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N 13 July 1981 4* A & o
{0\0 %
James W. Smith % )
Coordinator of Mined Land Development
Division of 0il, Gas, and Mining
1588 West North Temple
Salt Lake City, Utah 84116

Re: Blackhawk Mine N.O.V. #N81-2-2-1 ACT/043/001
Dear Mr Smith:

Utah Coal and Energy, Inc. would like to submit the attached
plans and design criterion for review by the Division of 0il, Gas,
and Mining. As per our agreement after meeting with Sandy Pruitt
and Sally Kefer on 10 July 1981, we are submitting one (1) set of
as built drawings and one (1) set of design plans and specifications
for review.

Although the existing basins do have aderuate volume to handle
runoff from a 10 year 24 hour precipitation event, it is guite
obvious that major modifications will be necessary to comply with
UMC 817.46. Utah Coal and Energy would like to modify these basins
as per the design plans and has applied for a construction permit
from the Bureau of Water Pollution Control to implement these
necessary modifications.

I, personally would like to thank the Division personnel who
have been more than willing to cooperate and help us in resolving
this issue. Hopefully through cooperative efforts by all parties
concerned, future situations of this nature can be avoided.

If any further information is necessary or any matter
needed to be clarified, please advise.

Sincerely,

@ ' Eric Quam, P.E.
’ Mining Engineer

 DIVISION OF -
OlL, GAS & MINING




DESIGN CRITERION:

Rainfall expected from a 10 year. 24 hour precipitation
event is 1.00 inches from the estimated return period chart
for Echo Dam (Table 1.)

The area of the watershed which is expected to pass through
basin "C" is 131,115 ft7 or 3.01 acres as delineated on the topo
map attached.

All pther calculations are done on the attached work sheets
and are self explanatory and properly referenced.
Note: The disturbed acferage is not the full 3.01 acre drainage
and 0.10 acre-feet of additional sediment storage volume
per acre was used '

Time of concentration was determined using the attached nomograph.
In this case a minimal value of % minutes was used

The intensity Tor & 25 vear precipitation event was derived' fiom
the curve derived from the Echo Dam data (Table 1.) and the
curves are attached

A runoff coerficient C of 0.35 was obtained from Table 111-4 in
EPA 023 X.70-000 Erosion and Sediment Control.
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Basin Number _Syyr Puasin “C7 Application Number suf /Dﬁ_f%/g_&l.

BYDROLOGIC DATA

Runoff Volume *

'S 9%

Runoff curve number (CN) =2 Ol acres B CN = 5
acres @ CN = )
acres € CN = .
Composite CN = 2 0Of acres € CK = N AS)
**p ( Lo yI.- 24 hr.) = 1.90C inches .
For CN = -5 . ~_and P = 1.90 ——- Q(direct runoff) = 0,23 inches
from Figure 10.1 (1 of 2) - intecedent Moisture Condition II. "
Q = o5 inches/12 = ‘0. 0215 feet
- -
e
¢
*Reference = 'National Engineering Handbook', Séction 4, Rydrology, Soil

Conservation Service.
A .
Taole ¥ - atached

“«n %

See auched YSpe wso
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'RUNCFF FOR INCHES OF RAINFALL

11t
Tenths

] 00| 01]02] 03] 04 05 ]|06]|07]|08]09
0 0.00| c.01{ 0.02

1l o.03! c.os| c.0o7| c.10]| ©.13| €.17| 0.20] 0.24| C.29 .32

~—
21 o0.38| c.43| o0.s8| o0.54] 0.59| 0.e5} 0.71} 0.77} C.83 ] 0.5C
3| o0.96| 1.03| 1.10| 1.16| 1.23]| 3.30| 1.37| 1.45] 1.52} 1.5%
41 1.67]| 1.74) 1.82| 1.90| 1.57| 2.05| 2.13} 2.21) 2.29 2-27
5| 2.45| 2.53| 2.61| 2.70| 2.v8| 2.86| 2.95| 3.03} 2.11} 3.2C
6! 3.26! 3.37] 3.46| 3.54| 3.€3| 3.71 | 3.e0] 3.89| 2.98] 4.0¢
71 415 4.24| 4.33] 4.42 | 4.51| 4.59 ) 4,68 | 4.77] 4.86] 4.95
81 s.04| s5.13| s.22| s5.32| 5.41| 5.50| 5.59| 5.6€| 5.77] 5.8¢
9| s.95| e.05| k.14 6.23 | 6.22| e€.42 | 6.51 ] 6.60| €.591 6.7
10! o.85!| e.97| 7.07) 7.16| 7.25| 7.35| 7.44 | 7.52 1 7.£3 | V.72
111 7.82| 7.01] e.co| s.10] e.19| e.29| B.3¢ | 8.4 1 E.S57; 8.6%

12| s.76 | s8.8¢| 8.95| s.o05 | 9.14| 9.24| 9.23] 9.421 9.52 | 9.2

13 o.71| s.e1 | 9.90{106.c0!16.€9116.19 | 10.29 110.38 11C.48 | 10-57
14 | 10.67 | 1¢.77 | 10.6€ | 10.96 [ 11.c5 {11,215 } 1125 | 11.34 111,44 } 13,54
15 11.63 | 11.73 | 11.82 | 11.92 | i2.c2 {iz.11 | 12.2) [ 12.3) [ 12.40  12.5C
16 | 12.60 | 12.69 | 12.79 | 12.89 | 12.69 | 13.08 | 13.16 | 13.28 | 12.27 | 1347
17 L 13.57 1 13.67 ] 13.76 | 13.86 | 13.96 | 14.05 | 14.15 | 14.25 | 14.25 | 14-3%
18 1 14.54 | 14.64 ] 14.74 | 14.83 | 14.63 112,03 | 15.13 15.22 | 15.32 { 15.42
19 | 15.52 | 15.61 | 15.71 | 15.81 15.51 | 16.00 | 16.10 | 16.2C | 1€.30 } 16.4C
20 | 16.49 | 16.59 | 16.69 | 16.75 | 16,82 | 16.98 | 17.c8 [ 17.18 | 17-28 | 17.37

NOTE: Runoff value determined by equation @ = LE'—O—‘Z—S—)z
P+08S

REFERENCE: National Engineering Handbook, Section 4, HYDROLOGY



RETURN PERTIOD

(years)

&

ESTIMATED RETURN PERIODS FOR SHORT DURATION PRECIPITATION

TABLE 1.

Station: Echo Dam Elevation: 5500
Latitude: 40° 58° Longitude: 111° 26

DURATION {(inches)

? }0 }5 30 1 2 3 6 12 24

Min Min Min Min Hr Hr Hr Hr Hr Hr
1 .17 .26 .32 .45 .57 .60 .62 .68 .73 .79
2 .18 .28 .35 .49 .62 .68 .73 .86 .98 1.10
5 .20 .31 .39 .54 .68 .78 .88 1.13 1.35 1.58

10 .21 .33 .42 .58 .74 .87 1.00 1.32 1.60

25 .23 .35 .44 .62 .78 .96 1.14 1.58 1.97 2.3
50 .26 .41 .51 .71 .90 1.10 1.30 1.797 2.23 2.68
100 .27 .42 .54 .74 .94 1.18 1.41 1.98 2.49 3.02




UTAH COAL ANO £FNERGY
BLACK HAWHK IMIAE

ORAINAGE AREA FOR
SILT 8AS/v ¢

1716\ Cor

SCALE: /72200
cT= %'
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Basin Number G\ PA=N “C” Applicg'tion Number Ac— /045 /OQ'I
/ 7

SIZE REQUIREMENTS FOR IMPOUNDMENTS

Design Detention Time 74 hours = t
Direct Runoff Nn.o27T% feet = Q
Q _ QXA
total = = (0.0727= ) X (= 010 ) acre-feet = 0. ORA acre-feet
Vr = Q(t/ 24) = (pogzr) ( 24/24 ) acre-feet = p.0OR=™ acre-feet
Vsi =A;XC = (1 DS’D) X (0.\00 ) acre-feet = 0 10O acre-feet
Vt - Vr + Vs = (D.voo) + (o.orr) acre-feet = D.\97 acre-feet
Therefore the i_vnpoundmen‘t':j needs;:
0.\s2 acrve-feet of volume
Vt = Total volume needed in the impoundment (in acre-feet)
Vr = Volume needed for Design Detention Time (in acre-feet)
-
Vs = Volume needed for Sediment Storage (in acre-feet) ;
Qtotal = Total direct runoff for drainage zrea for design storm
(in acre-feet) :
* Q = Direct runoff (in feet)
x A% = Drainage area (in acres)
* Ad = Disturbed area in drainage area (in acres)
t = Design detention time (in hours)
C = Sediment storage volume needed per acre of disturbed are

(in acre-feet)

* from Hydrologic Data Sheet
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BASIN NUMBER &\ ¢ Ramu ‘0 APPLICATION NUMBER AcT /042 /mol
/ /

HYDROLOGIC DATA

Drainage Area = Z o ‘ acres
Distance to most rémote point = (50 feet
Height of critical point above structure = =2 feet
*** Time of concentration = = minutes
**Intensity ( ZE>yr.-frequency) = 2. AR inches per hour
Runoff Coefficient = 0.25
- Q=CIa = (ozoy22e) 20\) = 25 ¢ C= —

EMERGENCY SPILLWAY DESIGN

0=CH L assume broad crested weir C=2.0

L= (25\) O&
ERSCECAND I _— N
(30 )( )1'5 ST

L= 14 00 & = Bottom width of spillway
7

*~
%Df d\%\%\'\ ?Qrm - = \Q—l w\'{\d\'\ \\ﬁ )D\&e, L\D‘\c‘fe\ &;
HD-\6 oo

& . . .
See atteched wan(\\ \m'*eﬁ-s\% coeve

* % Q‘e€\<§é SE'W eXmed Y\O\'\"br_:s’n?\\'
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H EQUATION®
« 000 EXAMPLE - R L
— Height = {3011, » 00078
=S b engthe 485011 %<0 'h‘l' 2,000
p— 4,000 Tirw of Conc.» 22 2min. . ] =
= —1500
— 3,000 . -
L — 2,000 | : E—:l,ooo
= 1500 250,000 =
. E— 200,000 —
1,000 — 150,000 500
: - =
b a 400
- [ 100,000 2
- B =
g B — 300
t 500 ' . = =
EE - - .
. 400 e -
§ = F — 50,000 _ Ez00
a [-300 g—— H -
£ B 180
B E s 3
2 =200 % E .
2 - £ £ 20,000 § 100
& 150 er §E
5 P~ Y 15,000 e
~ oo IF s
g oo ™ - % E 10,000 1
¥ - ’ — 10, 2L
\ S—
x [ % TE > Eso
n S E 3
= e~ ~— — — ﬁé—‘o
T~ <= 5,000 -
— S— 5-25
F— 20
;'_—2,000 \:——15
— 1,500 -
: -
10
[ 1,000 =
= ‘F
) L 500
T=8
= ; 077 Joree . KENTUCKY [0 = '
e nd Ty 357 [T TIME OF CONCENTRATION SuREAU OF|  2-502
— 3-77 NOMOGRAPH HIGH WAYS
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Basin Nums.r Q\LTM o Appli\'cya/tior(:umbe

T_ACT /o4x /oo,

EMERGENCY SPILLWAY DESIGN

Total Heag Calcuiations (Hp)

&ssume broag Crestegd weir,

1.5
*O=CLH ©=3.0

. o '
trapezoidal channel

solve for g

B = (9/cL)0.667

Q= 2.5\ c.f.s. (from Bydrologic pata
L = 14 (o] ft. (emergency spillwayv bottam width)

B = 0.\ ft. (total head on entrance crest)

—mérgency Spillway Desigr

.~

Bp used in Spillway design = O.\5 ft.

*"M.E.S.A. Engineering and

«Pesign Manuail for Coal Refuse Disposal Facilities",
bage 6.134, Figure 6.38c.
T
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acid neutralizat
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CaC03 tons.

ppm
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on

:'LI‘F,\.E.GH :,v e D e
“ono. Ne. 9 Parc 2, pg
1062, z2n21vsis by the

page
Analysis by
Nitrogen electrode

(Tabatabai, 1974).
A.S.A. Mono No. 9 Part
2, method 90-3, Pg.

1372-1376.

(HH4)2CO3 extractable
Vlek P.0.G.6., 1975
Acceptable procedures
available from LQD.

PA Extraction

lett znd Lihdsay,
) Analysis by

ic Absorption
ctrophotometry.

(‘1)-‘

Smith, R.M. et.

1974,

al.

DTPA extraction
(Follett and Lindsay,
1971) and analysis by
atomic absorption
Spectrophometry.
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