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STATE OF OREGON

COUNTY OF WASCO

CERTIFICATE OF WATER RIGHT

This I8 to Cectify, thae  crry oF THE DALLES
of City Hall, The Dalles , State of Oregon, 97058 » has made
proof to the satisfaction of the Water Resources Director, of a right to store the waters of
South Fork Mil1l Creek, tributary of Mill Creek, in Crow Creek Reservoir and
water diverted for storage from South Fork Mill Creek when available with any
deficiency in the available supply from South Fork Mill Creek to be made up

bydgiversion from Dog River appropriated under Application No. 43668, Permit No.
32479

for the purposes of
municipal
under Reservoir Permit No. R-4988 , and that said right to store said waters has been

perfected in accordance with the laws of Oregon; that the priority of the right hereby confirmed

dates from May 29, 1967

that the amount of water entitled to be stored each year under such right, for the purposes afore-
said, shall not exceed 955.0 acre feet

The reservoir is located in

N
Section 20
Teod S RVIL EG W N:

WITNESS the signature of the Water Resources Director, affized

this date. October 17, 1977

James E. Sexson

Recorded in State Record of Water Right Certificates, Volume 36 | page 44917
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STATE OF OREGON

COUNTY OF WASCO

Proof of Appropriation of Water

CITY OF THE DALLES
of City Hall, The Dalles , State of Oregon, 97058 , has

constructed a reservoir to store the waters of

South Fork Mill Creek, tributary of Mill Creek, in Crow Creek Reservoir and water
diverted for storage from South Fork Mill Creek when available with any
deficiency in the available supply from South Fork Mill Creek to be made up by
diversion from Dog River appropriated under Application No. 43668, Fermit No.
32479

for the purposes of
municipal

under Reservoir Permit No. R-4988 , and that the storage of said waters has been

completed within the terms of said Permit; that the priority of the right dates from

May 29, 1967

that the amount of water entitled to be stored each year under such right, for the purposes afore-

said, shall not exceed 955.0 acre feet

The reservoir is located in

NWg
Section 20
P IS S R TSR AN on M T

SsrCIVETD
L‘ii&bLh\‘! £ b
WATER RESOURCES DEPT

\ RECON
SALEM, OREGUN

I have read the above and foregoing proof of appropriation of water; I know the contents
thereof, and that the facts therein stated are true.

IN WITNESS WHEREOF, I have hereunto set my hand this 2"& day of Mty T

Al
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May 12, 1972

43668

U=135

William I. Porfily

Watermaster District No. 3
Courthouse Annex, Room 205
The Dalles, Oregon 97058

Dear Bill:

On November 8, 1971, field engineers from this office made the final
proof inspection on the water right pertaining to the city of The
Dalles under permits numbered 32479 and R-4988. Permit numbered
R-4088 allowed for the storage of 955.0 acre feet in Crow Creek
Reservoir with water to be diverted from South Fork of Mill Creek
when available, with any deficiency in the available supply from
South Fork of Mill Creek to be made up by a diversion from Dog River
for municipal use. Permit numbered 32479 allows for the use of
955,0 acre feet of stored water only from Crow Creek Reservoir for
manieipal use.

Mr. Vern Gould, field engineer from this office, made an inspection
of the area of use based on the applicant's service area map,

During the course of the inspection, it was estimated that approx-
imately 50 families were using water and one cannery using water,
scattered along Mill Creek in Township 1 North, Range 12 East, W.M,,
Sections 13, 14, 21, 22, 23 and 28, and also in Township 1 North,

13 East, W.M., Sections 7, 8 and 18.

It is the practice of this office when issuing certificates of water
rights confirming the use of water under a municipal right, to
include all areas of use, Since this use of water is not lirdited

to the service area map provided by the city of The Dalles, it is
necessary that the location of place of use be more closely defined.

It may be possible that the city of The Dalles has a service area
map or maps showing their customer hookup service along Mill Creek.



William I. Porfily
May 12, 1972
Page 2

If you could provide us with a copy of that map, or such information, .
it would be appreciated.

It may be necessary to make an actual field check with the use of
quad sheets to determine the place of use,

Your assistance in this matter would be most helpful,

Very truly yours,

Vestal R. Garner
Assistant

*VRG:ds

oS



TO:

FROM:

SUBJECT:

FORM 81.125.0016

STATE OF OREGON INTEROFFICE MEMO

The Files DATE: August 27, 1971
Gary Oberholtzer

Crow Creek Dam R-43667, 43668

On Wednesday, August 11, 1971, I performed a field inspection of
Crow Creek Dam and Reservoir in the company of Mr. Bill Keser, Watershed
Manager, and Mr. Joe Hasbrouck, Supt. of Public Works, both representing
the City of The Dalles. Also present were Mr. Bill Porfily, Watermaster,
and Mr. Clif Everett, Consulting Geologist.

The dam gave an overall appearance of being in good condition and
well maintained.

The spillway was operating at an estimated flow of 3 cfs. The
control section, consisting of a riprap dike approximately 4 feet in
height in the spillway near the center line of the dam, had collected
gsome debris. No erosion was evident in the spillway with the exception
of minor undercutting at the toe of the left bank (facing downstream).
The toe was undercut approximately % foot and will cause no problems
unless the amount of undercutting increases with time.

The reservoir level was an estimated 8 feet below the crest of the
dam. No new cracking in the structure could be found. Mr. Hasbrouck
advised that the latest readings on the reference stakes had been
forwarded to our office. The outlet works appeared to be in excellent
condition. No erosion was noted. Mr. Hasbrouck advised that the outlet
was passing a flow of 6 million gallons per day.

The two "springs'" issuing from the downstream toe were inspected.

The "spring " nearest the right abutment, based on a reading of 3 3/4
inches head on a 90 degree v-notch weir, plus an estimated 25% leakage
under the weirboard, was flowing 0.2 cfs. The other 'spring'", which is
located approximately midway between thevgxli abutment and the outlet
works, appeared to be flowing at approximately the same rate or 0.2 cfs.
Mr. Hasbrouck advised that the majority of the flow originated from
springs which were present in the foundation prior to the construction
of the dam. The water issuing from the "springs" was quite clear,
indicating no transport of fill or foundation material.

G. L. OBERHOLTZER



August 30, 1971 R=43667
43668

Mr. Joe Hasbrouck
Supt. of Public Works
City of The Dalles

313 Court Street

The Dalles, OR 97058

Dear Mr. Hasbrouck:

This letter is in reference to our August 11, 1971, inspection of
the Crow Creek Dam, and our subsequent telephone conversation of
August 27, 1971.

Deflection readings on the control stakes should be continued on an
annual basis, preferably in early summer after the reservoir has
stablized at full pool, with copies of the data forwarded to this office.

The minor undercutting in the left toe of the spillway, as seen when
facing downstream, apparently has not increased since the first season
of operation. As we discussed, if undercutting does increase in the
future, thought should be given to possible methods of repair. The
minor amount of undercutting now present is certainly no cause for
concern.

The structure gave an overall appearance of being in good condition
and well maintained. I would like to thank you for your cooperation
and assistance.

Very truly yours,

G. L. OBERHOLTZER
Enginesr

GLO:ecd

cc Wm. Porfily, Watermaster
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January 5, 1970

Mr. Del Cesar, City Manager
City of The Dalles

313 Court Street

The Dalles, Oregon 97058

Dear ¥r. Cesar:

In your letter of November 25, 1969, you indieated that Tenneson
Engineering Corporation has been observing and checking the slippage at the
Crow Creek Dam. %ould you please forward a summation of all measurements
taken by Tenneson “ngineering Corporation since September.

Very truly yours,

A, Mo Fetska
Engineer

¢cr Glenn Tracy, Watermaster
 J
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November 12, 1969

Mr. Del Cesar, City Manager
City Hall
The Dalles, Oregon 97058

Dear Mr. Cesars

During a recent telephone conversation between Roger Lindgquist
and this office, Mr. Lindquist advised that during the crack clean out
and repair of your Crow Creek Dam, several of the control markers on the
dam and measuring points were lost. I recommended to Mr. lindquist that
these points be recovered and that periodic measurements be continued, at
least until all movement has ceased. On lovember 7, 1969, Cornell, ilowland,
Hayes & Merryfield advised that they were not providing this service to the
city.

Would you rlease advisedas to what steps the ecity has taken to
recover these lost points and your proposed frequency of observation, both
measurement of lateral separation of the crack and settlement,

Very truly yours,

A. M. Petska
Engineer
A{P3lsa

ccs Fred £, Harem, Water I'rojects Manager
Cornell, Howland, Eayes & llerryfield
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October 30, 1969

uist
Planners

Mr. Roger W. Lind
CH2M Engineers an
P. 0. Box 428

Corvallis, Oregon 97330

0

Dear Mr. Lindquist:
Thank you for your as built drawings on Crow Creek., FPlease

keep us advised of any further movements of the cracks on the crest

of this structure.

Very truly yours,

-

-

»

. M, Petska
Engineer

AMP:1sa
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June 5, 1969 43668

Mr. Del Cesar

City Manager

City Hall

The Dalles, Orsgon 97058

Dear Mr. Caesar:

This is to confirm the comments made by Mr. Petska and me when we
inspected your Crow Creek Dam on May 23, 1969. The inspection is part
of my safety of dams program and will be followed by periodic inspections.

The longitudinal crack, when reported, did not indicate a probability
of immediate failure but did justify an inspection. It requires watching
to define its behavior and to determine corrective action which may be
necessary. Any crack which develops in a structure of this character
should be examined in this light and records obtained of movement of the
fill, so that we will have the necessary information upon which to make
intelligent decisions. You,.as the owner, have the ultimate and full legal
responsibility for the structure and should be most interested in its status.

Longitudinal cracks in dams of this size and type of construction are
not entirely unexpected. The crack is a reflection of differential move-
ment in the £ill, and if it acts as expected would not indicate any signifi-
cant weakness. The crack does extend throughout most of the length of the
dam and generally follows the downstream crest of the core section. The
maximum horizontal separation appears to be in the order of 2% inches with
a maximum vertical displacement of approximately 2 inches. Measurements
which have been kept indicate that the rate of movement has been slowing
down although none of your measurements have identified vertical movement.

The information available at present does not indicate there is any
danger of imminent failure. However, in order that you, your engineer, and
this office might have the data to adequately evaluate the performance, it
was reccamended that you run a tangent line across the dam, establish stations
at 50 foot intervals in the maximum portion of the fill with a hundred foot
or greater intervals on the shallower section. Offset measuring points



Mr. Del Cesar 2 June 5, 1969

should also be established near the upstream and downstream crests at
each station. Measurements should include both vertical and horizontal
movement of first order accuracy and at not less than two week intervals.

If the movement continues to slow down or at least does not accelerate
throughout this period, it would confirm our feeling that there is no great
problem. Prior to the rainy season yocu should excavate the crack out and
backfill it with impermeable material so it would not be an avenue for rain
water to be fed into the core section.

We saw no problem in connection with the spillway erosion which could
cause any failure of the dam or significantly interfere with its operation.
There was some erosion which we would ordinarily consider a maintenance
problem to be taken care of by the city as normal maintenance. At this
stage 1 would have no particular concern as to how this would be done, but
would assume you might wish to use rock locally available in the borrow
area as material for riprapping the eroded sections.

It was agreed at the site that the measurements requested would be
made and this office would be furnished copies of the data at reasonable
intervals as collected, and would take further action if it appears justir
fied.

Very truly yours,

CHRIS L. WHEELER
State Engineer
CLW:eh

cc - CH2M
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CORNELL, HOWLAND, HAYES & MERRYFIELD
ENGINEERSANDPLANNERS
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TELEPHONE: AREA CODE 503/752-4271
OTHER OFFICES IN; SEATTLE » BOISE « PORTLAND

YECEIVE D 28 May 1969

JUN2 1969 Project No. Ch233.8

STATE ENGINEER
SALEM. OREGON

Hr. Del Cebar
City Handger
City HaA

The Dafiles, Oregon 97058

Uear Mr. Cesar: Crow Creek Dam

The purpose of this letter Is to summarize discussiens and the
observatlons made during Inspection of Crow Creek Dam on 23 May 1969.
Among those present were:

Mr. Chris L. Wheeler, State Englneer

Mr. A. M. Petska, Assistant State Englineer

Mr. $. A, Thorn, Reglonal Engineering 0ffice, U. $. Forest Service <
Mr. George Palmer, Mt. Hood Mational Forest

Mr. Robert Chadwick, Dufur Ranger Dlstrict

Mr. A. D, Elmore, Dufur Ranger District

Hr. Rick Ramon, Economic Development Administration

Mr. Don Gould, Economic Development Administration

Mr. Del Cesar, Clty Manager, The Dalles

Mr, Jack HMilne, Councilman, The Dalles

Mr. Vern Tenneson, City Engineer, The Dalles

Mr. Bill Keyser, Chief Vater Treatment Plant Operator, The Dalles

Hr. Joe Hasbrouck, Superintendent of Public Works, The Dalles

HMr. fred Harem, CH_ M

Mr. Roger Llndquls%, CH2H

The purpose of this inspection was to:
(1) Review the condition of the dam after two months of operation

with 2 full reservolr, with speclal attention being given to the longltudinal
cracks on the crest of the dam,

(2) Inspect the condition of the splllway.
(3) Inspect and discuss the problems of the spiliway erosion,

borrow area eroslion, access road malntenance, and the effect of the erecsion
on the quallty of water.

| JETR NN D BT N R o e ..u.n....-1

_Illl.e-

B3 L WIS R
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Mr. Del Cesar
28 May 1969
Page 2

dur letter written to Mr. Cesar on 10 April 1969 summarizes the
condition of the dam as observed on 1 April 1969.

DAX

The longitudinal cracks on the crest of the dam have opened up approx|i-
mately 1/4 to 1/2 inch since the reference points were established on 1 April
1969, The rate of movement Is slowing down as shown on the enclosed plot of
the change in crack separation. The settlement points have not been read
since | April 1969. At that time the maximum settlement was 0.15 feet at
station 7 + 50, which coincides with the locatien of maximum crack openlng,
and maximum fill height.

The flow In the outlet of the underdrain system has remalned stable during
the past two months. Turbidity observations indicate that the water discharging
from this underdrain system and the other springs Is very clean (under one
Jackson Turbidity Unit).

The foundation and abutments appear in good condition. No evidence of
movement was observed. One damp spot was observed on the exposed rock In the
right abutment at approximately station 7 + 50; the remainder of the abutments
were dry.

OUTLET WORKS
The outlet works were not inspected on thls Inspection trip.
SPILLWAY

The spillway from the concrete control sill at the entrance down to the
end of the riprap, approximately 200 feet downstream of the log bridge, shows
negligible erosion. This portion of the spillway channel is functioning very
well, although some debris has hung up on the riprap at the spiliway crest.
From the end of the rilprap down to the curve where the spillway enters the
old intermittent stream channel, bottom and lower side slope erosion has
occurred. This Is generally 2 feet deep. Exposed in the bottom of this
eroded channel 1s thesurface of weathered conglomerate or the weathered
andesite which was expesed in the core borrow area. The edge of the earth
dike along the south edge of the channel adjacent to the waste disposal area
has been undercut and eroded back approximately 4 feet at one location.

Along the Intermittent stream chamnel, the splilway water has generally

eroded 2 to 3 feet of soll. In general, the underlying conglomerate ls
exposed in the bottom of this channel.

RSB D
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Mr. Del Cesar
28 May 1969
Page 3

BORROW AREAS

The 27-acre core borrow area is the only exposed borrow ares, The
remaining borrow areas were In the reservolr area and are Inundated by the
full reservoir. The core borrew ares was planted with grass and tree seeds
last fall. Only the southern edge of this borrow area was Inspected, but
it appeared that wherever there was sufficient soll, the grass seed has
germinated and started to grow; but generally, the stand of grass is poor.
Humerous small trees were observed and if they continue to grow, a good
stand of pine and flr trees is expected. Some erosion of the borrow area
has occurred, but generally the floor of the borrow area Is in hard,
weathered andesite which contributes to @ high runoff of preciplitation
but generally is too hard to support much erosion, It was observed that
some silt and sand has washed across the access rcad into the forested
area between the road and the spiliway.

ACCESS ROAD

The access road through the borrow area is rutted and needs to be graded,
dralned and graveled to provide an all-weather road. Twelve-inch culverts at
three locatlons around the reservolr wlll reduce maintenance and minor eresion
where these smaller water courses enter the reservolr. The 12~Inch culvert
adjacent to the splllway has been damaged at the upper end and should be
repalred or replaced with a 15~inch or 18-inch culvert.

WATER QUALITY

The color of the lake has Improved greatly since 1 April 1969, when it
appeared to be rather muddy from the recent heavy smow melts. By Inspection,
it appears that the water at the head of the splliway has about the same
turbldity as the water at the lower end of the splliway., The problem with
water quallty occurs primarily at the time of quick run-off, should this
occur when the water demand exceeds the capaclity of the plant, Otherwise,
it Is primarily the additional operating time and chemical use needed to
produce a consistently high quality water.

The contributing factors are:

(1) The erosion and deposition caused by the 1964 storm,

(2) The ash and eroslon resultlng Indirectly from the 1967 fire.

(3) The erosion caused by the construction of the dam and its
appurtenances followed by an unusually heavy snow pack. It will take

several seasons for the watershed te return to normal but we fee! conditions
will improve naturally and with minimal maintenance effert.

e —
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CONCLUSIORS AND RECOMMEMWDAT 1ONS

(1) Mr. Petska and Hr. Wheeler made several observations that should
be understood and made a matter of record. They have:

(a) Indicated that longitudinal cracks frequently occur In a
zoned rock-fill dam, and that if they behave normally, the rate of separation
would continue to decrease and finally stop. Then the cracks should be
excavated out and fllled with compacted clay;

(b) suggested that In order to properly monltor the deflection
and settlement of the dam, additicnal survey polnts should be set on the
crest. These would be set at 50-foot intervals across the highest portion
of the fill and at 100-foot Intervals at the north end where the fill was
less high. A second reference line will be established on the bench above
the downstream toe;

(c) indlcated that they saw no problem in the spillway which
would cause concern for the safety of the dam.

We concur In these suggestions and will assist the City's staff
in carrying out this program of observation and corrective work.

{2) The earth dike along the south edge of the spillway channel near
the curve where the splilliway joins the intermittent creekbed should be lined
with rock to prevent additional eroslon. Abundant rock is available from the
rock plies In the adjacent core borrow area.

(3) The access road through the borrow area should be graded, drained
and graveled to provide an all-weather access road. The drainage should be
controlled so that any muddy water will be discharged into the forest area
where it will not cause further erosion, or discharged through a rock-1ined
ditch directly to Mil) Creek to minimize erosion.

{4) The Soll Conservation Service, U, S. Department of Agriculture
should be contacted and requested to visit the site and make recommendations
for methods of Improving the grass stand in thls core borrow area. It was
also suggested that small trees may be hand-planted in the borrow area. This
might be a worthwhile project for & scout troop or similar youth groups.

(5) Bi-monthly turbidity checks should be made at the polnt where
Crow Creek enters the reservoir, at the head of the splllway, at the lowar
end of the spiilway, and from water released from the outlet works which is
coming down Mill Creek. These measurements would give qualitative information
on the amount of any turbldity Increase which is oceurring in the reservolr
and spillway. These measurements can be compared with rew water turbidities
observed at the pilant, and wlil provide a good base for evaluating the relative
importance of thls problem, and the results from correctlve measures.
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SUMMARY

it was the general feeling of those present that the dam appeared stable
and was not in any danger. it was also felt by the majority of people present
that the erosion In the spillway was less than what was anticlpated, and that
the evidence of the conglomerate and weathersed rock In the bottom of the
spillway was an Indlcation that the erosion In the future would be relatively
minor.

All reasonable steps should be taken to insure a high quallity water for
the City of The Dalles with a minimm amount of treatment. B8y this we mean
steps that are consistent and economic when viewing the situation as a whole,
Granted, we would al! have |lked to have been able to accomplish this worth-
whiie and much-neaded project with no objectionable side effects or scars In
the watershed, even though these will be healed with a relatively small
expenditure, some patience, and a lfttle time. We are frankly encouraged
by the performance of the spillway and, while the Clty may wish to go ahead
with construction of the pipe spillway as once proposed, we see no urgency
for this construction. The remalning project funds might be better spent
In further replacement of another section of the transmission plpellne,

If you have any guestions pertaining to this letter, please call so
that we may arrange to discuss [t further with you.

Very truly youys,
CORNELL, HOWLAND, HAYES & MERRYFIELD

C:gﬁkzd & ﬁ;ébabrvu éﬁ2;~ﬁwz* o géz;a%éuuxh3¥

Fred E. Harem Roger W. Lindquist
Project Manager Project Engineer

RWiL:cas

¢c: Hr. R. Ramon
Mr. A. K. Petska <
Hr. S. A. Thom
Mr. R. Chadwick

T 8
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AUV L] CORNELL, HOWLAND, HAYES & MERRYFIELD
E-NGINEERSAND P EREASENIES NS E RS

1 1400 S.W. WESTERMN BLYD. « P.O. BOX 428 « CORVALLIS, OREGON 97330
: TELEPHOMNE: AREA CODE 503/752-4271
OTHER OFFICES IN: SEATTLE = BOISE = FORTLAND

10 April 1969

REGEI 'E D Record No. C4233.8
APR14 1963 =

ST*TE ENGINEER
SALLM. OREGON

Mr. Del Cesar

City Manager
City Hall
The Dalles, Oregon 97058

Dear Mr. Cesar: : Crow Creek Dam

The purpose of this letter is to summarize observations made during
our inspection trip of the dam on 1 April 1969. This inspection was made at
the request of Mr. Joe Hasbrouck, Superintendent of Public Works. Mr.
Hasbrouck and Mr. Harry Cretin, who was Resident Engineer for CHéM during
the construction, assisted in the inspection.

Background Information

The dam was completed in September 1968, Very small longitudinal cracks
were Tirst noticed in the late fall by City personnel. These cracks were
considered unimportant and were not reported to Mr. Hasbrouck until larger
cracks were observed this.spring. The reservoir was slowly filled during
the winter after the gate was partially closed in late November. In March
the gate was completely closed to fill the reservoir for the summer operation.
The reservoir filled rapidly and the spillway started to operate on 26
March 1968. As the snow melted off the dam crest, the cracks were again
observed on 29 March 1969. The purpose of our inspection was to establish
basic measurements and control for further observation of these cracks, and
to make a post-construction inspection of the facilities to evaluate any
remedial construction or maintenance work following the winter.

Longitudinal Cracks

Cracks in the embankment material, which parallel the centerline,
are almost continuous from one end of the dam to the other. During our
inspection, the centerline of the dam was resurveyed and the cracks were
located, measured and mapped. The crack pattern is shown on the enclosed
drawing, C-4233-B sheet |1 of 1. These cracks vary in width from hairline
indications at the north end of the dam to cracks which are up to 2-1/2
inches wide (plus raveling of the edges to a 4-inch width) at the area
of the highest fill. The cracks vary from 1/2 foot to 9 feet downstream
from the centerline.



Mr. Del Cesar
11 April 1969
Page 2

- Elevations were taken on the settlement points which were previously
set on the upstream edge of the crest in September 1968, after the comple-
tion of the dam. The maximum settlement observed was 0.15 feet at station
7 + 50. This maximum settlement coincided with the largest cracks, and
the most differential settlement observed between sides of the cracks.

In order to monitor future separation of the cracks, iron pins were
driven into the crest on each side of the major crack at three locations.
The distance between the pins will be measured periodically in order to
check movement.

These cracks appear to be caused by a combination of differential
settlement between the various materials used in the dam and consolidation
of the foundation soil. It is our opinion that the majority of the
settlement is occurring in the random fill No. 2, This material was placed
between the core and the downstream rock shell. It was a silty soil with
varying sizes and amounts of rock fragments and was not compacted to as
high a density as the core. Also, a portion of the foundation soil near
the downstream toe beneath the random No. 2 fill was in the old marsh and
was softer than adjacent soils.

The following paragraph from the book, Earth and Earth-Rock Dams
by Sheard, VWoodward, Gizienski & Clevenger, summarizes the conclusions
of research on longitudinal cracks, '""Although they are not normally dangerous,
longitudinal cracks occur frequently and have developed in some of the
largest dems built in recent years. Although some have opened to a depth
of more than 20 feet, they usually are only a few feet in depth."

By contrast, transverse cracks which cut across the core and form
a secepage path for water are, of course, a more dangerous type of crack.
No evidence of transverse cracks was observed during this inspection.

The results of this inspection were discussed with Mr. Petska of
the State Engineer's office. Mr. Petska stated that these cracks were
common in zoned earth-rock dams and that he has observed many such cracks
in dams constructed in Oregon. Once they have stopped moving, they are
normally filled to prevent water from seeping into them.

Downstream Face and Abufmcnts_

No evidence of foundation movement on the abutment or valley floor
was observed., The abutments appear to be firm and undisturbed. There
were small rivulets of water from patches of melting snos making it impossible
to make a meaningful inspection for springs or seepage from the abutments.
The foundation drains appear to be functioning proper]y and are flowing only
slightly more than they were last fall.
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Qutlet VWorks

The stilling basin and the outlet pipe were inspected and are in
good condition. Approximately five transverse hairline cracks and one
1/16- to 1/8-inch crack were observed in the outlet pipe. The open crack
was estimated to be 25 to 50 feet downstream from the centerline of the
dam. The outlet gate operates easily. The discharge channel downstream
from the outlet works appears well formed and stable.

Spillway

The spillway on the left abutment is operating very satisfactorily.
The major, initial erosion of the fine-grained soil from the rock fragments
took place in a very short time. During the inspection very little erosion
was observed. The sides of the spillway from the concrete sill to'a point
below the bridge (which were lined with rock) looked very good. From
below the bridge down to the intermittent stream channel, there has been
erosion, but it appears that this area has stabilized with rock particles
forming the channel bottom. After the spillway joins the intermittent
stream, flow meanders through the channel which was cleared last summer.

Recommended Inspection

In order to determine if separation or movement is continuing in
the cracks, the distance between the separation pins should be made
frequently(at least three times a week) until it is established that movement
is not presently occurring, or that it is slowing down. The crest should
be inspected for changes in the crack pattern and for evidence of random
cracks.

Inspect the abutments and valley floors frequently for springs and
seeps. Any seeps should be located and enough information obtained so an
estimate of an increase or decrease in the flow can be made. The existing
weirs on the known springs or underdrains should be read and recorded frequently.
The source of any muddy water seeping from the abutments should be determined
if possible, and the State Engineer and CHZM should be notified if muddy
seeps are observed.

Maintenance

Shallow drainage ditches should be excavated to divert water from
the melting snow away from the dam abutments. At the present time this
water Is running underneath the rock shell. This can be prevented by shallow
drainage ditches excavated by hand.

After the spillway overflow stops this summer, an inspection may
show areas of erosion in'the spillway channel which should be repaired
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with heavy riprap. Large rock is readily available from the boulder piles
in the core borrow area, adjacent to the spillway channel. These rocks
could be rolled into the channel and placed with a dozer.

After the movement of the cracks has stopped they should be filled
with clayey sand up to within approximately two feet of the surface, and
then filled with tamped clay. It may be necessary to excavate along this
crack with a narrow backhoe and backfill with clay in order to properly
scal the surface. This sealing is necessary to prevent water from rain
or snow from entering the cracks and softening or weakening the core of
the dam.

| have asked that Mr. Hasbrouck keep us informed of the observations
that he makes. Again, we should stress the importance of making these
observations frequently until the nature of the movement of these cracks
is established.

The assistance given by Mr. Hasbrouck during the inspection was greatly
apprecliated by the writer. :

If you have any questions pertaining to this letter or would like to
discuss it further, please call.

Very truly yours,

CORMELL, HOWLAMND, HAYES & MERRYFIELD

R. W. Lindquist
RWL:cas

Enclosures

cc: Mr. Al Petska
State Engineer's Office
518 Public Service Building
Salem, Oregon 97310

Mr. Dick Ramon

Economic Development Administration
415 First Avenue H.

Seattle, Washington 98109

Mr. Dick Lincoln
Excavators, [nc.

P. 0. Box 555

Kenmore, Washington 98028
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-
STATE OF OREGON Ners el LS00
STATE ENGINEER
WATER RESOURCES DEPARTMENT
516 PUBLIC SERVICE BUILDING

SALEM 10

City of the Dalles
City Hall
The Dalles, Cresgon 97058

dentlemen:

This will acknowledge notice of beginning

and completion of construction under the terms of
permit No.s F=4288 and 32479,

Under the provisions of the permit, the time
1limit for completion of the appropriation by accompli-
shing the authorized beneficial use of water to the
full extent intended will expire October 1, 1970,

(In the case of irrigation completion of the appropria-
tion means at least one beneficial irripation of all
the lands to be irrigated under the subject permit.)

Very truly yours,

CHRIS L. WHEELER
State Engineer
Form 127
ks



R-43667
43668

September 4, 1968

Cornell, Howland, Hayes & Merryfield
1600 Western Avenue
Corvallis, Oregon 97330

Attention: Roger W. Lindquist
Dear Mr. Lindquist:

The revised spillway plan for the Crow Creek Dam has been
approved by the State Engineer. Please find enclosed two copies of the
approved revision.

As discussed at the time of my field inspcction on August 20,
1968, this office is very much concerned with the performance of this
spillway and we will want to observe closely its performance during and
after run-off periods in the first year or two of operation of the
dame.

Very truly yours,

CHRIS L. WHEELER
State Engineer

By
Gary A. Gasaway

Engineer

GiG:pJju
enclosure
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13668

December 11, 1967

City of The Dalles
City Hall
The Dalles, Oregon 97058

Gentlemen:

R-43667, permit No. R-4988,
application No. 14,3668, permit No. 32479 with a blueprint.



December 11, 1967

Cornmell, Howland, Hayes & Merryfield
1600 " estern ‘venue
Corvellis, Oregon 97330

ATTENTION: Roger W. Lindquist
Gentlement

This letter is to advise you that permits have been issued for
tha Crow Creek Dam, pluins and snecifications for which were submitted by
your organization as supporting data. Since this project is over the
statutory limite, it will be necessary that construotion be supervised by
a reglstered professionsl ongineer to insure that the dam is built in
anoccordance with the approved plana and specifications.

Your attention is drawn to the specifications, General Conditions,
Page 9, Item 24 "Flans and specifications shall not be altered in any par-
ticular without the written approval of the State Fngineex". !‘ngincers
from this office will be available to consult with you to obtain immedi.te
approval of these proposed changes.

Very truly yours,

CAIRI:E L. a.il..a.lu_- i\
State “ngineer

By
Ae H' b+ 'etﬂk{.‘-
“ngineer
AlPssh
cc: City of The Dalles

Mre. Glenn E. Tragy
watermaster District +3

R=L366T

L3668



L3668
i=43667

hovember 15, 1967

Cornell, liowland, Hayes and Merryfield
16C0 western Avenue
Corvallis, Cregon 97330

*ttention: Roper i, lindguist

Gentlemen:

This will acknowledge recelpt of your letter suthorizing
Lhe anenduent cf the reservoir applicaticn ko, =43667
to agree with the plans submitted. This has been done,

Both applicstione lo. H=43667 and 43662 nre rnow ir
satisfactory form for aprrovel by issuance of permits,

Very truly yours,
CERIS 1.. WHEELFR

State Ingineer

By
larry W, Jebousek
fssistant

THJ:dlw
cc: City of The Dalles
City Hall
The l'alles, Oregon 97(58



43668
R-43667

Cetober 11, 1967

City of The Dalles
City Hall
The DIelles, Oregon 97058

Centlemen:

In checking the final plans and specifications subritted
with the application, several discrepancies were founds

The application shows the height of dam as being 1C8 {-et.
The plans show this to be 100 feet. The application shows Lhe
surface area of the reservolr as being 31 acres, the plans show
this to be 29 acres, The application shows the capaclity of the
reservoir as being 9(5 acre feet. The plans show this to be
840 acre feet. The application shows tlie mean or average depth
of the reservolr as being 32 feet., The plans show this to be
29 feet,

ssuming the plans submitted are correct, would you give us
written suthorization to amend the reservoir applicsticn to
agree, Upon receipt of this letter of authoriszation, both
applications ko. R=43667 and 43668 will be in satisfactory form.

Very truly yours,

CHRIS 1. WHEELER
State Engineer

lLarry W. Jdebousek
Assistant

LWJ:dlw

cc: Cornell, Howland, Hayes and lierryfield
1600 Western \venue
Corvallis, COregon 97330



R=-4366T
L3668

August 15, 1967

Cornell, Howland, Hayes & Merryfield
1600 ‘‘estern Avenue
Corvallis, Oregon

ATTENTION: Roger %W. Lindquist
Dear HMr. Lindquist:

This is with reference to the preliminary plans for the
City of The Dalles Crow Creek Dams I have examined these preliminary
plans and can see no points of disagreement with the exception of the
area and capacity curve in the upper right hand cornmer o sheet 1 of
5¢ You indicate the surface area is 33 acres. Your chart computes
it at 31. You further indicate the storage is 965 acre feet and your
chart shows 950 acre feet.

Upon the submission of final plans and specifications, we
shall ngain consider this project for our approval by issuance of
State sngineer's permit. The plans submitted should consist of one
set of reproducibles and one print thereof together with two copies
of specifications,

Very truly yours,

CHI{I S La “.'frHIE.LER
State Fngineer

By
he M. Potska
Fngineer

AMPssh
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State Engineer
State Office Building
Salem, Oregon

Attention: Mr. A. M. Petska

.Crow Creek Dam
Gentlemen: The Dalles, Oregon

Enclosed herewith is a copy of the plans and specifications for the
construction of Crow Creek Dam. Copies of these contract documents are also
being sent to the U. S. Forest Service and the Economic Development Adminis-
tration for their review. When comments from the reviewing agencies are
received, required changes, if any, will be made and the job advertised.

Our present schedule calls for advertising on 14 August 1967.

GENERAL DESCRIPTION

The dam will be owned and operated by the City of The Dalles, Oregon.
The purpose of this dam is to supply domestic water for the City of The Dalles.
The water will be stored from November to April each year for release during
the summer and fall. Water will be released to the South Fork of Mill Creek.
Released water will flow down Mill Creek approximately 11 miles to the exist-
ing City water intake. From the intake it will be treated at the existing
Wicks Treatment Plant and then be piped into the City of The Dalles.

The dam is located on the South Fork of Mill Creek in the Sections 17
and 20, Township 1 South, Range 11 East, Wasco County, Oregon. The dam is
located just downstream from the confluence of the South Fork of Mill Creek
and Crow Creek.

HYDROLOGY

The drainage of the basin covers 12.5 square miles of Wasco and Hood
River Counties. The basin is oval shaped approximately 5.5 miles long. This
drainage area is partially protected from heavy storms by Mount Hood.

The headwaters of the tributaries form on Surveyor Ridge at an elevation of
4,000 to 5,000 feet. The drainage area is steep and generally covered with
thin, rocky soil. The vegetation varies with elevation and the water avail-
able., Along the creeks there is dense second growth timber with heavy under-
brush. On the rocky hills there are scattered brush and trees with numerous
open areas.
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The rainfall in the upper part of the basin is approximately equal to that
at Parkdale, Oregon. The average annual rainfall in the basin is approximately
40 inches. (Reference Hood Basin Report, State Water Resources Board, 1965,
Plate 2.)

A gauging station is located on the south fork of Mill Creek approximately
0.2 miles upstream of the Wicks treatment plant. The drainage area above this
gauging station is 28 square miles. The maximum recorded flood at this station
is 1,220 cubic feet per second (cfs) during December, 1964. On an area basis,
this flood is prorated to be 525 cfs at the dam site.

The length of record at this gauging station is 7 years. Records on
adjacent rivers have been kept for large periods.

TABLE |
Drainage
Area Years of Max imum Flood cfs per
River Sq. Mi. Record Q Year Sq. Mi.
SsF+ ML Ce. 28 7 1,220 cfs 1964 43,5
White River
(Tygh valley,
Oregon) 368 50 13,300 cfs 1923 36.2
Klickitat River
(nr. Glenwood,
Wash.) 360 58 9,870 cfs 1933 27 .4
West Fork Hood
River
(nr. Dee, Oregon) 96 38 15,000 cfs 1964 156

The runoff per square mile is low, except for the West Fork Hood River,
which is located in a different geographic area.

The rainfall during December 1964 flood was 1.58, 4.34, 4.87, 2.24,
1.07, and 0.87 from the period of 20 December to 26 December at Parkdale,
Oregon. This rain combined with the melting of 27 inches of snow to cause
the flood. The percentage of runoff of this storm was approximately 14 per-
cent, as compared with the annual average runoff of approximately 25 percent
(reference Hood River Basin Report). The estimated 100-year, 24-hour rain-
fall is 4.75 inches. (Reference rainfall intensities for local drainage to
the western United States, U.S. Weather Bureau Technical Paper No. 28.)
Therefore the 1964 storm produced two 100-year, 24-hour storms on consecutive
days at Parkdale,
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Based on the rational formula and a runoff coefficient of 0.14, an
intensity of 0.5 inches per hour, and a concentration time of one hour, the
runoff at the dam site would be 560 cfs. With a runoff coefficient of 0.25,
the runoff would be 1,000 cfs.

The design storm was picked to be equal to the measured runoff from
the 1964 storm of 525 cfs.

SPILLWAY

A 50-foot wide excavated spillway is cut into underlying rock in the right
abuttment. The velocity will be less than 15 feet per second until the water
is downstream of the crest of the dam. The volocity will then increase to
approximately 35 feet per second in the steepest portion of the spillway.

The spillway is terminated at Mill Creek approximately 400 feet downstream
of the toe of the dam. No energy-dissipating structure is planned at the
end of the spillway. The spillway will pass the design flood of 525 cfs at
a depth of 2 feet. (Water surface in the reservoir 2572.0+.) A flood of
2500 cfs will pass with a water surface elevation of 2576.3 in the reservoir.

OUTLET WORKS

The outlet works for draining of the reservoir and the release of water
to the South Fork of Mill Creek will consist of a 30-inch diameter reinforced
concrete pipe, with rubber-ring joints. The pipe will be cradled or encased
in concrete for its entire length. The pipe will flow under open channel
conditions except when the gate is completely open and the reservoir is
full. Under these conditions the maximum pressure will be approximately
30 feet at the upper end of the pipe. This pressure will decrease to zero
at the stilling basin. The outlet box at the upstream toe of the dam is
equipped with a 24-inch square slide gate for releasing water from the
reservoir and flushing during the wintertime.

DAM SECTION

The physical properties for the soils of the dam section are shown on
Drawing No. C4233-3, Sheet 2 of 5, and further described in the preliminary
report dated August, 1966. (A copy of this preliminary report was sent to
you in April 1967.) The section of the dam is shown on Drawing No. CLk233-3,
Sheet 3 of 5. The core width was sized to utilize a large quantity of the
easily accessible core material which is located approximately 1/2 mile
downstream of the site. This core material is a silt or clayey silt with a
coefficient of permeability range from 2.6 to 0.28 feet per year. This
material will be compacted to 98 percent of maximum as determined by AASHO
1990

The random fill section upstream of the core will utilize the readily
obtainable fill material from the west side of the reservoir area. This
material is a silt with a high percentage of rock fragments.
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The material for the rock shell will come from the south and east sides of
the reservoir and from the spillway excavation.

The filter rock will be a crushed rock which meets the gradation shown
in the specifications. Because of the rocky nature of the random fill, an
upstream filter was not included.

The dam was analyzed for slope stability using the slip circle method
and the sliding wedge method as described in U. S. Corps of Engineers Civil
Works Manual EMIT10-2-1902. A computer program for this method was used.

The results were spot-checked by hand to confirm the computer results.

The results of the stability analysis is shown on Table II.

TABLE |1

SUMMARY OF STABILITY ANALYSIS

Condition Factor of Safety
Sudden Drawdown (Upstream Face) 1.36
Steady Seepage (Downstream Face) 1.45

The soil parameters for materials to be used in construction of the dam
are shown in Table I11I.

TABLE 11

SOIL PARAMETERS

Unit Weight
Cohesion Angle of (Moist)

Location Ibs</8q.s £t. Internal Friction 1bs./sq. ft.
Core koo psf 7 120 psf
Random Fill 0 30° 125 pcf
Rock Shell &

Filter 0 35° 120 pcf
Foundation

(Boulder-gravel
Silt Alluvium) 0 35° 120
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The normal water surface is 2570, and the maximum water surface under
a flood of 550 cfs is 2572. The upstream face of the dam will be protected
from wave action by the rock shell. Normal freeboard is 8 feet. The res-
ervoir area is small with a maximum fetch length of 0.5 miles. The estimated
wave height is 2.7 feet. The computed wave runup on the rock shell is
approximately 4 feet.

Below the dam the South Fork of Mill Creek runs through several miles
of uninhabited canyon and then discharges into the Columbia River at The
Dalles. |If complete, rapid failure of the dam should occur, there would be
considerable property damage and possibly some loss of life in the area
where the creek flows through The Dalles.

After you review these plans, | would like to discuss them with you.
| will be on vacation until 7 August 1967. |If any questions should arise
prior to that time, Vaughn Sterling of our office is familiar with the
project and would be able to discuss the project with you.

Very truly yours,
CORNELL, HOWLAND, HAYES & MERRYFIELD
((/Z-‘/’ L“LG‘ 7’&—-—*‘5’
: Roger . Lindquist //
RWL/kc
Enclosure
cc: Mr. C. Dean Smith
Mr. Harvey Hall

Mr. Ricardo Ramon
Mr. Vince Killeen
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Very truly yours,

CHRIS L. WHEELEZ
State Engineer

Larry . Jebcusek
Assistant
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FORM 124 §F¢

ATE OF OREGON INTEROFFICE MEMO

~4366T, 43668 DATE: July 6, 1967

Engineer

SUBJECTInspection of Proposed Crow Creek Dam

On June 20, 1967, accompanied by R. Lindquist and members of the City of the
Dalles Water Department, I inspected their proposed Crow Creek Dam in Wasco County.
A considerable foundation investigation hzs been performed as well as location of
borrow area. The project will be an earth rock fill dam located in a v-shaped
canyon with spillway through the right abutment. The foundation appeared to be
adequate for the magnitude of the structure to be constructed; however, I have
gome suspicions regarding the depth of overburden on the left side. Mr. Lindquist

was advised of my suspicions and when the foundation is completely opened up, he
will advise and another inspection will be made.

The preliminary drawings have been reviewed and the hydraulic capacity of the
conduit and the spillway appears adequate and the material to be used in con-
struction is satisfactory for the type of structure proposed. Upon submission

of satisfactory plans and specifications, recommendation will be made for
issuance of permits.

AlMP: sh



14,2668

: ""v(::’?

June 7, 1967

Cornell, ‘n‘iann, Hayes & Merryfield
Engineers and Flanners

1600 Western Avenue

Corvallls, Oregon 97330

Gentlemen:

This will acknowledge receipt of an application for a permit to
construct fr" Creek Reservolr and store 965 acre feet of water therein
from the Scuth Fork of Mill ke any deficiency from
Dog River for munieipal wut preliminary design report, and
the fee of £28.,65 for which our rtcai;h Ec. 6? is enclosed. Thia

3 Te

application has been filed

' e
B and

up
4
~366

- -

we.wlll
in Mr, Fetska's let

ion, as indicated

Alu. acknowledged is receipt of an application for a pemuit to
appropriate 965 acre feet of water from Crow Creex chcrvuir for muniecipal
which our receipt Mo, 3968
is enclosed, This application has been filed and numbered L356ﬁ. '

& - 1 % - n o e
st aw v A1 . > ~ =1 i { .
walaer supply, 4 Bap, &ld 4o J6t Ol ‘-.-_,:, ars

This application rcn-'.:.lrs.:., a recording fee of {10 for the first cuble
foot per second and §2 for each additional cublc foot per second or fraction
thereof. Therefore, an .Jcahta,ctul $1.12 is required.

Very truly yours,

rouTo wanT
il e T & l..‘..l:E.,TE

State mginser

-

=]
Larry V. Jebousek, ‘ssistant
Lid:dly '
Enclosure
ect City of The Dalles
City Hall
The Dalles, Oregon 97058



Cornell, Howland, MHayes &
Fngineers and Plenners

1600 VWestern
Corvallis, Oregon 97330

Merryfield

Avenue

} I T OV PR <f
ATTENTION: OO Ve

lquist
Dear Mre. Lindguist:

1 heve reviewed
Exploration

information

:.7 1:\”: '}

ry

the Preliminary Design Report on Subsurfacde
for the Construction of Crow Creck Dam and from the preliminary
supplied, the deaign appears to be adeguate.

I will be available some time in the coming month to perform an

inspection of this project with you.

AFPsgh

Pleane padvise,

Very truly yours,

CHRIS L., WHEELZR
State Engineer

By
As M, Petska
Engineer



CORNELL, HOWLAND, HAYES & MERRYFIELD
E N G I NEE R"S* ano P LA N N EIR S

1600 WESTERN AVENUE + CORVALLIS, OREGON 97330
TELEPHONE: AREA CODE 503/752-4271
OTHER OFFICES IN: SEATTLE + BOISE * FPORTLAND

7 April 1967
Record No., Cu4233.1
State Engineer LA
State Office Building : :
Salem, Oregon

Attention: Mr. A. M. Petska

Crow Creek Dam
Gentlemen: Wasco County, Oregon

Enclosed is a copy of our report Subsurface Exploration and Preliminary
Design Analysis for the Construction of Crow Creek Dam. This work was done
for the City of The Dalles. The dam is located about 20 miles southwest of
The Dalles on South Fork Mill Creek. Water will be stored during the winter
for release for municipal use during the summer and fall.

This dam will be constructed partly from Economic Development Administra-
tion Funds and from a bond issue. All financing has been completed. Present
plans call for the design to be completed in early July, 1967, and to adver-
tise for bids in early August, 1967. We will send to you for review a copy
of the Plans and Specifications as soon as they are ready (approximately 1 July
1967).

We would be pleased to visit the site with you at your convenience.

The application for permits for the construction of the reservoir and the
appropriation of stored water will be submitted as soon as the maps are prepared.

Very truly yours,
CORNELL, HOWLAND, HAYES & MERRYFIELD
rEiq;}m-LJ';£2¢~g%,_ub
Roger W. Lindquist
RWL/kc

Enclosure



Water Resources Department

MILL CREEK OFFICE PARK
555 13th STREET N.E., SALEM, OREGON 97310 PHONE 395-2907

William R. Keyser
Route 2, Box 78
The Dalles, Oregon 97058

Deer Sir:

In reference to your letter of April 20, I have reviewed the
files concerning the deflection and settlement readings for
Crow Creek Dam.

This program of measurements was established when longitudinal
cracking was noticed in the crest of the dam soon after completion
of construction. This cracking was a result of differential
settlement between the central core material and the outer rock-
fill shells. A review of the data plots (copy enclosed) shows
that the majority of the settlement and deflection which can

be expected has already taken place, and recent changes have been
minimal, It is quite unlikely that any additional significant
movement will occur.

If you wish to continue periodic readings as a precautionary
measure, I suggest a three-year interval. As you note, the

measurements should be made when the reservoir is at or near
full pool.

Your wvisual inspections and the collection of seepage measure-
ments should by all means be continued. It is unlikely that any
problem will develop, but any cracking of the embankment crest
or slopes, any significant change in seepage not related to
changes in pool elevation, or the discharge of any muddy or
turbid seepage, should be reported immediately.

Sincerely,
SN oy ol

GARY OBERHOLTZER
Engineer

GLO:cla
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Abstract of Permit No. a-see
Application No.  R=43667 A Certificate No.

Name City of The Dalles —
City Hell —
Address The Dalles, Cregon’ 7/’
. —
Source of water supply S, Fk, Bill CN{—’ trib. Mill Creek & % ¥ SIS A
&ﬁud—r:h'&
Use s Crow Creek Reservoir & water-®usbe diverted for storage fra:
S Fke Hill Creex when avallablc"‘ﬁuﬁ:any deficiency ia the
Point of diversion Mﬁ-‘éaﬂ-a——hm:-%g,—acf r- o)
R B B e 2 ==+ " AR 1.y
Number of acres
DESCRIPTION OF LAND TO BE IRRIGATED OR PLACE OF USE
Twp Ranpge | Sec T NEY NW'4 SW4 K
s ; : | NE!; |N“".. SWi SE NE'Y | NWi | SWiy SE!'} NEY | NW' | swi SE!'y NE! | NWiy| SWi SE
I T
| i TPSTA 8 v )
: I
18 | 118 20|-~ | e
¥ ox a _
YN § A7 N\ ‘*L ~pat
HCR |
Xy ¥
1

i 5 % sfras ¢ Bupply from S, Fice| Hill Cmﬁa to te made/ up by
[ | 5 diversicn from Dog {liver appropriated u.fu'_uppl.‘
. 43668, F 1

! ‘ NE ‘eradt Bo, I2L79 cliipal

ee
Priority date
@

Hey 29, 1967

Amount of water G655.0 2.1, /

Time limit to begin construction Hevepber 21, 1968

Time limit to complete construction «bdmymiS=ertended to extended to
Time limit to completely apply water extended to extended to

Remarhs Ahe den-ghsli—be tonztructed-under-the-supervivsion-of-a-u ‘egletered-profeasional

/u/77- oK. San 995 A.F

Qm.%

Basin 4, Vol.
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ROBERT W. STRAUB

GOVERNOR

WATER RESOURCES DEPARTMENT

1178 CHEMEKETA STREET N.E. ® SALEM, OREGON ® 97310 ® Phone 3
December 14, 1976

City of The Dalles
313 Court Street
The Dalles, Oregon 97058

ATTENTION: Mr. Joe Hasbrouck
Dear Sir:

On November 4, 1976, Mr. Don Rohde, Tenneson Engineering Corp., and

I visited the Crow Creek Dam. A careful visual inspection was made

of the dam and spillway. No adverse changes were noted. The structure
is performing in a normal and satisfactory manner. The deflection
readings of August 5, 1976, show no change from the previous readings,
accordingly, these annual readings can be discontinued.

We did note that several fastening points for timbers in the log
boom had worked loose, and should be repaired.

Thank you for your attention.

Sincerely,

G. L. Oberholtzer
Engineer
GLO:cjw

cc: Mr. Don Rohde
Tenneson Engineering Corp.
409 Lincoln Street
The Dalles, OR 97058

78-3739

R-43667
43668



WATER RESOURCES DEPARTMENT

1178 CHEMEKETA STREET N.E. ® SALEM, OREGON ® 97310 ® Phone 378-3739

ROBERT W. STRAUB August 19, 1976
GOVERNOR

R-43667
43668

City of The Dalles
313 Court Street
The Dalles, Oregon 97058

ATTENTION: Mr. Joe Hasbrouck, Director of Public Works

Dear Sir:

I have reviewed the deflection readings, including those of August 5,
1976, for the Crow Creek Dam. These readings show the structure to be
performing in a normal and satisfactory manner.

I intend to schedule a site inspection for the structure this fall,
hopefully in the latter part of September or early October. I will make
arrangements to meet with you for a joint inspection. I have talked
recently with Mr. Don Rohde, Tenneson Engineering Corporation, who also
wishes to accompany us during the inspection.

Very truly yours,

G. L. Oberholtzer
Engineer

GLO:cjw

cc: Mr. Don Rohde



