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22nd AIT-TECRO Water Resources Annual Meeting

Welcome and Opening Remarks

8:45 |- Lowell Pimley, Director, Technical Service Center, BOR
- Chen Shen-Hsien, Counselor, MOEA, Taiwan
2009 Project Progress Report: Appendix 8
9:00 |- Yong Lai and Blair Greimann, Sedimentation and River
Hydraulics Group, TSC, BOR
Feedback Report on the 2009 Project Progress and Technical
9:30 Support of BOR
- Wu, Kuowei, Associate Engineer, WRPI, WRA, Taiwan
Discussion on the 2009 Project Progress Report
9:50 | -Moderator: Dick lves, Director, Native American and
International Affairs Office
10:15 | Break
An Overview of Technical Assistance under Appendix 6
10:30 |- Dave Paul/Tom Hepler, BOR, TSC, Waterways and Concrete
Dams Group
_ Current and Future Needs: Taiwan WRA'’s Perspective
10:45 -Wu, Kuowei, Associate Engineer, , WRPI, WRA, Taiwan
_ Discussion of 2010 Calendar Year Work Items
11:00 | ynder both Appendix 6 and Appendix 8 Agreements
11:20 Summary and Concluding Remarks

- Moderator: Tien, Chiao-Ling, Secertary General, WRA, Taiwan




22nd AIT-TECRO Water Resources Annual Workshop

13:00

“On the Theodore Roosevelt Dam Raise: the lake tap and
cellular cofferdams”
- Tom Hepler, BOR, TSC, Waterways and Concrete Dams Group

“On the dam removal experience at Reclamation”

13:30 |- Tim Randle, Manager, TSC, BOR, Sedimentation and
RiverHydraulics Group
“Reclamation Climate Change Activities: Case Studies,
14:00 |Capabilities, and Gaps”
- David Raff, TSC, BOR
14:30 |Break

15:15

Study on River Bed Stability for reach Downstream of

Shigang Dam in Dajia River”

- Kung, Chen Shan, President, Sinotech Engineering Service Ltd.,
Taiwan

15:45

“Damage to Taiwan and Its Protential Impact on PMP for
Taiwan Dam Design”

- Kung, Chen Shan, President, Sinotech Engineering
Service Ltd., Taiwan

16:15

Technical Discussion
- Moderator: Tim Randle, Manager, TSC, BOR,
Sedimentation and River Hydraulics Group

16:45

Summary and Concluding Remarks
- Chen Shen-Hsien, Ex-Director General, WRA, Taiwan
- Lowell Pimley, Director, Technical Service Center, BOR
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Feedback Comments
<Iv, Turbidity Current Modeling

> The applicability of the layer-averaged 20 density model
might exist potential limitation as describe in Appendix B,

S0 the practical application on Reservoir needs further
assessments

*1t's mentioned that the formulation is
valid only if C<<1.0 . But from recently
Study of the Shihmen reservoir
measured Suspended sediment
concentration is about 0.3, Will it
become another major obstacle for the -
developing 2D-layer-averaged model to

apply on Shihmen reservoir simulation &
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2~ %3 EBMUD 2 EBMUD -k % % 3834 ¢

117 4p (B¥z) %P ALABFEBRF L E5 > T30 EH
g AP 11 BhdaiE B v 18 3-(Oakland Airport) - i & @ - 7 d
‘\E&«]’%i 1A% ROk R L BB ELLSF R oL T
% ¥ 12 s (East Bay Municipal Utility District, EBMUD) - £ 4
EBMUD £ #%2 & - 3=k F ik 4t g o2t € 2B B¢
Zg 4 E w4 7 4 o 2 (Southern California Edison, SCE) ~ = T
AR #rE g 4 o @ (Pacific Gas and Electricity, PG&E)% = 4c ' <
F 1 5 % & & (University of California, Berkeley) * ¥ i+ o ¢ ;&= d
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# 4-1EBMUD -k ¥ & % 32734 £ (Water System Workshop) 42

R EX FEA/H
12:50-1-05 Pre-Workshop Tour of Op-Net System Clifford Chan,
' ' Display and Control EBMUD
, , . Xavier Irias,
1:05 - 1:15 | Opening Remark EBMUD
. ) . Clifford Chan,
1:15 - 1:45 | EBMUD Water System Overview EBMUD
: : - . Priyanka Jain,
1:45 - 2:15 | Meeting Demands, Managing Resources EBMUD
915 _ 2:45 Overview of the SCE Dam Safety Risk John Yen, SCE
Assessment
2:45 - 3:00 Break
The Rainfall Characteristics and Runoff of C.S. Kun
3:00 - 3:30 | Typhoon Morakot for PMP and PMF in . 9,
X ) ) SinoTech
Reservoir Watersheds in Taiwan
_ _ _— Atta Yiadom,
3:30 — 3:55 | San Pablo Dam Seismic Upgrades EBMUD
, _ Inundation Maps Considering “Domino Derick Dela
3:55-4:20 Effect” Cruz, SCE
4:20 — 4:40 | Natural Hazard Management in PG&E Joseph Sun, PGE
_ ] California Water Reliability and Flood Safety
4:40-5:10 Issues: Addressing Untenable Risks Ray Seed, UCB
5:10 — 5:40 | General Discussions and Additional Q&As Dar Chen,
' ' EBMUD
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4 4-2 PG&E -k F i 4 $uF 31 § (Water System Workshop)# 42

P R EX i FFLA/H >
1:05-1:15 | Opening Remark Joseph Sun, PGE
9:00-9:30 | RCC Dam Case Study Jim Zhou,SDCWA
9:30- 10:00 | Overview of Levees History, Current Endi Zhai, HDR
Issues, and Paths for the Future

10:00 -10:30 | Executive Review of The SCE Dam Safety | John Yen, SCE
Risk Assessment Phase | Studies &
Preliminary Results

10:30 -10:45 | Break

10:45 -11:15 | Follow-up discussion on ‘Typhoon Morakot | C.S. Kung,
Damage in Taiwan & Potential Impact on SinoTech
PMP and PMF for Dam Design in Taiwan’

11:15 -11:45 | Learning from Dam Failure Case Histories | Joseph Sun, PGE

11:45-12:00 | The Upcoming 2010 HydroVision John Yen, SCE
International Conference (July 27-30,2010)

12:00 -12:30 | Open Discussions Joseph Sun, PGE

P % 4-11 PG&E -k F il 4
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VU

2009 Water Resources Program
The 22nd AIT-TECRO Annual Review Meeting

Conclusions ,
The 2009 22nd ATT-TECRO Annual Meeting was held on November 3, 2009 at the Technical
Service Center, Bureau of Reclamation (Reclamation), in Denver, Colorado, USA. Delegates for
the Water Resources Agency of Taiwan (WRA) and Bureau of Reclamation (Reclamation)
discussed various issues related to the work accomplished in 2009, potential work items in 2010
under Appendix 6 and 8 Agreements, and other matters. The meeting has reached the following
conclusions: :

1. Conclusions about the 2009 work accomplishments under Appendix 8:

» After review and discussions, WRA accepted the draft progress report, “Rock Erosion
Modeling for Rivers in Taiwan and Progress Report of Bank Erosion and Turbidity
Current Modeling,” as the work accomplished in 2009. The final version of the report
will be delivered in February, 2010, by incorporating review suggestions of WRA.

2. Proposed work items for the calendar year of 2010 that have been discussed:

> Appendix 6
» Technical assistance and on-site consultation for Hushan Dam construction
* Consultation and case study on flood prevention operation on reservoirs to adapt to
climate change : '
* Consultation and case study on lake-tapping and sediment bypass tunnel
» Appendix 8
* Riverbed Degradation Study— Application to specific projects
* Bank Erosion Modeling — Research of river bank erosion models for migration
studies in Tachia and/or Choshui rivers
= Density Current Modeling— Debug, testing, and evaluation of the model with
benchmark density current flows _
" Technical consultation on river rehabilitation and restoration in Taiwan
¥ Optional Technical Training

Reclamation will provide a proposal in January 2010 for the 2010 requested works.

SIGNATORIES

For MOEA, TATWAN ) For Reclamation, USA
P E ) S i~ o
) el |
Mr. Shen-Hsien Chen Mr. Yowell Pimley
Counselor, Director, Technical Service Center
Ministry of Economic Affairs Bureau of Reclamation

U.S. Department of the Interior
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Southern California’s largest drinking water
storage reservoir and the jewel of California lakes

photo taken April 2001
Purpose: Water Sources:
* Almost doubles Southern California’s * California State Water Project from Lake
surface storage Silverv_vood through the Inland Feeder and
* Helps secure six months of emergency San Diego Canal
storage southwest of San Andreas Fault * Colorado River Aqueduct delivered
* Reduces the threat of water shortages through San Diego Cana
during drought and periods of peak
use
S Facts & Features:
J * 810,000 acre-feet or nearly 264 billion gallons
Location: capacity o
* 90 miles southeast of Los Angeles *  Area: 4,500 surface acres; 4.5 miles long,
* Diamond and Domenigoni valleys near more than 2 miles wide; 150 to 250 feet deep
Hemet + Construction began September 1995; com-
pleted December 1999; dedication March 18,
2000

www.mwdh2o.com www.dvlake.com

34



Southern California

is a state-chartered
cooperative of

26 member agencies

- cities and public
water agencies - that
serve about 19 million
people in six counties.
Metropolitan imports
water from the
Colorado River and
Northern California

to supplement local
supplies, and helps its
members to develop
increased water
conservation, recycling,
storage and other
resource-management
programs.

Mission Statement
The mission of the
Metropolitan Water
District of Southern
California is to provide
its service area with
adequate and reliable
supplies of high-
quality water to meet
present and future
needs in an environ-
mentally and economi-
cally responsible way.

The

Water District of
Southern California
P.O. Box 54153

Los Angeles, CA
90054-0153

Toll-free phone number
(800) 273-3430
www.mwdh2o.com
bewaterwise.com

7/09 5M

Printed on recycled
paper ®

BENEFITS

Resource Management:

Allows water, stored when plentiful, to
be slowly released, helping improve the
region’s groundwater recharge programs

Gives operational flexibility; provides water
by gravity flow to most of MWD service
area

Provides up to 26 megawatts of hydro-
electric generation

Environmental:

Creates the 13,000-acre Southwest
Riverside County Multispecies Reserve
that includes land around the reservoir,
Lake Skinner and the 2,5000-acre

Dr. Roy E. Shipley Reserve

Marina:

L]

Opened Oct. 3, 2003

Marina store, bait, fishing supplies and
light refreshments

World-class fishery

www.mwdh2o.com www.dvlake.com
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Effects of drought
are evident

photo taken March 2009

* 50-boat rental fleet; reservations
recommended:

—Bass boats
—Pontoon boats
—Basic fishing boats

3 miles of shoreline fishing

¢ Information, entry and boat rental fees:
(877) DVL-LAKE (385-5253) or
www.dvlake.com

= Reservations: (800) 590-LAKE (590-5253)
or (951) 926-7201 (Marina) or
www.dvmarina.com

Recreation:

¢ Multi-use trails; North Hills hiking and
equestrian segment, 6 miles

» Lakeview Hiking and Bicycling Trail,
21.8 miles, enter at Searl Parkway

* Visitors Center, Searl Parkway

* Western Center for Archaeology and
Paleontology, Searl Parkway

* Valley-Wide Recreation and Park District
Regional Aquatic Center and Community
Park, Searl Parkway

IB6NS 03NS

Legend
() restrooms
€ shade
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Conservation

... at a glance

Overview

While Southern California’s population and economy continue to grow, its
water supply doesn't. In the next 15 years, our region is expected to gain as
many as 2.6 milion new residents. That's almost like having everyone in the
state of Kansas move west. Megting this future demand is what we are hard
at work on every day.

Not only will there be more cups to fill, but Metropolitan's existing sources of
imported water are under constant pressure from competing users, political
demands and environmental constraints. Whether we can find acceptable
solutions for greater reliability in the San Francisco Bay/San Joaquin Delta
and Colorado River is far from certain. This adds greater emphasis on Metro-
politan and its member agencies to develop all of the available local supplies.

Despite the challenges, Southern California’s water future remains promising.
QOur efforts have taken hold and provide a balanced mix of water resources.
Water saved or produced through conservation, recovering contaminated
groundwater and water recycling equals the combined water needs of
San Francisco, Oakland and the Silicon Valley.

Poooay

Water Efficiency

Conservation is a basic element of Metropolitan's long-term water management strategy. Our expanding commitment has
resulted in more water-saving opportunities through California Friendly programs, such as one with homebuilders that cuts water use
20 percent over the average household.

In hot, dry areas, landscape irrigation can account for as much >

as 70 percent of the summer water use in single-family homes. Melrnpolilan- Assisted Local Resources i
Metropolitan expanded its conservation programs with new out- !
door water-saving actions that encourage consumers to tune i Wals .|
up their imigation systems and to consider native and California
Friendly plants for their landscaping choices.

When it comes to saving water, Metropolitan has led the way with
new technologies and some of the most innovative conservation
programs in the nation. The Integrated Resources Plan Update
sets a target that by 2025 Southern California’s conservation
measures, along with plumbing code-based savings and savings
from price increases, will save more than 1.1 million acre-feet of
drinking water a year.
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Water Recycling

Water recycling programs use advanced treatment technolo-
gies to clean wastewater that would otherwise be unusable and
go to the sea. Most recycled water is used for landseage imga-
tion, industrial process water and for purpoa;es other than hu-
man consumption. Recycling is an effective way to stretch our
water supplies. Metropolitan partners with its member agen-
cies to provide financial assistance for delivered recycled water.
Through this arrangement, we have helped support 45 operat-
ing projects throughout our region.

Groundwater Recovery

When groundwater basins become unusable due to naturally
occurring minerals, chemical contamination or increasing salin-
ity, water agencies are faced with a choice. They can rely more
heavily on imported supplies or they can recover the water
by treating it. Metropolitan provides financial assistance to its
member agencies to build and operate groundwater treatment
projects to recover this valuable resource. There are currently
18 projects operating and others are under development.

More than 20 years ago, Metropolitan created a local projects
program to provide financial incentives for projects that deliv-
ered recycled water. Building on that success, we created a
second program for recovering brackish groundwater. About 10
years ago, the two programs merged into the Local Resources
Program, which provides up to $250 per acre-foot a year to
local agencies to improve regional water supply reliability. Met-
ropolitan targets 500,000 acre-feet a year for combined water
recycling, groundwater recovery and seawater desalination.

About Metropolitan

The Metropolitan Water District of Southern California is a state-
chartered cooperative of 26 member agencies—cities and public
water agencies—that serve about 18 milion people in six counties.
California to supplement local supplies, and helps its members
to develop increased water conservation, recycling, storage and

Looking Ahead

Making every drop count has become the lifestyle of Southern
Californians. Our water-efficient practices have set standards
that distinguish us from the rest of the nation.

Southern California’s water supply is coming
full circle. During the late 1800s, the region de- ‘
pended on limited rainfall and local supplies. In

the 1900s came the dream of aqueducts and

bringing water in from the Colorado River, while nearly a half
century later the State Water Project offered to fill even more
the Southland's water supply picture. Thirty years later, the
Integrated Resource Plan focuses on balanced management
and development of local and imported water supplies. The
success of these programs ensures reliable water supply for
Southern California through 2025.

 High-efficiency clothes washers
and rolor sprayhead sprinklers
- save water.

Mission Statement
The mission of the Metropolitan Water
District of Southern California is to
provide its service area with adequate
and reliable supplies of high-quality
water to meet present and future
needs in an environmentally and
economically responsible way.

mwdh20.com
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SRR 7

RECLAMATION

Managing Water in the West

U.S. Department.of the Interior
Bureau of Reclamation
Lower Colorado Region January 2006
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bers on November 24, 1922, in
Santa Fe, New Mexico. For this
reason, it is often referred to as
the Santa Fe Compact. The com-
pact was approved over a period
of years by the Basin State legis-

Upper Colorado River Basin -
Lower Colorado River Basin [Si]

latures and the United States.
The Compact officially divided
the Colorado River Basin into
the Upper and Lower Basin divi-
sions at Lee Ferry, which is on
the mainstem of the Colorado

WYOMING
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River in northern Arizona,
approximately 30 river miles
south of the Utah/Arizona
boundary.

The term "Upper Basin" means
those parts of the States of
Arizona, Colorado, New
Mexico, Utah, and Wyoming
from which waters naturally
drain into the Colorado River
system above Lee Ferry, and all
parts of these States that are not
part of the river's drainage sys-
tem, but which may benefit from
waters diverted from the system
above Lee Ferry.

The term "Lower Basin" means
those parts of the States of

The lower basin states
water division.
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the upstream portions of the two
inner diversion tunnels were
plugged with concrete, and a
steel gate was lowered at the
outer diversion tunnel inlet on
the Arizona side of the river,
leaving one tunnel with gates
and valves, so water could con-
tinue to be delivered down-
stream. On February 1, 1935,
behind the unfinished dam,
water started to rise. For the first
time in history, the Colorado
River had been harnessed and its
waters began to form Lake
Mead.

‘When the waters of reservoir had
risen to the base of the intake
towers, 260 feet above the
riverbed, the remaining tunnel
on the Nevada side was closed,
and water deliveries began from
the dam.

By midsummer the new reser-
voir held more than 3 million
acre-feet of water and had a
maximum depth of 271 feet. The
muddy river was transformed
into a lake of clear blue water
sparkling in the desert sun as the
sediment began settling in the
reservoir. No longer would the
lower basin of the river flow red-
dish-brown.

Concrete placement continued,
and the crest of the dam was
reached March 23, 1935. By the
summer of 1936 all concrete —
3,250,335 cubic yards or
6,600,000 tons — was in place.

In less than two years, 5,000
workers had built a structure

22

Profile of Dam showing location of major components.

greater in volume than the
largest pyramid in Egypt, which,
according to Herodotus, an
ancient Greek historian who
lived more than 2,000 years ago,
required 100,000 men working
20 years to complete.

‘‘‘‘‘‘‘‘‘

krizora Spillwgy Tunnst

The dam towers 726.4 feet
above bedrock, a distance equiv-
alent to the height of a 70 story
building. It has a base thickness
of 660 feet, or the length of two
ordinary residential blocks; is 45
feet thick at the crest; and

Height of Hoover Dam compared to other structures.
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Colorado River Water
Allocation

What States have beneficial
interests in the Colorado
River system?

Those lying within the Colorado
River Basin: Arizona, California,
Colorado, Nevada, New Mexico,
Utah, and Wyoming. Each of
these States is party to the
Colorado River Compact entered
into in Santa Fe, New Mexico,
on November 24, 1922.

How is the Colorado River
Basin divided?
The Colorado River Compact

divided the Colorado River
Basin into the Upper Basin and
the Lower Basin. The division
point is Lee Ferry, a point in the
mainstem of the Colorado River
about 30 river miles south of the
Utah/Arizona boundary. The
"Upper Basin" includes those
parts of the States of Colorado,
New Mexico, Utah, and
Wyoming within and from which
waters naturally drain into the
Colorado River system above
Lee Ferry, and all parts of these
States that are not part of the
river's drainage system but may
benefit from water diverted from
the system above Lee Ferry.

The "Lower Basin" includes
those parts of the States of
Arizona, California, and Nevada,
within and from which waters
naturally drain into the Colorado
River system below Lee Ferry,
and all parts of these States that
are not part of the river's
drainage system but may benefit

Aerial view of Hoover Dam.

from water diverted from the
system below Lee Ferry.

How is Colorado River
water apportioned?

The 1922 Colorado River
Compact apportioned to each
basin the exclusive, beneficial
consumptive use of 7,500,000
acre feet of water per year from
the Colorado River system in
perpetuity. In addition, the com-
pact gave to the Lower Basin the
right to increase its annual bene-
ficial consumptive use of such
water by 1,000,000 acre feet.

How much water did the
Colorado River Compact
apportion to each State?
The Colorado River Compact
did not apportion water to any
State.
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On October 11, 1948, the Upper
Basin States entered into the
Upper Colorado River Basin
Compact, which apportioned use
of the Upper Basin waters
among them. The compact per-
mits Arizona to use 50,000 acre
feet of water annually from the
upper Colorado River system,
and apportioned the remaining
water to the Upper Basin States
in the following percentages:
Colorado, 51.75 percent; New
Mexico, 11.25 percent; Utah, 23
percent; and Wyoming, 14 per-
cent.

The Lower Basin States of
Arizona, California, and Nevada
were not able to reach agree-
ment. The Boulder Canyon
Project Act of 1928 apportioned
4.4 million acre-feet to
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cfs, or 315,000 gallons per second.

diameter—branch off the 30-foot
penstocks to deliver water to the
outlet works.

How is water refeased
through the outlet works?
Water releases from the outlet
works are controlled by "jet flow
gates." There are two of these
gates in each of the valve hous-
es, which are concrete structures
located 180 feet above the river
on each side of the canyon
downstream of the dam, and four
gates in each of the lower outlets
at river level. The valves can be

40

Jet flow gates in Hoover Dam’s outlet works release water during a test in June 1998. The flow was about 42,000

used to bypass water around the
dam under emergency or flood
conditions, although they have
never been used for that purpose.
Primarily, they are used to empty
the penstocks for maintenance
work.

What are the main charac-
teristics of the penstock
and outlet pipes?

The penstock and outlet pipes
range from 8-1/2 to 30 feet in
diameter, and have a total length
of about 14,800 feet. The pipes
were fabricated from 44,000 tons
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of 2-3/4-inch boilerplate steel.
Each 22-foot section of pipe
used to construct the penstocks
weighed between 135 and 186
tons.

What is the maximum water
release capacity of the
generating units and outlet
works?

With all valves open and all gen-
erators operating, the generating
units and outlet works can
release 96,000 cubic feet of
water per second from Lake
Mead. That’s enough to fill
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about 34 average-size swimming
pools each second.

Is there any other way to
release water from Lake
Mead?

Yes, water can also be released
through Hoover Dam's spill-
ways.

What are the spillways?
They are concrete-lined open
channels about 650 feet long,
150 feet wide, and 170 feet deep
located on each side of the
canyon upstream of the dam.
The spillways are designed to
prevent water from flowing over
the top of the dam, protecting
the powerhouse below. Each
spillway is large enough to float
a U.S. Navy battleship.

How often are the spillways  oover pam spillway
used?

The spillways have only been

used once, in 1983, for opera-

tional purposes.

INTAKE TOWERS
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Hoover Dam's Awards

An Engineering Icon - Hoover Dam has been recognized by some of the nation’s most
prestigious associations as an icon of extraordinary engineering and design. Honors
bestowed on the dam include:

©1955 - Named one of America's Seven Civil Engineering Wonders by the American Society of
Civil Engineers.

® 1985 - Named a National Historic Civil Engineering Landmark by the American Society of Civil
Engineers.

® 1994 - Named one of America's Seven Modern Engineering Wonders by the American Society of
Civil Engineers.

® 1999 - Selected as #5 in the Top 10 Construction Achievements of the 20th Century by members of
the Construction Industry Manufacturers Association, the National Aggregates Association,
and the National Ready Mixed Concrete Association.

@ 2001 - Named a Civil Engineering Monument of the Millennium by the American Society of Civil
Engineers.
Named one of the Top 10 Public Works Projects of the Century by the American Public
Works Association.

@ 2002 - Hoover Dam Penstock System declared a Historical Welded Structure by the American
Welding Society.

® 2005 - Hoover Dam and Lake Mead were designated the 2005 Outstanding Environmental and
Engineering Geologic Project by the Association of Engineering Geologists.
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Overview EBMUD is a publicly
owned utility committed to

serving people and the

environment.

T}\e East Bay Municipal Utilicy District
supplies water and provides wastewater
treatment for parts of Alameda and Contra
Costa counties. The District’s water system
serves approximately 1.3 million people in a
325-square-mile area extending from Crockerrt
in the north, southward to San Lorenzo
(encompassing Oakland, Berkeley and
Alameda); eastward from San Francisco Bay to
Walnut Creek, and south through the San
Ramon Valley. The wastewater system serves
approximately 642,000 people in an 83-
square-mile area of Alameda and Contra Costa
counties along the Bay's east shore, extending
from Richmond in the north to San Leandro
in the south.

EBMUD is a publicly owned urilicy
formed under the Municipal Utility District
Act passed by the California Legislature in

=) : . Makalumme River water is colscted in Pardee Reservoir in the Sierra foothills for East Bay communities.
1921. The Act permits formation of multi- "Parddbe Dam is on the lel: the sahliway 1s o the right

purpose government agencies to provide

public services on a regional basis. In accordance with into the Bay. Wastewarer treatment for those cities statement reflects its commitment to the community

the Act’s provisions, voters in the east San Francisco began in 1951 and was expanded 20 years later to and the environment: 7o manage the mmrlm' rrxflawn

Bay Area created EBMUD in 1923 to provide water include Kensington, El Cerrito and a part of with which the District is entrusted: 1o provide reliable,

service. The MUD Act was amended in 1941 o Richmond. high-quality water and wastewaser services at fair and

enable formation of special districts. In 1944, vorers EBMUD has a seven-member Board of reasonable rates for the people of the East Bay; and to

in six East Bay cities elected to form EBMUD's Directors publicly elected from wards within the preserve and protect the environment for future
District’s service area, The District’s mission generations.

Special District No. 1 to treat wastewater released
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Camanche Reservoir has a capacity of 417,120
acre feet. During the 1988 drought year, Camanche
became virtually dry, dropping to just 10,000 acre
feet—rwo percent of capacity.

RAW WATER AQUEDUCTS AND TUNNELS

Raw (untreated) water from Pardee Reservoir is
transported 91 miles to East Bay water trearment
plants or terminal reservoirs through the Pardee
Tunnel, the Mokelumne Aqueducts and the Lafayerte
Aqueducts. Water leaving Pardee flows by gravity to
the Bay Area.

Mokelumne Aqueducts—Raw water from Pardee
Reservoir moves through the Pardee Tunnel to the
three Mokelumne Aqueducts near Valley Springs in
Calaveras County. The Mokelumne Aqueducts carry
water the remaining 82 miles to the cast end of two
Lafayerte Aqueducts at Walnur Creck.

Lafayette and Briones Aqueducts-Lafayette
Aqueduct No. 1 extends seven miles from Walnut
Creek to the Orinda Water Treatmant Plant. Lafayette
Aqueduct No. 2 runs seven miles from Walnut Creek
to the Briones Diversion Works near
Orinda. Here, the supply can be
pumped (or diverted) through the
Briones Aqueduct into Briones
Reservoir, discharged into San Pablo
Reservoir, or diverted to the Orinda
Water Treatment Plant.

Either or both Lafayeue
Agqueducts can be used o divert
Mokelumne water from Pardee ta
the District’s water treatment plants
or to terminal reservoirs.

Tunnels—Raw water from San Pablo and
Upper San Leandro reservoirs is delivered to water
treatment plants through two horseshoe-shaped
tunnels. San Pablo Tunnel carries water 2.6 miles
from the San Pablo Reservoir to the San Pablo
Water Treatment Plant. Upper San Leandro
Tunnel carries water just over a mile from Upper
San Leandro Reservoir to the Upper San Leandro

Woater Treatment Plant.

EAST BAY TERMINAL RESERVOIRS

Water not immediately put through water
treatment plants and distribured is stored in five
East Bay terminal reservoirs. Their combined
maximum capaciry is 155,150 acre feet of
untreated water, a four-to-six-month supply.

San Pablo Reservoir is the northernmost of
the five. East of San Pablo Reservoir is Briones,
EBMUDs largest local reservoir. Lafayetre
Reservoir is located in the City of Lafayette, and
to the south are Upper San Leandro Reservoir
and Chabot Reservoir.

— WATER

DISTRIBUTION
After the water

treatment plants,

2| water is distributed

throughout EBMUD’s

l service area, which is

8| divided into more than

|l 120 pressure zones

The Mokelurne Agueducts carry high-quality Sierra water about
90 miles from Pardee Reservoir fo the East Bay.

ranging in elevation from sea level 1o 1,450 feer.
Approximately 50 percent of treated water is
distribured to customers by gravity. The water
distribution nerwork includes 4,100 miles of pipe,
140 pumping plants and 170 neighborhood reservoirs
(tanls storing treated drinking water) having a total
capacity of 830 million gallons. EBMUD serves
approximarely 1.3 million customers at an annual
average of approximately 220 million gallons per day.

|| Treated water goss to customers ihrough miles of pipes and distribution reservoirs and fanks.

= At left is Summit Reservoir in Berkeley (capacity 37 million gallons).
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The Orinda Water Treatment Plant treats water
for mare than haif of EBMUD'S customers.

L

TREATMENT PLANTS TREATME

I' PROCESSES These plants trear water from the East Bay
Six water treatment plants in the EBMUD system Raw water can contain impurities such terminal reservoirs. Orinda, Lafayette and Walnur
are capable of filtering and processing a combined total as sediment, bacteria and algae and other Creek water treatment plants use only coagulation,
of more than 375 million gallons of water daily. The microorganisms. Thesc arc effectively removed by filtration, and disinfection, because their water
water treatment plants are Upper San Leandro in full, conventional [realm:nt—«;onsis‘ting of six basic comes directly from the Mokelumne Aqueducts
Oakland, San Pablo in Kensington (standby only), steps described on the next page—ar the Upper San and needs less treatment.
Sobrante in El Sobrante, and plants located in and Fsndra, San Dableiand Sobraine warer Hesiiant Every drop of water delivered ro customers
named for Orinda, Lafayette and Walnur Creek, plants. Upper San Leandro and Sobrante conduct is fileered through sand and anthracite-a granular
Orinda Water Treacment Plant is the largest, with a an additional step, ozonation. form of coal. Al six water treatment plants also
peak capacity of 200 MGD. provide fluaridation,

iV V ater EBMUD takes a comprehensive approach
to water conservation—including the

Conservation sse of printed publications-to achieve
measuvable water savings.

or more than thirty years EBMUD has instructions and simple rools for
been a leader in water conservation. The  performing a water survey. |

District currently supports one of the largest Financial incentives include
and most comprehensive water rebates for replacing high- .
conservation programs in California. Since volume toilets with water-saving
the early 1970s, EBMUD has spent models, rebates for installing
millions of dollars on system leak detection,  high-efficiency residential or
school and public education, and a wide commercial-grade clothes
variety of conservation assistance programs washers, and rebates for
and customer incentives. replacing conventional urinals

EBMUD’s 1994 Water Conservation with high-efficiency models.
Master Plan is an integral part of the Residential and business
District’s long-range plan for assuring an customers also may qualify for a
adequate future water supply. The master rebate for replacing high-water-
plan guides District conservation efforts use landscapes with landscapes
and is designed to achieve cost-effective and  thar use little or no water.
sustained water savings. EBMUD takes a Business customers can obtain
scientific approach to water conservation, technical and financial assistance
testing water conservation products, in implementing equipment or
conducting research and measuring the process changes that reduce
amount of water our customers save water use. The level of assistance
through conservation. is based on the amount of water

EBMUD offers water conservation the measure is estimated to save.
services for all customers, including free Education and outreach
water surveys and water-saving devices, activities include school and
financial incentives for installing water- public education programs, L
saving fixtures, appliances and cquipmcnt‘ demonstration ga[dcns and EBMUD’s expert staff can help customers grow fandscapes that are water afficient and beautiful.
and education and outreach programs. exhibits, workshops, presentations, information booths at performances with environmental and conservation

Water surveys consist of an on-site community and professional events, and publications. Since messages by the National Theater for Children,
evaluation of water use and recommen- 1974, EBMUD has provided water conservation curricula and conservation workshops for teachers, and a program
dations for increasing water use effidiency. supplemental materials to teachers and students through Project that provides small grants to schools for warer-
For residential and small business customers, ~ WATER (Water Awareness Through Education and Research). conserving garden projects.
EBMUD offers a free self-survey kit with Other school-based programs include sponsorship of
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HISTORICAL
HIGHLIGHTS

Highest total storage of record in local reservoirs
Pardee Power Plant Third Unit completed and in service

Camanche Power Plant completed and in servi

Highest of record annual power gen
Water Supply Availability and Deficiency Policy adopted
Dedication of the Wastewater Power Generation Station,

which uses methane gas 1o produce cnergy

Utban Water Management Plan adopted

East Bay Infiltration/Inflow Correction Program began

adopted on interruptible sales of surplus water

Wel Weather Capital Improvement Program began

Wet Weather Program's National Pollution Discharge Elimination
System permit issued

Purdee and Camanche powerhouses

March 4, 1983

June 1983 (EN!?F compuieri; _d_ stem began controlling distribution system
~ August 1983 Water Supply Management Program adopted
1984 Loma Prieta earthquake damaged EBMUD water and wastewater systems
May 1985 Firestorm in the Oakland-Berkeley hills cut off 2,400 water
services and destroyed more than 3,300 homes e
Al July 1985 Six-year Drought Conservation Program ended
November 1985 Updated Water Supply Management Program adopted

I 1986 Seismic Improvement Program adopted to strengthen
October 1986 the water !ystcmrurwjilll years at 4 cost of 5189_ Tﬂkiun
January 1987 EBMUD's North Richmond Water Reclamation Plant began operation to
provide recycled water o the Chevron Refinery for indusirial cooling
March 1987 $700 million in water system revenue bonds authorized

system disinfectant
‘Wet Weather Program completed

Joimt powers ag

Water shortage emergency declared because of drought

East Bay Watershed Master Plan adopted

The highest Mokelumme River flows in EBMUD history spilled over Pardee Dam
Action plan adopted to reduce MTBE and other gasoline cn‘m‘mney i
EBMUD converted from chlorine to chloramine as the water distribution

March 1988 - September 1989
December 1988
May 9, 1989
October 17,1989

—l)ckvher 20, 1991
April 1, 1993
October 26, 1993

November 22, 1994

June 1995
February 13, 1996
March 12,1996

2,1997
EBMUD water Jan, 13, 1998

January

The Power Generation Station recovers

maost of the available energy Tram methane
gas to praduce electrical power needed for
wastewater treatment.

February 23-

April 27, 1998

October 1999

signed with § ounty blish the

Freeport Regional Water Authority February 2002

Completed upgrade of Mokelunme River Fish Hatchery October 2002

EBMUD receives patent for safer biosolids (wastewater) processing January 2003

Completed installation of 11-mike Southern Loop emergency pipeline June 2004
Mokelumne Aqueducts flooded due to Jones Tract levee break June 2004

EBMUD named to EPA Top 25 Green Power Parmers list April 2005

i et 5 February 2007

Claremont Tunnel seismic retrofit completed

About
The District
Organization

BOARD OF DIRECTORS BY WARD

Board Member Ward  Board Member Ward
Lesa R. Mclntosh 1 Andy Katz 4
L
John A, Coleman 2 Doplicey 2
William B. Patterson 6
Katy Foulkes 3  Frank Mellon 7

EBMUD has a seven-member Board of Dircctors publicly cleceed
from wards within the service area. Board members serve four-year werms.
Board meetings drc open to the public and held on the second and fourch
‘Tuesdays of each month at 1:15 p.m. in the EBMUD Board Room,
second floor, 375 Eleventh Streer, Oakland, California.

ADMINISTRATIVE PROFILE

The District has approximately 2,000 employces
under the administrative direction of an appointed
General Manager and management staff. Most
employees arc represented by the American Federation
of State, County and Municipal Employees, Locals 444
and 2019; the International Federation of Professional
and Technical Engincers, Local 21; and the
International Union of Operating Engineers, Local 39.

In 1984, the Board of Directors adopted a
Minority Business and Women Enterprise Policy to
formalize its established practice of increasing the
amount of District business contracted with minority-
and female-owned businesses and professional services.
In 1998, the Board replaced this program and policy
with the Contract Equity Policy and Program and also
adopted a policy to increase workforce diversity among
District contractors. In 1991, the Board adopted a
policy preventing sexual harassment in the workplace.
‘The Board annually reaffirms the District’s Equal
Employment Opportunity policies and an Affitmaive
Action Plan. EBMUD is proud to be a leader in taking
legal, proactive steps in support of a diverse workfarce
and in removing all artificial barriers in the workplace
to equal employment opportunity.
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FINANCIAL PROFILE

EBMUD's revenues come from a variety of
sources, including sales of water and hydroelectric
power, meter service charges, sewage treatment
charges, a wet-weather facilities charge, and a small
amount from property taxes.

The 2008 fiscal year budger of $732 million for
the water system includes $417 million in capital
improvement appropriations. The wastewater system
budget of $180 million includes $104 million in
capital improvement appropriations,

ADMINISTRATION CENTER

375 Eleventh Street, Oakland, CA 94607-4240

Phone: 1-866-40-EBMUD 24 hours
{1-866-403-2683)

Maling Address:
PO, Box 24055, Oakland, CA 94623-1055

ALL ABOUT EBMUD
Published by the Public Affairs Offéce:

Jeff Becerra, Editor
Richard Leon, Designer

©2007 225 M




4T EBMUD -k % it &

%, 5.&.
L S

SET RN

Z
|

.F.I

Water System

Workshop

November 4, 2009
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