
T

I
I
I
I
I
t



DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEERS

650 CAPITOL MALL
SACRAMENTO, CALIFORNIA 958I4

REPLY TO
ATTENTION OF

SPKED-D L7 August 1979

Mr. A. P. Stokes
Director of PubLic Works

and Engineering Manager
Ventura County Flood ControL District
800 South Victoria Avenue
Ventura, CA 93309

I
Dear Mr. Stokes:

rnclosed ls one copy of Phase r rnvestigatLon Report for MatiLlja Dam
prepared for the sacramento Distriet, u. s. Army corps of Englneers, by
the State of Cal-lfornla, Department of Water Resources, ln accordance 

-

with the NationaL Dam Inspectlon Act.

one copy of thls report has also been sent to Governor Bror^m.

Under provisLons, of +q{Ieedgp=of Informatlon Ag,,l!, rhese reporrs wilJ-
re surJecr ro reiease upoi-r re@ Dy you or your
fepresentatlves .

Under the NationaL Dam Inspectlon Program the State is required to keep
me informed of what actions are taken pursuant to the recommendations
of this report. Your cooperation wlth the state wlll be greatly
appreciated.

SincereLy,

I 6t'/

1 Incl
As stated

PATTL

Co ,
District Engineer

CF: w/o Incl-
Mr. James J. Doody
Chief, DivLsion of Safety of Dams
Dept of Water Resources, P.O. Box 388
Sacramento, CA 95802
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NATIONAL PROGRAM FOR INSPECTION OF DAMS

PHASE I INSPECTION REPORT

FOR

MATILIJA DAM

vENTttRA COUNT:r, CALIFORNTA

ALTHORIZATION: The preparation of thls report was authorl-zed by the
Natl,onal Dam Inspection Act, Public Law 92-367.

BRIEF ASSESSMENT: ThLs report has been revl.ewed by thts offlce and

I concur wlth your assessment that MattliJa Darn appears to be safe.
I also agree wlth reconrnendatlons for nonltorLng behavlor of the dam.

Thls conclusLon ls based on informatlon presented ln the report whlch
includes past investigatLons lnltlated by the owner as welL as the
investlgatLons done for this report, and the rnaLntenance done by the
owner as a result of those Lnvestl.gatlons.

In llght of the detalled stablllty and hydrologic studles performed,
further ln-depth studles and a Phase ll-type report are not requlred.

APPROVAL: Thls report creates no liabill"ty on the United States' its
offlcers or empl,oyees. The ormer and operator contlnue to be solely
responsLble for al-l legal dutles, obl-lgations, or Llabil-Ltles assoclated
wlth the ownershlp or operatl-on of the darn.

PATIT F.
Col-onel ,
Dlstrlct

I

n
lneer

.-l



The Phase I investigation of MatiJ-ija Dam has been completed.
The two primary conclusions of the investigatlon are that
aLkali-aggregate reaction is gradually destroying the dam and
that the reservoir is gradually fitling with erosl'onal depos-
itlons from the drainage area.

NATIONAL DAM TNSPECTION PROGRAM
PHASE I REPORT
MATILIJA DAM

BRIB}- ASSESSMENT

The owner is aware of, and has evaluated and t
a result of these problems. The owner has emp

Bechtel Corporation and the fnternatlonal -Engito evaluate the safety of the dam. In L965 a
by 3O-foot deep section of the dam was removed
oi concrete deterioration caused by reactive a
Additlonal concrete also was removed j-n L97'7-T
of the notch cut j-n L965. As modlfied, the da
the near term future.

tlc'bt)
B

The principal recommendatiops of the report are that:

the dam should continue to be kept under close
observation to detect changes beyond the bounds
of those antlcipated when making the foregoing
studies, and

should be continued,
and soniscopic tests

as recomnended in the
Report "Revlew of

aken action as
Ioyed the
neering Company
28O-foot long
as a result
regate.
at the ends
i-s safe for

The
of
the
the

L9',79.

m

a

a periodic testing of the concrete
inctuding strength, PetrograPhic
at intervals of 5 Years or less
August L967 Bechtel CorPoration
Uatitija Dam. "

Those recommendations have been provided to the oryner.
oryner also has been requested to repair the inbake riser
the dam. The o6ner tras fi|ed and received approva} from
Catifornla Division of Safety of Dams for repLacement of
intake riser; construcLion is scheduled for the fall of

We do not recommend further investigation of
time.

ENGINEERTNG CERTIFICATION

This report has been PreP
professional engineer in
work, in accordance with
Eng 1ne rsr Act of the Sta

the dani at this

ared under my direction as the
direct responsi-bIe charge of the
the provisions of the Professional
te of Callfornia.

Ja
Di
Re

s
sion ofS

sistered C. E.Ee: JuLlil?79

J. Dood ch f
"af e tv of Dams

wo. 55oc
Da



State of California
fhe Resources AgencY

DEPARTIqENT OT WATER RESOURCES
Division of Safety of Dams

NATIONAL DAM INSPECTION PROGRAM
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Dam

State

County

Sbream

Tr:ibutary to

Owne.r

Report prepared uncler
the direction of

Under the supervision of

Ma bi tij a

California

Ventura

Matiliia Creek

Ventura River

Venbura County Flood Control
Dist riet

James J. Doody
Division Chief
RCE 5500

R. E. Stephenson
Supervising Engineer
RCE 11334

J. Fred Chaimson
Senior Engineer
RCE 12393
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Nabional Dam Inspection Program
Phase I Report

MATILIJA DAM

I. INTRODUCTION

l. t Authority

This evaluation is made under the authority of the Nabional

I

I

Dam lrrspectlon Act, Public Law 92-367, August B
the contract executed between the United States
(represented by the Sacramento District, United
Corps of Engineers ) and bhe State of Callfornia
by the Department of Water Resources).

, L)fZ and
of Ameri-ca
States Army
( represent ed

L.2 Purpose

The purpose of a Phase I investi.gation j-s
whlch may pose hazards to human life and p
recommend addltional lnvestigatlon when re

to
ro
qu

identify dams
perty and bo
ired.

t 3 Scope

The Phase I investigation is primarily a review of records and
a systematic visual inspection. Records considered include,
where available, the plans and specifications under which the
darn was buiIt, exploration, testlng and design reports leadlng
to that design, evaluations, and the studies and reports made
by and 1n the files of the State of California, Department of
Water Resources, Division of Safety of Dams.

t-1
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2.I Data Surnma

a. General Data

0wner

Sb ream

Location

Purpose

Drainage Area

Year Completed

b. Reservoir Data

Normal Pool Elevatlon

Normal Storage

c. Main Dam

Type

Dam Crest Elevatlon

Freeboard

Height

Length of Crest

Thickness at Crest

VoIume

2, DESCRII{TION OF PROJECT

Ventura County Flood Control District
Matilija creek

5 miles northwest of Ojal

Water Conservation (See Secblon 2.2 i.)
55 square-miles

r olLo

I
i
I

1

L 
'o95

lrBO0 acre-feet
(see Section l.lh)

Concrete Arch

1, t3B feet

2T feet 1

L63 feet

520 reet

B. o feet

4T rBZ5 cubic yards

t

J

I

d. Auxiliary Dams

None

lDlstance from maximum design flood water surface to t,r.rp
of dam with spillway as notched in L978.

2-L
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d . Out let Works

e. SpiLlway

f. Size Classification

g. Ilazayd C Lassif ication

h. Owrrershlp

The dam j-s owned by the Ventura County Flood Control.
Dist:rict , 59T Easb Main Sbreet, Ventura, Catifornia.
The dam is operated under contract for the beneflt of
the Casitas Municipal Water District.

i. Purpose

The purpose for constructing the dam was water conserva-
tion and flood control. Because of the small size of
the reservoir it has negtigible effect on large floorjs.

There ls a  8-incn sluice at the crown of the arch atElevation LTOOO.B which is presentfy planned to be
abandoned. A J5-inch outlel pipe neai tire reft abutmentat Elevation Lro25 discharges directry into the mai-n ofthe casitas Municipal water District. A J6-inch butte.r'*fly varve on this line provides browoff directL.y to thestream. Under constructi_on (in J-uIy L}TB) is anotheroutlet (42 inches) just above the 36-ihcn'outlet at
Elevation LO42.5. This ls expected to provide about
630 crs capacity when construction is complete, includ-
ing a new outlet riser.

The splllway is a 35O foot-wide notch cut in the dam at
Elevation LrO95. fb is,estimated to discharge the probable
Maximum Ftood peak of 75rtOB cfs with 16.O feet of head.

The dam, with a maximum height of L2O feet and storage
capacity of IrBOO feet, is classified by size as tar[ein accordance with rabre L, Attachment A, of the 66nT?act(section.r-r) Recommended Guiderines for safety rnspectionof Dams (Reference f).

The hazard classifi-cation 1s rated as "highrr based on theindicated inundation of numerous houses and severar county
road bridges in the vicinity of Meiners oaks and Live oak
Acres.

I

i

J

2-O



j. Operati-on Procedures

Tlre following information j-s extracted from the ReportttMatilija Dam, Reservoir Operation and Modification
Cost Sbudy Aprit L9751' ny the Ventura County Publlc
Works Agency, Flood Control District, and Casltas
Municipal Water District(CUWD) (see Reference 2).

"The operation criteria for Matllija Reservoir used 1n
this sbudy was developed by the CMWD and became effec-
tive on December 14, 1970. The reservoir is operated
as follows:

l. On November I of each year, reduce reservolr
level to the minimum pool of 533 acre-feet.

z Store excess flows in Matilija
at diverslon canal exceeds 52O

Release from Mattlija such that
canal is at least 50 cfs.

only when discharge
cfs.

flow in diversion3

l; Draw reservoj-r to minimum pool of 533 acre-feet
as soon as possible after storm.

5 On April I
increase to
summertlme

of each year, allow reservoir level to
around 1r000 acre-feet for emergency

storage. rl

k. Watershed

The drainage area 1s about 55-square-miles of steep,
sparsely covered land comprisi-ng all of the drainage of
MatiJ-ija Creek from about 0.4 mile above its conf luence
with the North Fork of Matillja Creek. The drainage
rises from LrO95 foot elevation at the site to 61003
feet at Monte Arido. The drainage is very fan-shaped,
divlding into two major tributaries and numerous sub-
bributaries.

L. Instrumentation and Monitoring

Tnsballed lnstrumentation lncludes survey plates on the
surface of the darn, six deformation meters in the abut-
ments (Carlson meters attached to anchored pipes) and
three measuring plates at the slip plane. The scheduLe
of reading and submittal to the Division of Safety of
Dams 1s shown on the following page:

2-LO



Inst rument

Surface plates

Deformation rneters

Stip Plane PLates

Readlng

Quart erLy/
Semj--AnnuallY

WeeklY

SubmlttaI

Quat erLy /
Semi-AnnualIY

Quaterly

ives on site.
requently attend-
s the dam twice

v

*The plates at the slip plane are submerged by t-he stilling
basin pool. They are- read oceasionally to confirm or deny
questionable "uuaings 

of other instruments or other unusual
circumstances.

The dam 1s attended daily as the operato
nuring hlgh storage periods the outlet i
ed. fne oivision of Safety of Dams lnsp
a, year.

showing typical installed lnstrumentation are shown
dix 2. -some of these surface monuments have been
or replaced since these drauings were made ' The
of readings over the years are discussed in Section 3

Yl
sf
ect

Drawings
in Appen
removed
result s
General History.
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Matifija Dam was designed by the ltonald R. Warren Company
of Los Angeles in Lq+6. The design method was stated to
be by use of "Fowlerrs Curves" (Fowler, E. H. "A Graphical
Method for Determining the Stresses in Circular Arches by
the Cain Formulas" Trans. ASCE Volume !2, L)28, p. L5fZ).
Arch action alone is considered in this analysis, &tr adequate
method for a thin arch dam of moderate height. Waterload and
temperature drop were considered. A. summary of the computa-
tions is included as Appendix 4. As computed, compressj-ve
stresses ranged as high as IrO43 psi; no tensile stresses were
report ed .

3. GENERAL H]STORY

Independent analyses by the California Division of Water
Resources was by Perkinsr Method (Subsequeltly pubtished
ASCE Paper No. 2559, Transactions, Vof. IlB, L953, p. 725
This method also only considers horizontal arch actlon an
does include temperature drop. Approval of the State of
Calif ornia for this construction was condit j-oned upon tlvo
requirement s :

d,D

)
d

I. After excavation the arches would be redesi-grted to a
maximum stress of BOO psi, and

2. Shear stresses at the base would be mi-ni-mized.

This second requirement vj-rtually directed the use of the sllding
joint in the base.

Difficulties were experienced during construction when unsound
rock uas discovered high on the left abutment. Construction
ilas shut down by State order on April 2J, L947, while several
eminent consultants studied the problem. Construction remained
shut down untlt May 24, when further excavation was reviewed.
Consultants for the State were Fred C. Herrmann, Engineer of
San Francisco; Watter Huber, Engineer of San Francisco; and
Chester Marliave, Geologist.

Dr. John Buwalda, Geologist, and William P. Creager, Engirteer,
consulted for the Warren Company. Charles P. Berkey, Geologj-st
of Columbla University, and Thomas L. Bailey, Geologist, of
Ventura, consulted for Ventura County. The dam was completed
uneventfully.

By L96O progressive upstream movement of monuments and cracklng
of the concrete was suggesting to observers that alkali-aggregate
reaction was taking place. fn t954 tne Supervisor, Safety of
Dams, of the State of California, requested the owner to lnvesti-
gate the condition of the dam. The owner engaged the Bechtel-
Corporation for this investigation whlch resulted 1n the report
"Review of Matllija Dam, February 1955" (Reference 2) which
recommended the spillway be lowered and a program of i-nspection
and monitoring be commenced.

?-t
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1

B. Thermometers should be embedded in core holes.

;l

I

9. Sonic testing cf concrete should be done if core
drilling indlcated poor quatity concrete.

The recommended concrete cori-ng and testlng was carried oub
and reported 1n ttMatili;a Dam Fhase rr rnvestigations',
International Engineering Company, December L975. Tabie Iof this study "Laboratory Test Resultsrr is reproduced ln
Appendix 6.

At the tlme of this writing (fgZB) there is a project 1nprogress to remove the spirlway brldge, to remove deterio-
rated concrete adjacent to the spirtway notch cut in L96D
(above Elevation Lro95) and to put an iooitlonar outlet
through the dam near the left abutment replaclng the lnoperableslulceway. The removal of the deteriorated concrete furiher
lncreases the splltway capacity of the dam.

3-3
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4. ENGINEER]NG DATA

4. f Geologic Condltions

&. Areal Geology

e dam is on the coastal flank of the Santa Ynez Mountains
the Transverse Range. The geologic structure i.s dominated
the overturned Matilija anticline, and bedding generally

ps steeply to the northwest. Complex local foldlng and
ulting is common in the area.

The Eocene Mati-lija formation underlies the dam. It is
composed of comparatively masslve sandstones lnterbedded
with thin, closely fractured sandstone beds and weak shale
beds. The shales are soft, closely fractured and subject
to air slaking.

There are several major faults trending parallel or sub-
paralle1 to the mountain range. The Sa rta Ynez fault
two mlles north of the dam, is the "l-os"s[.-"iir"-6ii"i.to""utfault is about 25 miles to the north.

Maps showlng faults and earthquahe epicenters 1n the vlcinity
of the dam are shown on the following pages.

b. Regi-onal Seismicity and Faulting

FauIt Santa Ynez San Cayetano Big_Plne

li4aximum Credible
Richter Magnltude (M) 7tr

l.J
Arytr 17tr

I.-)

Dlstance from
Dam ( mi,/t<m) t*/z 5/B L3/2L

Th
^a(JI

by
di
fa

_t

I

Peak Bedrock
Acceleration (g)

Duratlon Bracketed
Strong Motion,
+0.0 d6n

Predominant Period
(sec)

Probable Sense of
Motlon

o.7

32

o.3T

dip slip,
reversed

o.5

23

o.2T

dip s1ip,
thrust

2B

o.37

left lateral

0.35

4-r
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The san cayetano faurt is considered to be a part of the
Arroyo Parlda-More Ranch Line of faulting. (nautt Uapof California, Jennings, 1975)

Tectonic deformation is possible, but the potenbial is low.

Foundabi-on

Dam - The dam foundatlon consists of sandstone and shale
TfrTerbedded. The upper right abutment is moderately
fractured sandstone and contains a weak shale seam. The
remalnder of the sandstone foundatlon is crushed to very
badly fractured, the shales are sheared. A fautt zone of
gouge and crushed sandstone up to l-50 feet thick underli_es
the right channel area. The foundation rock is generally
weak.

The foundation was grouted to consolidate the bedrock and
reduce Leakage.

Sulphur sprlngs were observed in the dam foundation.

d. Spillway

I
J

The overpour
are protecte

,e

db
enter of dam, and stilling basj-n foundation
y a concrete apron.

e. Data

2 Design

a. Structural

Geologic logs, sections and plan by Thomas L. Balley, are
1n Appendix J.

4

As discussed in Section 3.1 the dam was originally designed
and checked by suitable methods which are satisfactory, if
conservative, to this day. That is, the simpllfied assumptigns
generally neglect sbrengths which the dam possesses such as
the cantilever aption, effects of gravity, and the shorter
inclined arches which actually act to resist loads.

b. rol and raulic s

The Bechtel Report of L965 found the then existing spillway
to be inadequate to pass a Probable Maximum Flood (PMF).
Based on some broad judgments (Reference 2, pg. 4-i) Bechtel
estimated the peak of the PMF to be between fOrOOO and BOTOOO
cf s . This f l-ow is discharged with IB.7 f eet of head on the
spillway notch installed in L966 (Reference 2, pg. 2-f).

I

-l

I

I
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Because of the broad judgments involved it was decided for
the Phase I report to recompute a PMF based on HMR No. 36
( see Appendix 1) . The Probable Maximurn Flood was conputed
from the Probable Maximum Precipltation using basin charac-
terj-sbics derived from "Generalized Standard Project Rain
!'Lood Criteria for Southern California Coastal Streamstt
publication of the Hydrologic Englneering Center, March L967.
The hydrograph was computed using USCE program L22B as modl-
fied for use on the Department of Water Resourcesr computer.

Thls flood is passed without routing through the spiltway
notch under construction ln L97B with a reservoir surface
elevation of Lrllt.0. The flood peak is T6TLOB cfs,
approximately as estimated by the Bechtel Conpany. SpiII-
way capacity is computed by weir formula Q = CLH 3/2.I'Crr is assumed as 3.2 from Table 5-3 ItHandbook of Hydraullcs",
King and Brater, Fifth Edition. Thls computation is containeil
in Appendlx l.

4.: Constructlon

The construction history j-s available in detail in the recordsof the Division of Safety of Dams and is summarlzed in Section 3.
Reference 2, page v-4 refers to 28-day cyrlnder breaks averaglngin the range of 415oo to 5rooo psi. severat examples of concreie
cyli-nder break reports of concrete ptaced in August of L)4f are
incruded in the fires of the Divlsion of safety of Dams. These6 tests, covering 2 dayst placement, average 4"1532 psi.

4 .4 Operat i-on

Readings of dam movement as indicated by surface monuments and
deformation meters are received and evaluated quaterly in the
Division of Safety of Dams. An example of a reading transmittal
and evaluation are shown in Appendix 2. At the present time
several meters are out of service. The readings are protted as
"Deformation Vs Timen with "Reservoir Level Vs-Timett available
for comparison.

The submitted plots are not suitabre for reproduction but are
avairable in the f1les of the Division of safety of Dams for
inspection. The dam continues to deflect upstream presurmably
relabed to tire al kal i a5111re64at,<: r.oactJ.r.ln.
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5. VISUAL INSPECTION

5.1 General

A f ield inspection of the dam, appurtenant struci;ure$: r'e rir.rrvoi r.

area, and downstream channel in the vicinity of the dam was
conducted on JuLy 6, L9TB. Photographs were taken.

5.2 Parti-cipant,s

Mr. Alex Sireydayi, Engineer, Ventura County Flood
Control District

Mr. Roger Stephenson, Supervising Engineer, Regional
Field Engi-neer, Division of Safety of Dams

Mr. J. F. Chaimson, Senior Engineer, preparer, Phase I
Report, Division of SafetY of Dams

5.3 Conditions Noted

a. Dam

The dam continues to crack both along tift lines and
subparallel to the boundaries of the spillway notch
whlch was cut ln L965 and enlarged in L?TB.

d

b. Reservoi-r Level

Water was in storage approximately 42 feet below the
spillway crest.

Leakage

No leakage was visible above the stilling basin.

Stilling Basln

With the discharges to the stream of turbid water little
of the stilling basin could be seen. However, a rib of
natural rock could be seen across the strearnbed a short
dlstance below the stilling basin, thereby assuring bhat
the stilling basin has not been undermined.

I

I
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e. Outlet s

Leakage from the riser structure was being passed through
the J6-lnch valve and bypassed to the stream. The new
4e-inch outlet was under constructi-on at the time of the
inspection. A subcontractor for this blasting was at work,
setting off two small trimming blasts during the inspect;j.on.
The hole for the outlet was open through to the riser from
the downstream face but not tri-mmed out 1,o full diameter.

In event of
either with

a power outage,
emergency power

the outlebs can be operated
or rnanually.

f. Outlet Rlser

The temporary meter riser installed in l97O was found to
be damaged, apparently buckled inward durlng releases this
past wlnter. Mr. Stephenson infortned Mr. Sheydayi that the
iiser shoutd be replaced thj-s year. (Subsequently conflrmed
by letter JuIy L2, L978.)

g. Releases

A small release of the natural
being made to the stream at the
for the purpose of lowering the
gress at the outlet and stream

inf low
center
reservoir

release.

estimated 5
s Iuiceway.

for work

cfs ) was
This was
in pro-

feet
1n

(

h. Reservoir Condition

At the reported storage Level, it coulQ be seen that the
reservoir level was shallow up to a point approximately
50 feet from the dam. Mr. Sheydayi reported that about
lOO acre-feet of sand and gravel was deposited in the
reservoir during the wj-nter of L7TT-L978' leaving only
about IrBOO acre-feet of storage. There are no slide
areas which threaten displacement of significant amounts
of the reservoir. There are numerous slide areas in the
drainage which threaten continued deposition of eroslonal
material.

i. Attendance

The operator's house located on the road about 11000
downstream of the dam is occupied although he is not
full-time attendance aL the dam.

j Hazard Classification

Matilija Hot Sprlngs County Park is located just downstream
of the dam. State Highway 33 would obviously be obliterated
at the junction to the North Fork by fallure of the dam.

5-z
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k. Warnin S st m

Mr. Sheydayi explalned that no special or automatic down-
stream warning systems are in service because orltlet
releases are smal-l in comparison to stream capacity and
spillway flows are onty a small part of the total flow in
the Venlura River because of the contrlbutions of other
tributaries "

5 4 Conclusions of Vlsual InsPectlon

The dam contlnues to deteriorate due to alkali-aggregate
reactlon wlthln the concrete" The deberioration has not
progressed to the polnt of invalidating bhe TECO studies.

The reservoir continues to be filled in by erosional
deposits and may have a very limited useful life.

a

b
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Photo No. 5.1
Dam and reservoir dePositions "
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Photo No. 5 "2
Drainage area showing steePness
and erosional areas 

"

Photo No.
Left side of arch"
lif t li-nes 

"

5.3
Note cracking at

,, r, (. ^" ) 
';tl 

.,

EE)-)



-_l

l

I
I
t

Photo No" 5,4
Center arch. Note crack Pattern on

iifts and between lifts'

r

Downst ream
craeking a
crack oPen

Photo No. 5 "5
face above outlet ' Note

djacent to notch and large
iires on lift joints '
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Photo No . 5.6
Downstream face above and left of
out l-et . Note c rac klng 

"

Photo No" 5"7
New 42-incfr outlet under construction"
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Photo No. 5.8
Outlet intake riser. Note damaged area.
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l 6. coNCLUSroNs

The F Lood Estimate and Spiltway Analysis presented in Appendix I,
shows that irrespective of the method of reservoir operation,
the dam will safely pass the PMF wlth a freeboard of 27 feet.

AlkaLi-aggregate reaction j-s graduaLly destroying this dam. In
the course of JO years concrete strengths have been reduced fron
around 415oo psi (Reference 2) to 31445 psi in the upper 4o feet
(neference 5), The potentj-al for continuing atkali-aggregate
reactlon in the entire dam has been shown to exist (neference 5).
VisuaI observations indicate contj-nued cracking and expansion of
cracked areas where confining pressures are relleved by remedj-aI
measures.

The deterioration of the dam is recognized by the owners and they'
retained IECO to evaluate the stress condttions of the dam using
the latest analysis tecirniques (Refere,nces 4 and 5). The eonclu-
sions of these analyses are that the dam is presenbly and for the
near future, safe for use.

The reservoir i-s gradualLy fiILing with erosj onal depositions from
the drainage area.

The owners also are cognizant of the siltation problem and have
glven it serious study. Prior to cuLting the notch in the cenbral
portion of the dam in f955, various alternatj-ves were investigated
inctuding complete removal of the dam to Elevation 9BO.

In March L9T)+, the Ventura County Board of Supervisors aLrthorized
a study whlch considered both possibLe dam modifications and
siltation. Six alternablves were investigated including destruc-
tj-on of the dam to Elevation 1040, four alternative operatiori
schemes with various structural modifications, and compLete clean-
out of the reservoir debris deposited since 1948. A computer
program was developed and used to predict storage Lost to sitt.
The program predicted that the reservoir would not completely silt
in until after the year 2000. The study concluded that a more
economlcal alternative source of water is not available, and unless
Matifija Dam 1s found to be unsafe, hazardous, or otherwlse uinflt
for operatj-on or stor:age of waters, its continued operat.i-on as a
water corlservation reservoir is in the best interests o:f 1,tre publ,ic
(nererence 6).
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T. RECOM}4ENDATIONS

The owners shot-tld continue the present program of close
observation, both visually and instrumentally, to detecb
changes beyond the bounds of those used in the studies
prepared by the fnternational Engi-neering Company in
Au.gusb L9'f2 and December LgTj,.and the "Matifija Dam,
]leservoir Operation Cost Study" of ApriL L975. (See
References 4, 5, and 6).

'l
I

I

I
2

3

4

Perj-odic testing of the concrete should be continued,
including strength, petrographic and sonj-scopic tests
at intervals of 5 years or less as recommended ln the
Augus'b L95T Bechtel Corporation Report "Review of
Matilija Dam. " (See Reference 3).

I

I

I

I

-J

To maintain outlet capacity the intake riser should be
repaired. This has been requested of the owner. The
owner has filed and recej-ved approval from the Ca1if'ornia
Divisj-on of Safety of Dams for replacem,'rt, of the intake
riser; constructlon is scheduled for tl-r r'aII of L979.

No further lnvestigation is recommended at this time.

l-L
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9. APPENDTKES

Flood Estimate and Spillway Analysis for Matilija Dam,
J. F. Chalmson, June L978.

Movement Records and Instrumentation Installatlon.
Geology Logs.

Design Summary by Donald R. Warren Company.

Drawings.

Concrete Test Reports.
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APPENDIX 1

Flood Estimate and Spillway Analysis
for Matilija Dam, J. F. Chaimson, June L97B
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MATILIJA DAM NO 86
HYDROGRAPH COMPUTATION PROGRAM L?28
cHAlMsoN REVISED oCT 1978
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APPENDIX 2

Instrumentation Installation 1965
Data Transmittal 1978

Data Review L978
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PUBLIC WORKS AGENCY

ffitrwffitrrufrrurm Director
Arthur E. Goulet

July 19, L978

Inlr. James J. Doody, Chief
Division of Safety of Dams
State Department of Water Resources
P.O. Box 388
Sacramento, California 95802

Subj ect: MATILIJA DAM-REPORT OF INSTRUT'IENT READINGS,
FLOOD ZONE I

Deputy Directors
Donald A. Betlach

Rcad Departma:t
T. tvl. Morge:r

Engineering Servic:s
G. J. Nov.;ak

F lood ControltlVater Resourcls
Donald B. Perry

[\4anagement Se:'vic=s

E. D. Shinavar
Construc ti on Sarvic.-s

)

I

I
j

Dear Mr. Doody:

Enclosed for your information are updated c
Yield Measurement Data at subject location
April 5, L978 through July 3, !978, and gra
elevation versus time, deformation versus t

opies of Abutment
for the period
phs of reservoir
i-me, anci survey

data showing deflection of the face targets.

You will note that the modification work on the dam has removed
tr..ro face targets and the survey will noiy incl-ude a total of ten
targets. In our last report, rre indicated that four strain
gages were not operating. One instrument has now been repaired and
the remaining three will be examined when the modification and
cleanup work is completed.

Very truly yours,

Gerald J. Nowak, Deputy Director
Flood Control- and Water Resources Department

b

Supervising Hydrologis t
era c

Encl-osures

GDB: ggh

j

I

)

I

-J 800 South Victoria Avenue, Ventura. CA 93009
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5.TATE OF cALIFoRNIA
T}iE RESOURCE5 AGE:JCY

OEPARTMENT OF WATER RESOURCES
OIVISION OF SAF€TY OF OAMS

INSTRUI,IENTATION DATA REVIEW

Norne of D Dom N

Doto Period

Significont Observoti ons ond Remorks:

(in-s

Ti-re t.:abe? 1evel in the reservoii" fluciuabe.:i beir.;een three
anii 1l- lee'r, belo',{ i;he certlfied spi1l:.;a-lr el-3vaiion of l-095
feei un;il laie June on Juile 20, the or:i-ier emptied the
r'.e se rvo1r.

Abuinent Yi.e1C Defornations

Ti-re defornations confirned ihe continu.aticn of cast trend.si:: 'i;he right abutment insiru.iirenf;s.
l,'Ji'bh the corncleiion of the :icdificatlcn anci clean u'c lrorkr
repaj-r oi the J-noperable s';r'ain gaEes shouil-i, shed light up-
o:t the ccrn- ressrl-on of 0.l2E-inch 1n tne lasi year at-DI{-IL
and the unusua'l conipressiotl double the rast tr.ends ab DIi-2L

Face Targe'bs

E;icepi fcr ihe co:riradiction movement at bar.gets 5 and 6,
fhe u.o-Der iargeis, inclu-ding 1, fO, 11, ancr l-2 moved u.p-
streara and tor,iard the lefi abutnent at an ircz'easing annLral.
raie. The niaximum Zjmm. upstrean an.i lfttrn. l.eft Csflection
occurred ai iarget lO in bhe left cor".er. of the spilh,ray.

'-1
i

t

,-l

I

-l

l

.i

General Conditions lndicc+ed the Dota:

Tire target data inrllcated an increase i
s:rean noveneni of the upper face of t?r

+it u

ed
ire lefb a'cd u-l>-

I

I

j

DWR 26 17 (R"".3/6Al rc-\-T--(B
Revlew By: JSl.{ize rak



APPENDIX 3

Geology Logs, Section and Plan
by Thomas L. Bailey
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APPENDIX 4

Desigrn Summary
Donald R. Warren Company
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APPENDIX 5

Selected Drawings, Matilija Dam
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APPENDIX 6

Concrete Test Reports

1 cylinder break from construetion February L947
Table I from Reference 5
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Table 1

LABORATORY TEST RESULTS

Borlng/.
Specimen

Nu[Le.r't

B3

B4

B5

B5

c4

c7

CB

c9

A2

A3

A4

A5

A6

A7

AB

A9

A10

A1?

Depth**

feet)

Bu]k

Specl fi c

Grav i tv

2.34
'2.37

?..37

2.36

2.35

2.31

2.35

2.35

2.36

2.28

2.31

2.38

2.34

Stati c

Young's

Modul u s

(l rol psil

4.14

?.66

3.77

4.20

4. 06

3. 59

?.78

4.13

2.72

3.62

3.87

1.13

2.55

?.24

Poi sson'"s

Rati o

.02

.05

.25

.04

.07

.09

06

. 09.

.34

.05

.05

,?9

.08

.27

.03

.10

.06

.30

.14

.21

.07

.10

.19

Coqpressi ve

Strength '
(nsi )

7,000

5,945

5.622

6,637

5,593

5,951

4,384

7,158'

6,530
' 7,850

4,842

5,115

19,206

1 9 ,957

3,663

2,505

5,726

4,928

6,138

7,098

7 ,537

7 ,728
6,388
'5;732

5.221

Tensi 1 e

Strength

J.p.l-
628

628

5?6

611

600

574

1,271

95

1 ,326

1,299

1.066

1,oB1

I,277
2,150

70

1

2

3

4

5

6

61

61

6'l

151

151

151

B1

c3

5

54

66

79

91

42

56

112 (Rock)

141 (Rock)

167 (Rock)

38.5

50

70

BO

90

110

132

i50

170

202 (Rock)

2.61 2.t9

3.7 4

2.0s

3.24

2.94

3.82

5.62

2.r3
2.29

3.36

760

1,104

I ,318

1,007

1 ,544

978

1,339

1,406

1 .069

2

2

2

34

30

25

* Borlngnumberslthrough'6arehorizontalandweredri]ledfrom
the face of the iur.-" eorings A, B and 9 urg vertical holes

drilled.frcrn tne ireit oi thu-du* (=.. Drawing HR-l1-038)'

Depth is measureil from El' ll28' crest of dam'
F1:.{ll

i;i i
l

' '.*dl

I

l
- #Rl

**
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