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I":' --:- CUESTIONS ASKED BY MR. SAGRAMffiA <dJd!2'J
r~aOF MARIOOPA COUNrY. ARIZCNA

M1en did your organi~tl7Ll?l slli#&4f'too,t:b/t LA.
an::i constructed flood control measures t r ) 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
Jure 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.

Altlx>ugh the structures built wi th these funds were undoubtedly the
rrost 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 canpleted 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 EOJineers in developiOJ the Federal Flood
Control Program in Los AOJeles County. This plan is still periOdically
updated to slnw the ultimate flood control and water conservation needs
within the District.

The Federal Flood Control Act of 1936 (PL 738, 74th COOJress) provided
$70,000,000 for the Federal Flood Control Pro;;Jram in Los AOJeles 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 En:J ineers.·

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

• 1952
1958
1964
1970

$179,000,000
$225,000,000
$275,000,000
$252,000,000

•

•

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

1900.082
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I. When did your organization evolve fran sponsor of federally funded
am constructed flood control measures tf""J 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.

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. :,,'

Alt.}x)ugh the structures built wi th these funds were undoubted1y the
rrost 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 canpleted arid -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 E~ineers in developi~ the Federal Flood
Control Program in Los ~eles County. This plan is still periOdically
updated to stow 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 fran $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 EnJineers.

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

• 1952
1958
1964
1970

$179,000,000
$225,000,000
$275,000,000
$252,000,000

•

•

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

Distr.ict water conservation facilities ~re also constructed CNer a
lOrlJ reriod. Construction of sI;readirlJ grounds began in the 1930s.
seawater barrier I;roject 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.

D. Transfer Drains

1 IDeal subdivision ordinances require elimination of the flood hazards
( ~,-, before land develorers may sell subdivided I;rorerties. Elimination

• 1r+-~ 1- bt of the flood hazard often requires construction of drainage facilities
!\Jo. t'f'I\vs ~~r by the develorer. It is usually to the develor,er' s advantage to build
~,,+t-M. fho-~ the facilities to District standards and transfer them to the District

}. "Lo/' ~,,,,. for maintenance. The District also accepts drains constructed by other
~t,,; ~ plblic agencies.

•

•

E. Orerations 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 widesp:-ead oreration
and maintenance resJ;Dnsibility. Thus, the District has implemented
a canp.1ter-based management: infonnation system. The system };roduces
a series of managerrent rep::>rts that assist that division in \«>rk
schedulirg, cost trackirlJ, budget analysis, productivity measurement,
and equiprent and rersonnel usage. The features of this system I;rCNide,
on a daily basis, the cost of individual jobs as they are I;rcgressirlJ,
the ability to better schedule essential rersonnel and equipnent on
the jobs for which they are required, and infonnation on the use of
District and rented equipnent to maximize efficiency. Oreration am
Maintenance Division has also defined its routine workload and structured
it to optimize the use of manp::>wer and equipnent.

•

•

•

•

F. Flood Plain Management

In 1980, the District initiated a I;rCXJram to design and formally
adopt floodways for the major unim[roved channels in the unincorp::>rated
areas within its boundaries. The I;rcgram };rovides the means for flood
free developrent and, thus, inexrensive flood I;rotection in areas where
structural flood protection facilities are rot yet feasible. The
p:cgram also is necessary to meet Na tional Flood Insurance Prcgram
requirements. There are 67· floodways beiIl;1 develored in the initial mase
of the p:cgram and ultinately there will be at least 35 or 40 more.
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The District reviews P:-0IDsed subdivisions, buildin] rermits, and zonin]
P:-OIDsals am advises Regional Plannirg am the Lep3.rtment of County
Engineer-Facilities whether they are p:-orerly en]ineered to mitigate flood
and debris hazards. The District also reviews the plans for any drainageI. structures that will be transferred to the District for oreration and
maintenance am inst::eCts those facilities durirg construction and just
p:-ior to transfer to rrake sure they meet District standards and criteria.

In 1981, the District assigned registered ergineers to several Regional
County ~ineer offices to act as consultant to County EnJineer-Facilities

• regardillJ flood hazard mitigation in the rest::eCtive regions. These
ergineers review individual buildi~ and gradi~ permits and make
recamrendations to County EllJineer-Facilities for elimination of fl()()j
hazards to P:-OIDsed construction.

A District rep:-esentative is assigned to the COunty's "ene-Stop" rand
• Developrent COunselirg center to advise develorers of p:-obable flcxxl

control requirements durin] the early stages of their plannin].

H. Legislation

The District' s authority is derived p:-irnarily fran the IDs Argeles
• COunty Flood COntrol Act which was enacted by the State in 1915

and rev ised on several occasions.

Assigrments such as flood plain rrana]errent and advice to Regional
Plannin:] and COunty Engineer-Facilities, as well as fees for the various
services p.-ovided, are by local ordinance.

•
II. M1at is the relationship between your District and municiIBlly owned

storm systems? Are you involved in stonn sewer systems? If so, what
is the usual level of p:-otection p:-OIJided? VJ1at is the least level of
p:-otection? OJ you justify p:-ojects on an econanic basis (B/C ratio)?

• ~ Vllat interest rate do you use?

Response

•

•

•

Since 1952, the voters of the District app:-oved four rrajor District-wide
storm drain bond issues totaling $931 million. Projects were p:-ioritized
arnollJ the cities and the COunty on two bases: regional systems and local
systens. Regional systems are those required to p:-ovide outfall caIBcity
for local systems involvillJ several canmunities. IDcal systems are the
typical neighborhocxj drainage systems. The regional systems were financed
on a District-wide basis through a coordinated plannin] system involvin]
the p:1rticip:ition of the cities am COunty. IDeal sytems were planned
by each city on the basis of a fundillJ allocation p:-0IDrtioned to
IDpulation and assessed valuation. Local p:-oject p:-iorities within
each city were determined by the cities.

J
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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 stonn drains.

The following criteria are applicable to the level of protection provided:

a. In those situations where a prop.Jsed drain will be connected to an
outlet of restricted capacity and where it is improbable that the
upper tenninus 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
will serve as outlets for sunp areas, a storm frequency based on
SO-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
carryil¥J the difference between the la-year and 50-year Q's.

we use a fonn 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 infoonal) with municipal flood plain administrators? If formal agree
ments are available, coold we have a copy?

Response:

OUr program of flood plain management, focusing on nonstructural flood
protection, is accanplished under amendments to either the County zoning
Ordinances or the County Building Ccxie. Under either of the ordinances,
we map the area in a watershed that woold be flooded in the event of our
design storm. Then, we re$8rve 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 Ccxie, develq:ment 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.
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we are urging the cities within the County to adopt Flood Plain Management
Programs canparable to our own and are planning to offer incentives in the
fonn of priorities for flood control projects in their cities and assistance
to them in implementing the prCXJrams. 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? What
relationships do you have (formal and informal) with municipal planning and
develq:ment departments to ensure canpatible developnent 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 permit, variance, nonconfonning 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 pe:rmit 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 canpletion 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
• 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 grouoowater recharge am. is empowered to do so under the provisions
of its act which provides for the control and conservation of the
flood, stonn, am. 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
29 spreading grounds and utilizes reaches of soft-bottan channels for the
spreading of storm runoff, releases fran upstream dams, and imIX'rted,
reclaimed, am other waste waters. Sane of the spreading grounds have a
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number of shallow basins with allowed water depths of 4 to 6 feet; sane
are deep pits. They are located adjacent to major channels fran which
diversions of water can be made. Also, they are located where the soil is
p:>rous and there is canmmication 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 I s spreading areas. Under
its annual sampling of the groundwater basins, the District is assured
of satisfactory water quality fran the recharge area. Where reclaimed
water is spread, the sampling is more intensive being quarterly. Also,
for recla~ 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
aJencies to meet standards for the release of the effluent. Similarly,
discharges of wastewaters tributary to spreading areas are required to meet
standards set under pe:rmits issued by the Regional Water Quality Control
Board.

VI. Do you have published design and construction standards for certain flood
control rreasures? (Riprap, channel sections, levee, etc.) What criteria
or design standards do you use for side drain inlets and floodwalls
parallel to main drain channels? What frequency of stoms 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 stonns 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.)



•

•

•

- 7 -

VII. What criteria do yoo use to differentiate .between flcx:xj control
problans and local drainage? Watershed or basin size? volume
or runoff rates?

Response:

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 darns for
insurance purposes.

IX. What are your design criteria and level of protection for levee/channel
systans?

Response:

The level of protection that we· provide in our channel and levee systems
is our design stonn which is based on 50-year rainfall. Structural criteria
are covered in our design manuals.

x. What criteria do you use to justify flcx:xj control or drainage projects other
• than benefit/cost? Do you authorize projects with a S/C ratio less than

one?

Response:

•

•

•

•

In addition to benefit-cost analysis, we use our "Beneval" analysis,
carmunity input, and obvious need to protect life and property. Sane
projects therefore have been authorized that have a benefit-cost ratio
of less than one.
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XI. What are your rroject financirq mechanisns other than rrop:rty taxes?
How does your "Benefit Assessment" work? Have your ever built detention/
drainage facilities and charged the develop:r a rroportionate share later?

~sponse:

Nonborrl issue District rrojects are financed by prop:rty taxes and benefit
assessment.

•

•

"The benefit assessment is calculated for all rrop:rty within the District
based on runoff fran each individual rrop:rty or, in other words, use of
the drainage system. The unit assessment is charged for an average-size
sirqle-family residential rrop:rty. Other rrop:rties are assessed by
canrarative runoff calculated by a formula equatin:;:J area and land use
to that of the average-size sinJle-family residential p:-op:rty. Goverrment
land is exemp: fran the assessment. Also, in areas where there are few
or no flood control facilities, the assessment is reduced or zero.

{

~ are investigatirq the feasibility of developirq a major system of
detention/retention facilities and extensive channels with the costs
to be charged rroportionately to develop:rs, but we have not yet
adopted that system of financirq for any of our p:-ojects.

• XII. If you manage flood plains, what are your design criteria for develop:r-
buHt channels and levees? D::> you allow the develop:r to reduce the
floodv.e.y width if he rrovides adequate hydraulic conveyance?

•

•

•

•

•

Reponse:

~ require develop:rs to meet District standards in their construction
of channels am levees, includirq level of rrotection.

~ ra:luce the floodway width if a develop:r p:-ovides an adeqrn te lesser
width conveyance buHt to District standards with an inlet which is
adeqrnte to collect the flaw.

XIII. Have you rrep:ira:l rraster plans for structural developnent of streams by
private interests? If so, how "is it workirq?

No, we have not rrep:ired rraster plans for structural developnent of streams
by p:-ivate interests. OUr floodways are, in effect, IMster plans for
nonstructural solutions.
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XIV. There was recently an article in APflA magazine ooncerniN] a new maintenance
m:inaJement system you have implemented. Is a copy of your study and main
tenance criteria available to us? M10 v.Duld be the p::>int of oontact for
further questions? W1en was the system implemented? Have you done an imI;Bct
analysis to identify oost savings?

Resp::>nse:

The Maintenance ManaJement System is contained in several volumes. The
study used a systan analysis aprroach am inclt.rled four phases. These
were: first, an Analysis Rep::>rt which is a description of the current
system am identification of areas that need further review; secom, a
state of the art rep::>rt which surrmarized row maintenance was done in other
agencies which in same fashion resembled the District; third, a Requirements
Rep::>rt which defined criteria that had to be met for a new system; and
fourth, a series of design rep::>rts which defined the new system. Copies
of any of these rep::>rts can be made available. The maintenance criteria
that were established as a p:rrt of this emeavor are also available. Mr. Janes
~yes is currently Division Ergineer for ~ration and Maintenance Division
am 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 oontinuous since then. The EDP
system was implemented on July 1, 1983. V€ have done various calculations
to give us sore insight as to Potential cost savings. However, with three
major storms since implanentation am other external factors imp3.cting the
District, it is rot p::>ssible to exactly pinp::>int cost savings.

'IN. Are there irrigation facilities in your area that you use to oorney or
• disp::>se of storm water? How do you ensure quality?

Resp::>nse:

~, we do rot corney or disp::>se of storm water directly into any irrigation
system.

•

•

•

•

XVI. What are your p::>licy and criteria for developnent in reservoir areas at
normally dry flcx:d oontrol dams?

The major, normally dry reservoirs in this area in which there has been
extensive agricultural am recreational developnent are owned am o~rated

by the Corps of Ergineers. V€ have allowed recreational useof sane of our
facilities if such use is rot in oonflict with our flcx:d control o~rations

am the recreational activity is tmder the auspices of a resp::>nsible p..1blic
agency that assl.lITes liability. Minor agricultural uses such as bee hives
have been allowed through the Distict I s ~rmit [X"ocess where such use does
rot himer District o~rations.
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XVII. What are your r;:olicy arrl criteria for reimbursement for loss of business
or {rofit as a result of and durirl:] the construction of flcx:xi control
measures?

Res r;:onse :

If the flcx:xi control {roject is in a j:Ublic street, our contract will sp:!cify
that access be maintained, and we do not canpmsate businesses alorl:] the
street. If the rroject is on {rivate {X"operty, canpensation for the loss
of business becares p3.rt of the right of way ne;Jotiations ard settlement.

XVIII. What are your p:>licy and criteria for acceptirl:] operation and maintenance
resp:>nsibility for flcx:xi control measures constructed by others? Are
construction and design criteria pililish:rl? W1at level of {rotection?
For channels to be constructed by others, do you require a sediment trans
pJrt analysis to {rove channel stability? In a channel/levee system, what
are your design criteria arrl how do you consider trotection against cata
strophic failure?

Pesp:>nse:

We accept for operation and maintenance drains constructed by developers,
cities, arrl the County !bad D9prrtIrent if such drains are constructed to
District standards, have an adequate outlet, have had required District
inspections ard aprrovals, and the jurisdictional city or County agency
warrants that adequate rights of way are also beirl:] transferred.

1M= have p..lblished hydraulic am structural design manuals, and ~ have
nearly ready to p..lblish a Transfer crain Review Manual.

1M= do rot refuse to accept transfer of a drain on the basis of level of
protection.

~ make sure that any drains that will be subjected to debris-laden flON have
the size, slope, and configuration to transr;:ort the debris without dePJsition.
1M= also require additional invert {rotection.

1M=, of course, rely heavily on {roper design am inspection as a means of
avoidirl:] catastroI;Xlic failure. fb~ver, ~ maintain surveillance of our
facilities durirl:] storms for early detection of any problem that smuld
occur and maintain work crews to make emergency rep3.irs smuld any becane
necessary. ~ have made stooies 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
smuld occur. These map3 are rot made available to the pililic sipce the
probability of such an occurrence is extremely goall, and the map3, there
fore, might unnecessarily affect {roperty values.
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XIX. As local s IUnsors for a local Corps of Erq ineers I flood control channel be ing
constructed through an urban develop:Kl area in metrop::>litan Phoenix, we ha'\'e
acquired nearly 170 residential units that we now manage as rental fror:erties
until the land is required for construction. Rave you had or do you have
a similar circtnnStance? If so, how did you manage the lX'or:erties, e.g.,
utilizill;1 staff or by contract? How was the demolition accanplished, e.g.,
did you continue the rental p:ogram to the last minute and dozer demolish
the rouses or did you attempt to sell them for removal/salvage?

lesp:mse:

Oller the years, our p:ojects have required the removal of numerous houses,
but few sirgle p:ojects have required the extensive removal you are
ext'Eriencirg. In the large !;rojects we have eq;:erienced, the houses were
demolished soon after purchase.

wa haveoold rouses to rouse movers, sold contents of houses that no mover
was interested in purchasirg, am rented houses until it was necessary to
sell or demolish them. W3. have, in all cases, handled the sale or rental
ourselves am have rot contracted for that service.

xx. [b you have a flcx:xj emergency warnirg system? What are the can[X)nents of
the system am row does it work? WOO is res[X)nsible for implementation of
warnirg rotification frocedures,you or Emergency services (Civil J::)efense)
organizations? Whatexr:erience have you had?

Res[X)nse:

AIERt' (Autanatic IDcal Evaluation in leal Time), alias, the Flood ~rnirg

System, was develoIEd by the National W3ather service (NWS) to assist
local cgencies in alertirg [X)tential flood victims.

In the early 1970s, the NWSbegan development of a model usirg automatic
rainfall gages strategically located in the field which could radio current
(real time) rainfall amounts into a central cQUp.1ter. The caTIp.1ter could
then correct the watershed model based on real conditions and make accurate
pt"edictions on r:eak flows or sp3Cific 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, crarlJe, and san Diego
OJunties, all of which can be monitored by our caTIp.1ter.

Our Flood Warnirg System will first model the IDs An;;Jeles River watershed.
To date, 16 rainfall and 5 runoff gages have been installed throt.ghout the
IDs An;;Jeless basin, radioirg data to a central CaTIp.1ter at Alcazar. The
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model, currently beirg fine tuned by the NWS, will be installed p:-ior to
the 1984-85 Storm season. It will thus give a p::-ediction of the t.:.mirg and
reak. flows at five locations: los Argeles River Basin below sep.l1veda L\:lm,
Big TujtmJa wash below Hansen D3m, Rio Homo at Stewart and Gray, los An]eles
River at Firestone, am los Argeles River at wardlow. These will be adjusted
by the canPJter every 10 minutes based on current data fran the field gages.

Unlike other flood control systems usirg ALERT, the los Argeles River is
controlled by 8 flood control dams. Pefore the model can give accurate
p:edictions, the effects of the dams will have to be incoqnrated into the
model. In addition, the san Gabriel River system with its 11 dams greatly
affects the lower los Argeles River. Plans to incorporate both the
san Gabriel watershed and all the dams are under way, and a canplete model
for both systems is exr:ected. in the 1987-88 Stonn Season. It is hoped that
by p::-ovidirg an early estimate of r;eak flows and their timirg, the or;era
tions of the facilities can be run more efficiently.

~. spacial warniOJ ootificationp::-ocedures have been develor;ed to date.
As discussed, a WJrkable model .for both the los Argeles am san Gabriel
watersheds is not exr;ected until the 1987-88 Storm season. Until we have
develop:dsaneexI;Erience am confidence with the systems, fonnal warnirgs
will p::-obably not be issued.

KI:M:lp
8/9/84
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CUESTIONS M3KED BY MR•. SAGRAM03A

OF MARICOPA COUNTY, ARIZOOA
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I. When did your organization evolve fran sponsor of federally funded
am constructed flood control measures tr,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.

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 aroount of deferred
tax bonds. These financial sources provideidfor the 14 major dams built
by the District, several debris basins, and a portion of the channel
improvements fi

Although the structures built with these funds were undoubtedly the
roost 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 canpleted arid' 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 Ell:]ineers in developill:] the Federal Flood
Control Pnx.1ram in Los Argeles County. This plan is still periOdically
updated to sl'x:lw 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 EDJineers.

'!be electorate passed the following bond issues to finance stom drain
systans.:

• 1952
1958'
1964
1970

$179,000,000
$225,000,000
$275,000,000
$252,000,000

•

•

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

District water conservation facilities were also constructed over a
lorgperiod. Construction of s preadillJ grounds began in the 1930s.
Seawater barrier };roject construction was initiated in the early
19508 with State Division of ~ter Iesources fundirg am continued
into the mid-1970s with Flood Control District funds.

D. TransferDrains

!Deal subdivision ordinances require elimination of the flood hazards
before lam 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 staooards .and transfer them to the District
for maintenance. The District also accepts drains constructed by other
public agencies.

E. Operations am Maintenance

As a consequence of the extensive District flood control and water
conservation facility construction am the transfer of numerous drains
constructed by others, the District has acquired a widespread operation
and maintenance restDnsibility. Thus, the District has implemented
acanPlter-based management: information system. The system produces
a series of managemant reports that assist that division in ~rk

schedulirg, cost trackirg, budget analysis, productivity measurement,
am equiptent am personnel usage. The fea.tures of this system provide,
on a daily basis, the cost of individual jobs as they are progressirg,
the ability to better schedule essential personnel am equipnent on
the jobs for which they are required, and infoIlllation on the use of
District am rented equipnent to maximize efficiency. Operation am
Maintenance Division has also defined its routine workload and structured
it to optimize the use of manpower am equipnent.

Flood Plain Management

In 1980, the District initiated a program to design am formally
adopt floodways for the major unimproved. channels in the unincorporated
areas within its boundaries • The program provides the means for flood
free developtent am, thus, inexpensive flood protection in areas where
structural flood protection facilities are not yet feasible. The
p:ogram· also is necessary to· meet National Flood Insurance Program
requirements. There are 67floodways beirq developed in the initial p,ase
of the p:ogram am ultimately there will be at least 35 or 40 more.
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G. Developnent R~ulation

; The District reviews p:-op:>sed subdivisions, buildin;;J t;:ermits, and zonin;;J
p:-op:>sals am advises Regional Plannin;;J arrlthe ~J;Brtment of County
Ergineer-Facilities whether they are p:-ot;:erly en;;Jineered to mitigate flood
am debris hazards. The District also reviews the plans for any drainage
structures that will be transferred to the District for oI;:eration am
maintenance arrl inst;:eCts those facilities durin;;J construction and just
p:-ior to transfer to make sure they meet District standards and criteria.

In 1981, the District assigned registered en;;Jineers to several Regional
county ErYJineer offices to act as consultant to COunty Ergineer-Facilities
regardillJ flood hazard mitigation in the rest;:eCtive regions. Trese
ergineers review individual buildirg am gradirg permits and make
reccmnendations to County EllJineer-Facilities for elimination of flQOj
hazards to p:7op:>secl· construction.

A District rep:-esentative is assigned to the County's "ene-Stop" tam
~veloprent CounselilYJ center to advise develot;:ers of pt"obable flood
control requirements durilYJ the early stages of their plannin;;J.

•

•

H. Legislation

The District's authority is derived primarily fran the IDs AnJeles
County Flood Control Act whiCh was enacted by the State in 1915
arrl revised on several occasions.

Assignnents such as flood plainmana'Jemant arrladvice to Regional
Plannil"XJ and County EllJineer-Facilities, as well as fees for the various
services p:-ovided, are by local ordinance.

II. M1at is the relationship between your District and municip:!.lly owned
stonnsystens? Are you involved in stonn sewer systems? If so, what
is the usual level of p:7otection trovided? What is the least. level of
p:-otection? I:b you justify projects on an econanic basis (B!C ratio)?

• rllat interest rate do you use?

•

•

•

Resp;?nse

Since 1952, the voters of the District app:-oved four major District-wide
stonn drainborrl issues totaling $931 million. Projects werep:-ioritized
arnolYJ the cities am the County on two bases: regional systems and local
systems. Regional systems are those· required to p:-ovide outfall caJ;Bcity
for local systans involvillJ several canmunities. tocal systems are the
typical neighborhood drainage systems. The regional systems were financed
on a District-wide basis through a coordinated plannin;;J system involvil"XJ
the ];BrticiIBtion of the cities am County. toeal sytems were planned
by eachcity on the basis of a fundilYJ allocation p:7op:>rtioned to
p;?pulation arrl assessed valuation. Local ~ojeet ~iorities within
eaCh city were determined by the cities.
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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 IOOre than l,850 miles of channels and storm drains.

The fo1lowirg 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
uppertenninus of the proposed drain will be extended in the future,
the design 0 shall be canpatible with the outlet conditions.

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

c. For drains where the above criteria are not applicable, a stonn frequency
of not less than 10 years shall apply if the streets are capable of
carrying the difference between the la-year and SO-year 0' s.

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

III. What is your flood plain management authority? Would you provide us with
copies of appropriate regulations? What relationships do you have (formal
and infor:rna1) with municipal flood plain administrators? If for:rnal agree
ments are available, caJld we have a copy?

Response:

Our program of flood plain management, focusing on nonstructural flood
protection, is accanplished under amendments to either the County Zonirg
Ordinances or the County Building Ccx:le. Under either of the ordinances,
we map the area in a watershed that waJld be flooded in the event of our
design stonn. Then, we re~rve in the area either a floodway under the
Building Ccx:le or a flood protection area under the zoning ordinances.
The reserved area is large enough to contain the design stonn runoff
without raislrg the water surface more than I foot above the level it
would have been if the flow were allowed to cover the entire flood plain.

Under the Building Cooe, developnent 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.
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we are urgin] the cities within the County to adopt Flood Plain Management
Ptograms canparable 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 infonnal
agreements with the cities.

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

Response:

In 1980, County ordinances \>t'Iere adopted which established that this District
would act as a consultant to Regional Planning with respect to applications
for a permit, 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
establishin] this District as a consultant to County En]ineer-Facilities in
building and gradirg permit matters in the same high flood hazard areas.
Therefore, the District is very influential in developnent regulation in
the unincorporated areas, but its authority is technically advisory rather
than regulatory. Copies of the, ~rdinances are available.

The District reviews any drainage facilities that are planned to be
transferred upon conpletion 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; \>t'Ie handle. each situation separately
as it arises.

v. 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 IDS Angeles County FIOC)(.1 Control District is extensively involved
in groumwater recharge am is empowered to do so under the provisions
of its act which provides for the control and conservation of the
flood, storm, am other wastewaters of said District; to conserve such
waters for beneficial and useful purposes by spreadirg, storing, retaining,
or causin] 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
29 spreadi1'9 grounds and utilizes reaches of soft-botton channels for the
spreading of' stonn runoff, releases fran upstream dams, and imported,
reclaimed, am other waste waters. Sone of the spreading grounds have a
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number of shallow basins with allowed water depths of 4 to 6 feet: sane
are deep pits. They are located adjacent to major channels fran which
diversions of water can be made. Also, they ate located where the soil is
porous and there is cannunication 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 I s spreading areas. Under
its annual sampling of the groundwater basins, the District is assured
of satisfactory water quality fran the recharge area. Where reclaimed
water is spread, the sampling is m::>re intensive being quarterly. Also,.
for reclaimed water, the District conducts continuous TDS surface rocmitoring
but relies on the treatment, plants to provide satisfactory water in all
regards since they report and. are responsible to the health and regulatory
cgencies to meet standards for the release of the effluent. Similarly,
discharges of wastewaters tributary to spreading areas are required to meet
standards set under pennits issued by the Regional Water Quality Control
Board.

IX> 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? What frequency of storms 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 flections are included in the Structural Lesign Manual.

The criteria we use for side drains and the frequency of storms 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.)
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VII. What criteria do you use to differentiate .between flood control
problans and local drainage? Watershed or basin size? Volume
or runoff rates?

Resp::>nse :

we consider facilities that handle the flow fran 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?

Resp::>nse:

•

•

•

•

•

•

•

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

IX. What are your design criteria and level of protection for levee/channel
systans?

Resp::>nse:

The level of protection that we provide in our channel and levee systems
is our design stonn 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
than benefit/cost? Do you authorize projects with a B/C ratio less than
one?

Resp::>nse:

In addition to benefit-cost analysis, we use our "Beneval" analysis,
eatmunity input, and obvious need to protect life and property. Sane
projects therefore have been authorized that have a benefit-cost ratio
of less than one.
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XI. What are your {roject financin;;} rnechanisns other than p:operty taxes?
How does your "Benefit Assessnent" work? Have your ever built detention/
drainage facilities am charged the developer a {rop:>rtionate share later?

Iesp:>nse:

Ncmborrl issue District p:ojects are financed by prot:erty taxes and benefit
assessment.

"The benefit assessnent is calculated for all p:operty within the District
based on runoff fran each individual {roperty or, in other words, use of
the drainage system. The unit assessnent is charged for an averag-e-size
sin;;}le-family residential {rot:erty• Other {roperties are assessed by
cantarative runoff calculated by a fonnula equatirg area and land use
to that of the average-size sirgle-family residential property. Goverrment
lam is exempt fran the assessnent. Also, in areas where there are few
or ro flood control facilities, the assessment is reduced or zero.

W3 are investigatirg the feasibility of developirg a major system of
detention/retention facilities and extensive channels with the costs
to be charged rrop:>rtionately to developers, but we have rot yet
adopted that system of financirg for any of our projects •

• XII. If you manage flood plains, what are your design criteria for developer-
built channels am levees? Do you allow the developer to reduce the
flood\\aY width if he p:ovides adequate hydraulic conveyance?

•

•

•

•

•

XIII.

Rep::mse:

we require developers to meet District standards in their construction
of channels am levees, includirg level of p:otection.

we rErluce the floodway width if a developer }X'ovides an adequate lesser
width conveyance built to District standards with an inlet which is
adequate to collect the flow.

Have you p:ep:lrErl master plans for structural developnent of streams by
private interests? If so, how is it workin;;}?

Resp:>nse:

r-b, we have rot {rep:lred master plans for structural developnent of streams
by private interests. OUr floodways are, in effect, master plans for
nonstructural solutions.
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XIV. There was recently an article inAfWA magazine cx>ncernirg 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 IDint of cOntact for
further questions? Wlen was the system implemented? Have you done an imr:Bct
analysis to identify cost savings?

Resp:>nse:

The Maintenance Management System is contained in several volumes. The
study used a system analysis app:-oach am· inclLrled four phases. These
were: first, an Analysis Retort which is a description of the current
system am identification of areas that need further review; secom, a
state of the art rep:>rt which st.mnarized row maintenance was done in other
agencies which in sane fashion resembled the District: third, a Requirements
Rep:>rt which defined criteria that had to be met for a new system; and
fourth, a series of design rePJrts which defined the new system. Copies
of any of these rep:>rts can be made available. The maintenance criteria
that were established as a prrt of this emeavor are also available. Mr. James
Noyes is currently Division Ergineer for ~ration and Maintenance Division
am 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 refinerrents have been cx>ntinuous since then. The EDP
system was implemented on July 1, 1983. ~ have done various calculations
to give us sane insight as to r;ntEmtial cx>st savings. However, with three
major stonns since implementation am other external factors impicting the
District, it is not p:>ssible to exactly pinp:>int cx>st savings.

}N. Are there irrigation facilities in your area that you use to cx>rNey or
• disp::>se of storm water? How do you ensure quality?

Resp:>nse:

•

•

•

•

XVI.

No, we do not corNey or disp::>se of storm water directly into any irrigation
system.

Mlat are your I;Dlicy and criteria for developnent in reservoir areas at
normally dry flood cx>ntrol dams?

Resp::>nse:

The major, nonnally dry reservoirs in this area in which there has been
extensive agricultural am recreational developnent are owned am op:!rated
by the Corps of Eh;1ineers. ~ have allowed recreational useof sane of our
facilities if such use is not in cx>nflict with our flood control operations
and the recreational activity is under the auspices of a restDnsible p.lblic
agency that asst..IIres liability. Minor agricultural uses such as bee hives
have been allowed through the Distict's p:!rmit p:-ocess where such use does
not himer District op:!rations.
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XVII. What are your p:>licy am criteria for reimbursement for loss of business
or ~ofit as a result of and durirg the construction of flood control
measures?

Resp:>nse:

If the flood control~oject is in a p.Jblic street,. our contract will sI;:ecify
that access be maintained, and we do not canp:msate businesses alorg the
street. If the ~oject is on ~ivate IZ'o~rty, canp:msatiqn for the loss
of business becares p:irt of the right of way negotiations arrl settlement.

XVIII. What are your p::>licy and criteria for acceptirg o~ration and maintenance
resp:msibility for flood control measures constructed by others? Are
construction am design criteria p.Jblished? ~t level of rrotection?
For channels to be constructed by others, do you require a sediment trans
];X>rt analysis to rrOlJe channel stability? In a channel/levee system, what
are your design criteria am how do you consider rrotection against cata
strophic failure?

We accept for o~ration and maintenance drains constructed by develoJ;Ers,
cities, am the County !bad Lep:irbrent if such drains are constructed to
District standards, have an adequate outlet, have had required District
ins~tions am ap~ovals, am the jurisdictional city or County agency
warrants that adequate rights of 'lay are also beirg transferred.

we have p.Jblished hydraulic am structural design manuals, and we have
nearly ready to p.Jblish a Transfer crain Review Manual.

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

~ make sure that any drains that will be subjected to debris-laden flow have
the size, sloJ;E, am configuration to transp::>rt the debris without dep::>sition.
we also require additional invert ~otection.

we, of course, rely heavily on ~o~r design. am ins~ction as a means of
avoidirg catastrol,ilic failure. However, we maintain surveillance of our
facilities durirg stonns for early detection of any problem that soould
occur and maintain work crews to make emergency rep:iirs soould any becane
necessary. we have made sttdies 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 O~rations in the rarote event such a failure
soould occur. These maI;S are rot made available to the p.Jblic si,nce the
probability of such an occurrence is extremely small, and the maI;S, there
fore, might unnecessarily affect rro~rty values.
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XIX. As local sp::msors for a local Corps of En;Jineers' flood control channel being
constructed throtJ;Jh an urban develoP3<i area in metrop:)li tan Phoenix, we ha\'e
acquired nearly 170 residential units that we now manage as rental p:-oI;erties
until the land is required for construction. Have you had or do you have
a similar circumstance? If so, how did you manage the J;roI;erties, e.g.,
utiliziOJ staff or by contract? How was the demolition accanplished, e.g.,
did you continue the rental p:-cgram to the last minute and dozer demolish
the muses or did you attempt to sell them for removal/salvage?

Resp:)nse:

Oller the years, ourp:-ojects have required the removal of m..nnerous houses,
but few siOJle p:-ojects have required the extensive removal you are
exI:Sriencin;:l. In the large p:ojects t"e have exr:erienced, the houses were
demolished soon after purchase.

we have sold muses to muse movers, sold contents of houses that no mover
was interested in purchasirg, and rented houses until it was necessary to
sell or demolish them. W3 have, in all cases, handled the sale or rental
ourselves am have not contracted for that service.

xx. Ib you have a flocd emergency \larnirg system? What are the catlp:)nents of
the system am how does it'ttUrk? Wlx> is resp:msible for implementation of
warnill'J notification p:ocedures,you or Emergency Services (Civil cefense)
organizations? What exI;erience have you had?

Resp:)nse:

MER!' (Autanatic IDeal ElJaluation in Real Time), alias, the Flood rarniOJ
System, \laS developed by the National W3ather Service (NWS) to assist
local agencies inalertiOJ p:)tential flood victims.

In the early 1970s, the NWS began development of a model usiOJ automatic
rainfall gages strategically located in the field which could radio current
(real time) rainfall amounts into a central canp.lter. The canp.lter could
then correct the watershed model based on real corrlitions and make accurate
predictions on tEak flows or s};eCific 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 wa ters on several occasions. Similar instal
lations have been made in santa Barbara, 'Ventura, <Xarge, and san Diego
counties, all of which can be monitored by our canp.lter.

Our Flood rarnirg System will first model the IDs AnJeles River watershed.
To date, 16 rainfall and 5 runoff gages have been installed throtghout the
IDs AnJeless basin, radioirg data to a central canp.lter at Alcazar. The
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model, currently beirg fine tuned by the NWS, will be installed p:-ior to
the 1984-85 Storm seasOn. It will thus give a I;rediction of the brnirg and
~ak flows at five locations: IDs Argeles River Basin below sep..11veda Dam,
Big Tujunga wash below Hansen D3rn, Rio Homo at Stewart and Gray, IDs Argeles
River at Firestone, am IDs Argeles River at wardlow. These will be adjusted
by the canplter every 10 minutes based on current data fran the field gages.

Unlike other flood control systems usirg ALERI', the IDs Argeles River is
controlled by 8 flood control darns. Pefore the model can give accurate
{redictions, the effects of the dams will have to be incorPJrated into the
model. In addition, the San Gabriel River system with its 11 dams greatly
affects the lower IDs Argeles River. Plans to incorPJrate both the
San Gabriel watershed and all the dams are under way, and a canplete mcdel
for both systems is exr:ected in the 1987-88 Stonn season. It is hoped that
by I;rovidin;;} an early estimate of f:Sak flONS and their tirnin;;}, the of:Sra
tions of the facilities can be run more efficiently.

ID sIBcial warnin;J rotification I;rocedures have been develo~d to date.
As discussed, a w::>rkable mcdel for both the IDs Argeles am San Gabriel
watersheds is not ex~cted until the 1987-88 Storm season. Until we have
develo~ sane ex~rience am confidence with the systems, fonnal warnirgs
will {robably not be issued.

KI:M:lp
8/9/84
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ABSTRACT

John M. Tettemer, Member1

The Los Angeles County Flood Control District found, as many public
agencies have, that the available.fundswerenot keeping pace with the
financialdemandsofm~intenance..... A .newapproach had to .be found to
understand and control operation and maintenanceexpen.ditures.

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 lar$eportion
of the funds once availablefor>discretionary expenses,·such as·· ..·.new
proJects, were now committed to maintenance.and that current trends
indicated tha t allof 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 nnd and
should only be requested if operation and maintenance costs were clearly
defined and close to minimum levels.

THE EVOLUTION OF A SUCCESSFUL MAINTENANCE SYSTEM

By

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 s.appliqble t() mostmajorrnatntenancefunctions~.

•

•

•

• 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 worl d. Inel uded are

1ActingChief Deputy Engineer and Project Director, Ma iiltenance Management
Study.
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14 major dams, 125 debris basins, pump stations, spreading grounds, salt
water intrusion barri er projects, and several thousand mil es of channel s
and storm drai ns throughout a 2,700 square-mil e area in Los Angel es
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
Di s.trictfound ,asmanypubl icagencies have, that the avail able 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.

During the 33 years preceding the implementation of the new maintenance
system, the Di strict had been heavily commi tted to one of the 1argest
urban floqdicontrol constructionprogramsinthe world. During this
period, its management had focused. onthedevel opment _of· these new,
high;.prtorttyfacilities. - 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 large portion .
ofth~funds_--.once.•ayailable. for discretionary expenses,. such -·asnew

.- projects, were being committed to maintenance and that trends indicated
that allof these funds would be committed to maintenance unless major
increases in revenue were achieved or the costs of rna intenance 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 stated were--was the operation of the
maintenance function as effective as possible in view of modern community
requirements,)imi tedful'lding, and governing regulations?-""and howciow~
find out? . . .. .

APPROACH TO FINDING A SOLUTION

Team Establ ished

A "consul ting team" from within the organization was establ ished under
close administrative direction. It was assigned to (1) analyze the
present organization and (2-) revi ew large-seal e, "s tate 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
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inadequa te and new admini stra tive direction was required. There was not
an adequate understanding between line managers and the District's
Administration on the levels of maintenance service that were desirable
and practical in view of the I imHed funding available. Many probl ems
wereidentifi ed 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
contrqllingdoll ars for specific.mai ntenanceprojects, poor middle
management morale~ insufficiently defined preventive maintenance for
major mechanical equipment, and inconsistent patterns of maintenance
and employee use.

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 el ementof the District.

State--hf-the"Art·.Search··.

The team was directed to review, on a national 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.organizationswere.vi.sited··..and•.·.hundreds·ofitel·.ephonecallswere
made. From>thisUstate-of~the-artUanaJysi.s,. some basic concepts emerged
thatwere.found to be common to those relatively few successful large
scale maintenance organizations ... in the .United States that had maintenance
cons iderations s imil ar to the Di stricti 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. CostirnPfovement qfup to 30 percent ($4 millionfqrposs ible
annual benefits by the DiStrict) can be expected through a. well
defined, well-managed maintenanceorganization~ when compared to
a nonrigorous system.

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, cl early defined work.

6. Work site control of work as a management strategy is far less
effective for routine work than a good post-audit, ~hich shows any
trends in the work development and approval process that need
correcting.
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The problem was clear, and the basic concepts for improvement were
available. The team was directed to start looking at ways to apply the
basic concepts to the Flood Control District .

The Consulting Team Approach

It was decided administratively that an internal consulting team would
.. be .. u.se~Ltodevelop a completely newma:intenancesystem. The' team
included civil engineers wi th 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
Oir~c~or•....• He was responsible directly to the Chi ef Engineer for develop
·ment and e)(ecutionofthe §tudy plan, and implementation of approved
study·· findings. Thein-house approach,uti lizing anin~house consulting
team, proved to have many advantages • Amongst them were:

1. The ability 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
theirownfuture~

The Administration learned through 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 Distric:t was flot able to .find any one existing maintenance system to
adopt which was particularlyappl icable to the cornbination of geography,
typeoffacility,coll1)1uni ty, 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 organizations2 and mold
them into a maintenance system which is sufficiently general to be
appl icable 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 general ized 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.
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and<preapproved. The impact of thi s 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 prep1anned approach. Thi sapproach required that the
existing maintenance generating system, which was based on inspections
and comp1 ai nts, be replaced by one based on the concept of an "acceptab1 e
rna intenance condition" for each part of each faci1 ity. The acceptab1 e
maintenance condition was i deftned as the level to which··· a>faci1itycan
deteriorate physically, visually, and operationally before remedial
maintenance .activitiesare desired .. Specific app1 ications of maintenance
resources toaccompltsh preplanned, pre-estimated, and preapproved
remedial work were designed. These are called "routines". The execution
of a "rou tine" brings the condition of the facility up to what has been
defined as the "ma intenance standard". The faci1 ity then deteriorates
again from. the maintenancErstandard to theacceptab1 emaintenance
condition,. at<which. timetheUroutine".is .repeated: This···is shown in
Figure 1.·· .

)~ME

..

FACILITY
DETER 10RATION

ACCEPTABLE
MAINTENANCE

CONDITION

MAINTENANCE
STANDARD

•

•

•

•

FIGURE!

General management control can be exercised .in three different ways:

1. By redefining the acceptab1 e maintenance condi tion.
2. By redefining the maintenance standard.
3. By redesigning the "rou tine".

•

Great benefits are obtained by using thes.e three controls to establish
and adjust service levels, 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 II routi nes II has rel ated to it the schedul e, personnel,
equipment, and material requirements for its completion. It is set in

..'the framework of the acceptable maintenance conditions . and the rna intenance
standards for that specific faci 1ity. For exampl e, there are routines
for landscaping maintenance. The watering, 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
maintenancestanciards ,and. the field personnel wiJl •. execute the work
~ffeqtivelY .. The.admin;stra+ive.responsibilityis.topreapprove 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 II rou tines ll

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 II no risk ll approach to maintenance. Few
organi·zationscanafford.·to·..eliminateallriskfromthei>roperations.
TO.acceptsomerisk,however,require!i that. the Jevel .. of· ••• risk be
defined. This is a management responsibil ity; and it wasaccompl ished
by·establishing spec.ific ·.desired·results •• in. terms ·of. schedules,·· equip
ment, and personnel requirements for each routine, based upon the
Administration's judgment of acceptable levels of risk. As an example,
some risk in the maintenance of security fencing in lightly populated
areas might be worth taking, 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 II rou tine ll activities which will consume approximately 80 per cent

.qt thelll timate maintenance dqllars .spent.

THE FIRST FIVE YEARS

The most important activities that preceded and continued during the
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 theseday-to-day decisions were .nol onger necessary once the District I s
management had establ ished maintenance standards-, acceptable maintenance
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conditions, and rosters of routi ne rna intenance. The system also provided
a rigorous system of identifying, prioritizing, and approving nonroutine
work which allowed 1ess di scretion to rna intenance 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
r~plac.ementby promotion hgs:been a. carefully u~ed 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 UwhatamTgoingtp dotoday?Uallows them to concentrate
their efforts on the efficient and effective use of resources to perform
high qual ity work, ongoing training, personnel development, identification
of maintenance deficiencies, and full participation in the planning of
future work.

Thereihavebeen<severalexternal events. during the past five years that
have had a substantial effect on the rna intenance management system and
specificallyon 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 personnel due to Proposition 13 was small, the
uncertainty concerning the District's future during the following

··year and.a~alf.resulted ....in. many ,.excell.ent,.experi~ncedpersonnel,

resigning .orretiring. ·.This .large turnover in personnel caused
some delay intheimplementa tionofthenewma i ntena nceprogram ~

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
deci sions were ab1 e to be made quickly and with assurance that
available funds would b~ 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
s~epticismthat Op~ration ~ndMaintenanc~.Divi si.on's. reduced staff
size (560 r-educed' to 420) woul dhaveadequateemergency response
capability. These fe.ars proved to be unfounded. In 1978 and again
in 1980, Los Angeles County was lashed bystorins that resulted in
Federa1 di saster declarations. The District's facil iti es and its
ability to respond adequately to a major emergency were severely
tested. The routinizing of storm patrols provided 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 facil ities and the status of emergency work. The large
number of nonroutine storm damage repair items did result in the
ba.cklogging of considerable routine maintenance work. Coping with
these probl ems necessarily slowed the implementation of the system.
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It is expected, however, that by the fall of 1981, all of the 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 programi s.nowrestricted almostexcl usi ve1y to mai n
tenance. and repair items. This has accentuated the impor,tance of an
efficient maintenance system.

1n addition to the interesting influences that are discussed above, there
have al so been some problems with the system that present opportunities·
for future improvement. Specifically, the management reports that were
"borrowed">frornthe Port Authority of New York and New Jersey proved only

.partiall,yadaptabTetothe District's needs. New computer systems and
.r~ports are beingdeveloped~ .

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 troubl ed times and to respond successfully to major emergenci es ..

The benefits .>accruing .to theDistrict from the new maintenance ..• system are
nul11erous..F?rthefirst time·, the Qistrict' sAdministration directly
participates through approval of routines in the risk management aspects
of one of the largest and fastestgrow;ng 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
· J.ob enrichment« ........•.... . >.
· ReJuvenatedpoliclesand procedures

Reduced staff support overhead
· Improved opportuni ti es for productive competitiveness
· .Quicker and better coordinated response to emergencies

In these days of tight money with no let-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 responsibili.ties,
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 lower cost.
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IQS AmELES COUNTY FlOOD <n1rROL DIS'lRICT
SUMMARY OF 1984-85 TABLE OF OOGANIZATICti

Ordinance Budgeted
Division Positions Positions

Adm1 n1 stratton 25 25

AcJm1 n1 strative Bervices 123 U6

Business aDd Piscal 43 42

Qmmm1 catioDs aDd Electrical 36 36

Contract Adntt 01stration 198 176

D;tsign 93 92

Hydraulic 67 67

Operation aDd MaiO:tenaDce ~ 391

Program Management 73 66

-Property Management 76 61

Water Conservation 69 66

District 'lbtal, Pe1'DlUleDt RJsitions 1,229 1,138

As-Needed ·~tions .,: 581 -
Volunteer Rm.t1ons 50-

Grand 'lbtal - District 1,860 1,138
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• THE LOS ANGELES COUNTY FLOOD CONTROL DISTRICT
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FLOODS ... AN OLD STORY

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

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

The District was assigned t\olO tasks•••
o:>ntrol the floeds and o:mserve the water.

Santa Anita Dam

CONTROLLING THE WATEqS

Successful early bond issues financed mn
struction of the 14 dams which the District
built high in the San Gabriel :-lountains to ~
poond storm waters until they muld be released
in an orderly fashion. D:!bris basins 'Nere cOn
structed to trap ercx:led materials which had
caused terrible damage in the past. Floed channel
improvements 'oo'l'!re undertaken to confine the
waters.

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

Federal legislation in 1936 brought the United
States Ar.ny Corps of Engineers into the local
floed mntrol picture. Since that time, the
two agencies have been jointly prosecuting con
struction of the Co~rehensive Plan which is
new nearing canpletion. The District also ooop
erates with the United StatesSoil Conservation
Service and Forestry Service in erosion mntrol
and debris reduction ?rograms.

7

CONSERVING THE WATERS

In addition to its floed control program, the
District has the equally L'11pOrtant task. of
conserving as much of the storm and other waste
waters as practicable. The use of water con
servation facili ties adjacent to river channels
and their tributaries permits water to be per
colated into ground reservoirs for later p.unping
by consumers. These water conservationfacili
ties are located in areas where the underlying
soils are m~ of porous sands and gravel
focnations resembling rice paddies, while others
are deep basins which 'oo'l'!re once gravel pits.

The inp)rtance of this activity is apparent when
it is realized that about 35 to 45 per cent of
the water used in the Coonty is punped fran
ground supplies. The grcwth of the County, can
bined wi th periodic droughts, seriously depleted
these supplies on numerous occasions down
through the years.

Other major mnservation efforts by the District
include a:rnbatting the serious intrusion by
sal t water of fresh well supplies along the
Pacific Ocean and the utilization of reclaimed
sewage waters in spreading operations.

- ... ..:. - --- ... --
at i fa en ..:.;==~-..::l-=----:..€~

District Headquarters

ORGANIZED TO DO THE JOB

Day to day administration of District affairs
is vested in the C1ief Engineer who is a~inted

by and resp:msible to the Los Angeles County
Board of Supervisors. The dual mission of the
agency is remgnized in its organization. Al
though a large part of the District I s activities
involve the mnstruction of flood mntrol and
water conservation facilities, the operation
and maintenance of dams, debris basins,
spreading grounds, channels, and storm drains
are also of great Unportance.

Some I, 600 civil service employees serve the
District, and through it the general public
in a variety of tasks. "1.any have storm
assignments whic~ place then on call 24 hours
a day throughout the winter season.
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WATER CONSERVATION
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Information presented in this section includes
amounts of local, imported, and reclaimed .....ater
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 information on the District I S 'Hater
quality monitoring programs of surface and ground
water are included. Pertinent data are presented
regarding the locations and descriptions of Dis
trict conservation facilities, as 'Nell as facil
i ties cwned by others. Also included are ground
water maps delineating elevations recorded
during the report period, hydrographs of selected
key 'Nells, and maps indicating the District I S
wat<!r quality m:mitoring programs.

The various types of water conserved, narrely
local, imported, and reclaimed, are construed
to have the following meanings in t.~is section:
Local water is derived fran runoff due to rain
fall on the mountain and valley watersheds .....ithin
or tributary to the District. Imp::lrted water
is water derived outside the District which is
transported and delivered· .....ithin the District.
Reclaimed water is the effluent produced by the
Whittier Narrows Water Reclamation Plant and
the San Jose Creek Water Renovation Plant, toth
operated by the Los Angeles County sanitation
Districts.

The rainfall arrounts during the water years
1975-76 and 1976-77 were approximately 51 and
78 per cent of normal, and the local water con
served during these periods were over 59 r 700
and 50,SOOacre-feet, respectively.
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Pacoima Spreading Grounds
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SPREADING GROUNDS

'!be total gross acreage of spreading grounds
CMled am operated by the District during this
annual rep:)rt perioo arrounted to 2,201 acres.
'!be District also assisted in the operation and
maintenance of 679 acres of spreading groun:ls
CWled by others. An additional 246 acres of
GOI"1!ading grourds are oontrolled, maintained,
am q;>rerated by other agencies. '!be total gross
acreage of spreading grourds in the County is
3,126 acres, IoIith a carCined infiltration cap.r
city of IOOre than 2,400 cis.

IMPORTED WATER

curing this annual perioo, imported Colorado
River water and State Project water for spread
ing was ootained fran The Metrcpolitan Water
District. 'I1'lis water was purchased with funds
provided by the Central am west Basin Water
Fleplenishment District am the lJR'er 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 Sut=erVisors
in January 1952 to finance the aOi\Jisition 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. '!be zone had a life of five years ,..nth
provisions for renewal by the Soard of
Supervisors. zone I was renewed three times
before its termination in 1972.

Inp:lrted water for the Coastal plain, purchased
with furx!s fran the Central and west Basin Water
Fleplenishment District, was spread in the
District's facilities in the Rio Hondo and San
Gabriel River systems south of Whittier NarrOlolS
Dam.

Imported water for the San Gabriel Valley grourrl
water basin, purchased by the lJR'er San Gabriel
Valley Municipal Water District, was spread in
Santa E'e Spreading Grounds and in the San Gabriel
River l:etween Morris Dam and the spreading
grounds.

The San Gabriel Valley Municipal water District
made the first delivery of replacement water
th~h its Devil Canyo~Azusa pipeline to the
San Gabriel River on November 18, 1974. '!bey
also used the pipeline for the delivery of water
for cyclic storage, as per agrearent wi th the
Watermaster.

RECLAIMED WATER

'I1'le County Sanitation Districts I Whittier
Narrows '.-later Reclamation Plant, in operation
since 1962, produced fran 12 to 18 mgd of high
quality effluent during the annual period. The
effluent is purchased by the Central and West
Basin Water Replenishment District and trans
p:>rted to the Rio Hondo and san Gabrie1 River
systems for groundwater replenishment.

The County Sanitation Districts' san Jose Creek
Water Reclamation Plant, activated in M.ay 1972,
!l'ade its first delivery of effluent in November
1972. -
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This effluent is also purchased by the Central
and West Basin Water Replenishment District and
is transP:)rted by pipeline to the San Gabriel
River system for ground-water replenishment.

Reclaimed water canprised atoJt 25 cer cent of
the total purchased water soread in the
Montel:ello Porebay between October 1, 1975 and
September 30, 1977.

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

Curing Decenber 1975 and January 1976, 11 newly
constructed injection wells (Unit 6Al were p.1t
into q;eration. Ten of these wells inject into
the lower san Pedro aquifer ann the remaining
one injects into the Silverado aquifer. Also,
t;,o observation 10ells were oonstructed, one in
the Silverado aquifer and the other in the 200
Poot Sand aquifer, during the r:eport period.

Curing the two year perioo, 69,480 acre-feet of
fresh waterwas injected, at an average t"ate of
48 cis.

The C'aninguez Gap Barrier Project was designed to
prevent sea-water intrusion fran the San Pedro
Bay into the West Coast Basin through the
D:::m:inguez Gap area.

Seven observation wells were oonstructed at
three sites during the rep:>rt period. Also,
rrodification of 11 of the Unit LA injection
wells to dual wells were conpleted in OCtober
1976. Pive additional piezaneters were also
oonst-""Ucted •
A leak in the supply line resulted in the shut
down of all injection wells on March 30, 1976.
Injection was resuned on April 9, 1976 follcwing
completion of r:epair ;,ork. curing the r:ep:)rt
period, 14,216 acre-feet of water was injected,
at an average rate of about 10 cis.

The existing operational facilities of the
Alamitos Barrier Project consist of 20 injection
wells am 4 extraction wells. The project
facilities are designed to protect the ground
water supplies of the Central Basin of Los Angel
es County and t.~e Eastern Coastal Plain aasin
of Orange CountY fron intrusion of sea water
through the Alami tos Gap area.

Construction of lJni ts 9A and 98, consisting of a
dual-injection 'Nell and 12 observation wells, '.;as
begun in March 1977 and was =pleted in early
1978. Curing the t"'O year-period, 10,429 acre
feet of fresh water .....as injected, at an average
rate of about 7 cfs, ard 2,720 acre-feet of saline
....ater was extracted.

EXPLORATION AND 08SERVATION WElL.S

curing this biennial report period, nine wells
were drilled Eor monitoring ground-water levels
and obtaining geologic data. These wells were
constructed to replace important observation
wells that have l:een destroye<::l.
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SEASONAL DATA AND MAPS

During this biennial reFOrt periexl several thou
sand observations of ground water levels of over
3,000 ~lls ~re made and processed, monthly
or semiannually. Those wells were scattered over
the groundwater basins in the County. Hydro
graphs of selected key wells are inclooed in
this reFOrt.

GROUNDWATER BASINS

The natural ground water reservoirs underlying
Los Angeles County ronsist 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 fran wells o:l~

sidered representative of average basin condi
tions. The change is measured as the difference
in groundwater level occurring on Septenber 30,
1977, as ronpared to the level on October 1,
1975.

SAN FERNANDO VALLEY

The San Fernando Valley watershed. overlies the
san Fernando Main Basin and five subbasins. The
subbasins are named Sylmar, Parow, Tujunga,
Glenoaks, and Verdugo. 'nle ground-water level
was stable in the western FOrtion of the San
Fernando Valley, but historic lows occurred in
other p::>rtions 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 bas ins.

COASTAL PLAIN

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

SANTA CLARITA VALLEY

Grcund-water levels in the main FOrtion of the
basin for this period had decreased. The water
level rerords as cbtained fran Well 7048A indi
cate that' the water table in the saugus area
had declined about 6 feet during t.t-tis report
periexl.

ANTELOPE VALLEY

The Lancaster ground-water level, as determined
fran measurements fran Well 9974 (Well 99260 was
previcusly used), has ccntinued to decline. The
decline for this reFOrt period has reached a re
cord lew. Available records show this declining
trend ccntinuing fran 1921 at the approxilT'.ate
rate of 5 feet per year.



LOS AJ.'1'GELES COUNTY FLOOD CONTROL DISTRICT

TrlATER CONSERVATION DIVISION

RESERVOIR AND CF..ANNEL ABSORPTION

EXCLUSIVE OF SPREADING GRO\JNDS

WATER YEARS 1975-77

Stream
Reach of Stream I-fuere
Absorntion Occurred Year

Total
Release
To Reach

A.F.

Absorption in
Channels,
Reservoirs

and Diversions
A.F.

Excess of
Release

Over
Absorption

A.F.

Mouth to Lined Channel 1975-76
1976-77

Pacoima

Tujunga

Arroyo Seco

Eaton Ttiash

Santa Ani<:a

Santa Fe
Diversion

San Gabriel

San Gabrie_

Sa."Tl Dimas

I'hor.1pson

Dam to Lined ChaP~el

Devil's Gate Reservoir

Eaton wash Dam

Dam to Lined Channel

Sa."lta Fe Dam to
Sawpit Ttiash

Mouth to Foothill
30ulevard

?oothi:~ 30ulev~~ to
Sa.'1<:a Fe Dam

Dam to LL"Tled Char~el

Puddingstone Dam to
Lined Cha.'1.."Tlel

Thompson Creek
Reservoir

1975-76
1976-77

1975-76
1976-77

1975-76
1976-77

1975-76
1976-77

1975-76
-976-77

1975-76
1976-77

2.975-76
1976-77

1975-76
1976-77

1975-76
"-976-77

-975-76
:"976-77

486
508

7,631
7,896

o
o

o
o

1,470
1,207

o
N.A.

311 , 50
27,8311

20,_60
18,1;9

928
1,150

o

o

486
508

1,857 (1)(2)
3,588 (1 ) (2)

967 (1)
(1)

N.A.

l!. 6 (2.)
~9 (It

290

--280
11l.2

o
N.A.

1),590
9,)1l.0

587 (2.)
581 (2.)

o (3)
-16

o
o

o
o

5,774
4,308

o
o

o
o

1,190
_,065

o
N.A.

20,:"60
18,50)

-7,780
1;,725

o
o

NOTES: ("-) ~"Tlcludes ~erco_a~ion and evapora1:ion losses in rese~To~~s.

(2) ~'1cludes Na~er civer~ed for m~Jicipal water supply.

(:;) :O"ldicates ris~!1.g ~,;a;:er.
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• ~OS ANGELES COUNTY FLOOD CONTRO~ DISTRICT

WATER CONSERVATION DIVISION

SUMMARY OF DATA ON SPREADING FACILJT1ES

OWNED AND OPERATED BY THE DISTRICT

UPDATED THROUGH SEPTEMBER 1971

•
SfUOO<

AIt!A IN .CJffS CAPACITIES

GltOUNO. TY~E 1UtST
CHANNEl.. •• l"'h.KE HCRAGf P!ItC,'

L.OCATION SOUltC! Of '11'. TER _0l0A'f1($

USlD G'au .. tTHO

'" '" ..F. eFl

.DI'U SHAl.L.OW 1'~S7 I. 1l 25 25 SOUTtoIHSTEJllY SlOE 0' CONTJlOLl.!D FLOW 'ltOM THE FtOW IS O(vUTED II.OM
&ASI",!. 'ACOIMA ••~. NQIU"I!JtST· '.COI.... o......~ L()II!:Z l.OP!Z FLocO CONTROL loUIN

flllL. T Of" '0011111..1- '\,.000 CONTROL ....SlM. VIA C.......... l TO THE s'.~"'OINC• IOUl!VAltO C.OUNOs.

'''COIl.. SHAllOW 1'12·33 '" 116 17,000 ... t" 100 IOTM SIDES OF OlD , ..CO..... CONUQ.LfO 'LOW FIfOM OlV!JI$/OOI lEVU AOOEll T1l
....'NS "ASH ~"Iol"'E"L Fil<;:lN ....Ln.. .....co.... o.u.. Pa.TIALLY IIAS1N I IN ,.,.

S1"En SOUTHwESTERLY TO C()oITJlOLLED jilLOW' ,JlOW
WO!X*A.N AvE"'U!. L.O~!Z 'L.OOO COHTJtOl..

&.UIN, UNCOHTItcx"L.EO 'l.DW
FROM EAST e.urrOH AN?
'.COI........SH.

......... SHALL.OW ,.....,
'" ". 22.000 "" ZlO '15 NO'tTWWUTUlT SlOE 011 CONTROlL.EO 'LOW ,ltO/rll Cf;NOAU,Y ...nlt 1$ "''''''UIU.!...... TU,AHolCA WASH '.OW .. BOVE lUoHS!N OAoW AHO IIC ,CIt SIl'lt!ADINC ON\,.Y OUII""

Cl"f:NQ.t.X1 aouu:v.uo TU~OAJII, VUltS M HORMAJ. (WI AIOVE

• ~TM.nT!~\"Y TO SAN HQttIll&AL. IAIJIUt"L.J...
IIfttfrUPilOO ROAO.

.....,..,1»0 OUP 1'»-$7 " I •..., 1.- '" SOUTHWUT!RL.Y OF .UU..fT A UNCOHTWOl..LfO 'L.OWS F'U:" ....SIH OIEV~L.~!HT U PElt CENT...... STREET A8QV( COHltLUENC! P",,,,,'ORO STREET ObIH. CQlr.II'l!T!. OUTLET CA"A.OTY
OF TUJ'Jf\lGA OlANHEL AHO I~ c:~S TO "ACOUM. ClvfRSICfol

".cOlMA Ol\lfRSIOfil OWl.fL.
Qt.trHNEL

AlIt-a"'fO SlCO SHALLOW ,-., l' " '00
,. " UST!RLY SIDE 0' ARRoYO l.N:OHTJlOLL!O FLOW II_OM 5"("'0"'<; ~CU«)5AU "fLO........ 5£CO. L.OWfllt !Ir«) 0. .5 WILE ARROYO SECD "NO TIofE l..."tOfIit E.u.EwfHT "R(IM 1lol(

...agv! OfY LL'S '"no...... At.. UOE"", STCR" OR"~. CITY 0' ".uAOfNA,
CONT"OLLLD ,\.,OW ,.te..

• QTy 0' ~O(H"',

UTe»t ."SH D!" ,""... 20 14 ..... IDO ~. 2D E,lSTUl T SlOE 0' !"To.t CCNTRa.t.f'C FlOW FIfQilll l'W'tf( OEf' U-SINS C:~.IS!- 114.SH ~"O¥ S[U;M £, TOft !ATOfoi ."SH OoUlAMO SIE ..... U ACltU. THe: SHAL.L.OW sn~I"

, ....UOO OAM 1't) 'OOTHILl. IL.yg. lIlAC.! VILt.... ~,..EL. LUHS TOT AI.. 13 ...CJtI!S..........
~NTAAHIT ... SHALLOW ,....., 2D 2D 2> .nnltLT Slot: Of SANTA CQ04TROt..L.fD FLOW FJtOfir' TWE IotEAOWORKS LQC.A. no...... ANIT....A.$H 1.15 Wll!.S SoU'TA ANITA o.ua AHO SANTA UII"STRE..... OF Tl1E DEBRIS 0 .....

... IOVE FOOTlofllL "HIT. OEIAIS 0 ...... DivERTS .....1£. TO ~T. AHIT.
IOUlfV....O' SPitfADa-tG (j,lItOU'tOS MC CITY

OF" SIE..... WAOItE SP9tUDIHC

• Glt(UoOS.

,.-, ........... ,-'"
"

,. 13 13 -UTelt!..T SlOE 0fII SA.PtT C!>fTJtQ.U:O ROWS 'ROW........ ....sH.fl..C'lf~O, ~."IT C.... ~C s,A."IT
CAHYeJ.( ..T H(AD Of OfIRIS DAM.
.....,.1",IIIi&!G.A snHT.
IIIONltOv,....

SNf GolUI!l (J.)trTOC OrTOlU .l8Ol.1T "" JS (,AlTERt T ~IOE 0' 1.AJIt SAM c;..a"IEL .IYE' THE OISTItICT TOO« OVER
Aoe> lt1' e.t.1.U(l I'IVU. BELOW Ct>4TROl.LfD REL.EASES OP'!RATION 0' THI1 lJAC1L.ITT

04fCXS MOUTH OF CANTON. '.QII CCCSlrELL a.M. IH NOVEdlR ,_t. "ECDVES

".,.TH 0' 1lolt: CITY 0' 5olJr,l c.AIRIEL OoUll...I.:«1 SURPlUS.A fl. FROM TH!

AZUSA. IIlOItRISO ....... '''HIt' RIGHTS 0' THE
CQr.tMJTTE! 0' NIHE.• l.lnu DALTa. SHALLOW If'.H-n \4 47 20 10 .(.STERl,." 0' GLll'4OOlA CCHTROLLEO ROW FIItOM........ lilT. ltOAO. ~IItCM L1TTLl LITTL.E O"l TQIl OEMIS 0 .......

OITOiD. OAL TCill Olea,s 0 .... SQJ1'H- TO E-UT "AU'mtIVE.
O<!CICS

BIG O~ Tc.. ~.u.LOW 1930-31 ,. 13 .,
l' I! .f:STEIIt\. T SICE 0# III(;. CCHntOLl.(O 'LOW! 'ROM

&ASIMS.. OAI. TON WA.$H. IHTAKE OM! alG OAL TOM 0"-" AHO SIG
OtTOiES. HAl.F WLI!: ABOVE SlftUU OAL. TON OUItIS OAM.- ""'Oft! AvENJf.
o<oc..

• llV( QAt: $IoIALlOl' 1"142 I! 9ESTEJtL T SlOE ~ llv! 0 ..... CQNTItOLL.EO If\,.OW ,1tQM......... ....»4. l"CWtTH OF t.U£ LIME lIvE 04.1: 0 ..... AHC Llvt! OA(
.0rA0 (ltlltQJECTEDI. OE'.IS DAM.

u.e:.- ........LOO I~ EAST SID! lD-lG IE ....~ LOCAL .I.N:!" If.OM T""! PIT IN ""tOt SASIK5 ••!....... ,ItEE"A.,. ONE ""'v ..ILl AL.rl.....e.'" 1010() EL SERENO '.OC.4TEO.~OESIGHEO.a..s A

,..,.TH OF 3IPOOtCLYN VI" OO'tOlEsn::I OhlH. UHMTIQtof aoASIN I'0lIt THE
"VENUE. OORCHUTER STCJtw O••'N.

£,A.TQe I!I.AJ,IH Of!" '".>1 ,. c.• ..... M:Il 2IlO ,. EAST SlOE ~ EATCfil CCHUOLI..E'O 'lOW fllltOM...... Ot.........EL NOlItT1ol Of OUAlltn e .. TON .45H 0 .... ..,.,0
ROAD. 0.6 Will SQJTH OF UM:Cfrolt'IIta..I..fD'LOW'S
HUNTINGTCIC e-rvE. UTw(!H 0 .... AHO S".t:.4o-

• IHC IASIN.

""ex IIQAD OEE" mkO ,>1 I! )1).101:1 )1).1(11 ).34T " C~FI..UENCE 01 $.lIwPIT .....0 ALI.. FLOWS IN ~.PIT ~o...... SoUIT ... AHIT......SHEs.. SANT... AMI1A wASHfS.

IUfMA Vln... DEl" ,-',, ,.
l."" l.9DO ,.. I.O! "'lE U-STUL.T OF C~TitQ..L.EO FlOW FRC»t HO OUTFlOW 'X"fCT!' UCf"T..". SAwPlT ..... SM. O,j. '1'l£ $,ANT4 H C...........C 0."'1.41.. STORM, aUT ... SMALL.

l'fO'tTWfRLT M ..... :rro- HIQ+ lJl'<OJo4UOt.LEO '1..0- ,crOM OUTLET S1':lUCTURE 0' l~ C1S
• ...,. a£TWHH MlRIOIAH SuE"'A VISTA Ol .....NEt.,. PltOVlOfC. lHl£T OP4ClTY 0'
STUH .4.HO ~MA ViSTA s..t.",TA FE' DIVE.S100l 120 CFS.
ou."""fL.

• 'THE C,A,P"'CITifS lISTED All! aA.5(O OH ~FIL n ... TICIN llot. TES WHiCH ......., ef ElP£CTEO TO
PEllr5rsT FOR AT If.ASi ,lvE OATS aUT ... AE HOT V"'lID FOR SUSTAINED SPltfAOING ~!R.UIQolS.

'~ESIGN CA'ACITY Of .... IM COJrKlilfTE OI"'~EL.
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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

!lEA-SON AU. 1101I "au C"" ..C1TI($

GItOUNDS n .. FIRST G.0$5 _UT!O
C)ol.,....EL. •• INTAIC! STO....CE '!JIC." 1.0:.11f>i SOuRCE 0' ••TER UJIl..d:U

uSED C~I CFI I/o.'. CF'

SANTA,r··· StUou.ow
aASIN!. I9!3-SoI ao no 600 )10 '''l '.,TMIN UNU ~f 0." CONUOl,.l.EO 'LOW1 FlOW ItlCHT 0' ... 't, HI!LO UNCU

.!SUVOIIIt AND SPILL.... ' $.A.,.. Ci4MIt!l CAJoIYO'H AHO L.IC!NS! 'ROM TM! HOUAl,.

.RfA$. uftoCf>iTROLLED 'L.OWS ,ltQlll GOVflt'froll,l(NT tt4CLUOU 30:
aRAOIUlity OU"NN!L AJrC) ACR6 IN SAlOl GA8R'EL JtIVU
\A"" GAlltllL. R'Vf. IfLOW ItO 'OR (A.allot DIV(ltSi()tol
lII(l••IS It!UltvQ'•. \.!vU. COdTltUCTIOH all'

T)oIf 60S ,tnwu ,'!OUCe-D
TNt. S'IUOIHC .a,. IN TM!
U1l!riOlR .u«) .. WasTITUTl
AREA WILL IE "oYIOfQ
Oo-tSTR!AM all' TloI! SltlLLlI'U

IRWINDALE on. ,,~,. 11 " lO.OlIO ... <0'" .. HOttTHEAST!RLY 0' INT!R· IIG OAL TOft.l CHANNEl,. C~
r~ANT MOuTY ACO£O IN

au," Sl!CTIOH 0' I'C OAL,.T~ nOllfD 'I.OWS ,IItQM IIG
CHANNEL 4HO !~IN04LE .No LITTLE CAl.. TON Cll.1S
-,v'NUI:; CQHTlNUU 1.300 DAMS .. ftrC PUOOIH(i$T()IiI!
'!!T UST 0' IhlNQ,t,1.f Otv!!: RSI()toj o~; Ul<OHTltCl·
AV(NUIL lfO'LCW".

CITRUS ~AlLo- ,-., ,. IS 1J lO II SOUTN SIO! 0" !IC OAL. TI> AZUSA I"IGA TIQrot COM'."Y....'" wUlo4 I!!:""!!'N CITRUS A"'O AlAHCC!HfD JlI'!I..''''! IH I"';
Cr.IITOS AvEHUU. NO S'WfACING O'f .... TlOHS

A'TeI THA T OA Tl.

NN LQMON) SHALLOW It,..Sf " 17 U U .. 10TH NClIlIT ... AHOSOVTN C:~TlOt.LfO RI!L.USES '.Qrr.l ~ltf.OIN(; G'OUoIC1 yTlt..lUD
a.u.. SlOES 0' SAN OIMAS 'LASH COVINA l"tG,l. TIHC Cc..'AHY TO CC>LSI!:IItV! !lcm SU"'.CE

CMMHEL AT Sour..... fSTO· "IPEL.IHt S",U.GAYlfL CANyON .AT!1It
L.Y COIItHfR 0' INTlRSfC "fL.Wn TO TM! COVI......
TICN 0' AliRO_ HICMWU 1'.ICir4Ttfr4G CQrllI' .....T '1'!l..IH!.
• -.0 IEIoi L.QMOIrfO .. V!NUt! .

.4Ul1UT CRUK on' ,.....,
" '.000 ,so ,.. • UT SIO! 0' "'4L,HUT COWUOU.!O 'L.OW' "Ql

SJlttUOING a.u... ...... .4~ C~""fl ....OItTI1 all' PUCOIH(i,S Ta..! Q,t,M AftC)

UN IE'H.U:OIHO 'ItU-". U"'CONntOLL.fO 'LOW 'IIOM
."L.,.."T .ASM Ot ... /llifriH.;
EXCESS ."T!lt '110.. COVINA
1'.I(O,A TINC COIdll... NT

SoAN Ol....u CAHYOH SMAL.L.OW ,..~ Z2 11 IS n 11 SQUTMUSY'Slor 0'- ~H cao.nQ.l.!O ·Ul.f.ASU '.-0...
"lfADING ~OUMOS &ASIN DIlliA.S "A$to! 8!T'II'!!N PV~ PUOO'NQTOoIf OlvUSIQoI DAM:

DING STONE oIV!ASK)H ..He U..cOHT"OLL.tD F\..OW --SAN ['l~ CANTCP4 ~D. $AH ClMAS CJUNNlL.

,JOlurs ~.fAOIHG OU' ,-., II U "" •• ,. SOUTIot Slo£ 0' SAN DIMA.S COHTROl.I,.EO ItfLoUsn ,,,ow
&oUI"" S"'SIN uSt4 Ur-!EN !.Ct4f Io4tLl. .\.LlO'NCSTO"f OIV! l'S10f0l 0 ....

.VfNUE "'HOVAL.Lo!T AHO L..OCAL STOttM ItUH()jI'"If
Cf,NTUAV!NUf. ntOM S.&H 01 ......5 wASM

SoUil GAPI!l. SHALLOW ,.,.,,, 111 .. lOll ,,. 10 ..!STUt..T SlOE 0' SAH CONUa.L.fo '\.0- ,~ OAMS
COAST "L. "'IN c;.. ..'EL. RIVE". SOUTH!"lT IN SAlol ~"IEl. CANTON .ND

F'OW ."ITTI!!;' !IOUL.!VA"o SoANTA '!!: 0 .... "'ND vr<~
TO "A"",...eTCH IOUt.!'YAItO. TRQ.I.E'D VAL.L.EY ItUHO"

SEL.OW SANT A F! OAM VIA
s.AH G.AUIEL IIIV!III. AUO
I~Tl!O AND "!Cl...l~O

·...,T!"Jt

SA'" GAIII'E\" RIV!R TE'-ORAItT ,..- '.. : I"! '10 SA" GA'.IEL. .. IV!R ,ItCIA COHTROLLtt II"~OW 'ltCN CM£CIC l!Vf!S O!Vl!\.O~!O IN
U~!lt CMECK UHf A FE 0 .... TO ""tHe O.u&S IN SAoN GAIIII!\,. c,.u.. ttv,. TO ".f.o.ATEIII.

L.EV!ES .ATU. TON ANO SANTA 'l! 0 .... ANO
VNCCNUOt.l.!O VAl.L.!Y
~UNCl" '!LOW S4NTA FE
0 ....... "'LSO IMlllOJOT£O .AT-_.

SoAN CAI.IEl IIVr. n..-ot.4t:ty '_1.1 In ID 100 $.A'" <;A'.'!\" II'lVU: -1tQM SAME AS u~~. -ottTIOiol. ~I! AS VflllJO!~ PORTIQll. Sf!
l.OWER OlfCX WH'TTI!" NAUOW1 0 ..... TO AUO "fC\..AIMfo .AT'". SAH GAIRII!L. CQ.AJTAL Rf""'lrCS.

L.!Vf!5 'LO'ENe! AVl!MJt.

.10 HONOO COAST AI,. SHAL.LOW Im·lI "0 .,. ".000 - 1.1" .so E...STE~!." SIO! 0' :tIO I'tONOO CCNUCLI.Eo IlI'fl.fASlS iN COO~!.A TlON .ITM TH! CO't~5...... SOuTIot!ltl Y "OW U.JO...... F~()M S»l C....,!l. C..t.HYC»4 0' !JIotGINE!115, Tlol! OllTlCT
'SOUTIot 0' wtoIITTI£1f lOUt..E· D~ IJ'IIO UHT.. F'! DAM. ......0 oP!UT!S..(ooo.ACJI!·FOOT -oct.
vAROITO Sl,.AUSOH ",vEMUE, CCJrH~o.. EO Itf!.!A5£S OUT • T WMITTI!1 HARltOWS 0 ....' FOR
_nT SIDE OF 1t10 HONDO 0' ....ITTI!R ..... ".OW's OAill UTf!'lTIQN 0' STOlt,..A T!:JU.
CMAHNfl FOfOM 0.1: WILE '1tQM VAl-L.fT RUNO'~ VI ... 't.OCCUl.!NT ,J"'Cll.ITY .COfC
.. eOV! ''l,.llTTI!R eOUl!' ottO MOHOO: ALSO IMPOlllHO ... T "~tTTIElt N"'.!lOWS CAW IN
v.RC SOUTIot TO FOSUIII ..,..0 IIEe\.AIMeD • ..t. TEl. 1"7.
!IfIOC! SOUl.!V"PO.

OQMtNCUU C.. " iJEEP lfl7·SI .. ), l<I - CONTINUES 1.0 WIL! SO,JTI1 CONTROlL!D 'l.C'W -.OM !AST Slot: LUIN vUO 'Ott....,. FROM OEL AMO &OUlfv"lfO, lOS ...~ELES .IV!1t lOW ,11'\.000 RECULA TION '11TH SOME
ANO eO.OEIItl THE !J4TtRN 'l.OW Ol""""EL AHQ UHC~ CCfilSUVA TlON 5TCRAC!.
AND _!ST'!IN SIDES 0' TH! T~Ol.L!o 'l.OWS '''OM IHTAIt! 0' 10 C~5 1$ 1M!
LOS "".CELfS ",VU. STO.1IfI OhINS. F ICUltt FOft l.OW 'L.OW O,V!R·

SIQollJJtQM TMf L.OS .....CIL.~S
"vfl TIolf. W£!T 510£ I&SIN
IS FEO 8T .. '2·IHQt CCHeRHE
~I"E "oY TM! fAST SIOl!: &AlIN.

"A~H"'A oe:'e:' 1961-4) l. &.l _EST Stot 0' Iot ....TMQ.N! lOC..t.1,. STOlt... Oh'NS. !ASIN USED '0' FLOCO Itfcu-

Sp"! ""'NC IA3/N IIAsr,.. AVfN""! AT 2J6TH ST"!!T. L.ATIONS -"IT" SOwf CCHSUv••
Tl()o1 HOR ...Cf .

TOTALS =, 1.515.. ......) 1.111

'TH£ C,..lP.CITl!S L.11TED .. it! a.SFO ON 1""11,. TUTION hTfS ....IC~ lolA' af nPfcno TO ···oon "'OT INCLUO! .utE" 4 OO.NHlt! .... '~Ow SANTA F! 0 .... SpllL. ... ' .MICM IS
~!ltSl5T 1l'0If AT L!AST J"IV! OH!l aUT .... ! NOT "-'LIe FOIII SUSTAIH!C Sl'llEAOINC OPEIltATlCNS SEINe HH!O TO OET!RIolINf dE.. N(C!-UA~'I' TO Co-"!Ns.A Tl! .I:Ollt C..t.PACITY

L.C1S CuE TO jJ"H"AY CCNSTttl./CT[O ACitCSS no'E S.. ll:UOIJr\lG CiOU""OS ''to''! •.
··O!S1CH CAPACITY OF loUIN CONCIfETf CHAJIlHE\,..

311

.-----



• LOS ANGELES COUNTY FLOOD CONTROL DISTRICT

WATER CONSERVA110N DIVISION

SUMMARY OF WATC:R SPREAD AT GROUNDS

OWNED AND OPERATED BY THE DISTRICT

UPDATED THROUGH SEPTEMBER 1977

• RECORD OF LOCAL WATER SPREAD

ACRE - FEET
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LOS 'ANGELES COUNTY FLOOD CONTROL 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
ACRE -FEET
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LOS ANGELES COUNTY FLOOD CONTROL DISTRICT

WATER CONSERVATION DIVISION

SUMMARY OF DATA ON SPREADING FACILITIES

NOT OWNED BY THE DISTRICT

UPDATED THROUGH SEPTEMBER 1977'
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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
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• L.OS ANGELES COUNTY FLOOD CONTROL DISTRICT

WATER CONSERVATION DIVISION

DISTRIBUTION OF PURCHASED WATER

THROUGH SEPTEWSER 1977•
IMPORTED WATER ( ACRE· FEET)
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LOS ANGELES COUNTY FLOOD· CONTROL DISTRICT

WATER CONSERVATION DIVISION

DISTRIBUTION OF PURCHASED WATER

THROUGH SEPTEMBER 1911

RECLAIMED WATER DISTRI BUTEO FINANCED BY
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• LOS ANGELES COUNTY FLOOD CONTROL DISTRICT

WATER CONSERVATION DIVISION

SUMMARY OF WATER INJECTED AT BARRIER PROJECTS

UPDATED THROUGH SEPTEMBER 1977
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WELL HYO~OCAA~S INCLUDED IN THIS REPO~T
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'ATER CONSERVATION FACILITIES
in the

Coastal Plain
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SEAWATER THREAT

Freshwater production wells along the coast in
Los Angeles County have been destroyed by seawater
intrusion as a result of heavy pumping inland,
which has lowered ground-water levels 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 BEFORE INJECTION
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SUMMING UP

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.

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

EFFECTIVENESS OF THE SOLUTION

Intruding seawater has been
the major portion of three
County.

effectively halted in
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