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. ) STATE OF UTAH Norman H. Bangerter, Governor

NATURAL RESOURCES Dee C. Hansen, Executive Director
Oil, Gas & Mining Dianne R. Nielson, Ph.D., Division Director

355 W. North Tempile - 3 Triad Center + Suite 350 « Sait Lake City, UT 84180-1203 - 801-538-5340

December 30, 1987

Mr. Ray Christensen, Director
Permitting & Compliance

Utah Power & Light Company
Mining Division

P.0. Box 310

Huntington, Utah 84528

Dear Mr. Christensen:

Re: Final Approval of PAP Amendment, C-2 Culvert Installation, Utah
Power & Light Company, Deer Creek Mine, ACT/015/018-87D, Folder
#3, Emery County, Utah

The Division received Utah Power & Light Company's (UP&L)
response to the Division's October 21, 1987, technical deficiency
letter on November 25, 1987. The response was reviewed by Thomas
Munson, Division Hydrologist. Please refer to the attached
memorandum for an explanation of the technical review and approval
recommendation. This letter will serve as the Division's final
approval for this permit change application. Utah Power & Light
Company has now provided all of the information required by this
office to finalize this permitting action.

The Division will forward extra copies of the approved plans to
the appropriate state and federal agencies to update file copies of
UP&L's approved mining and reclamation plan permit application.
Thank you for your cooperation in completing this permitting
action. As always, please call should you have guestions or need
additional information pertaining te this review.

Sincerely,

bty

D. Wayne Hedberg
Data Management Coordinator

djh

Attachments

cc: J. Dryden - T. Munson
R. Hagen J. Whitehead
G. Morris P.F.O.
P. Rutledge

8992R/36
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—(p1od 25/ puv pagsanbas f1 1 INQ) ssesppv sossasppy '8

DOMESTIC RETURN RECEIPT

88SSAUPPY ~ vumeubis -G

— ¢ ‘GIUIATIQILIVG | . -
pue juabie 76 aassaIppe jO InJeusis uielqo sempy | ,

U5 §5h E0h A |SRE wineed T

pasnsuj 0 mewwm_mom_
Jaquinp sy

R

: { i
S joadAy p } ,ﬂ,,\:,{\xiiew,
H

284 £OLILBD ]

. %) 24775 Spo : , S S i

\%\«w,a §&uh&~ \\.Q\\MMW*.SW/ | mﬁ obeisog )

. 3, &: YN.\.\\ | %a IR W sw.\"mblnm.bﬁ&.b (L M
ﬁ\i&\u& baruyf) amjia Fo ool O w7

eigipn ’ LG
,uu.\ﬁ\:o..&\\\\ o | \»NL, uswmxuxxa@%&( 3

PotsprY 9oy €t ; b5 )
| A
-2 \\v NH.M ,M,‘;m
' 28tz yi 228

X

3
// "Aseatieq peonsey [ °Z |
“AJ9AI{OP. 3O SSOIPPE PUE BIBP ‘WOYM 0} Eocmx. 1

"paIsanbel (S)ad1A49s 10}

($9)x0q %99y2 pue 5334 10} JAISLUNSOd 1ASUOT “alqejiene
218 53211195 BUIMO(0} BY1 S84 [SUCIHIPPE 104 “AIBAIBD
40 @1ep ayl pue 03 PaIaALIep uosiad 8yl JO dweU Al No
8piroad J11m 994 1dia3a4 UIMSI YL "NOA 03 pausmad Butaq
w04} PIed S1YL 1uaA21d [{1a SIYL OP O danjie 4 *ap1s ss1aAas |
" sy uo.8oeds ,,01 NHNLIY,. BYL Uy SSOIPPE-INOA 310y

¥ pue g °Z ‘L swiau a1adwod :HIANIS .

1304 % i

S 85% 707 d

PS Form 3811, July 1983 447-845

w Cm\ v B

a0 | 55 3 :
5 | =3 z i s
o | 24 o 18 3ok ”

5> g T - : :

ozl Bk -

) s . |8 m : Sy
cEZE3 (8 o e A
Sosaz |5 5 S
Sp= o5 |5 |8 - R
oax .~ 5 1§ 3 8 . ! L

— wRFE 2 |2 |2 “ :
r— E<I60o g |2 ; i
| - R G O L [ o - ¥
,, 4= o ¢
—=SDES | B o
mm £3 o $ g 4 N
c “ = PR o \
o0& . v : %
m sm g8 2 , P
W alsy 535k ; : & 5
v @ BN S m.m.m ; :
2538 B=ae i
oalbs 25E
Nm 2mumn
8 Sled ~5etg
! 43 2236k
Qs EEZES K , ,
| mm .m.mmmo ? ik
[ sm 2 w“.t ;
4 N E ;
5 m«am mm
M“ @ =




: k)‘ STATE OF UTAH “ Norman H. Bangerter, Governor

NATURAL RESOURCES ‘ Dee C. Hansen, Executive Director
Oil, Gas & Mining S Dianne R. Nielson, Ph.D., Division Director

: 355 W. North Temple « 3 Triad Center » Suite 350 - Sait Lake City, UT 84180-1203 - 801-538-5340

December 23, 1987

108 ﬁ‘{jbhn Whitehead, Permit Supervisor
FROM: - Tom Munson, Reclamation Hydrologist /ﬁﬂ
RE: Review of C-2 Conveyor Culvert Installation, Utah

Power and Light Company, Deer Creek Mine,
ACT/015/018-87D, Folder #2, Emery County, Utah

History of Proposal

An inspection of the Deer Creek Mine occurred on
September 2, 1987 and it was noted by Inspector #19 that a new
culvert was being installed on the C-2 conveyor access road.
The need for the operator to address the installation of this
culvert and supply the necessary supporting calculations became
apparent based on this inspection.

_ A phone call was made to Val Payne by myself,
expressing the need for plans on this culvert installation,
appropriate to insert into the PAP as an amendment. On
September 21, 1987, the Division received plans from the
operator. '

A response to this plan was sent to the operator on
October 21, 1987, and certain technical deficiencies that
required additional inforamtion were identified. The
operator's response to these technical deficiencies was
received on November 25, 1987. This memo addressed the
operator's response to the Division's October 21, 1987
Technical Deficiency letter.

an equal opportunity employer



Page 2

Memo to J. Whitehead
ACT/015/018-87D
December 23, 1987

"Analysis

Two items were requested in the Division's Technical
Deficiency letter of October 15, 1987. One item was hydrologic
sizing calculations for the culvert and its associated inlet
and outlet protection. The second item was the necessary plans
for inclusion into the PAP as an amendment, including revised
‘certified maps and additional supporting calculations.

The hydrologic sizing calculations were shown in the
form of the Rational Method for determining peak flow. The
operator has incorrectly applied the Rational Method and
determined a maximum flowrate of 4.45 CFS greater than the
Division. Based on the operator's conservative estimate of 6.1
CFS, the remainder of the calculations for riprap and apron

dimensions appear to be more than adequate to handle
anticipated flows.

Recommendations

I recommend that this amendment be approved and the
appropriate copies for insertion into the PAP be reguested. If
you feel the operator should change his plan and calculations
to be more accurate, then please let him know. Also, the
operator should be made aware of his errors in calculating the
Rational Method and correct this in the future. Attached is a
worksheet for applying the Rational Method which will help the
operator with future calculations if he chooses to use this
methcdology for determining peak flow.

djh
Attachment
9486R/23
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112 CHAPTER TWO

Table 2.27 Runoff Coefficients (continued)

Rural Areas
Soil Texture
Topography
and Open Sandy Clay and Silt Tight
Vegctation Loam Loam ) Clay
Woodland
Flat 0-5% slope 0.10 0.30 0.40
Rolling 5-10% slope 0.25 0.35 0.50
Hilly 10-30% slope 0.30 0.50 0.60
Pasture
Flat 0.10 0.30 0.40
Rolling 0.16 0.36 0.55
Hilly 0.22 0.42 0.60
Cultivated
Flat 0.30 0.50 0.60
Rolling 0.40 0.60 0.70
Hilly 0.52 0.72 0.82

The rainfall intensity used. in equation 2.68 should be for the
desired frequency and have a duration equal to the time of concen-
tration of the area. The estimation of the time of concentration
has been previously discussed under the section on time parameters
for runoff hydrographs. The reason for selecting an i with a duration
of t. is that if a shorter duration is selected, the entire basin will not
be contributing runoff and the i will be too large. If a duration greater
than t'C is selected. i will be too small since a shorter duration rainfall
will produce runoff from the entire basin and will have a higher in-
tensity. The rainfall intensity-duration-frequency curves of Figure
2.17 can be reviewed to see that as the duration increases for a given
frequency, the average intensity decreases.

As with any estimation procedure, considerable care should
be exercised when applying the rational equation to estimate peak
flows. For instance, the location of relatively impervious areas with
respect to the point of flow estimation must be carefully considered.
If flow from an impervious area has to cross an infiltrating area such as
grass, the flows may be greatly reduced. If large impervious areas are
present, they should be analyzed as separate units. The reason for this
can be seen by considering the situation shown in Figure 2.39. In case
A the impervious area is next to the outlet, while in case B the grass
area is next to the outlet. Straightforward application of the rational
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HYDROLOGIC PRINCIPLES

Table 2.27 Runoff Coefficients.

Urban arcas — The use of average cocfficients for various surface types, which are
assumed not to vary through the duration of the storm. is common. The range of co-

efficients, classified with respect to the general character of the tributary reported in
use 1s:

Description of arca Runoff coefficients

Business:

Downtownareas.............c.ooiinnnneinnnn, 0.70 t0 0.95

Neighborhood areas. . ....... ... ... . ... ... .. .. ..0.501t00.70
Residential:

Single-family areas. .. ... .. .. i 0.30t0 0.50

Multi-units,detached. . . ......... ... ... ... ... . ... .. 0.40 t0 0.60

Multi-units,attached . .......... .. ... .. ... . .. ... .. 0.60 to 0.75
Residential (suburban) ...... ... .. . 0.25100.40
Apartment dwellingareas . ..., ... ... i 0.50100.70
Industrial:

Lightareas. ... ..o 0.50 10 0.80

Heavy areas. . ... 0.60 t0 0.90
Parks, cemeteries. . ... ... e, 0.10100.25
Plavgrounds. . ... ..o 0.20 t0 0.35
Railroad yard areas. . ...... ... . o i 0.20t00.35
Unimproved areas...............oouiiiin 0.10t0 0.30

It is often undesirable 1o develop a composite runoff coefficient based on the per-
centage of different types of surface in the drainage area. This procedure is often
applied to typical *sample’ blocks as a guide to selection of reasonable values of the
coefficient for an entire area. Coefficients with respect to surface type currently in
use are:

Character of surface Runoff coefficients

Streets:

Asphalticand concrete . ..., ... ... ... .. ... ... ..... 0.70 to 0.95

Brick . o 0.70 to0 0.85
ROO S L 0.75 10095
Lawns:sandy soil:

Flat, 2 o 0.05 10 0.10

Average. 2% 10 7% . oo i e 0.10t0 0.15

S1eeP, 7% v oe e e 0.15 t0 0.20
Lawns; heavy soil: .

Flat, 2% . o 0.13t00.17

AVerage 2% 10 T o o vt et 0.18 10 0.22

1P, 7T o 0.25 to 0.35

The coefficients in these two tabulations are applicable for storms of 5-year to
10-year frequencies. Less frequent higher intensity storms will require the use of
higher coefficients because infiltration and other losses have a proportionally smaller
effect on runoff. The coefficients are based upon the assumption that the design
storm does not occur when the ground surface is frozen.

(continued)

From; BAreikcer, ET AL, APPLIED HYDrciccy
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508 11 Urban and Small Watershed Hydrology

Table 11-1 Typical C Coefficients for 5- to 10-yr

Frequency Design 2
Runoff £
Description of Area Coeftficients =z
L
Business -7
Downtown areas 0.70-0.95 2 :‘
Neighborhood areas 0.50-0.70 =z
Residential < ;E -
Single-family areas 0.30-0.50 EEL
Multiunits, detached 0.40-0.60 g~
Multiunits, attached 0.60-0.75 5
Residential (suburban) - 0.25-0.40 < b
Apartment dwelling areas 0.50-0.70 ,
Industrial Fig. 1
Light areas 0.50-0.80 -
Heavy areas 0.60-0.90 storms anc
Parks, cemeteries 0.10-0.25 from a list
Playgrounds 0.20-0.35 capa?lt‘_\' o
Railroad yard areas 0.20-0.40 coefficient
Unimproved areas 0.10-0.30 uniform ra
Streets and attem
Asphaltic 0.70-0.95 weighted
Concrete 0.80-0.95 face cond
Brick 0.70-0.85 hydraulic
Dri\fes and walks 0.75-0.85 divided ir
Roofs 0.75-0.95 ; .
Lawns; Sandy Soil: the times
Flat, 2% 0.05-0.10
Average, 2-7% 0.10-0.15 ﬁi_a’l’r'(’"l”‘f
Steep, 7% 0.15-0.20 aolicuble
Lawns; Heavy Soil: ’
Flat, 2% 0.13-0.17 Solution:
Average, 2-T% 0.18-0.22 1. Time of
Steep, % 0.25-0.35 =1,
—
4. Determine the desired peak flow Q, from Eq. 11-1. N X
5. Some design situations produce larger peak flows if design storm Y
intensities for durations less than t, are used. Substituting inten-
sities for durations less than ¢, is justified only if the contributing —
area term in Eq. 11-1 is also reduced to accommodate the shortened
storm duration. ~
One of the principal assumptions of the Rational Method is that
the predicted peak discharge has the same retum period as the rain-

fall IDF relationship used in the prediction. Another assumption,
and one that has received close scrutiny by investigators,'®2° js the
constancy of the runoff coefficient during the progress of individual Fig. 1
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RETURN PERIOD

it oud 5 0 290 A 2 . s e o

- 53 _ /s © Zwp METhops
ESTIMATED RETURN PERIODS FOR SHORT DURATION PRECIPITATION
(inches) .
Station: Scofield Dam Elevation: 7630 -
Latitude: 3g9° 47° Longitude: 111° (7°
DURATION
5 10 15 30 1 2 3 .6 12 24
. Min Min Min Min Hp Hr Hr Hr Hr Hr
1 ‘ 15 .23 .29 _ap .51 .58 .65 .81 .96 1.11
2 A7 .27 .38 .47 .60 .69 .78 1.00 1.20 1.40
? .22 .38 43 60 .76 f%g 1.00 1.29 1.55 1.82
10 .25 .39 .49 68 .gg 1.00 1,14 1.49 1.80 2.72
25 31 .48 .60 .84 1.06 1.23- 1.39 1.80 2.16 2.54
50 .33 .51 .64 g9 1.13 1.33 1.52 2.00 2.43 2.87
100, .36 .55 .70 .97 1.23 . 1.46 1.67 2.21 2.69 3.19
.f%i_ﬁ;iglvgg'!.ake Brighton %3}:;‘_%2; ?;’?Q .
DURATION !
) 10 15 30 1 2 . 3 6 12 24
Min Min Min  Min Hp Hr - Hr Hr Hr Hr
L7 4 90 28 42 59 1.01 1.39 1.78
2 0 .16 .21 .28 .36 .56 .75 1.22 1.64 2.08
S| 77 .26 .33 46 .58 .80 1.01 1.53 2.00 2.48 |
10 20 .31 .39 .54 68 92 1.16 1.74 2.26 2.80
25 .25 .38 .48 :.67 -85 1.13 1.39 2.05 2.64 3.25
50 .28 .44 .56 .77 .98 1.28 1.57 2.30 2.95 3.62
100 .32 .50 .64 .88 1.12 1.45 1,76 2.54 3.24 3.96
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Figure 3.3. conversion factors for durations less than one hour.

FROm: OSHM, SURFACE MiMNNC wWHRTKE BIVEresIGCH

ﬁESIéfd MRBNUVRARL Q/ﬁz_) ﬂfj 3.%




x/ P24

RATIO ACCUMULATED RAINFALL TO TOTAL (P

TIME IN HOURS

TYPE—t—wCorsta-Swe-of JrerraNevads swd-Cyscaor

the Hawsiian 1slands and Alaske,

fll
TIME IN HOURS INFLECTION
POINT

Figure 2. Twenty-four hour rainfall distributions (SCS).
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AVALYSIS USING SCS METHODS,
P9 -7




