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September 18, 1986

Mr. Lowell Braxton
Administrator
Division of Oil, GaB & Mining
Three Triad Center
Salt Lake City, utah 84180

Re: Hardscrabble Canyon Diversion 0-6
..,-,:'."\

Dear Mr. 8raxton:

~e attached engineering calculations are being furnished to you as
r.~sted in your letter dated 21 August 1986.

,

J~e BEC II computer run on the as build configuration of the
....charuje" 1 (attachment #1) shows a decrease in velocity and lowering of

. ccapdted water elevations as compared to the original design. The
sUHlDi'iry table on page 4 of attachment 11 shows all computed water
sUtflCeelevations have at least .3 f~t of freeboard.

Attachment *4 of this letter is a calculation which shows that the
existing cobble bank of I>-6 channel bottom does not requi re a filter
blanket to prevent erosion within the placed rip-rap.

Also enclosed (attachment #5) is a calculation which was previously
91ven to JX)GM that justifies the use of the eight inch rip-rap for
erosion protection in channel 0.6.
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•Mr. Lowell Braxton
September 18, 1986
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•
Any questions on thelie justifications can be directed tome at our

Helper office. ....

·S~ncerely,

~P&h<r'~AllI.on, Jr., P. -
Project s~rvisor

RHA:sk

Attachments

cc: Dave Miller
project file
throno
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RIPRAP BEDDING CAICULATlrn

•
9/8/86

DIS Riprap

D
85

Bank

<.. 5 < DIS Riprap

DIS Bank

40

3.0"
1.5" = 2 which is less than 5

#4 Mesh passed 15% of bank material

3.0 =16.21 which is greater than 5 but less than 40 •
•185

The aOOve calculation was done based on a bank sieve analysis done by
eatnlercial Testing of Price, Utah, and riprap sieve analysis done by LcMder­
Milk Rock Products, Helper, Utah.

This calculation is d.octmented in Use of Riprap for Bank Protection,
U. S. Department of Transportation HydraUlic Circulum No. 11, p. 16.· This
reference was furnished to the Division through Mr.· Rick Surrmers.

The conclusion of this analysis and calculation is that the existing
bank material is adequate be:1ding for riprap placed in diversion 0-6.

Attachment #4
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• ,
DESIGN OF RIPRAP BLANKET FOR DIVERSION 0-6

(From Use of Ri
U.S. Department of Transportation,

CMNNEL CHARACTERISTICS

11,

BO'I"I'OM WIDTH (B)

SIDE SLOPES

FLOO DEPTH (D)

= 6 FEET

"" 3H:lv (LEFT) & 0.75H:1V (RIGHT)

OIl 5.2 FEET

'I .... ,~ .',',~ ' ••

AVERAGE VELOCITY (V) "" 10.5 FEET/SECOND

DE'I'EMlNE SroNE SIZE REQUIRED ro RESIST DISPLACEMENT

ASSUME K (d50 STONE SIZE) ... 0.75 FEET = 9 INCHES

KID "" 0.75/5.2 "" 0.14

:. vs/V • 0.56 (FROM FIGURE 1, HEC-ll)

:. Vs - 0.56 x 10.5 "" 5.88 FEET/SECOND

HEC....l1 RECOMMENDS MULTIPLYING Vs BY A FACTOR OF BE'IWEEN 1. 0 AND 2.0 TO ACCOUNT
FOR CHANNEL SINlJOUSITY (1.0 FOR STRAIGHT CHANNELS & 2.0 FOR VERY SINUOUS
CHANNELS) •

DUE TO SLIGHT BENDS IN CHANNEL, INCREASE Vs BY 1.5 TIMES

:. 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 SIZE, d50 "" 0.75 feet "" 9 inches

A'ITACHMENT #5 •
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