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o Qpeol HisrokY. For La

and constructed flood control measures t» the current mission/functions?
What was the rationale at each step in the evolution? Was there such
an evolution? Was there special legislation that helped the transition?

Reponse: District History Uafhil

A. Creation of the District

The District was created by an act of the State Legislature on
June 12, 1915.

B. Flood Control Facilities

Bond issues were passed in 1917 and 1924 for $4,450,000 and $35,300,000,
respectively. Then, under the Relief Project Emergency Relief Act of 1935,
the District borrowed $4,500,000 and issued a like amount of deferred

tax bonds. These financial sources provided for the 14 major dams built
by the District, several debris basins, and a portion of the channel
improvements.

Although the structures built with these funds were undoubtedly the
most needed improvements, their locations were not based on any coor-
dinated plan for the entire District, and it was not until 1931 that
such a plan was campleted and adopted by the Board of Supervisors. The
plan was used as the basic plan for flood protection by the District and
the United States Corps of Engineers in developing the Federal Flood
Control Program in Los Angeles County. This plan is still pericdically
updated to show the ultimate flood control and water conservation needs
within the District.

The Federal Flood Control Act of 1936 (PL 738, 74th Congress) provided
$70,000,000 for the Federal Flood Control Program in Los Angeles County.
The Federal Flood Control Act of 1938 (52 U.S. Stab. 1215) added Ballona
Creek to the program and raised the amount fram $70,000,000 to $82,540,000.
The Federal Flood Control Act of 1941 authorized $310,000,000. The 3 acts
provided for the dams, debris basins, and major channels constructed by
the Corps of Engineers.

The electorate passed the following bond issues to finance storm drain

systems:
1952 $179,000,000
1958 $225,000,000
1964 $275,000,000
1970 $252,000,000

District tax levy general funds have also financed the construction
«m Of facilities not included in the above programs.

1900.082



; QUESTIONS ASKED BY MR. SAGRAMOSA
OF MARICOPA COUNTY, ARIZONA

I. When did your organization evolve from sponsor of federally funded
and constructed flood control measures t~ the current mission/functions?
What was the rationale at each step in the evolution? Was there such
an evolution? Was there special legislation that helped the transition?

Reponse: District History

A.

Creation of the District

The District was created by an act of the State Legislature on
June 12, 1915.

Flood Control Facilities

Bond issues were passed in 1917 and 1924 for $4,450,000 and $35,300,000,
respectively. Then, under the Relief Project Emergency Relief Act of 1935,
the District borrowed $4,500,000 and issued a like amount of deferred

tax bonds. These financial sources provided for the 14 major dams built
by the District, several debris basins, and a portion of the channel
improvements. '

Although the structures built with these funds were undoubtedly the
most needed improvements, their locations were not based on any coor-
dinated plan for the entire District, and it was not until 1931 that
such a plan was campleted and adopted by the Board of Supervisors. The
plan was used as the basic plan for flood protection by the District and
the United States Corps of Engineers in developing the Federal Flood
Control Program in Los Angeles County. This plan is still pericdically
updated to show the ultimate flood control and water conservation needs
within the District.

The Federal Flood Control Act of 1936 (PL 738, 74th Congress) provided
$70,000,000 for the Federal Flood Control Program in Los Angeles County.
The Federal Flood Control Act of 1938 (52 U.S. Stab. 1215) added Ballona
Creek to the program and raised the amount fram $70,000,000 to $82,540,000.
The Federal Flood Control Act of 1941 authorized $310,000,000. The 3 acts
provided for the dams, debris basins, and major channels constructed by
the Corps of Engineers.

The electorate passed the following bond issues to finance storm drain
systems:

1952 $179,000,000
1958 $225,000,000
1964 $275,000,000
1970 $252,000,000

District tax levy general funds have also financed the construction
of facilities not included in the above programs.




Water Conservation Facilities

District water conservation facilities were also constructed over a
long period. Construction of spreading grounds began in the 1930s.
Seawater barrier project construction was initiated in the early
1950s with State Division of Water Resources funding and continued
into the mid-1970s with Flood Control District funds.

Transfer Drains

[ocal subdivision ordinances require elimination of the flood hazards
before land developers may sell subdivided properties. Elimination

of the flood hazard often requires construction of drainage facilities
by the developer. It is usually to the developer's advantage to build
the facilities to District standards and transfer them to the District
for maintenance. The District also accepts drains constructed by other
public agencies.

Operations and Maintenance

As a consequence of the extensive District flood control and water
conservation facility construction and the transfer of numerous drains
constructed by others, the District has acquired a widespread operation
and maintenance responsibility. Thus, the District has implemented

a camputer-based management information system. The system produces

a series of management reports that assist that division in work
scheduling, cost tracking, budget analysis, productivity measurement,
and equipment and personnel usage. The features of this system provide,
on a daily basis, the cost of individual jobs as they are progressing,
the ability to better schedule essential personnel and equipment on

the jobs for which they are required, and information on the use of
District and rented equipment to maximize efficiency. Operation and
Maintenance Division has also defined its routine workload and structured
it to optimize the use of manpower and equipment.

Flood Plain Management

In 1980, the District initiated a program to design and formally

adopt floodways for the major unimproved channels in the unincorporated
areas within its boundaries. The program provides the means for flood-
free develoment and, thus, inexpensive flood protection in areas where
structural flood protection facilities are not yet feasible. The
program also is necessary to meet National Flood Insurance Program
requirements. There are 67 floodways being developed in the initial phase
of the program and ultimately there will be at least 35 or 40 more.




PY G. Development Regulation

The District reviews proposed subdivisions, building permits, and zoning
proposals and advises Regional Planning and the Department of County
Engineer-Facilities whether they are properly engineered to mitigate flood
and debris hazards. The District also reviews the plans for any drainage
® structures that will be transferred to the District for operation and
maintenance and inspects those facilities during construction and just
prior to transfer to make sure they meet District standards and criteria.

In 1981, the District assigned registered engineers to several Regional
County Engineer offices to act as consultant to County Engineer-Facilities

o regarding flood hazard mitigation in the respective regions. These
erngineers review individual building and grading permits and make
recamendations to County Engineer-Facilities for elimination of flood
hazards to proposed construction.

A District representative is assigned to the County's "One-Stop" Land
[ ) Developmment Counseling Center to advise developers of probable flood
control requirements during the early stages of their planning.

H. Legislation

The District's authority is derived primarily from the Los Argeles
® County Flood Control Act which was enacted by the State in 1915
and revised on several occasions.

Assigmments such as flood plain management and advice to Regional |
Planning and County Engineer-Facilities, as well as fees for the various |
services provided, are by local ordinance. |

®
II. What is the relationship between your District and municipally owned
storm systems? Are you involved in storm sewer systems? If so, what ;
is the usual level of protection provided? what is the least level of
protection? Db you justify projects on an econamic basis (B/C ratio)?
[ ¥ what interest rate do you use?

Response |

Since 1952, the voters of the District approved four major District-wide
storm drain bond issues totaling $931 million. Projects were prioritized
® amorg the cities and the County on two bases: regional systems and local
i systems. Regional systems are those required to provide outfall capacity
for local systems involving several cawnunities. Local systems are the
typical neighborhood drainage systems. The regional systems were financed
on a District-wide basis through a coordinated planning system involving
the participation of the cities and County. Iocal sytems were planned
o by each city on the basis of a funding allocation proportioned to
population and assessed valuation. Iocal project priorities within
each city were determined by the cities.




Drains constructed by subdividers, other agencies, and other departments
may, upon application, if they have met District standards and procedures,
@ : be transferred to the District for operation and maintenance.

The District maintains more than 1,850 miles of channels and storm drains.
The following criteria are applicable to the level of protection provided:
[ a. In those situations where a proposed drain will be connected to an
outlet of restricted capacity and where it is improbable that the
upper terminus of the proposed drain will be extended in the future,
the design Q shall be campatible with the outlet conditions.

b. For drains to be located in natural existing watercourses or which

L will serve as outlets for sump areas, a storm frequency based on
50-year rainfall shall apply.
C. For drains where the above criteria are not applicable, a storm frequency
of not less than 10 years shall apply if the streets are capable of
° carrying the difference between the 10-year and S0-year Q's.
We use a fomm of benefit-cost analysis to justify projects, a statistical
—3 evaluation of urban drainage benefits, which we call "Beneval®. We use
the prevailing interest rate in accordance with the Corps of Engineers
in our evaluations.
®
IITI. What is your flood plain management authority? Would you provide us with |
copies of appropriate regulations? What relationships do you have (formal |
and informal) with municipal flood plain administrators? If formal agree— |
ments are available, could we have a copy? |
g g

Response:

Our program of flood plain management, focusing on nonstructural flood
protection, is accamplished under amendments to either the County Zoning
Ordinances or the County Building Code. Under either of the ordinances,
® we map the area in a watershed that would be flooded in the event of our
design storm. Then, we reserve in the area either a floodway under the
Building Code or a flood protection area under the zoning ordinances.
The reserved area is large enough to contain the design storm runoff
without raising the water surface more than 1 foot above the level it
would have been if the flow were allowed to cover the entire flood plain.

of Under the Building Code, development can still take place in the reserved
floodway if it is constructed free of flood hazard and does not in any way
increase the flood hazard to adjoining properties. In a flood protection
area established under zoning, no new construction is allowed. Copies of
the ordinances are available.

e




We are urging the cities within the County to adopt Flood Plain Management

® Programs camparable to our own and are planning to offer incentives in the
form of priorities for flood control projects in their cities and assistance
to them in implementing the programs. We do not now have formal or informal
agreements with the cities.

PY Iv. Do you have any regulatory authority in drainage review for development?
Would you provide us with copies of the appropriate regulations? What
relationships do you have (formal and informal) with municipal planning and
development departments to ensure canpatible development in areas to be
annexed?

@ Response:

In 1980, County ordinances were adopted which established that this District
would act as a consultant to Regional Planning with respect to applications
for a pemmit, variance, nonconforming use, structure review, zone change, or
subdivision in the high flood hazard areas of the unincorporated areas

® within the District. At the same time, a similar ordinance was adopted
establishing this District as a consultant to County Engineer-Facilities in
building and grading permit matters in the same high flood hazard areas.
Therefore, the District is very influential in development regulation in
the unincorporated areas, but its authority is technically advisory rather
than regulatory. Copies of the ordinances are available.

o
The District reviews any drainage facilities that are planned to be
transferred upon campletion to the District for operation and maintenance,
and therefore, influences the extent and standards of such facilities in
both the incorporated and unincorporated areas of the District.

® We have no formal agreements with the cities with respect to drainage

facilities in areas to be annexed; we handle each situation separately
as it arises.

\
V. Are you involved in groundwater recharge? What are your design and ‘
o construction criteria? Was there special legislation involved? Wwhat

measures are taken to ensure quality of recharge water? ‘

Response:

The Los Angeles County Flood Control District is extensively involved
& in groundwater recharge and is empowered to do so under the provisions
of its act which provides for the control and conservation of the
flood, storm, and other wastewaters of said District; to conserve such
waters for beneficial and useful purposes by spreading, storing, retaining,
or causing to percolate into the soil within said District; or to save or
conserve in any manner, all or any of such waters. The District operates
o 29 spreading grounds and utilizes reaches of soft-bottam channels for the
spreading of storm runoff, releases from upstream dams, and imported,
reclaimed, and other waste waters. Same of the spreading grounds have a




number of shallow basins with allowed water depths of 4 to 6 feet; same

are deep pits. They are located adjacent to major channels from which _
diversions of water can be made. Also, they are located where the soil is
porous and there is camnunication with the underground water producing zones.

The District works closely with the local water agencies who purchase
and provide the imported and reclaimed water spread. Coordination is
also made regarding the spreading of water under water rights.

Regarding quality assurance, the District has a surface water monitoring
program which includes a monthly sampling of flows tributary to its

two largest spreading grounds; satisfactory results there are felt to be
representative of all flows to the District's spreading areas. Under

its annual sampling of the groundwater basins, the District is assured

of satisfactory water quality from the recharge area. Where reclaimed
water is spread, the sampling is more intensive being quarterly. Also, f
for reclaimed water, the District conducts continuous TDS surface monitoring
but relies on the treatment plants to provide satisfactory water in all
regards since they report and are responsible to the health and regulatory
agencies to meet standards for the release of the effluent. Similarly,
discharges of wastewaters tributary to spreading areas are required to meet

standards set under permits issued by the Regional Water Quality Control
Board.

Do you have published design and construction standards for certain flood
control measures? (Riprap, channel sections, levee, etc.) What criteria
or design standards do you use for side drain inlets and floodwalls

parallel to main drain channels? Wwhat frequency of stomms do you handle
in side drains?

Response:

Levee and riprap criteria are included in the Hydraulic Design Manual.

~Channel sections are included in the Structural Design Manual.

The criteria we use for side drains and the frequency of stormms we
handle in the side drains are the same criteria we use for our
drainage facilities anywhere in the District if the channel into
which the drains outlet has the required capacity. If not, the
side drain capacity is scaled down accordingly. (District level
of protection is covered under question II.)

|
|
|
The District has developed design manuals, both hydraulic and structural. 1




VII.

VIII.

What criteria do you use to differentiate between flood control
problems and local drainage? Watershed or basin size? Volume
or runoff rates?

Resppnse:
We consider facilities that handle the flow fram 5 acres or less of

tributary drainage area to be local drainage facilities unless they
are also subject to debris hazard.

What criteria do you use and how do you make notification or certification
for a dam for insurance purposes?

Response:

We have not been involved in the notification or certification of dams for
insurance purposes.

What are your design criteria and level of protection for levee/channel
systems?

Response:

The level of protection that we provide in our channel and levee systems

is our design stom which is based on 50-year rainfall. Structural criteria
are covered in our design manuals.

What criteria do you use to justify flood control or drainage projects other
than benefit/cost? Do you authorize projects with a B/C ratio less than
one?

Response:

In addition to benefit-cost analysis, we use our "Beneval" analysis,
camunity input, and obvious need to protect life and property. Same
projects therefore have been authorized that have a benefit-cost ratio
of less than one.




XI.

XTII.

What are your project financing mechanisms other than property taxes?
How does your "Benefit Assessment" work? Have your ever built detention/
drainage facilities and charged the developer a proportionate share later?

Response:

Nonbond issue District projects are financed by property taxes and benefit
assesgment.

The benefit assessment is calculated for all property within the District

based on runoff fram each individual property or, in other words, use of
the drainage system. The unit assessment is charged for an average-size
single-family residential property. Other properties are assessed by
canparative runoff calculated by a formula equating area and land use

to that of the average-size single-family residential property. Goverrment
land is exempt fram the assessment. Also, in areas where there are few

or no flood control facilities, the assessment is reduced or zero.

‘" We are investigating the feasibility of developing a major system of

detention/retention facilities and extensive channels with the costs
to be charged proportionately to developers, but we have not yet
adopted that system of financing for any of our projects.

If you manage flood plains, what are your design criteria for developer-
built channels and levees? Do you allow the developer to reduce the
floodway width if he provides adequate hydraulic conveyance?

Reponse:

We require developers to meet District standards in their construction
of channels and levees, including level of protection.

We reduce the floodway width if a developer provides an adequate lesser

width conveyance built to District standards with an inlet which is
adequate to collect the flow.

Have you prepared master plans for structural development of streams by
private interests? If so, how is it working?

Response:

No, we have not prepared master plans for structural development of streams
by private interests. Our floodways are, in effect, master plans for
nonstructural solutions.




XIV.

There was recently an article in APWA magazine concerning a new maintenance
management system you have implemented. Is a copy of your study and main—
tenance criteria available to us? Who would be the point of contact for :
further questions? When was the system implemented? Have you done an impact
analysis to identify cost savings?

Response:

The Maintenance Management System is contained in several volumes. The
study used a system analysis approach and included four phases. These
were: first, an Analysis Report which is a description of the current
system and identification of areas that need further review; secord, a
state of the art report which sumarized how maintenance was done in other
agencies which in same fashion resembled the District; third, a Requirements
Report which defined criteria that had to be met for a new system; and
fourth, a series of design reports which defined the new system. Copies

of any of these reports can be made available. The maintenance criteria
that were established as a part of this endeavor are also available. Mr. James
Noyes is currently Division Engineer for Operation and Maintenance Division
and can be reached at (213) 226-4301 if you have any further questions.

The major implementation of the system occurred in May of 1976. Additional
implementation or refinements have been continuous since then. The EDP
system was implemented on July 1, 1983. We have done various calculations
to give us same insight as to potential cost savings. However, with three
major storms since implementation and other external factors impacting the
District, it is not possible to exactly pinpoint cost savings.

Are there irrigation facilities in your area that you use to convey or
dispose of storm water? How do you ensure quality?

Response:

No, we do not convey or dispose of storm water directly into any irrigation
system.

What are your policy and criteria for development in reservoir areas at
normally dry flood control dams?

Response:

The major, normally dry reservoirs in this area in which there has been
extensive agricultural and recreational develomment are owned and operated
by the Corps of Engineers. We have allowed recreational useof some of our
facilities if such use is not in conflict with our flood control operations
and the recreational activity is under the auspices of a responsible public
agency that assumes liability. Minor agricultural uses such as bee hives
have been allowed through the Distict's pemmit process where such use does
not hinder District operations.




XVII.

XVIII.

bl e

What are your policy and criteria for reimbursement for loss of business
or mrofit as a result of and during the construction of flood control
measures?

Response:

If the flood control project is in a public street, our contract will specify
that access be maintained, and we do not canpensate businesses along the
street. If the project is on private property, compensation for the loss
of business becames part of the right of way negotiations and settlement.

What are your policy and criteria for accepting operation and maintenance
responsibility for flood control measures constructed by others? Are
construction and design criteria published? What level of potection?
For channels to be constructed by others, do you require a sediment trans-
port analysis to prove channel stability? 1In a channel/levee system, what
are your design criteria and how do you consider protection against cata-
strophic failure?

Response:

We accept for operation and maintenance drains constructed by developers,
cities, and the County Road Department if such drains are constructed to
District standards, have an adequate outlet, have had required District
inspections and approvals, and the jurisdictional city or County agency
warrants that adequate rights of way are also being transferred.

We have published hydraulic and structural design manuals, and we have
nearly ready to publish a Transfer Drain Review Manual.

We do not refuse to accept transfer of a drain on the basis of level of
protection.

We make sure that any drains that will be subjected to debris-laden flow have
the size, slope, and configuration to transport the debris without deposition.
We also require additional invert protection.

We, of course, rely heavily on proper design and inspection as a means of
avoiding catastrophic failure. However, we maintain surveillance of our
facilities during storms for early detection of any problem that should
occur and maintain work crews to make emergency repairs should any become
necessary. We have made studies of the areas that would be inundated in the
event of a failure of one of our major dams or debris basins for reference
by our Director of Emergency Operations in the remote event such a failure
should occur. These maps are not made available to the public since the
probability of such an occurrence is extremely small, and the maps, there-
fore, might unnecessarily affect property values.
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XIX. As local sponsors for a local Corps of Engineers' flood control channel being
constructed through an urban developed area in metropolitan Phoenix, we have
acquired nearly 170 residential units that we now manage as rental properties

until the land is required for construction. Have you had or do you have
a similar circumstance? If so, how did you manage the properties, e.g.,
utilizing staff or by contract? How was the demolition accomplished, e.qg.,
did you continue the rental program to the last minute and dozer deamolish
the houses or did you attempt to sell them for removal/salvage?

Response:

Over the years, our projects have required the removal of numerous houses,
but few single projects have required the extensive removal you are
experiencing. In the large projects we have experienced, the houses were
demolished soon after purchase.

We have sold houses to house movers, sold contents of houses that no mover
was interested in purchasing, and rented houses until it was necessary to
sell or demolish them. We have, in all cases, handled the sale or rental
ourselves and have not contracted for that service.

Do you have a flood emergency warning system? What are the components of
the system and how does it work? Who is responsible for implementation of
warning notification procedures, you or Emergency Services (Civil Defense)
organizations? What experience have you had?

Response:

ALERT (Autamatic Iocal Evaluation in Real Time) » alias, the Flood Warning
System, was developed by the National Weather Service (NWS) to assist
local agencies in alerting potential flood victims.

In the early 1970s, the NWS began development of a model using autamatic
rainfall gages strategically located in the field which could radio current
(real time) rainfall amounts into a central canputer. The camputer could
then correct the watershed model based on real conditions and make accurate
predictions on peak flows or specific downstream locations.

The first installation of this model was made on the Big Sur River in
Monterey County. The system has enabled the County to evacuate residents
hours in advance of the flood waters on several occasions. Similar instal—
lations have been made in Santa Barbara, Ventura, COramge, and San Diego
Counties, all of which can be monitored by our camputer.

Our Flood Warning SYstem will first model the Los Angeles River watershed.
To date, 16 rainfall and 5 runoff gages have been installed throughout the
Los Angeless basin, radioing data to a central computer at Alcazar. The
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model, currently being fine tuned by the NWS, will be installed prior to

the 1984-85 Storm Season. It will thus give a prediction of the timing and
peak flows at five locations: Los Angeles River Basin below Sepulveda Dam,
Big Tujunga Wash below Hansen Dam, Rio Hondo at Stewart and Gray, Los Angeles
River at Firestone, and [os Angeles River at Wardlow. These will be adjusted

- by the camputer every 10 minutes based on current data from the field gages.

Unlike other flood control systems using ALERT, the Ios Angeles River is
controlled by 8 flood control dams. Before the model can give accurate
predictions, the effects of the dams will have to be incorporated into the
model. In addition, the San Gabriel River system with its 11 dams greatly -
affects the lower Los Angeles River. Plans to incorporate both the

San Gabriel watershed and all the dams are under way, and a canplete model
for both systems is expected in the 1987-88 Stomm Season. It is hoped that
by providing an early estimate of peak flows and their timing, the opera-
tions of the facilities can be run more efficiently.

No special warning notification procedures have been developed to date.
As discussed, a workable model for both the Ios Angeles and San Gabriel
watersheds is not expected until the 1987-88 Storm Season. Until we have
developed same experience and confidence with the systems, formal warnirgs
will probably not be issued.

KIM:1p
8/9/84
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: QUESTIONS. ASKED BY MR. SAGRAMOSA =
OF MARICOPA COUNTY, ARIZONA

I. When did your organization evolve from sponsor of federally funded
and constructed flood control measures t~ the current mission/functions?
What was the rationale at each step in the evolution? Was there such
an evolution? Was there special legislation that helped the transition?

Reponse: District History

A.

B.

Creation of the District

The District was created by an act of the State Legislature on
June 12, 1915.

Flood Control Facilities

Bond issues were passed in 1917 and 1924 for $4,450,000 and $35,300 ,000,
respectively. Then, under the Relief Project Emergency Relief Act of 1935,
the District borrowed $4,500,000 and issued a like amount of deferred

tax bonds. These financial sources provided for the 14 major dams built
by the District, several debris basins, and a portion of the channel
improvements. ‘

Although the structures built with these funds were undoubtedly the
most needed improvements, their locations were not based on any coor-
dinated plan for the entire District, and it was not until 1931 that
such a plan was campleted and adopted by the Board of Supervisors. The
plan was used as the basic plan for flood protection by the District and
the United States Corps of Engineers in developing the Federal Flood
Control Program in Los Angeles County. This plan is still periodically
updated to show the ultimate flood control and water conservation needs
within the District.

The Federal Flood Control Act of 1936 (PL 738, 74th Congress) provided
$70,000,000 for the Federal Flood Control Program in Los Angeles County.
The Federal Flood Control Act of 1938 (52 U.S. Stab. 1215) added Ballona
Creek to the program and raised the amount fram $70,000,000 to $82,540,000.
The Federal Flood Control Act of 1941 authorized $310,000,000. The 3 acts
provided for the dams, debris basins, and major channels constructed by
the Corps of Engineers.

The electorate passed the following bond issues to finance storm drain

systens:
1952 $179,000,000
1958 - $225,000,000
1964 $275,000,000
1970 $252,000,000

District tax levy general funds have also financed the construction
of facilities not included in the above programs.




C.

D.

E.

F.

Water Conservation Fac»ilities

District water conservation facilities were also constructed over a
long period. Construction of spreading grounds began in the 1930s.
Seawater barrier project construction was initiated in the early
1950s with State Division of Water Resources funding and continued
into the mid-1970s with Flood Control District funds.

Transfer Drains

Local subdivision ordinances require elimination of the flood hazards
before land developers may sell subdivided properties. Elimination

of the flood hazard often requires construction of drainage facilities
by the developer. It is usually to the developer's advantage to build
the facilities to District standards.and transfer them to the District
for maintenance. The District also accepts drains constructed by other
public agencies. o

Operations and Maintenance

As a consequence of the extensive District flood control and water
conservation facility construction and the transfer of numerous drains
constructed by others, the District has acquired a widespread operation
and maintenance responsibility. Thus, the District has implemented

a canputer-based management information system. The system produces

a series of management reports that assist that division in work
scheduling, cost tracking, budget analysis, productivity measurement,
and equipment and personnel usage. The features of this system provide,
on a daily basis, the cost of individual jobs as they are progressing,
the ability to better schedule essential personnel and equipment on

the jobs for which they are required, and information on the use of
District and rented equipment to maximize efficiency. Operation and
Maintenance Division has also defined its routine workload and structured
it to optimize the use of manpower and equipment.

Flood Plain Management

In 1980, the District initiated a program to design and formally
adopt floodways for the major unimproved. channels in the unincorporated
areas within its boundaries.  The program provides the means for flood-
free development and, thus, inexpensive flood protection in areas where
structural flood protection facilities are not yet feasible. The

- program also is necessary to meet National Flood Insurance Program

requirements. There are 67 floodways being developed in the initial phase
of the program and ultimately there will be at least 35 or 40 more.



II.

G. Development Regulation

. The District reviews proposed subdivisions, building permits, and zoning
proposals and advises Regional Planning and the Department of County
Engineer-Facilities whether they are properly engineered to mitigate flood
ard debris hazards. The District also reviews the plans for any drainage
structures that will be transferred to the District for operation and
maintenance ard inspects those facilities during construction and just

- prior to transfer to make sure they meet District standards and criteria.

In 1981, the District assigned registered emgineers to several Regional
County Engineer offices to act as consultant to County Engineer-Facilities
regarding flood hazard mitigation in the respective regions. These
engineers review individual building and grading permits and make
recammendations to County Engineer—-Facilities for elimination of flood
hazards to proposed construction.

A District representative is assigned to the County's "One-Stop" Land
Development Counseling Center to advise developers of probable flood
control requirements during the early stages of their planning.

ﬁ. Legislation

The District's authority is derived primarily fram the Los Angeles
County Flood Control Act which was enacted by the State in 1915
and revised on several occasions.

Assigments such as flood plain management and advice to Regional
Planning and County Engineer-Facilities, as well as fees for the various
services provided, are by local ordinance.

What is the relationship between your District and municipally owned
storm systems? Are you involved in storm sewer systems? If so, what
is the usual level of protection provided? what is the least level of
protection? Db you justify projects on an econamic basis (B/C ratio)?
what interest rate do you use?

Res ponse

Since 1952, the voters of the District approved four major District-wide
storm drain bond issues totaling $931 million. Projects were prioritized
amorg the cities and the County on two bases: regional systems and local
systems. Regional systems are those required to provide outfall capacity
for local systems involving several camunities. Iocal systems are the
typical neighborhood drainage systems. The regional systems were financed
on a District-wide basis through a coordinated planning system involving
the participation of the cities and County. Iocal sytems were planned
by each city on the basis of a funding allocation proportioned to
population and assessed valuation. I[ocal project priorities within

each city were determined by the cities. :




III.

Drains constructed by subdividers, other agencies, and other departments
may, upon application, if they have met District standards and procedures,
be transferred to the District for operation and maintenance.

The District maintains more than 1,850 miles of channels and stom drains.
The following criteria are applicable to the level of protection provided:

a. In those situations where a proposed drain will be connected to an
outlet of restricted capacity and where it is improbable that the
upper terminus of the proposed drain will be extended in the future,
the design Q shall be compatible with the outlet conditions.

b. For drains to be located in natural existing watercourses or which
will serve as outlets for sump areas, a storm frequency based on
50-year rainfall shall apply.

€. For drains where the above criteria are not applicable, a storm frequency
of not less than 10 years shall apply if the streets are capable of
carrying the difference between the 10-year and S50-year Q's.

We use a form of benefit-cost analysis to justify projects, a statistical
evaluation of urban drainage benefits, which we call "Beneval". We use
the prevailing interest rate in accordance with the Corps of Engineers

in our evaluations.

What is your flood plain management authority? Would you provide us with
copies of appropriate regulations? What relationships do you have (formal
and informal) with municipal flood plain administrators? If formal agree—-

ments are available, could we have a copy?

Response:

Our program of flood plain management, focusing on nonstructural flood
protection, is accamplished under amendments to either the County Zoning
Ordinances or the County Building Code. Under either of the ordinances,
we map the area in a watershed that would be flooded in the event of our
design storm. Then, we reserve in the area either a floodway under the
Building Code or a flood protection area under the zoning ordinances.
The reserved area is large enough to contain the design storm runoff
without raising the water surface more than 1 foot above the level it
would have been if the flow were allowed to cover the entire flood plain.

Under the Building Code, development can still take place in the reserved

floodway if it is constructed free of flood hazard and does not in any way
increase the flood hazard to adjoining properties. In a flood protection

area established under zoning, no new construction is allowed. Copies of

the ordinances.are available. :




V.

We are urging the cities within the County to adopt Flood Plain Management
Programs comparable to our own and are planning to offer incentives in the
fom of priorities for flood control projects in their cities and assistance
to them in implementing the programs. We do not now have formal or informal
agreements with the cities.

Do you have any regulatory authority in drainage review for development?
Would you provide us with copies of the appropriate regulations? wWhat
relationships do you have (formal and informal) with municipal planning and
development departments to ensure campatible development in areas to be
annexed?

Response:

In 1980, County ordinances were adopted which established that this District
would act as a consultant to Regional Planning with respect to applications
for a pemmit, variance, nonconforming use, structure review, zone change, or
subdivision in the high flood hazard areas of the unincorporated areas
within the District. At the same time, a similar ordinance was adopted
establishing this District as a consultant to County Engineer-Facilities in
building and grading pemmit matters in the same high flood hazard areas.
Therefore, the District is very influential in development regulation in

the unincorporated areas, but its authority is technically advisory rather
than regulatory. Copies of the ordinances are available.

The District reviews any drainage facilities that are planned to be
transferred upon campletion to the District for operation and maintenance,
and therefore, influences the extent and standards of such facilities in
both the incorporated and unincorporated areas of the District.

We have no formal agreements with the cities with respect to drainage
facilities in areas to be annexed; we handle each situation separately
as it arises. ’ '

Are you involved in groundwater recharge? What are your design and
construction criteria? Was there special legislation involved? what
measures are taken to ensure quality of recharge water?

Response:

The Los Angeles County Flood Control District is extensively involved

in groundwater recharge and is empowered to do so under the provisions

of its act which provides for the control and conservation of the

flood, stomm, and other wastewaters of said District; to conserve such
waters for beneficial and useful purposes by spreading, storing, retaining,
or causing to percolate into the soil within said District; or to save or
conserve in any manner, all or any of such watérs. The District operates
29 spreading grounds and utilizes reaches of soft-bottam channels for the
spreading of stomm runoff, releases from upstream dams, and imported,
reclaimed, and other waste waters. Same of the spreading grounds have a




number of shallow basins with allowed water depths of 4 to 6 feet; same

are deep pits. They are located adjacent to major channels from which A
diversions of water can be made. Also, they are located where the soil is
porous and there is cammunication with the underground water producing zones.

The District works closely with the local water agencies who purchase
and provide the imported and reclaimed water spread. Coordination is
also made regarding the spreading of water under water rights.

Regarding quality assurance, the District has a surface water monitoring
program which includes a monthly sampling of flows tributary to its

two largest spreading grounds; satisfactory results there are felt to be
representative of all flows to the District's spreading areas. Under

its annual sampling of the groundwater basins, the District is assured

of satisfactory water quality fram the recharge area. Where reclaimed
water is spread, the sampling is more intensive being quarterly. Also,
for reclaimed water, the District conducts continuous TDS surface monitoring
but relies on the treatment plants to provide satisfactory water in all
regards since they report and are responsible to the health and regulatory
agencies to meet standards for the release of the effluent. Similarly,
discharges of wastewaters tributary to spreading areas are required to meet
standards set under permits issued by the Regional Water Quality Control
Board.

Do you have published design and construction standards for certain flood
control measures? (Riprap, channel sections, levee, etc.) What criteria
or design standards do you use for side drain inlets and floodwalls
parallel to main drain channels? Wwhat frequency of stomms do you handle
in side drains?

Response:
The District has developed design manuals, both hydraulic and structural.

Levee and riprap criteria are included in the Hydraulic Design Manual.
Channel sections are included in the Structural Design Manual.

The criteria we use for side drains and the frequency of stoms we
handle in the side drains are the same criteria we use for our
drainage facilities anywhere in the District if the channel into
which the drains outlet has the required capacity. If not, the
side drain capacity is scaled down accordingly. (District level
of protection is covered under question II.)



VII. What criteria do you use to differentiate bpetween flood control
problems and local drainage? Watershed or basin size? Volume
o or runoff rates?

Resppnse:
We consider facilities that handle the flow from 5 acres or less of

® tributary drainage area to be local drainage facilities unless they
are also subject to debris hazard.

VIII. What criteria do you use and how do you make notification or certification
for a dam for insurance purposes?
Response:

We have not been involved in the notification or certification of dams for
insurance purposes.

L
IX. What are your design criteria and level of protection for levee/channel
systems?
Response:
) The level of protection that we: brovide in our channel and levee systems
is our design stomm which is based on 50-year rainfall. Structural criteria
are covered in our design manuals.
X. What criteria do you use to justify flood control or drainage projects other
o than benefit/cost? Do you authorize projects with a B/C ratio less than
one? |
Response: , |

In addition to benefit-cost analysis, we use our "Beneval"” analysis, |
[ cammunity input, and obvious need to protect life and property. Some ;

projects therefore have been authorized that have a benefit-cost ratio

of less than one. .




XI.

X1I.

XIIT.

What are your project financing mechanisms other than property taxes?
How does your "Benefit Assessment" work? Have your ever built detention/
drainage facilities and charged the developer a proportionate share later?

Response:

Nonbond issue District projects are financed by property taxes and benefit
assessamrent. ‘

The benefit assessment is calculated for all property within the District
based on runoff fram each individual property or, in other words, use of
the drainage system. The unit assessment is charged for an average-size
single~family residential property. Other properties are assessed by

- comparative runoff calculated by a formula equating area and land use

to that of the average-size simgle-family residential property. Govermment
land is exempt fram the assessment. Also, in areas where there are few
or no flood control facilities, the assessment is reduced or zero.

We are investigating the feasibility of developing a major system of
detention/retention facilities and extensive channels with the costs
to be charged proportionately to developers, but we have not yet
adopted that system of financing for any of our projects.

If you manage flood plains, what are your design criteria for developer-
built channels and levees? Do you allow the developer to reduce the
floodway width if he provides adequate hydraulic conveyance?

Reponse:

We require developers to meet District standards in their construction
of channels and levees, including level of protection.

We reduce the floodway width if a developer provides an adequate lesser

width conveyance built to District standards with an inlet which is
adequate to collect the flow.

Have you prepared master plans for structural development of streams by
private interests? If so, how is it working?

Response:

No, we have mot prepared master plans for structural development of streams
by private interests. Our floodways are, in effect, master plans for
nonstructural solutions.



XIv.

XV.

There was recently an article in APWA magazine concerning a new maintenance
management system you have implemented. Is a copy of your study and main-
tenance criteria available to us? Who would be the point of contact for )
further questions? When was the system implemented? Have you done an impact
analysis to identify cost savings?

Response:

The Maintenance Management System is contained in several volumes. The
study used a system analysis approach and included four phases. These
were: first, an Analysis Report which is a description of the current
system and identification of areas that need further review; second, a
state of the art report which summarized how maintenance was done in other
agencies which in scome fashion resembled the District: third, a Requirements
Report which defined criteria that had to be met for a new system; and
fourth, a series of design reports which defined the new system. Copies

of any of these reports can be made available. The maintenance criteria
that were established as a part of this endeavor are also available. Mr. James
Noyes is currently Division Engineer for Operation and Maintenance Division
and can be reached at (213) 226-4301 if you have any further questions.

The major implementation of the system occurred in May of 1976. Additional
implementation or refinements have been continuous since then. The EDP
system was implemented on July 1, 1983. We have done various calculations
to give us same insight as to potential cost savings. However, with three
major storms since implementation and other external factors impacting the
District, it is not possible to exactly pinpoint cost savings.

Are there irrigation facilities in your area that you use to convey or
dispose of storm water? How do you ensure quality?

Response:

No, we do mot convey or dispose of storm water directly into any irrigation
system.

What are your policy and criteria for development in reservoir areas at
nomally dry flood control dams? :

Response:

The major, normally dry reservoirs in this area in which there has been
extensive agricultural and recreational development are owned ard operated
by the Corps of Engineers. We have allowed recreational useof some of our
facilities if such use is not in conflict with our flood control operations
and the recreational activity is under the auspices of a responsible public
agency that assumes liability. Minor agricultural uses such as bee hives
have been allowed through the Distict's permit process where such use does
not hinder District operations. :



XVII.

XVIII.

- 10 -

What are your policy and criteria for reimbursement for loss of business

or mrofit as a result of and during the construction of flood control
measures? :

Response:

If the flood control project is in a public street, our contract will specify
that access be maintained, and we do not compensate businesses along the
street. If the project is on private property, campensation for the loss
of business becames part of the right of way negotiations and settlement.

What are your policy and criteria for accepting operation and maintenance
responsibility for flood control measures constructed by others? Are
construction and design criteria published? Wwhat level of protection?
For channels to be constructed by others, do you require a sediment trans-
port analysis to prove channel stability? In a channel/levee system, what
are your design criteria and how do you consider protection against cata-
strophic failure? '

Response:

We accept for operation and maintenance drains constructed by developers,
cities, and the County Road Department if such drains are constructed to
District standards, have an adequate outlet, have had required District
inspections and approvals, and the jurisdictional city or County agency
warrants that adequate rights of way are also being transferred.

We have published hydraulic and structural design manuals, and we have
nearly ready to publish a Transfer Drain Review Manual. _

We do not refuse to accept transfer of a drain on the basis of level of
protection.

We make sure that any drains that will be subjected to debris-laden flow have
the size, slope, and configuration to transport the debris without deposition.
We also require additional invert protection.

We, of course, rely heavily on proper design and inspection as a means of
avoiding catastrophic failure. However, we maintain surveillance of our
facilities during stomms for early detection of any problem that should
occur and maintain work crews to make emergency repairs should any become
necessary. We have made studies of the areas that would be inundated in the
event of a failure of one of our major dams or debris basins for reference
by our Director of Emergency Operations in the remote event such a failure
should occur. These maps are not made available to the public since the
probability of such an occurrence is extremely small, and the maps, there-
fore, might unnecessarily affect property values.



XIX. As local sponsors for a local Corps of Engineers' flood control channel being |
® constructed through an urban developed area in metropolitan Phoenix, we have |
acquired nearly 170 residential units that we now manage as rental properties |
until the land is required for construction. Have you had or do you have |
a similar circumstance? If so, how did you manage the properties, e.g.,
utilizing staff or by contract? How was the demolition accomplished, e.qg.,
PY did you continue the rental program to the last minute and dozer demolish
the houses or did you attempt to sell them for removal/salvage?

Response:

Over the years, our projects have required the removal of numerous houses, |
P but few single projects have required the extensive removal you are

experiencing. In the large projects we have experienced, the houses were
demolished soon after purchase.

We have sold houses to house movers, sold contents of houses that no mover

: was interested in purchasing, and rented houses until it was necessary to

® v sell or demolish them. We have, in all cases, handled the sale or rental |
ourselves and have not contracted for that service. |
|

\

|

XX. Do you have a flood emergency warning system? What are the components of

the system and how does it work? Who is responsible for implementation of

o warning notification procedures, you or Emergency Services (Civil Defense)
organizations? What experience have you had?

Responses

ALERT (Automatic Iocal Evaluation in Real Time), alias, the Flood Warning
® System, was developed by the National Weather Service (NWS) to assist
' local agencies in alerting potential flood victims.

In the early 1970s, the NWS began develoment of a model using automatic
rainfall gages strategically located in the field which could radio current
(real time) rainfall amounts into a central computer. The computer could

o then correct the watershed model based on real conditions and make accurate
predictions on peak flows or specific downstream locations.

The first installation of this model was made on the Big Sur River in
Monterey County. The system has enabled the County to evacuate residents
hours in advance of the flood waters on several occasions. Similar instal—

() lations have been made in Santa Barbara, Ventura, Crange, and San Diego
Counties, all of which can be monitored by our computer.

Our Flood Warning SYstan will first model the Los Angeles River watershed.
To date, 16 rainfall and 5 runoff gages have been installed throughout the
Los Argeless basin, radioing data to a central camputer at Alcazar. The
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model, currently being fine tuned by the MWS, will be installed prior to

the 1984-85 Storm Season. It will thus give a prediction of the timing and
peak flows at five locations: ILos Angeles River Basin below Sepulveda Dam,
Big Tujunga Wash below Hansen Dam, Rio Hondo at Stewart and Gray, Los Angeles
River at Firestone, and Los Argeles River at Wardlow. These will be adjusted

~ by the camputer every 10 minutes based on current data fram the field gages.

Unlike other flood control systems using ALERT, the Los Argeles River is
controlled by 8 flood control dams. Before the model can give accurate
predictions, the effects of the dams will have to be incorporated into the
model. In addition, the San Gabriel River system with its 11 dams greatly
affects the lower Los Angeles River. Plans to incorporate both the

San Gabriel watershed and all the dams are under way, and a canplete model
for both systems is expected in the 1987-88 Stomm Season. It is hoped that
by providing an early estimate of peak flows and their timing, the opera-
tions of the facilities can be run more efficiently.

No special warning notification procedures have been developed to date.
As discussed, a workable model for both the Ios Angeles and San Gabriel
watersheds is not expected until the 1987-88 Storm Season. Until we have
developed same experience and confidence with the systems, formal warnings
will probably not be issued.

KiM:1p
8/9/84



THE EVOLUTION OF A SUCCESSFUL MAINTENANCE SYSTEM
: . By

John M. Tettemer, Member1

C mesTRACT

o

The Los Angeles County Flood Control District found, as many public
agencies have, that the available funds were not keeping pace with the

financial demands of maintenance. A new approach had to be found to -

understand and control operation and maintenance expenditures.

The operation and maintenance organization at the District involved
approximately 550 personnel spending $14 million annually throughout a
2,700-square-mile area in the County of Los Angeles. Facilities
operated and maintained include many dams, debris basins, pump stations,
spreading grounds, salt water intrusion barrier projects, and several
thousand miles of channels and storm drains.

In analyzing its overall budget, the District found that a large portion

© - of -the funds-once available for discretionary expenses, such as new
“'projects, were now committed to maintenance and that current trends

indicated that all of these funds would be committed to maintenance
unless major increases in revenue were achieved or the costs of
maintenance reduced. Added revenues would be difficult to find and
should only be requested if operation and maintenance costs were clearly
defined and close to minimum levels. '

This paper gives a complete description of the steps taken which led to

the establishment of a new maintenance system, the benefits, and the
multimillion dollar cost savings incurred as a result of the system.

While this study was developed specifically for the Flood Control District,

~_ the system is applicable to most major maintenance functions.

INTRODUCTION

Five years ago the Los Angeles County Flood Control District began
implementing a comprehensive revision of its maintenance system. The
subsequent years have been eventful ones including three of the wettest
storm seasons in history and the passage of Proposition 13 with its
sudden and substantial impact on the District's finances and personnel .
Despite these "distractions" and the fact that the system is far from
being perfect, it is estimated that the savings realized since the

~system began to be implemented exceed $10 million.

The Flood Control District maintains one of the largest and most complex
flood control and water conservation systems in the world. Included are

1Acting“Chief Deputy Engineer and Project Director, Maintenance Management
Study. ,
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14 major dams, 125 debris basins, pump stations, spreading grounds, salt
water intrusion barrier projects, and several thousand miles of channels

~and storm drains throughout a 2,700 square-mile area in Los Angeles

County. The estimated replacement cost of this system exceeds $10 billion.

Money is scarce, and the financial demands of maintenance continue to
grow as the public works facilities throughout this nation age. The

..-District found, as many public agencies have, that the available funds
were not keep1ng pace with the financial demands of maintenance. A

new approach had to be found to understand and control operat1on and

- .maintenance expenditures.

During the 33 years preceding the implementation of the new maintenance
system, the District had been heavily committed to one of the 1argest
urban flood control construction programs in the world.. During this

o period, its management had focused on therdevelopment of these new,
‘high-priority facilities. During the same period, however, the

maintenance organization was growing with increasing rapidity but with-
out the same management attention that the construction programs enjoyed.

Prior to May 1976 when the new maintenance system began to be implemented,
the District had 550 maintenance personnel and was spending $14 million
annually for operation and maintenance of its facilities.

In analyzing its overall budget, .the District found that a Targe portion

o~ 0of the funds once available for discretionary expenses, such as new .
" projects; were being committed to maintenance and that trends 1nd1cated :
'-jthat all of these funds would be committed to maintenance unless major

increases in revenue were achieved or the costs of maintenance reduced.

., Added revenues would be difficult to find and should only be requested

if operation and maintenance costs were clearly defined and close to
minimum levels.

THE PROBLEM
The administrative problems simply sfated were--was the operation of the

maintenance function as effective as possible in view of modern community
requirements, limited funding, and governing regulations?--and how do we

~find out?

APPROACH TO FINDING A SOLUTION

Team Established

A "consulting team" from within the organization was established under
close administrative direction. It was assigned to (1) analyze the
present organization and (2) review large-scale, "state of the art",

“maintenance systems throughout the United States to determine what, if

any, improvements could be made in the management of the existing
maintenance system.

Initial Assessment

- The results were quick in coming. . The team found that the maintenance

organization had grown to a point where management controls were

2 Tettemer




inadequate and new administrative direction was required. There was not
an adequate understanding between line managers and the District's
Administration on the Tevels of maintenance service that were desirable
and practical in view of the limited funding available. Many problems
were identified by the team and were corroborated by the management of
the existing organization. Examples included excessive levels of field
management, attempts to control the field organization through
..controlling dollars for specific maintenance projects, poor middle
management morale, insufficiently defined preventive maintenance for
major mechanical equipment, and inconsistent patterns of maintenance

- and employee use., . - .- R ' o ’

It appeared from these early studies that substantial improvement could
be made, not only in general management but in specific definition of
what was wanted from this major cost-consuming element of the District.

| State-of-the-Art Search

The team was directed to review, on a natijonal level, the effective
maintenance systems that were up and operational. It was given some
specific administrative guidance; namely, to find a system which is
simple and direct, relatively inexpensive to operate, and if possible
one which operates with a minimum amount of day-by-day management
involvement. :

- Numerous: organizations were visited -and hundreds of telephone calls were
made. From this "state-of-the-art" analysis, some basic concepts emerged

that were found to be common to those relatively few successful large- .
scale maintenance organizations in the United States that had maintenance
considerations similar to the District's. They are:

1. The majority of maintenance work can be preplanned, prescheduled,
pre-engineered, prefinanced, and preapproved.

2. Delegation of day-by-day decision making can be made to relatively
low levels because of the advance work done under No. 1.

3. Cost improvement of up to 30 per cent ($4 million for possible =
~~ annual benefits by the District) can be expected through a well-

defined, well-managed maintenance organization, when compared to

a nonrigorous system. ' I

4. Employee utilization decisions should be made as close to the work
site as possible.

5. Control of maintenance organizations through dollars is far less
effective than control through preapproved, clearly defined work.

6. Work site control of work as a management strategy is far less
effective for routine work than a good post-audit, which shows any
trends in the work development and approval process that need
correcting.

Tettemer




AT

The problem was clear, and the basic concepts for improvement were
available. The team was directed to start Tooking at ways to apply the
basic concepts to the Flood Control District.

The Consulting Team Approach

[t was decided administratively that an internal consulting team would

.be used to develop-a completely new maintenance system. - The:team
 included civil engineers with general management background and senior

field maintenance personnel. The team was headed by an engineer under

~“the: general supervision of the District's Management Systems organization

that was familiar with modern management practice and computer-based
systems. The need for strong administrative direction was recognized,
and an Assistant Chief Deputy Engineer was established as the Project

~-Director. He was responsible directly to the Chief Engineer for develop--
. ment and execution of the study plan, and implementation of approved s
- study findings. - The in-house approach, utilizing an in-house consulting’

team, proved to have many advantages. Amongst them were:

1. The abi]ity to understand in detail the personality aspects of the
existing system and to separate them from the procedural, mechanical,
policy, and other important ingredients.

2. Many team members who worked in the previous system were expected to
be members of the new organization and therefore contributed toward

‘,“3;:“Thé-Administratioh 1eakhed“fhrbugh'the process of developing the

- many elements of the new system what could be expected, and these
experiences were incorporated on an "as-you-go" basis under the
general guidelines of the approved system study plan. This
flexibility proved to be important.

THE NEW SYSTEM

Concepts

. .The District was not able to find any one,existing_maintenance.systemAto :

adopt which was particularly applicable to the combination of geography,
type of facility, community, financial structure, and other parameters

~under which the District operates in Los Angeles County. It was, however,

able to glean many basic concepts from numerous organizations? and mold
them into a maintenance system which is sufficiently general to be
applicable to many maintenance organizations under varying sets of
circumstances. The study team therefore benefited enormously by
reviewing the highly specialized systems developed by others and then
developing a unique generalized system which could be of use to many.

The new maintenance system was built around several very simple concepts.
The adoption of these concepts required a major change in the District's
traditional view of the operation and maintenance function. An initial
design premise for the new system was the concept that 80 per cent of

the operation and maintenance functions could be preplanned, pre-estimated,

2Major contributor'was the Port Authority of New York and New Jersey.

4 Tettemer




and preapproved. The impact of this concept alone is quite significant -
to the District in that it changed the organization's management approach
from one of centralized control of each maintenance activity to a
decentralized preplanned approach. This approach required that the
existing maintenance generating system, which was based on inspections
and complaints, be replaced by one based on the concept of an "acceptable
maintenance condition" for each part of each facility. The acceptable
~-maintenance condition was defined-as the Tevel to which a facility can
deteriorate physically, visually, and operationally before remedial
maintenance activities are desired. Specific applications of maintenance
“resources. to ‘accomplish preplanned, pre-estimated, and preapproved
remedial work were designed. These are called "routines". The execution
of a "routine" brings the condition of the facility up to what has been
defined as the "maintenance standard". The facility then deteriorates
- -again from the maintenance standard to the acceptable maintenance
. condition, at wh1ch t1me the "rout1ne" 1s repeated - This-is ‘'shown in
-‘F1gure 1. , : ‘ IR

MAINTENANCE F
STANDARD %, " ExECUTION OF
q5 PRE- PLANNED
Qi ,"’o,
CFACILITY “,

- DETERIORATION —> %

ACCEPTABLE [
MAINTENANCE
CONDITION |

- FIGURE 1
General management control can be exercised in three different ways:

1. By redefining the acceptable maintenance condition.

2. By redefining the maintenance standard..

3. By redesigning the "routine".

Great benefits are obtained by using these three controls to establish
and adjust service Tevels, thereby controlling the use of available
maintenance dollars. Administration found that based on current

community demands and available funds, many of its facilities were
overmaintained and some were undermaintained.
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Contract With Management

From an administrative standpoint, the most significant adjustment in

the new system is embodied in the concept of preapproved work. The
District's system will have approximately 7,000 items of preapproved
work. Each of these "routines" has related to it the schedu]e, personne],
equipment, and material requirements for its completion. It is set in

- .the framework of the acceptable maintenance conditions and the maintenance
standards for that specific facility. For examp]e, there are routines

for landscaping maintenance. The water1ng, pruning, fertilizing, and

- -general maintenance for each facility's landscaping have been defined,
~the procedures for work execution have been established. The contract

between management and the staff is that management will define its
objectives through routines, acceptable maintenance conditions, and

.- maintenance standards, and the field personnel will execute the work
- .-effectively. The administrative.responsibility is to preapprove each
- of these routines and thereby establish its specific commitment to

budget for personnel, material, and equipment expenditures.

Risk Management

The need for direct administrative involvement in the design of "routines"
was established when it was learned that the operation and maintenance
organization tended to request the amount of personnel, equipment, and
material sufficient for a "no risk" approach to maintenance. Few

~v;;organ12at10ns can afford to e11m1nate all risk from their operations.
- To accept some risk, however, requires that the level of risk be

- .defined.” This is a management respons1b111ty, and it was accomp11shed

- by establishing specific desired results in. terms of schedules, .equip-

ment, and personne] requirements for each routine, based upon the
Adm1n1strat1on s judgment of acceptable levels of risk. As an example,
some risk in the maintenance of security fencing in Tightly populated
areas might be worthtaking, though the field organization would not be
free to make that decision. Alternatively, the effective operation of
valves in the major dams must be at a no-risk level. Experience has
indicated that this high level of involvement is important in planning
the "routine" activities which will consume approx1mate1y 80 per cent

_..of the ult1mate ma1ntenance dollars spent..

- THE FIRST FIVE YEARS

The most important activities that preceded and continued during the l

- first year of implementation were training. One of the system's strong
~points and the key to its present and future success is that the ]

philosophy, expectations, procedures, and specific duties of all manage-
ment and supervisory personnel within the system are written. The
initial training included not only review of these documents but -
extensive discussions using visual aids to emphasize the most important
aspects of the new system.

Acceptance of the new system, particularly by field maintenance
personnel, did not occur quickly. The field management personnel had
enjoyed considerable autonomy in a wide range of decision making. Many

..of these day-to-day decisions were no longer necessary once the District's

management had established maintenance standardss acceptable maintenance
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conditions, and rosters of routine maintenance. The system also provided
a rigorous system of identifying, prioritizing, and approving nonroutine
work which allowed less discretion to maintenance supervisors than the
previous system had. The field was not at all sure that these changes
were for the better. Training, although essential, certainly did not
overcome everyone's objections to the new system. Major attitude adjust-
ments have required several years for some individuals. Attrition and

_..replacement by  promotion has.been a carefully used and effective manage-
~ment tool to strengthen the system. Field supervisory personnel now have

a better understanding and appreciation of the fact that by not having

to worry about "what am I going to do today?" allows them to concentrate

their efforts on the efficient and effective use of resources to perform
high quality work, ongoing training, personnel deve]opment, identification
of maintenance def1c1enc1es and full part1c1pat1on in the p]ann1ng of

_,quture work

ﬂ:ﬂThere have been severa] externa] events dumng the ‘past f1ve years ‘that
~have had a substantial effect on the maintenance management system and

specifically on the rate at which it has been implemented:

1. In June 1978, the California electorate passed Proposition 13 which
limited property tax. This immediately reduced the District's
1978-79 budget by approximately 60 per cent. Even though the
initial layoff of personne] due to Proposition 13 was small, the
uncertainty concerning the District's future during the fo110w1ng

.-year and-a half resulted in many excellent, exper1enced personnel- .

resigning or retiring. This large turnover in personnel caused
‘some delay in the implementation of the new maintenance program.
~The new system provided accurate information that was essential to
decisions to reduce and/or change maintenance standards that were
necessary as a result of the sudden loss of revenue. These
decisions were able to be made quickly and with assurance that
available funds would be spent most effectively to maintain the
most vital elements of the District's flood control and water
conservation system.

2. When the new maintenance system was introduced, there was widespread
. skepticism that Operation and Maintenance D1v1s1on s reduced staff
"size (560 reduced to 420) would have adequate emergency response
capability. These fears proved to be unfounded. In 1978 and aga1n
in 1980, Los Angeles County was lashed by storms that resulted in
Federal disaster declarations. The District's facilities and its
ability to respond adequately to a major emergency were severely
tested. The routinizing of storm patrols prov1ded better communi-
cation and better quality information concerning conditions at key
locations during those storm emergencies. The new system facili-
tated the orderly prioritization of emergency and routine work,
which had to be changed often during the series of storms that
occurred in both of those years. The shifting of resources from
one geographical area to another took place smoothly. The District's
top management was kept continuously apprised of the condition of
District facilities and the status of emergency work. The large
‘number of nonroutine storm damage repair items did result in the
backlogging of considerable routine maintenance work. Coping with
these prob]ems necessarily slowed the implementation of the system.
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It is expected, however, that by the fall of 1981, all of fhe storm
damage repair work and the backlogged routine work will have been
accomplished.

3. In November 1979, the District's electorate passed Proposition A
which restored a substantial portion of the funds lost to Proposition
13. The incomplete restoration has meant, however, that the District's

....capital.outlay. program is.now restricted almost. exclusively to - main-
tenance and repair items. This has accentuated the importance of an
eff1c1ent ma1ntenance system

| In add1t1on to the 1nterest1ng 1nf1uences that are d1scussed above, there

have also been some problems with the system that present opportunities’
for future improvement. Specifically, the management reports that were

- "borrowed" from the Port Authority of New York and New Jersey proved on]y
~.partially adaptable to the District' s- needs. New computer systems and
- reports are being developed: ‘ :

SUMMARY

The five years that have passed since we began to implement the new main-
tenance system have been turbulent. The new system has not only survived

but has made an important contribution to the District's ability to survive

these troubled times and to respond successfully to major emergencies.

- The benefits- accruing to- the District from:the new maintenance system are
" numerous. For the first time, the District's Administration directly
- participates through approval of routines in the risk management aspects
- of one of the largest and fastest growing areas of nondiscretionary

expenditures. Other specific benefits include:

. Shortened chain of command
. Reduced levels of supervision
. Improved planning information for staffing and budgeting
. Greatly increased productivity
. Reduced crew travel
. Greater accountability
.+ Job enrichment B o
. Rejuvenated po11c1es and procedures
. Reduced staff. support overhead
. Improved opportunities for productive compet1t1veness
. Quicker and better coordinated response to emergencies

In these days of tight money with no Tet-up in sight, this type of
approach is absolutely mandatory in that it brings to the administrative
offices the ability to balance new work, maintenance responsibilities,
etc., in one budget at the highest level of organizational management.

The predicted cost savings are being exceeded and the managers and staff
are enthusiastic and committed. The public is being better served, at
a Tower cost.
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LOS ANGELES COUNTY FLOOD CONTROL DISTRICT
SUMMARY OF 1984~85 TABLE OF ORGANIZATION

Division Positions Positions
 Administrative Services 123 - 1ue
'Business and Fiscal 43 42

" Commmications and Electrical 38 36
Contract Administration 198 176
Design 93 92
Hydraulic | 67 KA
Operation and Maintenance 426 A 391 |
 Progran Mansgenent | 0w e "
Property Management o - e
Water Conservation o . & __e

© District Total, Permanent Positions 1,220 1,138

- As-Needed Positions * | s | -
‘Volunteer Fositions __50 o

Grand Total - District 1,860 1,138

~ii~




PETER M. WOOD * *
GROUND-WATER RECHARGE SECTION
WATER CONSERVATION DIVISION
L.OS ANGELES COUNTY FLOOD CONTROL DISTRICT

2250 ALCAZAR STREET TELEPHONE
LOS ANGELES, CA 90033 (213) 226-4384
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THE LOS ANGELES COUNTY FLOOD CONTROL DISTRICT

FLOODS...AN OLD STORY

Floods in Los Angeles County have been recorded
as far back as the days of the Mission Padres.
For centuries waters have swept out of the San
Gabriel Mountains causing extensive property
damage and taking a great toll of lives.

Such a flood occurred in 1914 causing over
$10 million in property damage and taking
many lives. As a result, the State legisla-
ture passed an act creating the Los Angeles
County Flood Control District.

The District was assigned two tasks...
control the floods and conserve the water.

Santa Anita Dam

CONTROLLING THE WATERS

Successful early bond 1issues financed con-
struction of the 14 dams which the District
built high in the San Gabriel Mountains to im=
pound stormwatersuntil they could be released
in an orderly fashion. Debris basins were con-
structed to trap eroded materials which had
caused terrible damage in the past. Flood channel
improvements were undertaken to confine the
waters.

District engineers prepared a Camprehensive Plan
in the early 1930's which provided for the con-
trol of flooding and the saving of as much of
the water as practicable. With minor modifica-
tions, it is still the plan today.

Federal legislation in 1936 brought the United
States Army Corps of Engineers into the local
flood control picture. Since that time, the
two agencies have been jointly prosecuting con—
struction of the Comprehensive Plan which is
now nearing completion. The District also coop-
erates with the United StatesSoil Conservation
Service and Forestry Service in erosion control
and debris reduction programs.

CONSERVING THE WATERS

In addition to its flood control program, the
District has the equally important task of
conserving as much of the storm and other waste
waters as practicable. The use of water con-
servation facilities adjacent to river channels
and their tributaries permits water to be per-
colated into ground reservoirs for later pumping
by consumers. These water conservation facili-
ties are located in areas where the underlying
soils are composed of porous sands and gravel
formations resembling rice paddies, while others
are deep basins which were once gravel pits.

The importance of this activity is apparent when
it is realized that about 35 to 45 per cent of
the water used in the County is pumped from
ground supplies. The growth of the County, cam—
bined with periodicdroughts, seriously depleted
these supplies on numerous occasions down
through the years.

Other major conservation efforts by the District
include combatting the serious intrusion by
salt water of fresh well supplies along the
Pacific Ocean and the utilization of reclaimed
sewage waters in spreading operations.

District Headquarters

ORGANIZED TO DO THE JOB

Day to day administration of District affairs
is vested in the Chief Engineer who is appointed
oy and responsible to the Los Angeles County
Board of Supervisors. The dual mission of the
agency is recognized in its organization. Al-
though a large part of the District's activities
involve the construction of flood control and
water conservation facilities, the operation
and maintenance of dams, debris basins,
spreading grounds, channels, and storm drains
are also of great importance.

Some 1,600 civil service employees serve the
District, and through it the general public
in a variety of tasks. Many have storm
assignments which place them on call 24 hours
a day throughout the winter season.




WATER CONSERVATION

FOREWORD

Information presented in this section includes
amounts of local, imported, and reclaimed water
conserved in spreading grounds, spreading
basins, reservoirs, and unlined channels. Also,
information on the sea-water barrier projects
which prevent salt-water intrusion in the coast-
al area and informaticn on the District's water
qualitymonitoring programs of surface and ground
water are included. Pertinent data are presented
regarding the locations and descriptions of Dis-
trict conservation facilities, as well as facil-
ities owned by others. Also included are ground-
water maps delineating elevations recorded
during the report period, hydrographs of selected
xey wells, and maps indicating the District's
water quality monitoring programs.

The various types of water conserved, namely
local, imported, and reclaimed, are construed
to have the following meanings in this section:
Local water isderived fram runoff due to rain-
fall on the mountain and valley watersheds within
or tributary to the District. Imported water
is water derived outside the District which is
transported and delivered within the District.
Reclaimed water is the effluent procuced by the
whittier Narrows Water Reclamation Plant and
the San Jose Creek Water Renovation Plant, both
operated by the Los Angeles County Sanitation
Districts.

The rainfall amounts during the water years
1975-76 and 1976~77 were approximately S1 and
78 per cent of normal, and the local water con—
served during these periods were over 59,700
and 50,500 acre-feet, vespectively.

Pacoima Spreading Grourds
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SPREADING GROUNDS

The total gross acreage of spreading grounds
owned and operated by the District during this
annual report pericd amounted to 2,201 acres.
The District also assisted inthe operation and
maintenance of 6§79 acres of spreading grounds
owmed by others. An additional 246 acres of

<preading grounds are controlled, maintained,
and oprerated by other agencies. The total gross
acreage of spreading grounds in the County is
3,126 acres, witha cambined infiltration capa-
city of more than 2,400 cfs.

IMPORTED WATER

During this annual periecd, imported Colorado
River water and State Project water for spread-
ing was cobtained fram The Metropolitan Water
District. This water was purchased with funds
provided by the Central and West Basin Water
Replenishment District and the Upper San Gabriel
Valley Municipal Water District. Funds were
also provided by the Water Conservation Zone I,
prior to its termination onJune 30, 1972. The
Zone was established by the Board of Supervisors
in January 1952 to finance the acgquisition and
conservation of untreated Colorado River Water
in the Coastal Plain. The funds were provided
by taxation ata rate of $.05 per $100 assessed
value. The Zone had a life of five years with
provisions for renewal by the Board of
Supervisors. 2Zone I was renewed three times
before its termination in 1972.

Imported water for the Coastal Plain, purchased
with funds from the Central and West BasinWater
Replenishment District, was spread in the
District's facilities in the Rio Hondo and San
Gabriel River systems south of Whittier Narrows
Dam.

Imported water for the San Gabriel Valley ground-
water basin, purchased by the Upper San Gabriel
Valley Municipal Water District, was spread in
Santa Fe Spreading Grounds and in the San Gabriel
River between Morris Dam and the spreading
grounds.

The San Gabriel Valley Municipal Water District
made the first delivery of replacement water
through its Devil Canyon—Azusa pipeline to the
San Gabriel River on November 18, 1974. They
also used the pipeline for the delivery of water
for cyclic storage, as per agreement with the
Watermaster.

RECLAIMED WATER

The County Sanitation Districts' Whittier
Narrows Water Reclamation Plant, in cperation
since 1962, produced from 12 to 18 mgd of high
Quality effluent during the annual pericd. The
effluent is purchased by the Central and West
Basin Water Replenishment District and trans-
ported to the Rio Heondo and San Gabriel River
systems for groundwater replenishment.

The County Sanitation Districts' San Jose Creek
Water Reclamation Plant, activated inMay 1972,
made its first delivery of effluent inNovember
1972,
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This effluent is also purchased by the Central
and West Basin Water Replenishment District and
is transported by pipeline to the San Gabriel
River system for ground-water replenishment.

Reclaimed water camprised about 25 per cent of
the total purchased water spread in the
Montebello Forebay between October 1, 1975 and
September 30, 1977.

BARRIER PROJECTS

The West coast Basin Barrier Project, just inland
of the SantaMonica Bay coastline, prevents the
intrusion of ocean water into the fresh-water
aquifers by the injection of fresh water to
form a pressure barrier.

During December 1975 and Janudry 1976, 11 newly
constructed injecticn wells (Unit 6A) were put
into operation. Ten of these wells inject into
the lower San Pedro aquifer and the remaining
one injects into the Silverado aquifer. Also,
two observation wells were constructed, one in
the Silverado aquifer and the other in the 200
Foot Sand aquifer, during the report pericd.

During the two year pericd, 69,480 acre—feet of
fresh waterwas injected, atan average rate of
48 cfs.

The Dominguez Gap Barrier Project was designed to
prevent sea-water intrusion from the San Pedro
Bay into the West Coast Basin through the
Deminguez Gap area.

Seven observation wells were constructed at
three sites during the report pericd. Also,
modification of 11 of the Unit 1A injection
wells to dual wells were completed in October
1976. Five additional piezameters were also
constructed. :

A leak in the supply line resulted in the shut-
down of all injection wells on March 30, 1976.
Injection was resumed onApril 9, 1976 following
completion of repair work. During the report
pericd, 14,216 acre-feet of water was injected,
at an average rate of about 10 cfs.

The existing operational facilities of the
Alamitos Barrier Project consist of 20 injection
wells and 4 extraction wells. The project
facilities are designed to protect the ground-
water suppliesof theCentral Basinof Los Angel-
es County and the Eastern Coastal Plain 3asin
of Orange County from intrusion of sea water
through the Alamitos Gap area.

Construction of Units9Aand 9B, consisting of a
dual-injection well and 12 observation wells, was
bequn in March 1977 and was campleted in early
1978. During the two year-periocd, 10,429 acre-
feet of fresh water was injected, at an average
rate of about 7 cfs, and 2,720 acre-feet of saline
water was extracted.

EXPLORATION AND OBSERVATION WELLS

During this biennial report pericd, nine wells
were drilled for monitoring ground-water levels
and cbtaining geologic data. These wells were
constructed to replace important cbservation
wells that have been destroyed.



SEASONAL DATA AND MAPS

During this biennial report period several thou-
sand observations of ground water levels of over
3,000 wells were made and processed, monthly
or semiannually. Those wells were scattered over
the groundwater basins in the County. Hydro-
graphs of selected key wells are included in
this report.

GROUNDWATER BASINS

The natural ground water reservoirs urderlying
Los Angeles County consist of groundwater basins
which are grouped under five local watersheds.
These watersheds are identified as San Fernando
Valley, San Gabriel Valley, Coastal Plain, Santa
Clarita Valley, and Antelope Valley.

The following paragraphs relate the change
in ground-water levels as taken fram wells con—
sidered representative of average basin condi-
tions. The change is measured as the difference
in groundwater level occurring on September 30,
1977, as compared to the level on COctober 1,
1975.

SAN FERNANDO VALLEY

The San Fernando Valley watershed.overlies the
San FernandoMainBasin and five subbasins. The
subbasins are named Sylmar, Pacoima, Tujunga,
Glenocaks, and Verdugo. The ground-water level
was stable in the western portion of the San
Fernando Valley, but historic lows occurred in
other portions of the Valley.
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SAN GABRIEL VALLEY

Eighteen ground-water basins exist under the San
Gabriel Valley watershed. .Ground-water levels
decreased throughout most of these basins.

COASTAL PLAIN

Ground-water level changes in the Coastal Plain
varied throughout the basin.

SANTA CLARITA VALLEY

Ground-water levels in the main peortion of the
basin for this pericd had decreased. The water
level records as cbtained fram Well 7048A indi-
cate that the water table in the Saugus area
had declined about 6 feet during this report
pericd.

ANTELOPE VALLEY

The Lancaster ground-water level, as determined
fran measurements framWell 9974 (Well 9926Dwas
previcusly used), has continued todecline. The
decline for this report pericd has reached a re-—
cord low. Available records show this declining
trend continuing from 1921 at the approximate
rate of 5 feet per year.



LOS ANGELES COUNTY FLOOD CONTROL DISTRICT

WATER CONSERVATION DIVISION

RESERVOIR AND CHANNEL ABSORPTION

EXCLUSIVE OF SPREADING GROUNDS

WATER YEARS 1975-77

Absorption in

Excess of

Total Channels, Release
Release Reservoirs Over
Reach of Stream Where To Reach and Diversions Absorption
Stream Absorption Occurred Year A.F. A.F. A.F.
Pacoima Dam to Lined Channel 1975-76 186 486 0
1976-77 508 508 0
p 1 Py
Tujunga Mouth to Lined Channel 1975-76 7,631 1,857 éi?éfg 5,774
1976"77 7 ’ 896 3 , 588 = 4 ’ 308
hi
Arroyo Seco  Devil's Gate Reservoir 1975-76 0 367 g;g 0
1976-77 0 N.A. 7 0
(1)
Eaton Wash Eaton Wash Dam 1975-76 0 Lch E:§ 0
1976=77 - 0 290 rd - 0
Santa Anita Dam to Lined Channel 1975-76 1,470 ..280 1,190
1976-77 1,207 L2 1,065
Santa Fe Santa Fe Dam to 1975-76 0 0] 0
Diversicn Sawpit Wash 1976-77 N.4A. N.A. N.A.
San Gabriel Mouth to Foothill 1975-76 34,050 13,530 20,460
Boulevard 1976-77 27,834 2,340 18,303
3
San Gabriel  Foothill Boulevard to  1975-76 20,160 2,38Q E;% 17,780
Santa Fe Dam ' 1976-77 18,139 Lohya N/ 13,725
P 5 - (1 -
San Dimas Dam to Lined Channel 1975-76 928 587 {_3 el
1976-77 1,150 581 =/ 269
Walnut Puddingstone Dam *o 1375-76 0 0 (3) o)
Lined Channel 1976-77 152 =16 '~ 175
Thompson Theompson Creek 1975-76 0 0 0
Reservoir 1976=77 0 0 o}
NOTE (1) TIncludes Sercolation and evapcration losses in reservoing.

(2) Includes water divercted for municipal -

(3) 1Indicates rising water.
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GROUNDS TYPE

SHALLOW
BASINS

LOPEZ

SHALLOW
BASINS

PACOIMA

SHALLOW
BASIN

OEEP
BASN

BRANFORD

SHALLOw
BASING

ARROYQ SECO

EATON WASH DEEP

SHALLOw
BASINS

SANTA ANITA SHALLOW
BAsns

SawPlY SHALLOW

SAN GABRIEL CANYON  DITCMES
ANO
CHECXS

LITTLE DAL TOM SHALLOW

DITOMES,
AND
CHECKS

8I1G DAL TON SHALLOW

BASINS,
DITCHES,

AND
CHECKS
LIVE 0AK SHALLOwW

SHALLOw
BASHS

EATOM BASIN OEEP

BASIN

PECX ROAD DEEP

DEEP
BASIN

BUENA VISTA

SEASON
FIRST
USED

1956-57

1922-33

194445

1956-57

194748

ABOUT
1917

193132

193631

196142

LOS ANGELES COUNTY FLOOD CONTROL DISTRICT
WATER CONSERVATION DIVISION
SUMMARY OF DATA ON SPREADING FACILITIES
OWNED AND OPERATED BY THE DISTRICT

UPDATED THROUGH SEPTEMBER 1977

]

169

2

AREA IN ACRES CAPACITIES
CHANNEL ™" INTAKE STCRAGE
SROSS R Rci It crFs cFs AF.
13 . 23 3
114 17,000 400 2
110 22,000 450 20
) 1,540 1,540 ™
13 e 100 »
24 6,600 %0 23
] 2 2
4 X 13
A7 - x S
n 45 25
2 15 2
b] H
08 9.600 «0 220
s 0,100 X,100 3
& 2,50 2.90 194

PERC." LOCATION

CFS

7 SOUTHEASTERLY SICE OF
PACOIMA WASH, NORTHEAST-
ERLY OF FOOTHILL
BOULEVARD

BQTH SIDES OF OLD PACOIMA

WASH CHANNEL FROM ARLETA
STREET SOUTHWESTERLY TO

WOODMAN AYENUE.

185 NORTHWESTERLY SIDE OF
TUJUNGA WASH FROM ABOVE
GLENOAKXS BOULEYARD
SCUTHWESTERLY TO SAN
FERNANDO ROAD.

' SOUTHWESTERLY OF ARLETA
STREET ABOVE CONFLUENCE
OF TUJUNGA CHANNEL AND
PACOWMA DIVERSION  °
CHANNEL

15 EASTERLY SIDE OF ARROYO
SECO, LOWER ENO 0.5 MILE
ABOVE DEVIL'S GATE DAM.

0 EASTERLY SIDE OF EATON
WASH FROM SELOW EATON
OAM TO FOOTHILL BLVD.

7 WESTERLY SIO€ OF SANTA
ANITA WASH 1.25 MILES
ABOVE FOOTHILL
BOULEVYARD.

12 WESTERLY SIDE OF SAWPIT
WASH BELOY #OUTH OF
CANYON AT HEAD OF
NORUMBEGA STREET,
MONROVIA.

s EASTERLY SIOE OF SAN
GABRIEL RIVER. BELOW
MOUTH OF CANYON.
MORTH OF THE CITY OF
AZUSA.

L] WESTERLY OF GLENOORA
MT. ROAD, FRCM LITTLE
OCALTON DEBRIS Dam SOUTH
TO EAST PALM DRIVE,

15 WESTERLY SIDE OF BiG
DAL TON WASH. INTAKE ONE
MALF MILE ABOVE SIERRA
MADRE AVEMUE.

H WESTERLY SIDE OF LIVE OAK
WASH, NORTH OF BASE LINE
ROAD (PROJECTED).

1 EAST SIDE LONG BEACH
FREEWAY, ONE HALF MILE
NORTH OF BROOKLYN
AVENUE.

0 EAST SIDE OF EATON
CHANNEL NORT OF DUARTE
ROAD, 0.6 MILE SOUTH OF
HUNTINGTON DRIVE.

7 CONFLUENCE OF SAWPIT AND
SANTA ANITA WASHES.

8 1.0+ MILE EASTERLY OF
SAWPIT wASH. 0.5+ wILE
NORTHERLY OF ARROW HIGH-
WAY, BETWEEN MERIDIAN
STREET ANO BUENA VISTA
CHANNEL.

"THE CAPACITIES LISTED ARE BASED ON INFILTRATION RATES WHICH MAY BE EXPECTED TQ
PERSIST FOR AT LEAST FIVE DAYS B8UT ARE NOT VALID FOR SUSTAINED SPREADING OPERATIONS.

*"DESIGN CAPACITY OF MAN COMCRETE CHANNEL.

310

SOURCE OF WATER

CONTROLLED FLOW FROM
PACOIMA DAM ANC LOPE2Z
FLOCO CONTROL BASIN.

CONTROLLED FLOW FROM
PACOWA DAM. PARTIALLY
CONTROLLED FLOW FROM
LOPEZ FLOOO CONTROL
BASIN, UNCONTROLLED FLOW
FROM EAST CANYON AND
PACTIMA WASH.

CONTROLLED FLOW FROM
HANSEN DAM AND BIG
TUJUNGA DAM.

UNCONTROLLED FLOWS FROM
BRANFORD STREET DRAIN.

UNCONTROLLED FLOW FROM
ARRQYO SECO AND THE
ALTADENA STORM DRAIN.
CONTROLLED FLOW FROM
CITY OF PASADENA.

CONTROLLED FLOW FROM
EATON WASH DAM AND SIERRA
MADRE VILLA CHANNEL.

CONTROLLED FLOW FROM
SANTA ANITA DAM AND SANTA
ANITA DEBRIS DAM.

CONTROLLED FLOWS FROM
SAWPIT DAM AND SAWPIT
DEBRIS DAM.

SAN GABRIEL RIVER
CONTROLLED RELEASES
FROM COCSWELL DAM,
SAN GABRIEL DAM, AND
MORRIS DAM.

CONTROLLED FLOW FROM
LITTLE DALTON DEBRIS DAM.

CONTROLLED FLOWS FROM
8IG DAL TON DAM AND 8iG
DAL TON DESBR!S DAM.

CONTROLLED FLOW FROM
LIVE QAK DAm AND LIVE QAK
OEBRIS DAM.

LOCAL RUMQFF FROM
ALHAMBRA AND EL SERENQ
ViA DORCHESTER DRAMN

CONTROLLED FLOW FROM
EATON WASH DAM AND
UNCONTROLLED FLOWS
BETWEEN DAM AND SPREAD-
ING BASIN.

ALL FLOWS N SAWPIT AND
SANTA ANITA WASHES.

CONTROLLED FLOW FROM
SANTA FE DAM AND
UNCONTROLLED FLOW FROM
BUENA VISTA CHAMNEL.

REMARKS

THE FLOW IS DIVERTED FROM
LOPEZ FLOCD CONTROL BASIN
YIA CANAL TO THE SPREADING
GROUNDS.

OIVERSION LEVEE ADOED TO
BASIN | IN 1978

GENERALLY WATER IS AVAILABLE
FOR SPREADING ONLY DURING
YEARS OF NORMAL OR ABOVE
NORMAL RAINFALL.

BASIN DEVELOPMENT 85 PER CENT
COMPLETE. QUTLET CAPACITY
1540 CFS TO PACOWMA DIVERSION
CHANNEL.

SPREADING GROUNDS ARE HELD
UMDER EASEMENT FROM THE
CITY OF PASADENA.

THREE DEEP SASINS COMPRISE
15 ACRES. THE SHALLOW STRIP
BASINS TOTAL 13 ACRES.

THE HEADWORKS LOCATED
UPSTREAM QF THE DEBRIS DAM
DIVERTS WATER TQ SANTA ANITA
SPREADING GROUNDS AND CITY
CF SIERRA MADRE SPREADING
GROUNDS.

THE DISTRICT TOOK OVER
CPERATION OF THIS FACILITY
IN NOYEMBER 1969. RECEIVES
SURPLUS WATER FROM THE
WATER RICHTS OF THE
COMMITTEE OF NINE.

THE PIT IN WHICH BASINS ARE
LOCATED WAS DESIGNED AS A
RETENTION BASIN FOR THE
DORCHESTER STCRM DRAIN.

NO QUTFLOW £XPECTED EXCEPT
CAPITAL STORM, BUT A SMALL
QUTLET STRUCTURE OF 150 CFS
PROVIDED. INLET CAPACITY OF
SANTA FE DIVERSION 120 CFS.




GROUNDS TYPE
SANTA FE*"" SHALLOW
BASINS
IRWINDALE DEEP
BASIN
CITRUS SHALLOW
BASIN
BEN LOMOND SHALLOW
BASIN
WALNUT CREEK DEEP
SPREADING 3ASIN BASIN
SAN DIMAS CANYON SHALLOW
SPREADING GROUNODS BASIN
FORSES SPREADING DEEP
BASIN BASIN
SAN GABRIEL SHALLOW
COASTAL BASIN
SAN GABRIEL RIVER TEMPORARY
UPPER CHECK
LEVEES

SAN GA L RIVER  TEMPORARY

LOWER CHECK
LEYFES

RIO HONDO COASTAL  SHALLOW
BASIN

OOMINGUEZ GaP OEEP
BASIN

WALTERIA OEEP

SPREADING BASIN BASIN

TOTALS

SEASON
FIRST
USED

1983-54

1958-59

1962-63

196566

1565-66

195455

1937.38

1957-58

1942-6)

LOS ANGELES COUNTY FLOOD CONTROL DISTRICT
WATER CONSERVATION DIVISION
SUMMARY OF DATA ON SPREADING FACILITIES
OWNED AND OPERATED BY THE DISTRICT

UPDATED THROUGH SEPTEMBER 1977

AREA IN ACRES CAPACITIES
CHANNEL ™" INTAKE STORAGE
OROSS  WETTED ™ cp CFS af
260 230 800 370
17 4 20,000 0 4033
10 13 23 20
% 7 i 3
6 ] 8,000 150 166
2 n bi] n
n 36 £ 43
28 ” 00 e
196 196 ¢
m 13
570 435 40,000 900 1.878
4 3 - 0 2%
r] as
2201 15189 LE &)

PERC.*
CFs

is0

50

“THE CAPACITIES LISTED ARE BASED ON INFILTRATION RATES wHICH MAY 8E EXPECTED TQ

PERSIST FOR AT LEAST FIVE OAYS BUT ARE NOT VALID FOR SUSTAINED SPREADING OPERATIONS.

“*DESIGN CAPACITY OF MAIN CONCRETE CHANNEL.

LOCATION

WITHIN SANTA FE DAM
RESERVOIR AND SPILLWAY
AREAS.

NORTHEASTERLY OF INTER-
SECTION OF 8iG DALTON
CHANNEL ANO IRWINDALE
AVENUE; CONTINUES 1,300
FEET EAST OF IRWINDALE
AVENUE.

SOUTH SIDE OF BIG DALTON
WASH BETWEEN CITRUS AND
CERRITOS AVENUES,

BOTH NORTH ANO SQUTH
SIDES OF SAN DIMAS WASH
CHANNEL AT SOUTHWESTER-
LY CORNER OF INTERSEC
TION OF ARROW HIGHWAY
AND BEN LOMOND AVENUE.

WEST SIDE OF WALNUT
WASH CHANNEL, NORTM OF
SAN SERNARDING FREEWAY.

SOUTHEAST SIDE OF SAN
OIMAS WASH BETWEEN PUD-
OING STONE DIVERSION AND
SAN OMAS CANYON ROAD.

SOUTH SIDE OF SAN DiMAS
WASH BETWEEN LONE HILL
AVENUE AND VALLEY
CENTER AVENUE.

WESTERLY SIDE OF SAN

GABRIEL RIVE® SOUTHERLY
FROM wHITTIER BOULEVARD
TO WASHINGTON BOULZVARD

SAN GABRIEL RIVER FROM
SANTA FE Dasm TO RISING
WATER.

SAN GABRIEL RIVER FROM
WHITTIER NARROWS OAM TO
FLORENCE AVENUE.

EASTERLY SIDE OF R10 HONDQ
SQUTHERLY FROM U.P.R.R.

‘SOUTH OF wHiTTIER BOULE-

VARD) TO SLAUSON AVENUE,
wEST SIDE OF RI0 HONDO
CHANNEL FROM 0.2 MILE
ABOVE WHITTIER BOULE-
VARD SQUTH TO FOSTER
BRIDGE BQULEVARD.

CONTINUES 1.0 MILE SOUTH

FRCM OEL AMO BOULEYARD,
ANO BORDERS THE EASTERN
AND WESTERN SIDES OF TME
LOS ANGELES RIVER.

WEST SIDE OF HAWTHORNE
AVENUE AT 238TH STREET

SQURCE OF wATER

CONTROLLED FLOWS FROM
SAN GABRIEL CANYON AND
UNCONTROLLED FLOWS FROM
SRADBURY CHANNEL AND
SAN GABRIEL RIVER BELOW
MORRIS RESERVQIR.

BiG DALTON CHANNEL CON-
TROLLED FLOWS FROM 81G
ANO LITTLE DALTON DEBRS
DAMS AND PUDDINGSTONE
OIVERSION DAM; UNCONTRGL-
LED FLOvS.

CONTROLLED RELEASES FR0OM
COVINA IRRIGATING COMPANY
PIPELINE

CONTROLLED FLOW FROM
PUDQINGS TONE DAM AND
UNCONTROLLED FLOW FROM
WALNUT WASH CHANNEL,;
EXCESS WATER FROM COVINA
IPRIGATING COMPANY

CONTROLLED RELEASES FROM

PUDOINGSTONE OIVERSION DAM,

UNCONTROLLED FLOW FROM
SAN OIMAS CHANNEL.

CONTROLLED RELEASES FROM
PUDDINGSTONE DIVE RSION DAM
AND LOCAL STORM ARUNOFF
FROM SAN DIMAS WASH

CONTROLLED FLOW FROM DAMS

IN SAN GABRIEL CANYON AND
SANTA FZ DAM, AND UNCON-
TROULED VALLEY RUNOFF
BELOW SANTA FE DAM VIA
SAN GABRIEL RIVER, ALSO
IMPORTED AND RECLAIMED
WATER

CONTROLLED FLOW FROM
DAMS IN SAN GABRIEL CAN-
YON AND SANTA FE DAM AND
UNCONTROLLED VALLEY
RUNCFF 3ELOW SANTA FE
CAM, ALSQ IMPQRTED WATED,

SAME AS UPPER PORTION.
ALSO RECLAIMED WATFR,

CONTROLLED RELEASES
FROM SAN GABRIEL CANYON
OAMS AND SANTA FE DAM, AND
CONTROLLED RELEASES OUT
CF WHITTIER NARROWS DAM
FROM VALLEY RUNOFE Via
RIO MONDQ: ALSO IMPORTED
ANO RECLAIMED WATER.

CONTROLLED FLOW FROM
LOS ANGELES RIVER LOW
FLOW CHANNEL AND UNCON-
TROLLED FLOWS FROM
STORM ORAINS.

LOCAL STORM DRAINS.

REMARKS

RIGHT OF wAY., HELD UNCER
LICENSE FROM THE FEDERAL
GOVERNMENT INCLUDES 302
ACRES IN SAN GABRIEL RIVER
8ED FOR EARTH DIVERSION
LEVEE. CONSTRUCTION OF
THE 60S FREEWAY REDUCED
THE SPREADING AREA IN THE
RESERVOIR AND A SUSSTITUTE
AREA WILL BE PROVIDED
COWNSTREAM OF THE SPILLWAY

Fi ANT i
I’ngﬁlkﬂ RACILITY ADOED IN

AZLSA IRRIGA TION COMPANY
ABANDONED PIPELINE IN 1967,
NQ SPREADING OPERA TIONS
AFTER THAT DATE.

SPREADING GROUNDS UTILIZED
TO CONSERVE EXCESS SURFACE
SAN GABRIEL CANYON WATER
RELEASES TO THE COVINA
IRRIGATING COMP ANY PIPELINE.

CHECK LEVEES DEVELOPED IN
RIVER TQ SPREAD WATER.

SAME AS UPPED PCRTION, SEE
SAN GABRIEL COASTAL REMARKS.

N COQPERATION WITH THE CORPS
OF ENGINEERS, THE DISTRICT
OPERATES 4000-ACRE-FOOT POOL
AT WHITTIER NARROWS DAM FOR
RETENTION OF STORM WATERS.
FLOCCULENT FACILITY ACDED
AT WHITTIER NARROWS DAM IN
1967.

EAST SIDE BASIN USED FOR
FLOCD REGULATION #ITH SOME
CONSERVATION STORAGE.

INTAKE OF 20 CFS IS THE

FIGURE FOR LOW FLOW DIVER-
SION FROM THE LOS ANGELES
RIVER THWE WEST SIDE BASIN
IS FED BY a 42-INCH CONCRETE
PIPE FROM THE EAST SIDE BASIN.

BASIN USED FOR FLCOD REGU-
LATIONS WITH SOME CONSERVA-
TION STORAGE

7T DOES NOT INCLUDE AREA DOWNSTREAM FROM SANTA FE DaM SPILLWAY WHICH IS

BEING TESTED TO DETERMINE AREA NECESSARY TO COMPENSATE FOR CAPACITY

LOSS QUE TO FREEWAY CONSTRUCTED ACRCSS THE SPREADING GROUNDS PROPER



SEASON

1936-31
n
k]
4
15

1
7
bt ]
9
9

4
Q
4
i
]
“
a7
i3
49
50

5
52
53
54
55

8
57
58
59
40

41
42
43
44
45
5
87
48
59
7
n
n
7
4
™
78
77
TOTALS

LOS ANGELES COUNTY FLOOD CONTROL DISTRICT
WATER CONSERVATION DIVISION
SUMMARY OF WATER SPREAD AT GROUNDS
OWNED AND OPERATED B8Y THE DISTRICT
UPDATED THROUGH SEPTEMBER 977

RECORD OF LOCAL WATER SPREAD
ACRE - FEET

SAN FERNANDO VALLEY SAN GABRIEL VALLEY = FOOTHILLS

ARRQOYO EATON SANTA SAN GABRIEL LITTLE 31G

LOPEZ PACOIMA HANSEN FRANFORO SECO 5.G. ANITA SAWPIT CANYON * DALTON DALTON
0
160 19¢
2 9 Q
230 0 100
1.200 9 m
2,000 Q a
4,630 78 364
3,844 287 397
183 12 49
997 Q Q
9,775 1,166 1,528
7 Q Q
3,744 1,084 1,191
1 “9 543
1,447 7,451 m 90 44
514 2.268 L] 7 a
1.763 3,725 141 19 39 174
q Q 1 Q 9 2 9
9 9 108 9 9 E] Q a8
us ] 8] 41 Q e 8 )
9 Q 9 [} 9 9 Q Q
4,121 16,730 88 1,196 448 s %43 354
1,851 ran 214 e 58 56 ? 3
1,891 1,014 455 190 265 2 161 70
208 Q 197 9 145 [} [ q
Q 564 H 2 101 31 181 180 0 180
28 475 9 13 197 k] 2 18 n 14
1,030 19,922 8,407 20 2,088 381 1,578 978 458 2.2%30
0 152 1,023 J 152 130 a8 199 2 145
a 79 9 s 9 2 a1 13 Q q
9 78 Q 33 Q 9 Joé 29 Q 7
473 5,635 12,570 7 1,183 1,021 844 547 194 1,212
52 543 ) as w9 7 s 126 4a ”
212 1,24 9 176 nz u prad 135 3 165
3 1,199 Q 543 744 4 578 181 100 191
1,020 1,701 19,808 191 1,038 2.000 1.641 1,387 87 2,063
1.472 22,800 11383 423 1328 1.450 1.543 1,458 1,346 1,766
1938 1.319 9.836 139 ass 108 438 790 187 343
9 14.282 12,484 @l 509 1.2 494 bral 135 2,074
0 1.577 11,927 724 195 433 1,418 769 19,583 220 542
727 4,049 11,857 507 S44 583 134 529 14.037 26 138
] 1L 1972 191 173 Q n 216 5,481 1 44
Q 5,343 1,758 430 r2e 1 689 R 1398 13,428 434 | 2%3
948 2,378 8287 28S 1478 -1} 427 1 043 14233 136 1130
913 2,475 5,423 567 664 337 o 308 13,223 46 37
62 1307 3128 468 Jaa 295 36 s& 904 19 3%0
63 944 2856 373 174 218 9 aa7 nao ) )
12531 143.11Q 217965 Ta87 17229 6186 13,817 13885 100031 [o%-£.1] 24827

* The District Jook aver aporanon of this facility n Novemoer of 1969

312

LIVE
cAK

10

30
45

a8

13

1418

UBTOTAL

204
483

it}
27,487
3,264
4,346
547

1,801
1,008
28.920
2,408
1,233

521
24,259
2,061
2.780
1.359

42,101
49,519
17,555
§5.965
37,500
4
10,204
33812
29,
28570
17037
13269
578817

SEASON

1930-31
2
Ex
b2
s
16
7
13
19
40

4
2
a3
44
45

%
47
48
"
S0

st
52
5
54
b4

54
§7
58
59
40

&1
62
43
44
35
48
47
48
49
70
n

72
o)

Te
]
78
77
TOTALS



SEASON

1930-31
32
N
4
kL)

k)
7
bl
9
40

4
42
4

45

TOTALS

EATON
s

4
501

165
902
32

PECK
ROAD
5.8,

%

ars
8.876
1.89%
181
2,49

13,018
17,914
2.618
7,543
4.044

1.9%4
1.555
6 460
$39%
2478
2023
3,428

SUENA
VISTA
5.8.

10

7
57
730
oe?
234

700

7
19§
9453

854
2192
262
.
99
7
198
5
88
184
864
436

7879

SANTA F
5.6.

1.500
0

¢

0
12,752
18

9

30

AR 21
20
120
8.287

i3.502
73.910
17,501
42,523
8.39%
14,018
4,44
43943
18737
ERLY)
970
3,881

230,81

LOS ANGELES COUNTY FLOOD CONTRCL DISTRICT
WATER CONSERVATION DIVISION
SUMMARY OF WATER SPREAD AT GROUNDS

. OWNED AND OPERATED BY THE DISTRICT
UPDATED THROUGH SEPTEMBER

1977

RECORD OF LOCAL WATER SPREAD

MAIN SAN GABRIEL VALLEY

E IRWINOALE
5.8. (A}

242(A
94 Al

15
1.817
593
1,126
2.

3.
8.792
4,603
7.339
"0
313
879
2796
1824
1310
e
1,207

3narT?

CITRUS
5.G.

1.1
2,194
1.292
1.287
4,010

00 00000 oo i

BEN
LOMOND
5.6.

1,430
1085

7
157

ocs
438

3,799
6,404
5,09
3,447
5.912
3018
1414
$109
393
1,286
267
1,538

33209

ACRE - FEET

WALNUT
5.8

92
387
502

0

i
2147
1.201
2018
1120
532
pRX]
669
47
612
310
410

12370

SAN DIMAS
CANYON
5.6.(8)

(A)  incivdes Meivessiiten Woter Distric! weter purchesed under cenirse!
wrth Sen Gadriel Veiley Lader Assscation

(8)  Sea Dimes Comyon weter 39roed prier 1963-43 in temporary duveiooment
Delow Puddingsrens Diversion

(C) Sen Dwnas

atrer 19863 -49. wakr yeor

313

FORBES
.8,

SAN OIMAS

5.0. ()

m

1.199

s somer waw

243
2,480

(o)

(€)

(F)

SAN GABRIEL
SYSTEM
UPPER ()

45,730
51.180
1.784
45,588
18,268
9.27%
1.990
2327
7379
5mm
9,504
135

231418

San Gadrel River from Sama Fe Oam 1o neing waver

SAN GABRIEL
SYSTEM
LOWER (E)

2,803

4.684

o
coofo ococoo

e
5.412
4,03
4,859
9.518

5.869
7.789
44,474
14,009
7.669

874
19,932
5,408
3.979
“an

14.437
22392
11,878
50,340
28,247

20,389
8.726
2,016
EAC )
10360
9,298
821

357,334

deveioped in river, 1965

San Gabrie! Rwver from Whmher Narrows Oom 1o Florenes Avenve ;

COASTAL PLAIN

RIQ HONOQ. LAGUNA

SYSTEMS (F)

3,660

1,702

9.830
2,170

9.548
4,842
1,760
Q
0

0

400
1.368
4.621
[}

1.924
7,486
30.407
5,484
7.266

2,960
17,120
4,464
5.5
7,975

24.325
28,254
25,166
59056
24,67

24.368
10.964

33061

20627
19,308
15,536
16,412

446,843

5.8.

VALTERIA DOMINGUEZ
3 5.8,

107
(24
[ L]
%0
2414
289 1,406
128 544
244 1,248
7 803
43 m
448 74
525 78
152 w7
m 15
168 1,109
438 Lo?4
208 810
577 1,130
58 326
NA 673
4499 (4,701
Heok levees

TOTAL

10
554
2%
330
1,331

2,000
5.8
8180
1007
2,609

26,983
2,200
6,019
01238
9.309

12,450

18.207
3,761

04
433

13,716
42720
69,680
100828
6,04
39,776
50,672

2,180,504

( Mook levess deveioped n river, [934) and e San Gedriel Coawral
Sorsoting Grounds

Sorewding grounds only w0 Mrough 1967 -88 water yeor | Imereatter figures
ncivde Whrttier Marrows Oam ( Rio Mendo dide ) percoiation

SEASON

1930-31
rd
3
4
RE

TOTALS



LOS ANGELES COUNTY FLOQOD CONTROL DISTRICT
WATER CONSERVATION DIVISION
SUMMARY OF DATA ON SPREADING FACILITIES
NOT OWNED BY THE DISTRICT
UPDATED THROUGH SEPTEMBER 977

SEASON AREA (N ACRES CAPACITIES
3 WAT
e TP ey GRass  weTTED CHANNEL™ INTAXE STORAGE PERC.” ROCATION SOUACE QRIWATER
CFs CFs AF CFPS
GROUNDS N WHICH
DISTRICT DOES CON-
STRUCTION, MAINTE-
NANCE, ANO SOME
OPERATIONS:
SIERRA MAORE SHALLOW AB0QUT n 9 . pii & i ] CITY OF SIERRA MACRE, LITTLE SANTA ANITA CREEX
BASINS 1933 SOUTH SIDE OF GRAND- AND STREET RUNQFF ONLY
VIEW AVENUE, ONE HALF PRIOR TQ 1951-52 STARTING
MILE WEST QF SANTA IN 1951-52 ALSO CONTROLLED
ANITA AVENUE. FLOWS FROM SANTA ANITA DAM.
FiSH CREEX SHALLOW A80UT L3 ¢ - - . ? WESTERLY SIOE OF SAN SAN GABRIEL RUIVER, CON-
BASINS 1917 GABRIEL RIVER 8ELOW TROLLED RELEASES FROM
MOUTH OF FiSH CANYON COGSWELL DAM, SAN GABRIEL
AND NORTH QF THE CITY DAM, AND MORRIS DM, ViA
QF AZUsa. OUARTE DITCH.
THOMPSON CREEX QITCHES ABQUT 53 7 - el . b2 SQUTHERLY FROM, ANO COBAL, ¥ILLIAMS, PALMER,
CHECXS 1928 AQJACENT TQO THOMPSON AND PAOUA CREEKXS, ALSQ
ANO CREEX DAM, EAST SIDE THOMPSON CREEK, YHEN
OEEP QF CREEX. RESERVOIR ABOVE ELEY
BASIN 1425,
SAN ANTONIOQ OITCHES 1921-22 598 00 3,000 00 . 100 B8OTH SIDES OF SAN CONTROLLED RELEASES
CHECKS ANTONIO CREEK. FROM FROM THE SAN ANTCNIQ
AND TWO AND ONE HALF MILES FLOCD CONTRQL QAm.
SHALLOW ABOVE BASE LINE SOUTH-
BASINS WESTERLY TQ BASE LINE.
TOTALS a7 . . . 362
GROUNOS CONTROLLED
8Y QTHERS. THE
OISTRICT COQPER-
ATING:
CITY OF PCMONA OITCHES SEE 0 ] E . . . NCRTH QF CLAREMONT, SAN ANTONIQ CREEK wATER
CHECKS REMARKS) ONE HALF MILE NORTH OF OELIVERED THROUGH LOCP
ANO FOOTHILL 30ULEYARD ANO  MERSERVE CANYON %ATER
SHALLOW 1 3 MILE wEST OF MILLS CQ'S. PIPE LINE. ALSQ
3ASINS AVENUE. SOME LOCAL RUNQFF
L.A.CITY OEPT SHALLOW 1931.32 a3 20 22.000 400 90 SAN FEINANOQ VALLEY. L0S ANGELES CITY'S
OF WATER & POWER 2ASINS SAST SiDE OF TUJUNGA QWENS YALLEY ACQUEDUCT
TUJUNGA waSH AT 0SCOE 30ULE- AND CONTROLLED RELZASES
YARD FROM HANSEN CAM.
HEADWORKS SHALLOW 191839 @ L] 57 000 . 40 K] SAN FEQNANOG VALLEY LOS ANGELES RIVER.
BASINS SOUTH CF LOS ANGELES SaRTIALLY CONTROLLED 8Y
RIVER, ABOVE MARIPOSA VARIQUS DAMS. RELSASE OF
‘ - STREET. CWENS VALLEY WATER FR0M
CHATSWORTH RESERVOIR
GROUNO WATER FRCM wELLS
N THE wEST SNO QF SAN
FERNANOQ VALLEY
TQTALS 28 58

“THE CAPACITIES LISTED ARE 3ASED ON INFILTRATICN RATES wHICH MAY 3E SXPECTED 70
SERSIST FOR AT LEAST SIVE DAYS 3UT ARE NQT VALID FOR SUSTAINED SPREADING QPERATIONS.

**DESIGN CAPACITY OF MAIN CONCRETE CHANNEL

REMARKS

NQ RECORCS OF WATER SPREAC
PRIOR TQ 1951-52. GROUNCS
REBUILT IN 195]. ULTIMATE
CAPACITY ESTIMATED 25 CFS.
THREZ BASINS ADDED IN SUMMER
OF 1959.

DISTRICT OELIVERS WATER, OOES
HYDROGRAPHIC YORK AND SOME
CONSTRUCTION. SCME WATER

ALSO PERCOLATES IN SAN GABRIEL
RUVER IN VICINITY CF SPREADING
GROUNOS ANO IN 3RUSH LAND
¥HERE IRRIGATION WASTE LINES
OISCHARGE. MNQ SEPARATE
RECORDS XEPT PRIOR TO 1926-77.

HELD UNDER EASEMENT 8Y THE
QISTRICT, CPERATED 3Y PCMONA
VALLEY PRQTECTIVE ASSOCIATION.
IN ADOITION TQ THE 53 ACRES,
SOME AREA wITHIN THOMPSON
CREEK RESERVOIR IS USED TQ
SPREAD STCRM FLOWS. YATER
SPREAD IN AREA SINCE ABOUT

1918.

HELD UNCER EASEMENT 8Y THE
DISTRICT, CPERATED AY PCMONA
VALLEY PROTECTIVE ASSQC!-
ATION. *E€ST SIDE OF CHANNEL

500 ACRES. EAST SIOE OF CHANNEL
78 ACRES. N ADOITION THERE ARE
207 ACRES EAST OF CHANNEL N
SAM SERNAROINO COUNTY; WATER
SPREAD IN YICINITY ON AND OFF

AS EARLY AS ABCUT 18%.

WATER SPREAQ N VICINITY ON
AND OFF SINCE ABQUT '897.
GACUND ACQUIRED 3y CITY OF
POMONA, QCTOBER 1926. NOQ
RECCRO OF wATER SPREAD
SRICR TO 1949-50. JEEP BASIN
COMPLETED N 1957.

PRICR TQ 1918 FLCOO. USED

30 ACRES NET. TUJUNGA CHAM-
NELON #ESTERLY SICE OF
GRCUNCS PAVED IN 1950,

CRYSTAL SPRINGS INFILTRATION
AREA. NOT REGULAR SPREACING
GRQUNDS. wATER PUMPED QUT
FI0M COLLECTING GALLERIES
UNOER AREA. N OCTCBER 1958
A 136-FOQT COLLAPSIBLE
UBBER DAM #AS INSTALLED
ACROSS LOS ANGELES RUVER.



SEASON

1918-20

(A)
(8)
()
(o)

(g)

LOS ANGELES COUNTY FLOOD CONTROL DISTRICT
WATER CONSERVATION DIVISION
SUMMARY OF WATER SPREAD IN GROUNDS
NOT OWNED BY THE DISTRICT
THROUGH SEPTEMBER 1977

RECORD OF WATER SPREAD
ACRE-FEET

GROUNDS IN wHICH DISTRICT DOES CONSTRUCTION,
MAINTENANCE, AND SOME OPERATIONS

GROUNDS CONTROLLFD 8Y OTHERS,
THE DISTRICT COOPERATING

S CITY

CALIFORNIA SAN GABRIEL LOS ANGELE
CITY CF SIERRA MAORE AMERICAN SPREADING CORPORATION OEPT. OF WATER aND POWER
SANTA ANITA  LOCAL Fism CANYON MAIN THOMPSON SAN CITY OF TOTAL SEASON
WATER WATER CANYON BASIN BASIN CREEX ANTONIQ POMONA TUJUNGA HEADWORKS
(G) (F) (8) (8)
7,974 7,974 1919-20
10,082 10,082 21
6,122 <) 6,132 2
12,408 () 12,408 pa]
5,069 «© 5,069 14
2,878 ) 2,378 k)
8.443 (=] 8.443 26
18,560 2,707 8,090 () 29,387 7
17,537 3,270 ) (<) ) 20,807 28
15,615 3,501 ) () ) 19,176 29
16,607 5,898 (9] (<] (<] 22.508 30
5,827 c) 201 (<) 14,388 n
12,106 () 7,801 <) 20,32 45,573 kY]
4,620 © . m (© 26,877 “.9%0 13
<) h 4,506 ) 430 () 20.798 38,332 E2]
Q) NS 17,492 ) 6.8 Q) 4,778 83,616 15
© 17,997 6,975 € 1.652 ©) 19.310 45,934 %
i N4 20,297 < 12,582 € 573 159 ”
c; 11,627 13,134 ) 15,000 <) 5.732 45,493 38
(9] 17,818 6.194 i€) 1,433 (<) 12,258 ) 37.700 39
) 19.304 9,544 9 2.670 (=] 302¢ ) 33,542 4
(<} 45,618 13,298 563 28,093 (<] 1,448 ) 91,018 Q
21392 8.241 2 43 Q) 11.2%0 ) 41,006 9
24,502 7,702 508 26,000 ) 12,134 ) 70,843 4
31,130 9.820 7 10,270 (€} 3192 0y 54,449 “
14,681 14,487 18 4.957 i€ ] 17.518 71,641 45
23,35 12.745 b 1 (<} Q 21,041 60,513 e
2.8 4,938 ] 5.801 ) 1,686 18,738 58.877 47
479 2,218 9 [} <) Q 19,016 26,034 a8
2,974 1,34 9 Q <) 9 (2L 10.668 49
9,125 2,5%0 0 pL] 450+ 762 7,491 20473 50
1,378 822 0 3 ] 2288 4917 9,275 51
1,547 7,847 8,361 163 10,467 952 7,265 1,524 58,514 2
257 15,745 5,708 L] Lon 57 0 7.424 30,524 53
470 18.021 4,960 Q 1150 96 0 6,643 34.278 54
e 20,328 4.09 ] Q a2 [} 10,867 %467 55
49 80 19,138 8.406 0 77 460 ] 6353 3,110 56
295 % 16,228 5,199 Q Q 1,341 0 4,78 28,330 57
3.897 m 4a7.419 7616 184 12,981 1.326 0 8,278 81,594 58
43 14 14,558 5,176 (A) k] 0 2,820 Q 9,045 42,9% 59
43 ? a1 (B) 0 Q 943 0 8,040 15,159 80
a 2 2,524 ] Q 12 e 6,121 8,710 61
nm 19 14,008 7 2,528 24 4.894 10,642 55,862 82
974 hal 25,18 9 Q n 9 10.279 36,592 83
427 24 12,788 0 0 70 0 1,312 24,648 84
908 99 17 463 9 . al 9 12,881 n.419 45
4.078 3% 2.9 0 13,056 508 4527 11,783 57.326 5
4,23 767 418 45 10,727 35 .20 2.870 52,247 87
1,723 197 26,985 bl 549 407 ] 11,860 41622 48
187 2,024 17,733 350 29.960 40 16.728 4.698 76,204 49
s 87 7.638 1,697 i) ¢ 168 4 2,380 n,en 23,928 70
1.299 e 10,968 9 2 b 199 5.804 19, 868 n
857 17 £.303 0 450) 127 0 7.389 13,738 n
1017 s 7619 9 8725 (J) as 2,27 5.8 26044 e
2,788 ne T0 [} 33000 = Q 6.208 18 902 74
2,179 "s 7408 21 9 263 9.224 40 23,204 ke
1,180 8 5,990 o 153 338 3,500 3,837 16.984 76
99 4 3,297 10 273 197 6 3,137 9.8%C ”
35,682 5,540 59,388 949,540 252,772 2,429 238,692 7,460 2402% 294,726 2096 404 TOTALS
Beginning n 1958-59, Mg eacivdes canyon water wread at Ben Lomond. (F) warer Soread, records nof awariadie
Operated Dy Pomona Volley Protective Assoction (G) Previousty Yo 969-70 Fish Conyon Soreading Grounds records were

Wwawer spread,
Daily measurements maee Totel volume not computed

East Side Woter Committes dwcontmued keeoing recaras as of 959-60 season

Ao recerds heot

The Sem Gabrroi Spreoding Corperation was dissoived in the Spring of
1965 The Canyon Bamn Soreoding Grounds were then oparated by the

Committes of Nime untii Novemoer (969, a1 which time the Flaod Control

Oistrict 100k over

coerclions

315

incerporation nto Sam Gadriel Canyon Sorecding Grownds

{J)  Record swosited by Pomone Volley Proxctive Assecsation

(M) The Oistrict took ower operation of this facility in Novemoer (969



LOS ANGELES COUNTY FLOOD CONTROL DISTRICT
WATER CONSERVATION DIVISION
DISTRIBUTION OF PURCHASED WATER
THROUGH SEPTEMBER 1977

IMPORTED WATER (ACRE-FEET)

WATER FOR UPPER SAM GABRIEL VALLEY WATER FOR COASTAL PLAIN
3TASON SANTA FE SAM SASMEL SAN JABREL SUSTOTAL MAIN SAN GABRIEL RIO HONDOQ SUBTOTAL TOTAL SEASON
SPREADING RIVER CAMYOM SYSTEM SAN GASRIEL SYSTEM sysTem (0) IMPORTED
SROUNOS (1) (a) uesLR BASIN (B) Lower
1983-54 18,810 7,780 7,230 30,800 30,800 05354
38 s,7%0 4770 9,730 23,2%0 23,230 LE]
. 36 18,820 16,920 14,990 Q730 50,730 £l
7 18,220 18,120 20,400 33,740 43,740 7
L ] 13957 28,844 64,911 108,112 108,112 s
s® 6,013 24,338 24 0690 34,420 54,420 se
©0 10,969 32,227 374%0 80,63 10,834 (1)
Ll 28,740 5,090 70,168 1468 396 148,996 (1}
2 20,184 771083 102,781 208,128 208,128 @
. 3 12,418 38,798 23,611 10,827 80827 <
L1 18,830 40,150 897 104,897 106,397 (7}
L] 12,400 12,400 29,700 09,988 4,510 186,208 178,808 e
. 12,800 12,800 21,140 38,629 (¢c) 62,738 122,500 135,100 e
.7 29,87 22e71 17,108 20,813 46,322 84,240 114,101 «
“ 22,170 22,1710 18,487 12,402 48,301 98,390 117,580 33
. (1] 18,567 18,567 4a3 4,898 12,442 17,780 38,347 o
70 0 0 7,901 35,184 25,300 $8,288 83,063 70 |
i ° o 3,133 a2 41,002 72,144 72,148 n ‘
72 2,312 [0 ° 2,318 4,348 14,491 15413 34,450 37,388 ” |
73 3,477 L8 ] 7,088 11,298 2823 7712 91,520 98,708 3
74 12,378 5,370 o 17,748 12,682 3771 45,848 92,071 108,817 )
. i 17,366 9,439 o 27,328 3,983 32,974 34234 70,781 98,083 73
e 18,438 13481 € 9 29899 12,971 19,611 18,202 30,734 10,548 b |
lad (T.X Y] 11,838 -} 19,908 8339 3,452 18,767 ALETY 50,470 124
1
(A)  Son Gabnei River trom Morms Oam % Samia Fe Soreading Grounds.
. (8)  Includes unidentifiodia minor lossds

(C] 6,300 Acre-Feer mare-up water jurchosed dy the Uoger San Gadnaei Valley
Mumcigal Woter Oistrict and socead N the iower San Gadeiat System

(D) Mo Honda Spreading Groumds and Whither Narrows Reservor

(E) Approximately |5 348 Acre-Feet S1ate roject Water helé ia temgorary
Cyclic Storage in 'ha Upeer San Gabnal Sysfom

) Wemor Coneerved 16 Inciede ares From Foomsi Sivd, Finger Leveds And

' Resarvoe.
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1943~ 34

87

59

[ 14

TOTALS

LOS ANGELES COUNTY FLOOD.CONTROL DISTRICT
WATER CONSERVATION DIVISION
DISTRIBUTION OF PURCHASED WATER
THROUGH SEPTEMBER 1977

RECLAIMED WATER DISTRIBUTED FINANCED BY
(ACRE -FEET) WATER (a)
WHITTIER NARROWS PLANT SAN JOSE PLANT
SAN GABRIEL RIO HONODQ SUBTOTAL SAN GABRIEL TOTAL TOTAL ZONE | cawawmro usGvMwo
SYSTEM SYSTEM (D) SYSTEM RECLAIMED (c)
LOowER LOWER
30,800 30,0852
23,280 24,784
0,730 34,539
53,740 $0,030
108,012 108,112
54,420 34420
80,636 80,926
148,99¢ 80,807 86,374
0 1,178 1,179 nLire 209,308 39,492 169,814
[} 12,408 12,408 12,408 93,032 4,780 88232
4,145 9,119 13,260 13,260 118,187 ] 118,187
4,068 9,682 14,528 14,528 193,133 73,456 99,196 12,400
3,130 11,926 19,058 15,058 130,156 67,313 68,903 19,100(d)
2,108 14,019 1224 6,224 130,338 74,060 26,404 298
1,978 16,300 18,278 8,273 135,838 68,331 47,074 22,170
7T 6,108 13,877 13,877 50,224 12,529 19,128 18567
3,683 13,474 17,187 17,187 86,022 23,792 80,230 [}
8,347 1n,ae 19,49% 19,493 91,841 45,728 44915 Q
4,959 12,584 17,543 17,543 54,909 ] 31,998 2,918
|, 440 12,238 13,678 3,327 22,008 120,913 -} 113,828 T.088
2,360 10,877 13,437 7956 21,393 131,210 <] 113,434 17421
[ 2ad 13,799 14,676 T.207 21,883 118,968 Qo 92,844 24811
1,238 1,169 12,404 9,082 21,488 a, 787 ] T2.249 7.692
3,002 7,188 10,187 12,708 22,062 72,867 o 53,312 10,448
50,118 173,219 223,338 43257 268,609 2389849 903,869 1,308,934 172,284

(@) Differences between worer distriduted and water finonced Dy due 1o the following
L watwr wmeerorily hesd in sh0r0ge 9t Puddingstone Reservoir Jrom one woler yedr 10 e nest.
2. Losess m Puddingstene Reservorr
3. Distnet records are Deved on 12 MIdMERT reEdings , IMOuMTs Thewn under Financiag
Column are dosed on mewr reotings faRen Juring normal wormng hours
4 ncludes umdentifiodie minor lowses
(b) Rie Horso Soreading Grounds ond Whither Norrows Reserve:r
(€) Al reciaimed worer surchased By Comirel and Wesi Besin Warer Rageenishmemt Distriet .
() 6,500 Acre- Fee! mone-w watr purchased Dy ™e Uoper San Godriel Vailey MuniCipal Woker
District and seread in he ower Sen Gabrie! System
(0)  Agrommmately 15,348 Acre-Fseet Stam Project Watsr Noié m meorary Cycilc Stersge
in the Upger Sen Gabriel System .
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2,713

7,816
3,107
19,636

SEASON

57

e
e

.2
€3

54

(1]
.7
(1]
(1)

n

T2

74

g4
TOTALS



LOS ANGELES COUNTY FLOOD CONTROL DISTRICT
WATER CONSERVATION DIVISION
SUMMARY OF WATER INJECTED AT BARRIER PROJECTS
UPDATED THROUGH SEPTEMBER 1977

. VEST COAST BASIN SARRIER PROJECT ALAMITOS BARRIER PROJECT OOMINGUEZ GAP SARRIER PROJECT
VATER STATE TOTAL TOTAL TOTAL TOTAL ALL
TEAR APPROPRUTION  C & vewRD veva ZONE 1T wcasp C 1 wswRo ocvo vy C & wewp ZONE T oGar PROJECTS
1952.53 1,141 1,141 1,141
54 761 1,673 [t 3,290 1,290
53 1,744 2.744 2,744
% 2,340 2,340 2,840
. s? 3.5 1,592 1,592
58 4,331 4,30 4,30
59 3,698 3,698 1,698
80 3,804 1,804 3,804
3 2.944 1,532 4,476 4,474
62 4512 512 . 4512
(%] 4,194 4,194 4,194
. m 10,450 10,450 10,459
5 13,018 J3.018 2.7%8 198 2,95 s
" “,8 44,388 3,348 147 1718 4,103
7 12,458 10,402 43,060 3,298 a5 3.380 “.940
& 8127 33.4% 19.583 4214 ns 4,949 44,532
[t l9m 12,435 14,416 4,210 945 5,255 414N
70 8,827 22,834 29,441 1,787 T 4481 13,942
. n 18,519 13,343 29,887 1309 23 4132 352 1,346 2.198 36,197
n R 240 408 933 4994 3.581 9,551 4,03
£ 4 29, 8 28 |48 4299 L 5,180 92463 3 ¢48 41 736
78 77,541 27,544 5,138 1,149 7,287 7829 7,829 42,6357
78 26,434 28,434 4443 e EREE) S.81 Si81 36,794
.76 . 38219 35,219 4088 166 4634 4,933 4938 44,811
. 144 34,281 34,281 4,891 F1.0) 5,778 9,278 9278 43,314
TOTALS 1,902 343509 873 135,869 482,953 13,03 3386 §2,417 48,077 1,346 47,423 392,733

°FUNCS PROVIOED FOR WEST COAST 3ASIN EXPERIMENT PRCJECT 3Y STATE WATER RESOURCES BOARO
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WELL HYDROGRAPHS INCLUDED IN THIS REPORT
T
WELL NOX GROUND-WATER BASIN | APPROXIMATE LOCATION J PAGE NO.
38724 B CLARK AVENUE AND GRIFFITH PARK DRIVE, BURBANK i 319
MAIN SAN FERNANDO
4709 BASIN SHERMAN WAY AND DEERING AVENUE, CANOGA PARK ’ 321
40S7H RAYMOND BASIN LS ROBLES AND GLENARM STREETS, PASADENA ’ 322
]
2958 WAIN SAN GABRIEL TYLER AVENUE AND CENTRAL AVENUE, SOUTH EL MONTE ” 324
1 T
3030F MAIN SAN GABRIEL } 600 FEET NORTHWEST OF THE INTERSECTION OF LOS ANGELES STREET AND MAINE AVENUE, BALOWIN PARK J 325
UPPER SAN GASRIEL | 327
42848 CANYON 3600 FEET NORTHWEST OF THE INTERSECTION OF SIERRA MADRE AVENUE AND SAN GABREL CYN. RO., AZUSA
I
UPPER CLAREMONT ’ 329
45088 HEIGHTS 800 FEET SOUTHEAST OF THE NTERSECTION OF BASE LINE RD. AND PAOUA AVENUE, CLAREMONT
|
pri N POMONA BASIN 2,200 FEET NORTM OF THE INTERSECTION OF SAN BERNARDING FREEWAY AND TOWNE AVENUE. POMONA 330
1601 T CENTRAL BASIN 1.000 FEET SOUTH OF THE INTERSECTION OF WASHINGTON BOULEYARD ANC ROSEMEAD BOULEVARD, MONTESELLO 332
9060 CENTRAL BASIN 1.300 FEET NORTHWEST OF THE INTERSECTION OF LONG BEACH BOULEYARD AND SAN ANTONIO ORIVE, LONG 2EACH 333
“woK CENTRAL BASIN 2.600 FEET NORTMEAST OF THE INTERSECTION OF LAKEWOOD 8OULEYARD AND PACIFIC COAST MIGHWAY, LONG BEACH 33§
760¢C WEST BASIN 99 FEET SOUTHWEST OF THE INTERSECTION OF COMPTON BLYD. AND DOTY AVENUE, LAWNDALE 336
T
70484 W::,_FLE‘Y” 4 SQUTHEAST OF THE INTERSECTION OF NEWMALL AVENUE AND MAGIC MT. PRWY., SAUGUS 338
9962 0 LANCASTER 1,500 FEET NCRTHWEST OF THE INTERSECTION OF SIERRA MIGHWAY AND AVENUE K, LANCASTER o 339
* WELL LISTED IS THAT WELL CURRENTLY BEING MEASURED AT THE LOCATION DESCRIBED.
.
™ - -
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SEAWATER THREAT

Freshwater production wells along the coast in
Los Angeles County have been destroyed by seawater
intrusion as a vresult of heavy pumping inland,
which has Tlowered ground-water Tlevels far below
sea level.

THE PROBLEM

The movement of seawater into pumping fields was
causing production wells to be abandoned. Inasmuch
as the area of Los Angeles County subject to sea-
water intrusion depends upon underground supplies
for a significant portion of its water, any
reduction of the supplies is critical. Imported
water is presently the only feasible replacement
for ground-water supplies, but is unavailable to
meet the entire peak and heavy summer demands.

THE SOLUTION

A barrier is created by injecting fresh water under
pressure into the wunderground water-producing
zones. Through continuous injection, the fresh
water blocks further seawater intrusion and also
moves inland, raising ground-water Tevels and
supplying production wells. Three such barrier
projects in Los Angeles County, the West Coast
Basin, the Alamitos and the Dominguez Gap Barrier
Projects, are presently 1in operation. Imported
water is presently the only available supply for
barrier operations.

EFFECTIVENESS OF THE SOLUTION

As  illustrated, the different waters do not
materially intermingle in their movement through
the underground reservoir but essentially retain
separate identities. Cut off by the artificially
created freshwater barrier, the remaining heavier
seawater moves inland beneath most water wells.

SUMMING UP

Intruding seawater has been effectively halted in
the major portion of three areas in Los Angeles
County.
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