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STRAIN GAGE PROGRAM . MATTLIJA DAM
1965 - rg75

Strain gages to rnonitor the rnovernents of Matitija Darn were
first installed in the right and left abutrnents during the Latter part of
February 1965 by Carlson Instrurnents of Carnpbell, Californja. Four
strain gages were installed in the left abutrnent (1L, ZL, ZaL and 3L)
and four in the right abutment (1R, 2R, ZaR and 3R).

Strain gage rneter calibrations and lead resistances were
cornputed by Carlson Instrurnents and the necessary data needed to
rnonitor the darn nrovernents were listed on eight abutrnent yieid rneasure-
rrrent data sheets and presented to the Ventura County Flood Control Dis-
trict.

On March B, 1965, instructions for operation of the instrurnents
and corriputation of the data were given to Flood Control personnel and
the first readings were rnade. The initial abutrnent yield rneasurernent
data sheets and data of the first readings are shown in Exhibit A (B sheets).

On April 10, 1967, Carlson Instrurnents visitea Ualiti3a Darn
and rnade a check of lead resistances of the eight strain gages. The
readings are tabulated in Exhibit B.

STRAIN GAGE CLEANING AND REPLACEMENT
Septernber ZB, L97Z

On JuIy 6, 1972, the technician in charge of reading the strain
gages discovered an open circuit to Strain Gage 1L" A decision was made
to have Carlson Instrurnents visit the darn and advise the Flood Control
District as to the condition of the rneters and leads to all strain gages.

Dr. Carlson advised us to rernove and visually inspect aIl
strain gage rneters for broken seals, beLlows darnage, etc.

On August 2, I972, after reading the rneters, all r,vere rernoved
a:rd inspected. Five were found to be defective. They were 1I-, zaL, 3L
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ZaR and 3R. The rneters were sent to Carlson Instrurnents where they
were reconditioned and returned to the Fiood Control District along with
new calibration data (trxhibit C).

On Septernber 28, I972, the installation of the five new rneters
and the cleaning of the remaining three was cornpleted ancl the lead re-
sistances were checked (Exhibit D).

The calibration values for therbbutment yield datail sheets of
the fivg reconditioned rneters had to be changed at this tirne. Data for
the changes were suppiied by Carlson Instrurnents (Exhibit C) and corn-
putations rnade by the Flood Control Field Hydrology staff. (See 'rReport -
Rernoval and Replacernent of Metersrr, dated Septernber I9TZ.)

The only calibration necessary on the three rneters that were
cleaned was therrresistance ratio at initial readingr', which was disturbed
due to rerrroval frorn its rnounting. This calibration was perforrned by
rnerely adjusting the rneter in its rnounting until the rtresistance ratio in
percenttr was sornewhere close to its reading prior to the cl.eaning opera-
tion.

Because of the iength of tirne between the rernoval and installa-
tion of the rneters, it becarne apparent that continued movernent of the
darn dr,rring the interval, plus nerv positioning of the rneters on their
rnounting frarnes would necessitate an adjustrnent of the rrresistance ratio
at initial readingil in order that abutrnent yield rneasurernents rnade after
Septernber ZB would correlate with past readings when they were plotted.
(see rnernorandurn dated 3130173 frorn s. G. Marsh to J. B. euinn. )

After the rradjusted resistance rattor t was cornputed, newI'abutment yield rneasurernent datarrsheets were typed and put into use
(Exhibit E).

STRAIN GAGE LEAD MODIFICATION AND CAL]BRAT]ON
March 6, 1975

On Decernber 10, I973, because of continued deterioration of
the concrete of the upper portion of Matiiija Darn, it becarne necessary
to discontinue rnonitoring the right abutrnent strain gages due to unsafe
access conditions.

In February I975, a contract was awa.rded to J. D. Hadley, Inc.,
a general engineering contractor with Zegerr s Electric Cornpany as sub-
contractor to install new leads to the right abutrnent strain gages and
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extend thern across the canyon to the valve house on the left abutrnent.
On February ZI, 1975, the original leads to the right abutrnent strain
gages were severed according to plan. The new, extended leads were
installed by the subcontractor and on Febrr-rary 26, I975, the connections
of these leads to the rneters and their testing for resistance was cornpleted
by the FIood Cont::ol Hydrology staff (Exhibit F).

Due to the increased resistance caused by extending the leads,
it becarne necessary to change the values of three of the calibrations on
abutrnent yield data sheets 1R, ZR, ZaR and 3R. To cornpute these values,
it was necessary to have certain data relating to the characteristics of
the strain gages. As two of the strain gages on the right abutrnent (1R and
2R) are the original gages installed by Carlson Instrurnents of Carnpbell,
California, the necessary data was not available in our files. Telephone
calls to Carlson Instrurrrents and Dr. Roy Carlson, personally, revealed
that this necessary inforrnation was no longer in their fi1es.

Carlson Instrurnents suggested that we rernove the two strain
gages 1R and 2R and send thern to their laboratory for recalibration and
examination. However, by use of an equation sent to us sorne years ago
by Carlson Instrurnents, the Hydrology staff , using certain data taken
frorn early abutrnent yield data sheets, was able to derive the neissing
data. The equation is as follows, as originalLy furnishecl by carlson
Instrurnents to derive the necessary calibrations to cornpute the rnove-
rnents of tlr.e darn.

.89vC
Cr =Ct R

lvher e

Cr = Calibration constant, corrected for leads.

C = Calibration cons tant of the rneter

y = Resistance of a pair of leads.

R = Meter resistance at 0o F.

The rnissing data frorn the original rneters 1R and 2R is as follows:

C = Calibration constant of the rneter.

R = Meter resistance at 0o F.
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Data researched by the Hydrology staff frorn early abutrnent yield data sheets
and a copy of the original resistance of a pair of leads, r,vhich were in our
files, is as follows:

Cr = Calibration constant corrected for leads.

y = Resistance of a pair of leads.

To obtain the rnissing R of the equation, the original resistance of a pair of
leads r,vas subtracted frorn the rneter resistance at 0o F corrected for Ieads,
which is given in the early abutrnent yieid data sheets frorn our files. This
left only one unknown in the equati.on which was C. To solve for C, the
equation was stated as follows:

RCr=RC+.89yC

RCr = C(R + .89 y)

(- 1)rlv _ a\v

R +.89 y

With all the rnissing elernents of the equation for Meters lR and 2R now at
our disposal, the staff proceeded to obtain the necessary calibrations for
the extended leads as shown in Table I, Exhibit G.

Using the rneter calibration data for strain gages 2aR and 3R (Exhibit E),
the derived rneter calibration data for strain gages lR and 2R (Exhibit G)
plus the adopted values of the lead resistances (Exhibit F) in the original
Carlson Instrurnentsr equation, the new calibrations for the right abut.rnent
strain gages were cornputed

As only five days had elapsed between the severing of the right abutrnent
strain gages leads and the cornpletion of installation of the Iengthened leads,
it was decided to adjust the new resistance ratio at initial reading in order
that the abutrnent yield rneasurernents rnade on February zl at B A.M.
would correla-te exactly with rneasurernents rnade on February 26 at 8 A. M.
(See I'Equation - Cornputation of Adjusted Resistance Ratiorr, dated March 6,
r97 5. )

New abutrnent yield rneasurernent data sheets were typed for rneters 1R,
ZR, ZaR and 3R. It was not necessary to type new abutrnent yield n:reasure-
rnent data sheets for the left abutrnent strain gages, as no changes were
rnade there (Exhibit H).

The indicated rnovernent frorn initial position in inches prior to severing the
original leads and after lengthening the leads is tabulated in Exhibit H for
clarification purpo s es. on1y.
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STMIN GAGE DH-lL REPLACEMENT

Aucusr 4, L976

f

. In July , L976, Meter J-Lz tocated in Drill Hole l-L
was recognized as being inoperative. From observations
made during the past year, it became obvious_that ?pprox-
imately from January 5, L976, through Jui-y L2 , L976 ,
readings made at DH-1L were in error.

On July 23, Lg76, Meter J-Lz was removed from its
foundation bt DH-IL and found damaged. Upon examination
of data concerning the range limits of this meter, it was
found that about the first part of January, L976, the
closed linit had been reached. It is assumed that from
January , L976 Ehrough July 23 the comPr_ession at this loca-
tLon cbntinued and eventually damaged the meter.

A''new meter was instaLled on JuLy 26, L976, and its
InitiaL Resistance Ratio set to read LAz.60 percent on the
Carlson Test Set. A resiStance check was made on the leads
from the monitoring station to Lhe new meler and found to be
ln good condition (uxhibit J). A new "Abutment Yield Data
She6tt' was initiated and the Initial Resistance Ratio recorded
(Uxt iUii f) . The t'Calibration Constant Corrected for Leadsrl
was computed by use of an eguation shown in Exhibit L, Other
data on- the Data Sheet was supplied with the new meLer received
from Ca.rlsoh lnstrr-rments. (Exhibit M).

In order to" provide some estimate of the movement between
the Left Abutment-and the Dam during the inoperative period,
a graph was drawn on rectangular coordinate graph paper through.
fw6 plotted points representing Ehe readings of the defortnation
in iirches foi August l-, L974, and August 1, L975. A straight
f.ine was extended on the graph to August 1, L976 and the defor-
matiorr in inches read off . (Exhibit N) .

In otder to corretate pl.ots of previous deformation readings
and plots of futJ+re readlnga, a! adjustmert of the t'Initial
Resistance Ratiott was calculated (Exhibit P) and entered on the
new Abutment Yield Data Sheet. An asterisk precedes this entry.

Mr. Gordon L. Dukleth, Division Engineer, for the California
Division of Safefy of Dams roas informed by letter dated August 6,
L976, of the foregoing proceedings(Exhibit Q).

/,i,','vr al' *4,*.,'"-'" *
Georgd A. Gonsman
Supeivisor, Fiel-d HYdrologY{



ABUTI,ighJT YIELD I,lEA,SUREI,IENT DATA

Frojoct: /,'l,4f lLlJA OAlrl

Colibrctions:

Rcsistonce rotio, mcter ope n : L02.2

Colibrotion conslorrt, corroctcd for leods , CCi-19/r

Resisloncc rolio ot initiol reoding 99 .96 per cenl
Rcsistoncc rotio,meter closcd : 97 .3

Driil_hotc fto. DIL-1L _-
Metcr No.

Sheel No.

M-B

inchos per 0.01 "/" ralio chonge
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per cent
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A,gUThiEi{T YIELD lvifASURE},tENT DATA

Projact: llAf/L/JA DAM Drill-holg No. DTI-2L
lr{otor No.

Shocl No.

lr- 3

Colibrolion constont, corrccled for lcods .001073 inchos per O.0l oh rotio chonge
Resistoncc ro?io ot initiol reoding 01. 16 per cenl
Rcs istonca rotio,rneier closcd :

98.6 per c0nt
Rcsistonce rotio,rnclcr open : L04.2 P0"19.67

Colibrolions:

hletcr rcsistonco of 0oF, corrccted for le.ods

Chongc in tenrpcrotuie,por ohm chongo in rc
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s iston c e 10 q'i oF
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ABUTi,lEi',iT YIELD i,'lEl,.SUREl,{ENT DATA

Colibrotions:

Proj e cl : nlArtLt J,4 DAlt

Colibrotion conslont, corrcctc
Rcsisionce roiio at initiol reod
Rcsistoncc rotio,meter closed
Resistance rotio,mcler opc n :

d for lcods . 001032

tng 101.04
98 .4
r04.2

hrieter resislonco of 0oF, corroctcd for lcods
ChonEe in tempcroturo pcr ohm chongo in re s istonce

Drilt-hote No. DH:?.L-
Moler No.

Shool No.

I'1- 7

inchos pcr O.0l o/o ralio chonge

oh ms
10.91 oF

pcr cenl
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Dcr ccnl' 49.84
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ABUTI,IENT YIELD MEASUREMENT DATA

(^,

, Projocl: /,4ATILI JA , oAM

Colibrotion constont, corroclod f
' Rcsistonce rolio ot iniliol reoding

Rosislonco rolio,meter closed : 98. 1
Resislonco rolio,motor op€ n : 1_03. 5

Mctor roslslonco of OoF, corroclod for loods
Chongo in tomporoluro por ohm chongo in ro

or -loods:!0-1111-- inchos por O.ot oh rotio chonge101.09 por cont '.

Drill-hoto No. DH-3L

Melor No.

Shoot trlo.
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ABU-ifviEiiT YIELD FX[,qSUREtulENT DAT.4

Projoct: HATIL/JA DAII

CcJlibrction constonl, corrocfe
Resisisnce rotio ot initiol recd

Resistcnco rotio,meter closed :

Rcsistonce rclio,metcr ope n:
[4e ter resistonco of O" F, corre

Dri I I - holo No. *!tL]B--
lvletor Njo

Shocl No

M-6
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A.BUTI,{i:ITT YIELD NTEASUIIEMTNT DA.TA

Projoct: /d,4f/LIJA OAM Drill-holo f',io. OI!:?n
Metor No.

Shoet No.

M-1

Cclibrotion consfont, corrocted for leods -' 001L47- inchos per O.Ol oh raiio chonge
Rcsistonce rotio ot initiol rcoding 100. 82 per cenl

Colibrolions:

Resislonco rotio,meter close d: 97 .9 per cont
per centResistonce rotio, meter ope n : 103.0

I'i4cter rcsistonce st 0oF, corrocted for le ods lr0-:07 onms
Chonge in temperoturo por ohm chcngo ln resistcnco 10. 5 oF
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ABUTfuiENT ./IILD T$IASURgilIEIJT D,\TA

Projoct: niATlL/JA DAlvl Drill-hols No. DF"Zan
f.letar No.

Shoet No.

M-5

Colibrotion constcnt, corrcctcd for leods r CIq$%-- inchss per O.Ol o/o ratio chonge
Resistonce rotio ot initiol reoding 100. 84 per cent

Co li brol ions:

Rcsistonco rctio,meter closed : eB..4
103. BRcsistonce rotio,mef er ope n:

llcter resistonce of Oo F, corroclcd f or leods
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ASUTi,.i[i!T YIELD f'{E,ASUREt'tENT DATA

- Project i lvlAf /Ll JA OArt'l
"-\')

Co li brot ions:
Colibrotion conslon?, corrocle
Resistonce roiio ot initiol reod
Rcsistancs rolio,metcr closed
Resislonce rotio,meter opon :

d for loods
tng

'LAr.79

98.9
104.s

hlcter rcsislonc0 of 0oF, corrected for leods
Clronge in tenrpcroturo per ohm chonge in re
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Shcet No.
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--P-L-]R*-M-4
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I.r; r t t:

Fac
std

ili-nir ,\:in ii1nx.

/l L

t i :r;c:

<;f
Cbs.

?'o ta.i
lc,9.isIiincc

r)
I l'Ofil t, ii

ohrrs
( s2)

i tr g 1'L' i1 5 {,'

itt
lr:sisLirnce

o
11'ern t) F

oii ll s "H::oi' )l
(s

l\r:s i s tancc
rrri i.o

ptrr cent

t,i i ; i1 i] .I r.:
1n

rirt. i o
f :'on.init:iaI

lead i rr g
per cen t:

trt RS' RrAnt VG ,\AA f, ,ell I _ tqes
3-*-t^x i:oK pn h20 /nl.t?n +o.ot

t ll -Ftf I rl\ FF.
\ 7 -l( \ I 'l IfTvr Ir rt7 I .U .U

7,

txl{TBTT rratl

t

ittti : ci, i.r.ci
lii0\/il,.r-'iii

f rr;nt
i:ri1.ill

posi L j" on
j n chr:.c

Lnrl<r.

cici



n

?)

|'lete r
No.

Black a
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TABLE OF READINGS

TAKEN ON APRIL IO 6

AII Readin s in ohms .

\./hite s Black 6
G reen G reen

Lead
Res i s tance

Adopted
Value

IL 56.30

56.39

28.745

28.77

28.745

28.77

l.lg

t.15

t.t7

2L 55.96

55.97

28'52

28'52

28. l4

28.t5

o. 7o

o. 7o

o.7o

2aL 28.33

28.35

28. 04

28.05

0.66

0. 68

0.6755.71

55.72

3t- 56.82

56.85

29.99

' 30.01

29.52

29.55

2.69

2.7t

2.70

IR 5\.63

5\.6t

27 .62

27.62

27.\3

27.\7

0.\2

0.\2

0.42

2R 54 .69

5\.68

zB. o4

27 .95

27.7\

27.79

L0g

I .06

I .08

n

2aR 55. zo

55. t9

28. lB

28.16

27.92

27.90

0.90

0.87

0.89

55.42

55.4t1

28.'67

28.69

28,21

28.21

I .116

t .46

(,; 3R

EXHIBIT rrB[

l.116



I

CARI,SON INSTR{JMN'ITS

l,ODEt N0. J0 .5

CUSTOMER Ventufa Countv public Wo{ks Dept,

METER CALIBRATION DATA

D(HIBIT IlCn

DATE

SAIBS ONDER NO. 0062

\

Meter
Iocation

Meter
No.

Resistaloce
at Oo F.

Degrees
per Ohn

Callbration
Congtant Open As Shlpped

IL J-12 53.85 9.61 .00063 1o3.7 95.8 97.3

zaL J-13 54.17 9.56 .00062 104.0 96.o 97.2

3t ,t-1/,+ 53.89 9.61 .00065 1O2.9 95.2 96.6

2aR J-1 5 53.73 9.65 .00063 104.0 96.1 97.6

3n J-|6 53.66 9.66 .ooo63 104.6 96,? 98.2

)



e TABLE OF NEADINCS

TAKEN 0N SEPT. 29, 1972

TIME: Ieft abut. 12OO PST. Right abut. 13OO pST.

AIR TEI4IERATURE: I€ft abut. ?8o F, Right abut. T3o F.

nErsEm/oIR ErEV. z 10/+8.59 ft.
EIEV. 0F SILT, UPSTREAM FACE OF DAI'4 (AV) | 1036 f1..

All read.ings in ohms.

METER BTACI( & WHITE & BTACK & IEAD
NO. WHITE CIREEN GNEEN RES]STAI{CE

1t '63.81 32;51 32.51 1.21:: 63.95 32.53 32,52 1.2O

2L 56
56

63
63

63.95
63.96

56.18
56"18

28.80
28.81

31.84
31.8/+

33./Q
33.1+2

29.23
28.23

28.62
28.61

31.27
31.28

31"92
31.92

28.76
28.76

33.39
33.39

28

28.55
28.55

31.89
31.89

a

a 8/+

8l+
31.
31.

86
87

01
02

a 70
70

67
66

86
85

99
98

9Q

91

q)

52

ADOPTED
VAIUE

1.20

.70

.67

2.86

.38

.98

.%

1.52

a

a

a

,38
.38

.19
10at./

a

a

1.
1.

2aL

3L
(^

2
2

1n

2R

Z,aR

3R

2856.Olr
56.O4

31.13
31.13

50
50

29
29

o

o

61
61

62
62

a

a

a

t)
EXHIBIT nDrr
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BEPO&T

BETOVAL AND NEFI,ACNfiNT OF MEIEN.s

' 
Scpt,enber 1972

In geptember 1972t Strain Crege t{eters lL, zaLt 3L, 2aB and 3R were re-
noved and replaced with nen meters. The callbratlon constants on the Abut-
nent lLeld Data sheets for these neters were changed at this tlne fron data
eupplled by Carlson Instrunentse Canpbell, California (CIfHfnlT n6n) and
coniutations and tests nade by the Venture County flLood Control Fleld lfdnol-
ogr staff.

Ths callbrations computed by the tfrdrologr gtaff are as foJ-lorts:

CallbrEtton constant, corrected for leads
lbter reslstance at 0o f1 corrected for leads

The equatlon uged in these computations ig as fo1lor,s:
yt .89

Ct'"0+:-:-
B

uhers
, G, - New calibration constant, corrected for leads

C - Cal-:Lbratlon of meter
y - Resistance of a Pair of leadg
B = lleter resistance at Oo F

Eranple of Meter lL
-1..20x.0@63x.89

= .0O0O1249 + .00063 = .@O@l+9Cl=

',3'85
Cr - .0006I+2 (See FXTUBIT 8)

To obtaln the Meter at Oo cted the Resis-
tance at Oo F for the meters c was added to the Adopt,ed value
of thc Lead rcsi.stance to each neter. (u$ngff D)

thc only calibration necessar'Jr on the three neters that werc cleaped
only nas the ratio which ras dlsturbed
duc to renoval from ts mounting. Thls ras performed bY

nere\y adJusting the neter i.:a itts nountlng until the res lstance ratio
uas soneplace close to itrs readlng prior to the cleanlng operat ion.

The rat shLch ls preceeded bY an

was deterrnined by }ftr. Cordon l,lareh of, the Ventrrra CountY

hrbllc hbrkg Roads $ection, in order to nake the ner Abutment lield
learuremento corelate rith Past readings uhen theY are

fron S. G. l{ersh to .I.
plotted.

B. Quj.nn)

(sec



ABUT},IENT YIELD MEASURET1ENT DATA

.joc l: MATILIJA DAM

New meter installed 9-28-72.

Reslstance ratlo, meter open:.103-J-per cent
Meter reslstance at 0oI', corrected for leaoslSr-95-ohms
Change in tenperature per obm change ln reslstance

DritI-hols ye DH-lL
J-L2

9.6t oF

Meter No.

Shoet No.

Caltbrations:
Calibration constant, corrected for l,egCs 800642 inches per 0.OI% ratio change
Resistance ratlo at initlal readlng 100'06 per cent *
llesistance ratlo, meter closed' 95'B eer cent

JsA usted resistance ratio after 9-28-72
Temnerature

I)nl c

Pac
srd

'l'l nra Min - Max

At
time
of

Obs -

Total
reslstance
from ooF

ohms
(sz)

Increase
1n

reslstance
from ooF

otulrs
Temp

oF (sr)

Reststance
ratlo

per c€nt

Change
1n

ratlo
from

lnitial
readlng

por cent

Indlcated
movement

from
lnl t t'al
posltlon
.lnches

L,ake
elev.

EXI{IBIT 'IEI



ABUTI,IENT YIELD MEASIJREI4ENT DATA

J)

I

ro.lecl; MATILIJA DAM Drill-hole No DH-2L
M-3

10-95 oF

Original mefi,er-cleai:ed tq.

reinstalled'9-28-72.
Meler No.

Sheet No.

CaIl bratlons:
Calibratlon constant, corrected for leads .0010731nches
Resistance ratio at lnttlal readlng 1.00.20 per cent *
Itesistance ratlo, meter closed: 98.6 per cent
Reslstance ratlo, meter op"r,-L!)!!-2per cent
Meter reslstance at 0oI', corrected for leads 49,6b56s

per O.01% ratio change

Change ln tenperature per ohm chauge ln reslstanco
:kAdjusted resistance ratio after 9-28-72 100.05

Temnerature

l)r,r I a

Pac
std

'l'l nra Mtn - Max

At
tlme
of

Oho -

TotaI
resls tance
from Oor

ohms
(sz)

'femo
oF'

Reslstance
ratlo

per cent

(sr)

Change
1n

ratlo
from

lnitlal
readlng

per cent

Indlcated
movement

from
tnltial
posltton
tnches

I.,ake
elev.

Increase
in

reslstance
from ooF

otMls

EXHIBIT IIE



Irro,iOCI MATILIJA DAM

Calibratlon constant, corrected for leads .0006?7

ABUTI,IENT YIELD MEASURET4INT DATA

New meter installed 9-28-72.

1nches per O.O1% ratto change

I ^\6, oF

Drlll-hole No DH-2aL
J-13Meter No.

Shoet No.

Callbratlons:

Reslstance ratlo, meter open; 104.0per cent
Meter reslstance at Ootr', lorrected for teaos 54'84 ohms

Resistance ratlo at initlaL readtng 100.04.per cent
Resistance ratlo, meter closed: 96.0 per cent

Change ln tenperature per ohm change ln reslstance
*Adjusted resistance ratio after 9-28-72 99.88

Temnerature

I)rr I a

Pac
std

'll nro Mln - Marr ,

At
tlne
of

Obs.

Total
roststance
from OoF

ohms
(sz)

Increase
1n

resl stance
from OoF

olurrs
'femn
oF' (sr)

Reslstance
ratto

per cont

Change
1n

ratlo
from

1ni t lal
readlng

per cent

Indlceted
movement

from
tnt tlal
posl tton
lnches

I.,Bk€
elev.

EXHTBTT I'E I



ABUTI,{ENT YiELD MEASUREI{ENT DATA

.- fro.joct MATILIJA DA}[

New meter installed 9-28-72.

Calibratlons:

Meter reglstance at Oof', corrected for leads

Drtll-hole No DH-3L
J.L4Meter No.

Sheat No.

Calibratlon constant, corrected for lqads.q00681 lnches per o.oL% ratio change
Resistance ratio at lnttlal readlng 10.0.14,per cent *
llesistance ratlo, meter closed | 95 '2.per cent
Resistance ratlo, meter opur,J92rlper cent

s
1Change in tenperature p€r ohm change tn resl oF

crAdjusted resistance ratio after 9-28-72 ( gg.z:t ;.

I)nI rr

Pac
std

'l'{ nrn

Temoerature Total
reststance
from ooF

ohms
(sz)

Increase
in

reglstance
from ooF

ohlrs
'femp
oF'

Reslstance
ratlo

per cent

(sr )

Change
1n

ratlo
from

lnitlal
readlng

per cent

Indlcated
movoment

from
lnl tlal
posttton
lnches

I.,ak€
elev.Mtn. Max -

At
tlme
of

Obe.

EXHIBIT uEr



ABUTI,IENT YIELD MEASURET4ENT DATA

ro.joc t MATILIJA DAM Drltt-hote No DH-lR

-6

0.01% ratio change

oF

Original meter-cleaned &
reinstal-led 9 -28-72,

Moter No,

Sheet No.

Callbratlons:
Calibration constant, corrected for leads-001158 tnches per
Reslstance ratlo at lnltlal readtng l-00.1"7,per cent ?k

Resistance ratio, l[eter closed: 98.0 per cent
Reslstance rat1.o, meter op..,-l-E[per cent
Meter reslstance at ootr, corrected for leads 49-75 ehns
Change ln tenperature per ohm chango In reslstance 10.88
:kAdjusted resistance ratio afrer 9-28-72 ( LOO._egr ).

Temnerature

l)nI a

Pac
std

'l'l nre M'ln- Max

At
tlme
of

Obs.

ance
ooF

Total

ohns
(sz)

restst
from

Increase
in

resistance
from ooF

ohlrs
'femo
oF' (sr)

Reslstance
ratlo

per cent

Change
1n

rat lo
from

lnitlal
readlng

per cent

Indlceted
novement

from
lnt tlaL
posltlon
lnches

I.,ake
eLev.

4 i

q J ti Jf I I: I
)) t}& tl \J v

*-h. at t! tq75

EXHIBIT IIE I

)



ABUTI,IENT YIELD MEASURNT4ENT DATA

Pro .jec t, MATILIJA DAI',I DrlII-hoIe No DH-2R

Meter No.

Shoet No.

M-l
Original meter-cLeaned &
reinstalled 9 -28-72.

CaIlbratlons:
' Catibratlon constant, corrected for feaOs.00ll-45 lnches per O.O1% ratio change

Resistance retio at lnltlal readtng 1"00.2L per cent *
Itesistance ratlo, meter closed, gi .g oer cent
Reslstance ratlo, meter op"t,J-03-.!-p€r cent
Meter reslstance at OoI', corrected f or reads J-Q*-QZ- onts
Change ln tenperature per ohn cha,nge ln reslstance 10.95 oF

?kAdjusted resistance ratio after 9-28-72 100;"079

Temnerature

I)nI s

Pac
std

'l'l nre Mln- Mqw -

At
tlne
of

Obs.

Total
reslstance
from ooF

ohms
(sz)

Increase
1n

reslstance
fron ooF

olurs
Temo
oF' (sr)

Reslstance
ratlo

per cent

Change
1n

ratlo
from

1ni t laI
readtng

per cent

Indlcated
movement

from
1n1 ttal
posltlon
lnches

I.,ake
elev.

- - JfL J I I
1TJrb. .l

I cr-r6

IYI{TRTfn NNIT



Pro.jec t MATILIJA

ABUT},IENT YIELD MEASUREI4ENT DATA

New meter instal-led 9-28-72.
Meter No.

Sheet No.

Dritl-hole No DH-2aR
J-

O.OI% ratlo change

oF

Callbratlone:
Calibratlon constant, corrected for Leads.000639 lnches per
Resistance ratto at lnltlal readlng 1 .52 per cent *
llesistance ratlo, meter closed:96.1 per cent
Reslstance ratlo, meter open:-L04--Lper cent
Meter resistance at OoF, corrected for reads 54'63
Change ln teurperature per ohm chauge in reslstance
:kAdjusted resistance ratio after 9-28-72 100"082

ohms
9.6s

Temnerature

l)rr l c

Itac
std

'l''l nrdr M'ln- Max

At
tlrne
of

Obs.

Total
regtstance
from ooF

ohms
(sz)

Increase
in

reglstance
from ooF

ohnrs
Temp

oF (sr)

Resistance
ratlo

per cent

8t

Change
1n

ratto
fromlnitlal

readtn
per cen

Indlcated
movement

from
lnl tlal
posltlon
lnehes

l,&k€
elev.

r r a \

]\J ./
\

L

tre-h atl! n7.6

II1rUTDTM IIIrII



Pro .joc t: MATILIJA DAM

ABUTI,IENT YIELD MEASUREI4ENT DATA

New meter instalted 9-28-72.

Dr1ll-hole No DH-3R

-t6

9 .66 oF

Meter No.

Sheet No.

Callbrations:
Calibration constant, corrected for leads:900646 inc[ies per o.01% ratio clrange
Resistance ratio at initial reading 100.13 per cent t'r

llesistance rati,o, meter closed | 96.7 per cent
Resistance ratlo, meter opurr,-l-(Lt..Cper cent
Meter resistance at 0oI', corrected for leads 55 ' 18 ohns
Change in temperature per ohm change in reslstance
*Adjusted resistance ratio after 9-28-72 100 1

u

Pac
std

At
tlme
of

Total
regls tance
from Oor

ohms
(sz)

Increase
in

reslstance
from OoF

ohns
Temp

oF (sr)

i stance
ratio

per cent

Change
1n

rat io
from

lnitlal
readlng

per cent

Indicated
movement

from
lni t ial
posltton
.lnches

I.,&k€
elev.

]lE



,)

DATE OF READINGS:

TIIM OF READ]NGS:

TABLE OF READINES

Feb. 21, 1n5

R:Lght Abutnent 1100 PST

AIL readings in oluns

)

EIffiIBIT rrFtt

MEIEN
READING

BLACK
& WHITE

WHITE
& G&EIX{

BI"ACK
& GRAEN

I,EAD
RESISTAI'ICE

ADOPTED
VAI,UE

(n
57.76

57.77

30.56

30.56

30.40

3A.Ll

3.20

3.2D 3.2o

2R
57.97

57.98

30.97

30.{l
30.88
30.88

3.78
3,77 3.77

3.732aR
63.30

63.32

33.57

33,*5?

33.b6

33.1+7

3.73

3.72

3n
6l+.16

64.16

34.1r5

3l+.45

3h.31+

34.3h

4.63
l+.63 4.63

J



TABI.E I

DERIIIED CATIBN,ATION..CONSTAIiTS FOR STRAIN GAGEIi IR AND 28

l,tARcH 5, 1975

Equationl

Q ce R Cl
R:* .89 y

where

C * Calibration constant of the meter.

R o Meter reoistance at Oo F.

Cr'= Calibration constant, corrected for leade.

Jr = Resistance of a pair of leads,

Conputed by
Willian C. l.linger

Checked by
George A. Gonsman

Meter
I,ocation

Meter
Number

Resistance
000F.

Degreeo
Per Ohn

Gallbration
Constant

Resistance Ratios

Closed

1R l4-6 hg,3h 10.88 .0Ol l I0 1o3.6 98.0

2R M-1 tl8.99 IQ.95 .OOIli2J 103.0 97.9

EXHIBIT BOn



ABUTI,{ENT YIELD MEASURE}",IENT DATA

. Project I{ATIIJJA D^A]'T Ilrilt-hole No DH - lL
Meter No.

Sheet No.

O.OL% ratio change

oF

Ssr lffier {nsta}led y2g-72

Callbratlons:
Calibration constant, corrected for leads.0005ir2 lnches per
Reslstance ratio at initlal reading i00-06 , per cent *
nesistance ratio, meter closed:- 95-8-ner cent
Reslstance ratio, rneter opettt-193.r?-per cent
Heter resistaace at 0oI', corrected for leads 55.05 s6nt
Change in temperature per ohn change ln reslstance 9.61

:k ldjusted resistance ratio after }.2S-72 (tO3.l*o9)

Del:e

Pac
std

'T{ nre

Temoerature Total
reslstance
from ootr'

oh.ns
(sz)

Increase
in

reslstance
from OoF

ohnrs
'femn
oF'

Resistance
ratlo

per cent

(sr)

Change
1n

ratio
from

lni t 1al
readtngper cent

I ndica ted
movement

from
ln1 tlal
posttlon
lnches

I.,eke
elov.

Mln - Mex

At
tlme
of

Otrs -

SJffiIBIT H



ABUT},IENT YIELD MEASTIREI{ENT DATA

I)ro .joc t: I{ATILIJA DAM Drill-hole No DH-2L
M-3

Original meler-cleai:ed 6{

reinstalled' 9-28-72.
Call bratlons:

Calibration constant, corrected for Ieads .001073lnches per O.01% ratio change
Resistance ratio at inlttal reading 100.20 per cent *
Itesistance ratio, meter closed;- 98 ;6 per cent
Reslstance ratlo, meter open, 104.2per cent
Meter reslstance at 0oI', corrected for leads &a - 6bUms

10 95

MeLer No.

Sheet No.

orChange in tenperature per ohm change ln reslstance
:tAdjusted resistance ratio after 9-28-72 100.06

Temperature

l)nle

Pac
srd

'l'l nrrr Mln- Max

At
time
of

Obe.

Total
regtstance
from ooF

ohms
(sz)

Increase
in

resLstance
from ooF

ohnrs
'femn
oF' (s1)

Resistance
ratlo

per cent

Change
1n

ratlo
from

lnitlal
readlng

per cent

Indlcated
movement

from
1nt tlal
posltton
lnches

I.,ake
elev.

EXHIBIT H



J) ro.jec t MATTT,T.TA

ABUTI,IENT YIELD MEASURE}4ENT DATA

New meter instal-led 9-28-72.

DrlIl-ho1e No

Meter No.

Sheet No.

DH-2aL
J-13

Calibratlons:
Calibration constant, corrected for 1eads,000627 tnches per 0.01% ratto change
Resistance ratlo at lnttlal readtng 100.04 per cent *
llesistance ratlo, meter closed: 96.0 per cent
Resistance ratlo, meter open;-104.0per cent
Meter reslstance at 0otr', corrected for leads 54'84 ohms
Change ln temperature per ohn chauge in reslstance I _\6, oF

*A usted resistance ratio after 9-28-72
Temnerature

l)n l-c

Pac
std

'l'{ nrn M'ln- Max -

At
tlme
of

Otrs -

Total
reslstance
from OoF

oh.ns
(sz)

Increase
1n

reglstance
from OoF

ohnrs
'femn
oF'

Resistance
ratlo

per cent

(sl )

Change
1n

rat 1o
from

lnitlal
readlng

per cent

Indlcated
movement

from
tnt t lal
posltlon

tnches
I.,ake
elev.

EXHIBIT H



ABUTI,{ENT YIELD MEASURE}4ENT DATA

'- 
J"o

jec t MATTT.T.TA M

New meter installed 9-28-72.

Ilrllt-hol" No --!E:3L
Meter No. J-L4
Sheet No.

Callbratlons:
Calibration constant, corrected for leadsr009-qgf inches per o.oL% ratio change
Resistance ratio at initial reading 100'14 per cent *
Resistance ratio, meter closed, 95.2 per cent
Resistance ratio, meter open; 102 ' 9 per cent
lleter reslstance at ooF, corrected for leads 56'75^e65
Change in temperature per ohn change in reslst.rr".l..L df
*Adjusted resistance ratio after 9-28-72

ure

Pac
std

At
tlme
of

Total
resls tance
from oor

ohms
(sz)

Increase
in

reslstance
from OoF

oturs
TPmp

oF

per cent

(sr)

sistance
ratio

Change
1n

rat io
from

lnitlal
readlng

per cent

Indicated
movement

from
tn1 tial
posltton
lnches

I.,ake
elev.



. EQUATION

COMPUTATION OF ADJUSTED RESISTINCE NATIO
t{arch 6, lgTj

The foLlorcLng cquation nas used. to rdJ$t the Reststance rqtio at ipilial
rcadlng after tire 1eA4e lrere lengbhened so that the plots on the Itight Abutnent

r*ith plots nade before le'd" werc lengthened.

F4uatlon used yhen rr!flr or rcvement prior to lengthening leads ms positlve.

CIR+M-----'F cr

Equation used when rMn or novernent prior to lenglherdng leads nas negatlve.

CIR. M
?---

cr

rhere

8a - AdJusted resi,stance ratlo.
Cr = Cai.lbration constant, conected for leads i.n inches per 1 F ratio

change.
R - Resi5tance rati.o et initlal readLng in per cent.
l{ = Indlcated novement from iraitial posi.tlon in inches prior to



ABUTI,{ENT YIELD MEASURE}4ENT DATA

Pro.joc l; MATILIJA DAM Drill*hols ye DH - lR

Meter No. l'{ - 6

Shoet No
Leads e:rbended 2-26-75

Callbratlons:
Calibration constant, corrected for 1eads.O01216 inches per 0.01% ratio change
Resistance,ratio at initial reading tOO-5? ,per cent ?k

Itesistance ratio, meter closed:-98.O per cent
Reslstance ratio, meter open:J03--6-per cent
Meter reslstance at Oof, corrected for leads q2.19 ehng

Change in temperature per ohm change in reslstance 10-88 oF

"Ad ted resistance ratio after 2-2& 100.
tu

Pac
std

At
ttme'of

Total
resl s tance
from ooF

ohms
(sz)

Increase
in

resl,stance
from OoF

olurrs
Temp

oF (sr)

per cent

sistance
ratlo

Change
1n

ratlo
f r:om

lnitlal
readtng

per cent

Indicated
movement

from
lni tlal
posltlon
lnches

I.,ake
e1ev,

a'4,

a a 57 -o.t /



ABUT},IENT YIELD MEASUREMENT DATA

Pro,jec t:

,- \'
I,IA?ILIJA DAM Drill-hole No nH - 2R

Meter No.

Sheet No.
Leads e:cbended 2-2t75 M- 1

Calibrations:
Calibration constant, corrected for leads .OO12O2 inches per 0,OL% ratLo clrange
Resistance ratio at lnitial reading 100.0O ,per cent :k

Resistance ratio, meter closed' q7-9 per cent
Resistance ratlo, meter open:-10?.0 per cent
Meter resistance at 0oI', corrected for leads-J2-?3-ohms
Change in tenperature per ohm change in reslstance J{L95-- oF

?k AdJusted resistance ratio after 2-26-75 (99.e2S1

Pac
std

At
tlme'of

Total
rest s tance
from oor

ohms
(sz)

Increase
in

reststance
from OoF

olulrs
Temp

oF (sr)

per cent

sistance
ratio

Change
in

ratto
from

lni t tal
readlng

per cent

Indicated
movement

from
lnl tlal
posltlon

tnches
l.,ake
elev.

I o o, o t72



ABUTI,{ENT YIELD MEASURE}",IENT DATA

I)ro,;oc l; MATILIJA DAM Drill-hole No DH - 2aR

Meter No.

Sheet No.

J-15
Leads exbended 2-26-75

Callbratlons:
Calibration constant, corrected for leads.0OO66q inches per 0.01% ratio change
Resistance ratio at initial reading 1OO-37 per cent?t
llesistance ratio, meter closed;-95.1 per cent
Resistance ratio, meter open:-l!4d-per cent
Meter resistance at 0oI', corrected for leads 5?'46 ohms

Change in tenrperature per ohm change in reslstance 9.65 oF

:k Ad usted resistance ratio after 2-26-
ture

Pac
std

At
tlme
of

Total
reslstance
from ooF

ohms
(sz)

Increase
in

reslstance
from oor

olurs
Temp

oF (sr)

per cent

sistance
ratio

Change
1n

rat io
from

lnitlal
readlng

per cent

I ndicated
movement

from
1nt tlal
posttlon
.lnches

I.,ake
elev.

o 550 /00,37 f o,5 /o



ABUT},{ENT YIELD MEASURE}4ENT DATA

Pro.joc t MATITIJA DAM

' Leads e)cbended 2-26.-75

Drill-hole No DH-3R
J-16Meter No.

Sheet No.

Calibratlons:
calibration constant, corrected for leads .000578 inches per 0.01% ratio change
Resistance ratio at initlal reading 100"38 per cent J<

Itesistance ratio, meter closed 7-96.'l per cent
Resistance ratio, rneter open:-J-(&'r-6-per cent
Meter resistance at OoI', corrected for leads q8.24

ohms
9.66Change in tenperature per ohm change in reslstance oF

rk Adjusted resistance ratio after 2-26-75 (tOO.t6)

Pac
std

At
tlme'of

Total
reslstance
from ooF

ohms
(sz)

Increase
in

resl stance
from 0or'

ohns
'Iemo

oF' (sr)

per cent

si stance
ratlo

Change
1n

ratio
from

lnitial're adlng
por cent

I ndi ca ted
movement

from
1nl t tal
posltton
tnches

I.,gke
elev.

o (" 3 5,o a oo.3t *o,
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i'.ElIOF,{XIDTJI'I

I{ATILiJA D/LU

STRAIN GAGE PROGRAM

JULY ?3, 1976

LEA} RESISTANCE CHECK PRIOR TO }JEW STRAIN GAGE ]'TTffi, II'ISTA],LATION.
Dri-1t

l&Tm, J-17

Fo[or+tng instructions supplied by Carlson Instrueents, Ca.mpbellr California,

the following equation was used for measuring the resj.stance of a pair of

treads during the installation of the new strain meter J-1? in Drifl llole lL"

EQUATION

B + C - A: resistanee of a pair of leads.

Check No. 1.

Reading A= 63.30 )
Reading g = j2.67 ) Resistance = 1.22 ohms.
Reading C:31.85 )

Check No. 2

Resistance = 1.19 ohms.

2.!1 oh:ns,

2"1*1 I 2: 1.2O ohms,

Resistance of a pair of leads : 1.20 ohns"

A = 63,l+0)
B : 32.71)
c = 31.88)

Beading
Reading
Reading

{J
&LqIBlT J



ABUTI.{ENT YIELD IvIEASURE}I8NT DATA

Pro.ject l"fATTT -T TA NAM

' ) llew meter installed 7/21176

Ogllbratlons:
Celibration constant, corrected for
Sesistance ratio at inltial reading

Drl1l-hole No nH- 1 T.

M€ter No.

Sbeet No.

1r"65.. $00553in
"60 per cent

ches per 0.O1% ratio change
10

Besistance ratio, me.ter closeo: 96- 3 per cent 
:

Reststance ratio, met'er open:-ll0-4-&er cent
tleter resistance at-06F, corrected f,or leads 55''-70, ohms

Cbange in temperature trrer ohn cbange in resistanceS-5J** oF

* ance at initi 1 read af-ter 7 2t 76 1-11.559)

Temoerature

ilqfa

Pac
stq

tlll na M'tn- It/farr .

At
tlne
of

Ohs ^

Total
res1stance
fron oor

ohns
(sz)

Increase
in

resLstance
from 0or

ohns
Temn

oF' (sr)

Resistance
ratlo

per cent

et

Change
1n

ratio
from

1nit1a1
readln

p€r c€n

Indl.cated
movament

from
ln1 ttal
positlon
tnches

Leke
elev.

{1

I

I

I
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I MSII{ORANDN{

I4ATILIJA OAM

STRAIN GAGE PROGRA},f

JuL'y 26, 19?6

{n

OBTAI1{II.'iG''CALTBRA?1ON COT.ISTANT COIIR,ECTEI] FOR I,EADS

Di{.lt
}ET},R J-l7

EQuet;T9J

Ct -C*
ys (0.s9)

n

where
Cr is the neu calibrati"on eonstant.
C is the origina.l calibration constant.
y is. the resistance of a pair of leads.
R i.s the meter resistance at Oo F

It )
1.2A X.00054 X o.89gt : $ #

5U.5A

cr=,00054+.00001254

c r = ,000653

{9
EXHIBIT L



MODEL NO" O,F
CUSTO}IER cJ &{. ri

J-
I

DA?E

SAIES OR.DER }IO.

8- rz- Z3

2
{

}ETER RESISTAI{CE DEGREES CALIBR.\TIOI.I
OD TA".{T

RESISTAI{CE RATIOS
LOS

lv
oPnI AS SI{TP

, ,6/

ffiribit Ft

{"\R;" I

57, fc 3. b-l .8ao 64 i,a1 2 "7 63
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MEI'{ORANDUM

UATITIJA DAl,l

SIR,AIN GAGE PROGRA},I

JVLT 29, 1976

F,)(1N,APOIATION OF STNATN GAGE READINGS JANUARY 5 TO AUGUST 1, 1976
DH.lL
MEIER J-12

In JulJ, 1976, meter J-12 located in Drltl tiole l-L was recognized as being

lnoperative. From observations made durlng the past year, i-t became obvious
l9that approximately fron Januar{'5.;1976 thru July 12, 1976, readings rnade at

DIFIL rcere j.n €rtofr In order to provide some estimate of the movement be-

tr'rcen the Left Abuturerit and the Da.n at Dll-ll, the following nethod was used

and results ptotted on the Deformatlon vs. Tjme graph:

Fnon the current graph Deforrnation vs. Ti:ne, the deforrnation in inches

for Angust 1, 1971+ ard, August 1, 19?5 was plotted on rectangular coordi-

. nate graph paper and was e:cLended by a straight line to August 1, 1976.

A reading of -.5850 r,ns picked from the e:cbended. graph l-ine and plotted

on the DH-IL Defornation vs. Time graph for August 1, 1976. A dashed
lc\

Ljne nas drar"rn from Janu""y K; 1976 to August 1, 19?6 to represent the

approxirnate defor"sration at DtFlt during the period. of erroneous record.

t/t
Zzo, q,o dl.*& zz,,r*.2.'*
George'A. e,on"r"r,
Supervisor, Field t$rdroiogy

ExHt BrT N



lr^1 MEI,IORANDUM

MATILIJA DAI'{

SIB.AIN GAGE PROCRAM

AUGUST 2, 1976

ADJUSI}IEI{T OF INITIAI RESISTANCE RATIO READINGS AT DH-IL

Reference: l,Iemorandum from S. G. Marsh to J. B. Quinn dated March 30, 1973

At the tirne of inst"llation of Strain Meter J-1? in 01111 Hole 1-L, the

rResistance ratio at initial readi-ngn was set to read 1O2,& pencent with

a balanced ci-:rcuit on the Carlson Test Set. In order to rnake subsequent

readings correspond to previous readings on the DE-IL Deformation vs. TLme

graph, the fol1ow5-ng calculations were made:

The prevj.ous\r plotted defonratlon of -.5850 for August 1, 19?5 (see

meno dated .Iuly 29, 1976) rtas devj-ded by the Calibration Constant

Corrected. for Leads per lit ratio change of ,0653 (see merno dated July

26, 19?6). The resulting adjustme.nt of -.8959 was added to the jnitlal

reading of 102.50 percent for an ad.justed. resi-stance ratio at initial-

reading of 1 1 1.55g percent.

The fjrst reading nade on Jvl.:y 26, 1976 at+,er instellation of the new

meter ni] I now correspond. to previous readings and the estirnated proJected

reading plotted for August 1, 1976.

a
George Gonsnan
Supervisor, Field i$drology

,.1'

ET}{IBIT P



Drill-hole No. /) '$ / -t-

Adjustment of initial resistance ratio readings to provide completed

indicated movements from the new meter readings Lhat will plot in

the same range as those from tile o1r1 meter readings.

* t S9So Adjustment of the indicated movement from initial
position in inches.

Caj.ibration constant, corrected for leads , OOO654 inches per 0 .OL./"

ratio change or _ o O653^ . inches per L% ratLo change.

* ,-fEAO +. ,a653,- - R,qgg Adjustmenr to resistanee
t': \\/ ratio at initial reading,

/O2,Aj.{tResistance ratio at initial reading in percanL per 716-7L
g,?59AdjustcrenL tc resistance ratio at initial reading (Note:'1

_/f 1.,5{9, Adjusted resistance ratio at initial reading iir percent.

:vNOTE: If adjusted resistance ratio at initial- reading is negative

add; if positir,'e subtraet

.l
{,J

a

IIXIIIBIT P



PUBLIC WORKS AGENCY

{X#tuflffiffM mf tf,#$'a.il $gffi'Y-) F:*t

Diiector
A. P. Stokes

D*puty Dirrctort
D. A. Betlach

BoxJs & Surveyor
E, D, 8hinavar

. Fiqld Operationg
.€. J. Nowak

Slood Cohtrol & Drainage
'H. P. Nilrneier

Watar & Sanitation
?. M. Morgan

. Special Project$
.F. B, Pernl

&t€n€gcment Services

,,-
'{

August 6, I9?6

Mr. Gordon L" Dukl.et\. Qivision Engineer
Division of Safety of Da.rne
$$ate Departmeat of '!ffater Resources
X', O. Box 388
$acramdnto, California 95802

subjgc.q MATLI*ffA DAM - REVISED REpoRT oF
INSTRUM.ENT READINGS" FI.OOD ZONE I

Dear Mr. Dnkleth:

our letter to you dated JuIy 9, 1976, transmitted updated copies
of deflections for the twelve face targets on Matili;i narn, 

"naptots of deforrnatisn versus tirne for the eight straingages. Re-
Cent deflections shown for the meter in Drill Hole iL indicate an
uncharacteristic flartening of the data points which has been
recently revier.ved by our staff. Our review indicates the current
graph for DH*tL fcr rnost of l9?6 is eironeous and we have en-
closed a rerrised copy,

Meter J-12 was i:nstalled in Drill Hole 1L in septernber L972.
Inforrnation frorrr.'the fuctory. indicated that the resistance ratio
for. that meter at the closed position was g5.8 percent. Earlier
this year arrapparent deViation in the data points frorn the historic
trend was lroted; how,ever, the resistance ratio at that tirne was
well abqve 96 p.rc.nt and it was assumed the indicaterl readings
were authentic. FolLowing a continuation of that trend into Juiy
of this yeaf lvfeter tr-lz was exarnined and found to be operating in

EIffTIBIT Q

I

ifu

S87 Ea;t Main Street" Ventura, CA 9300i (805) 648-6131



Gerrdon L. Dukleth, Division Engineer
Division of Safety of Darns
State Department of Water Resources

August 6, 1976
Page Two

{-)

{)

IV1ATILIJA DAM - REVISED REPORT OF
II$STRUMENT READINGS, FLOOD ZONE I

a closed position. Further analysis indicated that the resistance ratio
at tire closed position did not consider resistance in the lead wires.
Aftei rneasuring resistances of the lea.ds, we estirnate the rneter has
been closed since rnid-January of this year.

On July 23 tL,e meter was replaced and on July 26 the replacement
was reset to an initial reading of -0.585. The initial reading for the
replacement rneter was approxirnated by extending deforrnation
measu.red during late July and early August from recent years to the
present iirne, This technique assurrles that deformation during this
period varied linearly with time and it represen-ts an approxirnation.
Howevert .we believe this alternative rnore appropriatq ihan cor-
tinuing the plots frorn an initial reading of zero.

'We have adjusted the new meter to allow a greater compressive defor-
rnation; and, with the resistance of the leads now determined, we hope
to: fnonitor'rnore closely the deforrnation of this rneter with respect to
its closed position. lf you have any questions regarding this problern
or our procedures used in deterrnining the initial reading, please do
not hesitate to contact us.

Very truly yours,

Gerald J. Nowak, Deputy Director
Ftood Control and Drainage Department

Gerald D. ,Bickel
Sup ervising Hydrolo gist

Enclosure

t''{u

GDB:ggh
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