
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Following ozone, GAC can be used in a steady-state mode where the GAC is
replaced at a very low frequency (once every 3 to 10 years) and a 20 to 30 percent removal
of DBP precursors can be expected. In an unsteady state mode, as described above, the GAC
is replaced more often (more than once per year) in which higher removal (30 to 70 percent)
of DBP precursors can be expected. In this evaluation of ozone and GAC, ozone is expected
to provide inactivation of Cryptosporidium, and chloramines will be applied after the GAC
to provide a distribution system residual. A free chlorine contact time of 5 minutes was
assumed sufficient to provide post-GAC inactivation of heterotrophic plate count bacteria,
prior to the application of ammonia.

In this evaluation, it was assumed that the ozone and GAC act somewhat
independently for the inactivation and removal of water quality contaminants. For example,
ozone can be used to inactivate Cryprosporidium; GAC does not appreciably remove
microbial contaminants. Ozone forms bromate; GAC does not adsorb bromate in feasible
full-scale applications. Ozone does not remove precursors for organically-based DBP
compounds (THMs and HAAs); GAC adsorbs these compounds. It is recognized, however,
that ozone creates biodegradable organic components which can be adsorbed by GAC,
thereby reducing the DBP formation potential through biodegradation. The amount of this
removal compared to direct adsorption of organic material is relatively small and within the
error of the estimates projected by the expert panel for GAC adsorption, alone.

3.2.4 Membrane Treatment

For simplicity, membrane treatment is divided into two categories in this evaluation:

1. Membrane filtration (e.g., microfiltration, ultrafiltration), which removes particles,
protozoan cysts (Giardia and Cryptosporidium), and some viruses. Membrane
filtration does not remove dissolved organic material, hardness, or ionic compounds
(e.g., bromide) to any significant degree.

2. Membrane softening (¢.g., nanofiltration, reverse osmosis), which removes particles,
protozoan cysts, dissolved organic carbon, hardness, viruses and some ions (e.g.,
bromide). These “tighter” membranes must be preceded by particle removal to
reduce fouling. Recently, the use of nanofiltration and reverse osmosis for dissolved
organic carbon removal is challenging the traditional use for softening. RO
membranes provide more complete rejection of salt (e.g., chloride bromide) than NF
membranes.
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Membrane filtration and membrane softening differ in many aspects. In general,
capital costs for membrane softening are at least twice those for membrane filtration and
much higher operating pressures are required for membrane softening (80 to 200 psi) as
compared to membrane filters (15 to 30 psi). Therefore, the higher quality water produced
by membrane softening comes at a price.

Membrane Filtration

Membrane filtration is being evaluated in a wide array of drinking water applications.
The largest facility with an operating history in the United States is a 5 mgd facility in San
Jose, CA. Larger facilities are under design, construction, and are being put on-line. Design
of a 28 mgd facility is underway with planned operation in 2000 in Del Rio, Texas.

Nevertheless, the use of membrane filtration for large plants (> 40 to 50 mgd) has not been

demonstrated and the feasibility is uncertain. Most MF/UF installations showing
demonstrated performance have modular units in the 1 to 1.5 mgd capacity range. Therefore,
large plants require a large number of treatment modules, which significantly increases
facility complexity.

The major advantage of membrane filtration is that, in the absence of coagulation,
it does not produce a chemically-treated waste product. Consequently waste disposal is
simpler. Further, the cost of membrane filtration is competitive with complete conventional
treatment. The feasibility of membrane filtration, however, is dependent upon the source
water. It performs best on low turbidity waters and waters low in TOC. Because membrane
filters do not remove dissolved compounds, additional pretreatment (i.e., coagulation,
flocculation and possibly sedimentation or flotation) must precede this technology if removal
of organic carbon is necessary. This may reduce the cost efficiency of membrane filtration
compared to conventional treatment.

Because membrane filters do not remove TOC or bromide, and because some virus
inactivation still is required after treatment, the use of ozone disinfection followed by a
chloramine residual in the distribution system will allow for the maximum flexibility in
source water quality diverted from the Delta. In this evaluation, it was assumed that
microfilter (MF) or ultrafilter (UF) membranes would follow existing, conventional

sedimentation. Assuming 1 log and 2 log virus removal credits for sedimentation coupled
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with MF and UF, respectively, additional 3 log (MF) and 2 log (UF) virus inactivations will
be required by ozone to meet regulatory requirements. The CT requirements for 1 and 2 log
virus inactivation by ozone are similar to that required for 0.5 log and 1.5 log Giardia
inactivation, respectively. Therefore, bromate formation stiHl is a concern using a membrane
filtration/ozone/chloramine treatment strategy. Consequently, it was assumed that an
ozonation pH of 6.5 would be required to maximize the flexibility in source water bromide
concentrations diverted from the Delta.

Instead of using ozone, it is possible to use free chlorine following MF or UF to
provide virus inactivation. The use of chlorine, however, introduces source water limitations
based upon TTHM and HAAS concentrations. Consequently, ozone was evaluated for
disinfection rather than free chlorination following membranes. Ir addition, it may be
possible to demonstrate a 4 log virus removal using UF, thereby eliminating any need for
supplemental primary disinfection. This would have to be demonstrated to the satisfaction

of the primacy agency.
Membrane Softening for DOC and Bromide Removal

There are a few membrane softening plants used for potable water treatment
throughout the country, mostly in Florida. The largest membrane softening application for
drinking water in the United States is 12 mgd. Slightly larger facilities have been
constructed for groundwater recharge in California.

NF/RO membrane provides distinct advantages compared to MF/UF in that microbial
contaminants (Giardia, Cryptosporidium and some viruses), dissolved organic carbon and
bromide are all removed. There are two major issues which affect the feasibility of NF/RO
membrane treatment in California. One is the disposal of membrane concentrate and the
other is the volume of concentrate “wasted” from the system, which is much larger than that
“wasted” by MF/UF systems. In a water-short regions such as California, the reject of 15
percent of the source water volume may be considered unacceptable. Fﬁrrher, this reject is
highly concentrated with dissolved ions, and therefore disposal options, other than the ocean
(if this can be environmentally permitted) are limited. Consequently, these considerations
must be carefully weighed when determining whether it is feasible to implement NE/RO
treatment.

3-10 DRAFT FINAL 5/15/98




For softening membranes, it is assumed that existing conventional treatment available
at the CUWA treatment facilities, followed by cartridge filters, will provide sufficient
pretreatment. Research and full-scale operations suggest that NF treatment can achieve at
least 90 and 50 percent removal of TOC and bromide, respectively. It is recognized that RO
could provide even higher levels of bromide removal (up to 90 percent), but NF was used
as the limiting case in this evaluation. Further, it was assumed that membranes would be
treating the entire flow. It is recognized that many facilities by-pass a portion of the
membrane influent to achieve a target value for specific parameters (e.g., total dissolved
solids) to lower costs and reduce corrosivity. This refinement, however, is beyond the scope
of this effort as the extent of blending desired is site-specific.

Application of NF/RO is considered in combination with post-membrane chlorination
for both primary and secondary disinfection in this evaluation because of the generally good
quality (low TOC and TDS) of the treated water. Uniform formation conditions (UFC) were
used to simulate the distribution system conditions (Summers et al., 1996); 24 hour contact
time, pH 8.0, temperature of 20° C and a free chiorine residual of 1 mg/L after 24 hours.

3.3 CONCEPTUAL UNIT COSTS FOR TECHNOLOGIES

The technologies presented in this chapter have unique capital and operation and
maintenance (O & M) costs. In this section, conceptual unit costs for specific technologies
are provided. The estimates show a range of incremental costs, on a $/acre-ft (AF) basis
(e.g., the increased unit cost for water treatment), for emhanced coagulation, ozone
disinfection, granular activated carbon (GAC), membrane filtration (MF/UF), and membrane
softening (NF/RO).

A range is provided to demonstrate that there is a spectrum of costs associated with
a given technology, which is highly dependent upon factors such as design criteria, system
size, and other site-specific factors. It must be emphasized that the costs presented here are
incremental costs, and do not include costs for other aspects of treatment. For example, the
membrane treatment costs do not include pretreatment, which will be considerable for

NF/RO treatment. It is possible that conventional treatment including filtration can provide
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adequate pretreatment for NF/RO, but the consistency of the pretreated water is critical for
the success of the NF/RO technology.

The range of costs presented are based upon the expert panel’s experience with
systems around the country and are consistent with costs prepared for the USEPA during
their development of the D/DBP Rule. These technology costs were peer-reviewed during
the regulatory negotiation in 1992-1993 and were deemed acceptable by water industry
representatives. Further, the costs were updated for the 1997 deliberations, and membrane
costs were modified to reflect the substantial improvements in technology since 1992.

The expert panel did not generate independent cost estimates for CUWA members,
as such costs are extremely site-specific and such an evaluation is not with the scope of this
effort. The costs presented in this Section were compared to costs developed by the
Metropolitan Water District of Southemn California for all techrologies, with the exception
of membrane filtration When Metropolitan’s estimates are converted to unit costs (3/AF),
the values fall within the range of costs presented here.

Table 3.3 provides unit costs for the technologies on a $/AF basis. These conceptual
costs incinde amortized capital costs (e.g., 20 year design period, 8 percent interest) added
to annual O & M costs. Again, these costs assume treatment of the entire facility flow,

without bypassing and blending.
Table 3.3
Conceptual Incremental Unit Cost Treatment
Incremental Cost
Treatment $/Ac-Ft
Enhanced Coagulation 16-34
Ozone 26-42
Granular Activated Carbon 100-210
ME/UF Membranes 140-250
NF/RO Membranes 340-650
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It is important to note that costs for controlling pH are not provided in the above
table. These costs are highly site-specific but can add §5 to $10/Ac-Ft to incremental costs. I
In addition, it is important to reemphasize that all incremental costs are highly dependent
upon many site-specific factors. A sample of potential factors affecting costs is presented l
in Table 3.4, :
Table 3.4 l
Some Factors Affecting Incremental Treatment Costs
Technology Example Factors Affecting Incremental Costs l
Enhanced Coagulation 1. System size 7
2. Existing coagulant dosage I
3 Required Coagulant dosage/pH ;
4, Existing and feasible sludge disposal method
Ozonation L System size l
2 Oxygen feed source
3. Ozone dosage and pH conditions
4. Energy costs I
Granular Activated Carbon 1. System size
2. GAC reactivation frequency I
3. Method of reactivation/replacement
4. Energy costs
MF/UF Treatment 1. System size I
2 Operating philosophy
3. System configuration
4, Backwash disposal l
NF/RO Treatment 1. System size
2. Operating philosophy I
3. Energy costs
4, Concentrate disposal option
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4.0 EVALUATION OF SOURCE WATER QUALITY
AND TREATMENT EFFICIENCY

4.1 WATER QUALITY IMPACTS AND VARIABILITY

In this section, water quality constraints are described which will allow
implementation of specific treatment processes to meet potential regulatory goals. In
general, the water quality constraints will be described in terms of two measurable surrogate
parameters which affect DBP formation; TOC and bromide. In evaluating these water
quality variables and interpreting the results, it is important to recognize that:

1. TOC is a heterogeneous mixture, and is comprised of humic and fulvic acids and
other naturally-occurring organic material which varies from source to source and
from location to location within a source. Consequently, TOC from different
regions of the Delta will not have an identical impact on DBP formation. In this
effort, it was necessary to assume that TOC could be a unifying variable for organic
DBP precursor material, even given the inherent variability in the material which
comprises this parameter.

2. The extent to which bromide participates in DBP reactions is dependent upon its
oxidation state as well as its relative concentration with other competing oxidants
(e.g., chlorine). The following analysis is not stoichiometrically-based, but rather is
empirical in nature based upon measured formation rates and other data available to
the expert panel. )

3. The formation of DBPs is dependent upon many other water quality parameters
beyond TOC and bromide, alone. Some of these include temperature and pH. The
expert panel focused on TOC and bromide because it was assumed that management
alternatives for the Delta had the opportunity to affect these variables, and therefore
their control will influence subsequent DBP formation through treatment processes.
In the following presentation, bromide concentrations are provided in ug/L. It is

recognized that bromide is often related to chloride concentration, as both are present in sait

water which can intrude into the Delta system. If chloride concentrations relevant to stated
bromide concentrations are of interest, the following conversion (Krasner et.al. 1994) can be

used:

Cl' (mg/L) = Br (}.Lg/;.:; ;' 4.96
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4.2 DISINFECTION BY-PRODUCT FORMATION

4.2.1 Halogenated Organic By-Products

To assist in assessing the formation of DBPs from treated water from the Delta, a
TTHM formation model developed for the Metropolitan Water District of Southern
California was used (Malcolm Pirnie Inc., 1993). The model was developed from 648 data
observations under bench-scale conditions using various blends of water diverted from the
Delta. A chlorine-to-TOC dose ratio of 1:1 and free chlorine contact times of 60 and 120
minutes (to yield 1 and 2 log Giardia inactivation, respectively) were used in the analysis.
A pH of 7.0, a temperature of 20° C and bromide concentration values of 50, 100, 150, 200
and 300 g/l were also used. These conditions were within the experimental boundaries of
the model. A more detailed description of the model is provided in Appendix A. The
predicted TTHM values are summarized in Table 4.1.

. The TTHM values were compared to the data supplied by the CUWA members, those
in the open literature, and with the experience of the expert panel. A summary of the data
provided by the CUWA members is included in Appendix B. The available data and the
expert panel’s experience agreed well with values in Table 4.1.

HAAs are also formed under these reaction conditions. The Stage 1 and Stage 2
proposed TTHM MCLs of 80 and 40 ug/l, and HAAS MCLs of 60 and 30 ug/L,
respectively, yield a mass concentration TTHM-to-HAAS ratio of 1:0.75. The DBP data
supplied to the expert panel by the CUWA members indicate that the TTHM values exceed
the HAAS concentrations by greater than this ratio of 1:0.75 in 84% of the 160 cases where
paired TTHM and HAAS data were available. Other data from both research and full-scale
applications in waters containing at least 50 wg/L of bromide confirm these findings
(Summers, et. al., 1996, Cheng, et. al., 1995, Shukairy, et.al., 1994). Thus, it was concluded
that TTHM:s are the DBP of regulatory concern for this evaluation of organic DBP precursor
removal. It is important to note, however, that HAAS represents only five of the nine HAA
compounds and three of the four remaining are mixed bromo-chioro compounds which have
been shown to have significant levels of formation in bromide containing waters (Cowman
and Singer, 1996). If HAAG6 or even HAA9 were to become regulated, then the controlling

parameters and values could be affected. Further, for source water bromide levels
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‘ TABLE 4.1
. PROJECTED TTHM FORMATION FROM TREATED WATER
TTHM Formation (ug/L)
Treated TOC (mg/L) | Bromide (1.g/L) | 1 hr. contact 2 hr. contact

. 2.0 50 23 28

100 26 31

150 28 33

. 200 3 36

300 36 43

2.25 50 26 31

Il 100 29 £

150 31 3%

200 34 a1

300 40 a8

II 3.0 : 50 34 a1

100 18 a5

150 a1 49

ll 200 45 54

300 53 ' 63

3.25 50 37 a4

ll 100 40 48

150 a4 53

200 a8 57

- 300 57 68

3.9 50 13 52

100 47 57

' 150 53 52

200 56 67

300 66 79

455 50 49 59

100 54 65

_ 150 59 71

200 64 77

' 300 76 50

- 5.2 50 55 66

100 61 72

’ 150 66 79

200 72 86

300 85 101

' 54 50 57 68

100 62 75

150 68 82

’ 200 75 89

360 37 104

6.0 50 62 74

100 68 BI

i 150 75 80

200 31 97

F 300 95 114
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considerably lower than 50 rg/L, it is recognized that HAAS may control over TTHM
(Cowman and Singer, 1996). These low bromide values were not considered relevant for
this study.

A 20 percent safety factor on THM and HAAS production was used in determining
the source water conditions which would result in the target DBP concentrations following
treatment. Thus a target TTHM concentration value of 64 1.g/1. (80% of 80 ug/L.) was used
for Stage |1 evaluations and 32 .g/L (80% of 40 ng/L) was used for Stage 2 evaluations.

4.2.2 Bromate Formation and Removal

Bromate Fopmation

The formation of bromate by ozone has come into focus only recently. The ultimate
MCL for this compound is of critical importance to facilities which have bromide in their
source water and are currently using, or anticipating the use of, ozone for drinking water
treatment. Even small concentrations of bromide (< 50 ug/L) can result in measurable
concentrations of bromate after ozonation. Therefore, the expert panel carefully evaluated
available data from the CUWA members, other available literature, and ongoing research
on bromate formation to evaluate potential source water constraints. Based upon these data,
the expert panel arrived at initial conclusions regarding potential source water bromide
concentrations which would be required to limit bromate formation within the potential
regulatory scenarios in Chapter 2.

Unfortunately, bromate formation is strongly dependent upon the nature of the
experimental system design (e.g., bench versus pilot or full-scale). In addition, bromate
formation depends upon ozone dosage and residual, which is often specific for full-scale
facilities, making the direct comparison of these data difficult. Therefore, a bromate model
(Ozekin, 1994) was utilized to systematically evaluate the impact of ozone dose, bromide,
TOC and pH on the formation of bromate and thereby supplement the available literature
(Shukairy et.al., 1994), data supplied by the Alameda County Water District, Contra Costa
Water District, Santa Clara Valley Water District, and Metropolitan Water District of
Southern California, and the expert panel’s experience. The model was developed from data
from several source waters including water diverted from the Delta, including results from
source waters containing bromide concentrations between 70 ug/I. and 440 ug/l.. A contact
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time of 12 minutes was chosen and the concentrations of TOC, bromide, ozone dose and pH
were varied over representative ranges as discussed in Chapter 3. At each pH, three ozone:
TOC ratios were estimated to provide the following levels of inactivation; 1 log Giardia, 2
log Giardia and 1 log Cryptosporidium. The dose of ozone estimated for these inactivations
decreases with decreasing pH as a higher ozone residual is maintained at the lower pHs. The
results of the modeling supported the initial conclusions reached by the Panel based upon the
available literature and review of the CUWA data. A more detailed description of the model
is provided in Appendix A.

Figure 4.1 illustrates bromate formation as a function of source water bromide and
ozonation pH. Relationships are shown for 1 and 2 log Giardia inactivation for both 5 and
10 pg/L bromate standards, and 1 log Cryptosporidium inactivation for a 5 ug/L bromate
requirement.

Bromate Removal

Bromate removal after ozonation has been studied for the following technologies:

. Ferrous salt coagulation

. Reduction on a GAC surface

. UV Irradiation

It is important to recognize that research on bromate removal mechanisms is
relatively new and has only been conducted for about the last five years. Consequently, the
technologies presented below have been evaluated on a laboratory scale and published
literature on full-scale applications is not available. It is premature to consider that these
bromate removal technologies could be implemented reliably and cost-effectively on a full-
scale basis.

Ferrous Salt Coagulation

Based on results of an AWWARF project conducted at the University of Colorado
and currently in press, ferrous salts have been evaluated as a bromate removal technique
with pre-ozonation. Up to 50 to 70 percent removal was reported though filterability
problems (turbidity and particle breakthrough) were experienced. Ferric addition in
conjunction with ferrous salts somewhat circumvented these filterability problems, though

the issue has not yet been sufficiently evaluated. Bromate levels after ozonation ranging
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from 20 to 50 ug/L were reduced to below 10 wg/L.. Consequently, it is not certain whether
a5 ug/L limit could be met (this depends, in part, on levels exiting the ozone contactor).

Reduction on a GAC Surface

Bromate removal in a GAC contactor is expected to be a two step process in which
the bromate is first adsorbed onto the GAC and subsequently is reduced to bromide. Almost
complete bromate removal can be expected on a fresh GAC bed. The adsorption and
chemical reduction, however, rapidly reaches a steady state with a reduction in removal
percentage of bromate from the influent water. The time to reach a steady state varies as a
function of empty bed contact time (EBCT). In general, the rapid breakthrough shown to
date would result in very short reactivation frequencies that would be difficult to implement
on full-scale.

Expected bromate removals are based upon rapid small-scale colurnn test (RSSCT)
experiments without biological activity. The effect of biological activity on bromate removal
is not known. Additional research is being currently conducted to study these effects.

UV Irradiation

UV irradiation from medium pressure mercury lamps has been found to be effective
in the removal of bromate. Limited bench top continuous flow experiments have been
performed thus far (Siddigui and Amy, 1994). A contact time of less than 10 minutes
combined with at a UV dose of 600 mW-sec/cm? was found to reduce 50 to 100 ug/L of
bromate to less than 2 ug/L.. Although this technology has been effective on a bench scale,
the cost-effectiveness and reliability of UV in large scale application has not been
demonstrated or completely evaluated. This technology has not been applied for any
purposes at drinking water facilities the size of those operated by the CUWA members.

43 SOURCE WATER QUALITY FOR REGULATORY SCENARIOS

In the following discussion, source water quality in terms of TOC and bromide is
estimated based upon the implementation of specific treatment technology (defined in
Chapter 3) and the potentiﬂ regulatory outcome (described in Chapter 2). Source water
concentrations of TOC were evaluated between 2 and 7 mg/L. The 7 mg/L value represents
the 90 percentile for TOC concentrations diverted from the Delta. Bromide concentrations
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were evaluated up to 300 ug/L, as this was also considered a practical maximum in this
evaluation. The data presented here are summarized in Section 4.5 both in tabular and
graphical form.

4.3.1 Stage 1 D/DBP Rule and IESWTR

Enhanced Coagulation

For enhanced coagulation, source water TOC concentrations in the range of 3 to 7
mg/L and bromide concentrations of 50, 100, 150, 200 and 300 ug/L. were evaluated. As
discussed in Chapter 3, an alum dose of 40 mg/L at a coagulation pH of 7.0, and possibly as
low as 6.5, was projected to be required to meet the TOC removal requirements. These TOC

removal requirements, which are a function of influent alkalinity and TOC concentrations,

and the resulting effluent TOC concentrations are shown in Table 4.2.
TABLE 4.2

DETERMINATION OF TREATED WATER TOC
FOR ENHANCED COAGULATION

Influent TOC Required Removal Treated TOC
(mg/L) (%a) (mg/L)
3 25 2.25
4 25 30
5 35 325
6 35 39
7 35 455

To assess the TTHMs formed from the chlorination of effluents with this TOC range,
the results in Table 4.1 can be utilized to draw the following projections:

1. For a 1 log Giardia inactivation using free chlorine for 60 minutes fotlowing
enhanced coagulation, it was projected that the following water quality conditions
would permit compliance with the stage 1 TTHM target of 64 ng/L in the regulatory

scenario:
Raw Water TOC Bromide Concentration,
Concentration, mg/L ugfL
<7 <150-200
<6 <200
<5 <300
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2, For a 2 log Giardia inactivation using free chlorine for 120 minutes following
enhanced coagulation, it was projected that the following water quality conditions
would permit compliance with the stage 1 TTHM target of 64 .g/L in the regulatory

scenario:

Raw Water TOC Bromide Concentration,
Concentration, mg/L ug/L
<7 <50-100
<6 <150
<5 <200
<4 <300

For both of the above scenarios, certain combinations of raw water TOC and bromide
concentrations that lie between the bounded concentration ranges are also projected to meet
the target DBP values. For example,l raw TOC concentrations between 6 and 5 mg/L and
bromide éoncentraﬁons between 200 and 300 wg/L, are projected to meet the DBP target
values under a 1 log Giardia inactivation.

Qzone Disinfection

Bromate formation is the limiting DBP (as opposed to TTHM and HAAS) for the
ozone treatment and disinfection strategy specified in this evaluation. It is the opinion of the
expert panel that the controlling source water quality parameter for the formation of bromate,
in the context of this evaluation, is bromide. It is recognized that higher concentrations of
TOC will result in higher ozone dosages to achieve a given CT, and, as a result, may increase
the concentration of bromate formed depending upon ozone residual, bromide concentration
and potentially other parameters such as contactor design. Higher ozone dosages as a result
of higher TOC also result in increased capital and operational costs for ozone treatment.
Further, TOC can also be limiting to the extent that the biodegradable material, formed by
the reaction between ozone and naturally-occurring organic matter (NOM), is not completely
controlled through biofiltration, thereby creating an undesirable regrowth potential in the
distribution system. The extent to which regrowth will be a problem is a function of the
distribution system design, as well as disinfectant residuals maintained and other water
quality parameters which are agency-specific. Nevertheless, sufficient data were not
available to isolate the impact of TOC on bromate formation, in the absence of variation in

bromide, pH and other water quality factors.
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Based upon the data supplied by the CUWA. members and other bromate formation

studies and the model results, the expert panel concluded:

1.

A bromate standard of 10 ug/L is restrictive at ambient pH values. At pH 7.8
(ambient for some pre-ozonated waters) it is projected that a bromide level of 50
#g/L or less would be needed to meet a bromate standard of 10 ng/L for 1 log
Giardia inactivation. This bromate standard could not be met for ozone dosages
providing 2 log Giardia inactivation at ambient pH.

Lowering the pH of ozonation is an effective means of reducing bromate formation.
If the ozonation pH were lowered to 6.5, then a 10 ug/L level of bromate may be
achievable with:

. 1 log Giardia inactivation in the bromide range of less than 500 n.g/L.
. 2 log Giardia inactivation in the bromide range of less than 300 ..g/L.

The potential for reliably meeting bromate standards using the bromate removal
technologies currently being evaluated is unknown at this time. Although some
technologies show promise, many have been demonstrated only on bench scale and
the understanding of full-scale feasibility is limited. Consequently, the expert panel
does not propose the use of bromate removal techniques as a well-understood and
currently feasible and reliable method for increasing the allowable source water
concentrations for bromide.

Limiting TOC concentrations were not estimated because of the limited availability
and robustness of the data illustrating the impact of TOC on bromate formation, in
the presence of bromide. It should be recognized, however, that higher TOC
concentrations translate to higher ozone dosages to meet a given disinfection
criterion and thereby can result in higher bromate formation. This is empirically
validated in reviewing bromate formed during settled water ozonation as opposed to
raw water ozonation. In general, when TOC concentrations are lower at a given
facility, ozone dosages to achieve a given disinfection requirement are lower, and
measured bromate concentrations are lower. Lower pH in settled water also helps
reduce bromate concentrations.

The expert panel recognizes that there are variations in bromate production data and

therefore looked for indications relating to threshold behavior. That is, evaluating source

water bromide concentrations which result in a clear increase in bromate concentrations for

a given set of ozonation conditions. Given some variation in the formation of bromate

reported at lower source water bromide concentrations (< 50 pg/L), the expert panel took a

position of plausible conservatism.
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GAC and Membrane Treatment

It was the opinion of the expert panel that, given the relative flexibility that enhanced
coagulation and ozone disinfection provided to meet the near-term regulatory scenario,
CUWA members would not implement GAC or membrane treatment for this potential
regulatory outcome. Consequently, source water quality limitations were not developed for

these technologies in the near-term regulatory scenario.

4.3.2 Stage 2 D/DBP Rule and LT2SEWTR

Enhanced Coagulation

Using the same approach taken for the stage 1 D/DBP Rule and IESWTR, the
following projections can be made for source water quality when using enhanced coagulation
to achieve the potential long-term regulatory outcome:

1. For a 1 log Giardia inactivation using free chlorine for 60 minutes following
enhanced coagulation, it was projected a raw water TOC concentration < 3.0 mg/L
and a bromide concentration < 150 ug/L would permit compliance with the Stage 2
TTHM target of 32 ug/L in the regulatory scenario.

2. For a 2 log Giardia inactivation using free chlorine for 120 minutes following
enhanced coagulation, it was projected that a raw water TOC concentration < 3.0
mg/L and a bromide concentration <50 ng/L would permit compliance with the
TTHM target concentration of 32 xg/L in the regulatory scenario.

Qzone Disinfection
The estimates illustrated in Figure 4.1 were again used to evaluate potential source

water limitations using ozone disinfection in the long-term regulatory scenario. The expert
pane! arrived at the following conclusions:

1. A bromate standard of 5 ug/L is very restrictive at pH values above 7. At pH 7.8
{ambient for some pre-ozonated waters) it is projected that this standard will not be
met for any of the potential microbial inactivation requirements.

2. If the ozonation pH were lowered to 6.5, then a § ug/L level of bromate may be

achievable with:
. 1 log Giardia inactivation in the bromide range of less than 200 xg/L.
. 2 log Giardia inactivation in the bromide range of 100 to 150 ug/L.
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. 1 log Cryptosporidium inactivation with a bromide concentration of less than
50 wgf/L.
3. The potential for reliably meeting bromate standard using the bromate removal

technologies currently being evaluated is unknown at this time. Although some
technologies show promise, many have been demonstrated only on bench scale and
the understanding of full-scale feasibility is limited. Consequently, the expert panel
did not propose the use of bromate removal technigues as a well-understood and
currently feasible and reliable method for increasing the allowable source water
concentrations for bromide.

4. Limiting TOC concentrations were not estimated because of the limited availability
and robustness of the data illustrating the impact of TOC on bromate formation, in
the presence of bromide. It should be recognized, however, that higher TOC
concentrations translate to higher ozone dosages to meet a given disinfection
criterion and thereby can result in higher bromate formation. This is empirically
validated in reviewing bromate formed during settled water ozonation as opposed to
raw water ozonation. In general, when TOC concentrations are lower at a given
facility, ozone dosages to achieve a given disinfection requirement are lower, and
measured bromate concentrations are lower. Lower pH in settled water also helps
reduce bromate concentrations.

GAC Treatment

In assessing the use of GAC to meet the Stage 2 TTHM target of 32 ug/L, several
constraints were used. The values in Table 4.1 suggest that the treated water TOC
concentration must be below about 2.5 mg/L to approach this TTHM target within the range
of bromide concentrations evaluated. To achieve this level of TOC in the finished water then
the GAC influent TOC must be below 5.0 mg/L at a breakthrough (C/C,) of 0.5, (see Table
3.2). As shown in Table 4.3, an EBCT of 20 minutes or greater is nesded to achieve this
effluent concentration while maintaining run times greater than 60 days (Summers et al.,
1994, Hooper et al., 1996).
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TABLE 4.3

ESTIMATED TIME TO 50 PERCENT BREAKTHROUGH
AT DIFFERENT GAC EMPTY BED CONTACT TIMES

Influent Effluent Time to 50% Breakthrough (days)
TOC TOC EBCT (min) | EBCT (min) | EBCT (min)
15 20 30
3 15 62 83 124
4 2.0 47 68 93
5 2.5 38 50 75
6 3.0 32 42 63
7 35 27 36 54

The assumption of 10 to 15 percent TOC removal by the coagulation process prior
to GAC yields a maximum raw water TQC of 5 mg/L for the GAC use scenario.

Using the results in Table 4.1 the following projections can be made based on the
above analysis:

1. For a 1 log Giardia inactivation using free chlorine for 60 minutes following
conventional coagulation and GAC, it was projected that a raw water TOC
concentration of <5 mg/L and a bromide concentration of < 150 xg/L would pemmit
compliance with the Stage 2 TTHM target of 32 ug/L in the regulatory scenario.

2. For a 2 log Giardia inactivation using free chlorine for 120 minutes following
coagulation and GAC, it was projected that a raw water TOC concentration of < 5
mg/L and a bromide concentration of <50 ug/I. would permit compliance with the
stage 2 TTHM target of 32 ng/L in the regulatory scenario.

Higher GAC influent TOC concentrations can be used with breakthroughs (C/C,)
lower than 0.5 to achieve effluent TOCs lower than 2.5 mg/L. For example an influent TOC
of 6 mg/L and a C/C, of 0.4 yields a GAC effluent of 2.4 mg/L. The run times are below 60
days, however, even at an EBCT of 30 minutes. The run time at a C/C, of 0.4 is about 20
percent shorter than that at 0.5 (Summers and Hooper, 1997 unpublished data).

As discussed in Section 3.2.3, ozone can be used in combination with GAC to
enhance disinfection and provide a good medium to remove biodegradable organic carbon
(BDOC) formed by the application of ozone. Because of the particular constituents of

concern in this evaluation, it was assumed that ozone and GAC operate somewhat
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independently for microbial inactivation and removal of water quality contaminants. This
particular treatment scenario allows GAC to be used when Cryptosporidium inactivation is
required.

For GAC in combination with ozone, source water TOC can increase up to at least
7 mg/L (the 90% percentile for water diverted from the south Delta). Bromide concentrations
using
ozone at a pH of 6.5 are limited to <200, 100 to <150, and <50 ng/L for 1 log Giardia, 2 log
Giardia, and 1 log Cryptosporidium inactivations, respectively.

The source water for this combined treatment is limited by the ozonation process for
bromide. For TOC values approaching 7 mg/L there is a concern that the TTHMs formed in
the five minutes of contact with free chlorine will exceed the Stage 2 target. However, there
are few TTHM formation data available at contact times as short as this. In addition there
is concern that the GAC will be able to adequately control BDOC. High levels of ozonation
by-products in the distribution system can lead to microbial regrowth, although currently
these compounds are not regulated.

Membrane Treatment

As discussed in Chapter 3, two types of membrane treatment can be considered;
membrane filtration and membrane softening. Becanse both of these processes represent
“absolute barriers” to Giardia and Cryptosporidium, the source water quality does not vary
based upon the extent of protozoan removal required. Based upon this understanding, the
following projections were made:

1. For microfiltration, ozone, and chloramine treatment, it was assumed that ozone
would be required to provide 3 log virus inactivation. This corresponds to CT values
which are similar to 1.5 log Giardia inactivation. To provide the greatest degree of
flexibility for source water bromide concentrations, it was assumed that ozonation
would be conducted at pH 6.5. Referring to Figure 4.1, this results in a limiting
source water bromide concentration of < 150 ug/L. A specific limit for source water
TOC was not estimated for this treatment scheme. For TOC values approaching 7
mg/L (the 90" percentile for water diverted from the south Delta) there is a concern
that biological filtration will be able to adequately control BDOC. High levels of
ozonation by-products in the distribution system can lead to microbial regrowth,
although currently these compounds are not regulated.
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2. For ultrafiitration, ozone, and chloramine treatment, it was assumed that ozone would
be required to provide 2 log virus inactivation. This corresponds to CT values which
are similar to 0.5 log Giardia inactivation. To provide the greatest degree of
flexibility for source water bromide concentrations, it was assumed that ozonation
would be conducted at pH 6.5. This results in a limiting source water bromide
concentration of < 300 pg/l.. A specific limit for source water TOC was not
estimated for this treatment scheme. For TOC values approaching 7 mg/L (the 90*
percentile for water diverted from the south Delta) there is a concern that biological
filtration will be able to adequately control BDOC. High levels of ozonation by-
products in the distribution system can lead to microbial regrowth, although currently
these compounds are not regulated.

3. For the application of nanofiltration followed by free chlorine addition for
distribution system residual maintenance, TOC is limited by the extent to which
TTHMs are formed in the distribution system. Under these conditions, the treated
water TOC should be below 1 mg/L and the bromide level below 0.15 mg/L, as
predicted by uniform formation conditions (Suremers et. al., 1996). Assuming a 90
percent TOC removal and a 50 percent bromide removal by nanofiltration, a source
water TOC of up to 10 mg/L is estimated at all source water bromide levels
examined (< 300 zg/L).

44 IMPACT OF OTHER POTENTIAL REGULATORY OUTCOMES

4.4.1 Introduction

This section describes the impact of other potential regulatory outcomes on treatment
requirements and/or allowable source water quality. It was not possible for the expert panel
to evaluate all of the potential scenarios and the most plausible were discussed in Chapter
2. This section discusses broad trends based upon regulatory cutcomes that were conceived
during the regulatory negotiations, as affected by recent developments.

4.4.2 Lower MCLs and/or Maximum MCLs fof Halogenated Organic
Compounds

Plausibility: The current placeholder values could possibly go lower based on new
health effects research. First, THM and HAA levels might be lowered. EPA has been
conducting research on reproductive effects that may be associated with various THM and
HAA species. Given the intense concern expressed during reg-neg over the New Jersey

epidemiology studies and the potential associations with neural tube defects, lower MCLs
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than the 40 ng/L and 30 ug/L would be plausible. In addition, a recently released study
based in California developed an association between TTHM, individual THM compounds,
and spontaneous abortion. Because this is considered an acute affect, this increases emphasis
for considering a maximum value for DBPs, rather than a running annual average. Second,
the current bromate MCL is based on what was considered to be the Practical Quantitation
Level (PQL). Much effort is being focused on improving the method which could lead to
a lower MCL, especially given the toxicology which suggests the high carcinogenic potency
of bromate. Third, HAA regulatory levels are currently based on five species. There are,
however, four other species that can form in the presence of bromide. Such compounds
could dramatically increase the total HAA. Due to the apparently greater potency, it is
possible that the MCL for total HA As may decrease, though they may increase.

Impacts: Lower MCLs, or maximum rather than runming annual average values, for
THM or HAA will require either TOC or bromide to be reduced. A lower bromate PQL
would require lower ozonation pH, depending on the actual level. But a very low level (e.g.,
less than 1 wg/L) could make use of ozone prohibitive.

4.4.3 MCLs For Individual DBP Species

Plausibility: A wide variation in relative potency of individual species within a given
class has been observed. For example, bromodichloromethane is much more potent than
chloroform, and has been associated with spontaneous abortion in a California based study.
Its metai:olism is more rapid leading to higher tissue concentrations, it has a greater capacity
for binding proteins and lipids and the mutagenic response is much greater.  These types of
observations, particularly associated with bromine substitution in the place of chlorine-
intensifying toxicity, lends credence to regulating individual species rather than broad
chemical classes. Further, EPA recently proposed increasing the MCLG for chloroform from
zero to 300 ug/1., thereby recognizing threshold behavior for carcinogens. These differences
provide emphasis to regulating individual DBPs.

- Implications: Low MCLs for species such as bromodichloromethane could preclude

the use of chlorine for primary disinfection in waters containing measurable amounts of

bromide. Membrane filtration, which requires some inactivation of virus, would require an

4-15 DRAFT FINAL 5/15/98




e 2 2 32 2R k2R B R EEE BN N

alternative disinfectant to chlorine (e.g., ozone). Enhanced coagulation would be of marginal
benefit. GAC would still be relevant though it would need to be evaluated in light of the

proposed levels.

4.4.4 DBPs Other Than THMs and HAAs Are Regulated

Plausibility: While there are a variety of DBPs, resources for health effects research
are currently directed on the brominated analogues of the haloacids and trihalomethanes, not
new compounds. Regulations for DBPs such as chloral hydrate, chloropicrin, haloketones
or halocetonitriles are not anticipated.

Implications: 1t is not possible to evaluate the impacts of what appear to be less
plausible regulatory outcomes, based upon the likelihood of health effects data supporting
such regulation. In general, the more DBPs that are regulated, the greater the constraints on
treatment technology and source water quality.

44.5 Regulating for a Minimum Total Risk; the “Risk Bubble”

Plausibility: Each technology results in a different mixture of DBPs in terms of
relative concentrations. An individual MCL approach does not recognize this and does not
allow for DBP - DBP tradeoffs. For example, chlorine will produce greater concentration
of chlorinated, brominated and mixed bromo-chloro organics than ozone. Ozone, however,
will produce more bromate and oxygenated compounds (e.g., aldehydes, ketones, carboxylic
acids). In order to determine the lowest risk associated with the treatment options, it has
been argued that a more comprehensive approach is needed, one that considers the wide
array of by-products produced, not simply focused on THMs or HAAs. To this end, various
approaches have been proposed and have recently been re-discussed in the stakeholder
meetings. It has also emerged as part of the comparative risk framework currently being
considered by EPA.

Implications: A mixtures approach may allow for greater flexibility in technology

choice.
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4.4.6 Implication of a Reproductive Endpoint

Plausibility: As there are some indications that reproductive health effects are
associated with certain DBPs and that the exposures of interest (e.g., spontaneous abortion)
are short-term rather than long-term (i.e., cancer). The current practice of running annual
averages of quarterly samples for calculating compliance may not be appropriate. More
frequent monitoring and enforcing of maximum levels could be required. Individual MCLs
may also be prompted.

Implication: Going from running averages to maximum acute levels may decrease
the range and variability of source water quality permissible. This would provide greater
restrictions on the ability of all unit processes to meet water quality requirements and would
lower the allowable TOC and bromide concentrations, and the allowable variability,
depending upon the maximum values established.

44.7 Summary of Alternative Regulatory Scenarios

As with the wide array of issues being addressed as part of the overall Delta process,
there is no single ‘best’ solution in formulation of future drinking water regulations -- there
are a vartety of trade-offs which need to be considered. It will be important that CUWA

continue to keep these issues before the negotiated rulemaking committee.

45 SUMMARY

4.5.1 Summary of Source Water Quality Constraints

Table 4.4 summarizes projected source water quality requirements for TOC and
bromide, depending upon the technology applied. In reviewing the values presented in this
table, it is evident that there are various water quality constraints for TOC and bromide
depending upon the technology used, the DBP concentrations allowed, and the level of
microbiological inactivation required. As stated previously, which technology is
implemented is agency-specific, and is dependent upon a host of constraints related to cost,

permitting issues and residual disposal.
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TABLE 4.4
SUMMARY OF SOURCE WATER QUALITY CONSTRAINTS o
MICROBIAL INACTIVATION REQUIRED
TREATMENT SCENARIQ/ 1 Log Giardia 2 Log Giardia 1 Log Cryptosporidium
DISINFECTION STRATEGY Inactivation Inactivation Inactivation @
) TOC Bromide TOC Bromide TOC Bromide
II' mgD) | o) | mgl) | o) | ey | Gl
' Potentiat Near-Term Regulatory Scenario
Il Enhanced coagulation with fiee <7 <150-200 <7 <50-100
l chiorine/chloramines <6 <200 Zg :;g g
~ < <300 <A 300
II‘ Ozonation with atpH 7.8 N/E® <50 N/E® N/AYM
Chloramines at pH 6.5 N/E® <500 N/E® <300
I‘ Potential Long-Term Regulatory Scenario
Enhanced coagulation with free <3.0 <150 <3.0 <50 N/A® N/AP)
chlorine/chloramines
I' Ozonation with atpH 7.8 N/E® N/A N/E® N/A® N/E® N/AW
chloramines at pH 6.5 NE® | <200 NED | <100to 150 | N/E® <50
Granular Activated Carbon (GAC) <5 _ <150 <5_ <50 NJ'A‘_’] N/A®
II GAC With Ozone at pH 6.5 N/E & <200 N/E® <100-150 NfE(f <50
Membrane MF with Ozone N/E® <150 N/E® <150 NfE‘i’ <150
Treatment UF with Ozone N/E® <300 N/E@ <300 N/E® <300
Nanofiltration | <10 mg/L <300 | <l0mg/L <300 <300
<10 mg/L
Notes:
L Source water quality constraints are based upon achieving: 80 pg/L of TTHM, 60 pg/L of HAAS, and

10 pg/L of bromate for Stage 1 and 40 pg/L of TTHM, 30 pg/L of HAAS, and 5 pg/L of bromate

for Stage 2, using the treatment and disinfection conditions presented in Chapter 3.

1 log Cryptosporidium imactivation is not a part of the potential near-term reguiatory scenario.

N/E = Not estimated. Limiting TOC concentrations were not estimated because of the availability

and robustness of the data illustrating the impact of TOC on bromate formation, in the presence of

bromide. It should be recognized, however, that higher TOC concentrations translate to higher ozone
dosages to meet a given disinfection criterion and thereby can result in higher bromate formation.

It is important to note that when ozone disinfection is used for treatment, the allowable TOC is not

unlimited. There are concerns regarding the ability of biological filters or GAC to remove BDOC to

adequate levels as TOC approaches 7 mg/L (the 90" percentile for water diverted from the Delta).

In general, ozone disinfection is more effective and reliable as TOC decreases.

4, N/A =Not achievable. Bromide concentrations would have to be considerably less than 50 pg/L to
achieve a bromate concentration of 5 or 10 pg/L. Data to determine the necessary bromide
concentration relevant to this study were not available,

5. N/A = Not achievable. At this time, it is considered that free chlorine can not inactivate
Cryptosporidium at dosages practical in water treatrent.

w
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4.5.2 Summary of Compliance Choices

Instead of presenting the data in a table which summarizes the allowable TOC and
bromide concentrations as a function of different treatment processes for a given regulatory
scenario, it is often helpful to graphically illustrate the technology that can be implemented,
as a function of source water TOC and bromide, for a given regulatory scenario. That is,
illustrate the area in which a given technology will allow compliance with a regulatory
outcome, using a two-dimensional graphic illustrating bromide on the X-axis and TOC on
the Y-axis. Therefore, the applicability of technologies in a given regulatory scenario as TOC
or bromide increase can be visualized. A comparison of relationships for different regulatory
scenarios illustrates how this “compliance forecast changes when regulations change. It is
important to note that the boundaries between technologies are not hard lines, but rather
“transitional” regions. The absolute water quality boundaries which trigger the need for a
different technology are extremely utility specific, and also are variable within a utility,
itself, as criteria which effect technology selection other than water quality change.

Figure 4.2 illustrates the compliance forecast for the Stage 1 D/DBP Rule and
IESWTR, for 1 and 2 log inactivations of Giardia. This figure illustrates that enhanced
coagulation and ozone treatment can be used to meet the requirements up to TOC and
bromide concentrations of 7 mg/L and 300 p.g/L, respectively. In this figure, the colored
area represents the region in which it is feasible to use the associated technology for
combinations of TOC and bromide. For example, the yellow area describes the region in
which ozone at pH 6.5 would be used for specific combinations of TOC and bromide, as
opposed to enhanced coagulation. The gradual transition, and region of uncertainty, for
commbinations of TOC and bromide which require different technologies are also illustrated.
The regulatory allowance to provide prechlorination with enhanced coagulation, which
increases DBP production, has the impact of reducing the feasible region for enhanced
coagulation. Which technology is selected in this transition zone is highly utility specific.

Figure 4.3 illustrates the compliance forecast for the potential Stage 2 D/DBP Rule

and LT2ESWTR, for inactivations of 1 log Giardia, 2 log Giardia, and 1 log

Cryptosporidium. In this figure, regions of technology application for enhanced coagulation,

GAC, ozone and membranes (recall that the maximum bromide concentration for
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microfiltration coupled with ozone is 150 wg/L) are illustrated. Individual systems may
determine that other water quality benefits merit the use of more expensive technologies for
certain water quality regions that are shown with less expensive technologies (e.g., ozone as
opposed to enhanced coagulation; membranes as opposed to GAC). The figure was prepared
to show “least cost” technology application, based upon the range of conceptual costs
presented in Section 3.3. It is important to note that the region of feasibility for membranes
in Figure 4.3 does not differentiate among MF/UF or NF/RO membranes. In general, only
MF is somewhai limited for bromide when using ozone for virus inactivation. Table 4.4
summarizes these source water bromide limitations for MF.

It is evident that as the level of microbial inactivation increases, the technologies
which may be used to meet the applicable regulation decreases. Of particular interest is that
for a Stage 2 D/DBP Rule and LT2ESWTR which requires 1 log inactivation of
Cryptosporidium, membrane technology plays a significant role in compliance choices.

As stated in Chapter 3, it is recognized that the above source water quality constraints
are based upon the design criteria proposed, such as ozone:TOC dose ratios, ozone contact
time, and single, multi-chamber contactor configuration. Other facility configurations, such
as two-stage ozonation (e.g., ozone added at raw and settled water) and longer ozone contact
times may vield different, and possibly more liberal, source water quality constraints. The
source water quality constraints presented here are based upon typical ozone system designs
throughout the country.

45.3 Concluding Remarks

The expert panel is aware of the significance of bromate in establishing limiting
bromide levels in this evaluation. There are many factors that contribute to the uncertainty
surrounding the projected numbers, including relatively few studies which have evaluated
bromate formation in fow bromide waters (< 50 ug/L), variations in treatment conditions
which may reduce bromate formation (e.g., using both pre- and post-ozonation to reduce
ozone dosages at any single location), and potentially lower CT values for ozone. It is the
selected level of 5 ug/L in the long-term regulatory scenario, however, that most keenly
influences the analysis. The rationale for this level (i.e., advances in detection limit, the

weight of the carcinogenic evidence, the precedence for THM and HAAS limits in Stage 2
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at half the Stage 1 levels) in this analysis may be modified by a variety of factors including:

. A bromate versus brominated organic compound trade-off (i.e., addressing the
difference between DBPs formed with ozone versus those formed with chlorine).

. Evidence of a cancer threshold for bromate (investigations underwayy).

On the other hand, there are other potential regulatory outcomnes involving 1) further
lowering the MCLs for DBPs, 2) the regulation of individual DBP species (rather than the
groups of compounds represented by TTHM and HAAS due to the potentially more severe
health effects associated with brominated compounds), 3) regulating other DBPs beyond
TTHMs and HAAS, including the addition of other HAAs (there are nine total) as analytical

methods are developed and refined, 4) a comparative risk framework which balances all of _

the risk attributable to the DBPs formed, rather than providing specific MCLs for each group,
and 5) concerns over reproductive and developmental effects that may be associated with
DBPs, which may lower the regulatory levels and/or the permissible maximum concentration
(i.e., annual averaging may no longer be the basis for determining compliance).

Given this understanding, if flexibility were provided to all agencies to implement
either enhanced coagulation or ozone to meet the potential long-term regulatory scenario,
then it is projected that a TOC of < 3.0 mg/L and a bromide of < 50 ug/L in water diverted
from the Delta would be necessary. The TOC value is constrained by the formation of total
trihalomethanes when using enhanced coagulation for TOC removal and free chlorine to
inactivate Giardia. The bromide value is constrained by the formation of bromate when
using ozone to inactivate Cryptosporidium. Looking only at the potential near-term
regulatory scenario provides significantly more flexibility, with source water TOC
concentrations ranging between 4 and 7 mg/L (the 90" percentile value in water diverted
from the Delta) and bromide ranging between 50-100 and 300 ug/L, depending upon the
extent of Giardia inactivation required (the near-term scenario does not include
Cryptosporidium inactivation).

Similarly, the use of either GAC or membrane treatment in the long-term regulatory

scenario broadens the allowable source water quality. For GAC, a source water TOC value
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of 5 mg/L is acceptable with bromide ranging between 50 and 150 ug/L, depending upon
Giardia inactivation.

If Cryptosporidium inactivation is required, however, ozone must be coupled with
GAC. This allows the source water TOC concentration to increase to at least 7 mg/L (the
90" percentile value for waters diverted from the Delta), although bromide is constrained to
< 50 ug/L even at an ozone pH of 6.5.

The unse of microfiltration or ultrafiltration, coupled with ozone for primary
disinfection and chloramines for secondary disinfection, is an “absolute bamier” for
protozoan (Giardia and Cryptosporidium) removal. Viruses, however, must still be
inactivated. This treatment scheme allows source water TOC concentrations to increase to
at least 7 mg/L. The bromide concentration is again limited by bromate formation under
ozone addition for virus inactivation, and is < 150 wg/L. microfiltration and < 300 z.g/L for
ultrafiltration (less virus inactivation is required for ultrafiltration). If nanofiltration is used
with free chlorination, source water quality can range up to 10 mg/L for TOC for all bromide
concentrations evaluated (< 300 ug/L).

It is important to note that when ozone disinfection is used for treatment, the
allowable TOC is not unlimited. There are concerns regarding the ability of biological filters
or GAC to remove BDOC to adequate levels as TOC approaches 7 mg/L (the 90" percentile
for water diverted from the Delta). In general, ozone disinfection is more effective and
reliable as TOC decreases.

Finally, the feasibility of implementing either GAC or membranes in California,
given cost considerations, environmental permitting constraints, and limited residual disposal
options, is uncertain. '
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APPENDIX A
PREDICTIVE MODELS FOR DISINFECTION BY-PRODUCTS

A1 THM PREDICTIVE EQUATIONS

Malcolm Pirnie, Inc. (1993) undertook a study on the formation of DBPs in
chlorinated waters over a wide range of TOC and bromide concentrations for the
Metropolitan Water District of Southern California. A 5 by 3 matrix of discrete samples
containing incremental increases in TOC and bromide concentrations were prepared and
evaluated. For this study, water was synthesized using low-TOC, low bromide Sacramento
River water and high-TOC agricultural drainage water. High-bromide concentrations were
achieved by adding sodium bromide.

The database used in this study, consisting of more than 900 observations, was ‘
constructed based upon the results of the source water quality monitoring program and the
chlorination experiments from the 5 by 5 matrix. One portion of the database represented
THM formation in jar-treated waters and another portion represented THM formation in 0.45
xm membrane filtered raw water.

Three sets of THM predictive equations were developed during this study using a
non-linear power function format including total organic carbon (TOC), ultraviolet
absorbance at 254 nm (UV-254), chlorine dose, bromide concentration, reaction time,
temperature and pH as independent variables. The final TTHM predictive equation was
bésed upon a portion of the database representing THM formation in 0.45 m membrane
filtered raw water (approximately 650 observations). Predictive capabilities of this equation
were compared with THM formation in the jar-treateci water (approximately 250
observations). The final TTHM equation developed was:

TTHM = 7.21 TOC® UV254** (C1DOSE-7.6*NH,-N)*? TIME***
(Br+1)2

(pH-2.6)*" TEMP*40

[ =10.96, F = 2010, p< 0.001]
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This equation was developed at TOC concentrations ranging between 1.1 and 7.6
mg/L, bromide between 10 and 800 ng/L, contact times between 1 and 48 hours, and
chlorine doses between 1.0 and 16.4 mg/L. The values for UV-254 to be input into the
TTHM equation were predicted using a relationship between TOC and UV-254 developed
in the study as follows:

UV-254 = -0.0224 + (0.0374)(TOC)
(2 =0.92)

Using free chlorine as a disinfectant, 2 chlorine-to-TOC ratio of 1:1 and contact times
of 1 and 2 hours were projected to yield 1 and 2 log Giardia inactivation, respectively. A
temperature of 20 ° C and pH of 7 was also input to this equation to yield the values in Table
4.1 in the body of this report.

A.2 BROMATE PREDICTIVE EQUATION

The bromate model of Ozekin and Amy (Ozekin, 1994) was utilized to systematically
evaluate the impact of ozone dose, bromide, DOC and pH on the formation of bromate. The
model was developed from data from several source waters including waters diverted from
the Delta. Source water bromide concentrations ranged between 70 and 440 g/l with
bromate concentrations ranging between 2 and 314 pg/L.

The model used has the following form:

BrO, = 1.63x10* DOC% pH*# (Q, dose)"s” Br*™ time"?*

A contact time of 12 minutes was chosen and the concentrations of DOC, bromide,
ozone dose and pH were varied over a representative range as input to the above equation.
Temperature was held constant at 20 ° C.

It is important to note that the model was only used to support conclusions reached
by the expert panel prior to using the model. The bromate model was evaluated to
investigate threshold behavior regarding formation at specific levels and to support the initial
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conclusions reached by the expert panel. The results of the modeling should not be
overemphasized. The results of the modeling supported the initial conclusions reached by
the Panel based upon the available literature and review of the CUWA data.
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APPENDIX B
CUWA MEMBER TREATMENT DATA

Data was provided by the CUWA members, including those resulting from the
operation of their treatment facilities as well as bench and pilot studies. There are variations
in these data which are unique to each treatment system. For example, some systems
supplied data representing ozonation of only raw water, while others supplied data with both
pre- and post-ozonation. The expert panel recognizes that there are unique aspects of process
operation which can affect the ulﬁmate formation of DBPs. For this study, however, the
expert panel defined “unifying criteria” in Chapter 3 for enhanced coagulation and ozone
which allow a comparison of these processes and a systematic method by which to evaluate
the impact of water quality constraints on DBP formation. This appendix contains the data
supplied by the CUWA members.
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bromate
Contra Costa WD
Randall-Bold WTP
Sample Bromate [Chioride {Bromide
Date (measured)|(daily avg)|{estimated)
(o) [(mol) __ [img/L)
223/83] <05 72 0.22
4/6/93 <1.4 89 0.27
5/21/83 10 55 0.17
£/15/83 6 30 <().1
8/18/93 6 25 <0.1
10/5/93 10.3 60 0.18
11/17/93| 30.4 142 . 0.43
114194 1.5 70 0.21
2/9/94 46 70 0.21
3/1/94 26 55 0.17
4/5/94 7.3 77 0.23
5/10/94 <3 57 0.17
7/12/94 <5 112 0.34
8/9/94 <5 133 0.4
10/4/94 51 158 0.48
10/10/94 33 118 0.36
11/1494 15 150 0.45
12/6/94 13 162 0.48
1/10/95 5.7 94 0.28
2/14/85 17 60 0.18
3/14/85 7.6 a5 0.11
4/4/95 18 105 0.32
6/13/85 <5 40 0.12
7M11/95 21 32 0.1
8/8/95] " 7.8 32 0.1
9/18/95 <5 16 <Q.1
10/3/95 <§ 14 <0.1
11/7/95 <5 16 <0.1
12/12/95 <5 23 <Q.1
2/6/96 <5 40 0.12
- 3/5/96 <5 117 0.35
Note: Ozone dose currently  |optimized [for coagulation,
not bromate |production. | -
Conservative ozonhe doses: pre-ozone |2.5-3 ppm [{raw water
post-ozone | 1ppm (filtered)
Plant CT operating |from 2-5
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canw-F-8
Uty 15: MWD TACWO., GOWD, EBMUD, MWD, SCVWO}
| i 1 _ |
. . FSwayin: EC Study baia (Optimization Shudy 9795, eic)
{ [ } { | |
_ {Z Source water: SPW/CRW (River, lake, groundwater, alz.)
|
l;.Toutcn waler ID; (State Project waler, bland of.... etc.)
]
. |§.n.ur1m invel of study: Bench-scale {in this dats sheet, “FiRL" mfers to cata collected
|(indicats with an "X} Pllot-scale aflar coaguiation, otrulation, sedimantation, and
X JFull-scale Altzation.
- i
. Indicate with an ‘X' if data reparted 45 JFn‘t.'m Trom sampies collacied after sedimentation pnly:
T I 1 | | O alter sedimentation And HIEAtION:
WATER QUALITY DATA: CONVENTIONAL
| el — _
Study 10 Water TOG Uv-284 Alalinty | Turbldity pH Tomperature
SPW | CRW (mgiL) 17em) {mgiL s CaCoB) T 0 {deg. G} i
Raw | FiL | Raw Filt Raw Fit. Raw Flit Raw | FilL | Raw | Filt. [dicate disinfectant | Chiorins
used with an % dose
. chiorine| hioramin |(mg Cl2L
MWDOD?1 X 245 | LB8 ] 0073 | Q028 74 210 150 112 0.5 mg/L C12 thru floc basin; 1.7 mg/ |
MWDODPIL X 2.41 1.86 0.069 0.020 - M 2.19 §.20 103 |0..'r mg/L CI2 thru floc basin: 1.7 me/ }
MWDODPL X 231 | 171 | 0068 | 0026 7% 230 1.10 10.1 19.5 me/L. €12 thru flo basin: ). 7 mg/
MWDODPI X 12t 1.70 0.064 0024 14 200 1.00 10.9 IO.S mg/L €12 thra foc basin; 1.7 mg/
MWDODPM X 243 1.80 0073 426 74 1.80 4.50 10.8 105 mp/L C12 thra foc basin; 1.7 g/
I' MWDODP2 X 126 | t33 [ com | o627 £ 0.93 195 113 1.0mpL Ci2. | e @ 250C
MWDODP2 X 231 | 143 | 0068 | 002 ] 1.60 796 10 1.0 mgh £12, 1 bt @ 230C
MWDODR? X 23 | 159 [ 0055 | 0030 7 150 .03 1.0 1.0 mg/L C12, 1 br @ 250C
MWDODP2 X 211 1.42 0.069 0.028 T3 120 .92 112 1.2 C12. 1 hr @ 2500
[ MWDODF] x 247 | 231 | 0e36 | 0.0% 11 058 130 120 10 mgl B, | hri@2%C
MWDODF X 2.51 2.08 0.036 0.027 it 030 .41 120 1.0 mg/L CiZ, 1 MQISGC
MWDODPI X 231 190 | 0033 | 004 10 0.8% .M 113 1.0 mg/L CI2, 1 br @ 256C
MWDODP4 X &DS LIp | ¢03) 0.004 13t 476 B.33 12.0 1.0 mp/lL C12, Iﬂﬁoc
MWDODPS % 227 | 234 | 007 | 0.071 it 140 0.60 1.7 1.0 mg/L CI2, | bt @ 250C
MWDODP X 242 1.98 0.073 0670 1] .M B.63 11.7 LomgL Q12,1 ilr@l'mc
MWOODF! X 7 | L9% | 0087 | 00M 7 1.50 797 9.3 1.0 mg/L C12, 1 br (@ 23aC
MWDODFS X 243 1.82 | 0,074 0.0 [1] 1.40 4.69 11.7 1.0 mg/L CI2, 1 hr @ 250C
MWDODPS X 17 LAl | 0079 | 0.036 75 1.48 3.46 10.9 1.6 mg/l. CI2. 1 e @ 250C
MWDODPS X 264 165 | oo74 | o028 75 (D) $.41 1.2 1.0 mg/L CI2, 1 b4 (B 290C
| MWDODPS X 276 | Le3 | oos3 | oon 70 L.80 751 9.1 L0 mg/L CI2, 1 hr @ 250C
MWDODEPS X 2.28 159 | 0062 0.039 LI L.60 3.0 113 1.0 mg/L CI2, 1 he @ 2%C
MWDODPS X 162 L6 oq7 0.027 it L30 2353 1.t LOmg/LC12, 1 ht@l.’mc
MWBODPS X 1865 1B | 0072 | 0030 76 210 144 11.0 1.0mgL €12, residual, | br@ 2ol
MWDODPS X 262 | 168 | 00E0 | 0024 76 2.00 137 109 1.0 g/l C12, residual, | hr @ 250C
MWDODPS X 167 | 151 | oom | a0k 70 2110 101 92 1.0mgA, CHL, residual, | he i 250C
MWDODPS X 10 1.2% | 0085 0,012 16 1.9¢ ! 837 11.0 1.0 mg/L €12 residusl, t hr @ 250C
MWIDODPG b3 262 | 132 [ oo0n | o018 3 1.30 145 11 1.0 mg/L CI2, residuak, 1 hr@ 250C
MWDODPG X 276 | 124 [00% | ool o 220 197 9.2 10 mg/L CI2, residusi, 1 br @ 2%0C
MWDOORE § X 267 119 0.080 0422 76 1.30 3.3] 10.9 1.0 mg/L C12, residus), 1 llr@ 250C
MWDOP1 | 92-98% 254 | 271 | ones | 0064 76 .53 790 1.7 1.0 me/l. €12, 1 br @ 25eC
MWDOPL | 9280% 277 | 1355 | coss | 0.0%2 0.50 8 121 1.0 /L C12, 1 br @ 250C
MWDOPL | 92-88% 2% | 237 | o033 | oos 71 220 105 9.2 1.0 mgll, 012, 1 hr @ 25%C
MWDOPL | 92.08% 259 | 217 | 0083 | OO0 1.8 .96 102 1.4 mgfl. C12, 1 hr@25eC
MWDOPE §2-59% PN 146 | 0.084 0.022 7 1.60 8.2 10.6 1omgLCix 1 hr @ 250
MWDOPI_ | 92-00% 260 | 142 | oom3 | 027 7n 150 214 113 [ CE, L he@250C
MWDOPL 92-86% 27 1.33 0.078 o 180 .55 126 1.0mg/L CIZ. | hr @ 250C
MWDGPL | 82-39% 330 | 202 | 009t { 0436 110 (X7 14.9 1.0 mg/L, CI2, 1 he @ 250C
MWDOPI | 92-86% 320 | 159 | 0099 | 0.035 75 110 60 | 135 1.0 mg/L Ci2. | br @ 250C
[ MwDoP1 | 9299% 3435 | 203 | o | 0039 77 1.75 351 143 1.0 my/L CI2, L bt @ 250C
MWDOP! | 92-98% 17 155 ooz [ 0o [ 7 072 1.8 113 1.0 mpfl. €12, 1 hr @250C
MWDOP: | 82-100% 346 | 301 | o010t | 0.099 0 1.60 136 174 10 mgL CIZ. t br (@ 250C
MWDOFz | 92-100% 337 | 299 | o088 | 006 200 214 17.5 1.0 mg/l, CI2_1 be @ 2500
MWDGOP 92.100% 31.26 193 a1l 0.036 1.55 334 16.6 |.um|.cu. 1 h@ZSnC
MWDOPY | 92-100% 343 | 207 | o12¢ | 0.04 T 160 £24 16.1 1.0 mp/L C12. 1 br (@ 250C
MWDOPY | 92-100% 353 | 207 | 0111 | 0040 ) 1.80 0 16.6 1.0 mg/L CI2, 1 br (3 250C
MWDOPS | 52-100% 367 | 212 | 0115 | 0040 1.60 .24 16.2 10 C12, 1 hr @ 250C
MWDOP | 92-100% 308 | 185 | 0.100 i 003 210 7.59 211 1.0 mg/L €12, 1 hr (@ 250
MWDoy [92-100% 339 | 18l | o004 | 0043 50 170 8.03 189 Lo mg/L Cl2, L hr @ 250C
MWDOP1 | 92-100% 320 | 185 | Dloz [ 001 250 1.09 182 1.0 mp/L C12. Lhr @ 250C
MWDOF | 92-100% 337 | 183 | ogod | 0032 8] 170 211 178 1.0 mp/L O, t hr @ 250C
MWDOP4 X 334 | 360 | 0.006 | 0,097 85 149 738 2.7 | mg/L. resid, 1 b, 35 o€
MWDOP4 X 35¢ | 380 | 0106 [ 0100 5 149 255 217 Y mp/L resid. | br. 28 oC
MWDOR4 x 354 | 350 | 0106 | 0091 15 149 788 7.7 1 mg/L resid | br_ 25 o
MWDOP4 X 354 | 286 | olos | 0067 15 149 TES JETE] 1 mg/L resid, | br, 23 o€
MWDOP4 X 354 | 301 § 0106 | 007 1 145 785 317 1 mg/L. resid, 1 hr, 28 oC ]
MWDOP4 % 354 ) 301 4§ 0106 | 0082 13 ) a9 78S 21.7 1 mg/L resid, | br, 25 o€
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.. comeF-8 I
' Sy 1D | Water TOC Uv-284 Atcalinity Turbidity oh Temperaturs I T
—) SPW | CRW { {ifcm) {mp/L 23 CaGO3) Ny ) ideg. C) Fi
. Raw | Fif, | Raw | FiC Raw Fit | Raw | Fit |"Raw [Fil | Raw | Filt |dicate dinfectant] Ghicrine
ussd with an X dase
chlorine} hioramin |(mg ClzL
MWDOP4 X 1% | 307 | G106 | 0077 M 143 735 27 L mg/L resid, 1 br, 25 o0
| Mwpoes X 354 | 302 | oios | 0.0 [} 145 705 217 [ mg/L resid, 1 b, 25 o
l [ MwDOP x 3% | 238 | oaos | 0088 [ 145 705 27 1 mg/L resic, ! hr, 25 of I
MWDOPS X 354 | 230 | oioe | ees i3 148 753 T 1 gL, resid, | he, 25 of
MWDOPMN X 3.54 237 0. 106 O._ﬂ_sl 2] 149 728 pik g 1 resid, 1 ke, 25 ol
MWDOPA X 350 | 123 | 0108 | oods 15 149 735 217 1 mgL resid, 1 iy, 28 oC
MWDOP4 3 354 | 23 { wioe | o008 RS 1,43 735 217 1mplL. resid. 1 br, 29 oC
. MWDOP+ X 154 | 282 | 01d ] 0080 [N 149 715 217 Tog/L resig | be, 23 0C l i
MWDOP4 x 134 231 | o10e | oom T 149 T T I gk rei, 1 b, 25 oC
MWDOP+ X 354 ) 251 | 0106 | oo T 149 715 217 1L me/L rmwid, 1 he, 25 oC
MWDGPA X 354 | 203 | 0906 | ooz m 149 713 217 I exg/Lsesid, 1 hr, 25 00
MWDOF4 X 334 | 214 | oa0s | o7 7] 1 1ae 753 2.7 .|t mpflresid, 11, 33 o0
MWDGP4 X 334 | 298 | 0105 | 0405 1] 149 743 2.7 Img/Lresid, 1 b, 25 oC
MWDOP4 3 358 | 247 { 0405 | 0057 15 149 13 17 1 mg/Lresid, 1 e, 35 o€
[ MWDOP X 35 | 230 | 0106 | 0088 5 14 725 2.7 1 gL rewid, | b, 25 oC
MWDOP4 X 33¢ | 205 | 0406 | 0087 5 149 783 L7 1 mg/L resid, 1 b, 25 oC
MWDOP4 X 3354 | 201 | 0106 | 004t 15 1.4 7as T 1 mgl resid, t br, 35 oC
MWDOPY X 3.54 lﬁ_ 0.106 0.046 13 149 ES 21.7 | mgiL resid, 1 by, 2_§LC
l MWDOPA X 334 (11 | 0106 ]| oo 1 149 745 27 |t mglL resid, 1, 250C I
: MWDOPS X 244 | 202 [ o039 [ oo 1315 085 77 45 1 my/L resid, 1 he, 25°C
MWDOPS ¥ 244 | 216 | Om5 | oas | LiLs 068 77 245 | mg/L reid, { b, 25°C
MWDOPS X 14 | 197 { 0ma9 ] ooz 1313 065 77 246 1 mg/L resid | br, 25 °C
MWDORS X 244 1,0% 0.019 0.024 1313 068 FAd U6 | mg/L rosid, | ht, 25°C I
MWDOFS % 244 | Led | 0039 | 06 1313 [ 77 Us 1 mpAL resid, 1hr, 23 °C
MWDOFS X Zad | 101 | om9 | oo 1313 7] 77 Y 1 mpLresid, 1r, 35°C
MWDOPS X "2 1199 008 | o2 | bs .55 7 U5 1 mg/L resid, (b, 25 °C
MWDOPS X Z;M l._T! 4039 0.020 _'_ll_l..! 0,55 7.7 .5 1 % resid, lﬂ *C I
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JUEity 1D

[1_Study ID:
[ Scunce wat
3. Source wat
Indicate coaguiants studied:
8. Dencribe le IDl cagula | Chemical formuiz | Units
{indicata with 1 Ak | ALSOR HHO | WOl
El_FTrm: FoCl;"6 H,O mglL
3]
- indicate wit| - |
"[Palymer added: 2, 3,05
IWATER QU TREATMENT CONDITIONS
— - ]
Study ID Disinfection By-products Coaguiation Conditions
ared TTHM HAAS Coagulant | Dose | Acld Base | Coag. | Coag. |
i| bubation t| Reskiual {ugh) ) 1D adjustad?|adjusted?] pH temp.
dose {h) Raw | FiL | Rew | Ft, {sen above) (YN} {¥IN) [1] {deg. C)
L] NH3-N| chiorine [(mg CI2L)
MWDODPI | €12 thru Blters 406 1 40 7.00
MWDODPE | €12 thra filters 1 40 7.00
MWDODP1 | CI2 thry filters 351 30.1 1 40 7.00
MWDODPL | C12 thra filers 1 40 106
| _MWDODPI _j C12 thea filuers 372 31.7 1 40 5,90
MWDODF2Z 30,7 124 1 30 Y B
MWDODF2 319 124 1 35 Y 548
MWDODF2 358 144 [ 40 Y 7.03
MWDODP2 %9 122 1 4 Y .56
MWDODP 29.0 124 2 5 7.91
MWDODPI : 4.8 1.0 2 1 797
MWDODP3 2.5 10.6 2 25 714
MWDODP4 14,0 2.1 2 2 Y 5.59
|_MWDODPS 45.3 19.3 F] f] 7.90
MWDOBFS 40.9 15.4 2 1] 754
MWDODPS 354 161 2 1S 713
;| _MwDODPS 3.9 14.9 2 0 7.3
v MWDODFS L7 19.3 2 20 70
MWDODPS 29.4 02 2 F 697
MWDODPS B4 15.6 2 5 695
MWDCODPS 138 146 2 0 T.13
MWDODPS 25.1 153 2 0 L2 ]
| MWDODPE 12 173 2 19 ¥ 698
MWDODPS 4 122 2 19 Y- 624
MWDODPS n7 27 ] 15 Y 635
MWDODPS 2.2 |4 1 20 Y 6235
MWDODPS 4.1 15.6 2 n Y 6.15
MWDODPS 121 11.8 2 25 Y $.15
| MWDODPS 203 90 2 3 Y a2
MWDOPL 0.8 259 2 3 1.60
MWDOPL 493 29.2 ] 3 7.53
MWDOPL 2 5 736
MWDOPL AB.6 224 2 5 7.53
MWDOPL w3 16.2 1 30 5.6
MWDOP! 282 14,3 2 £ 6.80
MWDOP| 320 16.1 2 30 677
MWOOPL 378 16.9 2 E7] 7.09
MWDOPL 36.1 17.1 2 30 5,94
MWDOP| 3690 17.3 F 30 692
MWDOPL 314 14,3 z, a0 6.38
MWDOP2 &2 30.3 ] 12 N
MWDOP2 .5 9.5 1 [ 765
MWDOPY 43.0 16.9 i 40 Y 641
MWDOP 383 17.9 ] A0 Y AL
MWDOP 414 17.0 1 40 Y 637
MWDo 380 17.1 1 40 Y 6.33
MWEDQP] a6 163 i 40 Y 5.43
MWDOF) 39.4 . 16.4 1 9 Y 634
MWDOF 39.9 2 1 ) Y 5.33
MWDOR 36.7 164 L 0 ¥ 6.3t
MWDOP4 779 34.0 1 10 Y 82
MWDOP4 75.7 33.7 1 10 Y T
MWDOP4 JLA 34 1 10 ¥ 7.00
MWDOP4 59.6 25.1 1 10 ¥ 6.23
MWDOPs $7.7 26.7 1 19 Y 341
MWDOP4 70 8 <118 | 20 3 1.4

Pagedofd




El

v.-""

1
* s

'\._/ .

comwF.8
Study ID I | Disinfection By-products Coagulation Cendilions
sred TTHM HAAS uiant_| Dase | Acid Base ! Cosg. | Coag, |
wmimoni| bubation tf Reskiual [ is] {lagiL) 1D adjusted ?|adjusted pH tamp.
dose (i} Raw | Filt. | Raw | FRt see above} {YIN) (Y {deg. C)
@ NH3-N| chlorine |({mg CIZ/L)

MWDOPS 574 24 "} 20 Y 747
MWDOP4 6.7 <233 T 20 Y 711
MWDOP4 549 <13 1 30 Y 6.M
MWDOP4 499 310 1 F= Y 6,40
MWDOP4 331 209 1 20 Y 552
MWDOP4 $13 24 1 20 Y 571
MWDOP4 62 Fr i 30 Y 7.26_
MWDOP4 6.5 <24.7 1 10 Y 7.05
MWDGOP4 3.0 <211 1 30 Y 626
MWDOP4 1.3 <203 1 30 Y 5.30
MWDOP [ <173 1 30 Y 5.2
MWDOP4 467 <213 1 30 Y 543
MWDOP4 364 U9 ] 4 Y 697
MWDOP4 5.3 253 1 40 Y 724
MWDOPs s34 <218 i 4D Y 530
MWDOP4 2.9 <I3.7 1 [ Y 519
MWDOPA 459 <130 ] 4 Y 5,65
MWDOP4 451 < 1%6 | [ Y s |
MWDOR4 436 <154 1 @ Y 542
MWDORS 222 1.7 1 15 ¥ 5.8
MWDOPS * 2.0 14.7 1 20 Y 758

I MWDOPS 157 111 1 F) ¥ 50
MWDOPS 166 3.5 1 20 X 5350
MWDOPS 174 32 |- 1 Eo) ¥ 5.75
MWDOPS 173 <106 1 20 Y 531
MWDOPS 137 [X] 1 40 ¥ 5.90
MWDOPS 163 Y] 1 4o ¥ 59
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RESOLUTION NO. Uil 268

WHEREAS, the California Urban Water Management Planning Act requires California
water suppliers to prepare and adopt an Urban Water Management Plan every five years
that describes their historical and future efforts in the area of water resources; and

WHEREAS, the Los Angeles Department of Water and Power (LADWP) has prepared a
five-year update to the City of Los Angeles ' Urban Water Management Plan (UWMP)
pursuant to applicable provisions of Sections 10610 through 10656 of the California Water
Code; and

WHEREAS, the UWMP is required as a condition of application for various water system
grant and loan funding opportunities administered by the State of California; and

WHEREAS, LADWP has selected Method 3 of the four methods developed by the
California Department of Water Resources for calculating the 2020 water use target and
2015 interim target in the UWMP as required in the California Water Conservation Act of
2009, SBX7-7; and '

~WHEREAS, LADWP’s current water rate structure includes funding for water

conservation, water recycling, and stormwater capture programs; and

WHEREAS, the development of the UWMP involved public meeting notices, public
involvement, and incorporated oral and written public comments prior to final adoption;
and

WHEREAS, the final UWMP must be adopted by LADWP's Board of Water and Power
Commissioners and submitted to the California Department of Water Resources by
July 1, 2011.

NOW, THEREFORE, BE IT RESOLVED, that the City of Los Angeles Department of
Water and Power 2010 Urban Water Management Plan is hereby adopted; and

BE IT FURTHER RESOLVED that the President or Vice President of the Board, or the

General Manager or such person as he shall designate in writing as his designee, and the

Secretary, Assistant Secretary, or the Acting Secretary of the Board be and they are
hereby authorized, empowered, and directed to approve said UWMP for and on behalf of
LADWP.

| HEREBY CERTIFY that the foregoing is a full, true, and correct copy of a Resolution
adopted by the Board of Water and Power Commissioners of the City of Los Angeles at its,
meeting held MAY 03 7011

APPROVED AS 70 FORM AND LEGALITY

CARMEN A, TRUTANICH, CITY ATTORNEY m ‘zg
e t.

Secretary
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Note: The 2010 Urban Water Management Plan for the Los Angeles Department of
Water and Power is available to the public at Los Angeles City Public Library, County
of Los Angeles Public Library, West Hollywood Library, Culver City Julian Dixon
Library, California State Library, and LADWP website at www.ladwp.com.

Executive Summary

ES-1 Overview and Purpose of Plan 1
ES-2 Existing Water Supplies 3
ES-3 Water Demands 6
ES-4 Water Conservation 1
ES-5 Future Water Supplies 14
ES-6 Water Supply Reliability 19
ES-7 Financing 24
ES-8 Conclusion 25

Chapter One - Introduction

1.0 Overview 27
1.1 Purpose 28
UWMP Requirements and Checklist 28
Water Supply Action Plan 28
1.2 Service Area Description 30
Land Use 30
Demographics 31
Climate 34

Water Demand and Supply Overview 34

2010 URBAN WATER MANAGEMENT PLAN i



Chapter Two - Water Demands

2.0 Overview 37
2.1 Historical Water Use 37
Water Use By Sector 38
Indoor and Outdoor Water Use 39
2.2 Quantification of Historical Water Conservation 41
2.3 Water Demand Forecast 42
Demand Forecast Methodology 42
Applying the Methodology 43
Water Demand Forecast Results 44
Water Demand Forecast with Average Weather
Variability 45
Low-Income Water Demand Projections 46
Chapter Three - Water Conservation
3.0 Overview 47
3.1 Water Conservation Goals 50
Water Supply Action Plan Conservation Goal 51
Water Conservation Act of 2009 51
3.2 Existing Programs, Practices, and
Technology to Achieve Water Conservation 52
State Laws and City Ordinances 53
Conservation Pricing 56
CUWCC Best Management Practices 57
LADWP Conservation Programs 58
3.3 Future Programs, Practices, and Technology to
Achieve Water Conservation 71
Graywater 71
Demand Hardening 75
Projected Water Conservation Savings 75
3.4 Costand Funding 79

2010 URBAN WATER MANAGEMENT PLAN



Non-Potable Reuse Regulations

Groundwater Replenishment Regulatory Requirements

Donald C. Tillman Water Reclamation Plant

Los Angeles — Glendale Water Reclamation Plant
Terminal Island Water Reclamation Plant
Hyperion Treatment Plant

Projected Wastewater Volume

Harbor Area

Metro Area

San Fernando Valley Area
Westside Area

Comparison of 2010 Projections Versus Actual Use

Near-Term Projects Through 2015

Non-Potable Reuse Projects to be completed
between 2015 - 2029

Groundwater Replenishment
Efforts Beyond 50,000 AFY

RWMP Cost and Funding

Outreach and Agency Coordination

Recycled Water Quality

83

87

89

89

89

90

90

92

93

94

95

96

99

101

102

104

105

105

107

2010



Chapter Five - Los Angeles Aqueduct System

5.0 Overview 109
5.1 Historical Deliveries 110
5.2 Mono Basin and Owens Valley Source 112
Water Rights 112
5.3 Environmental Issues and Mitigation 113
Mono Basin 113
Lower Owens River Project 114
5.4 Owens Lake Dust Mitigation 115
5.5 Water Quality 117
5.6 Projected Deliveries 118
5.7 LAA Delivery Cost 19
Chapter Six - Local Groundwater
6.0 Overview 121
6.1 Groundwater Rights 121
The ULARA Groundwater Basin Adjudication 122
Historical Groundwater Production 123
6.2 San Fernando Basin 123
Groundwater Rights 124
Water Quality 125
Agency Cooperation of SFB Remediation 125
San Fernando Basin Treatment 126
6.3 Sylmar and Eagle Rock Basins 129
Groundwater Rights 129
Water Quality 130
6.4 Central Basin 130
Groundwater Rights 131
Water Quality 131

iv

2010 URBAN WATER MANAGEMENT PLAN



6.5 West Coast Basin 132

Groundwater Rights 132
Water Quality 132
6.6 Unadjudicated Basins 132
6.7 Water Quality Goals and Management 132
Groundwater Monitoring 132
Operating Goals 133
Managing Emerging Contaminants of Concern 133
6.8 Groundwater Pumping Costs 135
6.9 Groundwater Production Projections 135

Chapter Seven - Watershed Management

7.0 Overview 137
7.1 Importance to Groundwater Supplies 139
7.2 Additional Benefits of Watershed Management 141
7.3 Stormwater Capture Master Plan 141
7.4 Tree People - Memorandum of Agreement 142
7.5 Centralized Stormwater Capture Projects 143
7.6 Distributed Stormwater Capture 146
Watershed Council — Water Augmentation Study 147
Integrated Water Resources Plan Analysis 150
Distributed Stormwater Capture Projects 154

Low Impact Development and Best
Management Practices 155
Future Distributed Stormwater Programs 157

7.7 Integrated Regional Water Management Plan (IRWMP

Program 158
7.8 Cost Analysis 159
7.9 Summary 160

2010 URBAN WATER MANAGEMENT PLAN v



Chapter Eight - Metropolitan Water District Supplies

8.0 Overview 163
History 163
Governance 164
Service Area 164
Major Infrastructure 165

8.1 Supply Sources 166
Colorado River 166
State Water Project 175
In-Basin Storage 184
Groundwater Storage and Water Transfers 187

8.2 MWD Supply Reliability and Projected LADWP Purchase 191

8.3 MWD Rate Structure and LADWP’s Purchase Water Costs 191
MWD Rate Structure 191
LADWP’s Purchased Water Costs 192

Chapter Nine - Other Water Supplies

9.0 Overview 195

9.1 Water Transfers and Banking 195
LADWP Opportunities 196
MWD Opportunities 197

9.2 Seawater Desalination 199
Desalination Technology 199
DWR Desalination Efforts 200
MWD Desalination Efforts 201
LADWP Seawater Desalination Efforts 201

9.3 Other Water Supplies Yield and Cost 204

vi

2010 URBAN WATER MANAGEMENT PLAN



Chapter Ten - Integrated Resources Planning

10.0 Overview 205

10.1 City of Los Angeles Integrated Water Resources Plan 205
Description and Purpose 205
Integrated Watershed Approach 206
Stakeholder Involvement 206
IRP Alternatives 207
Implementation Status 207
Agency Coordination 212
IRP Implication for City’s UWMP 212

10.2 Greater Los Angeles Integrated Regional Water

Management Plan 212

Description and Purpose 212
Stakeholder Involvement 214
Recommended Projects 214
Implication for LADWP’s UWMP 217

10.3 MWD’s 2010 Integrated Resources Plan 218
Stakeholder Participation 219
Funding MWD’s IRP 220
Implication for City’s UWMP 220

Chapter Eleven - Water Service Reliability

and Financial Integrity

11.0 Overview 221

11.1 Unit Cost and Funding of Supplies 221
Unit Cost Summary of Supplies 221
Funding of Supplies 223

11.2 Reliability Assessment Under Different Hydrologic

Conditions 223

Los Angeles Aqueducts 223

2010 URBAN WATER MANAGEMENT PLAN

vii



Groundwater 224

Conservation 224
Recycled Water 224
Water Transfers 225
MWD Imported Supplies 225
Potential Supplies 227
Service Area Reliability Assessment 227
Stages of Action 236
Driest Three-Year Supply 238
Catastrophic Supply Interruption Plan 239
Mandatory Water Use Prohibitions 240
Consumption Reduction Methods during

Most Restrictive Stages 242
Penalties for Excessive Use 243

Analysis and Effects on Revenues and Expenditures
of Reduced Sales During Shortages 244

Water Shortage Contingency Resolution or Ordinance 244

Methodology to Determine Actual Water Use

Reductions During Shortages 245
Background 246
Methodology 248
WSA Procedure 248
Local Impacts 252

Los Angeles Aqueduct Impacts 254

2010



State Water Project Impacts

Colorado River Aqueduct Impacts

State Water Project Supplies

Colorado River Aqueduct Supplies

Los Angeles Aqueduct Supplies

Local Groundwater Supplies

Recycled Water Supplies

Treatment Energy

Distribution Energy

Carbon Footprint

LADWP Adaption and Mitigation

MWD Adaption and Mitigation

Appendix A

Appendix B

Appendix C
Appendix D
Appendix E
Appendix F

Appendix G

Appendix H

Appendix |

Urban Water Management Planning Act

Urban Water Management Plan Checklist
and Standard Tables

Water Rate Ordinance

Notice of Meetings and Public Comments
References

Groundwater Basin Adjudications

Calculating LADWP’s 20x2020
Water Use Target

CUWCC Biennial Report

Emergency Water Conservation Plan

257

259

260

262

262

262

263

263

264

266

269

270

273

291

309

321

397

403

451

457

523

2010



X 2010 URBAN WATER MANAGEMENT PLAN



List of Exhibits

Executive Summary

ES-A
ES-B
ES-C
ES-D
ES-E

ES-F

ES-G

ES-H

ES-I

ES-J
ES-K
ES-L
ES-M
ES-N
ES-O
ES-P
ES-Q
ES-R
ES-S
ES-T

L.A. Water Supplies

LADWP Historical Water Supply Sources (1980-2010)
Demographic Projections for LADWP’s Service Area
Average Climate Data for Los Angeles

Historical Total Water Demand in LADWP’s Service Area

Breakdown in Historical Water Demand for
LADWP’s Service Area

Indoor and Outdoor Water Use in LADWP’s Service Area

Water Demand Forecast and Conservation Savings
Under Average Weather Fiscal Year Ending June 30 (Acre-feet)

LADWP Water Demand Forecast with
Average Weather Variability

Historical Water Conservation in LADWP’s Service Area

Active Water Conservation Projects

20x2020 Base and Target

Water Conservation BMPs and Implementation Status

City Wastewater Plants and Sewersheds

Recycled Water Use Projections

Planned Centralized Stormwater Capture Programs

Current and Projected Mix of LADWP’s Water Supplies
Service Area Reliability Assessment for Average Weather Year
Driest Three-Year Water Supply Sequences

Projected Runoff, Snow-Water Equivalent,
and Rain-to-Snow Ratio for Eastern Sierra Nevada Watershed

10

10
11
12
12
13
14
15
16
19
20
21

24

2010 URBAN WATER MANAGEMENT PLAN

Xi



2010

Exhibit 1A
City of Los Angeles Land Uses

Exhibit 1B
Historical Demographics for LADWP Service Area

Exhibit 1C
Demographic Projections for LADWP Service Area

Exhibit 1D
Comparison of SCAG Demographic Projections for LADWP Service
Area Between 2004 and 2008 TRP Forecasts for Year 2030

Exhibit 1E
Average Climate Data for Los Angeles

Exhibit 1F
LADWP Historical Water Supply Sources 1980-2010

Exhibit 2A
Historical Total Water Demand in LADWP’s Service Area

Exhibit 2B
Historical Per Capita Water Use in LADWP’s Service Area

Exhibit 2C
Breakdown in Historical Water Demand for LADWP’s Service Area

Exhibit 2D
Indoor Vs. Outdoor Water Use in LADWP’s Service Area

Exhibit 2E
Modeled Vs. Actual Monthly Water Consumption for LADWP

Exhibit 2F
Estimates of Total Water Conservation in LADWP’s Service Area

Exhibit 2G
Projected Demographic Drivers

Exhibit 2H
Baseline Unit Water Use Rates (2005-2008)

Exhibit 21
Projected Unit Water Use

30

31

32

33

34

35

37

38

39

40

41

42

43

43

44



Exhibit 2J
Water Demand Forecast and Conservation Savings Under Average
Weather Fiscal Year Ending June 30

Exhibit 2K
Water Demand Forecast with Average Weather Variability

Exhibit 2L
Water Demand Forecast for Low-Income Residential Customers Fiscal
Year Ending June 30

Exhibit 3A
Historical City of Los Angeles Water Use

Exhibit 3B
Historical City of Los Angeles Conservation

Exhibit 3C
20x2020 Base and Target Data

Exhibit 3D
Water Efficiency Requirements Ordinance Summary

Exhibit 3E
Emergency Water Conservation Plan Ordinance Restrictions by Phase

Exhibit 3F
CUWCC BMPs and Implementation Status

Exhibit 3G
Current and Past Conservation Programs

Exhibit 3H
Cll Conservation Programs and Savings July 2007 through June 2010

Exhibit 3|
Active Conservation Projections by Sector

Exhibit 3J
Breakdown of Estimated Cll Indoor Water
Conservation Potential of 23,000 AF

Exhibit 3K
Potential Outdoor Water Use Savings by Sector

45

45

46

48

49

52

54

55

58

60

64

76

77

78

2010



Exhibit 4A

City Wastewater Plants and Sewersheds 82
Exhibit 4B

Allowable Title 22 Recycled Water Uses 84
Exhibit 4C

Wastewater Treatment Plants Summary 88
Exhibit 4D

Wastewater Treatment Plant Average Dry-Weather Flows, Reuse

and Discharge Method 90
Exhibit 4E 91
Exhibit 4F

Harbor Recycling 92
Exhibit 4G

Metro Recycling 93
Exhibit 4H

Valley Recycling 94
Exhibit 41

Westside Recycled Water System Existing Annual Demand 95
Exhibit 4J

2005 UWMP Recycled Water Projections for 2010 Versus Actual Use 97
Exhibit 4K

Recycled Water Master Planning Documents Implementation Timeline 97
Exhibit 4L

Recycled Water Use Projections 98
Exhibit 4M

Harbor Area Near-Term Estimated Demands 99
Exhibit 4N

Metro Area Near-Term Estimated Demands 100
Exhibit 40

Valley Area Near-Term Estimated Demands 100
Exhibit 4P

Westside Area Near-Term Estimated Demands 101
Exhibit 4Q

Project Option Demands by Service Area 101
Exhibit 4R

Recycled Water Agency Coordination 106

2010



Exhibit 5A
Los Angeles Aqueduct System

Exhibit 5B
Mono Basin and Owens Valley Water Use Allocations

Exhibit 5C
Historical Los Angeles Aqueduct Deliveries

Exhibit 5D
Eastern Sierra Nevada Runoff Owens Valley — Percent of Normal

Exhibit 5E
Mono Basin and Owens River Environmental Enhancement
Commitments

Exhibit 5F
Mono Lake Elevation and Exports

Exhibit 5G
Lower Rush Creek Base and Peak Flow Requirements

Exhibit 5H
Lower Owens River Project Area

Exhibit 51
Lower Owens River Base and Peak Seasonal Habitat Flow
Requirements

Exhibit 5J
Yearly Water Use on Owens Lake (Fiscal Year)

Exhibit 5K
Dust Control Mitigation Best Available Control Measures

Exhibit 5L
Historical Cost of LAA Treated Water

Exhibit 5M
Annual Unit Cost

109

110

111

112

113

114

114

115

115

116

117

119

119

2010



2010

Exhibit 6A
Annual Local Groundwater Entitlement

Exhibit 6B
Local Groundwater Basin Supply

Exhibit 6C
San Fernando Basin

Exhibit 6D
Operating Limits of Regulated Compounds

Exhibit 6E
Historical Cost of Groundwater Pumping

Exhibit 6F
Annual Unit Cost

Exhibit 6G
Groundwater Production 2010 to 2035 for Average, Single-Dry,
and Multi-Year Dry Weather Condition By Fiscal Year

Exhibit 7A
SFB Spreading Grounds Operations Data

Exhibit 7B
Spreading Ground Facility Locations

Exhibit 7C
Planned Centralized Stormwater Capture Programs

Exhibit 7D
Potential Non-Potable Water Demands Met with
Dry Weather Treated Runoff

Exhibit 7E
Construction of Underground Cistern for Stormwater Capture

Exhibit 7F
Underground Storage Potential Throughout the City

Exhibit 7G
Cost Analysis

Exhibit 7H
Stormwater Capture Summary

121

123

124

133

135

135

136

139

140

143

150

152

153

159

161



Exhibit 8A
MWD Service Area

Exhibit 8B
Major MWD Facilities Summary

Exhibit 8C
Major MWD Facilities

Exhibit 8D
Listing of Priorities — Seven Party Agreement

Exhibit 8E
Historical Annual Colorado River Supply and Use

Exhibit 8F
Historical Total Colorado River Basin Storage

Exhibit 8G
Historical Lake Mead Elevation

Exhibit 8H
MWD’s CRA Forecast Supplies in 2035,
Average Year (1922-2004 Hydrology)

Exhibit 8l
State Water Project Major Facilities

Exhibit 8J
Table A Maximum Annual SWP Amounts (acre-feet)

Exhibit 8K
MWD Forecast Supplies of SWP Water in 2035, Average Year
(1922-2004 Hydrology)

Exhibit 8L
MWD’s In-basin Surface Reservoir Capacity

Exhibit 8M
MWD Forecast Supplies of In-Basin Surface Storage Supplies in 2035,
Average Year (1922-2004 Hydrology)

Exhibit 8N
In-Basin Conjunctive Use Programs

Exhibit 80
MWD Forecast Supplies of In-Basin Groundwater Storage in 2035,
Average Year (1922-2004 Hydrology)

Exhibit 8P
MWD Forecast Supplies of Groundwater Storage and Transfers in 2035,
Average Year (1922-2004 Hydrology)

164

165

165

167

168

170

171

172

176

178

180

185

185

186

187

188

2010



2010

Exhibit 8Q
MWD Historic Central Valley Water Transfers

Exhibit 8R
MWD System Forecast Supplies and Demands,
Average Year (1922-2004 Hydrology)

Exhibit 8S
MWD Rates and Charges

Exhibit 8T
Percentage of LADWP’s Purchased Water in Various
MWD Rate Categories

Exhibit 9A
Desalination Efforts in MWD Service Area

Exhibit 9B
Other Water Supplies

Exhibit 10A
MWD’s IRP Resource Targets

Exhibit 10B
Meeting Regional Water Needs Through MWD’s IRP

Exhibit 11A
Unit Costs of Supplies

Exhibit 11B

MWD Supply Capability and Projected Demands (in AFY)

Exhibit 11C
LADWP Supply Reliability FYE 2006-2010 Average

Exhibit 11D

LADWP Supply Reliability Under Average Weather Conditions

in Fiscal Year 2034-2035

189

190

192

193

202

204

218

219

222

226

228

228



Exhibit 11E
Service Area Reliability Assessment for Average Weather Year

Exhibit 11F
Service Area Reliability Assessment for Single Dry Year

Exhibit 11G
Service Area Reliability Assessment for Multi-Dry Years (2011-2015)

Exhibit 11H
Service Area Reliability Assessment for Multi-Dry Years (2016-2020)

Exhibit 111
Service Area Reliability Assessment for Multi-Dry Years (2021-2025)

Exhibit 11J
Service Area Reliability Assessment for Multi-Dry Years (2026-2030)

Exhibit 11K
Service Area Reliability Assessment for Multi-Dry Years (2031-2035)

Exhibit 11L
Driest Three-Year Water Supply Sequence

Exhibit 11M
Draft Water Shortage Contingency Declaration Resolution

Exhibit 12A
Climate Change Impacts to Local Temperatures for Los Angeles

Exhibit 12B
Climate Change Impacts to Local Precipitation for Los Angeles

Exhibit 12C
30-Year Time Series Projected Temperature Means for
Eastern Sierra Nevada Watershed

Exhibit 12D
30-Year Time Series Projected Precipitation Means for
Eastern Sierra Nevada Watershed

Exhibit 12E
Projected Runoff, Snow-Water Equivalent, and Rain-to-Snow Ratio
for Eastern Sierra Nevada Watershed

Exhibit 12F
Projected Rain to Precipitation Ratio Based on Projected Precipitation
and Temperature

Exhibit 12G
Climate Change Impacts on SWP Delivery

229

230

231

232

233

234

235

238

245

253

253

255

255

256

257

258

2010



2010

Exhibit 12H
Energy Intensity of LADWP’s Water Sources

Exhibit 121
Proportion of Volume Delivered and Total Energy Intensity
(Inclusive of Treatment)

Exhibit 12)
LADWP Energy Intensity 2003-2009

Exhibit 12K
LADWP Annual Energy Intensity

Exhibit 12L
Annual Footprint by Carbon Source

Exhibit 12M
Total Annual Carbon Footprint for Water Supply Portfolio

Los Angeles River Revitalization and the North Atwater Park Project
Single-Family Home Graywater System

Elmer Avenue Neighborhood Retrofit Project

Ballona Creek Watershed Rainwater Harvesting Pilot Program

Woodman Avenue Multi-Beneficial Stormwater Capture Project

261

264

265

266

267

268

68

73

148

151

156



Glossary of
Abbreviations
and Terms

Agencies
AVEK
BOE

BOS
Caltrans
CDPH
CDTSC
CITY
cuwcce
CVWD
DWR
IAPMO
[ID
KERN-DELTA
LACDPH
LACDPW
LACFCD
LADBS
LADWP
LARWQCB
LASGRWC
LBWD
MWD
NWRI
PVID
RWAG
RWQCB
SBMWD
SCAG
SWRCB
USBR
USEPA
WBMWD
WRD

Antelope Valley-East Kern Water Agency

City of Los Angeles Department of Public Works,
Bureau of Engineering

City of Los Angeles Department of Public Works, Bureau of Sanitation
California Department of Transportation

California Department of Public Health

California Department of Toxic Substance Control
City of Los Angeles

California Urban Water Conservation Council
Coachella Valley Water District

California Department of Water Resources
International Association of Plumbing and Mechanical Officials
Imperial Irrigation District

Kern Delta Water District

Los Angeles County Department of Public Health
Los Angeles County Department of Public Works
Los Angeles County Flood Control District

Los Angeles Department of Building and Safety
Los Angeles Department of Water and Power

Los Angeles Regional Water Quality Control Board
Los Angeles and San Gabriel Rivers Watershed Council
Long Beach Water Department

Metropolitan Water District of Southern California
National Water Research Institute

Palo Verde Irrigation District

Recycled Water Advisory Group

Regional Water Quality Control Board

San Bernardino Municipal Water District

Southern California Association of Governments
State Water Resources Control Board

United States Bureau of Reclamation

United States Environmental Protection Agency
West Basin Municipal Water District

Water Replenishment District
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AWTF
BAY-DELTA
CRA

DCT
ECLWRF
EOC

HTP
JWPCP
LAA
LAAFP
LAG
LVMWD
NTPS
RWMP
SFB

SWP
TIWRP
ULARA

ACT
AF
AFY
BACM
BDCP
BMP
CBO
CEQA
CFS
Cll
CIP
CVP
EIR
ERP
FY
FYE
GAC
GCM
GHG
GPCD
GPD
GPF
GPM
GSIS
GWR
HET
IAP
IRP
IAWP

Advanced Water Treatment Facility

San Francisco Bay and Sacramento-San Joaquin River Delta
Colorado River Aqueduct

Donald C. Tillman Water Reclamation Plant
Edward C. Little Water Recycling Facility
Emergency Operations Center

Hyperion Treatment Plant

Joint Water Pollution Control Plant

Los Angeles Aqueducts (First and Second)

Los Angeles Aqueduct Filtration Plant

Los Angeles/Glendale Water Reclamation Plant
Las Virgenes Municipal Water District

Neenach Temporary Pumping Station

Recycled Water Master Plan

San Fernando Basin

State Water Project

Terminal Island Water Reclamation Plant
Upper Los Angeles River Area

Urban Water Management Planning Act
Acre-Feet

Acre-Feet Per Year

Best Available Control Measures
Bay Delta Conservation Plan

Best Management Practices
Community-Based Organizations
California Environmental Quality Act
Cubic Feet Per Second
Commercial/Industrial/Institutional
Capital Improvement Program
Central Valley Project
Environmental Impact Report
Emergency Response Plan

Fiscal Year

Fiscal Year Ending

Granular Activated Carbon

Global Climate Models

Greenhouse Gases

Gallons Per Capita Per Day

Gallons Per Day

Gallons Per Flush

Gallons Per Minute

Groundwater System Improvement Study
Groundwater Replenishment

High Efficiency Toilets

Independent Advisory Panel
Integrated Resources Plan

Interim Agricultural Water Program



IRWMP
KWh/AF
LID
LRP
M&l
MAF
MCL
MF/RO
MGD
MOA
MOU
NDMA
NdN
NPR
PCE
PPB
PPCPs
PPM
QSA
RI
ROD
RTP

RWMP
RUWMP
SB

SOC
SUSMP

STORMWATER PLAN

SWAT

SWE

TAF

TAP

TCE
TDMLs
TOC

ULF

UWMP
VOCs

WAS
WBICs
WQCMPUR
WRR

WSA
WSAP
WSDM Plan
20x2020

Integrated Regional Water Management Plan
Kilowatt-Hour per Acre-Foot

Low Impact Development

Long-Range Finance Plan

Municipal and Industrial

Million Acre-Feet

Maximum Contaminant Level

Microfiltration/Reverse Osmosis

Million Gallons Per Day

Memorandum of Agreement

Memorandum of Understanding

N-nitrosodimethlamine

Nitrification/Denitrification

Non-Potable Water Reuse

Perchloroethylene

Parts Per Billion

Pharmaceuticals and Personal Care Products

Parts Per Million

Quantification Settlement Agreement

Remedial Investigation

Record of Decision

Southern California Association of Governments Regional
Transportation Plan

Recycled Water Master Plan

Regional Urban Water Management Plan (Prepared by MWD)
Senate Bills

Synthetic Organic Compounds

Standard Urban Stormwater Mitigation Plan

Stormwater Capture Master Plan

Irrigation Association Smart Water Application Technologies
Snow Water Equivalent

Thousand Acre-Feet

Technical Assistance Program

Trichloroethylene

Total Maximum Daily Loads

Total Organic Carbon

Ultra-Low Flush

Urban Water Management Plan

Volatile Organic Compounds

Los Angeles Basin Water Augmentation Study
Weather-Based Irrigation Controllers

Water Quality Compliance Master Plan for Urban Runoff
Water Recycling Requirements

Water Supply Assessment

Metropolitan Water District's Water Supply Allocation Plan
Water Surplus and Drought Management Plan

Reduce Per Capita Water Use by 20 Percent by 2020; Senate Bill x7-7
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ES-1 Overview and
Purpose of Plan

In 1902, the City created a municipal water
system by acquiring title to all properties
of a private water company. In 1925, the
Los Angeles Department of Water and
Power (LADWP) was established by a
new city charter. The availability of water
has significantly contributed towards

the economic development of the City

of Los Angeles (City]. It has supported
the City’s need for water resources as

it has developed from a town with a
population of approximately 146,000
residents in 1902, into the nation’s second
largest city with over 4 million residents,
encompassing a 473 square mile area. As
the largest municipal utility in the nation,
LADWP delivers safe and reliable water
and electricity supplies at an affordable
price to the residents and businesses of
Los Angeles.

Overview of Water Issues

LADWP, along with all other water
agencies in Southern California, is faced
with the challenge of providing a reliable
and high quality water supply to meet
current and future needs. In the past

five years, water supplies in California
and locally have become scarcer due to
multi-year dry weather and regulatory
restrictions affecting water supplies
originating in the Sacramento-San
Joaquin Delta (Bay Delta) and Colorado
River Basin. It is projected that imported
and local water supplies will be adversely
affected by global climate change. Finally,
contamination of local groundwater has
resulted in reduced groundwater supplies
for the City.

To address these issues, LADWP will take

the following water management actions
in order to meet the City’s water needs
while maximizing local resources and
minimizing the need to import water:

e Significantly enhance water
conservation, stormwater capture and
recycling projects to increase supply
reliability.

¢ Implement treatment for San
Fernando Basin groundwater
supplies.

e Ensure continued reliability of the
water supplies from the Metropolitan
Water District of Southern California
(MWD) through active representation
of City interests on the MWD Board.

e Maintain the operational integrity of
the Los Angeles Aqueduct (LAA) and
in-City water distribution systems.

e Meet or exceed all Federal and State
standards for drinking water quality.

Purpose of Plan

The California Urban Water Management
Planning Act (first effective on January
1, 1984) requires that every urban water
supplier prepare and adopt an Urban
Water Management Plan [UWMP) every
five years. Since its original enactment,
there have been several amendments
added to the Act. The main goal of

the UWMP is to forecast future water
demands and water supplies under
average and dry year conditions, identify
future water supply projects such as
recycled water, provide a summary of
water conservation best management
practices (BMPs]), and provide a single and
multi-dry year management strategy.

2010 URBAN WATER MANAGEMENT PLAN
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LADWP’'s 2010 UWMP serves two
purposes: (1) achieve full compliance with
requirements of California’s Urban Water
Management Planning Act; and (2) serve
as a master plan for water supply and
resources management consistent with
the City's goals and policy objectives.

Changes Since 2005 UWMP

A number of important changes have
occurred since LADWP prepared its
2005 UWMP. First, LADWP released

its Water Supply Action Plan (Action
Plan) in 2008 to address the water
reliability issues associated with the
lowest snowpack on record in the Sierra
Nevada (in 2007), the driest year on
record for the Los Angeles Basin (in
2007), increased water for environmental
mitigation and enhancement in the Owens
Valley, San Fernando Groundwater

Basin contamination, and reduced
imported water from the Bay-Delta

due to a prolonged water shortage

and environmental restrictions on

Delta exports. Second, a number of

new requirements were added to the
Urban Water Management Planning Act,

such as addressing California’s new
mandate of reducing per capita water
use by 20 percent by the year 2020. And
third, LADWP developed a new water
demand forecast based on a more
rigorous analysis of water use trends
and measurement of achieved water
conservation.

As a result of these changes, the
implementation plan and schedule in the
2005 UWMP have been revised as follows:

e The Water Supply Action Plan
provided more focused strategies as
described in Section 1.1.2 with more
conservation and recycled water than
the amounts planned in the 2005
UWMP.

e Owens Lake Dust Mitigation water use
exceeded the 55,000 AFY estimated in
2005 UWMP and resulted in reduced
LAA deliveries.

e Groundwater production decreased
due to expanded San Fernando
Groundwater Basin contamination
impacts.

2
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e Seawater desalination was removed
from planned water supplies due
to concerns over high cost and
environmental impacts.

e The schedule for water transfers was
postponed because the California
Aqueduct interconnection with the Los
Angeles Aqueduct has not yet been
constructed.

ES-2 Existing Water Supplies

Primary sources of water for the LADWP
service area are the Los Angeles
Aqueducts (LAA), local groundwater,
and purchased imported water from
MWD (see Exhibit ES-A). An additional
fourth source, recycled water, is
increasingly becoming a larger source
in the overall supply portfolio. Two of
the supply sources, LAA and water
purchased from MWD, are classified

as imported as they are obtained from
outside LADWP’s service area. MWD is
the regional wholesale water agency,
importing water from the Bay-Delta via
the State Water Project (SWP) and from
the Colorado River via the Colorado
River Aqueduct (CRA). Groundwater is
local and is obtained within the service

area. Historical supply sources are
increasingly under multiple constraints
including potential impacts of climate
change, groundwater contamination, and
reallocation of water for environmental
concerns. To mitigate these impacts on
supply sources, LADWP is modifying its
water supply portfolio through increased
water use efficiency programs, water
recycling, and stormwater capture.

The challenge of water management in
California is the year-to-year variability
in availability of surface water due to
hydrologic conditions from wet and dry
years. Also, environmental regulations
can result in temporary or permanent
restrictions in certain water supplies. For
example, recent pumping restrictions
in the Bay-Delta resulted in MWD
restricting the availability of imported
water to LADWP. The LAA supply has
also seen reductions in availability due to
dry years and environmental mitigation
and enhancement needs. Exhibit ES-B
shows LADWP's historical water
supplies from fiscal year (FY) 1980/81

to 2009/10. The supplies in FY 2009/10
are much lower due to the mandatory
water use restrictions LADWP imposed
on its customers in response to the
prolonged statewide supply shortage
and environmental regulations reducing
pumping from the Bay-Delta.

2010 URBAN WATER MANAGEMENT PLAN
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ES-A L.A. Water Supplies
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City of Los Angeles Sources of Water Supply
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Recycled Water water to meet all landscape needs.

Future recycled water projects will
In 1979, LADWP began delivering recycled continue to build on the success of these

water to the Department of Recreation prior projects making recycled water a
and Parks for irrigation of areas in Griffith  more prominent component of the City’s
Park. This service was later expanded water supply portfolio. LADWP expects
to include Griffith Park’s golf courses. to increase the use of recycled water to

In 1984, freeway landscaping adjacent to 59,000 AFY by 2035.
the park was also irrigated with recycled

water. In addition, the Japanese Garden, Los Angeles Aqueduct

Balboa Lake and Wildlife Lake in the

Sepulveda Basin now utilize recycled Since its construction in the early 1900’s,
water for environmentally beneficial the Los Angeles Aqueduct historically
reuse purposes. The Greenbelt Project, provided the vast majority of water
which carries recycled water from the for the City. It remains as a significant
Los Angeles-Glendale Water Reclamation  water supply source, providing an

Plant to Forest Lawn Memorial Park, average of 36 percent of total water
Mount Sinai Memorial Park, Lakeside Golf  supplies from FY 2005/06 to 2009/10.
Club of Hollywood and Universal Studios, In the last decade environmental

began operating in 1992, and represents considerations have required that the
LADWP's first project to supply recycled City reallocate approximately one-half of
water to non-governmental customers. the Los Angeles Aqueduct (LAA) water
In 2009 phase 1 of the Playa Vista supply to environmental mitigation and
development began receiving recycled enhancement projects. As a result,
water. Playa Vista is the first planned approximately 205,800 AF of water

development in the City that uses recycled supplies for environmental mitigation
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and enhancement in the Owens Valley
and Mono Basin regions were used in
2010, which is in addition to the almost
107,300 acre-ft per year (AFY) supplied
for agricultural, stockwater, and Native
American Reservations. Reducing water
deliveries to the City from the LAA has
led to increased dependence on imported
water supply from MWD. This need for
purchased water has reinforced LADWP's
plans to focus on developing local
supplies.

Local Groundwater

A key resource that the City has relied
upon as the major component of its local
supply portfolio is local groundwater.
Over the last ten years local groundwater
has provided approximately 12 percent
of the total water supply for Los Angeles,
and historically has provided nearly 30
percent of the City’s total supply during
droughts when imported supplies
become unreliable. In recent years,
contamination issues have impacted
LADWP's ability to fully utilize its local
groundwater entitlements. Additionally,
reduction of natural infiltration due

to expanding urban hardscape and
channelization of stormwater runoff

has resulted in declining groundwater
elevations. In response to contamination
issues and declining groundwater levels,
LADWP is working to clean up the San
Fernando Basin’s groundwater, and is
making investments to recharge local
groundwater basins through stormwater
recharge projects, while at the same
time collaborating on rehabilitation of
aging stormwater capture and spreading
facilities. The San Fernando Basin

is a fully adjudicated basin with an

active Watermaster and Administrative
Committee.

MWD Supply

As a wholesaler, MWD sells water to all
of its 26 member agencies. LADWP is
exclusively a retailer and has historically
purchased MWD water to make up the
deficit between demand and other City
supplies. As a percentage of the City’s
total water supply, purchases of MWD

water have historically varied from 4
percentin FY 1983/84 to 71 percentin

FY 2008/09, with a 5-year average of

52 percent between FY 2005/06 and FY
2009/10. The City relies on MWD water
even more in dry years and has increased
its dependence in recent years as LAA
supply has been reduced. Although

the City plans to reduce its reliance on
MWD supply, it has made significant
investments in MWD anticipating that

the City will continue to rely on the
wholesaler to meet its current and future
supplemental water needs.

Water demands are driven by a

number of factors: demographics
(population, housing and employment);
implementation of water conservation
programs; behavioral practices of water
users; and weather. For the development
of LADWP’s 2010 UWMP, a new water
demand forecast was prepared using:

(1) the latest trends in water use; (2)
econometric-derived elasticities for
estimating the impacts of weather, price
of water, income, and family size on per
household and per employee water use;
and (3) more accurate estimates of the
effectiveness of water conservation in the
City.

Demographics and Climate

Over 4 million people reside in the LADWP
service area which is slightly larger than
the legal boundary of the City of Los
Angeles. LADWP provides water service
outside the City’s boundary to portions of
West Hollywood, Culver City, Universal
City, and small parts of the County of Los
Angeles. The population within LADWP’s
service area increased from 2.97 million
in 1980 to 4.1 million in 2009, representing
an average annual growth rate of 1.3
percent. The total number of housing
units increased from 1.10 million in 1980
to 1.38 million in 2009, representing an
average annual growth rate of 0.9 percent.



During this time, average household size
increased from 2.7 persons in 1980 to
2.9 persons in 2009. Employment grew
by about 1.0 percent annually from 1980
to 1990, but declined from 1990 to 2000
as a result of an economic recession
that started in 1991. Another decline in
employment began in 2008 reflecting
the recent economic recession. Overall,
employment increased by about 0.3
percent annually from 1990 to 2009.

Demographic projections for LADWP’s
service area are based on the 2008
forecast generated by the Southern
California Association of Governments
(SCAG). Exhibit ES-C summarizes these
demographic projections for the LADWP
service area. Service area population

is expected to increase at a rate of 0.4
annually over the next 25 years. While
this growth is substantially less than

the historical 1.3 percent annual growth
rate from 1980 to 2009, it will still lead to
approximately 367,300 new residents over

the next 25 years.

Weather in Los Angeles is considered
mild with blue skies, and sunshine
throughout most of the year. Favorable
weather is a popular attribute that
attracts businesses, residents, and
tourists to the City. Because of its relative
dryness, Los Angeles’ climate has been
characterized as Mediterranean. Exhibit
ES-D provides a summary of average
monthly rainfall, maximum temperatures,
and evapotranspiration readings.

Exhibit ES-C Demographic Projections for LADWP Service Area

Demographic 2010 2015 2020 2025 2030 2035
Population 4,100,260 4,172,760 (4,250,861 |4,326,012 |4,398,408 |4,467,560
Housing
Single-Family 627,395 | 646,067 | 665,261 | 678,956 | 691,703 | 701,101
Multi-Family 764,402 | 804,013 | 846,257 | 880,580 | 914,125 | 942,846
Total Housing 1,391,797 |1,450,080 |1,511,518 |1,559,536 | 1,605,828 |1,643,947
Persons per Household 2.88 2.81 2.75 2.71 2.67 2.65
Employment
Commercial 1,674,032 |1,724,106 |1,754,998 |1,790,798 | 1,828,765 |1,865,156
Industrial 163,382 | 157,652 | 155,012 | 152,426 | 150,009 | 147,508
Total Employment 1,837,415 |1,881,758 |1,910,010 |1,943,224 |1,978,773 2,012,664

Source: SCAG Regional Transportation Plan (2008), modified using MWD's land use planning to represent LADWP's service

area.

Exhibit ES-D Average Climate Data for Los Angeles 1990-2010

Jan Feb

Mar

Apr | May

Jun Jul Aug | Sep

Oct

Nov

Dec | Annual

Average
Maximum
Temperature
(°F)

68 | 68

70

73 75

78 83 85 83

79

73

68 75

Average
Precipitation
(inches)!

3.62| 4.46

2.28

0.75] 0.34

0.12] 0.01 0 0.07

0.72

2.53 | 15.58

Average Eto

. 1.98
(inches)??

2.26

3.66

4.96 | 5.46

6.08 | 6.46 4.87

2.03| 50.26

1.1990-2010, Los Angeles Downtown USC Weather Station ID 5115

2. Average of Hollywood Hills (Station Id. 73), Glendale (Station Id. 133), and Long Beach (Station Id. 174)

3. www.cimis.water.ca.gov
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Exhibit ES-E

Historical Total Water Demand in LADWP's Service Area

1,000
900 | - - ",
Population -~
800 |- \,‘-— ——
=
—
-~ Active Water Demands
700 _ -
- 3
- ——— @
§ 600 2
s s
Q (=
< £
T 500 .E
3 2 8
3 2
2 400 g
300
1
200
100
0 0
1970 1974 1978 1982 1986 1990 1994 1998 2002 2006 2010
Exhibit ES-F
Breakdown in Historical Water Demand for LADWP's Service Area
Fiscal Year Single-Family Multifamily Commercial Industrial Government Non-Revenue Total
Ending AF % AF % AF % AF % AF % AF % AF
1986-90 Avg | 238,248 | 35% | 197,312 | 29% | 123,324 | 18% 30,502 4% 43,378 6% 52,830 8% 685,594
1991-95Avg | 197,322 | 35% | 177,104 | 31% | 110,724 | 19% 21,313 4% 38,600 7% 24,100 4% 569,164
1996-00 Avg | 222,748 | 35% | 191,819 | 30% | 111,051 | 18% 23,560 4% 39,830 6% 43,617 7% 632,626
2001-05 Avg | 239,754 | 36% | 190,646 | 29% [109,685 | 17% 21,931 3% 41,888 6% 58,299 9% 662,203
2005-10 Avg | 236,154 | 38% | 180,279 | 29% | 106,955 | 17% 23,201 4% 42,940 7% 31,929 5% 621,458
25-yr Avg 226,845 | 36% | 187,432 | 29% | 112,348 | 18% 24,101 4% 41,327 6% 42,155 7% 634,209

Historical Water Use

Exhibit ES-E presents the historical water
demand for LADWP. In 2009, an economic
recession and a water supply shortage
required LADWP to impose mandatory
conservation. In 2010 mandatory
conservation continued as the economic
recession became more severe, resulting
in a 19 percent decrease in water use.

Prior to 1990, population growth in Los
Angeles was a good indicator of total
demands. From 1980 to 1990, population
in the City grew at 1.7 percent annually.
Water demands during this same ten

year period also grew at 1.7 percent
annually. However, after 1991, LADWP
began implementing water conservation
measures and water use efficiency
programs which prevented water
demands from returning to pre-1990
levels. Average water demands in the last
five years from FY 2004/05 to 2009/10 are
about the same as they were in FY1980/81
despite the fact that over 1.1 million
additional people now live in Los Angeles.

Exhibit ES-F shows the breakdown in
average total water use between LADWP's
major billing categories and non-revenue
water in five-year intervals for the past
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25 years. Non-revenue water, which is the
difference between total water use and
billed water use, includes water for fire
fighting, reservoir evaporation, mainline
flushing, leakage from pipelines, meter
error, and theft. Single-family residential
water use comprises the largest category
of demand in LADWP’s service area,
representing about 36 percent of the
total. Multifamily residential water use

is the next largest category of demand,

representing about 29 percent of the total.

Industrial use is the smallest category,
representing only 4 percent of the total
demand. Although total water use has
varied substantially from year to year,
the breakdown between the major billing
categories of use has not.

In order to assess the potential for water
use efficiency and target conservation
programs, LADWP conducted an analysis
to determine indoor and outdoor water
uses for its major billing categories. The
analysis concluded that the City’s total
outdoor water use was approximately

39 percent of the total water use during
the study period from 2004 to 2007. (see
Exhibit ES-G).

Exhibit ES-G

Water Demand Forecast

Using an econometric water demand
forecasting approach, LADWP projected
water demands by major category and
under different weather conditions.
Exhibit ES-H presents the water demand
forecast with and without future active
water conservation programs.

Categorically, conservation can be
grouped into two main types; active

and passive conservation. Passive
conservation accounts for the improved
water use efficiency of retrofitted and
new residential homes and commercial
buildings due to plumbing code changes.
The passive conservation due to the
1991 and 2010 plumbing code changes is
hardwired into the 2010 water demand
forecast model. Therefore, both cases
of demand forecast on Exhibit ES-H

are presented with the built-in passive
conservation.

Examples of active conservation include
installation of low-flush toilets and low
flow plumbing fixtures, replacing turf
with drought resistant landscaping, and
programs which promote water use
efficiency in industrial processes. The
demand forecast model can present the

Indoor and Outdoor Water Use in LADWP's Service Area
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Exhibit ES-H
Water Demand
Forecast and
Conservation
Savings Under
Average
Weather Fiscal
Year Ending
June 30 (Acre-
Feet)

Demand Forecast with

2005 2010

Passive Water Conservation

2015 2020 2025 2030 2035

Single-Family 198,444 | 229,115 | 241,976 | 249,528 | 257,693 | 259,904
Multifamily 167,299 | 179,653 | 194,724 | 205,136 | 216,054 | 221,912
Commercial/Gov 135,000 | 143,081 | 149,597 | 153,791 | 158,628 | 160,049
Industrial 20,298 20,524 20,726 20,532 20,408 19,852
Non-Revenue 33,515 42,421 44,989 46,617 48,380 49,042

Total 554,556 | 614,794 | 652,012 | 675,604 | 701,164 | 710,760

Aggregate Active Water

Conservation Savings From

Demand Forecast with Passive 2005 2010

& Active Water Conservation Actual Actual

Single-Family 233,192 | 196,500 | 225,699 | 236,094 | 241,180 | 246,879 | 247,655

Multifamily 185,536 | 166,810 | 178,782 | 193,220 | 202,999 | 213,284 | 218,762

Commercial/Gov 107,414 | 130,386 | 135112 | 133,597 | 129,761 126,567 | 120,420

Industrial 62,418 19,166 18,600 16,852 14,708 12,634 10,513

Non-Revenue 26,786 32,909 41,370 42,969 43,627 44,421 44,272
Total 615,346 | 545,771 | 599,563 | 622,732 | 632,275 | 643,785 | 641,622

Single-Family 1,944 3,416 5,882 8,349 10,815 12,249
Multifamily 489 871 1,504 2,137 2,770 3,150
Commercial/Gov 4,614 7,969 16,000 24,030 32,061 39,629
Industrial 1,132 1,924 3,874 5,824 7,774 9,339
Non-Revenue 606 1,051 2,020 2,990 3,959 4,771

Total 8,785 15,231 29,280 43,329 57,379 69,138

* Non-revenue is the combination of unaccounted water and accounted non-revenue water. Unaccounted water is defined
as system losses. In recent years, the City experienced no accounted non-revenue water. Thus, non-revenue water is

considered system loss.

results with or without the additional
active conservation planned after 2008.
The active conservation prior to 2008 is
considered a permanent part of the newly
established water demand factors for the
2010 water demand forecast model and is
accounted for in the forecast.

The calculated active conservation
savings include the planned active
conservation savings and the additional
savings as a result of the decrease in non-

Exhibit ES-I

revenue water, which is proportional to
the decrease of the total water demand.

Exhibit ES-1 shows the projected water
demands can vary by approximately + 5
percent in any given year due to average
historical weather variability. Historical
water use from 1980 to 2010 is illustrated
as actual water use. When comparing
with the demands forecasted in the 2005
UWMP, the 2010 demand forecasts are
about 15 percent lower.

LADWP Water Demand Forecast with Average Weather Variability
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Los Angeles is a national leader in water
use efficiency. This accomplishment

has resulted from the City’s sustained
implementation of effective water
conservation programs since the

1990s. One of LADWP’s most effective
conservation tools is its customer’s water
use efficiency ethic. During past water
shortages, residents and businesses have
aggressively implemented conservation
to achieve demand reductions. During

FY 2009/10, water use was below 1979
water use levels thanks to extraordinary
conservation efforts by LADWP
customers.

To measure conservation effectiveness,
LADWP developed a statistical regression
model that correlates total water use
against population, weather, economic
recession, and conservation. The model
can predict what water use would be
based on actual population, weather

and economy in a given year, but without
the conservation. The predicted water

use is then compared to actual water

use and the difference between the two

is the annual total water conservation/
savings as shown in Exhibit ES-J. The
exhibit summarizes LADWP's historical
water conservation since FY 1990. The
table shows water savings from hardware
programs, such as ultra-low-flow and
high-efficiency toilet retrofits, cooling
tower recirculation, high efficiency clothes
washer machines, and other plumbing
and efficiency measures. The table also
shows water savings that occur from
non-hardware programs that result from
changes in water customer behavior, such
as reduced watering, and taking shorter
showers. These behavioral conservation
savings occur as a result of public
education and information programs, and
increases in the price of water. As shown
in the exhibit, hardware water savings
have been steadily increasing since 1990
while non-hardware water savings peaked
in FY 1991/92 and again in FY 2009/10. The
peaks in non-hardware savings were due
to City of Los Angeles’ mandatory water
use restrictions implemented in response
to multi-year water shortages.

Additional Annual Cumulative Annual Annual Non-
. . Annual Total
Fiscal Year Hardwa_re Installed Hardware Savings Ha_rdware Savings (AF)
Savings (AF) (AF) Savings (AF)
Prior to 1990/1991 31,825 31,825
1990/1991 4,091 35,916 76,350 112,267
1991/1992 8,670 44,586 105,593 150,179
1992/1993 3,286 47,872 58,546 106,417
1993/1994 4,961 52,832 60,928 113,761
1994/1995 4,041 56,873 62,084 118,958
1995/1996 4,642 61,516 52,648 114,164
1996/1997 2,376 63,892 33,720 97,612
1997/1998 2,637 66,529 30,434 96,964
1998/1999 2,781 69,310 38,305 107,614
1999/2000 3,532 72,842 -6,262 66,580
2000/2001 3,078 75,920 -3,407 72,513
2001/2002 2,452 78,371 15,131 93,502
2002/2003 2,630 81,002 8,725 89,726
2003/2004 3,257 84,259 13,107 97,366
2004/2005 3,299 87,558 46,865 134,423
2005/2006 2,404 89,963 62,223 152,186
2006/2007 2,095 92,058 76,643 168,701
2007/2008 782 92,840 64,472 157,312
2008/2009 3,127 95,967 106,151 202,118
2009/2010 4,269 100,236 126,466 226,702

1. Negative non-hardware savings are due to overestimation in hardware savings due to years with extreme wet weather

conditions.
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Acre-feet per Fiscal Year
Sector
2014/2015 2019/2020 2024/2025 2029/2030 2034/2035
Single-Family Residential 3,416 5,882 8,349 10,815 12,249
Multi-Family Residential 871 1,504 2,137 2,770 3,150
Commercial/Government 7,969 16,000 24,030 32,061 39,629
Industrial 1,924 3,847 5,824 7,774 9,339
Total Active Conservation Projections 14,180 27,260 40,340 53,420 64,368

Water Conservation Goals

LADWP has set a water conservation goal
to further reduce potable water demands
an additional 64,000 AFY by 2035. This
aggressive approach includes multiple
strategies: investments in state-of-the-
art technology; rebates and incentives
promoting installation of weather-based
irrigation controllers (WBICs), efficient
clothes washers and urinals; expansion
and enforcement of prohibited water use;
reductions in outdoor water uses; and
extending education and outreach efforts.
Exhibit ES-K shows the projected water
conservation by sector of use. Note that
these projected savings are in addition

to what has already occurred in the City
since the 1990s.

The California Water Conservation Act

of 2009, Senate Bill x7-7, requires water
agencies to reduce per capita water use
by 20 percent by the year 2020 (20x2020).
This includes increasing recycled water
use to offset potable water use. Water
suppliers are required to set a water use
target for 2020 and an interim target for
2015 using one of four methods. The 2020
urban water use target may be updated
in a supplier’s 2015 UWMP. The California
Department of Water Resources

(DWR] has developed four methods for
measuring compliance with 20x2020.

LADWP has selected Method 3 to set

its 2015 interim and 2020 water use
targets. Method 3 requires setting the
2020 water use target to 95 percent of the
applicable State hydrologic region target
as provided in the State’s Draft 20x2020
Water Conservation Plan. LADWP is

within State hydrologic region 4, the
South Coast region. LADWP was required
to further adjust the calculated 2020
target to achieve a minimum reduction

in water use. The per capita water use at
95 percent of the hydrologic region was
142 gallons per capita per day (gpcd),

and using 95 percent of the five-year
average base daily per capita water

use was equal to 138 gpcd. Therefore,
LADWP was required to set its 2020
target at the smaller of the two resultant
values. LADWP’s interim 2015 target is
145 gpcd and the 2020 target is 138 gpcd.
Exhibit ES-L presents the calculations
for LADWP’s 20x2020 target. Also shown
in this exhibit for reference is LADWP's
10-year and 5-year historical average per
capita water use.

Gallons Per
Capita Per
Day (GPCD)

20x2020 Required Data

Base Per Capita Daily Water Use

10-Year Average' 152

5-Year Average? 145

2020 Target Using Method 3°

95% of Hydrologic Region Target

(149 gpcd) 142

95% OF Base Daily Capita Water

Use 5-Year Average (145 gpcd) 138

Actual 2020 Target 138

2015 Interim Target 145

1. Ten-year average based on fiscal year 1995/96 to
2004/05

2. Five-year average based on fiscal year 2003/04 to
2007/08

3. Methodology requires smaller of two results to be
actual water use target to satisfy minimum water use
target.



Exhibit ES-M
Water Conservation BMPs and Implementation Status

Category Sub-category Practices Status
Foundational
Maintain the position of a trained conservation coordinator Implemented
Operations Prevent water waste - enact, enforce or support legislation,
. . . Implemented
Practices regulations, and ordinances
Wholesale agency assistance programs Not applicable
Conduct Standard Water Audit and Water Balance Implemented
Utility
Operations Water Loss Control | Measure performance using AWWA software Implemented
Locate and Repair all leaks and breaks Implemented
Metering with 100% of existing unmetered accounts to be metered and Imolemented
Commodity Rates | billed by volume of use P
g:ir;?r:egrvatlon Maintain a water conserving retail rate structure Implemented
Public Information | Maintain active public information program to promote and
. Implemented
Programs educate customers about water conservation
Education
School Education | Maintain active program to educate students about water
. . Implemented
Programs conservation and efficient water use
Programmatic
Residential Assistance - provide leak detection assistance Implemented
Landscape Water Surveys for residential accounts Implemented
Residential
High efficiency clothes washer incentive program Implemented
WaterSense Specification (WSS) for toilets Implemented
Commercial/ Industrial/ Institutional| Implement unique conservation programs to meet annual
. Implemented
(cn water savings goals for Cll customers
Implement Large Landscape custom programs Implemented
Offer technical assistance and surveys upon request Implemented
Landscape
Implement and maintain incentive program(s) for irrigation Implemented

equipment retrofits

2010 URBAN WATER MANAGEMENT PLAN
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Water Conservation Best
Management Practices (BMPs)

LADWP is one of the original signatories
to the California Urban Water
Conservation Council Memorandum

of Understanding (MOUJ, and as such

has to report its progress on achieving
water conservation BMPs. Exhibit ES-M
presents the checklist of BMPs that
LADWP has implemented. LADWP is
currently in compliance with all the BMP’s
contained in the MOU.
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As stated previously, the water
management goal of LADWP is to
implement cost-effective conservation,
recycled water, and stormwater capture
programs. In addition, LADWP is also
pursuing water transfers in order to make
up for its LAA water losses.

Water Recycling

LADWP is committed to significant
expansion of recycled water in the City’s
water supply portfolio. Realizing multiple
factors are decreasing the reliability

of imported water supplies, LADWP
released the City of Los Angeles Water
Supply Action Plan (Plan), “Securing
L.A's Water Supply” in May of 2008.

The Plan established the goal of using
50,000 AFY of recycled water to offset
demands on potable supplies. In order
to meet this goal, LADWP, in conjunction
with the Department of Public Works
Bureau of Sanitation (BOS), are working
together to develop a Recycled Water
Master Plan (RWMP). Opportunities to
expand the water recycling program are
being studied through development of
the RWMP. These include expanding the
recycled water distribution system for
Non-Potable Reuse (NPR) such as for
irrigation and industrial use, along with
replenishment of groundwater basins with
highly purified recycled water. Beyond
50,000 AFY, LADWP expects to increase
recycled water use by approximately 1,500
AFY annually, bringing the total to 59,000
AFY by 2035.

LADWP’s water recycling program is
dependent on the City’s wastewater
treatment infrastructure. Wastewater
in the City of Los Angeles is collected
and transported through some 6,500
miles of major interceptors and mainline
sewers, more than 11,000 miles of
house-sewer connections, 46 pumping
plants, and four treatment plants. BOS
is responsible for the planning and
operation of the wastewater program.
The City’'s wastewater system serves
515 square miles, of which 420 square



miles are within the City. In addition to

the City, service is provided to 29 non-
City agencies through contract services.
Exhibit ES-N shows the City’s four
wastewater treatment plants and seven
sewersheds that feed those plants. A
portion of the treated effluent from the
wastewater plants is utilized by LADWP to
meet recycled water demands.

In FY 2009/10, LADWP provided 31,872
AFY of recycled water for municipal &
industrial purposes and environmental
benefits.

The use of recycled water must meet
California’s regulatory requirements for
safety. Non-potable water reuse (NPR])
regulations in the City of Los Angeles are
governed by the California Department
of Public Health (CDPH]), State Water
Resources Control Board (SWRCBJ, Los
Angeles Regional Water Quality Control
Board (LARWQCB) and the Los Angeles
County Department of Public Health
(LACDPH]. Criteria and guidelines for
the production and use of recycled water
were established by the CDPH in the
California Code of Regulations, Title

22, Division 4, and Chapter 3 (Title 22).
Title 22, also known as Water Recycling
Criteria, establishes required wastewater

treatment levels and recycled water
quality levels dependent upon the end use
of the recycled water. Title 22 additionally
establishes recycled water reliability
criteria to protect public health.

The regulations governing recharge

of groundwater or groundwater
replenishment (GWR] with recycled
water are established by the CDPH

and LARWQCB. For groundwater
replenishment, LADWP will implement
advanced treatment that includes reverse
osmosis, microfiltration, and advanced
oxidation. This level of treatment will
address water quality concerns for the
health of the basin along with emerging
contaminants of concern.

Exhibit ES-0 presents LADWP’s projected
recycled water use based on preliminary
findings from the RWMP.

Stormwater Capture

The 2010 UWMP projects that the
stormwater capture can potentially
provide increased groundwater pumping
rights in the San Fernando Basin of 15,000
AFY from groundwater recharge using
captured stormwater, and 10,000 AFY

of additional water conservation from

Projected Use (AFY)'
Category
2015 2020 2025 2030 2035

Municipal and Industrial Non-Potable Reuse 20,000 20,400 27,000 29,000 29,000
Indirect Potable Reuse (Groundwater Recharge) 0 0 15,000 | 22,500 | 30,000
Subtotal? 20,000 | 20,400 | 42,000 | 51,500 | 59,000
Environmental® 26,990 26,990 26,990 26,990 26,990
Seaw:ater Intrusion Ba_rr|er 3,000 3,000 3,000 3,000 3,000

(Dominguez Gap Barrier)
Total 49,990 | 50,390 | 71,990 | 81,490 | 88,990

1. Projected use by category is subject to change per completion of Recycled Water Master Plan, but overall total
will not change. Does not include deliveries of 34,000 AFY of secondary treated water to WBMWD for further

treatment to recycled water standards.

2. To offset potable use and included in supply reliability tables in Chapter 11.
3. Environmental use includes Wildlife Lake, Balboa Lake, and the Japanese Garden. Additional environmental

benefits associated with recycled water discharges to the Los Angeles River are not included.
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Current Increased Expected
Annual P Estimated Total LADWP
. Annual Annual . .
Project Capture/ Project Project Cost Share
Recharge Recharge . L i
Recharge Completion | (millions) | (millions)
(AFY) (AFY)
(AFY)
. Completed
. . i) .
Sheldon-Arleta Gas Collection System 4,000 Nov 2009 $8.2 $6.3
Big Tujunga Dam Rehabilitation © - 4,500 - July 2011 $105.7 $9.0
Hansen Spreading Grounds Upgrade 13,834 1,200 17,284 @ Dec 2011 $9.3 $4.8
Tujunga Spreading Grounds Upgrade 4,419 8,000 18,669 @ 2015 $24.0 $24.0
Pacoima Spreading Grounds Upgrade 6,453 2,000 8,453 2015 $32.0 $16.0
Lopez Spreading Grounds Upgrade 527 750 1,277 2016 $8.0 $4.0
Strathern Wetlands Park - 900 900 2016 $46.0 $4.0
Hansen Dam Water Conservation - 3,400 3,400 2017 $5.0 $2.5
Valley Generating Station Stormwater _ 700 700 2018 $9.7 $9.7
Capture
Branford Spreading Basin Upgrade 549 500 1,049 2018 $4.0 $2.0
Total Estimated Yield 25,782 25,950 51,732 $251.9 $82.3

This will allow increased collection of 4,000 AFY at Tujunga Spreading Grounds.
Includes 1/2 benefits from Big Tujunga Dam Rehabilitation Project.

No recharge occurs at the facility. All additional capture has been divided between Hansen & Tujunga Spreading Grounds.
Including benefits from Sheldon-Arleta Project and 1/2 benefits from Big Tujunga Dam Rehabilitation Project.

1
2.
3.
4
5

To be recharged at Sun Valley Park.

capture and reuse solutions such as rain
barrels and cisterns, for a total of 25,000
AFY by FY 2034/35. A Stormwater Capture
Master Plan is being prepared and will
comprehensively evaluate stormwater
capture potential within the City.

In January 2008, LADWP created the
Watershed Management Group which is
responsible for developing and managing
the water system’s involvement in
emerging issues associated with local
and regional stormwater capture.

The Watershed Management Group
coordinates activities with other
agencies, departments, stakeholders
and community groups for the purpose
of planning and developing projects

and initiatives to improve stormwater
management within the City. The Group’s
primary goal is to increase stormwater
capture by enhancing existing centralized
stormwater capture facilities and

promoting distributed stormwater
infiltration systems to achieve the City’s
long-term strategy of enhancing local
stormwater capture.

Watershed management provides
additional important benefits to the

City of Los Angeles, including surface
water quality improvements, water
conservation, open space enhancements,
and flood control. Water quality
improvements are necessary because
stormwater runoff is a conveyance
mechanism that transports pollutants
from the watershed into waterways and
ultimately the Pacific Ocean. Pollutants
include, but are not limited to, bacteria,
oils, grease, trash, and heavy metals.

The City must comply with adopted

Total Maximum Daily Loads (TMDLs) for
pollutants. TMDLs set maximum limits for
a specific pollutant that can be discharged
to a water body without causing the water



body to become impaired or limiting
certain uses.

LADWP has already been implementing
several watershed projects and

has identified others for planned
implementation. Exhibit ES-P summarizes
the currently planned watershed projects.

The Stormwater Capture Master Plan
(Stormwater Plan) is being prepared

to investigate potential strategies for
stormwater and watershed management
in the City. The Stormwater Plan will be
used to guide decision makers in the City
when making decisions affecting how
the City will develop both centralized

and distributed stormwater capture
goals. The Stormwater Plan will evaluate
existing stormwater capture facilities
and projects, quantify the maximum
stormwater capture potential, develop
feasible stormwater capture alternatives
(i.e., projects, programs, potential
policies, etc.], and provide strategies to
increase stormwater capture. It will also
evaluate the multi-beneficial aspects of
increasing stormwater capture, including
potential open space alternatives,
improved downstream water quality, and
peak flow attenuation in downstream
channels, creeks, and streams such as
the Los Angeles River.

Water Transfers

Water transfers involve the lease or
sale of water or water rights between
consenting parties. Water Code Section
470 (The Costa-Isenberg Water Transfer
Act of 1986) states that voluntary water
transfers between water users can
result in a more efficient use of water,
benefiting both the buyer and the seller.
The State Legislature further declared
that transfers of surplus water on an
intermittent basis can help alleviate
water shortages, save capital outlay
development costs, and conserve water
and energy. This section of the Water
Code also obligates the California
Department of Water Resources (DWR]
to facilitate voluntary exchanges and
transfers of water.

LADWP plans on acquiring water

through transfers to replace a portion

of LAA water used for environmental
enhancements in the eastern Sierra
Nevada. The City would purchase

water when available and economically
beneficial for storage or delivery to
LADWP's transmission and distribution
system. The City is seeking non-State
Water Project water to replace the
reallocation of LAA water supply for
environmental enhancements. MWD holds
an exclusive contractual right to deliver
State Water Project entitlement water into
its service territory, which includes the
City of Los Angeles. Purchasing only non-
State Water Project supplies will ensure
the City’s compliance with MWD's State
Water Project contract.

To facilitate water transfers, LADWP is
constructing an interconnection between
the LAA and the State Water Project’s
California Aqueduct, located where the
two aqueducts intersect in the Antelope
Valley (Neenach, California). This
interconnection, the Neenach Pumping
Station will allow for water transfers
from the East Branch of the State Water
Project to the LAA System, as well as
provide operational flexibility in the event
of a disruption of flows along the LAA
System. Construction of the Neenach
Pumping Station required a four-way
agreement between DWR, MWD, LADWP,
and the Antelope Valley-East Kern Water
Agency (AVEK). When completed, the
Neenach Pumping Station facility will be
owned by DWR but will be designated as
an AVEK interconnection. The Neenach
Pumping Station will be operated on
behalf of the LADWP. MWD is involved in
the agreement to provide consent for the
transfer of water into its service territory.

LADWP's current goal is to transfer up
to 40,000 AF per year once the Neenach
Pumping Station facilities are in place.
This will provide LADWP with the ability
to replace some Los Angeles Aqueduct
supplies reallocated to environmental
enhancement projects. This will also
provide increased operational flexibility
and the ability to yield cost savings.

2010



Other Water Supply Opportunities

Seawater Desalination

LADWP initiated efforts in 2002 to
evaluate seawater desalination as a
potential water supply source with

the goals of improving reliability and
increasing diversity in its water supply
portfolio. These efforts led to the
selection of the Scattergood Generating
Station’s unused tank farm as a potential
site for a seawater desalination plant.
For the City, seawater desalination is a
potential resource that could also offset
supplies that had been committed from
the LAA for environmental restoration

in the eastern Sierra Nevada. As an
identified project in MWD’s Seawater
Desalination Program, the proposed
full-scale project would have qualified
for MWD’s grant of $250 per acre-

foot of water produced. However, in

May 2008, LADWP decided to focus on
water conservation and water recycling
as primary strategies for creating a
sustainable water supply due to concerns
with cost and the environmental impacts

associated with the implementation of
desalination. While desalination may be
explored further in the future, it currently
represents only a supply alternative.

Graywater Systems

As defined by State regulations, graywater
is untreated household wastewater which
has not come into contact with toilet waste
or unhealthy bodily wastes. It includes
water sources from bathtubs, showers,
bathroom wash basins, and water from
clothes washing machines and laundry
tubs. It specifically excludes water from
kitchen sinks and dishwashers. Graywater
is a drought-proof source of supply

for subsurface landscape irrigation.
Graywater regulations do not allow

its application using spray irrigation.
Graywater is also not allowed to pond

or runoff, enter a storm drain system or
surface water body, or irrigate root crops
or edible food crops that are directly in
contact with the surrounding soil.

The Graywater Systems for Single

Family Residences Act of 1992 legally
incorporated the use of graywater as

part of the California Plumbing Code. In
September 1994, the City approved an
ordinance that permitted the installation
of graywater systems in residential
homes. However, installing graywater
systems under the Act was costly in terms
of both installation and maintenance.

To address the current water shortage
and reduce water demands, emergency
graywater regulations added Chapter

16A (Part 1) “Non-potable Water Reuse
Systems” to the 2007 California Plumbing
Code. These regulations were approved by
California Building Standards Commission
in 2009 and became effective on August 4,
2009. Further revisions were made to the
regulations and the regulations became
permanent on January 12, 2010 with an
effective date of January 20, 2010. These
new code changes allow the use of certain
types of untreated graywater systems as
long as specific health requirements are
met as defined by the authority having
jurisdiction.
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With its current water supplies, planned
future water conservation, and planned
future water supplies, LADWP will be
able to reliably provide water to its
customers through the 25-year planning
period covered by this UWMP. While
there may be times in which severe water
shortages require MWD to allocate its
imported water in the future, LADWP’s
customers have shown that they can
adapt and reduce consumption in those
years. However, MWD'’s 2010 Regional
UWMP currently shows that with its
investments in storage, water transfers
and improving the reliability of the Delta,

water shortages are not expected to occur
within the next 25 years.

Exhibit ES-Q shows the current and future
mix of LADWP’s water supply. As shown
in this exhibit, local water supplies and
new water conservation are projected to
increase from the current 12 percent to
43 percent by 2035. This increased local
supply mix will allow LADWP to reduce
by half its MWD water supply purchases,
effectively making LADWP less subject
to cost increases on purchased water.
The focus on local supplies also
increases flexibility and overall reliability,
particularly during periods of water
shortage.

Note: Charts do not reflect approximately 100,000 AF of existing conservation

2010



2010

Supply Reliability Assessment

To demonstrate LADWP’s water supply
reliability, Exhibit ES-R summarizes
the water demands and supplies for an
average weather year through 2035.

Exhibit ES-S presents the supply
reliability for the driest three-year
sequence from 2010 to 2013, as required
by the UWMP guidelines.

Water Quality Issues

Water quality is an important and
necessary consideration in all impact
water management strategies and
supply reliability. For example as

shown in Footnote 2 of the Exhibit ES-
R, the sustainability of the groundwater
production is contingent on completing
two groundwater treatment facilities for
the San Fernando Basin groundwater.
Similarly, the effectiveness of expanding

Average Weather Conditions (FY 1956/57 to 2005/06)
Demand and Supply Projections FY2009-10 Fiscal Year Ending on June 30
(in acre-feet) Actual
2015 2020 2025 2030 2035
Total Demand 555,477 614,800 652,000 675,600 701,200 710,800
Existing / Planned Supplies
Los Angeles Aqueduct’ 199,739 252,000 250,000 248,000 246,000 244,000
Groundwater? 76,982 40,500 96,300 111,500 111,500 110,405
Conservation 8,178 14,180 27,260 40,340 53,419 64,368
Recycled Water
- Irrigation and Industrial Use 6,703 20,000 20,400 27,000 29,000 29,000
- Groundwater Replenishment 0 0 0 15,000 22,500 30,000
Water Transfers 0 40,000 40,000 40,000 40,000 40,000
Subtotal 291,602 366,680 433,960 481,840 502,419 517,773
MWD Water Purchases
With Existing/Planned Supplies 263,875 248,120 218,040 193,760 198,781 193,027
Total Supplies 555,477 614,800 652,000 675,600 701,200 710,800
Potential Supplies
Stormwater Capture
- Capture and Reuse (Harvesting) 0 2,000 4,000 6,000 8,000 10,000
- Increased Groundwater Production 0 0 2,000 4,000 8,000 15.000
(Recharge])
Subtotal 0 2,000 6,000 10,000 16,000 25,000
MWD Water Purchases
With Existing/Planned/Potential Supplies 263,875 246,120 212,040 183,760 182,781 168,027
Total Supplies 555,477 614,800 652,000 675,600 701,200 710,800

" Los Angeles Aqueduct supply is estimated to decrease 0.1652% per year due to climate change impact.

in operation in 2020-21. Storage credit of 5,000 afy will be used to maximize the pumping in 2020-21 and thereafter. Sylmar Basin
production was increased to 4,500 AFY from 2014-15 to 2029-30 to avoid the expiration of stored water credits, then go back to its

entitlement of 3,405 AFY in 2030-31.

2 North Hollywood/Rinaldi-Toluca Treatment Complex is expected in operation in 2019-20. Tujunga Groundwater Treatment Plant is expected




Followed by Repeat of Driest
Three Consecutive Years
Demand a{\d Supply Projections FY2009-10 | gy 1958/59 to 1960/61 Hydrology
(in acre-feet) Actual Fiscal Year Ending on June 30
2011 2012 2013
Total Demand 555,477 | 590,000 608,200 626,500
Existing / Planned Supplies
Los Angeles Aqueduct’ 199,739 104,530 50,849 59,382
Groundwater? 76,982 61,090 53,660 46,260
Conservation 8,178 9,380 10,580 11,780
Recycled Water
- Irrigation and Industrial Use 6,703 7,500 8,300 9,000
- Groundwater Replenishment 0 0 0 0
Water Transfers 0 0 0 0
Subtotal 291,602 182,500 123,389 126,422
MWD Water Purchases
With Existing/Planned Supplies 263,875 407,500 484,811 500,078
Total Supplies 555,477 | 590,000 608,200 626,500

1. Driest three consecutive years on record in LAA watershed (FY1958-59 to FY1960-61) averaged 28 percent of

normal runoff.

2. LAA deliveries reflect increased releases for environmental restoration in the Owens Valley and Mono Basin.
3. Dryyear demands are 5 percent greater than normal year demands
4. MWD'’s Water Surplus and Drought Management Plan actions sufficient to meet LADWP demands.

the use of the San Fernando Basin
groundwater from recycled water and
captured stormwater also depends on
implementation of treatment.

In the portions of the eastern San
Fernando Basin, we have detected
several industrial contaminants.
These include trichloroethylene (TCE],
perchloroethylene (PCE), hexavalent
chromium, perchlorate and other
volatile organic compounds (VOCs].
These contaminants are a result of
historical improper chemical disposal
in the San Fernando Valley. Nitrates in
the San Fernando Basin is an additional
contaminant of concern which is the

result of decades of agricultural activities.

These contaminants threaten the overall
reliability and sustainability of the

City’s groundwater supply. LADWP is
determined to address the contamination
in order to continue to provide high
quality water. In this effort, LADWP is

working with local, state and federal
agencies such as the U.S. Environmental
Protection Agency, the California
Department of Public Health, the Los
Angeles Regional Water Quality Control
Board, and the California Department

of Toxic Substances Control. LADWP
has an ongoing extensive groundwater
monitoring program to ensure that
groundwater pumping occurs from the
safer areas of the basin. LADWP has
shutdown groundwater pumping from
highly contaminated regions. This has
resulted in a 40 percent reduction in
pumping from the San Fernando Basin.
LADWP has embarked on an ambitions
and comprehensive undertaking to
address this groundwater contamination.
It has begun with a $19 million
Groundwater System Improvement Study
(GSIS) that will provide vital information
to assist with developing both short

and long-term projects to maximize the
restore the City’s historical groundwater



usage from the San Fernando Basin. This
includes installing additional monitoring
wells to help identify contaminants and
the best technologies to treat them. The
pace of implementation of treatment
will be subject to necessary approvals
and availability of funding. Already
some wellfield treatment projects are
underway in partnership with the U.S.
Environmental Protection Agency,
Metropolitan Water District of Southern
California and others.

LADWP closely monitors water quality
issues regarding source water challenges
and proposed regulations at the local,
state and federal levels. LADWP also
proactively researches and invests in
advanced and emerging technologies to
ensure continued safety and reliability

of the City’'s water supplies. A recent
example of LADWP’s regulatory diligence
is addressing the Stage 2 Disinfectants
and Disinfection Byproduct Rule with the
conversion from chlorine to chloramine
as the City’s secondary disinfectant.
Studies have shown that chlorine tends to
increase levels of disinfection byproducts
such as trihalomethanes (THMs) and
haloacetic acids ([HAAs). While still
protective, chloramine is significantly
less reactive and forms lesser levels of
THMs and HAAs. LADWP is planning to
complete the conversion from chlorine to
chloramine by April 2014.

Similarly, LADWP is closely monitoring
level of naturally occurring arsenic in the
LAA supply. Although the levels of arsenic
in the water served is on average 3.3
parts per billion (ppb) and is well below
the current federal and state drinking
water standard of 50 ppb. LADWP is
committed to continuing research to
develop strategies to further reduce the
levels of arsenic in its water supply.

LADWP continuously strives to surpass
the water quality standards and
requirements and do so in an effective
and affordable way for our customers.

By managing state-of-the-art water
treatment process, maintaining and
operating treatment facilities, and
vigilantly monitoring and testing the water

we serve, LADWP has been meeting or
exceeding all health-based drinking water
standards. The drinking water standards
are set by the U.S. Environmental
Protection Agency and the California
Department of Public Health.

Global Climate Change

LADWP is considering impacts of climate
change during development of its long-
term water supply plan. Climate change is
a global-scale concern, but is particularly
important in the western United States
where potential impacts on water
resources can be significant to supplies
for water agencies. Climate change can
impact surface supplies from the LAA,
imported supplies from MWD, and local
demands. As a result, LADWP completed
a study to analyze the operational and
water supply impacts of potential shifts
in the timing and quantity of runoff along
the LAA system due to climate change

in the 21st Century. Such potential shifts
may require LADWP to develop, enhance,
and modify management of local water
resources. Projected changes in climate
are expected to alter hydrologic patterns
in the Eastern Sierra through changes in
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precipitation, snowmelt, relative ratios of
rain and snow, and runoff.

To understand some of the key issues
surrounding climate change impacts, it

is important to put it into the context of
LADWP’s water supplies. California lies
within multiple climate zones. Therefore,
each region will experience unique
impacts to climate change. Because
LADWP relies on both local and imported
water sources, it is necessary to consider
the potential impacts climate change
could have on the local watershed as well
as the western and eastern Sierra Nevada
watersheds where a portion of MWD's
imported water originates and LADWP’s
imported LAA supplies originate,
respectively, and the Colorado River Basin
where the remainder of MWD’s imported
supplies originate. Generally speaking,
any water supplies that are dependent

on natural hydrology are vulnerable to
climate change, especially if the water
source originates from mountain snow
pack. For LADWP, the most vulnerable
water sources subject to climate change
impacts are imported water supplies
from MWD and the LAA. In addition

to water supply impacts, changes in

local temperature and precipitation are
expected to alter water demand patterns.

The LAA is one of the major imported
water sources delivering a reliable water
supply to the City of Los Angeles. The
LAA originates approximately 340 miles
away from snowmelt runoff in the eastern
Sierra Nevada; hence LAA is subject to
hydrologic variability associated with
climate change. Since the majority of
precipitation occurs during winter in

the eastern Sierra Nevada watershed,
water is stored in natural reservoirs in
the form of snowpacks, and is gradually
released into streams that feed into the
LAA during spring and summer. Higher
concentrations of greenhouse gases in
the atmosphere are often indications of
pending climate change. These changes
threaten the hydrologic stability of the
eastern Sierra Nevada watershed through
alterations in precipitation, snowmelt,
relative ratios of rain and snow, winter

storm patterns, and evapotranspiration,
all of which have major potential impacts
on the LAA water supply and deliveries.

LADWP's climate change study evaluated
the potential impacts of climate change on
the eastern Sierra Nevada watershed and
the LAA water supply and deliveries. In
this study, future climate conditions were
predicted using a set of sixteen global
climate models and two greenhouse

gas emission scenarios. Results of the
study show steady temperature increases
throughout the 21st century and are
consistent with other prior studies
performed in the scientific community.
Temperature is the main climate variable
that is projected to rise significantly in the
coming years and this rise in temperature
directly affects several variables
including:

e Whether precipitation falls as snow or
rain.

e The ground-level temperature
determines the timing and rate of
snowmelt.

e The temperature profile
that determines the rate of
evapotranspiration.

Results have shown that future
predictions for the early-21st century
suggested a warming trend of 0.9

to 2.7 °F and almost no change in

average precipitation. Mid-21st century
projections suggested a warming trend

of 3.6 to 5.4 °F and a small average
decrease in precipitation, approximately 5
percent. This warming trend is expected
to increase significantly by the end of 21st
century, as the results suggest further
warming of 4.5 t0 8.1 °F and a decrease in
precipitation of approximately 10 percent.
Projected changes in temperature
(warmer winters) will change precipitation
patterns to rain with larger fractions than
historically encountered. Consequently,
peak Snow Water Equivalent (SWE) and
runoff are projected to undergo a shift in
timing to earlier dates.
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Runoff April 1 SWE Rain/Snow

(MAF) (Inches) Ratio
Baseline (Second Half of 20t Century) 0.6 15.0 0.2
Early 21st-century (2010-2039) 0.5-0.85 10.6 - 19.0 0.24-0.33
Mid-century (2040-2069) 0.34-0.9 7.0-19.7 0.25-0.43
End-of-century (2070-2099) 0.35-1.1 5.0-16.0 0.28 - 0.54

Exhibit ES-T summarizes the projections
for runoff, SWE, and rain-to-snow ratio
for the 21st century. The projected
temperature and precipitation dataset
form the basis of the hydrologic model
projections for runoff, snow-water
equivalent (SWE), and rain-to-snow
ratio. To compare the future projections
of these variables, the trends that
dominated the second half of the 20th
century are considered baselines for
future trends. The baseline values for
runoff, SWE, and rain-to-snow ratio are
0.6 million acre-feet (MAF]), 15 inches,
and 0.2, respectively. By Early 21st
century (2010 - 2039), results illustrate
runoff is projected to undergo increases
and decreases averaging between

0.5to 0.85 MAF; SWE is projected

to undergo decreases and increases
ranging between 10.6 to 19.0 inches,
and the rain-to-snow ratio is projected
to increase between 0.24 to 0.33. By
mid-century (2040 - 2069), the same
trends are expected to dominate, with
runoff ranging between 0.34 to 0.9 MAF,
SWE ranging between 7.0 to 19.7 inches,
and the rain-to-snow ratio increasing
between 0.25 to 0.43. These trends are
expected to govern until the end-of-
century (2070 -2099) with runoff ranging
between 0.35 to 1.1 MAF, SWE ranging
between 5.0 to 16.0 inches, and rain-to-
snow ratio increasing between 0.28 to
0.54.

[t is important to acknowledge that the
predictions of global climate models lack
the desired precision due to the presence

of uncertainties inherent in the analyses.
The uncertainty to future emissions of
greenhouse gases and the chaotic nature
of the climate system leads to uncertain
response of the global climate system to
the increases in greenhouse gases. In
addition, the science of climate change
still lacks the complete understanding of
regional manifestations that will result
from global changes, thus restraining
the projecting capacity of these

models. However, these projections

are consistent with the state of science
today, and they help predict the manner
of which hydrologic variables are likely
to respond to a range of possible future
climate conditions, and thus help to
guide water managers in their planning
and development efforts to ensure the
reliability and sustainability of adequate
water supply and delivery.

The UWMP also addresses financing
issues associated with providing a
reliable water supply. To fund future
water conservation, recycled water,
and stormwater programs, LADWP will
utilize the following funding sources:

e Water Rates - An existing component
of water rates currently provide
approximately $100 million annually
for water conservation, water



recycling, and stormwater capture
programs. It is anticipated that the
water conservation, water recycling,
and stormwater capture goals of the
UWMP can be met with current levels
of expenditures. State and/or federal
funding will offset LADWP revenues,
or allow goals to be achieved sooner
than projected. In order to accomplish
the UWMP goals related to treatment
of contaminated groundwater supplies
it will be necessary to increase
current levels of expenditure, which
will require an increase in water
rates.

e MWD - Currently provides funding
up to $250 per AF for water recycling
through their Local Resources
Program. MWD also provides some
water conservation incentive funding
through rebates equal to $195 per AF
of water saved or half the product cost
whichever is less.

State Funds - Funds for recycling,
conservation, and stormwater capture
have been available on a competitive
basis though voter approved
initiatives, such as Propositions

50 and 84. The proposed 2012
Water Bond also includes potential
funding for groundwater cleanup.
Occasionally low or zero-interest
loans are also available though State
Revolving Fund programs.

Federal Funds - Federal funding for
recycling is available through the U.S.
Army Corps of Engineers, via periodic
Water Resource Development Act
legislation, and the U.S. Bureau of
Reclaimation’s Title XVI program.

To fund its future water quality programs,
including groundwater cleanup, LADWP
will seek reimbursement from potential
responsible parties to assist with cleanup
program costs. However, it is anticipated
that water rates will need to be

increased to pay for these much needed
capital projects in order to ensure our
groundwater supply is maximized.

LADWP’s 2010 Urban Water Management
Plan is not only designed to meet the
current requirements of the UWMP Act,
but also serves as the City’s master

plan for water supply and resource
management. The UWMP provides

the basic policy principles that guide
LADWP’s decision-making process to
secure a sustainable water supply for Los
Angeles in the next 25 years.

The 2010 UWMP projects a 15 percent
lower water demand trend than what was
projected in the 2005 UWMP. It lays out

a detailed plan to develop a sustainable
water supply portfolio that includes the
increase of local water supplies and water
conservation from the current 12 percent
to 43 percent by 2035. This increased local
supply mix will allow the City to reduce

its reliance on the purchased MWD water
supply by one-half. The focus on local
supplies increases flexibility and overall
water supply reliability.
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1.0 Overview

In 1902, the City of Los Angeles (City) had
a population of approximately 146,000
residents and created a municipal water
system by acquiring title to a private
water company. In 1925, the Los Angeles
Department of Water and Power (LADWP)
was established by a new city charter.
The availability of water has significantly
contributed to the economic development
of the City. LADWP met the City’s need
for water resources as Los Angeles
developed into the nation’s second
largest city with over 4 million residents,
encompassing a 473-square-mile area. As
the largest municipal utility in the nation,
LADWP delivers safe and reliable water
and electricity services at an affordable
price to the residents and businesses of
Los Angeles.

With increasing demands for additional
water supplies, LADWP and other water
agencies in Southern California are faced
with the challenge of providing a reliable
water supply for a growing population.

LADWRP plans to meet the City’s water
needs through the following actions:

e Significantly enhance water
conservation, stormwater capture,
and recycling projects to increase
supply reliability.

¢ Implement treatment for San
Fernando Basin groundwater
supplies.

e Ensure continued reliability of the
water supplies from the Metropolitan
Water District of Southern California
(MWD) through active representation
of City interests on the MWD Board.

e Maintain the operational integrity of
the Los Angeles Aqueduct and in-City
water distribution systems.

e Meet or exceed all Federal and State
standards for drinking water quality.

2010 URBAN WATER MANAGEMENT PLAN

27



2010

The LADWP’s 2010 Urban Water
Management Plan ([UWMP] serves

two purposes: (1) compliance with the
requirements of California’s Urban Water
Management Planning Act (Act), and (2)
as a master plan for water supply and
resources management consistent with
the City’s goals and policy objectives.

This 2010 UWMP complies with Sections
10610 and 10656 of the California Water
Code, the Urban Water Management
Planning Act (Act], and details how
LADWP plans to meet all of the City’'s
customer water needs. The Act became
effective on January 1, 1984 and requires
that every urban water supplier that
provides municipal and industrial water to
more than 3,000 customers (or supplies
more than 3,000 acre-feet per year)
prepare and adopt a UWMP every five
years in accordance with prescribed
requirements.

The Act was originally developed due

to concerns about potential water

supply shortages throughout California.
Therefore, it required information that
focused primarily on water supply
reliability and water use efficiency
measures. Since its original passage

in 1983, there have been several
amendments, the most recent adopted

in 2009. Some of the recent amendments
include: requirements to assess present
and proposed future demands to achieve
per capita water use reductions of 20
percent by 2020, project water use for
low-income single family and multi-family
residential housing, and add “indirect
potable reuse” to the list of recycled water
uses. A copy of the Act is provided in
Appendix A. A checklist cross-referencing
Act requirements to applicable pages in
this UWMP is provided in Appendix B.

With the passage of Senate Bills (SB)

610 and 221 in 2001, UWMPs took on
even more importance. SB 610 and 221
require counties and cities to consider the
availability of adequate water supplies
for certain new large developments and
to have written verification of sufficient
water supply to serve them. UWMPs are
identified as key source documents for
this verification. Based on these statutes
the LADWP prepares individual Water
Supply Assessments for these new large
developments.

LADWP’s 2010 UWMP not only meets the
current requirements of the Act, but also
serves as the City’s master plan for water
supply and resource management. The
UWMP helps guide policy makers in the
City and the Metropolitan Water District of
Southern California (MWD) and provides
information to the citizens of Los Angeles.
The UWMP presents the basic policy
principles that guide LADWP’s decision-
making process to secure a sustainable
water supply for Los Angeles.

LADWP has a long history of working to
ensure that its customers have enough
water. These efforts go back to the early
20th century with the building of the

Los Angeles Aqueduct. Investments in
water rights, aqueducts, reservoirs,
conservation, and, more recently,
recycled water and stormwater capture
have allowed City residents to enjoy a
reliable water supply. Sound planning and
timely investments in water have played
a critical role in meeting the water needs
of the City despite the fact that Southern
California is a semi-arid region.

In May of 2008, LADWP’s Water Supply
Action Plan (Plan), “Securing L.A.'s Water
Supply”, was released. It addressed a
number of critical water supply reliability
issues including: (1) the 2007 occurrence
of the lowest snowpack on record in the



Eastern Sierras, which has historically
provided Los Angeles with the greatest
share of its water supply; (2] the 2007
occurrence of the driest year on record
for the Los Angeles basin; (3] anticipated
regional water allocations by MWD in
response to dry year and regulatory
reductions in imported water available
from the San Francisco Bay Delta; (4)
local groundwater contamination in

the San Fernando Basin, restricting
LADWP's ability to fully utilize this local
resource; (5) Los Angeles Aqueduct
delivery reductions due to environmental
mitigation and enhancements in the
Owens Valley and Mono Lake Basins,
totaling nearly one-half of historic
water supplies from the Eastern Sierra
watershed; and (6) uncertain climate
change impacts which threaten traditional
water supply sources.

The convergence of these critical issues
has far-reaching implications for the City
of Los Angeles” water supply that require
long-range planning to ensure a reliable
supply of water to meet current and future
demand. The Plan was a blueprint for
creating sustainable water resources to
serve the future needs of the City, and
outlined responsible water management
and long-term planning. By 2028, the Plan

envisioned a six-fold increase in recycled
water supplies to a total of 50,000
Acre-Feet per Year (AFY). Similarly, by
2030 an increase of 50,000 AFY was
planned for conservation. As described
in the Plan, this aggressive approach
included investments in state-of-the-art
technology; a combination of rebates
and incentives; efficient clothes washers
and urinals; and long-term measures
such as expansion of water recycling and
treatment of contaminated groundwater
supplies. A multi-faceted approach to
developing a locally sustainable water
supply was developed incorporating the
following key short-term and long-term
strategies:

Short-Term Conservation Strategies
e Enforcing prohibited uses of water
e Expanding prohibited uses of water
e Extending outreach efforts

e Encouraging regional conservation
measures

Long-Term Strategies

¢ Increasing water conservation
through reduction of outdoor water
use and new technology

e Maximizing water recycling
e Enhancing stormwater capture

e Accelerating groundwater basin
treatment

e Expanding groundwater storage

¢ Green Building Initiatives (added
subsequent to the release of the Plan)

The Water Supply Action Plan is an
integral part of the UWMP, and is
incorporated into the associated chapters.
The UWMP outlines how the strategies
contained in the Water Supply Action

Plan will be implemented and how these
strategies will increase the reliability of
LADWP’s water supplies through 2035.
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Exhibit 1A
City of Los Angeles Land Uses

O

Land Use Type Acres
Single-family Residential’ 123,365
Open Space/Parks 41,317
Multi-family Residential 31,718
Commercial 13,632
Manufacturing 22,567
Public Facilities 16,314
Other? 53,731

Total 302,644

B Single-family Residential
B Multi-family Residential
OManufacturing

O Other

B Open Space/Parks

O Commercial

O Public Facilities

Source: Data aggregated from City of Los Angeles, Department of City Planning, November, 2009

Notes:

1. Includes agricultural use as defined by LA City Planning Department
2. Includes parking, hillside area, and other miscellaneous area

1.2 Service Area

In order to properly plan for water supply,
it is important to understand the factors
that influence water demands over

time. These factors include land use,
demographics, and climate.

1.2.1 Land Use

The City of Los Angeles is comprised of
approximately 302,644 acres. Residential
development constitutes over 51 percent
of the total land use within the City.
Within the residential land use category,

single-family residential is the largest
at approximately 123,000 acres or 41
percent of the total land use within

the City. Multi-family residential is at
approximately 32,000 acres or 10 percent
of the total land use within the City. Open
space/parks is the second largest land
use within the City at approximately 14
percent. Commercial, public facilities
and manufacturing land uses combined
account for approximately 17 percent of
the total. Public facilities include land
uses such as libraries, public schools,
and other government facilities. Exhibit
1A provides a breakdown of the land
uses within the City of Los Angeles. The
“Other” category includes specific plans,
transportation, freeways, rights of way,
hillsides, and other miscellaneous uses
that are not zoned.
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Over 4 million people reside in the LADWP
service area, which is slightly larger

than the legal boundary of the City of Los
Angeles. In addition to the City, LADWP
also provides water service to portions

of West Hollywood, Culver City, Universal
City, and small parts of the County of Los
Angeles.

The population within LADWP’s service
area increased from 2.97 million in

1980 to 4.1 million in 2009, representing
an average annual growth rate of 1.3
percent. The total number of housing
units increased from 1.10 million in 1980
to 1.38 million in 2009, representing an
average annual growth rate of 0.9 percent.
During this time, average household size
increased from 2.7 persons in 1980 to 2.9
persons in 2009. Employment grew by
about 1.0 percent annually from 1980 to
1990, but declined from 1990 to 2000 as

a result of an economic recession that
started in 1991. Another decline began

in 2008 reflecting the recent economic
recession. Overall, employment increased
by about 0.3 percent annually from 1990

to 2009. Exhibit 1B summarizes the
historical demographics for the LADWP
service area.

Demographic projections were obtained
for the LADWP service area from the
MWD. The MWD utilizes a land-use based
planning tool that allocates projected
demographic data from the Southern
California Association of Governments
(SCAG) into water service areas for
each of MWD’s member agencies.
MWD’s demographic projections use
data reported in SCAG’s 2008 Regional
Transportation Plan (RTP). Exhibit

1C summarizes these demographic
projections for the LADWP service area.

LADWP's service area population is
expected to continue to grow over the next
25 years at a rate of 0.4 percent annually.
While this is substantially less than the
historical 1.3 percent annual growth

rate from 1980 to 2009, it will still lead to
approximately 367,300 new residents over
the next 25 years. According to SCAG's
2008 RTP, housing is expected to grow
faster than population over the next 25
years at 0.7 percent annual growth versus
0.4 percent annual growth for population,
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Demographic 2010 2015 2020 2025 2030 2035
Population 4,100,260 4,172,760 4,250,861 4,326,012 4,398,408 4,467,560
Housing

Single-Family 627,395 646,067 665,261 678,956 691,703 701,101
Multi-Family 764,402 804,013 846,257 880,580 914,125 942,846
Total Housing 1,391,797 1,450,080 1,511,518 1,559,536 1,605,828 1,643,947
Persons per Household 2.88 2.81 2.75 2.71 2.67 2.65
Employment

Commercial 1,674,032 1,724,106 1,754,998 1,790,798 1,828,765 1,865,156
Industrial 163,382 157,652 155,012 152,426 150,009 147,508
Total Employment 1,837,415 1,881,758 1,910,010 1,943,224 1,978,773 2,012,664

Source: SCAG Regional Transportation Plan (2008), modified using MWD's land use planning to represent LADWP's service area.

and it is anticipated that household size
will continue to decline over the projection
period.

The 2008 RTP projects that by 2035 the
average household size will decrease to
2.65 persons per household. Throughout
the projection period, multi-family
housing units are expected to increase at
slightly less than twice the rate of single-
family housing units (0.93 percent annual
growth vs. 0.47 percent annual growth).

Employment is expected to increase

by 0.4 percent annually throughout

the projection period. This growth is
primarily driven by the current and
long-term opportunities available from
the economic base within the five-
county metropolitan region of Southern
California. The economic base is wide-
ranging and includes services, wholesale
and retail trade, manufacturing,
government, financial service industries,
transportation, utilities, construction,
education, and tourism. Over the 25-

year forecast period, industrial growth

is expected to decline and experience

a subtle annual negative growth of -0.4
percent, while commercial employment is
expected to increase by about 0.5 percent
annually.

The SCAG demographic projections for
population, households, and employment
included