° @ St

D. 8 (3eby
NECEIVE]

Muie §ib (M
SEP 23 1986

DIVISION OF
OlL, GAS & MINING

September 18, 1986

W
I

Mr. Lowell Braxton
Administrator

Division of 0il, Gas & Mining
Three Triad Center

Salt Lake City, Utah 84180

Re: Hardscrabble Canyon Diversion D-6
Dear Mr. Braxton: |

The attached engineering calculations are being furnished to you as
;oqussted in your letter dated 21 August 1986.

kR §The HEC II computer run on the as build configuration of the

1 (attachment #1) shows a decrease in velocity and lowering of
_ ited water elevations as compared to the original design. The

suﬁméry table on page 4 of attachment #1 shows all computed water

surface elevations have at least .3 feet of freeboard.

Attachment #4 of this letter is a calculation which shows that the
existing cobble bank of D-6 channel bottom does not require a filter
blanket to prevent erosion within the placed rip-rap.

Also enclosed (attachment #5) is a calculation which was previously
given to DOGM that justifies the use of the eight inch rip-rap for
erosion protection in channel D-6.
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Mr. Lowell Braxton '

September 18, 1986
Page - 2

. Any questlons on thase justifications can be directed to me at our
Helper offlce

--Sincerely,

Project supervisor ;§?¢4z:

RHA:sk
Attachments
" cc:. Dave Miller

Project file
Chrono '
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: 9/8/86
RIPRAP BEDDING CALCULATION

Dyg Riprap < 5 £ D, Riprap 40
D85 Bank Dy Bank

3.0% = 2 which i than

15" = , is less 5

#4 Mesh passed 15% of bank material

ST = 16.21 which is greater than 5 but less than 40.

The above calculation was done based on a bank sieve analysis done by
Camvercial Testing of Price, Utah, and riprap sieve analysis done by Lowder-—
Milk Rock Products, Helper, Utah.

_ This calculation is documented in Use of Riprap for Bank Protection,
U. 8. Department of Transportation Hydraulic Circulum No. 11, p. 16. This
reference was furnished to the Division through Mr. Rick Sumers.

The conclusion of this analysis and calculation is that the existing
bank material is adequate bedding for riprap placed in diversion D-6.

Attachment #4
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DESIGN OF RIPRAP BLANKET FOR DIVERSION D-6

(From Use of Riprap for Bank Protection, Hydraulic Engineering Circular No. 11,
U.S. Department of Transportation, Bureau of Public Roads, June 1967)

CHANNEL CHARACTERISTICS

BOTTOM WIDTH (B) 6 FEET

SIDE SLOPES

3H:1vV (LEFT) & 0.75H:1V (RIGHT)

FLOW DEPTH (D) 5.2 FEET

AVERAGE VELOCITY (V) 10.5 FEET/SECOND

DETERMINE STONE SIZE REQUIRED TO RESIST DISPLACEMENT

ASSUME K (d50 STONE SIZE) = (.75 FEET = 9 INCHES
K/D = 0.75/5.2 = 0.14

. Vs/V = 0,56 (FROM FIGURE 1, HEC-11)

S Vs = 0,56 x 10.5 = 5.88 FEET/SECOND

AND 2.0 TO ACCOUNT

HEC-11 RECOMMENDS MULTIPLYING Vs BY A FACTOR OF BETWEEN 1.0
.0 FOR VERY SINUOUS

FOR CHANNEL SINUOUSITY (1.0 FOR STRAIGHT CHANNELS & 2
CHANNELS ) .

DUE TO SLIGHT BENDS IN CHANNEL, INCREASE Vs BY 1.5 TIMES
s. Vs = 1.5 x 5.88 = 8.82 FEET/SECOND

FROM FIGURE 2 (HEC-11) FOR Vs = 8.82 AND 3:1 SIDE SLOPES, d50 = 0.7 FEET
THE ASSUMED STONE SIZE (0.75 FEET) £ COMPUTED STONE SIZE (0.70 FEET)

', USE ASSUMED STONE SI2E, d50 = 0.75 feet = 9 inches

ATTACHMENT #5 ]
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