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ililruIruffiilIBoaril of Supervisors
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Ventura County,' California

SUBJECT: Problem of Safe Yield of L{atllija and Casitas Reservoirs.

Gentlernen:

Some nonths &go, I requested. Richard H. Jamison, Ilydraulic
Engineer in thls office, to prepare a memorandum on Safe
Yield of l{atilija and Casitas Reservoirs. The request for
tl;.is memorandum was roade because of various inquiries in
tiris office relative to the liafe Yield in the Zone 1 report,
vuhich appeared. to be somewhat higher than shown in previous
ri'rater reports. Thj-s office d-oes not know exacti.y how previous
figures vrere arrived atl hence this menorand.uro vras prepared..
Due to the iLlness of }ilr. Jamison for two months or more,
the preparation cf this memorandum was delayed until_ the
present time.

This memorandum is offered. for purposes of record. and guiciance
in the possible revision of parts of our vuater project be-
cause of the results of \{r. Jamisonrs study.

This memorandurn is subject to study by all interested. parties
and. this offlce v'ril-l cooperate with all parties in shovring
basic data as rvell as method.s of calculations. Please note
that seepage may have been calculated higher than expected.
but in ord.er to comelate with the Zone 1report, the same
seepage factor was used..

The chart accompanying the report entitled rtGraph of Table
:-.7" shows the resul-ts of Table 17 both as to water storage,
vacant space and overflow. ft may be notecl that in many
cases, overflow occurs in both reservoirs'at the same time.

Yours very truly,

ROBERT L. RYAI\I Engineer
Yentura County Flood
Control District

RLR:n
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lIATER SIJPPLY PROJECSS

COYOTE CREEK AITD II.ATIIIJA CREEK

coyote creek 11rJ00 Ac. tr't. proJect with a safe net ylelil
to the City of 3000 Ac. Ft. per year viould cost $lr+I+r0OO, in_
clud.ing 1and. ?r #n7rooo. ivlatiltja:creek'61500 Ac. Ft. project of
like safe net yeJ.d to City, wlth alLowance 'of air' unno"l release of
not less than 1800 Ac. rt. for the rigtrts belorrr,.wouLd. cost S+r5gg rt;oo,
inctrud.ing Land at $+f r5OO. 
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November L5, L9L7

IUEMORA}.IDIJM

Probable Safe Yleld
of

lviatlll ja and. Casltas Reservolrs
Prepared. by

Richard H. Jamlson, Hydr. Engr.
for

Robert L. Ryan, Flood, Control Engr.

This memorand,um was prepared pursr:ant to our conversatlon

of six months ago concernlng the probable safe yield to be expected

from lviatill ja and Casitas Reservoirs.

The nrethod.s used and the tables developed. are presented 1n

support of the following conclusions,

CO]JCLUSIO}IS

1. Ivlatili.ja Reservoir

Assuming that the reservolr was i'ull at the beglnning of a five
year period, of low run-off such as that beginning with }hy, I9?7t

the probable saf.e yiel,d is 28OO acre-feet annually. '

If the reservoir had been put into operation November, L927,

an annual yield of 2100 acre-feet could, have been expected'.

2. Casitas Reservoir.

Assuning that the reservoir had been put lnto operation December

1, L925, the probable safe yield ls 2600.acre-feet annrrally.

If the reservoir had been put lnto operatlon December Ir L927t

an ia.nnual yietd of /r00 acre-feet could have been expected.

). Evaporation ard. Seepage.

The amount of evaporation used, ln this memorand.um ls belleveil to

be nearly the correct amount. The arnount used for seepage is
questionable. If the Loss by seepage is less than that used, the

yield would be greater than that computed'

The actual seepage cannot be obtained. until the reservoir 1s
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ln operatlon. In order to obtaln a better ldea of the seepage factor,
lt w111 be neoessary to measure the amount of water enterl.ng the
reservolr, evaporatlon pans should be lnstalled to d,etersLlne thls
factorr a record kept of all releases of water from the reservolr
and, a recorcl of the elevatlon of the water surface should be kept.
The latter can be done best by lnstalltng water stage record.ers.

Such lnformtlon 1s necessary ln order to operate the reservolr
properly. '

I , Care ln 0peratlon Necessarv a

The reservolrs are snall and care must be taken in thelr
operatlon so that some water w111 be available at all tlmes,

especialJ.y if domestic water is to be served..

5. Dlverslon from l[at1].1ja to Casitas.

Inforraatlon ls presented, in thls memorandum ln Table L7,

pages 5L to 5?, tbat wllL be an aid ln d.eterminlng the amr.unt

of water to be dlverted. No concluslons are presenteil here ln
this respect as more stud.y ts required.. liovuever, if lyater

ls dlverted. to hold the stored. water in casltas Reservolr at

a high elevation, a large portlon of thls would be disposed. of

by evaporatlon and seepageo

t

It.
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November L5, L9t ?

]l:ernorand.rrm
on

Probable Safe Yield of l/.atiliia & Casltas Reservoirs.

{

Evaporati on

. The probabre evaporatlon from \tatiliJa and, casltas Reservolrs
was deternined. from temperature record.s obtalned at Ojal and from
the record,s of temperature and evapolation obtained. at Glbralter
ard. Jameson lieservoirs in Santa Barbara County.
' These records are submitted 1n Table I, page 1r. The average

temperatures at Jameson Lake are very close to the average temper-

atwes at 0ja1 and the general climatlc condltlons are simllar.
The average evaporatlon'records at Jameson Lake were used as a base.t

The monthly coefflcients that are applled to the evaporatlon

from a pan to obtaln the evaporatlon from a lake were obtalne6 from

U.S,D.A. bulletin entitled rtEvaporation Investlgatlon ln Southern

Californiarr by Arthur Yor.mg, Aprll , L9lr5.

The annual evaporation obtained, by uslng these d,ata ls IrI.57

Lnches or ).17 feet. However, ln uslng these evaporatlon figures,
the monthly ralnfall was also taken lnto account in analyzlng the

operatlon of the reservolr. I'or lnstance, if the ralnfall ln any

month was greater than the evaporatlon for that nonthr the dlffer-
ence ln feet multlplled by the exposed.. area of the lake, in acrest

was consldered as acre-feet lnput to the stored water ln the

reservolr.

Soepage from Reservolrs

The seepage, lf Brry, from any reservoir ls dlfflcult to
d.etermlne untll the reservolr ls created. It clepends upon the

geology of the area. Vfater rnay escape entlrely from the area
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to be served by the reservoLr or water may appear in the stream
channels belolv the water surface of the reservoir. If there is
such an escape of water when the reservoir is flrst put into opera-
tion, future siltation may red.uce 1t or even stop it. The use of
some estimate of loss ln this rranner, when stud.ying the operation
of a reservolr will result in a nore conservatj.re flgure of safe
yleld than by not using any estimate.

The amount of seepage used in thls memorand,um is the same

as that used by the vriarren.Company in their report to Zone 1.

The estlrnated. amounts are o.50 cll. ft. per second per roo

acres of Lake surface for Casitas Reservoir anri one half this
amount, for Matlli ja Reservoir. (See 'rr/arren, Zone 1 report,
Pages I17 g, 118. )

Thls was converted. into feet depth per month per acre anil

used. with the evaporatit;n.

The monthly figtres used are shown ln Table ?, page L2.

01d. iiater Riehts

Befee any water can be stored ln Matllija Reservolr, the

01d Water Rlghts must be satisfied. The rights consldereil here

are those with diversion polnts on the Iltatlllja Creek, North

Fork and, Ventura River wlthln a mLle or tvro below the dan.

Tbere are other water. rlgbts farther dourn the rlver that rnay

bave to be consldered. later but they are not wltbin the scope

of tbls memorandun.

The rlgbts consLclered, here are as followsr

Rancbo OJal Mutual Water Conpary - -23L
Rancbo l{atlllJa 2)t

16

M.I
M.I
M.IRonre

gbeldon - -
no

10.5
M.I
sec

30 M.I
?2 M.I

a

a

a

a

a

.ft.
Soper and others
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rt is belleved that thls amount of 530 M.r. ls very close to
the total of all of the old Rlghts, but thls flgure ls subJect to
cortectlon. Sheldon dlverts from North I'ork but lt was necessary

to lnclude hls dtverslon ln thls stuily.

In order to determlne the amount of water to be released,, the
daily fLow of North Fork was platted agalnst the dally flor ln
UatlllJa Creek. An average curve was d,rawn through these polnts.
Frorn this curve Table ), page 13 was prepared,.

Referrlng to Tabte ), lt w111 be seen that when there ls a flow
of 8 sec. ft. 1n MatlllJa cpeek, there ls a frow of 2.6 e€co ft. ln.
North Fork. The sum of these equals 10.6 socr ft. requirecl to meet

the d.elrnnd. of the 01d Rights. vVhen the ilow lncreases, enough vrater

must be released from the reservolr, whlch released. water when aitd.ed,

to t!€ flow in North Fork w111 equal 10.5 sec. ft. When there ls a
',.

flow of 3l* sec. ft. ln Lh.tillja creek, 1t wJ.-lL not be necessary to
release any water from storage because there w111 be enough water in
North Fork to meet the d,ernand. of the OId Rlghts.

VJlth flows of I sec. ft. and below 8 sec. ft. the Old Rlghts are

entitled to all. The arnoturt to be released. d.uring the low flow perlod,

will be determined. by the relation of the flow ln l,:atlliJa Creek at
elevatlon 1145 (above the aasr) to that at the gaglng station, below

the d.am. file have maile nany stream flow measurements at both polnts

to determine thl_s relation.
Rlxr-Off Avallab1e for Storase in [:,at111.ia Reservolr

In order to d.etermine the amount of water for storage ia
Matllija Reservoir, the daily d,ischarge for each month and the

daily rainfall records were studled. From these d,ata the amount

of water required to sati sfy the 01d Rights was iletermined.. Thls
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estlnated nontTly ttenand ls shqirn' ln Table lr, page LL.
'a

Tb,ese toognfy d,enand,s were then subtracted from the rnonthly

run-off to obtaln the amount of water that could be stored. nonthly.
The anorrnts avalLable fcr storage are shoivn in Table 5, page L5.

Run-off Avallable for Storane ln Casltas Reservol-r

Water Rlghts, Lf any, belor,r Casltas Dam were not consldered, 1n

d.eterminlng the run-off avallable for storage ln Casltas Reservolr.

There my be some clalms, but lf there are, they are belleved, to

be small.

The monthly rr:n-off is shown ln Table 6, page 16.

Montbly Distrtbutlon of Denand. on Matilila Reservoir

In ord.er to d.etermlne the montb.ly demanil, the records of the

Therrnal Belt 'rYater Company ln Santa Pau1a were obtained for the

perl od, I9?7 fo Lglr?. Thls company serves both d,omestlc water and

water for lrrlgatlon.
The monthty demancl of this cornpany vras converted. into percent

of the total d.emand. for each year. These percents of the annual

dernand were then applled to the various annual demand.s assumed

at MattLlJa Reser?oir.

The monthly dlstrlbutlon 1n acre-feet 1s shown ln the fol-low-

lng tables.

For 2100 acre-feet, ln Table 7r page L7.
For 2800 " It in Table 8, page 18.
For 3000 j' r' ln Table 9, pages L9 & 20.

The rnonthly dlstribution at Casitas ileservolr is based. on

the pnobable average percent of the total dernand.

The nonthly d,enand,s, in acre-f eet, are shown ln Tab1e 10, page 2l-.

I
I
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Operation'of lva'tili.ia Reservo ir
A table was prepared showing the area of the surface of the

lake for any given capacity. The table is not shown in thls
memorand.um.

i{ith the capacity-area table ard the lnfornation shown in
the preced.ing tables, the openatlon of the reservolr by months

was set up.

The operation was started with the reservoir full, TOOO acre-
feet on \{ay 1, L927. An annual d.raft of /*000 acre-feet was first
used. an,i lt was found. that the reservoir became dry a few years

later.
An arurual d.raft of 3OO0 acre-feet was then used. and the

operation was carried. through-to October, LgL6. This operatlon

is shown in Table 11, pages 22 to ?8. .
Thil d,raft of 3OOO acrre-feet carrled through the dry perloil

wlthout the reservoir going dry, but there were on3.y 370 acre-

feet in storage at lhe end of November, Lg)I, of whlch 250 acre-

feet are not available, because this amourt ls below the outlet.
The run-off during the winter of 1931-32 fllled the reservoir and

water was wasted.. Hovrever, an available supply of I20 acre-feet

1s dangerously }oy.

ft was then assumed that a year llke Lg28-29 folLoweh 1931.

Thls 1s not an unreasonable assumptlon.

Assr.unlnq a year Ilke Lg28-2g to follow 1931 glves a perlod

of flve years ln successlon of low run-off. Such a perlod

occurred durlng the d.ecad,e 1890 to I9OO.

The operatlon, wlth 3000 acre-,feet draftl wae carrled

through on thls assunptlon (See Table 12, page zg't, and. lt
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was found that the water was beLol the outlet on or about the

nidd.le of the follovring November.

A draft of 2800 acre-feet was then used and it was agaln

assumed "that a yeb,r llke L928-29 follorved I93L. 1"" fable 13,

pages )Q A, 31. It was found that by the end of the followlng

December there vrere 686 acre-feet, of whlcb /34 acre-feet were

avalLable througn dne outlet. Thls ls not as nuch as ls deslrable

for the low point.

It was then assumed that tne dan was finished and ready

to store water Novernber 1, 1927, with the water surface at the

outlet elevatlon, that is, with the reservolr empty for
available storage.

The operatlon lvas canled out with a draft of 2lo0 acre-

feet. see Tabre 14, pages )z e )). The available storage was 277

acre-feet at the end of November, Ig27. The winter of I.9)L-)z filled
the reservoir. rf a year like 1928-29 had for,rowed l9ll, there

would have been 625 acre-feet of water above the outlet.
Operation of Casitas Reservoir.

A study was made of tbe operation of casitas Reservolr

similar to the study that was nade for Matitija Reservoir.

An annuar draft of 4000 acre-feet was used first. rt was

found tbat the reservolr beca.ore dry 1n July, f93f .

An ann'ual d,raft of looo acre-feet was used next. fhls
operatlon was camied through from December , 1925, to october ,

L946, See Table L5, pages )4 to 4L

fhe reservoir was assumed to be enpty or at the outret on

December I, L9?5, but by May I, L92?, the suppty had increased to

2Lr54) acre-feet. There'were onry 957 acre-feet of vacant storage

;l-,'
{
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space. The lnflow clurlng the next four.years was small. The

draft and evaporatlon and seepage drrlng thls porlod reduced. the

amount of water stored, to ?lrLL acre-feet by the end of November, L93L.
- This zlrLL acre-feet appears to be a safe a.mount for hold-over.

However, it was assumed that a year llke l-927-28 folLowed

L9)I, and that an annual draft of 3000 acre-feet was contlnued.

Thls was uslng a five year period. of low run-otf. It was found

- that the reservolr would have been empty sometlme during the

following October. See Tab1e L6, page 12.
ldith the same flve year perlod. assumptlon, an annual d.raft

of 2800 acre-feet was used. See Table 16A, page L) to page 15.
\'t It 

"rus 
found. that tbere.were only )92 acre-feet in the reservolr

at the end of the assumed dry period.

An. annual d.raft of 2600 acre-f eet was then used. for the same

five year period. See Table 168, page L6 to page f8. There was

I a gain of tf,1 acre-feet in the amount of the stored. water at the

end of the flve year period over that when a d.raft of 28OA acre-feet

was used,

Because we are presureed. to be entering a dry periodr the

. nt"bable yield to be expected f or such a conditlon was'stud,ied..

The same five year period. of Iow run-off was used,r. except it
was assumed. the reservolr began to store water ln December, L927.

An annual draft of /r00 acre-feet was useil. The operation is
shown ln Table I6C, pages /*9 & 50. An lnspection of this table

shows that the amount of stored. water was dangerously low near the

end. of every year, even with this meager annual draft.
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Diverslon fr on l,Iatllt-la Reservol-r: to Casltas Re servolr
It ls the vurlterrs unclerstanding that the MattliJa Dam and Reser-

volr is a conservatlon proJect ancl not a dLverslon clam for Casltas
Reservoir. rf this ls. true, then the onJ.y water avaiLable for
Casitas Reservoir is that which would flow over lfatl1.lJa Dam.

The water shed,s tributary. to the two reservolrs are ad,Jaoent.

l'lhen the run-off of, one ls Iow, the run-off of the other is Low

and when the rru-off of the one ls hlgh, the run-off of the other
is hlgh. In ord,er to und.erstand this relatlon, the operatlons of
the .two reservolrs bave been set up slde by slde ln Table L7,
pages 5I to 57.

This table sbows the amount of stored, water at the beginnlng of
the rnonth and, the amount of overflow d.urlng the month at MatlllJa
Reservoir. It also shows the amourt'of stored water, the vacant

storage space anil the over-flow at casitas Reservoir.
Referring to Table ]r7, it can be seen that from [iay, L9Z?r.to

February , 1932, a period. of about five years, there was avall-able

f or d iversion only 585 aqe-f eet. Afso lt can be seen that the

floods of February, [iarch and Aprll , !9)2, procluceil L5r85O acre-

feet of overflow at liatilija Dam while there was only 6985

acre-feet of vacant storage space ln Casitas Reservolr to receive lt.
A more thorough stud,y of thls table is necessary before deeittlng

upon the sLze of the pipe llne to Casltas Reservolr.

t

i
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20 /7J-
/?464
/887/
/ t,Hf

Ac'f t

_.17?!_
2zrd?_
22fao
22fee-
2]r?o
2?lrv:
2/ 784
2/a Z1 ,

2o3"f|
/lto/l
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/5o

_t 8p
2/o

t40,

- 
)3o

- 34a
, 3/o

3za
27o

- 2-'/o-
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= Ldl-.+A

7Z

- 37a
- 3/L

2a7y'l
2oot3

2t3
-222

6 I

JJSott
J 4'Pqz
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--4tt4/7il t7

/Jt3

5tz
5zz
5a?
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_-*,-2/t
-.4ts
-,L 37
--.,.73a
-.7/2
-.t/1
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r_9_e t
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__-_15{,
._- 2!7 _
- st3

-12

- ts2

- 315
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- c8
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t3

_,1{J_
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I t7_
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I
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7.r.s

qt.
t2c
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- l7?
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-t2s
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-Jo4-lil
-144
-t 7?

0

I loz
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.lsz
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J8t-r-
4a3t

//?8t
xJ4k
J4151
l22t€
- 
jiol-
qu/

/ 34u
J1157
/3781.
Ea4

_131.r-l
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.7qt

,'142.
-a2./t
./,4s
1<1
ilta
4tD

.375

3?o
.t/l\

-.7rr..4sY

.ltA
,7q2
.'73t-.131-

.ssr

.y'fn

-44o

J?8

--l to
l/z't LL1.,

.555

.42o

d
2lo

6
o
/)
A
o

- dts
.dtl
.a75
.t2l
7it

_o
6

o
.o ty'

o,
0

J41-
_ ___0_-

n

.til
751

.t47

:_a_ -
-,&/' .a,24

D
o
o

.al7

.bL-r
//21

, /ts
/)

tl

Rainfall
Feet

-12/

J./n/.

-7qt
-.rt L

-.22t

--54tl
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