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MATILIJA DAM

RESERVOIR OPERATION AND

MODIT'ICATION COST STUDY

SECTION I

INTRODUCTION

PURPOSE Ol. STUDY

In a study cornpleted in I97Z by the International Engineering
Cornpany, Inc., of San Francisco (IECO) for the Ventura County Flood
Control District (FCD), the structural stability and current state of stresses
in Matilija Darn were evaluated. The study found continued chernical ex-
pansion frorn an alkali-aggregate reaction in concrete flanking the existing
spillway section which caused excessive cracking and rnade the concrete
structurally ineffective. It was found that the footbridge spanning the notch
near the left abutrnent would be stable for a horizontal acceleration of 0. I g
applied at Elevation 1095. However, for an earthquake rneasuring 6.5 to 7

on the Richter Scale occurring on the Santa Ynez fault, the footbridge was
found to be unstable.

Recomrnendations by IECO included extensive testing of the
concrete at various levels of the darn, an additional rnonitoring prograrn
of differential rnovernent, and rnajor rnodifications to the footbridge sPan-
ning the notch. More recent rnovernent of concrete on the left side of the
dam indicates a need for rnajor rnodifications to.the entire wallcrvay crossing
the dam, and the rernoval of additional sections of concrete flanking the
spillway notch and above Elevation 1095.

In view of the continuing need for costly rnodifications to the
darn to maintain its structural integrity, and the very significant reduction
in storage capacity frorn the I'as builtil reservoir configuration, questions
were raised regarding the future benefit of rnaintaining Matilija Reservoir
as an active storage facility. On Marcb 12, 1974, the Ventura County
Board of Supervisors authorized staff to participate in a detailed study
of Matilija Darn and Reservoir to deterrnine probable costs of necessary
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rnodifications and revised testing program, and to deterrnine expected
benefits to Casitas Municipal Water District (CMWD) for water stored
inMatilija and diverted to Lake Casitae. Costs for the $15,000 study
were to be shared equally between the FCD and the CMWD. Results
of the study and overall approach used are described in this report.

HISTORICAL BACKGROUND

Matilija Darn is located on Matilija Creek in the upper reaches
of the Ventura River Watershed about five miles northwest of Ojai (Plate 1).
The darn was designed for the FCD by Donald R. Warren Cornpany Engineers,
and it was constructed by Atkinson-Kier-Bressi and Bevanda. The con-
struction contract was signed on June 18, Lg46, and construction began
later that year. On March 14, L948, the sluice gate was closed and the
reservoir began its initial storage of water from the Matilija Creek Water-
shed.

The darn has an average height o{ 1t0 feet and a crest length
of.620 feet. The arch section varies {rorn a thickness of 8 feet at the crest
to 35 feet at the base. In addition to an uncontrolled overflow spillway,
the darn has two outlet pipes. A 48-inch diarneter outlet pipe is located
near the center of the arch at Station 3+09, and its invert is at Elevation
1000. 8. It has a 48-inch sluice gate at the upstrearn entrance arrd a 4?-
inch Howell-Bunger regulating valve at the downstrearn end.

A 36-inch diarneter outlet pipe is located near the left abutment
at Station I+25, and its invert is at Elevation 1025.0. This outlet connects
Matilija Reservoir with the distribution systern of the CMW'D. It has a 36-
inch sluice gate at ttre upstream entrance, and a 36-inch Butterfly valve is
located in the line just below the darn which facilitates the bypassing of flows
directly to the strearnbed. See Plate 2 for general layout of darn and location
of outlet works.

Original storage capacity in Matilija Reservoir was 7,018
acre-feet (Atr.) and prirnary purposes of the reservoir are water conserva-
tion and flood control in the Ventura River Watershed.

During the Januaty 1952 storrn, storage capacity in Matilija
Reservoir reduced the peak inflow frorr B,800 cubic feet per second (cfs)
to a peak outflow of 3,530 cfs. Storage in the reservoir during the February
1962 storrn, reduced peak inflow frorn 6,570 cfs to a peak outflow of 5, 130
cfs. Because of a reduced storage capacity and the extrerne runoff rates
associated with the 1969 flood, the reservoir filled early in that storrn period
and it had littie effect on peak attenuation during that event.

2



Frorn 1948 through calendar year 1958, a total of 3,085 AF
of water frorn Matilija Reservoir was sold for beneficial use in the Ojai
area, and 9,613 AF were spread in the Ojai spreading basin.

On January 1, L959, the Ventura River Municipal Water
District (VRMWD), now CMWD, assrrned responsibility for the operation
and related maintenance of Matilija Darn and pipelines to Ojai for the pur-
pose of integrating their conservation capabilities with the Casitas Project.
Flood flows were to be stored in Matilija and later released for diversicn
,--- I -1 ^- -at,-,- !-- rt- - n-l l - . 
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rental of Matilija Darn for the agreed-upon 5O-year operating period,
VRfuIWD agreed to pay the rernaining bonded indebtedness on the darn
arnounting to $2,388,750. Final payrnentwas to be rnade on June l, 1979,
after 20 years of the 50-year agreernent period.

On August 20, L964, Bechtel Corporation of San Francisco
was authorized to perforrn a prelirninary review of Matilija Darn for the
purpose of evaluating the condition of the strtcture with respect to its
safety. Their preliminary analysis indicated that concrete deterioration
and pattern cracking was occurring in concrete placed during the late
stages of construction. Noticeable yielding in the left abutrnent was also
discoveied. Following a more thorough review of data supplied by the
testing and rnonitoring prograrn, it was decided to lower the crest of the
darn by 30 feet. In late L965, a notch was cut in the central portion of the
darn 30 feet deep by 280 feet wide. Cutting the notch reduced the original
storage capacity frorn 7,0I8 AF to 3,856 AF.

In January 1969, the rnaximum storrn of record occurred in
the Ventura River systern and a second storm of sirnilar magnitude
followed in February. Runoff filled the reservoir, causing the dam to
spill a total oL27 days during the 1968-69 water year. The storms 

7

deposited over 1,000 AF of debris in the reservoir during the'196)."stonn
and further reduced the storage capacity to 2,473 AF. At theli-esent
tirne, Matilija can store about 2,376 AF of water.
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SECTION II

FINDINGS AND CONCLUSIONS

FINDINGS:

From the analyses and results of this study, findings are
ag follows:

1. Using the current operation plan for Matilija Reservoir
and the Robles Diversion Canal, initiated on Decernber I4, l9?0, (except
as noted in Item b), below) it is calculated that:

I95 9- 1973 Period

a) 33,740 Af'of surplus storrn flows in Matilija Reservoir
could have been diverted to Lake Casitas

bl 24,856 AF of surplus storrn flows were actually stored
in Matilija Reservoir for diversion to Lake Casitas. (Prior to Decernber 14,
1970,. other operation plans were in effect. )

c) 5,629 AF were stored in Matilija Reservoir for emergency
surnrnertirne storage and L2r 676 AF for convenience storage of low flows
less than 50 cfs.

L973-2009 Period

al 29,752 AF (826 AI.lyear) is the projected capability
for the storage in Matilija Reservoir of surplus flood flows for later
diversion to Lake Casitas using present outlet capacity, and providing
adequate storage capacity is available in Lake Casitas.

b) ll,0I0 Atr' is the projected potentiaI of Matilija Reservoir
for ernergency surnrnertirne storage and I8r744 AF for convenience storage
of low flows less than 50 cfs.

Z. . Because of the continuing movenlent of piers supporting
the wallcways and deterioration of concrete above the notch, portions of
the walkways are considered hazardous and rnust be rernoved. At present,
the structural adequacy of that portion of the darn below the notch is con-
sidered satisfactory. Tests are underway to verify. this condition.

-4-



3. An investigation of future alternatives for the operation
or disposition of Matilija Darn was completed and costs of five alterna-
tives are susunarized in Table 5, Page 19. Costs shown in Table 5 are
eetirnated for the rernaining life of the existing agreem,ent between CMWD
and FCD, which is about 34 years. The sumrnary shows that because of
the high cost of an alternative water supply, the elirnination of Matilija
Reservoir as a water conservation facility, (Alternatived I and 2) will .|y
cost at least 5.8 million dollarg between l9?4 and ZOO9. Maintaining . r,';'.'\
Matilija Reservoir as a water conservation facility with specified rnodi- t

fications would cost between 2.28 million dollars and 2.80 million dollars
between 1974 and 2009. An environrnental assessment of alternatives
coneidered in this study has been cornpleted and is included in a separate
document.

CONCLUSIONS

Conclusions of this study are ae follows:

1. Results of the study indicate that a rnore econornical
alternative source of water is not available, and unless Matilija Darn is
found to be unsafe, hazardous, or otherwise unfit for operation or storage
of waters, its continued operation as a water conservation reservoir is
in the best interests of the public.

2. The State Division of Safety of Darns requires that at
Ieast one outlet be rnaintained in a safe, operational condition. They
have indicated ttrat the dewatering tirne associated with the existing 36-
inch outlet located near the left abutrnent is adequate.

3. The apparent least costly alternative is Alternative 4,
which includes abandonment of the 48-inch center outlet; and modifications
and enlargernent of the 36-inch outlet to maintain the present maxirnurn
release capability of 500 cfs, installation of a Howell-Bunger regulating
valve on the enlarged outlet, replacernent of the riser on tJ:e enlarged out-
let, rernoval of all wallcrvaye frorn the left abutrnent to the right side of the
notch, and rernoval of cracked concrete left of the notch. This alternative
assurnes that concrete below the notch is structurally satisfactory. Total
cost to both agencies of this alternative to the year Z0O9 including rnodifi-
cations, operation and rnaintenance and bond payments is estimated to be
92,?84,0O0, and it would retain Matilija Reservoir as an active flood con-
trol and water conservation reservoir.

a) The cost for rnodifications of this alternative are
estirnated to be $640,000 (See Table 5, Page I9. ).

E.



SEGTION III

RECOMMENDATIO NS

It is recomrnended that:

I. Matilija Darn be rnodified in accordance with the least
costly alternative described in Alternative 4.

Z. When plans and specifications for the rnodifications spe-
cified in Alternative 4 have been prepared, the feasibility of negotiating
an amendrnent to the existing agreerrent between the cMwD and FcD
should be considered. Provisions that rnay bei considered in the arnend-
rnent are:

a) The CMWD will continue to operate and maintain the
facility as specified in the existing agreement until either the silt level
reaches Elevation 1085, the usable storage capacity is reduced to less
than 500 acre-feet, or.it has been deterrnined by either the State Division
of Safety of Dams, the state Division of Industrial Safety, or by mutual
agreernent between the CMWD and FCD that the darn is unsafe, hazardous,
or otherwise unfit to operate or store water.

b) The t.CD will transfer ownership of the Matiiija pipe-
lines to the CMWD.

c) In the event that the CMWD must discontinue operation
of Matilija Darn for any of the reasons listed above, the FCD will assunie
cornplete responsibility for the operation and disposition of the facility
and will reirntnrrse the CMWD for any bond prepayments.

d) The CMWD will share in the cost of rnodifications to
Matilija Darn described in Alternative 4 up to that portion of the altera-
tion attributable to the operation of Matilija Darn as a water conservation
facility.

6



SECTION IV

WATERSHED YIELD AND

RESERVOIR OPERATION

During and irnrnediately following etorrn events since 1959,
the CMWD diverts surplus etrearnflow frorn the upper Ventura River
to Lake Casitas. Turnout to tJle diversion canal is located approxirnately
one rnile below the corrfluence of Matilija Greek and NortJr Fork Matilija
Creek (Plate l), and the canal has a rnaxirnurn capacity of 500 cfs.

The streamflow that is diverted to'Lake Casitas originates
frorn the 55-sguare-rnile controlled watershed above Matilija Darn,
and the uncontrolled drainage area of about 19 square rniles between
the darn and the diversion canal. Runoff frorn rnost of the uncontrolled
drainage area is rneasured by the strearngaging station on North Fork
of Matilija Creek. Continuous runoff records from North Fork began
in October 1933. An'additional streamflow recorder is located in the
study watershed about 0.4 mile below Matilija Dam, and its record
began in Octobet Lj27. A etrearnflow recorder was located at the up-
strearn end of the reservoir frorn May 1948 to January 1969 when it wae
destroyed. The recorder at this location was not rebuilt. Recorders
are also rnaintained at the Robles Diversion Dam on both the diversion
canal and the Ventura River imrnediately downstrearn frorn the darn.

To isolate the quantity of water diverted to Lake Casitas
frorn storage in Matilija Reservoir on1y, requires a detailed analysis
of runoff rates in conjunction with the operation plan of the reservoir.
This cornplex analysis is poesible with electronic data processing
techniques.

A cornputer program was written by the FCD that considers
irrflow to Matilija Reservoir together with flow rneasured by the gaging
station on North Fork and flow conditions in the Robles Diversion Canal.
During the first phase of this study, if the cornbined flows were less than
520 cfs (500 cfs for diversion and 20 cfs for release to downstrearn uses)
irrflows were released frorn Matilija Darn up to a rnaxirnum cornbined flow

7



of 520 cfs. rf the cornbined flows were greater than 520 cfs, the
regulating valve on Matilija Dam would close and excess flow would
be stored for later releaee and divergion. 'Water that is stored for
later release and diversion is considered a benefit accruing to CMIfrID
becauee of Matilija Regervoir and only those releases were considered
in the study.

Another alternative operations I rnethod investigated con-
sidered the 36-inch outlet near ttre left abutment as the only outlet
available for release. That outlet has a rnaxirnurn discharge of only
about 200 cfs and it neceseitated a reevaluation of the beneficial storage
capacity of Matilija.

To consider storage in the regervoir lost to siltation, a
debris production routine was added to the cornputer prograrn. An
equation recently developed by the United States Geological Survey for
cornputing debris yields frorn watersheds in Vdntura County was con-
verted to daily debris production and ptograrnrned. Storage in Matilija
Reservoir lost to siltation has been n:leasured on three occasions: I958,
L964, and l9?0. The debris yield equation was tested and verified on
the Control Data 6600 cornputer using daily inflows to the reservoir frorn
1948 through 1969. Sorne adjustrnent was necessary to ensure that corn-
puted deposition rnatched known deposition for the years 1959, I964, and
I 970.

Using daily streamflow rates,
the following operations.

the cornputer prograrn perforrrrs

l. Using daily data frorn the streamflow recorder above the
reservoir and the verified debris yield equation, cornpute debris inflow.

Z. Add debris inflow to current deposition in reservoir'and
cornpute new storage table.

3. Consider reservoir inflow and flow in North Fork and
cornpute release for downstreaur uses and diversion.

4. Adjust regervoir storage.

. 5- update running totals of debris inflows, stream{Iow,
downstreana uses, spirlway flow, and storage released frorn Matilija
and diverted to Lake Casitas.

6. Repeat steps I through 5 with following dayrs resbrvoir
inflow

o



PHASE I STUDY. (oPERATION WITH 48- CH OUTLET

The operation criteria for Matilija Reservoir ueed in this
studywas developed by the CMWD and became effective on Decernbet L4,
1970. The.regervoir is operated as foll.owe:

I. On Novernber I of each year, reduce reservoir level to
the rninirnurn pool of 533 AF.

Z. Store excese flows in Matilija only when discharge at
diversion canal exceedg 52Q cf.a

3. Release frorn Matilija such that flow in diversion canal
is at least 50 cfs.

4. Dravr reservoir to rninirnum pool of 533 AF as soon as
possible after storrn.

5. On April I of each year, allow reservoir level to increase
to around I,000 AF for ernergency sruntnertirne storage.

BENEFICIAL STORAGE 5 -1 73 - The quantity of water available each
year frorn Matilija for diversion to Lake Cagitas during tJ:e historic period
frorn 1959 through water year l9?3 was cornputed in three steps. In the
first step, the debris deposition routine was verified and it, therefore, con-
sidered all inflows to Matilija Reservoir frorn 1948 through water year L969.
Wren the computed deposition rnatched the rneasured deposition in 1958,
L964, and I9?0, the debris yield equation was satisfactorily verified, and
the resulting storage yield represented storage available for diversion to
Lake Casitas during that period. Cutting of the notch in 1965 was included
as input data to the prograrn.

During the 1969 flood, the streamflow recorder above Matilija
Reservoir was destroyed and it was not replaced. It was, therefore,
necessary to synthesize reservoir inflows after 1969 using daily change
in storage and streamflow recorded at the gaging station just below the
dam. Second step of the study, therefore, consisted of running synthe-
sized inflows for the period 1969 through water year L973.

According to tJ: e reservoir operating plan, inflows to Matilija
that are stored and diverted to Lake Casitas consist of the following
three cornponents.

t. Storrn flowe that would normally pass to the ocean.

Sumrnertirne ernergency storage between April I
and Novernber 1.

t

z
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3. Temporary storage of flows legs than 50 cfs.

The CMWD indicates that ltems 2 and 3, above, represent flows that
would norrnally be diverted, even without the availability of Matilija
Reservoir. Those flows are stored in Matilija only as a convenience
and in any econornic analysis they should not be assigned the sarne
value as storrnflows that wourd norrnally pass to the ocean. It was,
therefore, decided that inflow volurnes stored in Matilija and later
diverted to Lake Casitas would be tabulated in their three cornponents.

The final step in this analysis consisted of a rnodified corrr-
puter run that totaled only diverted storrn flows and ignored emergency
surnrnertirne storage and storage of flows less than 50 cfs. Emergency
gumrnertirne storage was deterrnined each year by subtracting 533 AF
(rninimurn poot) frorn reservoir storage at the close of the water year.
Since these flows were.norrnally diverted around Novernber I of each
year' the cornputer totaled thern in the water ygar begiruring October 1.
However, the inflows were stored during ttre previous water year and
they were, therefore, tabulated as beneficial storage during that year.

Convenience storage of flows less than 50 cfs was then found
by subtracting Jrorn results of steps I and 2, results frorn the modified
computer run and surnrnertime storage. Table I includes a surrrnary of
total beneficial storage capability of Matilija Reservoir for the period
I948 through 1973, beneficial storage by components, and an estimate
by the CMWD of storrn flows actually diverted to Lake Casitas from
1959 through I973. The total of actual beneficial flood storage is dif-
ferent frorn computed storage because the operation plan used in the
study becarne effective in t9?0, and an operation plan repregents ideal
conditions that may not be rigidly followed during every runoff period.

BENEFICIAL STORAGE I 973-2009 - To estimate the expected future
lternatives were considered. Thebenefits of MatiLija Reservoir, two a

first assurrres that reservoir siltation continues at the historic rate frorn
I948 through 1969, and that no cleanout takes place. This analysis would
define both the beneficial storage capability during this study period and
the approxirnate rernaining usable life of the reservoir by ZOO|, assurning
no cleanout.

Since it is not possible at this time to predict what runoff
cycles will occur in the future, it was decided to use the historical period
in various cornbinations to estirnate future benefits, and average the
results. Three assumed hydrologic cycles were run. The first con-
sidered that the I948 through l9?3 period occurred again in that sequence.

- 10 -



TABLE I

BENEFICIAL STORAGE CAPABILITY OF MATILIJA RESERVOIR
WATER YEARS I949 - I973

l.later
Year

1949
50
5l
52
53
54
55
56
s7
58
59

1960
6'l
62
63
64
65
66
67
68
69.l970

71
72

197 3

TOTAL
1959-73

AV E RAGE
I 959-73

Annual
Total

AF

0
0
0

13,364
I,408

997
523

I,323
702

17 ,233
2,166

599
66

7,056
622
192
945

1 0,850
7,478

546

,'l 00
,7 86
,006
,I 58

Conserved
Storm Fl ow

0n 1y
AF

I 0,68

,4.|5
I ,137

8,206
3,417

0
6,046
I,950
1 ,924

0
4,920

S umme r
Eme rg en cy
Storage

AF

0
0

56
561

99
523
178
503
521
512
514

42
0

5?9
133
464
5ls
576
538
592
603
579
450

94

5,6?9

Storage of
Fl ows Less

Than 50 cfs
AF

0
0
nU

2,6?1
847
B98

0
433
199

1 ,2gg
517

85
24

916
93
59

481
2,1?9
3 ,485

8
I,349

547
I ,283

5s6
I ,144

12 ,67 6

Actua l
Co n s erved

Storm Fl ows
AF

0
0
0

4,414
0
0
0

6 ,000
3,193

0
I ,9oo
1.,680
I ,900

194
5,575

24,856

0
0
0
7
0
0
0
2
0
4

71

0
0

6,140
0
0
0

I

,9877
3
3
I
6

52,557 33,740

3,503 2,?49 375 84s I,657



The second cycle considered that that period occurred in reverse order
(t9lg- 1948). For the third cycle, water years from the period l94g
through 1973 were selected at random. In the eecond cycle analyzed,
the 1969 event occurred again on two occaeione - l9?8 and again in 2003.
Under those conditions, rernaining storage in Matilija Reservoir in ZOO1
would be only about f 60 AF. The 1969 event occurred only once during
the remaining two cycles and usable storage by 2009 was estirnated to
be about 750 Atr., under those conditions.

Results frorn the ttrree cycles are tabulated in Table 2, which
shows that water temporarily stored in Matilija and later diverted to
Lake Casitas during the period L973-2009 ranges frorn SZ,?04 AF to
64,543 AF. The average of the three cycles is about 5g,000 AF, rnaking
an average annual of about L,622 AF/year. Since results frorn the first
cycle analyzed (L948 through L973 data in sequence) were very close to
the three cycle average, it was decided to run only that cycle for aII
future analyses. This would reduce excessive cornputer runs and it
would produce consistent results that could be easily compared

Using the 1948-19?3 cycle, the expected future benefits
were then separated into tJre three storage cofirponents consisting of
excess etorrn flows, ernergency surunertirne storage and convenience
storage of flows less than 50 cfs. The results are tabulated in Tab1e 3.

The second alternative that was considered in evaluating
future benefits frorn Matilija Reservoir assumed that all debris deposited
since r948 was rernoved frorn the reservoir and that beginning in Lg73
the original storage table applied. However, spillway elevation was con-
sidered to be Elevation 1095 to conforrnwith the alteration that was done
in r 965.

The cleanout routine was run using the I94g through L973
data and results are tabulated in the last column of Table 2. The tabu-
lation shows that a cornplete regervoir cleanout will provide an additional
41,000 AF for diversion to Lake casitas during the period l9?3-zoog.
This additional benefit was not separated into the three storage cornponents.

PHASE Z STUDY - PERATION WITH 36-INCH OUTLET

Because of deteriorating concrete and the possibility of
unstable bridges, access to the center outlet has become unsafe and
necessary alterations were found to be very costly. Therefore, this
study was undertaken to evaluate the effect on benefits of abandoning
the central 48-inch outlet and using only the 36-inch outlet located near

12, -



TABLE 2

EXPECTED BENEFICIAL STORAGE CAPABILITY OF MATILIJA
RESERVOIR, t^lATER YEARS 1974-2009. VARIOUS HYDROLOGIC
CONDITIONS, PRESENT RESERVOIR CONFIGURATION, CLEANOUT
CONFIGURATION.

l.la ter
Year

Ex ected Benefi ci al Stora e
an 0m eanou

'l 948-'l 973 Data 1973-1948 Data Selection I 948-1 973 Data

197 4
75
76
77
7B
79

I 980
8l
B2
83
84
85
86
87
8B
89

1990
9l
92
93
94
95
96
97
98
99

2000
01
02
03
04
05
06
07
OB

2009

536.
301 .

0.
6,541 

"
I ,408.

997 .
523.

I,323.
615.

B, g6l .
2,166.

s99.
66.

3,031 .

622.
192.
946.

6,738.
6 ,026.

546.
2,364 .
1 ,A27 .

2,361 .
I ,006.
I ,896.

428.
301 .

0.
I ,547.
I ,'l 95.

267 .

349.
956.
457 .

I,4gl .
668.

556.
092.
I 05.
77 2.
565.
5l I .

680.
259.
057.
574.
556.
418.
529.
94.

I ,l8l .
2,547 .

629.
I,435.

503.
394.

I ,357.
I,71.l.

430.
157.

0.'l 
, gl 5.
936.

I,754.
BB5.

52,204 .

3 ,664 .
450.

94.
I ,188 "

503.
237 .
577 .
490.
399.
850.
s79.

3,321 .
537.

7 ,248.
7 ,9?1 .

994.
672.

5 ,522.
5 ,948.
2,lg] .
'l ,36.l .

648.
'l ,595.

636.
513.
828.
508.
246.
422.
473.

3,.l.l2.
3lB.

0.
I ,508.

7 62.
228.

0.
0.
0.

9,454.
I,408.

997 .

523.
I,323.

61 6.
12,286 .

2,166 .

599.
66.

4 ,48?.
622.
192 .

6
1

3
2
5

5,
5,
l,

t

6,
z,

2 t

9
lo,2

714
5

719
3,.|
3 'Bl,o
6rl

5

46.
90.
64.
46.
60..l6.

03.
06.
76.
36.

301 .

0.
6,589.
I,408.

997.
523.

I,323.
616.

9,065.
2,166 .

502.
0.
0.
0.
0.
0.
0.

TOTAL 58,45'l .

- 13 -
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TAB L E3
ESTIMATED BENEFICIAL STORAGF^!AI4qILITY 9I MATILIJA RESERVOIRtlATER yEARS rst4--'ioog

l.la ter
Yea r

c0ns erv ed 5 umme r Storage ofAnnual
Total

AF

Storm Fl ow
0nly

AF

7
I

,6

Emergency
Storage

AF

l4s.
0.

95.
511 .

99.
sl I .
178.,
503.
491.
5l I .
5l I .
42.
0.

5l I .
133.
464.
5l I .
511 .
5l I .

s]1 .

506.
492.
4s0.
94.

428.
'145.

0.
95.

349.
99.

349.
'l 78.
344.
343.
197 .

| 92.

Fl ows Les s
Than 50 cfs

AF

197 4
75
76
77
7B
79

I 980
B1
B2
83
84
B5
86
B7
B8
B9

1990
9l
92
93
94
95
96
97
98
99

2000
01
02
03
04
05
06
0'l
OB

2009

536.
301 .

0.
6,541 .
I,4oB

997 .
523.

I ,323.
616.

8,961 .
2,166.

599.
66.

3,031.
622.
192.
946.

6,739.
6,026.

546.
2,364.
1 ,027 .
2,361.
I ,006.
I , 896.

428.
301.

0.
1 ,547 .

I ,'l 95.
267 .

349.
956.
457 .

I,49].
668.

,I 37.
0.
0.

,600.
0.
0.
0.

535.
ls6.

0.
2,lll.

897.
898.

12.
433.
113.
808.
5l B.
88.
24.

I,431.
1ll.
59.

482.
2,139.
3,552.

35.
0.

33.
I,394.

556.
26.

4,33

0
0
0
5
0
0
0
2
0
2

7

6

I

4 ,0Bg.
I ,963.

0.
2,269.

4BB.
47 5.

0.
1,776.

0.
0.
0.

1 ,129 .

0.
0.
0.

338.
0.

I ,596.
I86.

t

0.
1 56.

0.

TOTAL 58 ,4 5.l A. F.

1,624 A.r./vR.
29,752 A.F.

826 A.F./vR

I I ,01 0 A. F

324.
846.
1 68.

0.
440.
ll3.

0.
285.

18,744 A.F.

521 A.F./vn.
AV ERAG E

14-
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the left abutrnent. Since the 36-inch outlet is srnaller and located at
a higher elevation, its rnaximunx discharge is only about 200 cfs.
With a srnaller outlet, tJre operation study would specify storage in
the reservoir during tirnes in which it was not previously required,
and Matilija would be storing water while the diversion canal was
running at less than full capacity. Since all water stored in the
reservoir, and later reledsed fqr diversion, is counted as a benefit
to the CMWD, ttris change to a srnaller outlet would show a false
benefit. A!.so, the need for storage earlier in a storrn period indicates
more frequent spillway flow and rnuch of the spillway flow is lost frorn
the systern because the di*ersion canal is lirnited to 500 cfs.

A routine was added to the cornputer Prograln that would
compute, on a daily basis, the total strearnflow lost frorn the systern
below the Robles Diversion Darn when the canal was running at its fulI
capacity. The prograrn was run using the 1948 tJrrough 1973 data with
the central 48-inch outlet and again using the smaller 36-inch outlet.
Volurnes of water lost frorn the systern during each run were totaled
and the difference represtents the decreaee in benefits to the CMI{D
imposed by the change in outlet facilities. Results frorn the cornputer
runn are tabulated in Table 4. The cornputatione show an average annual
reduction in flows diverted to Lake Casitas of 128 AF/year, using only
the 36-inch outlet for releases.

- 15 -



TABLE 4

EXCESS RIVER FLOt^l BELOt^l ROBLES DIVERS ION
CANAL USING 48" AND 36I'OUTLETS

Water
Year

Annual Excess
48" 0utl et

AF

Annual Excess
36" 0utlet

AF

Annual Excess
D i fferenc e

AF

197 4
75
76
77
7B
79

1 980
BI
82
B3
B4
B5
B6
87
BB
89

1990
91
92
93
94
95
96
97
98
99

2 000
0'l
02
03
04
05
06
07
OB

2009

TOTAL

0.
0.

12,722.
0.
0.
0.
0.
0.
0.

22,829.
0.
0.
0.

23,glg.
0.
0.
0.

l6,og5.
3,901 .

0.
,8.l 4.
,589 .

,908.
0.

28,873.
999.

I3,49

24,52

24 ,?.0

,l6,71

4,I 63 .
0.

1 00,497 .
I ,585.
2 '004.

15,97

0
0
3

0
0
0'

0
0
0
6
0
0
0
?.

0
0
0
7

761.

-l ,697.

383.

- 632.
- 362.

239 ,238.

6,646. A.F./YR.

243 ,960.

6,774. A.F./YR.

- 683.+ 3.
- 96.

29.

6

-4 ,622.

I28. A.F./YR.

99
I
I

.l0,555.

0.
0.
i) .

I 5,876.
0.
0.
0

369.
0.

0..l 0,584.

366
0

0
(l

0
0
0
0
0

+

28,867 .

996.

+

+
+

3

6
3

AVERAGE

-16-



SECTION V

ALTERNATIVE PLANS FOR

T.UTURE MATILIJA DAM OPERATION

In the reservoir operation study, it was found that with con-
tinued operation of the 48-inch center outlet a total of alrnost 30,000 AF
of surplus storrn flows could be ternporarily stored in Matilija Reservoir
and later diverted to Lake Casitas during the 36-year period frorn 1973

through 2009. tf the 48-inch center outlet were abandoned and only the
36-inch outlet used for all releases, a total of about 25,000 AF of storrn
flows could be stored in Matilija and diverted to Lake Casitas during
that sarne 36-year period. However, costly rnodifications associated
with the continued operation of Matilija Reservoir as a water conserva-
tion facility, and the possibility of additional rnodifications at sorne future
tirne, made it necessary to evaluate all practical options regarding the
future operation and use of Matilija Darn.

In view of the continued chernical expansion and present
inaccessibility of portions of the darn, the|tdo nothingil alternative was
not considered an acceptable solution. Therefore, a total of six possible
alternatives were considered in this study.

ALTERNATIVE 1:

In this alternative, the FCD would reassurne control of the
darn, relieve the CMWD of financial responsibilities relating to the darn,
and destroy the structure by rernoving all concrete above Elevation I040 -
the present silt pool elevation (Plate 2). This alternative would save all
fufure O&M costs and the cost of rnodifications to the footbridge, risers,
and outlet facilities. However, the rernaining bonded indebtedness,
amounting to about $519,000, would still need to be paid, and the CMWD
will request reirnbursernent frorn the FCD for their prepayment of bonds
since L959. The destruction bf Uatitija Darn would also necessitate the
location of an alternative source of water supply to replace the 826 AI./
year loss frorn Matilija Reservoir; and, with no Matilija Darn, an increase
in siltation would occur in the reservoir behind Robles Diversion Darn
requiring rnore frequent cleanout operations.

-17-



COST TO DESTROY DAM . Prior to cutting tJre notch in 1965, various
considered and aesociated costs were

estirnated. Alternatives considered in that analysis were the cornplete
rernoval of Matilija Darn to Elevation !80, the original streambed
elevation, and the rernoval of all concrete above Elevation 1000 and
Elevation L020. The present silt lever in Matilija Reservoir at the
darn is about Erevation 104qas shown in plate 2. using the 1965 cost
data updated to 1975 prices, the cost of rernoving all concrete above
Elevation 1040 was estirnated to be about $1,200,000 and it is tabulated
in Table 5.

COST OF ALTERNATIVE WA TER SUPPLY .

modification schenes were

the Rob1es Diversion Canal has been evaluate

forrned by the Robles Di
cy of debris. W}.en the

The possibility of enlarging
d on various occasions since

its construction as part of the Casitas Project in 1959. An enlargernent
of the canal frorn its present capacity of 500 cfs to Z?OQ cfs would increase
the safe yield for Lake Casitae by about ZZ5O AF/year. Present cost of
the enlargernent project is estimated to be abgut $t I million.

The loss of Matilija Reservoir represents a loss of about
826 AFlyear, which is about 3? percent of the increased yield frorn an
enlarged canal. Therefore, the cost associated with the developrnent of
an alternative water supply was estirnated to be 3? percent of $ll rnillion,
or about $4, 150, O0O.

cosT oI. ADDITIONA L DIVERSION DAM CLEANOUT - The reservoir
version Darn is estirnated to hold about 40, 000
reservoir fills, and prior to cleanout, additional

debris Passes through the dam outlet works and is deposited downstrearn
in the Ventura River. Each year debris enters the reservoir frorn the
19-square-rnile uncontrolled watershed; and, when necessary, the debris
is rernoved and stored during the dry surnrrler rnonths.

With Matilija Dam rernoved, an additior:al 55 square rniles
of watershed area will be contributing debris to the regervoir behind
Robles Diversion Darn and siltation wiII occur rnore rapidly, requiring
nf,'ore frequent cleanouts. The increased cost of reservoir cleanout
was estirnated to be about $200,000 frorn L974 through 2009,

MATILIJA CONDUITS In addition to Matilija Darn, the Ma tilija Project
included a 43,000 foot pipeline extending frorn the darn to the City of Ojai.
Conduit sizes range from L?tt to 36" in diarneter. This conduit systern
represents a portion of the distribution systern for the CMWD, and it is
connected with conduits from Lake Casitas. If Matilija Darn is destroyed,

18-



SUMMARY OF P

TABLE 5

ROERT TFIITURE HATILIJA COSTS

ALTERNATIVE
3

CMl.lD oPerate & con-
trol dam. Abandon
48" outlet. 0Perate
36" outlet. 200 cfs
maximum release.

BY ALTERNATIVE AND AG

(Dollars)
ENCYV

1

DestroY dam

elevatlon I

4, I 50, ()oo

2oo,oo&!

52,000

0

4 ,402 , 000

(l ,ol7,ooo)
3,385,000

I ,200,000

467 ,000

I ,ol7,ooo

2,684,ooo

0

2 , 684 ,000

6, 069,000

2

FCD operate & con-
trol dam. Abandon
48" outlet. OPen

36" outlet.

4
CHI.{D operate & con-
trol dam. Abandon
48" outlet. Enlarge
36" outlet.' 500 cfs
maxlmum release.

5

Cl'll,lD operate & con-
trol dam. 0Perate
48u & 36u outlets.
500 cfs maximum
rel ea se .

to
040.

I

\o
1

CASITAS I4UNICIPAL I'IATER DISTRICT:

Alternatlve source of water'

Additlonal cleanout behlnd Robles Dam'

Remalnlng bond PaYments'

Annual 0&M 0 $8''100/Year'

Ct4llD share of structural modifications

Subtotal

Cred I t
Net cost to Cl'll'lD.

FLOOD CONTROL DISTRICT:

Remove dam to e'levatlon 1040'

Remalning bond PaYments'

Relmburse CMI'ID for bond prepayments'

Relmburse CMWD for 128 AFlYear'

Monltoring and testing Program'

Annua'l 0&M G $20,000/Year'

Structural modlflcatlons'
Subtotal

Credi t
Net cost to FCD.

Total Net cost' (1974-2009)

4,l50,ooo
0

52,000

0

0

4 ,202 ,000

('l,ol7,ooo)
3 ,1 85 ,000

625 ,000
0

5'l 9 , ooo

3'l 0,000

See footnote 5.

I,454,000
( 24o,ooo)

I,214,000

240,00e/
.l 

1 5,000

700,000

532,009
1.587,000

See footnote 5.

l 587 ,000

2 ,901 , 000

0

0

5'19,000

3l 0,000

See footnote 5.

829,000

0

8i29,000

'I 15.000

7oo,ooo

tt40,000y

I,455,000
Ser: footnote 5.
'l .,155,000

2 , i284 ,000

0

0

51 9,000

31 0,000

See footnote 5.

829,000

0

829,000

115,000

700,000

693,009

1,508,000
See footnote 5

1,5n8,000

2,337,000

467,000

I,017,000

I I 5,000

700,000

314,000 
g

2,613,000

0

2,613,000
5,798,000

v costs other than known bond redemption payments are rough approxlmatlons and est{mated based on the total cost ln 1975'

2/ cost considers maximum of one c'leanout per year and it does not consider costs assoclated with canal shutdown from excesslve si'ltation'

3/ Assuming the center outlet ls abandoned and only the 36" outlet ls used for releases, and walkways are removed' No Howell-Bunger valve and no

- operation for conservatlon.

4/ since this a.lternatlve uses on1y the-36,,outlet and maximum releases are llmited to 200 cfs, CMWD loses an average of'128 AF/year' This cost

= .tpresents a reiinbursement for that loss'

5/ This cost represents the total modlflcatlon cost. portlons of thrs cost mry be shared by cHl'lD and the amount wlll be determlned by negotlatlon'



representatives frorn the CMWD have expressed an interest in assurning
ownership of the conduits and making thern a permanent part of their
distribution systern.

Bonds totaling $3,400,000 were sold to finance the Matilija
Project. Records regarding the coet of conduits only are not cornplete
and it was necessary to estirnate the conduit costs using current prices
and project that total back to 1948. The analysis found that the conduits
cost about $332,000, which represents about ten percent of the total
Matitija Project bonded indebtedness. Therefore, if the FCD assurnes
responsibility for the disposition of Matilija Dam prior to the final
payment of bonds by the CMWD, it is anticipated that ten percent of the
remaining bonds would be paid by the CMWD, as payment for the con-
duits.

BOND PREPAYMENTS - Frorn 1959 through L974, the CMWD rnade
bond payrnents totaling about $1,8?0, 000. The'se payments were con-
sidered rentaL payrnents for their use of Matilija Reservoir and, of
that total, about $1,130,000 represents rental prepayments to ensure
debt retirernent on the project by 1979. With the destruction of Matilija
Dam, the CMTvIID would dernand reirnbursernent of those prepayrnents.
Considering the conduits cost about ten percent of the total project,
reirnbursernent would amount to ninety percent of the prepayment, or
about $1,01?,000. See Table 5 for a surunary of all costs of this alter-
native.

ALTERNATIVE 2:

In this alternative, the FCD would reassum.e control of the
darn, relieve the CMWD of financial responsibilities relating to the darn,
abandon the center 48-inch outlet, and release inflows through the 36-
inch outlet. The 36-inch outlet would rernain open and no atternpt would
be made to operate the facility for water conservation. The existing
steel riser located at the 36-inch outlet would be lined with concrete,
and the walkways extending frorn the left abutrnent to the right side of
the notch (Station 4+55) would be rernoved. Cracked and deteriorating
concrete above Elevation 1095 and left of the notch would also be re-
rnoved. A prograrn to test the present stabitity and behavior of con-
crete in the darn, and a revised program to rnonitor differential
lnovelrrent would be necessary.

With these conditions the darn would continue trapping silt
frorn the Matilija Creek Watershed, saving the CMtffD additional clean-
out costs in the reservoir behind Robles Diversion Darn, arnounting to
about $200, 000, as shown in Alternative l. The FCD would save the
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cost of rernoving the darn to Elevation 1040; however, those savings
would be offset by costs associated with the revised monitoring and
testing prograrn, annual operation and rnaintenance costs, and neces-
sary structural rnodifications. In addition, the concrete testing program'
or sorne future testing progratn, rnay indicate the need for future rnodi-
fications, including destruction not anticipated at this tirne. Costs for
future rnodifications, or darn rernoval, cannot be estimated at this tirne,
however, they represent a potential expenditure that may need to be
considered.

In this alternative, conduits would be purchased by the
CMWD, and they would need to replace the 826 AElyear loss with
an alternative source of water. Those costs were estirnated fu:l

Alternative I.

REVISED MONITORING AND TESTING PROGRAM - The report prepared
by IECO in August l9?2 recornrnended an additional monitoring and testing
p"og""rn to further evaluate the structuraL behavior and physical quality
of concrete in Matilija Dam. Among their recornrnendations were:

I. A systern of targets suitably spaced should be installed
in the crest, on the downstrearn face of the darn, and at both abutments
as part of the long-terrn program of monitoring the move:nents of the
structure. These targets should be surveyed at quarterly intervals
during the year by precise triangulation.

Z. Comprehensive tests should be conducted on concrete
cores secured frorn different locations in the darn to deterrnine the
present structural properties of the concrete in the existing darn.

3. Petrographic exarnination of portions of concrete cores
should be performed to deterrnine the presence of or potential for
alkali-aggregate reaction and chernical expansion.

4. Therrnorneters should be embedded at suitable locations
in the core drill holes before these are grouted to rnonitor the ternpera-
ture conditions in the darn concrete and ambient ternperatures concur-
rently with rneasurements of the rnovernents of the structure.

5. Sonic testing of concrete in the darn for evaluation of
its in situ quality should be undertaken if core driiling reveals presence
of poor-quality concrete.
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On Decernber 17i L924, a contract was awarded for con_
struction of the revised rnonitoring program indicated in Recornmenda-
tion Nurnber 1. In addition to inetallation of the recommended target
and triangulation systern, this contract includeg the relocation of lead
wires for all four etrain gages in the right abutrnent to the valve house
below the left abutrnent. cost of this project is $25, g00.

costs for the proposed testing prograrn (Recomrnendation
Nurnbers 2, 3, 4, and 5) were estirnated by IECO in septernber L97?
and the costs were recently updated to I97S prices as follows:

Concrete core drilLing $30,000

Laboratory tests. I0, OOO

Petrographic exarnination. 5, OO0

Nondestructive seisrnic test. 10, O0O

Salary, travel, report and miscellaneous
exPenses.

23,000

$78, 5oo

Total cost of the .recommended rnonitoring and testing pro-
grarn is, therefore, about $I15,000 and it is anticipated that this pro-
grarn will be completed this fiscal year.

OPFRATTON AN-D I\4ATNTENANCE cosrs - The FcD perforrns ongoingrnaintenanceoftr'.affiistingofrernovinganddis-
posing of floating debris and debris that has accumulated on the reservoir
banks, repair of fences and darnage caused by vandalism, and the con-
struction of access facilities associated with the deforrnation rnonitoring
prograrn. rncluded in the operation and rnaintenance costs are the
rnonitoring of the strain gages biweekly and irnrnediately following storrns
and earthquakes', a regular survey of telltale plates quarterly and irnrnediately
following storrns and earthquakes, office computation and graphing of the
deformation data, transrnittal of deformation data to the State Division of
Safety of Darns, and coordinating with the State for periodic inspections of
the darn and review of deformation data.

Operation and maintenance costs were tabulated since detailed
records becarne available in I966 and tJre average annual cost was found to
be about $20,000.
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STRUCTURAL MODIFICATIONS . At ptesent, access is required to the
center of the darn to service the 48-inch outlet located there. The only
all-weather access is provided by the concrete bridges frorn the left
abutrnent to the notch and steel trus s bridge spanning the notch to the
center pier. T}ee L972 analysis by IECO found that the present concrete
footbridge - left of the notch - w?s supported by cracked and deteriorating
concrete above Elevation I095, and they recorrunended that it be replaced
by a steel truss bridge sindlar to the central span. The new pier required
for support should then be founded on the sound concrete below Elevation
I 095.

As a result of their inspections, the State Division of Safety
of Dams has specified that eventually the existing steel riser structures
at the 48-inch and 36-inch outlets nrust be lined with concrete. Pre-
lirninary estirnates indicated that tJ'.e recorrurrended footbridge modifica-
tions and lining of the risers would be extremely costly, and it was decided
that other alternatives would be explored.

Since the reservoir would not be used as a water conservation
facility in this alternative, it was found that the center outlet, with its
Howell-Bunger regulating valve, would not be needed. Elimination of the
center outlet would avoid the need to concr'ete line one riser and to rnain-
tain access to the center pier. However, it would be necessary to rernove
the concrete wallcrvays left of the notch and steel truss footbridges spanning
the notch to avoid the possibility of thern falling at sorne later time.

Costs for the structural modifications in this alternative are
as follows:

1. Alteration to existing walkways:

Z. Concrete riser for 36-inch outlet: (State Darn Safety
Requirernents )

a. Earthwork.
b. Concrete removal.
c. Miscellaneous facilities.

Subtotal

a. Site preparation and silt rernoval.
b. Riser structure - 68 feet high.
c. Appurtenant facilities.

Subtotal

$ 30, ooo
90, 000
10,000

$130,000

$ zo, ooo
6o, ooo
20,000

$100,000
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Total Alternative Z,

+ L5To contingency.

Construction.

Design @ L0%.

Construction inspection @ 8%.

$230,000

35, 000

265,000

27,000

22,000

$314,000

ALTERNATIVE 3:

This is the first of three alternatives that were considered
for modifying the darn in accordance with a specified rnodification scherne
and continue operating the reservoir under the sarne institutional arrange-
rnent as at present. The CM$/D would continue making bond payments and
operating the facility in accordance with the present agreement with the
r.CD.

In this alternative the 48-inch center outlet is abandoned,
a Howell-Bunger regulating valve is installed on the 36-inch outlet, and
all releases are rnade through the 36-inch outlet. A new control house
will be constructed and all electrical and powet facilities will be replaced.
The monitoring and testing prograrn described in Alternative 2 will be
required, and the wallcrvays removed and riser located at the 36-inch
outlet-replaced as discussed previously.

Results of the operation study indicate that use of the 36-inch
outlet restricts the rnaxirnurn release capability to 200 cfs and reduces
the benefit to the CMWD by about I28 Af/year frorn present operations.
This alternative would require the FCD to reimburse the CMWD for the
128 AF/year loss and it would be necessary for the CMWD to locate an
alternative source of water supply.

cosr oF ALTERNATTVE V/ATER SUPPLY - rn Alternatives I and 2 it
was found that if the CM\ryD no longer had use of Matilija Reservoir, th"y
wotrld lose about 826 AF/year of divertable etorrn flows during the period
19?3 through 200t. The cost of replacing that loss with an enlarged
diversion canal was found to be about $4, I50,000. With the valve arrange-
rnent specified in this alternative, the CMWD would lose about IZB AF/year,
which represents about 15 percent of the loss with no darn. Therefore, it
is anticipated that the 128 AF/year loss will cost the CMWD about I5 percent
of $4, I50,000, or $6?5,000 to replace with an enlarged canal.
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Under these conditions, the FCD would reirnburse the CMWD
a total of. $240,000 for the 128 AF/year loss for the period L974 through
2009 at the current water rate of $55/Atr..

OPERATION AND MAINTENANCE COSTS - It is anticipated that operation
and rnaintenance costs to the FCD will conforrn to present experience and
they will average about $20,000 lyea= as discussed in Alternative 2.

Detailed records of operation and rnaintenance expenditures
have been rnaintained by the CMWD since 1959. Their expenditures
are associated with valve adjustments at the dam and operation of the
diversion facilities. Since L959, they have averaged $8, t00/year.

STRUCTURAL MODIFICATIONS - Costs o{ structural modifications for
this alternative are estirnated as follows:

t Valve and outlet works:

a. Approxirnately 60 feet of 36-inch
steel pipe and connection to
existing.

b. 36-inch Howell-Bunger valve.
c. Concrete pedestal and valve

housing.
d. Grouted rock riprap slope pro-

tection.
e. Miscellaneous

Subtotal

Z. Control house:

CL Approxirnately 200 square feet
and miscellaneous.

3. Electrical and power facilities:

a. Rework of 480 v. switchboard.
b. Rework of. L20-240 v. switchboard.
c. New wiring for  ?-Lnch sluice and

new Howell- Bunger valve.
d. Modification of facilities in

chlorine and valve houses.
Subtotal

$ 15, ooo

70,000
30,000

3,000

2,000
$120, ooo

$ 5, ooo

$ z, ooo
3, 000

15,000

12,000

-25_
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4. Removal of existing wallsvays:

a.
b.
c.

Earthwork.
Concrete removal.
Miscellaneous

$ 30,000
90, 000
IO 000

130, 000

(State Dam Safety5

Subtotal

Concrete riser for 36-inch outlet:
Requirements )

a. Site preparation and silt removal.
b. Riser structure - 68 feet high.
c. Appurtenant facilities.

SubtotaL

$ 20,000
60, ooo
20,000

$100,000

$392,000

59,000

451,000

45,000

36, 000

TOTAL ALTERNATIVE 3

+ 15% Contingency.

Construction.

Design @ tO%.

Construction Inspection @ 8To.

$532,000

ALTERNATIVE 4:

The modification scherne associated with thig alternative
includes abandonrnent of the 48-inch center outlet, enlargement of the
36-inch outlet to allow a rnaxirnurn release of 500 cfs, 

"rr1 
installation

of a Howell-Bunger regulating valve on the enlarged 36-inch outlet.other alterations and improvernents will remainis discus'sed inAlternative 3 and they will consist of a new control house, replace-
rnent of all electrical and power facilities, replacernent of the riser
located at the enlarged 36-inch outlet, 

"urto*r"1 of all wallcrvays frorn
the left abutrnent to the right side of the notch (station 4*55), and
rernoval of cracked and deteriorating concrete left of the notch. Thisalternative will include the rnonitoring and testing prograrn described
in Alternative 2.
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Since benefite to the CMrvl[D will renilain aB corrputed in
the Phase I Operation Study and lieted in Tab1e 3, an alternative water
supply will not be necessary. The remaining bonds, amounting to about
$519,000, will be paid by the CMWD. Operation and rnaintenance costs
and costs for the rnonitoring and testing prograrn will rernain as estirnated
in Alternative 3.

STRUCTURAL MODIFICATIONS . Costs of structural rnodifications for
this alternative are estirnated as follows:

I Valve and outlet works:

a. Approxirnately 100 feet of 48-inch $ 25,0OO
steel pipe and connection to
existing.

b. Salvage and reinstallation of 40, 000
existing 42-inch Howell- Bunger
valve.

c. Concrete pedestal and valve housing 35, 000
structure.

d. Grouted rock riprap slope protection. 5,000
€. Miscellaneous facilities. 5,000
t. New sluice gate, including stern, 40,000

appurtenances and installation.
g. Cost of boring through the dam. 30,000

Subtotal 9180,000

z Concrete riser for new 48-inch outlet:
Requirernents )

(State Darn Safety

3

a. Site preparation and silt removal.
b. Riser structures - 68 feet high.
c. Appurtenant facilities.

Subtotal

2., 3., and 4. Same as Alternative 3.
Subtotal

TOTAL ALTERNATIVE 4

+ LSTo Contingency.

Construction.

Design @ tO%.

Construction Inspection @ 8%.

$ 20, ooo
?0, ooo
30,000

$120,000

$l72, ooo

$472,000

71,000

$543,000

54, 000

43,000

$640, ooo
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ALTERNATIVE

rn this alterr:ative the existing 4g-inch center outlet is
retained and access to it is restored. Bottr the walkways extending
from the left abutrnent to the right side of the notch (station 4+ssl
and cracked and deteriorating concrete above Elevation I095 and
Ieft of the notch are rernoved. since access will be by rneans of
the spillway crest, the center outlet will be inaccessible during
storrns when the dam is spiLling.

Rernaining bond payments, operation and rnaintenance
costs, and costs for the revised rnonitoring and testing prograrn
rernain as shown in Alternatives 3 and 4. Costs for structural rnodi-
fications would be sirnilar to the previous two alternatives; however,
an additional riser will need to be replaced, and because of the needfor maintaining access to the center outlet, costs for future structural
rnodifications will be considerably higher.

S TR UCTURAL MODIFICATIONS . Costs are estimated as follows:

l. Rernoval of existing walkways and installation of new
access.

a.
b.
c.
d.

Earthwork.
Concrete rernoval.
New access facilities.
Mis cellaneous facilities.

Subtotal

$ 30,000
80,000
40, 000
30,000

$I8o, ooo

?. Control house:

<L Approxirnately 200 square feet and
rnis cdllaneous.

5, 000

3. Electrical and power facilities:

a. Rework of 480 v. switchboard. $ ?,000
b. Rework of. L20-240 v switchboard. 3, 000
c. New wiring for outlet facilities. 30, OOO
d. Modification of facilities in chlorine I5, 000

and valve houses.
Subtotal g SS, OOO
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4 Concrete riser for 48-inch outlet: (State Darn Safety

Requirernents )

$ 30, ooo
I20,000
20,000

$170,000

a. Site preparation and silt rernoval'
b. Riser structure - 90 feet high'
co Appurtenant facilitiee.

Subtotal

5 Concrete riser for 36-inch out!'et:

Requirernents)

a.
b.
c.

Site preparation and silt removal'
Riser structure - 68 feet high'
Appurterrant facilities.

Subtotal

lsrafe T)arn Safetv
\vv*e- 

- 
----

$ 20, o0o
60,000
20,000

$100,000

TOTAL ALTERNATIVE 5

+ LSTo ContingencY'

Construction

Design @ to%o.

Construction InsPection @ STo'

$5lo, o0o

??,000

58?,000

59,000

47,000

$693, ooo

ALTERNATIVE 6:

TheoperationstudydiscussedinSectionlVevaluatedthe
increase in storage yield of Matilija Reservoir associated with a com-

plete reservoir cieanout. Inflow data for the 1948 through I973 period

were run using the rras built" storage tabLe and the results are tabulated

inTableZfot*"t.'yearsl9?4through200g.Thetableshowsthat
diverted storrn flows would approxirn"t" tOo,00o AF during this period'

which is about 41,000 AF more than continued operation with the present

reservoir configuration and 48-inch outlet'

A'cornpletereservoircleanoutwouldincludetherernoval
of somewhere around 3,200,000 cubic yards (2,000 AF) of debris. In
a 1g68 cleanout of san Gabriel Reservoir in Los Angeles county' the

cleanout "o"t "pp"o*ir,'atury 
$0.80/cubic yard for a ?,000,000 cubic yard

contract. fn f 9io, 4, OOO, Oo0 cubic yards were rernoved frorn Big Tujunga

Reservoir in Los Angeles County at a unit cost of $I' 3?/cubic yard' It is
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anticipated that the 1975 cost for a srnaller cleanout contract than the
Los Angeles county projects would be considerably higher than $L.37 I
cubic yard, and would probably coet somewhere around $2.00/cubic
yard. Therefore, the cost for a cornplete cleanout of Matilija Reservoir
would approxirnate $6,000,000. The cost per AF of 4l,0oo AF of storrn
flows conserved from 19?3 ttrrough 2009 would, therefore, be about $145/Atr".

A reservoir cleanout rnay also involve costly environmental
considerations regarding the location of suitable disposal areas and the
transportation of debris frorn the reservoir. Matilija Reservoir is located
in the Las Padres National Forest and it would be necessary to coordinate
the project with the U. S. Forest Service and perforrn the cleanout work in
accordance with their specifications. The location of an environrnentally
acceptable disposal arba rnay not be possible.

In view of the excessive cleanout costs and environmental
considerations associated with this proposal, it was decided that this pro-
ject does not appear practical at this tirne. Costs for this alternative are
not shown in Table 5.
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