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HYDROGRAPHS AND SEDIMENTATION PONDS

The peak runoff and the runoff hydrographs were generated by a computer
program written by Derick Darby, P.E. of Plus III Software, Inc., P.O. Box
88276, Atlanta, Georgia 30338 and contained in a copyrighted program Hydro Plus
IIT Stormwater Detension Programs. The specific element of the program used to

generate the hydrographs is explained in more detail below.

SOIL CONSERVATION SERVICE HYDROGRAPH

PROGRAM DESCRIPTION

This program produces hydrographs by the methods of the U.S. Department of
Agriculture, Soil Conservation service. The hydrographs produced may be routed
through a storage reservoir, combined with a previously generated hydrograph,

or stored for later use.

LIMITATIONS

The methods of the Soil Conservation Service should be used for medium sized
basins. The area range should generally be between 200 and 1000 acres. In

some instances the methods may be successfully used for larger basins.

The S.C.S. Method uses several parameters bases on basin configuration to
generate incremental hydrographs and produce an outflow hydrograph for the

basin. The method is a volumetric determination; therefore, the selection of
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‘ the curve number (CN) is critical. The physical programming limitations are as
follows:
1. The first outflow and the first storage volume

must be set equal to zero (0).

2. The storage volume and outflow rate must increase
with each subsequent set of data pairs.

3. Routing time is preselected at one half of the
time to the peak of the incremental hydrograph.

4. Basin lag must be greater than 0.25 hours and

less than 6.6 hours.

SYMBOLS AND EQUATIONS

Symbol Description Units
A Basin Area Acres
AS Bagin Identifier  =-===-
BS Down Stream Identifier  -----
CN Curve Number  —o=e=
Ccs Storage Pond Identifier -=----
D Storm Duration Hours
E Storage Pond Elevations Feet

SYMBOLS AND EQUATIONS (CONT'D

Symbol Description Units

H Hydraulic Length Feet
I Storage Pond Inflows CFS
Ia Initial Abstraction Inches
L Basin Lag Hours
0 Storage Pond Outflows CFS
P-24 24-Hours Precipitation Inches
P Accumulated Rainfall Inches
Q Accumulated Direct RunofflInches
q Incremental Peak Rate

. of Discharge CFS
ap Peak of Discharge CFs
S Storage Pond Volumes Cu, Ft.
Tp Time to Peak Hours
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‘ T Routing Period Sec.
Y Incremental 25/T + O CFs
Y Average Basin Slope %
EQUATIONS

Q= (P -1TIa) 2/ ((P - Ia) + 8)

Cn = 1000 / (10 +S)

Ia = 0.25

H= 209 * A 0.6

L= ((HO0.8) * (S +1) 0.7) / 1900 * Y 0.7

Tp = D/s + L

02 = Il + (251/T-01) - 282T
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PROGRAM REFERENCES

1. Soil Conservation Service; SCS - TP - 149, A Method for Estimating Volume

and Rate of Runoff in Small Watersheds, Revised April, 1973.

2. , Technical Release No. 55, Urban Hydrology for Small

Watersheds, January, 1975.

3. , National Engineering Handbook, Section 4, Hydrology,

August, 1972.

4. United States Department of the Interior, Bureau of Reclamation, Design of

Small Dams, U.S. Government Printing Office, 2nd Edition 1973.

1. "National Symposium on Urban Hydrology, Hydraulics, and Sediment Control",

Urban Runoff Hydrographs - Basic Principles, by Haan, C.T., 1976.
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SECTION 5

CURVE NUMBER ESTIMATION

The volume and rate of runoff depends on both meteorologic and water-
shed characteristics, and the estimation of runoff requires an index to
represent these two factors. The precipitation volume is probably the
single most important meteorological characteristic in estimating the
volume of runoff, The soil type, land use, and the hydrologic condition
of the cover are the watershed factors that will have the most significant
impact in estimating the volume of runoff. The antecedent soil moisture
will also be an important determinant of runoff volume.

R

The SCS developed an index, which was called the runoff curve number
(CN), to represent the combined hydrologic effect of soil, land use, agri-
cultural land treatment class, hydrologic condition, and antecedent soil
moisture. These factors can be assessed from soil surveys, site investi-
gations, and land use maps; when using the SCS hydrologic methods for de-
sign the specification of the antecedent soil moisture condition is often
a policy decision that suggests average watershed conditions rather than a
recognition of a hydrologic condition at a particular time and place.

Soil Group Classification

SCS developed a soil classification system that consists of four groups,
which are identified by the letters A, B, C, and D. Soil characteristics
that are associated with each group are as follows:

Group A: deep sand, deep loess, aggregated silts

‘Group B: shallow loess, sandy loam

Group C: clay loams, shallow sandy loam, soils low in organic con-
tent, and soils usually high in clay

Group D: soils that swell significantly when wet, heavy plastic clays,
and certain saline soils

The SCS soil group can be identified at a site using one of three ways:
1. soil characteristics
2. county soil surveys
3. minimum infiltration rate
The soil characteristics associated with each group are listed above. County
soil surveys, where they are made available by Soil Conservation Districts,

give a detailed description of the soils at locations within a county; these
surveys are usually the best means of identifying the soil group. Soil

¢000197

12



analyses can be used to estimate the minimum infiltration rates, which can
be used to classify the soil using the following values:

Group Minimum Infiltration Rate (in/hr)
A 0.30 - 0.45
B 0.15 - 0.30
C 0.05 - 0.15
D 0 - 0.05

Cover Complex Classification

The SCS cover complex classification consists of three factors: land
use, treatment or practice, and hydrologic condition. There are approximate-
ly fifteen different land uses that are identified in the tables for esti-
mating curve number, Agricultural land uses are often subdivided by treat-
ment or practices, such as contoured or straight row; this separation re-
flects the different hydrologic runoff potential that is associated with
variation in land treatment. The hydrologic condition reflects the level
of land management; it is separated with three classes: poor, fair, and
good. Not all of the land uses are separated by treatment or condition.

Curve Number Estimation

Table 2, which is a compilation of the CN tables provided in NEH-4 and
TR-55, show the CN values for the different land uses, treatment, and hy-
drologic condition; separate values are given for each soil group. For
example, the CN for a wooded area with good cover and soil group B is 55;
for soil group C, the CN would increase to 70, If the cover (on soil group
B) is poor, then the CN will be 66,

Antecedent So0il Moisture Condition

Antecedent soil moisture is known to have a significant effect on both
the volume and rate of runoff, Recognizing that it is a significant factor,
SCS developed three antecedent soil moisture conditions, which were labeled
I, II, and ITII. The soil condition for each is as follows:

Condition I: soils are dry but not to wilting point;
satisfactory cultivation has taken place,

Condition II: average conditions

Condition III: heavy rainfall, or light rainfall and low
temperatures have occurred within the last
5 days; saturated soil,

The following table gives seasonal rainfall limits for the three antecedent
soil moisture conditions:

Total 5-day Antecedent Rainfall (inches)

AMC Dormant Season Growing Season
I Less than 0.5 Less than 1.4
II 0.5 to 1.1 1.4 to 2.1
111 over 1.1 over 2.1
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TABLE 2. Runoff Curve Numbers for Hydrologic Soil-Cover Complexes

(Antecedent Moisture Condition II, and I 0.2 5)

Land Use Description/Treatment/Hydrologic Condition

Residential:lj
Average lot size Average % Imperviousg/
1/8 acre or less 65
1/4 acre 38
1/3 acre 30
1/2 acre 25
1 acre 20

3

Paved parking lots, roofs, driveways, etc.™

Streets and roads:

3/

paved with curbs and storm sewers=

gravel

dirt
Commercial and business areas (85% impervious)
Industrial districes (72% impervious)

Open Spaces, lawns, parks, golf courses, cemeteries,etc.

good condition: grass cover on 75% or more of the area

fair condition: grass cover on 50% to 75% of the area

Fallow Straight row .—-
Row crops Straight row Poor
Straight row Good
Contoured Poor
Contoured Good
Contoured § terraced Poor
Contoured § terraced Good
Small grain Straight row Poor
Good
Contoured Poor

Good
Contoured § terraced Poor

Good
Close -seeded Straight row Poor
legumesd/ Straight row Good
or Contoured Poor
rotation Contoured Good
meadow Contoured § terraced Poor
Contoured § terraced Good

Pasture Poor
Oor range Fair
Good

Contoured Poor

Contoured Falir

Contoured Good

Meadow Good
Woods or Poor
Forest land Fair
Good
Farmsteads ——

1/

Hydrologic Soil Group

A B €D

77 85 90 92-
61 75 83 87
57 N2 81 86
54 70 80 85
51 68 79 84

98 98 98 98

98 98 98 98
76 85 89 91
72 82 87 89

8% 92 94 95

81 88 91 93

39 6 74 B0
49 69 79 84

17 86 91 94

72 81 88 91
67 78 85 89
079 84 88
65 75 82 86
46 74 80 8z
62 71 78 81

65 76 84 88
63 75 83 87
63 74 82 85
61 73 81 84
61 72 79 82
59 70 78 81

66 77 85 89
58 72 81 85
64 75 83 BS
S5 69 78 83
63 73 80 83
51 67 76 80

68 79 86 89
49 69 79 84
19 6l 74 80
47 67 81 88
25 59 75 83
6 35 70 79

30 58 71 78

45 66 77 83
36 60 73 79
25 55 70 77

89 74 82 86

— Qurve numbers are computed assuming the runoff from the house and driveway is

directed towards the street with a minimum of roof water directed to lawns

where additional infiltration could eccur.
2/

~ The remaining pervious sreas (lawn) are considered to be in good pasture

condition for these curve numbers.

1 some varmer climates of the country a curve number of 95 may be used.

1/close -drilled or broadcast.
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Undisturbed Run—off Diversions

Boar Canvoen Mine Site

BY

HORROCES /CARDLLO ENGINEERS

ONE WEST MATN

AMERICAN FORE, UTAH 8400%

April 25, 1984

¢060200



FaGE
. HORROCES /7CAROLLD ENGINEERS
AMERTICAN FORE, LITAH
April 25, 1964

Y DI _CGE XS FEFORT FEOes
Coy— o ryes ey o 3 =4 e B e o o e
=3 . [ . - Y IS R e

BASIN IDENTIFICATION A1
BASIN DISCHARGES INTO D~11U

BASIN AREA = 20. 00 ACRES
BAaSIi CURVE NUMBER = FELO0

24-HOUR FRECIFITATION = 2,25 INCHES
AVERAGE BASBIN SLOFE = L0 U
HYDRAW_IC LENGTH = 1,990.0  FEET
BASIN LAD = 0. 25 HOURS

HYDROGRAFH RUNOFF VALUES
10 YEAR STORM FREGQUENCY

TIME RUMOFF TIME RUNCGFF TIME RLINOFF TIME RUNOFF
IR C.F.5, HOUR C.F.5. HOLIR C.F.S. HOUR C.F.5.

11.20 0.0 11,30 0.0 11.40 0.0 11.80 Q.0
11,40 Q.0 11.70 Q.0 11.80 0.3 11.%90 1.5
132,00 4.1 12.10 7.0 12020 ® T.b 12,70 H.F
12,40 4,9 12,50 4.0 12,60 4 12.70 2.9
280 2.4 12,90 2.1 13,00 1.9 15,10 1.8
17,20 1.7 12,30 1.4 135.40 1.3 13,50 1.5
13,60 1.2 13,70 1.2 15,80 1.1 153.90 1.0
1

14, Q0 1.0 14, 10 1.0 14,20 0.9 14,730 0.8
14,40 Q.8 14,50 G. 8 14, &0 Q.7 14.70 (S
14.80 Q0,7 14,70 0.7 15.00 Ouds 15.10 G5
1%, 20 0.4 19.70 0.3 15, 40 0.2 15, 50 Qadl
G b0 0.0 159.70 (SR 15. 80 0,0 19.90 Q.0
14,00 0.0 1&H. 10 Q.0 16020 .0 16,350 Q.0
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BEASTN TDENMTIFICATION
BASTN DISCHARGES TNTO

oo L we D00

8 0L 10 ALKES
MUMEE R & 7EL G0

[FITATION = e
SLOFE =

TRCHES

REER RUNOFE YALLUES
10 YEAR STORM FREGUENOY

TIME  RUNDFF TIME  HUNOFF TIME  RUNDFF
HOUR  CLF. 8, HOLR 0L F. S, HOUR  CLF. 5,

0.0 1. 40 QG
) 1. e
L] - [
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HORROCES /CARDLLLD ENGIMEERD
AMERTCAN FORE,  UTAH
April 25, 1984

Pl TR O3S KO FRESFOARRTT OO

i ——03E d orse Lirmcd i shosr- e cd  Sivera

= | S 9. 0w TP LS P e P

BASIN IDENTIFICATION ALl--&
BASIN DISCHARGES INTO D—44

BASIN AREA = 353.70  ACRES
BASIN CURVE NUMRBER = FE.00

24-HOUR PRECTIFITATION = 2.25  INCHES
AVERAMAGE BASIN SLOFE = HT.0 4
HYDRAUL.TC LENGTH = 24280.0  FEET
BASIN LAG = 0,25 HOURE

HYDROGRAFH RUNDFF VALUES
10 YEAR STORM FREGUENCY

.‘IME RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF
HOLIR C.F.5. HOUR C.F.G. HOUR C.F.5. HOUR C.F.5.

11.20 0.0 11,350 0.0 11.40 0.0 11.50 0.0
11.60 0.0 11.70 0.0 11.60 0.3 11.%90 2.5
12.00 &H.4 12,10 10.8 12020 *11.8 2.30 10.0

12.40 - 12.50 el 132.60 9.3 12.70 4.5
12.80 5.7 12.90 2 13,00 2. 1510 2.8
15,20 2. 1%, 30 2.2 1340 2.1 13,50 2.0

15.60 1.9 3.70 i.8 13.80 1.7 132,90 1.6
14.00 1.6 14.10 1.9 14,20 1.4 14,320 1.3
14.40 1.2 14,50 1.2 14.60 1.1 14.70 1.1
14.680 1.1 14.90 1.1 15.00 1.0 15.10 0.9
0. 8 15,30 0.7 15.40 0.6 15.50 0.5
4

15.20 O
15.60 0. 4 15.70 O.E 15. 80 0.2 15.90 0.1

16,00 0.0 16.10 0,0 16.20 0.0 16,30 Q.0
16.40 0.0 16,50 0.0 16.60 0.0 16.70 0.0
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11.20
11,60
2.00
12.40
12.80
13,20
135,60
14, 00
14,40
14,80

S.20
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el s Rl 00 B TR B R S

. —
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BASIN IDENTIFICATION
BASIN DISCHARGES INTO

BASIN AREA

o

Rt

PR T OVFLT

FAOEE

HOBRROCES /CARDLLO ENGINEERS

AMERTCAN FORE,
25, 1984

April

o

e T PR RS e i

BASIN CURVE NUMBER

24-HOWR FRECIPITATION

AVERAGE BASIN SLIOFE

HYDRAULIC LEMNGTH
BASBIN LAG

i

HYDROGRAFH RUNOFF VALUES
10 YEAR STORM FREQUENCY

RUNOFF
C.F.G.

0.0
0,0
0.
Q. b
0.5
0,2
0.1
0,1
0.1
0.l
0.0

TIME
HOUR

11,30
11.70
12,10
18,50
12.90
15,730
15,70
14.10
14,80
14,90

15. 30

RUNOFF

C.F.8.

0.0
0.0
Q.8
0.5
0.2
G2
0.1
0.1
Q.1
0.1
0,0

¢000211

TIME
HOLIR
11.40
11.80

12,20

13260

15,00
1Z.40
1Z.80
14020
14. 60
15.00
15.40

E.00
7EL00

e

we o alwd

57.0
250.0

0. 25

[Lpis

RUMOFF
2. F.5.

0.0
0,0
# 0,9
0.4
a,2
0,2
0.1
0.1
0.1
0.0
0.0

AU~between road loop
D-5U & D-&U % C-&U

ACRES

INCHES
A
FEET

HOURS

TIME
HOUR

11.850
11.90
12,30
12070
13,10
135,30
13,50
14.30
14.70
15.10

15,30

UTAH

] =

RUNOFF
I S

0.0
0.3
0.8
0.3
L s
0.7
0.1
0.1
0.1
.0
0.0




HORROCES/CARDLLD ENGINEERS
AMERTICAN FORE, UTAH
April 2E, 1984

Hi swemt bsa FROINMNMFOSIL. DDA BoDi

ey XOBSBE- el R IS T  Tevesbysrem oo gy 3

STORM FREQUEMNDY {(Years)
TIME = 5 10 25 50 100
{(Mind
S 0. 84 1.5& 1.92 278 G Z.72
bH.O 0.79 1.49 1.84 2e X 2.98 x.855
7.0 0.74 1.42 1.7& 250 2.84 x.38
8.0 0. 69 1.35 1.468 2. A7 270 XL 21
2.0 O.64 1.28 1,60 2,24 2. 0b z.04
10.0 0. 60 .20 1.50 2.10 2.40 2.88
11.0 0.50 1.164 1.4% 2,03 2,352 2.78
12.0 .56 1.12 1.40 1.26 22824 2,68
1.0 0. 54 1.08 1.355 i.89 2. 14 2.52
14.0 .53 1.04 1.30 1.82 2.08 2.48
15.0 0.82 1.00 1.24 1.76 2,00 2.40
20.0 0.47 Q.90 i.11 1.59 1.80 2.164
25,0 0.472 0.80 0.98 1.42 1. 60 1.92
20.0 0.356 0.70 0. 86 <24 1.40 1.68
40,0 0,252 .61 D.76 1,09 1.23 i.48
50.0 0.28 0.52 Q.66 0,94 1.06 1.2
&0, 0 O.2E 0,44 0,55 0.78 0.88 1.06
120,00 G20 O.31 0.38 .50 0,56 0. bS5
180.0 0,18 a2 0.3 0. 40 O, 44 0,951

C 240,00 0.17 0O.24 Q.28 Q0. 5é 0,40 R Y 7.8

Z00.0 O.1é 0,22 0. 25 Q.32 0. 24 0,41
IZE0.0 O.16 Q.20 0.23 0,28 O 32 O.25
480, 0 0,14 0. 18 0,20 O, 25 Q28
&HOO, O Q.12 Golts O l7 0, R 0 [
T20.0 0.11 Q.13 0. 15 0.18 0. 20 0.22
108B0.0 0.0 O. 11 0,12 Q.15 O.1h 0. 18
1440,0 0,07 Q.08 0.0% 0,11 Q.12 0,13
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Main Access Read (Run—off Diversions)

Bear Canyon Mine Site

BY
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IME
HOLR

11.20
11.60
12.00
12,40
12.80
13,20
13.60
14.00
14.40
14.80
15, 20
15. 60
16.00

RS "l 0 3 S b ] T T

oy —
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

April 25, 1984

FoEE e T OO0

Lived 4 ssdnvar el ey Sl o

=3 . = .. g I OSSP en F -1
BASIN IDENTIFICATION RA ({above main road)
BASIN DISCHARGES INTD D—-IR &% C~1R
BASIN AREA .47 ACRES
BASIN CURVE NUMBER = T3.00
24-HOWR FRECIFITATION = 2.25  INCHES
AVERAGE BASIN SLO0FE w s&l.0 U
HYDRAULIC LENBGTH = 1,975.0 FEET
BAGIN [.AG = 0,25 HOURSD
HYDROGRAFH RUNOFF VALUES
10 YEAR STORM FREQUENCY
RUNDFF TIME RUNGFF TIME RUNOFF TiMe RUNOFF
C.F.5. HOLIR C.F.G. HOLIR C.F.5. HOLIR C.F.5.
0.0 11.320 0.0 i1.40 0,0 11.50 Q.0
0.0 11.70 0.0 11.80 0.4 11.90 2.0
S. 59 12.10 9.3 12,20 w10, 2 120320 B.6
6. 12,50 T 12,60 4.6 12.70 3.9
EZ.2 12,90 2.7 13,00 2.5 15,10 2.4
LA 13,30 1.9 15,40 1.8 135,50 1.7
i.7 Z.70 1.6 12.80 1.5 12.90 1.4
1.4 14.10 1.3 14,20 1.2 i4, 30 1.1
1.1 14,50 1.0 i4.,60 1.0 14.70 1.0
1.0 14,90 1.0 15,00 0.9 15,10 0.8
Q.7 15 . 30 0.6 15.40 0.5 B.50 .4
0.5 185.70 0.2 15. 80 0. 1. 15.90 0,0
0.0 16,10 0,0 16,20 Q.0 14,30 0.0
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HORROCKS /CAROLLED ENGINEERS
AMERICAN FORE, UTAH

April 25, 1984

P D3OS E00 FEPAPORT FOR:
20 - 4 rreee Lol d st war by esd 0 e B S,
L . o i T RO CS S

EASIHN IDENTIFICATION RB (above main read)
EASIN DISCHARGES INTO P-2R % C-2R

BASIN AREA E9.87  ACRES
EASIN CURVE MNUMBER TE.OO
24-HOUR PRECIFITATION = 2.25 IMCHES

}

AVERAGE BASIN BLOPE = LT 0%
HYDRAUL.IC LENGTH = 1,725.0  FEEY
BASIN LAG = 0.25 HOURS

HYDROGRAFH RUNDFF VAl UES
10 YEAR STORM FRIEZQUENCY

.I"IMF.:T. RUMOFF .~ TIME RUNOFF TIME RUNOFF TIME RUNOFF
HOLIR C.F.5. HOUR C.F.8. HOUR C.F.5. HOUR C.F.8,

11.20 Q.0 11,30 0.0 11.40 0.0 11.50 0.0
11,60 0.0 11.70 0.0 11.80 0.5 11.90 2.3
12,00 b5 1Z2.10 11.0 1220 *®¥ 12,1 12.30 10.2
12,40 7.8 12,50 by 3 12,60 5.5 12.70 4.6
2.80 LB 12.90 I.E 135,00 T 0 1Z.1Q 2.8
135,20 2.7 CAA Y] 2.3 .40 2.1 13.50 2.0
13,60 2.0 15,70 1.9 13,80 1.7 1E5.90 i.6
14,00 l.& 14,10 1.6 14,20 1.5 14,30 1.3
14,40 1.2 14,50 1.2 14,60 1.2 14.70 .
14.80 1.1 14,90 1.1 15,00 1.0 15.10 Q.4
15. 20 0.8 15.30 0.7 15.40 Db 15,50 0.5
15. 60 Q.4 15.70 0.5 15, 80 0.2 15,90 0.1
14.00 0.0 14,10 Q.0 16,20 0.0 146,30 0.0

1. 80 .0 16.50 0.0 16. 60 0.0 14.70 0.0
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!IME

HOUR

11.20
11.60
12.00
12,40
12.80
13,20
13,60
14,00
14,40
14.80
15,20
15. 60
16,00

FPOGE
HORROCKES /CARDLILD ENBINEERD
AMERICAN FORE, UTaH
April 29, 1984
FAw s KT FEEFONETT OO
D — 3 M3 e Lhacd d sshoeav e ol oy = 2

= 2w i I S R e i -

EABIN IDENTIFICATION RC (above main read)
BASIN DISCHARGES INTO D-3R & C-3R

BASIN AREA £ EE.87 ACRES
BASIN CURVE NUMBER = TELOO

24-HOUR FRECIFITATION = 2.2%  INCHES
AVERAGE BASIN SLOFE x X0 A
HYDRDRAULIC LENGTH = C1,110.0  FEET
BASIN LAG = 0.25 HOURS

HYDROGRAFH RUNOFF VALUES
10 YEAR STORM FREQUENCY

RUNOFF TIME RUNQOFF TIME RUNOFF
C.F.G. HOLR C.F.5. HOUR C.F.5.
Q0.0 11,30 Q.0 11.40 0.0
0,0 11.70 0.0 11.80 0.4
Sy i2.10 Q.4 12,20 #* 10,4
L.6 ety 5.4 12.60 4.7
EZ.3 12.90 2.8 13,00 2.5
2.3 1330 1.9 1%, 40 1.8
1.7 15,70 1.4 13,80 1.9
1.4 14.10 1.3 14.20 1.2
1.1 14.50 1.0 14.&0 1.0
1.0 14.90 1.0 15.00 0.9
0.7 15.3 0.6 15.40 0.5
0.3 15.70 G, 2 15.80 0.1
0.0 16,10 0.0 16.20 0.0

0000216

TIME RUNOFF
HOUR C.F.5.

11.50 0.0
11.90 2.0
12,30 8.7
12,70 .9
.10 2.4
1%, 50 1.7
13.90 1.4
14.30 1.1
14.70 1.0
15,10 0.8
15. 50 0.4
15. 90 0.0
16,30 0.0




HORROCKS /CARDLLO ENGINEERS
AMERICAN FORE, UTAH
April 25, 1984

i et e FREaIMESILL DaTa BoSE

Foda TR S L. TRITERES T T L N o Wnell g =l o R S I i

STORM FREGUEMNDY (Years)
TIME w 5 10 25 50 100
{(Min)

. 5.0 0.84 1.56 1.92 2.7 A e 3.7
6.0 Q.79 1.49 1.84 . 7.98 3,55

7.0 0,74 1.42 1.76 2. 50 2. 84 T3

8.0 0.69 1.35 1.68 2.E7 2,70 .2l

9.0 0. 64 1.728 1.60 P24 2.56 .00

10.0 0. 60 i.20 1.50 2.10 2. 40 2.6

11.0 0.58 1.16 1.45 B0 2.ER .78

12.0 0.5 1.12 1.40 1.96 2024 7. 68

12,0 0. 54 1,08 1,35 1.89 2.16 2. 58
14.0 0. 5% 1.04 1.30 1.82 7,08 2.48

15.0 0.52 1.00 1.24 1.76 2. 00 2. 40

50.0 0,47 0.90 1.11 1.59 1.80 2.16

25,0 0,42 0.80 0.98 1,472 1.60 1.9%2

FO.0 Q.36 0.70 0.86 1.24 1.40 1.68

40,0 0. 3% 0.61 0.76 1.09 1.2% 1.48
S0, O 0,25 0,52 0. bb 0.4 1.06 1.928
L0.0 0. 25 0. 44 0. 55 0.76 0. B 1.06
120.0 0. 20 0,31 0.38 0. 50 0.56 0. 65

180.0 0.18 0. 26 0.31 0. 40 0. 44 0.51

240, 0 0,17 0.2 0.728 0. 58 0.40 0. 46

00,0 0.1&6 0,22 0. 25 0, 32 0. 56 0. 41
Z60.0 O.16 0. 20 0,23 0,28 Q.52 0,35

ARG O O, 14 G 18 G 20 A O =

LDO. 0 0. 15 0.16 0.17 0. 0,27

. TR0 0 0.11 0,13 G015 0.18 0. 20 0, R0
1080.0 0,09 0.11 0.172 0,15 0. 164 0.18

1440, 0 0.07 0,08 0. 09 0.11 0,172 0.13

000217
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20— i orver Lirved 4o ssboear by eod o s ER

Bear Cresk Main Channel (60" CHME)

Bear Canveon Mine Site

BY

HORROCKS/7CARDOLLO ENGINEERS

ONE WEST MAIN

AMERTICAN FORE, UTAH 84003%

”

April 25, 1924

0000218




.IME—I

HOUR

10.74
11.71
12,69
13. 44
14.484

15.62

16.59
17.57
ig.54
12,52
20.50
21.47

22.45
- -
2Z.42

24.40
25.38
26,35
27.35%

 au SR S Sl L S B N I e

Lo —

BASIN
BASIN

EASIN
EASIN

LI
——

Py

[

U B T e B =)

AREA
CLRVE
24-HOUR PRECIPITATION
AVERAGE BOSIN SLOFE

e

HORROCES/CARMLLD ENGINEERS
AMERICAN FORE,
1934

April

Edrmict o st v b osd

M ID PSR P

IDENTIFICATION
DISCHARGES INTO

MUMBER

HYDRAULIC LENGTH
BAGIN LAG

LA (Bear Creoek
Bear Creelk

i

ou o

i

HYDROGRAFH RUNOFF VALUES

RUNOFF

C.F.b.

0.0
Q.5
19350 &
6£%. 1
7.3
28.1
24,1
18.2
17.4
17.2
1b.7
12.9

12.5

12.1

-

~

"

b o &
.
-
-

D .

-~

Tt

e’

F]
-

b
!

TIME
HOUR

10.98
11.96
12,93
1%, 91
14,8283
15,84
16. 84
17.81
18.79
19.76
2074
21.72
2269
2E.6T
24.64
25. 62
260460
2757

RUNDFF
C.F.5.

0.0
25.0
1TEZ.O
H7.9
2.6
27.9
2146
17.9
17.5
i7.1
15.2
12.7
12.4
11.9
2.1
?12
0.0
0.0

10 YEAR S5TORM FREGUENCY

TIME
HOUR

11.22
12.20
13,18
14.15
15,132
16.10
17.08
18.06
19.03
20.01
20.98
21.96
22.94
23,91
24,89
25.86
26H.84
27.82

Q5300
75,00

P -
Eas .1?‘\:}

19.0
11,000.0
CO.bl

RUNOFF
C.F.5.

0.0
84.8
105.1
49.5
29.9
27.6
19.7
17.7
17.4
17.0
14,0

12.6

12.3
2.5
1.2
G.1
.0
0.0

0000219

Sy
s vt

FRESFORT O

ACRES

INCHES
A

FEET
HOURS

TIME
HOLIR

11.47
12.44
13.42
14,40
15037
16.35
17352
18.320
19.:28
20,23
210323

22,20

22.18
24.16
25. 15
26411
27.08

28,06

UTAH

Yl = ]

Fallas area)

RUNCFE

CoF.G.



10,74
11.71
12.69
13,66
14. 64
15. 62
16,59
17.597
18. 54
i9.52
20,50
21. 47

23,45

y

931 a,
24,40

25.38

286,35

~ g
2T LED

FAGE
HORROCKES/CARDLLO ENGINEERS
AMERICAN FORE, UTAH
April 25, 1984
e I LS DT RIEFOORTYTY RO
o — O3 i e Lhrmiod 6 =4 e Boscd oy B s

= . w50 ™ IS = s

BASIN IDENTIFICATION L.C (right-hand tributary)
BASIN DISCHARGES INTO Bear Cresk

it

BASIN AREA 481.00 ACRES
BAGIN CURVE NUMBER = T35 00

24-HOUR PRECTFITATION = 2.25  INCHES
AVERAOAGE BASIN SLOPE = IZ.0 0 %
HYDRAUL.IC LENGTH = &H,600.0 FEET
BASIN LAG = 0.61  HIURS

HYDROGRAFH RUNDFF VALUES
10 YEAR STORM FREQUENCY

RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF
C.F.5. HOUR C.F.5. HOUR C.F.5. HOLIR C.F.S.

0.0 10.98 0.0 11.22 0.0 11.47 Q.0
0.3 11.96 11.6 12.20 42.8 12.44 TO.5
T7.5 12,93 bbb 12,18 59341 174,42 42,6
34.9 15,91 29,2 14.15 25.0 14.40 21.6
1.8 14.849 16.4 15.13 15.1 15,3 14.5
14.2 15.86 14.1 16.10 14.0 16.35 I.3
12.2 146.84 10,9 17.08 10,0 17.32 9.4
7.2 17.81 Z.0 18.086 18. 30 8.9

L3 269 &, 7 mR.04 2E.18 Ha. 0
5.9 2ELET 5e0 23.91 24,16 I
1.8 24,64 1.1 24, 89 0.6 FEO13 0.3
G2 25,62 0.1 20, 86 0.0 26,11 Q.0
Q.0 RhHa. 60 0.0 26 .84 0.0 27.08 0,0
0.0 27.57 0.0 27.82 0.0 28.06 0.0

9.0
8.8 18.79 B.7 19,03 8. b 19,28 8.5
8.4 19.76 8.7 20, 0 8.2 20. 25 .1
g.0 20.74 7.7  20.98 7.1 1,23 b7
6.5 21,72 & .94 L. 4 D2RL20 LB

bal

4.8

(000220




10.74
11.71
12.69
13,66
14,64
15.62
16.5%
17.57
18.54
19.92
20.50
21.47

!

« 42
24,40
25.38
26,7350
27.753

S IO S DO FREFORT

i —

el orv e

BASIN IDENMTIFIER

DISCHARGES

0,0

0.8

N 2ILLE
104.0
S6.1

y

36.2
27.3
2hH. 4
20.46
24.7
19.4
18.9
165.1
S.D
0.6
0.0
0.0

10,98
11.96
12.93
1%5.91
14.83
15.86

16.84

17.81
18.79
19.76
20.74
21.72
22,67
2A.67
24. 64

25,62

Jr A Y

26,60

27.57

INTO
0.0
34,4
198.7
B87.1
49.0
42.0

e
2.0

26.9
26,2
Mk
22.9
19.1
18.7
17.8
F.2
0.3
0.0
0.0

AT S I
Bear Creelk
11.22
12,20
13,18
14,15
15,13
16410
17.08
18. 04
192.03
20.01
20,98
21.94
22.94
2E.91
24.89
25,86
26.84
27.82

6000221

FAGE

HORROCKS/CARDLLO ENGINEERS
AMERTICAN FORK, UTAH

April 2%, 1984

=

Pl 4 s ene byvoeod oY ol -

(60" CHMF)

0.0 11.47 .0
127.7 - 12.44 21041
198. 2 3,42 126.9

74.5 14.40 &4 L5
45. 1 154357 3.2
41. 4 1655 27.8
29.7 17.32 2807
26,7 18.30 26.6
26.0 19.28 25.8

259. 4 20,259 25.0
21.1 21.23 20.0

19.0 22,20 18.%
18.5 2E.18 18,3
14.73 24,16 9.5
1.8 25413 1.0
0.1 24.11 0.1
0.0 27.08 0.0
Q.0 28.06 0.0




HORROCKS /CARDLLD ENGINEERS
AMERICAN FORK, UTAH
April 2%, 1984

Hi swseatbrea FHEIRFESLL. DT ey EBEoSisiz

Fowty WA e L T E SR T T Y { Trmaohhers M Hoeeae 2

STORM FREQUENDY (Yzars)
TIirE 2 5 10 25 50 100
(Min)
a3 0,84 1.56 1.92 2.76 COAL12 E. TR
Lo O Q.79 1.49 i.864 2a b 2.98 .05
7.0 0.74 1.42 1.76 2.50 2.84 L3
8.0 Q. &9 1.35 1.468 237 2,70 .21
F.0 0. &4 1.2 i.60 2.24 2.56 .04
10,0 0. 6O 1.20 1.50 2.10 2. 40 2.88
11.0 Q.58 1.14 1.4% 2.0% 2LAR 2.78
12.0 0,56 1.12 1.40 1.96 2,24 2.68
13,0 0. 54 1.08 1,25 1.8% Z2.16 2598
14,0 0,53 1.04 1.30 1.82 2.08 2.48
15,0 0. 52 1.00 1.24 1.76 2.00 2.40
20,0 0.47 0,90 1.11 1.59 1.80 2.16
2.0 0,42 Q.80 0.78 1.42 1.640 1.92
HO.0 0,38 Q.70 Q.86 1.24 1.40 1.68
40.0 0,52 0.61 0.76 1. 0% .t 1.48
S0.0 0. 28 0. 52 Q. bbb O, G4 1.086 1.558
60,0 Qu 23 0,44 0.55 Q.78 Q.88 1.06
120.0 0,20 (S A | 0,38 Q.50 0.55 0,65
1800 0.1 Q. 0.5 Q.40 G, 44 0.51
240, 0 Q.17 0. 24 Q, 2 19 AN 0, 40 046

FQ0.0 D.16 0.22 0.25 0.36 Q.41
HEH0 .0 0.16 0. 20 Q.25 A 0,35

AE, O Gl 0. 18 0, 20
HOD, O 0,13 O.16 0,17
TR0, O 0. 11 0,13 0.15

1080, 0 0, 0F 0. 11 0,17

1440, 0 0,07 0. 08 0. 09

LY (‘ "o 1
0.4 027
0. 20 0.22

0. 16 0.18
I 013

000222



A DL OO K O™l ST LD

CEE—

MA myer I3 sty B oesed

Disturbed Run—off Cellection

Eear Canyon Mine Site

BY

HORROCES /CAROLLO ENGINEERS

ONE WEST MAIN

AMERICAN FORE, UTAH 84003

fApril 25, 19g4

000223
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@

HOUR

10,00
10,40
10,80
11,20
11.60
12,00
12,40
12.80
13. 20
13. 60
14.00
14,40
14,80
15.20

e L i T AT

Oy -—0F

5w . £ w
BASTIN
EASIN

BASIN AREA

[ BT W

FAGE

HORROCKS/CARQLLO ENGINEERS
AMERICAN FORK, UTAH

April 20, 1984

FRES IR T F O

DA o estoay e i e S Y

H ' I3 S e

IDENTIFICATION
DISCHARGES INMTO

1
H

BASIN CURVE NUMBER =
24-HOUR PRECIPITATION =
AVERAGE BASIN SLOFE =
HYDRAULIC LENGTH =
BASIN LAG =
HYDROGRAFH RUNOFF VALUES
10 YEAR STORM FREGUENDY
RUNOFF TIME RUNOFF TIME
C.F.5. HOUR C.F.8. HOLIR
0.0 10.10 0.0 10,20
0.0 10.50 0.0 10,60
0.0 10,50 Q.0 11.00
0.0 11.30 0.0 11.40
0,1 11.70 0.1 11.80
0.9 12.10 1.2 12,20
0.7 12.50 0.5 12.60
0.3 12.90 0.3 13.00
Q.2 13,30 Q.2 15.40
0.1 13.70 0.1 .80
0.1 14,10 0.1 14,20
0.1 14,30 0.1 14.60
0.1 14.90 0.1 15.00
0.0 15.30 0.0 15. 40

Area B
D-6D & C-2D

1.79  ACRES
B2.00

2.25  INCHES
10.0 %
9E0.0  FEET
0.2%5%  HOURS

RUNOFF TIME RUNOFF
C.F.5. HOUR C.F.&.
0.0 10,30 a0
G.0 10.70 0
0.0 11.10 0,0
0.0 11.50 0.0
0,2 11.90 0.5
1.2 12,30 1.0
0.4 12.70 G.4
0,2 15,10 0.2
0.2 15,50 0.1
0.1 Z.90 0.1
0.1 14.30 0.1
0.1 14.70 0.1
0.1 15.10 0.0
0.0 15.50 0.0

¢00n22g




. 3 FAGE

HORRODES /CAROLLO ENGINEERS
AMERICAN FORE, UTAH
fApril 25, 1984

e R NS YD FREFORTT O

20— i e IDE ssdhear ineod o e

5. | IR, = . e 0 P O S e -

BEASIN IDENTIFICATION AD—1

BASIN DISCHARGBES INTO D-ZD % C-1D
EBASIN AREA = 2.24 ACRES
BASIN CURVE NUMEER = 82. 00
24-HOUR FRECIFPITATION = 2,25 INCHES
AVERAGE BASIN SLOFE = B6.0 A
HYDRALULIC LENGTH = 420.0  FEET
BASIN LAG = 0. 2% HOWRS

HYDROGRAFH RUNOFF VALUES
10 YEAR STORM FREQUENCY

.IME{. RUNOFF TIiME RUNOFF TIME RUNOFF TImME RUNOFF
HOUR C.F.8. - HOUR C.F.G. HOUR C.F.5. HOUR C.F.S.
10.00 0.0 10,10 0.0 10,20 a0 10,30 0.0
10.40 0.0 1050 0.0 10. 60 0.0 10,70 0.0
10.80 0.0 10,90 0.0 11.00 0.0 11,10 0.0
11.20 0.0 11,30 3.0 11,40 0.0 11.50 0.0
11.40 0.1 11.70 0,2 11.80 0.3 11.90 0.6
12,00 1.1 12.10 * 1.5 12.20 1.5 12,350 .2
12.40 0.9 12.50 0.7 . 12.60 Q.6 12.70 0.5
12.80 0.4 12,70 .35 135.00 SIS 17,10 0.3
12,20 0.2 15,30 0,2 1%, 40 0.2 15,80 Q.2
1Z.60 0.2 1E5.70 0,2 1E,.80 0.2 13,70 0.1
14,00 0.1 14.10 0.1 . 14,20 0.1 14,30 0.1
14.40 0.1 14,50 0.1 14. 60 0.1 14,70 0.1
14.80 0.1 14,90 0.1 15,00 0.l 15,10 .0
15,20 Q.0 15,30 0.0 15. 40 Q.0 15.50 0.0

000225

e et e ey T




=
HOLIR

i0.00
10,40
10.80
11,20
11.60
12,00
12,40
12.80
13,20

13.60.

14.00
14,40
14,80

15.20

April 25, 1984
A IR eSO o = T {0
o3 -—— 0 i e 04 st oy yacod Sy s G,
= | M- = FA™ IS S e
EASIN IDENTIFICATION AD-15% {(subhsta. area)
BASIN DISCHARBES . INTOD D—-1D
EASRIN AREA = 1.25 ACRES
BRASIN CURVE NUMBER = g2, 00
24-HOWR FRECIFITATION = 2.78 INCHES
AVERAGE RASIN SLOFE = Zo.0 %L
HYDRAULIC LENGTH = 2500 FEET
BASIN LAG = O.25  HOURS
HYDRDGRAFH RUNDOFF VALLES
10 YEAR STORM FREGDUENCY
RUNOFF TIME RUNOFF TIME RUNOFF TIME
C.F.5%. HOUR C.F.5. HOLIR C.F.5. HOLR
0.0 10.10 0.0 10.20 0.0 10,30
0.0 160G, 50 0.0 10,60 0.0 10,70
Q.0 i0.90 O.0 11.00 0.0 11.10
0.0 11.350 Q.0 11.40 0.0 11.50
0.0 11.70 0.3 11.80 Q.2 11.90
Q. 12.10 * Q.8 12.20 Q.8 12,30
0.5 12,50 .4 12.60 0. = 12,70
0,2 12,90 .2 . 00 0.2 13,10
0.1 135030 0.l 135040 a.1 15,50
G.d 13.7&_ . 1Z.80 0.1 12,90
0.1 14,10 0.1 14,520 0.1 14,30
0.1 14.50 0.1 14.60 0.1 14.70
0.1 14.90 0.1 15,00 .l 15,10
0,0 15,20 0.0 15,40 0.0 15.50

0000226

FAGE

HORROCKS /CARDLLO ENGINEERS

AMERICAN FORK,

SR NATE

RUNOFF
C.F.8.

G.0
0.0
0.0
0.0
Q0.3
0.7
0.3
LR
0.1
G.1
0.1
.1
0.0
.0




‘.' : FAGE
: HORROCKS/CAROLLO ENGINEERS
' AMERICAN FORE, UTA
fApril 25, 1984
H DRSS T REFDORT FOR
w30 MEimese Distuarbhacd Srers
S. 2. S. HYDEROGROQPFEH

BAGIN IDENMTIFICATION AD-~1

BASIN DISCHARGES INTO D-4D % C-2D also D-5D
BASIN AREA =t 2.24 ACRES

BASIN CURVE NUMBER = 82.00

24-HOUR FRECIFITATION = 2,85 INCHES
AVERAGE BASIN SLOFPE = 6.0 %

HYDRAUL.IC LENGTH = 420.0 FEET

BASIN L.AG = 0.25 HDURE

HYDROGRAFH RUNDFF VALUES
10 YEAR STORM FREGUENCY

TIME RUNOFF TIME RUNDFF TIME RUMOFF TIME RUNOFF

I0LIR CoF.85. HOUR C.F.5. HOUR C.F.G5. HOLIR C.F.93.
10,00 0.0 10,10 0.0 10020 0,0 10. %0 0.0
10,40 0.0 10,50 0,0 10.60 0.0 10,70 0.0
10.80 0.0 10,90 0.0 11.00 o.0 11.1C 0.0
11.20 0.0 11.30 0.0 11,40 0.0 11.50 0.0
i1.40 0.1 i1.70 0.2 ii.80 0.5 11.90 0. b
12,00 i.1 1210 1.5 12,20 1.5 12,30 1.2
12.40 0.9 250 0.7 12,60 .4 12,70 0.5
12.80 0.4 12.90 0.3 12,00 0.3 3010 0.7%
13,20 0.2 .30 0.2 13%,.40 0.2 12,50 0.2
13,60 0.2 Z.TO 0.2 13.80 0.2 E.90 0.1
14.00 0.1 14,10 0.1 14,20 0.1 14,30 0.1
14,40 0.1 14,50 0.1 14,60 O.1 14.70 0.1
14,80 0.1 14,90 0.1 15. 00 O.1 15.10 0.0
15.20 0.0 S B0 0.0 15. 40 0.0 15.50 0.0

(00022'¢



. : FAGE

HORROCKES/CAROLLO ENGINFERS
AMERICAM FORE, UTAH
April 2%, 1984

A DM IS O REPFORTYT FOR

ol i e DA smtvar-bryeect e e oan

2. | N 5 ow i RS ey

EASIN IDENTIFICATION AD-2 (upper road)
BASIN DISCHARGES INTO D-ZD

BASIN AREA

BEASIN CURVE NUMBER
ZA~HOUR FRECIFITATION
AVERAGE BASIN SLOPE
HYDRAULIC LENGTH
BASIN LAG

1.50 ACRES
82.00

2.25 INCHES
i4.0 %
H00. 0 FEET
O.25 HOURS

[N S

|

HYDROGRAFH RUNOFF VALUES
10 YEAR STORM FREGUENCY

ITME RUNOFF TIME RUNOFF TIME RUNDFF TIME RUNGFF
HOUR C.F.5. HOUR C.F.8. HOUR C.F.3. HOUR C.F.S.
10,00 0.0 10,10 0.0 10,20 Q.0 10030 0.0
10,40 0.0 10,850 Q.0 10.60 0.0 10Q.70 Q.0
10.80 Q.0 10,90 0.0 11.00 0,0 11.10 0.0
11,20 0,0 11,30 0.0 11.40 0.0 11.50 0.0
11.&60 0.1 11.70 (S | 11.80 0.2 11.%0 O.4
12.00 0.7 12.10 wol.0 2.20 1.0 12,30 0.8
12.40 Q.6 12.50 0.5 12.60 0.4 12.70Q Q.3
12.80 .3 12.90 0.2 13,00 0.2 13,10 Q.2
13,20 o2 13,30 G.1 1%.40 0.1 13,80 .1
13.60 0o.1 270 0.1 2.80 0.1 13.90 0.1
14,00 0.1 14.10 0.1 14.20 0.1 14,30 0.1
14, 40 0.1 14,50 0.1 14. 60 0.1. 14.70 .1
14.80 0.1 14,90 0.1 15.00 0.l 15.10 Q0,0
15. 20 0.0 15,50 0.0 15.40 0.0 15.50 0.0

¢C0002<S



FABE

. ' HORROCKS /CARDLLO ENGINEERS
AMERICAN FORK, UTAH

April 25, 1984

A 0DIROLDGE XIS REFORT SO

o303 4 me DG sstear-byesed 3 e o
= . i . S ow " TR P ey g
BASIN IDENTIFICATION AD--2
BASIN DISCHARGES INTOD D-4D % C-2D alse D-3D

BASIN AREA

BASIN CURVE NUMBER
24-HOUR PRECIPITATION
AVERAGE BASIN SLOPE
HYDRAUL.IC LENGTH
BASIN LLAG

4.94  ACRES
82.00

2.25%  INCHES
14.0 %
960,00  FEET
0.25% HOURS

[ S O (A O

HYDROGRAFH RUNOFF VALUES
10 YEAR STORM FREBUENCY

CTIME RUNOFF TIME RUMOFF TIME  RUNOFF TIME RUNOFF
.-IDLJF-: C.F. 8. HOUR  C.F.S. HOUR  C.F.S. HOUR  C.F.8.
10,00 Q.0 10,10 0.0 10.20 0.0 10,30 0.0
10, 40 0.0 10.50 0.0 10.60 0.0 10,70 0.0
10,80 0.0 10,90 0.0 11.00 0.0 11.10 0.0
11.20 0.1 11,320 (S ] 11.40 0.l 11.50 0.1
11.60 0.2 11.70 0.3 11.80 0.7 11.%0 1.3
12.00 2.4 12,10 *® F.3 12,20 3.3 12.30 2.7
12.40 1.9 12,50 1.5 12,60 1.2 12.70 1.0
12.80 0.8 12.90 0.7 17%. 00 0.6 1%.10 0.6
135,320 0.4 15,30 0.5 13%.40 0.4 135.50 0.4
13, 60 0.4 13,70 0.4 1%.BO O.% 13.90 0.3
14,00 0.3 14.10 0.3 14.20 0.3 14,50 0.3
14.40 a.2 14.50 0.2 14.60 0,2 14.70 0.2
14.80 0,2 14,90 0.2 15. 00 G2 15, 10 0.
15.20 G, 0 15,30 0.0 15.40 0.0 15.50 0.0
15. 60 0.0 15,70 0.0 15.80 0.0 15. 90 0.0

100029



. : FAGE

. ' HORROCKS /CAROLLD ENGINEERS
AMERICAN FORE, UTAH
April 25, 1984

HY RS TS FREFORT FooE
{203—03FF MA e I3 sstoear eed oy el o -}

BASIN IDENTIFIER AD—-1 + AD-2
DISCHARGES INTO D-4D & 2D

10.00 0.0 10,10 0.0 10.20
10.40 0.0 10.50 0.0 10. &0 QO
10,80 Q.0 10.90 3.0 11.00 11.10 0
11.20 0.1 11.750 0,1 11.40 11.50 G
1
1
O

]

o
*
faEe]

10.30 0,0
10.70

[
2

]
3

-

13
-
'

-
-
R a
N et
e’

11.60 0.2 11.70 0.5 11.80 11.90
12,00 2.5 12,10 * 4.8 12,20 4.8 |2 B0
12.40 2.8 2,90 2.2 12,60 1.8 12,70
12.80 . 12.90 1.0 1Z.00 0.9 15,10
13,20 Q.8 13.30 0.7 15,40 Q.h 15,50 0.6
3. 60 0,6 Z.70 0.5 2.80 0.5 13,90 0.5
14.00 0.5 14,10 0.4 14.20 0.4 14,30 0.4
14.40 0.3 14,50 0.3 14.60 0.3 14.70 0,3
14,80 O.E 14,90 0,3 15,00 0.3 15,10 Q.1
B 20 0.0 15,350 0.0 15. 40 0.0 15.50 0.0
‘. 60 0.0 185.70 Q.0 15.80 G.0 15.90 0.0

G000250



. - FAGE

HORROCKS /CAROLLE ENBINEERS
AMERICAN FORE, UTAH
April 25, 1984
W IDFERCIL CMS T RERPDRT  F O
O —0E M e i stor-beo O e s

5o | N = . Y IDROGR &

BASIN IDENTIFICATION AD-—-3X

BASIN DISCHARGES INTO D-5D

BASIN AREA = 3.891 ACRES
RASIN CURVE NUMBER = 82.00

24-HOUR PRECIFITATION = 2,25  INCHES
AVERAGE BASIN BLOPE = 11.0 %
HYDRAULIC LLENGTH = H40.0  FEET
BASIN LAG = 0.25 HOURS

HYDROGRAFH RUNOFF VALUES
10 YEAR BTORM FREGUENCY

q I RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNGFF
‘ OUR C.F.5. HOUR C.F.5. HOUR C.F.%. HOUIR C.F.G.
10,00 0.0 10.10 0.0 10,20 0.0 10.30 0.0
10.40 0,0 10,50 0.0 10,60 0.0 10,70 0.0
10,80 0.0 10.90 0.0 11.00 0.0 11.10 Q.0
11,320 0.0 11,30 .l 11.40 0.1 11,50 0.1
11.60 0.1 11,70 0.2 11.80 0.5 i1.90 0.9
12.00 1.7 12.10 * 2.4 12,20 2.4 12,350 1.9
12,40 1.4 12,580 1.1 12.60 Q.9 12,70 0.7
12.80 CGo b 12,90 0.5 15,00 0.4 1%.10 Q.4
15,20 0.4 15050 0.3 13,40 0.3 3,00 0.3
13,60 0.3 13,70 0,5 15,80 : 0.2 135,90 Q.2
14.00 0.2 14.10 0.2 14.20 0.2 14,30 0.2
14,40 Q.2 14,50 0.2 14,60 0.2 14.70 0.2
14.80 0.3 14,90 0.7 15,00 0.2 15,10 0.1
15.20 Q.0 15.30 0.0 15.40 0.0 15.50 0.0
15. 60 0.0 15.70 0.0 1%, 80 0.0 15.90 0.0

C00022



10. 00
10,40
10,80
11.20
11.60
12.00
12,40
12.80
12,20
13, 460
14,00
14,40
14,80

‘lr.zo
Via GO

ot D"l CH S O D S ]

oy 3

il ST e W

FLiz PO

BASIN IDENTIFIER

DISCHARGES INTO

0.0
0,0
0,0
0.1
3.4
.2
4.2
1.6
1.2
0.8
0.7
0.5
Q.
0,0
0.0

10,10
10,50
10.90
11.30
11.70
12,10
12.50
12.90
135,70
12,70
14,10
14.50
14,90
15,20
15.70

0.0
0.0
0.0
0.2
oL/
7.2

PAGE

HORROCHES /CAROLLO

AMERTCAN FORE,

April

E O

AD-1 + AD-2 + aD-3

D--BED
10,20
10,60
11.00
11.40
11.80
12.20
12.60

.00
12,40
13.80
14,20
14.60
15.00
15.40
15,80

[} L] *

el all i A Rl e e v
PN ERENRBER OO

C0O00

MR
ﬁw\'i

-

5, 1984

I s=t sy e od [ R a3

10,370
10.70
11.10
11.50
11,90
REANCAS ]
12.70
Z.10
15,50
13.90
14,30
14,70
15,10
15.50

15.90

<

ENGINEERS
UTAH



HORROCKS/CARDLLDO ENGINEERS
AMERICAN FORE, UTAH
April 25, 1784

Hi avweatha FRASTIRRMFSIL. D&Y BaDiE

Py T @l . ETRTERES LY f Pryemhbveps Ao 3

STORM FREMIENCY (Years)
TIME e o 10 25 S50 100
(Min)
5.0 0.84 1.56 1.92 2.76 A.12 R.TE
b.0 Q.79 1.49 1.84 2. b 2.98 .85
7.0 0.74 1.42 1.76 e 2.84 .38
8.0 0. 69 1,35 1.68 2,57 2.70 x. 21
.0 0. 64 _ 1.28 1. 60 224 T S.04
10,0 0. 60 1.20 1.50 2.10 2. 40 - 2.88
11.0 0,58 i.16 1.45 2.03% 2,32 2.78
12.0 (T 1.12 1.40 1.96 2,24 2.68
15,0 .54 1.08 1.235 1.89 P 2,598
14,0 Q.53 1.04 1350 1.82 2,08 2. 48
15,0 0. 52 .00 1.24 1.76 2,00 2.40
20,0 0,47 .90 1.11 1.5% i.g0 2.164
25.0 Q.42 . B0 0.98 1.42 1.60 - 1.92
0.0 0.3 0.70 0. 84 .24 1.40 "1.48
40,0 Q.22 D.61 0.76 1.09 W23 1.48
50,0 0.2 0.52 0. bb& 0.94 1.06 1.28
50. 0 0. 2% .44 . 55 G.78 0. 85 1.06
120.0 L 20 Q. =1 0. 38 .56 0,65
1800 0,18 0,26 .31 O, 44 0.51

240,0 0.17 O.24 0,78 Q.40 Q.46

ZQO.O 016 .22 0.25 .56 0. 41
F60.0 0.1& 0,720 0,723 0.
4EG0 .0 AT 0. 18 0. 20 [EIRRS
GO0, O Q.12 0.14 .17 O.27
TEO.Q 0.1l 0. 13 0.15 .18 0,22

1080, 0 .09 0.11 0.12 0.15 .14 0.18
1440,.0 0,07 O, 08 0. 09 Q.11 0.12 0,13

000233



HYyDROLOGICAL., STuDY FOR

CO—0FF Mime Distuaurbhbed Qe ea:

Reconstructed Sediment Pond "A"

Bear Canyon Mine Site

BY
HORROCKS % CAROLLO ENGINEERS
ONE WEST MAIN

AMERICAN FORK, UTAH 84003

February 28, 1984

000234




PAGE

HORROCKS ENGINEERS
AMERICAN FORK, UTAH
February 27, 1984

EROAaD CRESTED WEIR

WIDTH = 10.00 FEET
ELEV. (FT.) FLOW (CFS)
Q4,20 0.00
94,30 1.20
94,40 3. 40
94,50 b6.24
94,60 ?.61
94,70 13.44
94.80 17.66
Q4,90 22.26
95. 00 27.19
25.10 32.44
25.20 Z8.00
P 3&9

-FORMULA USED: @ = C * L ¥ H"1.5

C000235




FAGE

HORROCES
AMERICAN
February

HYDROL OG IO REFORT FOR

% CAROLLO ENGINEERS
FORK, UTAH
28, 1984

CO—0O0OF Mime Distuar-bedd Ares

STAGE .,

POND IDENTIFIER Reconstructed Sed. Pond

STORAGE

ELEWY STORAGE DUTFLOW 25/T+0
(CU.FT.) (CFS) (CFS)
87.0 0.0 0.0 0.0
88.0 9284.0 0.0 41.3
82.0 19368.0 0.0 86.1
0.0 30284.0 0.0 134.6
71.0 420564.90 0.0 187.0
2.0 94740.0 2.0 2843.3
3.0 68344.0 0.0 303.8
4.0 82908.0 0.0 368.5
?4.2 BS938.6 0.0 i81.9
4.7 I671.6 13.4 429.8
3.2 101698. 1 38.0 490.0

C000236
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FAGE

HORROCKS & CAROLLO ENGINEERS
AMERICAN FORK, UTAH
February 28, 1984
HYD~ROL OGIC REFORT FOR

CO—0OF Mimese Disturbed Aarea:A

FPOND DEFTH VS STORAGE FROVIDED

POND IDENTIFIER Reconstructed Sed. Pond "A" - Emply =
ELEV DEPTH AREA VOLUME SuM voL OUTFLOW
feet feet sq.ft. cu.ft. cu.ft. c.f.s.
87.0 8892.0 0.0 0.0
1.0 9284.0
88.0 9676.0 ' ?284.,0 0.0
' 1.0 10084.0
89.0 10492.0 193468.0 0.0
1.0 109146.0
0.0 11340.0 30284.0 0.0
_ 1.0 11780.0
91.0 12220.0 42064.0 0.0
1.0 12676.0
?2.0 13132.0 $4740.0 0.0
1.0 13604.0
93.0 140746.0 68344.0 0.0
1.0 14564.0
?4.0 15052.0 82908.0 0.0
0.2 3030.6
94.2 15254.0 85938. 6 0.0
0.5 7753.0
Q4.7 15758.0 ?3691.6 13.4
0.9 80046.5 .
95.2 1014698.1 38.0

16268.0

000023



PAGE

HORROCKS ENGINEERS

AMERICAN FORK, UTAH
- February 27, 1984

HYyDRROLOGIC REFORT FOR
CO—O0OF Mine Disturbed Area
FOND DEFTH VS STORAGE FPROVIDED ¢

POND IDENTIFIER Reconst. Sed. Pond "A" = 3 yuas accvw AeDE

VOLUME

ELEV DEPTH AREA SuM voL OUTFLOW

faat feet sq.ft. cu.ft. cu.ft. c.f.s.

90.9 12176.0 0.0 0.00
1.1 13286.7

2.0 13132.0 13286.7 0.00
1.0 13604,.0

3.0 140746.0 26890.7 0.00
1.0 14564.0

34.0 15052.0 414354.7 0.00
0.2 3030.6

94.2 15254.0 44485.3 0.00
0.5 7753.0 ,

4.7 15758.0 92238.3 13.44
0.5 8006.5

95.2 16268.0 60244.8 335.19

1000238
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HORROCKS ENGINEERS
AMERICAN FORK, UTAH
February 27, 1984

HYDROL. OGIC REFORT FOR

CO—0F Minmne Disturbedcd Or o

STAGE , STORAGE 2 DISCHAaARGE
v

'POND IDENTIFIER Reconst. Sed. Pond "A" -~ s actumplFid el ~

ELEV STORAGE OUTFLOW 25/T+0
(CU.FT.) (CFS) (CFS)
0.9 0.0 ¢.0 0.0
?2.0 13286.7 0.0 73.8
23.0 26890.7 0.0 149.4
4.0 41454.7 0.0 230.3
94.2 44485.3 0.0 247.1
94.7 52238.3 13.4 303.7
93.2 60244.8 35.2 369.9

000022




HORROCKS % CAROLLO ENGINEERS

AMERICAN FORK, UTAH
February 28, 1984

Hiawatha RAINFALL. DATHA EASE

RaIlInnFFall .

INTENSITY

CTImches/ Howr )

STORM FREQUENLCY (Years)
TIME 2 5 10 25 : 50 100
(Min)
5.0 0.84 1.56 1.92 2.76 3.12 3.72
6.0 0.79 1.49 1.84 2.63 2.98 3.55
7.0 0.74 1.42 - 1.76 2.50 2.84 3.38
8.0 0.469 1.35 1.68 2.37 2.70 3.21
9.0 0. 64 1.28 1.60 2.24 2.56 3.04
10.0 0. 60 1.20 1.50 2.10 2.40 2.88
11.0 0.58 1.16 1.45 2.03 2.32° 2.78
12.0 0.56 1.12 1.40 1.96 2.24 2.468
13.0 0.54 1.08 1.35 1.89 2.16 2.58
14.0 0.53 1.04 1.30 1.82 2.08 2.48
15.0 0.52 1.00 1.24 1.76 2.00 2.40
20.0 0.47 0.90 1.11 1.59 1.80 2.16
25.0 0.42 0.80 0.98 1.42 1.40 1.92
30.0 0.346 0.70 0.86 1.24 1.40 ' 1.68
40.0 0.32 0.61 0.76 1.09 1.23 1.48
50.0 0.28 0.52 0. 46 0.94 1.06 1.28
60,0 0.23 0.44 0.55 0.78 0.88 - 1.06
120.0 0.20 0.31 0.38 0.50 0.56 0.45
180.0 0.18 0.26 0.31 0. 40 0.44 0.51
240.0 0.17 0.24 0.28 0.36 0.40 - 0.464
200.0 0.16 0.22 0.25 0.32 0.36 0.41
3560.0 0.14 0.20 0.23 0.28 0.32 . 0.35
480.0 0.14 0.18 0.20 0.25 0.28 0.31
600.0 0.12 0.16 Q.17 0.22 0.24 0.27
720.0 0.11 0.13 0.15 0.18 0.20 0.22
1080.0 0.09 0.11 0.12 0.15 0.16 0.18
1440.0 0.07 0.09

Q.08

0.11 0.12 0.13

0000240




: PAGE
HORROCKS ENGINEERS
AMERICAN FORK, UTAH
February 27, 1984
HYDROLOGIC REFORT FOR

CO—0OF Minmne Distur-tdbecd Srea

5. C . S . HY DROGRAOFH

640.0 FEET
0.25 HOURS

HYDRAULIC LENGTH
- BASIN LAG

BASIN IDENTIFICATION Sediment Pond "A"
BASIN DISCHARGES INTO Spillway

BASIN AREA = 14.35 ACRES
BASIN CURVE NUMBER = 82.00

24-HOUR PRECIPITATION = 2.60 INCHES
AVERAGE BASIN SLOFPE = 14.0 %

HYDROGRAPH RUNOFF VALUES
25 YEAR STORM FREQUENCY

I TIME RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNOFF

HOUR C.F.5. HOUR C.F.S5. HOUR C.F.S. HOUR C.F.8.

o 20 0.0 9.30 0.0 ?.40 0.0 ?.50 0.0
Q.60 0.0 Q?.70 0.0 ?.80 .0 ?.20 0.0
10.00 0.0 10.10 0.0 10.20 0.0 10,30 0.0
10.40 0.1 10.50 0.1 10.60 0.1 10.70 0.1
10.80 0.2 10.90 0.2 11.00 0.2 11.10 0.3
11.20 0.3 11.30 0.4 11.40 0.5 11.50 0.6
11.60 0.8 11.70 1.6 11.80 2.9 11.90 .9
12.00 ?.6 12,10 13.0 12.20 12.8 12.30 10.1
12.40 7.3 12.50 5.7 12.60 4.6 12.70 3.8
12.80 3.1 12.90 2.4 13.00 2.3 13.10 2.2
135,20 2.0 13.30 1.7 15.40 1.9 13.50 1.3
13.60 1.4 13.70 1.3 13.840 1.2 .90 1.2
14,00 1.1 14,10 1.1 14.20 1.0 14.30 0.9
14.40 0.9 14.50 0.8 14,60 0.8 14.70 c.8
14,80 0.8 14.90 c.8 15.00 0.8 15.10 0.8
15.20 0.7 15.30 0.6 15.40 0.5 15.50 0.4
15.60 0.3 15.70 0.2 15.80 0.1 15.90 0.0
16.00 0.0 14.10 0.0 16.20 0.0 16.30 0.0

0000241



FAGE

HORROCKS ENGINEERS
AMERICAN FORK, UTAH
February 27, 17984

HYyDROL.OGIC REFOCORT FOR

CO—0F Minmne Distuar-bead Area

HYyDROGFRAFH RESERVOIR ROUT ING
BASIN IDENTIFIER Sediment FPond "A"

‘POND IDENTIFIER Reconst. Sed. Pond "A"
25 YEAR STORM FREQUENCY

T Ii 2S1/T o1 282/7 oz 282/7 -
+02

11.40 0.0 0.5 0.0 0.0 0.9 0.0 0.5
11.50 0.5 0.6 0.5 0.0 1.6 0.0 1.6
11.60 0.6 0.8 1.6 0.0 3.0 0.0 3.0
1.70 0.8 1.6 3.0 0.0 5.4 0.0 5.4
1.80 1.6 2.9 5.4 0.0 Q.9 0.0 9.9
11.90 2.9 5.5 9.9 0.0 18.4 0.0 18.4
12.00 5.5 2.4 18.4 0.0 23.6 0.0 33.56
12.10 9.6 13.0 336 0.0 S6.1 0.0 S56.1
12.20 13.0 12.8 56.1 0.0 81.8 0.0 81.8
12.30 12.8 10.1 81.8 0.0 104.7 0.0 104.7
12.40 10.1 7.3 104.7 0.0 122.2 0.0 122.2
12.50 7.3 5.7 122.2 0.0 135.2 0.0 135.2
12. 60 5.7 4.6 135.2 0.0 145.5 0.0 145.5
12.70 4.6 3.8 145.5 0.0 153.9 0.0 153.9
12.80 3.8 3.1 153.9 0.0 160.8 0.0 160.8
12.90 3.1 2.6 160.8 0.0 166.4 0.0 166.4
13.00 2.6 2.3 1646.4 0.0 171.3 0.0 171.3
13,10 2.3 2.2 171.3 0.0 175.8 0.0 175.8
13.20 2.2 2.0 175.8 0.0 180.0 0.0 180.0
13.30 2.0 1.7 180.0 0.0 183.7 0.0 183.7
13,40 1.7 1.5 183.7 0.0 186.9 0.0 186.9
12.50 1.5 1.5 186.9 0.0 189.9 0.0 189.9
13.60 1.5 1.4 189.9 0.0 192.8 0.0" 192.8
13.70 1.4 1.3 192.8 0.0 195.6 0.0 195.6
13.80 1.3 1.2 195. 6 0.0 198.1 0.0 198.1
13.90 1.2 1.2 198.1 0.0 200.6 0.0 200.6
14.00 1.2 1.1 200.6 0.9 202.9 0.0 202.9
14010 1.1 1.1 202.9 0.0 205.1 0.0 205.1
.20 1.1 1.0 205.1 0.0 207.2 0.0 207.2
w:. 30 1.0 0.9 207.2 0.0 209.2 0.0 209.2
14. 40 0.9 0.9 209.2 0.0 211.0 0.0 211.0
14.50 0.9 0.8 211.0 0.0 212.7 0.0 212.7
14.60 0.8 0.8 212.7 0.0 214.4 0.0 214.4
14.70 . 0.8 0.8 214.4 0.0 216.0 0.0 216.0
' 14,80 0.8 0.8 216.0 0.0 217.6 0.0 217.6

=
-
Q
-
N
&
N




TIiME
HOUR

8.80

?.20

9.60
10.00
10.40
10.80
11.20
11.60
12.00
12.40
12.80

3.20
13,60
14,00
14,40
14.80
15.20
15,60
16.00
16.40

FAGE

HORROCKS ENGINEERS
AMERICAN FORK, UTAH
February 27, 1984

HYDROL.OSIC REFFORT FOR

Co—oOF

= .

S =

BASIN IDENTIFICATION
BASIN DISCHARGES INTO

BASIN AREA

BASIN CURVE NUMBER
24-HOUR FRECIFITATION
AVERAGE BASIN SLOPE

HYDRAULIC LENGTH

BASIN LAG

HYDROGRAFH RUNOFF VALUES
S50 YEAR STORM FREQUENCY

RUNOFF TIME
C.F.S. HOUR

[
COO00O I, RNHUOCN»OCOOO oD

= 8 8 3 8 ¥ = 3 2 3 ¥ B 8 % 5B *n = 8 @
COPRAITHUHNBENTORNUWEN= OO

8.90

?.30

.70
10.10
10.50
10.920
11.30
11.70
12.10
12.50
12.90
13,30
15.70
14.10
14,50
14,90
15.32
15.70
16.10
16.30

HYDROGRSFH
Sediment Pond "A"
Spillway
= 14.35 ACRES
= 82.00
= 2.90 INCHES
= i4.0 %
== 640.0 FEET
= 0.25 HOURS
RUNQFF TIME RUNQOFF TIME RUNOFF
C.F.S. HOUR C.F.S8. HOUR C.F.S.
0.0 ?.00 0.0 ?.10 0.0
0.0 ?.40 0.0 7.50 0.0
0.0 ?.80 .0 ?.90 O.1
0.1 10,20 0.1 10.30 0.1
0.2 10,460 0.2 10.70 0.2
0.3 11.00 0.4 11.10 0.4
0.4 11.40 0.7 11.50 .8
2.1 11.80 3.9 11.90 7.1
15.9 12.20 15.6 12.30 12.3-
6.8 12.60 5.6 12,70 4.5
3.1 13.00 2.8 1Z.10 2.6
2.0 13.40 1.8 13.50 1.7
1.6 13.80 1.5 13.920 1.4
1.3 14.20 1.2 14,30 1.1
1.0 14.60 1.0 14,70 0.9
0.9 15,00 0.9 15.10 0.9
0.7 15.40 Q.6 15.50 0.9
0.3 15.80 0.2 15.90 0.1
0.0 16.20 0.0 16.30 0.0
0.0 16.60 0.0 16.70 0.0

0000243

Mime Distur-bed areasa




i4.90
19.00
15.10
15.20
15.30

PAGE

HORROCKS
AMERTICAN
. February

HYDROLOGIC REFORT FOFR

ENGINEERS
FORK,

CO—OF Minmne Distuwur bed (AN el — ¥ %

BASIN IDENTIFIER
FOND IDENTIFIER

Sediment FPond "A"

Reconst. Sed. Pond

25 YEAR STORM FREQUENCY (CONT " D)

0.8 0.8 217.
0.8 0.8 219.
0.3 0.8 220.
0.8 0.7 222,
0.7 0.6 227,

MAXIMUM OUTFLOW
MAXIMUM STORAGE
MAXIMUM ELEVATION

i

& 0.0 219.1

1 0.0 2207

7 0.0 2223
= 0.0 22=.

Q.0 2251

0.0 C.F.S.

44,485,353 CU FT.
= 94.2 FEET

0000244

0.0
Q.0
0.0
0.0
0.0

UTAH
1984

219.1
220.7
e e B
Pyt
223,
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FAGE _

HORROCKS: ENGINEERS
AMERICAN FORK, UTAH :
February 27, 1984

HYDROL.OGITC REFORT FOR

CO—0OF Minmne Distwurbecdd Arres

HY DROGRAFH RESERWVOIR ROUTING
BASIN IDENTIFIER Sediment Fond "A"

FPOND IDENTIFIER Reconst. Sed. Pond "AY
90 YEAR STORM FREGUENCY

T 11 12 251/7 o1 252/7 02 252/7
+02
11.20 0.0 0.5 0.0 0.0 0.5 0.0 0.5
11,30 0.5 0.6 0.5 0.0 1.7 0.0 1.7
11.40 0.6 0.7 1.7 0.0 3.1 0.0 z.1
1.50 0.7 0.8 3.1 0.0 4.4 0.0 4.6
q.éo 0.8 1.2 4.6 0.0 6.7 0.0 6.7
11.70 1.2 2.1 6.7 0.0 9.9 0.0 9.9
11.80 2.1 3.9 2.9 0.0 15.9 0.0 15.9
11.90 3.9 7.1 15.9 0.0 26.8 0.0 26.8
12.00 7.1 12.0 26.8 0.0 45,9 0.0 45.9
12.10 12.0 15.9 45.9 0.0 73.7 0.0 .7
12.20 15.9 15.6 73.7 0.0 105.2 0.0 105.2
12.30 15.6 12.3 105.2 0.0 133.1 0.0 137,
12,40 12,3 8.8 133.1 0.0 154.2 0.0 154.2
12.50 8.8 6.8 154.2 0.0 169.9 0.0 169.9
12. 60 6.8 5.6 169.9 0.0 182.3 0.0 182.3
12,70 5.6 4.5 182.3 0.0 192. 4 0.0 192. 4
12.80 4.5 3.7 192.4 0.0 200.6 0.0 200.6
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13.40 2.0 1.8 227.8 0.0 231.6 0.0 231.6
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.10 1.3 1.3 249.4 0.7 251.3 1.0 250, 3
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T T ME
HIHIR

g.00
g.40
82.80
G HG
. &0
10,00
10040
10,80
11,320
11.60
12,00
12.40
12,80
135,20
135,60
14,00
14,40
14.80
15,20

LR

16,40

ey Bl D S B TG WY I I

I R ) St

T ow

BAZIN

ﬂ_“_.'
— ]

P

Pl L

FRGE

HORROCES /CARDLLO ENGINEERS
AMERICAM FORE, UTaH

April 285, 1944

o LT PO

R oryer A smomoear Broeadd fRoe s

B3 B P DS e

IDENTIFICATION

Sedimant Fond "B

BASIN DISCHARGES TNTD Spillway

BEASTH AREA

BASTN CURVE NMUMBER
24-HOUR PRECIFITATION = .18 INMOCHES

AVERAGE

BOSIHM

HYDRAULIC LENGTH
BASTMN LAG

SLOFE

= 1.82 ACRES

= L£.5 %
= &OD.O  FEET
= 0,25 HOURS

HYDROGRAFH RUMOFF VALUES

RUNOFF
C.F. 6.

3,0
0,0
0.0
0.0
0.0
.0
0,0
G.l
(SN |
0.2
1.8
1.3
0.5
0.3
0.2
0.2
Q.1
0.1
Q.0
O, 0

TIME
HOUR

8,10
.50
.90
7.750
F.70
10,10
10,50
10.90
11,350
11.70
12,10
2.00
12,590
1530
15,
14,10
14,50

15,70

FUND
C.F.

=

01 H

0.0
0,0
O, 0
O, 0
0.0
0.0
Ga.0
.1
(G700 §

100 YEAR STORM FREGUENCY

TIME RUMOFF TIME RUMDFE
HOUR C.F.5. HOLIR C.F.5.

8. 20 0.0 8,50 0.0
B.60 Q.0 g.70 0.0
Q.00 0,0 2.10 0.0
D40 0.0 .00 0.0
9. 80 Q.0 2.90 0,0
16, 20 0.0 10,30 ., 0
100460 G. 0 10,70 0.0
11.00 G.1 11.10 .1
11.40 0.1 11.50 G,
11.80 0.6 11.90 1.1
12.20 2.3 12,730 1.8
12,60 0.8 12,70 0.7
135,00 - 0.4 13,10 0.4
175,40 0,35 15,50 0.3
15,80 0. 13,890 0.2
14.20 Q.2 14.30 O,
14,60 Gl 14.70 0.1
15, Q0 0.1 1510 0.1
15,40 Q.0 15,50 0.0
15,80 O L&, 90 DL D

0000263



. Fa5E
HORROCES/CARDLLD ENBINEERS
AMERICAN FORK, UTAH
April 2%, 1984

B Ee e 3 S T FREriasETy o
B AT e T [ e T e =) g esdm e ne Iow el RGN
P Be P TS T Sy R RS RSAO T Ry X S

BagsIn IDENTIFIER Sediment Fond “"RBY
POND IDENTIFIER Sediment Fond "BY
100 YEAR STDRM FREOUENCY

T 11 T2 28177 01 252/7 2 2SG2/T
+ 012
11.80 0.0 Qo b 0, Q 3.0 Q. b 0.0 G b
11,50 0.5 1.1 0.6 0.0 2.3 0.0 2.5
12,00 1.1 1.8 2a 0 .0 S 0.0 5.2
12,10 ' 1.8 2 S 0.0 7. Q.G G4
12.20 2.4 2205 Zad Q.0 14,

0.0 14.1
Q’* . O 2,5 1.8 14.1 0.0 13.
7. 40 1.5 1.3 0.0 2

0,0 1ig.2
Q.0 21. %
12.50 1.3 Lo 0.0 25

0.0 25.6

s L O ek B e R G

Ta &0 1.0 0.8 0.0 25, Q.0 25.5
12.70 O.g 0.7 .0 7.0 0.0 2T.Q
12.80 .7 0.5 Q.0 e 2 0.0 28.2

MAX TMUM OUTFLOW = G.0 C.F.5.
MAXIMUM STORADE = 8,870.0 CU FT.
MAXTMUM ELEVATION = 7,075.0 FEET

0000264



RUNOFF

DITCH SIZING
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.SLJMMP«RV OF GENERAL UNIFORM FLOW
HOREROCES

ag EHGIMEERS
CO-0F Minge Diztuwrb=sd Grea
FROJECT No. REQF-470
DATE: 47730784

CHARNMEL 15 TRIAMBSULAR

SOLVING FOR SAESLO DD T 7Ty . NI =R g 58 TR S Y

VELDCITY
fps

DISOHAREE
ctes

DEFTH
ft.

MAMM NG
COEFF .,

SLOPE
fE/ft

4,01 xS0

i .00 W OEFO0O0 . DEO00ON

FEYMOLDES

‘-" ROLIDE  MUMBER

1.414

MUMEER LIMIT SLOPE

&ESELE. 4 - 16582528

CRITICAL DEFTH SEDUENT DEFTH ALTERNATE DEPTH

. B3 . 83 » B3

THERE ARE MO EXISTING CRITICAL

DISCHARGES FOR
SLOFPE AMD THE RANGBE GIVEN.

FOR THE ARDVE-LISTED CONDITIONS, THE FLOW REGIME

PP 0.8 ¢3s

0000z26¢

IS GUFERCRITICAL

CALCULATIONS

SIDE SLOPES

AN

HWITDMH
ft.
.00 1.00

PR AR

Q.00
CRITIOOL DISCHARGES

Q.00 01, OO

THIS CHANMNEL

TURBLILENT

r’engbﬂrﬁfl'



.SUMMAFCY OF GEMNERAL UMIFORM FLOW

____H_H—rf_lh Rl
A E MG Ific,[:. '

"""" * Mine
FROJELCT No.
DaTE: 4/30/8

l’l)rJ i e

LA
O -

CHANNEL I8 TRIANSUD.AR

SOLVIMNG FOR  SFAETLLTRE W 70 ™" T 0 B ey e 5

VELODITY
fps

DISCHERDGE  DEFTH
fiody M= +1.

AU DRRIE
COEFF.

SLOPE
tt/fE

Sia 54

13 g

w F00 « OESGO0

.F'F'.l“}%..liﬁ)ffi LR R RESNELDS RUMBER

[ 1=
PRV By j

L OG0

LIRIT SLOFE

SHGET, O » L EHEBREEE

CRITICAL DEFTH SEGUENT DEPTH ALTERMATE DEFPTH

1.30 1. 30 1.30

THERE
SLOFPE

ARE
AMD

MO EXISTING
THE RaNGE

CRITICAL
GIVER.

DISCHARGES FOR

FOR THE ABOVE-LISTED CONDITIONS, THE FLOW REGIME

/j?-’ Yy /3 (;,:95

0000267

5 SUPERCRITICAL

ﬂ":z’

CALCULATIONS

WITRH

SIDE SL.OFES
- ft.

Z

1.00 1. 00 0, O

CRITICAOL DISCHARGES

G, Q0 G, O

THIE CHARNMEL

TURBLHLENT

/jfv‘jfa‘C(‘



..3[-”"’”‘1&!’2‘/ DF GENERAL UNIFORM FLOW CALCULATIONS

FRL AT HORFOCKS
magad o e

gy aaE MG IMEERS

CO-0F Minms Disturbed Grea
FROJEDT Mo, REOG-40

DATE: 4/730/84

CHAMNEL. 15 TRIANGULAR
SOLVING FOR  SWAEDL TN T ™ o 00 & O 0y o 5 RS
VELOCITY DI SCHARGE DEFTH MANMING SLOPE SIDE SLOPES I T

fps cts ft. COEFF. /4t Z:1 ft.

.18, 1.29 - S0 « QESOO0 L 150000 1.00 1.00 O G0

.’“R[j}UDE RUMBER REYM.DE NUMBER LIMIT SLORE CRITICAL DISCHARDES

1.8325 B4777. 6 - 1658235738 0. 00 Q. G0

CRITICAL DEFTH SERUENT DEPTH ALTERMNATE DEPTH

.21 w71 =71

THERE ARE NO EXISTING CRITICAL DISCHARGEDS FOR THIS CHARMEL
SLOFE AMD THE ROMNGE GIVEN.

FOR THE ABOVE-LISTED COMDITIONS, THZ FLOW REGIME I8 SUPERCRITICAL TURBULENT

p,_gp /,b C-gg; re. ,ui;—cﬂd

0000268



‘lkSLJMIﬂF§FEY OF GENERAL UNIFORM FLOW CALCULATIONS

T R
s A MG INEERS _
CO-0F Mimng wirbed Area
FROJECT Ro. 820473

DATE: 4/30/7864

CHaMAEL IS TRIANGULAR
SOLVING FOR SAEDL TN E 7T T I B - b G
VELOQDITY DISCHARGE DEFTH FIAMMING SLOPE SIDE SLOFES WITLH

fps cfs £t COEFF. Fr/it 71 Ft.

5.%1 H.51 1.00 w QEBOOO - QEES00 1,00 1.00 G, 00

.'" ROUDE NUMERER REYNOLDS MUMBER LIMIT SLOPE CRITICAL DISCHARBES

R 1753756.9 _ - LESEEESS Q. Q0 0.00

CRITICAL DEFPTH SEGUENT DEPTH ALTERNATE DEFTH

w74 -G - 24
THERE ARE NO EXISTING CRITICAL DISCHARGES FOR THIS CHAMNNEL

SLORE AND THE RARNGE GIVEN.

FOR THE AROVE-LISTED CONDITIONS, THE FLOW REGIME I8 SUFERCRITIOAL TURBULENT

L2~ F D 7—/8155 )r;j(u;mci

1000269



.BUMMARY OF' BGENERAL UNIFORM

5,

zﬂ_ﬁﬂk4||F-thn_i'
A ENGTNEERS
CO-0F Mine Dlh‘urbﬁﬁ
FROJECT Ne. 83209-42
DATE: 4/750/84

[ATr =T

CHANNEL 15 TRIAMGLLOR

SOLVING FOR T

L [ I T e

VELODITY
fra

RISCHARGE
cfs

DEFTH
ft.

MANMMIRMG
COEFF.

o 23 ?.74 1,25 - OEE000

REYHNOLDG NUMBER LiImyT

‘F‘:(JUDEZ NUMEBER

1,589 205010.9

CRITICAL DEPTH SECLENT DEPTH
2.05 2405

2,08

THERE &ARE NO EXISTING
SL.OFE AND THE RANGE

CRITICAL
GIVENM.

FOR THE AROVE-LISTED CONDITIONS, THE FLOW RE

yrﬁ'p

00002'70

. DGELGO0 1.00 1.00

SLORE

- 1ATEREEE

RDIGCHARGES

[ERRUI

7,2 c_'£§.

FLOW CALDCULATIONS

o 0 ST P s

SLOPE
ft/+t

5IDE GLOFES

L21

WITDH
+t.

o, 00
CRITICAL DISCHARGES

0, 00 0, GO

AL TERMATE DEFTH

FOR THIS CHAMNEL

IS GUFERCRITICAL

TUREBULENT

/ﬁZ?mJikaii



.5UMMARY OF GENERAL

A MEHOREROC
B EIEMGINEE
CO-0F Mine Disturbed
FROJECT Neo. BEOF-42
DAaTR: 4/30/784

fAres

CHAMRNEL, IS

TRIAMGLL.AR

SOLMVING FOR SFPEi TR 78

"

VELODTTY
fs

DIaCHOaRGE
cfs

DEFTH
+t.

4.3

3 P 5

. ROVIGE. pMUMBER

e

RENNOLDES MUMBER

TO7E62.5

CRITICAL DEFTH SECUIENT DEFPTH

1.19 1.19

THERE ARE ND EXIGT

SLOPE AaND THE R&NGE GIVEN.

ING CRITICAL

UNIFORTM

MAMMIMG
COoOEFF,

. OVEEOOO0 W
LIMIT SLGPE

o1

T
GOEESNEE

FLOW CALCULATIONS

I N e o Y S T T

SLIOPE
L7+t

SIDE SLOFPES

FAI

WITDH
T

O E500 1.00 1,00 0. 00

CRITICAL

DISCHARGES

G, 00 3, OO0

AL TERMATE DEFTH

1.19

DISCHARGEDS

FOR THIS CHAMNEL

FOR THE ABOVE-LISTED CONDITIONS, THE FLOW REGIME I8 SUPERCRITICAL TUREULENT

p-ér

)2z e55

000074

)’EZ;LJVmLCi



.EUMMHRY OF:' GENERAL UNIFORM FLOW CALCULATIONS

41 o i S ] R BTE -
a3 ns MG IMHEERES
CO=-0F Mine Undisturbed Grea
FROJECT Mo. 273505

DATE: 4/30/84

CHAMNNEL 15 TRIANGULAR
SOLVING FOR  SAEL T TN 4 o 3Bty i B
VELDOCTITY DISCHARGE DEFTH MAMM T NG SLORE SIDE SLOFES WITDH

tps cts ft. COEFE. T/ Zz21 ft.

.50 1.97 . 7E » DEE000 « DAQO00 1.00 1.00 Q.00

.C'Fxf{ﬁﬁ}l.ﬂf)E MLMEBER REYMNOLDS NUMECER LIMIT SiiFE CRITICH. DISCHARDES

1.007 4050, 0 . 1ASBREEE 0,00 Q. Q0

CRITICAL DEFTH SERUENT DEPTH AL TERMNATE DEFTH

1.09 1.09 1.0%
THERE ARE NO EXISTING CRITICAL DISCHARGBES FOR THIS CHANMEL

SLOFE AND THE RANGE GIVEN.

FOR THE ABOVE-LISTED CONDITIONS, THE FLOW REGIME IS SUFERCRITICAL TURBULENT

p-]0 )5 s reguired

GOGoz;



.SUMMARV OF GENERAL UNIFORM FLOW CALCULATIONS

gg% 'gg FIORER O K
WM ENGINEER
CO-0F Mine Lndisturbed Aresa
FROJECT No. #$30%9-4732

DATE: 4/30/84

CHAMMEL, TE TRIANMDULAR
DOLVING FOR  SWSETLOCND T 7T W S e PR
VELDOCEITY DISCHARGE DEFTH MAMNMNING sSLOFE SIDE SLOPES WITDH

fps ofs ft. COEFF. ft/+t Z:1 £t

) 2,00 LT . QES000 » OSOO00 1.O00 1,00 0, 00

.E ROVIDE MU RER FEYNIL.DS NUMBER LIMIT GLOFE CRITICAL DISCHARBES

.18 FEECH. B - LE&SEEEER G. 00 0, 00

CRITICAHL. DEFTH SEQUENT DEPTH ALTERNATE DEFTH

1.13% 1.13 1.17%
THERE ARE NO EXISTING CRITICAL DISCHARGES FOR THIS CHANNEL
SLOFE AND THE RANGE GIVEN.

FOR THE AROVE-LISTED CONDITIONS, THE FLOW REGIME IS SUPERCRITICAL TURBULENT

go-z O L5 e5s regeired

C000273



.*.LH"!MAF»:Y OF BENERAL UNIFORM FLOW CALCULATIONGS

SRk WEEET B BT

CHANMEL T TRESKGUL AR

SOLMVING FOR AW

L, L R e it

VMELDDTTY GUGCHAREGE DEFTH eI T IES

HSIDRE SLOPES T T
o S - [OF .

FA tt.

B0 G.il 1. 85 W DEAB OO0 W OO0 L. 1. 00 0. 00

.i-éif}!.ﬁﬁ)lif—ﬁ RN FESYPMOL DS RUFERR LIMTT slOpE CRITIOAL DEOUHAT

& o 1 bHTE

Oy, O [A I RIS

CRITICAL DEPTH SECLENT DEFTH GBLTERMATE DEFTH

.90 1.%0 1.9

THE

S

COARE ND EXIETING CRITICAL DISOHARI
Al THE RAMNGBE GIVEN.

5 PR THIE OHORNEL

FOR THE ABOVE-LISTED CONDITIONSG, THE FLOW REGIME 15 SUPERCRITICAL TURELLENT

j7-3 o é// C.&S )’ﬁfu/'-rc.-d

0607



‘l'Eiur4P1ﬂF%Y OF BOENERAL UNIFORM FLOW

Wl e

CO-0F Ming Undisturbed
FROJECT Ne, #8509-402
DATE: 4/30Q/84

Area

CHANNEL. IS TRIANGULAR

SOLVING FOR  SAETLLCITD T T ™, 20 S5O0 ey P oS el

VELOCITY DISCHARGE

[y S 104

DEFTH
ft.

MANNTMNG
GORFF.

SLOFE
/4t

. 22 14,00 1.50 o QREO00 L DEHOO00

REYNDILLDS WNUMBER LIMIT SLOPE

.F' ROUDE NUMBER

L.Zhéb IOSAET .6 o 1658255

CRITICAL DEFPTH SEQUENT DEPTH ALTERMNATE DEFTH

1.738 1.738 1,738

THERE
SLOFE

ARE NO EXISTING CRITICAL
AND  THE RANGE GIVEN.

DISCHARGES

FOR THE ABOVE-LISTED CONDITIONS, THE FLOW REGIME IS

B e5s
,A&/:S CJ£5

000025

FOR THIS

SUFERCRITICAL

CALCULATIONS

EIDE SLOFES
Znt

WITDH
ft.

i.00 1. G0 O, G0

CRITICAL DISCHARGES

Q.00 OO0

CHANNEL.

TURBULENT

rifquLQ!
)1?7uffﬁﬂé



‘I' SUMMARY OF GENERAL UNIFORM FLOW CALCULATIONS

!!IE HORFEDCKS

EMGIHEERS

CO~0OF Mine Undisturbed Qrea
FPROJECT Mo. 830942

DATE: 47307824

CHANMEL. T%5 TRIANGULAR
SOLVING FOR  SSPEIL DT T 7T, DY S e G E
VELDCTITY DISCHARGE DEFTH MANNING SLOFE SIDE SLOFES WITDH

fps ot ft. COEFF. fL/4¢ Zil 1.

T . B8 - S0 C DIHOO0 L O70000 1.00 1.00 O

. FROUDE NUMEER REYMNOLDS NUMBER LIMIT SILOFE CRITICAL DISCHARGES

1.247 G7%14.1  1ESBEIEEE GL 00 Q.00

CRITIOCAL DEFTH SEQUENT DEFTH ALTERNATE DEFPTH

o7 .79 AR

THERE @RE N0 EXTISTING CRITICAL DISCHARGES FOR THIS CHANNEL
SLOFE ONMD THE RANGE GIVEN.

FOR THE ABOVE-LISTED CONDITIONS, THE FLOW REGIME I5 SUFERCRITICAL TURBULENT

7”50 0.9 5s rc-,iu)'rceL

m- 6V 0,2 55 w'jvf"*{

3000276



‘I'EBLJMrdﬁF?Y OF GENERAL UNIFORM FLOW CALCULATIONS

H .i HORRDOZDES
EMNGIMEERS
CO-0F Mine Undisturbed fArmss
FROJECT Ho. BRQR-47
DATE: 4/30/84

CHARNNEL TS TRIANGULAR
SOLVING FOR SAETLLCID X 7w, T U SCHORIGES
VELOCTTY DISCHARGE DEFTH MANNTNMG SLOPE SIDE SLOFES WITDH

fps cf s . CUEFF, ft/7ft i1 ft.

4,585 P bk Y ] « QEBOGO » OAEZ2E00 1,00 1. 00 Q.00

.F’RC)LJDE MUMEBER REYNOL.DS NUMBER LIMIT SLOFE CRITICAL DISUHARGES

1.261 1070625 . 1 685825E8 a0 0L 00

CRITICAL. DEFTH SECUENT DEFTH ALTERMATE DEFTH

1.19 1.1% 1.19

THERE ARE ND EXISTING CRITICAL DISCHARGES FOR THIS CHARNNEL
SLOFE AND THE RANGE GIVENM.

FOR THE AROVE-LISTED CONDITIONS, THE FLLOW REGIME 185 SUPERCRITICAL TURBULENT

o -80 2,3 cFs ,%‘,;,,c.ci

¢000L>?



"' SUMMARY OF GENERAL UNIFORM FLOW CALCULATIONS

HI! HORROCES
ik aWEMGINEERS
CO-0OF HMine Undisturbed &Area

FROJECT No. 8309-42
DATE: 4/70G/34

CHANNEL., I8 TRIANGULAR
SOLYVING FOR  SUETLLTHT T ™, DY D e PG ES
VELOCTTY DISCHARGE DEFTH MANNING SLOPE SIDE SLOFES WITDH

fps T tt. COEFF. /L Zel tt.

5,05 2.84 hw W QEBCGO0 W DBEGOO 1.00 L 00 v,

.F"FQUUDESI MUMEER REYNOLDS NUMBER LIMIT SLOFE CRITICAL DISCHARGES

1. 455 12395%5.3 1638525238 0, Q0 . Q0

CRITICAL. DEFTH SEQUENT DEFTH ALTERNATE DEFTH

1.25 1.25 25
THERE ARE NO EXISTING CRITICAL DISCHARGBES FOR THIS CHANNEL
SLOPE AND THE RANGE GIVEN.

FOR THE ABOVE~LISTED CONDITIONS, THF FLOW REGIME I8 SUPERCRITICAL TURBUILLENT

- 20 rL8cds  reured

0000278



‘I'EB(JP1P1F\R‘Y OF GENERAL UNIFORM FLOW

EII|§}4|1F13FH_L'

EHGIMEERS

CO-0F Mine Undisturbed Area
FROJECT Ne. BERQ9-42

DATE: 4/30/84

CALCULATIAONS

CHANNEL. 1% TRIANGUL.AR

GOLVING FOR  SAEL.COET Y T % ., SO HORGE

DISCHARGE REFTH MENNTNG SLOFE S5IDE SLOFES WITRH
cfs ft. COEFF. ftsft Z3 1 fi.

B b7 1.4% -0 L QESO00 o 1EOOOO 1.0 1.0 Q.00

.F‘F\'CHJI}E NUMBER REYNOLDS NUMBER LIMIT SLOFE

2. OO0 PRBLY. D - 16502570 0. 00 0L Q0

CRITICAL DBISCHARGES

CRITICAL DEFTH SEGUENT DEFRTH AL TERNATE DEFTH

« 25 «FEH G

THERE ARE NO EXTSTING CRITICAL DISCHARGES FOE THIS CHANNEL
GlLOFE AND THE RAMGE GIVEN.

FOR THE ABOVE-LISTED CONDITIONS, THE FLOW REGIME 1S5 SUFERCRITICAL TURBULEMT

717=/20 /5 <5s /tf3uzmzq{

0000<'79



‘l’ﬁBUTﬂM(ﬁR‘( OF GENERAL UNIFORM FLOW

Eili HORERDCE S

EMGIMNEERS

CO-0F Mine Undisturbed Area
FROJECT No. 83I09-42

DATE: 4/30/84

CHANNEL 15 TRIANMGUL.AR

SOLVYING FOR  SAEDLL D X T W B> X ES T es S ED

SLOFE
ft/+t

DEFTH
ft.

MAMNING
CORFF.

DISUHARGE
cfs

VELDZITY
fns

7,549 .24 1. 00 n QRSOGO W 140000

REYNOLDS NUMBER — LIMIT SLOFE

. FROUDE NUMEBER

1.980 . 1AGHAGED

2HQO25. 6

CRITICAL DEFTH SECGUENT DEPTH ALTERNATE DEFTH

1.10 1.69 1.91

THERE ARE MO EXISTING CRITICAL
SLOFE AMD THE RANGE GIVEN.

DISCHARGES FOR

FORR THE ABOVE-LISTED CONDITIONS., THE FLOW REGIME 1S

.7"//‘/ 7, & cks

0060280

SIHFERCRITICAL.

CALCULATIONS

51.0FES

el

WITDH
£t

SIDE

1.00 1.00 Cro G

CRITICAL

DISCHARGES

0. 00 Q.00

THIS CHANNEL

TURBULENT

)*‘65 vireod



"SUMMARV OF GENERAL UNIFORM FLOW

EM HIORFEDCRES

EHGINEERS

CO-DF Mine Undisturbed Area
FROJECT No., gIo9-42

DATE: 4/730/84

CHANNEL IS5 TRIANGLILAR

SOLVING FOR  SAEDLLEED T v, NI M= i B JLAS Sl e

VELOCITY
fp=

DISCHARGE
ctfs

MANNTNG
(FOEFF.

DEFTH
Ft.

SLOFE
/4t

&La.01 15,33 1.50 2 QESOOO W QEQOOD

REYNOLDES NUMBER LIMIT SLORE

.rrr::cu...msz NUMEER

1.3287 FIA590.1 « LESEREEG

CRITICAL DEFTH SEGUENT DEFTH ALTERNATE DEFTH

1.47% 1.4% 1.4%

THERE ARE NO EXISTING CRITICAL

SLOFE AND THE RANGE GIVEM.

DISCHARGES FOR

FOR THE ABOVE~LISTED CONDITIONS, THE FLOW REGIMFE I8 SUPERCRITICAL

;Z:?";;/éz /25/§?LC74E5

/2,)c5s
/0.2 c5S

¢000n281

CALCULATIONS

SIDE

SLOFES

Zul

WITIH
ft.
1.00

1. OO L, O

CRITICAL DISCHARGES

O, Q0 0, 00

THIS CHANNEL

- TURBULENT

ifiﬁuf?CJJ
r‘cj vired]
;ﬂszgfe&l



CMP CULVERTS SIZING

000082



®
i s

CO-0F Mine ~ CMF Culvertis

FROJECT No. @ B8309-47

DATE

SUMMARY OF UNIFORM FLOW CALCULATIONS
CIRCULAR CONDUITS

* % Q= NENOKN

L= NOWN *%x%

VELLDCITY DISCHARBE DEFTH
i 8 1
. COMPUTED DATA
VELOCITY DISTCHARGE DEFTH
(fpw) (cts) {inches?

.50 16.79% 18,00

CRITICAL

FROUDE REYNOLDS DEFTH
NUMEBER NUMEBEER (inches)

0,09 ERP9LT . 00

MANNING
i

MANNING

0. Q2300

CRITICAL

SLLOFE

SLOPE
1

OLOFE

Q. 08000

UNIFORM FLOW IN CIRCULAR CONDUITS

April Ea, 1984

LIAMETER
1

DIAMETER
(inches)

18.0

CRITICAL
DISCHARGE
(fas)

Oy OO0

FOR THE ABOVE LISTED CONDITIONS, THE FLOW IS SUBCRITICAL TURBULENT

& -IK
< -ZK
< -3£

/0,8 o 55
)2,/ 58

;49/§Z~C¢§5~

GO00LR3

rﬁfwvﬂJ

%?ui"—{
*??UAHMJ



‘l' UNIFORM FLOW IN CIRCULAR CONDUITS

[l e

CO-0F Mine - CMP Culverts

FROJECT Mo. @ g209-42 RATE : April 20, 1984

SUMMARY (OF UNIFORM FLOW CALCULATIONS
DIRCULAR CONDUITS

*%%  O=UNENOWN e 1= NOWN %%

VELOCITY DISCHARGE DEFTH MAMNNMING SLAOFE DIAMETER
0 Q 1 i 1 1

. COMPUTED DATA

VELDCITY DISOHARGE DEFTH MANNING SLOFE LDIAMETER
(fps) (cfs) (inches) (inches)
12.32 100728 7.00 0.02F00 0, 15000 I0L0
CRITICAL CRITICAL
FROUDE REYNOL.DS DEFTH CRITICAL DISCHARGE
NUMBER MUMBER (inches) ol.OFE (ofa)
I.38 931847 13,20 0. 01LEES IH,9EG

FOR THE ARBOVE LISTED CONDITIONS, THE FLOW IS SUFERCRITICAL TURBULENT

C _/c) 85 (_-55, )»-dé;u/'rc—ca,.

0000<84



‘l' UNIFORM FLOW IN CIRCUL-_AR CONDUITS

el e

CO-0F Mine - CMFP Culverts

FROJECT No. @ 8Z09-47 DATE = April 20, 1984

SUMMARY OF UNIFORM FLOW CALCULATIONS
CIRCULAR CONDUITS

*w O=|INEMOWN  wee— LR NOWN %%

VELOGCTTY DISCHARGE DEFTH MANNING SLOFE DIAMETER
0 0 1 1 1 1
. COMPUTED DATA

VELOCITY DISCHARGE DEFTH MANNI NG al OFE DIAMETER
{(tps) (cfs) {(inches) (inches?
8.8 2200 4,00 0. 0Z3E00 0L 15000 15.0

CRITICAL CRITICAL

FROLDE REYNOL.DS DEFTH CRITICAL DISCHARGE

NUMBER NUMBER (inches) SLOFE (cts?

PR 150185 7.1 O, 01L7E2 5.475

FOR THE ABOVE LISTED CONDITIONS, THE FLOW IS5 SUFPERCRITICAL TURBULENT

o~ 20 LS eSs rc5w':-e_<i

0000<Z85



‘I' UNIFORM FLOW IN CIRCULAR CONDUITS

Ilenc e

CO-0F Mine — OMF Culverts

FROJECT No. @ BIZ09-42 DATE @ April 30, 1984

SUMMARY OF UNIFORM FLOW CALOULATIONS
CIRCULAR CONDUITS

xx% OsUNKNOWN = I=ENOWN %%
VELGCTTY DI SCHARGE DEFTH MANN I NG GLOFE DIAMETER
o O 1 1 1 1

. COMFUTED DATA

VELOCITY DISCHARGE DEFTH MANNING SLOFE DIAMETER
(fps) (cfs) tinches) (inches)
b TN 4,503 12,00 0. 02300 Q.05000 12.0
CRITICAL CRITICAL
FROUDE REYNOLDS DEFTH CRITICAL DISCHARGE
NUMBER NUMBER (inches) SL.OFE (efs)
0. 08 VEZTLG 7. 15 O.O1L73ER b 475

FOR THE ABOVE LISTED CONDITIONS, THE FLOW I8 SUBCRITICAL TURBULENT

é 3 L 7,9655 ré-joy)/gd

—_ 4/_1_.;“
. 7;;55 y olZed Td  wemT P s

faéaJS st

coonzse



'l' UNIFORM FLOW IN CIRCULAR CONDUITS

Il

CO-0F Mine ~ CHMP Culverts

FROJECT Np. @ 8309-42 DATE : April 30, 1984

SUMMARY OF UNIFORM FLOW CALCUILLATIONS
CIRCULAR CONDUITS

%% O=UNENOWH = 1=RNDN *%*
VELOCITY DISCHARGE DEFTH MANN I NG S.0FE DIAMETER
) Ct 1 1 i i

. COMPUTED DATA

VEL.OCITY DISCHARGE GEFTH MANNTNG 8LOFE DIAMETER
(fps? (cfs) (inches) (inches)
Se 1l 2.797 10.00 QLOZI00 Q05100 10.0

CRITICAL CRITICAL
FROWUDE REYNOL.DS DEFTH CRITICAL DISCHARGBE
NUMBER NUMBER (inches) SLOFE (cfa)
0. 04 ga912 A A QO.O1L7=7 &, 475

FOR THE AROVE LISTED CONDITINONS, THE FLOW IS SUBCRITICAL TURBULENT
- —QZL) &,/ cff£5 f?f“}"cg

-~ 2.6 o
‘I’ 3,3 41;5 Flows - CiL7§zi Ta eI T g/

G000Rs?



. UNIFORM FLOW IN CIRCULAR CONDUTI TS

B H OO S
1

- 1'|.
EMGINEERS

CO~-0F Mine - CMF Culverts

FROJECT Mo. @ 8309-42 DATE @ April 30, 1984

SUMMARY OF UNIFORM FLOW CALCULATIONS
CIRCULAR CONDUITS

%k OmlRENOWN e R RN %9

VELOCITY DISCHARGE DEFTH MANMING SLOFE DIAMETER

G 0 1 1 1 1

. COMPUTED DATA

VELOCITY DISCHARGE DEFTH MANNING SLOFE DIAMETER
(fps) {cts) (inches) {inches)
4,97 2713 10,00 O, 02300 0.04800 10.0

CRITICAL \ CRITICAL

FROUDE REYNOLDSG DEFTH LRITICAL DISCHARGE

NUMBER NUMBER (inches) SLLOFE (cfs)

0L Oh GEe5e A O, Q1737 L4475

FOR THE ABOVE LISTED CONDITIONS, THE FLOW IS SURCRITICAL TURBULENT

o~ 5P 6./ B¢ fﬂ%fuu}¢<{

-2.7

0000288



. UNIFORM FLOW IN CIRCULAR CONDUITS

E!I i i HORROCKS
ENGIMEERS
CO-0F Mine — CMF Culverts

FROJECT No. @ 8209-42 DATE : April =0, 1984

SUMMARY OF UNIFORM FLLOW CALCULATIONS
CIRCUL.AR CONDUITS

*k OmUNENOWN e s NOWN %% %
VELOGITY DISCHARGE DEFTH MANN I NG SLOFE DIAMETER
¥ 0 i 1 1 1

. COMFUTED DATA

VELGDITY DISCHARGE DEFTH MANNING SLOFE DIAMETER
Cfps) {cts) {(inches) finches)
4.7 2.582 10.00 0. 02300 0,0Z700 10.0

CRITICAL CRITICAL

FROLUDE REYNOLDS DEFTH CRITICAL DIGCHARGE

NUMBER MUMEER tinches) SLOFPE (efe)d

Q.05 84249 7. 1% Q01732 HaATE

FOR THE ABOVE LISTED CONDITIONS, THE FLLOW IS SUBCRITICAL TURBULENT
C:;"G;[) o, 6255. .fﬁgru}rcxi

GO00Z89



"' UNIFORM FLOW

s

CO-0F Mine - CHMF Culverts

FROJECT No.

x5 Qm{MENOWN
VELOCITY

O

BI09-472

IN CIRCULAR CONDUITS

DATE : April}l 30, 1984

SUMMARY OF UNIFORM FLOW CALCULATIONS

e LR NOWN %%

DISCHARGE
0

. COMPUTED DATA

VEL.OCITY
(fps?

7.68

FROUDE
NUMBER

O.09

DISCHARGE
{cfs)

17.105

REYNOILDS
NUMBER

EEEOTE

(inches)

ORI
DE
(in

7.

DEFTH
1

DEFTH

18.00

TICAL
F1TH
ches)

1734

CIRCULAR CONDUITES

MANNITNG
1

MANNING

0. 02300

CRITICAL
SLOFE

D. 01732

SLOFE DIAMETER
1 1
Sl 0FE BIAMETER

tinches)

O OETO0 i8.0

CRITICAL
DISCHARGE
(o fFa)

b. 470

FOR THE ABOVE LISTED CONDITIONS, THE FLOW IS SURCRITICAL TURBULENT

o - 70

JO.3 35S

(00029¢

)ﬁ?at)ﬁr“Q?



‘I' UNIFORM FLOW IN CIRCUL_LAR CONDUITS

“I“ HORROCKS

[l Pt R Tl P

EE RRC o LN RS

CO-0F Mine - CMP Culverts

FROJECT Ne. @ B309-42Z

DATE : April 30, 1984

SLUMMARY OF UNIFORM FLOW CALCULATIONS

CIRCULLAR CONDUITS

* %% O=LIMENOWN —— 1 =ENOWN %%

VELLOCITY DISCHARGE DEFTH MANNING
Q Q 1 1

. COMPUTED DATA

VEILLOCITY DISCHARGE DEFTH MANNING
(fps) (mfs) (inches)
15,01 22.995 1i8.00 0. 02T00

CRITICAL

FROUDE REYNDLDS DEFTH CRITICAL
NUMEBER NUMBER (inches) SLOFE
0.1 451319 15. 48 0.0X473

SLOFE DIAMETER
1 1
SLOFE DIAMETER

(inches)

0. 15000 18.0

CRITICAL
DISCHARGE
(cfs)

25,894

FOR THE ABOVE LISTED CONDITIONS, THE FLLOW IS SUBCRITICAL TURBULENT

< -8 8.8 chs regoired

0000291



‘l' UNIFORM FLOW IN CIRCULAR CONDUITS

BT s

CO-0F Mine - CMF Culverts

FROJECT No. @ 8309~45 DATE @ April 20, 1984

SUMMARY OF UNIFORM FLOW CALCULATIONS
CIRCULAR CONDUITS

¥3% O=UNEMNCOWM  ———— I =ENOWN %%*
VELOCITY DISCHARGE DEFTH ©  MANMNING S1L0OFE DIAMETER
0 0 i 1 1 1

. COMFUTED DATA

VELOCITY DISCHARGE DEFPTH MANN T NG SLOFE DIAMETER
(fps) (mfs) {inches) (inches)
8. 04 H.E6S 135,00 O.O2Z00  O,07300 15.0

CRITICAL CRITICAL

FROUDE REYNOLDS DEFTH CRITICAL DISCHARGE

NUMEHE f MUMBER (inches) 51.0FE (Cfs)

Q.08 AERHO 15, 48 Q. 05473 2E.8949

FOR THE ARBROVE LLISTED CONDITIONS, THE FLOW IS SUBCRITICAL TURBULENT

C"?U /,5' C.‘fs /‘GZ/U}J-:._Q{

C000<H92



. UNIFORM FLOW IN CIRCULAR CONDUITS

(L B

CO~0F Mine — CMP Culverts

FROJECT No. @ BI09-47 DATE & April 20, 19784

SUMMARY OF UNIFORM FLOW COLCULATIONS
CIRCULAR CONDUITS

e O=UNENOWN e L mBINOWRN % %%
VELLDCITY DISCHARGE DERTH MANNTNG SLOFE DIAGMETER
O 0 1 i 1 1

. COMPUTED DATA =

VELOCTITY DIBCHARGE DEFTH MANN ING SLOFE DIAMETER
(fps? (cfm) (inches) (inches)
10.93 S.714 H5.00 0. 02300 0, 20000 15,0
CRITICAL CRITICAL
FEROUDE REYNQOLDS DEFTH CRITICAL LISCHARGE
NUMBER NUMBER (inches) SLOFE (Fesd
E. A4 AEEHST T . &0 0O, 02101 12,079

FOR THE AROVE LISTED CONDITIONS, THE FLOW IS SUFERCRITICAL TURBULENT

< -/LD /5 S5 teg wimed
®

0000<93



@
Illencrieers

CO-0F Mine — CMF Culverts

FROJECT No. BAIOF-432

LUNIFORM FLOW IN CIRCULAR CONDUITS

SUMMARY OF UNIFORM FLOW CALCULATIONS
CIRCULAR CONDUITS

Dk O=UNENOWN L=ENOWN  %wx

VELOCITY DISCHARBE DEFTH

O ) i

. COMPUTED DATA =

VELOCITY DISCHARGE DEFTH
(fpss (cfs) (inches)
?.896 4.931 &L 00
CRITICAL

FROUDE REYNOL.DS DEFTH
NUMBER NMUMBER (inches!}

2.7 24TREA 10,26

FOR THE ABOVE LISTED CGNDITIDNS,

O -ep & B eFS

THE

MARNNING
1

MANNING

Q. Q23200

CRITICAL

SLOFE

0.01797%

DATE April 0, 1984
SILOFE DIAMETER
1 1
SLOFE DIAMETER
(inches)
Q. 12000 i8.0

CRITICAL
DISCHARGE
(ofa)

12.7%56

FLOW IS SUPERCRITICAL TURBULENT

Jizfoa&ﬂud(

0000<34%



UNIFORM FL.OW

CO-0F Mine — CHMP Culverts

HORRFEOCKS
EMNGINEERS

IN CIRCUL_LAR CONDUITS

FROJECT No. @ 8309-42 DATE April Z0, 1984
SUMMarY OF WUNIFORM FLOW CALCULATIONS
CIRCULAR CONDUITS
#% O=UNENOWN  ——ee I=RNOWN %%
VEILLDCTITY DISCHARGE DEFTH MANNTING SL.0FE DIAMETER
0 0 1 1 1 1
. COMFUTED DATA
VELOCITY DISCHARGE DEFTH MANMNING SUOFE DIAMETER
(fps) (cfs) (inches) (inches)
TS 4.127 12,00 CLO2T00 0.04200 12.0
. CRITIOAL CRITICAL
FROUWDE REYNOLDS DEFTH CRITICAL DISCHARGE
NUMEBER NUMEBER {(inches) SLOPE (cfs)
0. 04 121435 100, 24 DL0179% 12.756

FOR THE ABOVE

< -3

[/Zz C:jES

LISTED CONDITIONS, THE FLOW I8 SUEBCRITICAL TUREBULENT

/‘ﬂz c//"r¢—<b./

0000335



'I' UNIFORM FLOW IN CIRCULAR CONDUITS

s e

CO-0F Mine - OMF Culverts

I}

FROJECT No. 1 83R09-42 DATE : April 20, 1964

SUMMARY OF UNIFORM FLOW CALCULATIONS
CIRCULAR CONDUITS

#%% OSUMEMNOWN e L ENCOWN %%w

VELOCTITY DISCHARGE DEFTH PMANNTNG SLOFE DIAMETER
Q " i 1 1 1

. COMPUTED DATA

VEL.OCITY DISCHARGE DEFTH MANNING SLOFE DIAMETER
(fps) (ctfs? (inches) {inches)
13,82 71,4326 L0 00 0.02700G 0,.03400 &HOL O
CRITICAL CRITICAL
FROUDE REYHOLDS DEFTH CRITICAL DISCHARGE
NUMBER NUMEER (inches) SLOPE (cfa)
OL07 1600012 10.248 0.017973 12.756

FDR THE ABOVE LISTED CONDITIONS, THE FLOW IS SUBCRITICAL TURBULENT

égcy‘o’c;az/, 23/, 2 c¥e )ﬂﬁ?;u;}fﬂi

0000236



CMP CULVERTS

Headwater Depths

CO00.97



ICKE/DARDLLD ENGTNEERS
GMERICAN FORE, UTAH
April 25, 1934

LTSS S N g =

ORIFICE = 1G. 00 INCHES

(FT.3 FLOW  (DF3)

Oy O Cr, Q1)
0. 25 Q.3
G. 50 0.8

1,62

1.0 2001
2.40
W 7TE

FORMUL.A USED ]

O A % SR 2gh HEAD = Dia
= 2 % D » HEAD™1.S HEAD < Dia

&= 0,60
P = 20 jwede s

(000298



FaGE

HORROCES /7 CARDLLO ENGINEERS
AMERTCAN FORE,  UTH

April 25, 1984

LI § i S I

ORIFICE = 12,00 INCHES

ELEV. =1L FLOW  (CFE

Cr, G 0, Q0
0. 25 0. 28
. S0 1,04
.75 1.95
u 0 2. 67

L — -y e

gl ' B al
. 50 .78
.78 4., 23
N als] 4.473

223 e 00

[y i

o I
2,50 5.55
L T 7 = = -
FE S0 b7

Sa 0 5.98

FORMULAS USED o=

{7l

# A % GOR Zgh HEAD = Dia
o= 3 % [} » HEAD™1.9 HEAD < Dia

&= D, 60
2 = /2. ﬂﬂcé&g

] 0000:/93



FAGE
HORROCKS /CARDLLO ENGINEERS
AMERTICAN FORKE, UTAH

April 25, 1984

LI ] e S S N W

ORIFICE = 15. 00 INCHES

El.EV . (FT.? FLOW  (CFS5)

OO0 0. 00
.25 .47
Q. 90 1.35
0.75 .44
1.00 E2.T7H
1,25 4. 67
1.80 b P
1.75 &5. 27
200 &H.9E

=5 e 7 [+l
RLA L LR )

2,50 8.09
2.75 B2.61
200 F.11
o 9.57
5. 50 10,02
2.75 10, 4%
4. 00 10,86

FORMUL A LISED £

C = A % SR Zgh HEAD & Dia

(= % % D % HEAD™1L.5 HEAD < Dia
&= 0,60
p -_-'/5—/:-\96..&5

6000300



FAGE

HORROCES /CARDOLLD ENGINEERS
AMERTCAM FORE, UTAH

April 25, 1984

LA ) Sor N S W Y S

(RIFICE = 18.00 INCHES

ELEV. (FT.) FLOW (R S)

PAARR M414 Lk i reree At S irick ey v e SAASh AL rrry mym AR SRR e s s ALk ok 7t v Y mind AR Sy e

GO0 O, 00
Qu 25 0. 56
0. 50 1.89

Q.75 2.92
1.00 4. 30
25 bH.29

1.50 757
1.75 3.591
2,00 2.5
2,25 10,42

ale m A A
E30 11.2¢6
2.75 12,032
Z.00 12.76
.25 13,45

TS0 14,11
N 14.74
4,00 19.734
4,25 15.92

4. 50 16,48
FORMULG USED GBo= C * A % SRR 2ah HEAD = Dia

=3 % D * HEAD™L.S HEAD < Dia

st o. 60
22 = 18 jckes

\

0000301



FAGE :
HORROCES /CAROLLD ENGINFERS
AMERTCAN FORE, UTAH

April 2%, 1984

LT SO T S W e o

ORIFICE = 24,00 INCHES

ELEV. (FT.) FLOW  (OFS)

O, 00 1, Q0
0,50 2.13
1.00 & o OO
1.50 11,02
2,00 15,173
2. B0 18,53
Z.00 21,39
I 50 2E.92
4., Q0 26,20
4,50 28,50
5. 00 B0, 25
we S0

b QOO0

FORMULA USED L= D% A % 8CR Fgh HEAD > Dia
B o= 3 % D % HEAD™L.H HEAD < Dia

= 0,60
:Z?,: 2@1.ﬁuaé&5

¢00030:2



FaGE

HORROCKES /CARDLLD ENGINEERS
AMERTCAN FORE,  UTGH

April 25, 19684

CHR T F X e

ORIFICE = E0.00 INCHES

ELEY, (FT.) FLOW  (CFS)

0,00 0L GO
Q.50 e bD
1,00 .50
1.530 15,78
2,00 21,2
2.50 FH 47
H.00 31,2

2250 25,45
4, G0 Fe.19
4,50 42,41
D00 A5.77
e SHCH 48,7

&, 00 31.51

FORMULA USED o= T % A % S0 2oh HEAD > Dia

o= e Do HEADML,S HEAD < Dia

Z = o,60

2> = Bo soedes

G0G0303

e e e e



. FABE

HORROCKS /CARDLLD ENGINEERS
AMERICAN FORK, UTAH
April 2%, 1984

ORI FE DO

ORIFICE = HO 00 INCHES

ELEV. (FT.) FLOW  (CFS)

3, Q0 O, O
0. 50 e 3O
1.00 15,00

130 27,56

"'} 200 47,47
2.E0 59.29
Ta 00 T7.94
Z.50 Q5. 22
4,00 120, G0

4. o0 143,19

5. 00 149,48

5. 00 163575

&u Q0 176.87

GHa S0 189.08

7w Q0 200,55
TS0

S 00 221.7%2

D50 251,58
F. 00 241.049
gL S0 250,17

10. 00 258.91
10480 267,40
11.00 273,63
11.50 28I 63
12.00 291.40
12. 50 298.97
173,00 F06.ES

13,50 I1Z.56
14,00 I20.61

14.30 ZE7.50

. 15, 00 T4, 24

C * A % SOR Zah HEAD > Dia

FORMULA USED B

Qo= 2 % D % HEAD™1.5 HEAD < Dia
- O.60

= 6o des (1000304

A\



APPENDIX 7-G

0000305



30£0000

PERCENT ACCUMULATED
RAINFALL TO TOTAL

100

20

80

RAINFALL

DISTRIBUTION COMPARISON

9CS TYPE ‘B’
FARMER -
FLETCHER UNIFORN
— 5CSs TYPE I
SCs TYPE T
i L [
G 2 18 24
HOURS

ExbidiZ 7-@-1
| /23 /85 KPR



,. FaGE

kh : HORRKROCES /ZCAROLLA ENGINEERS
AMERTICAN FORE, UTAH
April 25, 1984
Y IDFROLLCHS T2 REFAORT FOR
i — i3 M rmer Lirmodd ssihwr el (AT el = Y-
£ . - = v DO G R o

EASIN IDENTIFICATION RE {(above main recad)
PASIN DISCHARGES INTD D-2R & C-2R

EASIN AREA = I9.467 ACRES
BASIN CURVE NUMBER = 7E 00
Z4-HOUR FRECIFITATION = .25 INCHES

AVERAGE RASIN SLOFE = 3.0 L

HYDRAULLIC LENGTH = 1,725.0  FEET
BASIN LAG = .25 HOURS

HYDROGRAFH RUNDOFF VYALUES
10 YEAR STORM FREGUENCY

.I'Il‘-‘iEZ RUNDOFF TIME RUNOEF TIME RUNOFF TIME RUNOEF
§ HOLR C.F.S. HOUR C.F.S. HOUR C.F.5. HOUR C.F.2.

<
1
o

1
o

Q.0 11.70 Q.0 11.80 0.5 11.90 2.5
12.10 11.0 12,20 NP2 1RUEO i0. =

1,20 0.0 11,30 0.0 11.40 Q.0 i1.50
“ AHLD

7.8 12,50 &3 12,60 5.5 12,70 4.6
= O

.8 12,90 I3 13,00 .0 13,10 2.8
2.7 13,30 2.3 13,40 12,50 2.0

2.1

2.0 13,70 1.9 13080 1.7 13.90 1.6

14 . G0 B T 14.10 1.4 14,70 1.5 14,30 1.3
j i

L 1.3 14,50 1.2 14,463 L 14,70 1.2
14,130 i.1 14,90 b 15,00 1.0 15,10 0.9
15,20 0.8 15,30 0.7 15.40 0.6 15,50 O.5

o, 4 15,70 0.3 15. 80 0. S QO 0.1

Q.0 14,10 .0 16,320 0. G 14,30 G0

L& A0D 0.0 1&.50 0.0 16,60 Q. Q 16,70 ()

6000307
Exlibit 7-6£-2




435;4£b¢é:~44/

DISTRIBUTED CURVE SUMMARY S ETF b vIT 0
R e ot 02
o 73.00  39.87  100.00
CO—~0OP MINE D—2R

INPUT SUMMARY
STORM DISTRIBUTION: SCS TYPE 2 WATERSHED: DISTRIBUTED CN
e AREA=  0.062 SM

LAND SLOPE= 63.0 PCT

CHANNEL= 1725.0 FT

DEPTH= 2,25 INCHES AVG CN=  73.00
DURATION= 24.0@ HRS TIME CONC=  ©.127 HRS
NUMBER OF LINES= 1435 TIME INT= 2.017 HRS

o o L i o et i i e e T r m m ] — r m m m m o Ti  m  A  m m m m S x mm m  Ad r  — —  rorm roe  — ——  rt T

QUTPUT SUMMARY

RUNOFF DEPTH= ©.43789 INCHES
PEAK FLOW= 17.57 CFS (0.4392 IPH)
AT TIME= 12.224 HRS

0000308



DISTRIBUTED CURVE SUMMARY

PR -4 3 3-F % 1t 1 T i

| 73.00 39,67 100.00
0 73.00 39.87 1090 .00
CO—0PFP MINE D—-2R

INPUT SUMMARY

o kA T g e T T kS A A e T T = A A o o . e = A i ok e

STORM DISTRIBUTION: SCS TYPE 1

BEPTH=

T iy,
e r—

2.25 INCHES

DURATION= 24,29 HRS

NUMBER OF LINES=

1435

WATERSHED: DISTRIBUTED CN

AREA=

LAND SLOPE=
CHANNEL=
AVG CN=
TIME CONC=
TIME INT=

©.062
3.0
1725.0
73.00
@.127
2.017

SM
PCT
FT

HRS
HRS

OUTPUT SUMMARY

RUNQOFF DEPTH=
PEAK FLOW=
AT TIME=

@.43789 INCHES

6.84 CFS
10.028 HRS

(0.1510 IPH)

0000309



DISTRIBUTED CURVE SUMMARY

N X R R T S TR S I N T T S T T g e

1 73.00 39.67 100@.00
) 73.00 39.67 100.00
CO—-0F MINE D—2R

INPUT SUMMARY

STORM DISTRIBUTION: FARMER-FLETCHER

—

DEPTH= 2.25 INCHES
DURATION= §£.0Q HRS
NUMBER OF LINES= 370

QUTPUT SUMMARY

RUNOFF DEPTH= ©.43789 INCHES

PEAK FLOW= 9.24 CFS (0.2

AT TIME= 1.235 HRS

%%, fﬂd,’; /:""
o
&~ ff, BBors——

WATERSHED: DISTRIBUTED CN
AREA= ©.0862 SM
LAND SLOPE= 63.@ PCY
CHANNEL= 1725.2 FT
AVUG CN= 73.00
TIME CONC=  @.127 HRS
TIME INT= 2.217 HRS

2089 IPH)

6000310



WAL i NLDVitd Wwunvio SUTRIMN

1 3, .67 100.00
=w==w-uz===2?=nnhazg--ga::auzgg-:-::rx 24- % f 4 ﬂ“ff’ /".)
.

@ 73.00 Z29.67 100.02
d /'7/)". 575"»4—
CO—0P MINE D—2R

INPUT SUMMARY
STORM DISTRIBUTION: SCS TYPE 'B! WATERSHED: DISTRIBUTED CN
| — AREA=  @.052 SM
LAND SLOPE= 52.0 PCT
CHANNEL= 1725.0 FT
DEPTH= 2.25 INCHES AVG CN=  73.00
DURATION= 6.0@ HRS TIME CONC=  ©.127 HRS
NUMBER OF LINES= 370 TIME INT=  @.817 HRS

i S . L s . k. e o Y A sk e o L iy o e ekt o o Bl o e . et A48 bl drm o Sy Sk o o e i £ o o o 4 o

QUTRUT SUMMARY

RUNOFF DEPTH= ©.43789 INCHES
PEAK FLOW= 13,99 CFS (0.3438 IPH)
AT TIME= 2.537 HRS

0000311



DISTRIBUTED CURVE SUMMARY

R T RN TSSO RIS ETMOTITERTI =SS S =SS mEE

i 75.00  39.67  100.00 & pr SFrm
0 735.00 33.87 100.00
CO—-0F MINE D—2R

INPUT SUMMARY
STORM DISTRIBUTION: SCS TYPE 'B* WATERSHED: DISTRIBUTED CN
M AREA=  0.0B6Z2 SM
LAND SLOPE= 63.0 PCT
CHANNEL= 1725.0 FT

DEPTH= 1.40 INCHES *™ AYG CN=  73.00
DURATION= £.00 HRS &~ TIME CONC=  @.127 HRS
NUMBER OF LINES= 370 TIME INT= @.817 HRS

e e i s . . A o o} i e o o P ke o ot o e A48 ek e o . ey v T o . o o o e S T . i T 2 i o A0 o

e L Ak e e i e o o T ok e o e e T e e AW R L e M R A e s L o8 . A M A e e o ——— o

QUTPUT SUMMARY

RUNOFF DEPTH= @.1000@2 INCHES
PEAK FLOW= 1.41 CFS (0.0354 IPH)
AT TIME= F.518 HRS .
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DISTRIBUTED CURVE SUMMARY

R ST L TR R R R TR E S S T X B

1 73.00 39.67 100 .0@
] 73.00 39.67 100.09
CO—0FP MINE D—2R

INPUT SUMMARY

STORM DISTRIBUTION: FARMER-FLETCHER WATERSHED: DISTRIBUTED CN

— — AREA= 0.062 SM
LAND SLOPE= 63.0 PCT
o CHANNEL= 1725.@ FT
DEPTH= 1.4© INCHES AVG CN=  73.00
DURATION= 5.00 HRS ¢~ TIME CONC=  @.127 HRS
NUMBER OF LINES= 370 TIME INT= @.217 HRS

OUTPUT SUMMARY

RUNOFF DEPTH= 0.10002 INCHES
PEAK FLOW= 2.01 CFS (0.0504 IPH)
AT TIME= .B26 HRS

o o i L e e it A it sl e S o o o o L T Ak A e o . A in S s
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FAGE

HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1985

HYyDROLOGIC REPORT FOR
CO—0OFP Mirmne Undisturbed Area
HYDROGRAPH

S5. C. S.

LA (Bear Creek Falls Area)
Bear Creek

BASIN IDENTIFICATION
BASIN DISCHARGES INTO

BASIN AREA = §53.0@ ACRES

BASIN CURVE NUMBER = 73.00

24~HOUR PRECIPITATION = 2.50 INCHES

AVERAGE BASIN SLOPE = 19.@ %

HYDRAULIC LENGTH = 11,000.@¢ FEET

BASIN LAG = @.61 HOURS

HYDROGRAPH RUNOFF VALUES

25 YEAR STORM FREQUENCY

TIME RUNOFF TIME RUNOFF TIME RUNOFF TIME  RUNOFF
HOUR C.F.5. HOUR C.F.5. HOUR C.F.5. HOUR C.F.S
10.87 0.0 1@.83 2.0 11.00 0.0 11.17 2.0
11,33 2.0 11.50 2.2 11.67 2.1 11.83 2.1
12.00 15.0 12.17 56.3 12.33 1341 12.59 210.6
12.67 248.6 12.83 248.1 13.00 218.6 15.17 180.3
13.33 149.9 13.50 126. 1 13.67 196.8 13.83 2.5
14.00 81.2 14.17 72.0 14.33 64.6 14.50 58.5
14.67 54.2 14.83 3.3 15.00 52.7 15.17 48.3
15.33 43.0 15.50 40.6 15.67 39.6 15.83 38.9
16.900 Z8.6 16.17 38.4 16.33 37.8 16.50 3b.5
16.67 34.1 16.83 31.4 17.020 29.0 17.17 27.1
17.33 25.9 17.59 25.1 17.67 24.7 17.83 24 .4
18.00 24,2 18.17 24.1 18.33 24.0 18.50 24.0
18.67 24.0 18.83 24.0 19.00 24.Q 19,17 24.9
19.33 24.0 19.50 24.0 18.B67 24.0 19.83 24.0
20.00 23.9 20.17 23.9 2e.33 23.9 20.50 23.3
20.867 22.1 20.83 20.7 21.00 19.5 21.17 18.5
21.33 17.9 21.50 17.5 21.687 17.2 21.83 17.1
22.00 16.9 22.17 16.9 22.33 16.9 22.50 16.8
22.67 16.8 22.83 16.8 23.00 16.8 23.17 16.8
25.33 16.8 23.50 16.8 23.67 16.8 23.83 16.7
24.00 16.3 24,17 14.7 24.33 12.1 24.50 9.1
24 .67 6.4 24,83 4.3 25.00 3.0 Z25.17 2.1
25.33 1.5 25.50 1.1 25.67 0.8 25.83 2.6
26.00 8.5 26.17 Q.4 26.33 0.4 26.5@ @.4
26.87 0.3 26.83 Q.1 27.00 0.9 27.17 2.0
27.33 @.0 27.50 0.0 27.87 @.0 27.83 2.0
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1985

HYDROI_LOGIC REPORT FOR
CO—0F Mine Undisturbed Aarea

S. C. S. HYDROGRAPH

BASIN IDENTIFICATION LC (Right-hand Tributary)
BASIN DISCHARGES INTO Bear Creek

BASIN AREA = 481,00 ACRES

BASIN CURVE NUMBER = 73.00

£4-HOQUR PRECIPITATION = 2.60 INCHES

AVERAGE BASIN SLOPE = 32.06 %

HYDRAULIC LENGTH = 6,600.0 FEET

BASIN LAG = ©.31 HOURS

HYDROGRAPH RUNOFF VALUES
25 YEAR STORM FREQUENCY

TIME RUNOFF TIME RUNOFF TIME RUNOQFF TIME  RUNOFF

HOUR C.F.S. HOUR C.F.S. HOUR C.F.S. HOUR C.F.&.
19.67 0.2 10.83 2.0 11.00 2.0 11.17 0.9
11.33 0.0 11.50 0.0 11.67 0.4 11,83 7.1
12.00 51.3 12.17 157.8 12.332 203.49 12.50 155, 1
12.67 189.0 12.83 81.8 13.80 B1.4 13.17 50.2
13.33 45.2 13.50 43.0 13.687 35.8 13.83 31.6
14,00 28.8 14,17 26.6 14.33 24,2 14.50 21.B6
14.87 19.49 14.83 19.2 15.00 19.0 15.17 18.9
15.33 18.8 15.50 18.8 15.67 18.8 15.83 18.8
16.00 18.8 16,17 18.8 16.33 17.2 16.50 14.7
16.67 13.1 16.83 12.4 17.00 12.1 17.17 12.0
17.33 2.0 17.50 12.0 17.67 11.9 17.83 11.9
18.00 1.9 18.17 11.9 18.33 11.9 18.50 1.8
18.67 11.8 18.83 11.8 19.00 11.8 19.17 11.8
13.33 11.8 19.50 11.8 19.67 11.8 19.83 11.8
20.00 11.8 20.17 [ 20.53 11.3 29.50 9.9
20.67 9.1 20.83 8.7 21.00 8.5 2117 8.5
21.33 8.4 21.50 8.4 21.67 g.4 21.83 8.4
22.00 8.4 22.17 8.4 22.33 8.4 22.50 8.3
22.867 8.3 22.83 8.3 23.00 8.3 23.17 8.3
25.33 8.3 23.50 8.3 23.67 8.3 23.83 8.3
24.00 8.2 24.17 6.1 24,33 3.3 24.50 1.5
24.67 2.8 24,83 Q.4 25.00 0.3 25.17 0.2
25.33 0.2 25.50 .0 25.67 .0 25.83 0.0
26.00 6.0 26.17 0.0 2b.33 D.2 26.50 0.9
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Theory 3

THEQRY OF CALC! - \TION FOR WATERFLO/PLUS PROGRAM

This program was designed to produce water-surface prefiles for
flow through a reach of a natural river/st-eam channel. The basic
method used in the computations is the "Standard Step Method for
Natural Channels", This program is for tranquil (subcritical: flow
only: therefore, computations start downstream and proceed in the
upstream direct: un (see Figure 1).

A. STANDARD STEP METHQD FOR NATURAL SECTION

For gradually varied (tranquil) flow in a river, the Standard
Step Method of computing the water surface profile is an iterative
procedure. The water surface, ws, must be known at the starting
(downstream) section. The total head at Sectionl (seeFigure 2) is:

Hi = Z1 + Y1 + avhi = wsl + aVhl (1)
where: H = total head or energy (ft)
Z = vertical distance above horizontal datum (ft)
. : Y -~ water depth (ft) See Note

35 = Z +2Y = water surface elevation
avh = a(V®)/2g, adjusted velocity head (ft)

=
L

= velocity head coefficient — See Equation (2)
average velocity in the total area [ft/sec)
= acceleration due to gravity (ft/sec™)

a S w

Note: The slope of the channel bottom is assumed to be
small. Therefore, the vartical and normal dist-
ances to the channel bottom and water surface
are considered equal.

The velocity head coefficient, a, is defined as

Sum (Ki)3/(ai)?
Rt Do (2)
(KE)Y“ /(AL

where: Ki = convevance of the ith subsecticn ¢f the total
' section - See Equation (4-C)
Ai = area of ith subsection cf the total section

Kt = total conveyance of the uzection - See
Equation (4-D) _
. At = total area of the section - See Zquation (5]}
0000318

e 04 s o



Theory

B T o T - i B e BN S S - R > B oo B == B s S~

000319

ewem oy Ty oow W



Theory

|
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Downstream Upstream
Section
2
—
J ,,,#,,,,,ﬂf~'**“”’f avh2
| —
\ PR
'—#_-_d_ﬁ_ﬂ___n_ﬁﬂ__;zﬂ.m-—-*“*”T /
H2 v2
FLOW
H1 -
ws2
Zi=ad
72
z2
Datum
\ \/
L =

Definition. Sketch for Tranquil

Flow in an Open Channel
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3 Theory

. Conveyance, K, is from Manning's equatien, which is

2
Q = (1.qss/n)*(m*(R)z/“*(S)l/2 (3)

where: Q discharge (volume rate cf flow) (cfs)
n = Manning's n, a roughness coefficient
1.486 is a conversion factor such that values of
n are identical for English and Metric uBits
= cross sectional area of the section (ftC7)
hvdraulic radius of the section (ft)
= slope of energy gradient (ft/ft)

It

n >
]

The definiton of conveyance is

K= (1.486/n)*(A)*(R)%73 (4-A)

but often is used as
K = Q/(S)l/2 (4-8)

Vhen subsections? exist, a conveyance can be obtained for each
subzection. The numerical values of the Ki's of Equation (2) are
computed from Equation (4-A); i.e.,

273

Ki = (1.486/ni)*(Ai)*(R1i) (4-C)

The total conveyance of the cross section is defined as the sum of the
conveyances of the subsections; i.e.,

Kt = K1 + K2 + ... + Ki + ... Kn (4-D)

An obvious consequence is that the total area of the cross section
shounld be equal to the sum of the subsectional areas; i.e.,

At = A1 + A2 + ... + Al + ... An (5)

In the standard step method, a water surface is assumed at the

next section upstream (Section 2 in Figure 2); thus the total head
assumed is

Ha2 = 22 + Y2 4+ aVh2 = ws2 + aVh2 (6)

where: ws = Z + Y = water surface elevation (ft)

‘A subsection is a portion of the total area for which a single

. value of Manning's n can be assigned in the normal manner.

000321
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Theory 7

The total head at Section (2) can be computed from
Hc2 = H1 + Hf + He (7

where: Hf = head loss through the reach due to boundary
friction - See Equations (8-A) through (8-D}
He = eddy loss due to expansion/contraction of
the reach - See Equation (11)

An iterative solution is continued unti] the absolute value of (Ha2-
Hc?) is less thar an allowable error ; e.d. 0.005 ft. When this
errorl‘mitisreached,thevalueswithzasubscrnﬂ:2arerestoredwith
a subs  -ipt 1 and the upstream section data for the next section is
read into the program with subscript 2. The iterative solution cof
Equations (6) and (7) is repeated again. This procedure is repeated
far all of the reaches required to produce the water surface profile
for the stream.

The value of Hf regquired for the solution of Equation {7) may be
obtained ceveral different ways; for example, Reed & Wolfkill (1976)

discuss ¢t merits of four metheds, Thage ars (a) Zrarismn

convevans: (b)) av-rage friction slope, (¢) geometric mean fricticn
lope #ud .d) harmonic msan friction slope. In equational form,
hese methods m3y be written: '

a) Average Conveyance: Hf = L*((Q1 + Q2)/(K1l + K2))2 (8-A)

b) Average Friction Slope: Hf = L*(Sfl + sf2i1/2 (3-B)

. c s /2
c) Geometric Mean Friction Slope: Hf = L*(Sfl*SfZ)ll'

(3—C)
d) Harmonic Mean Friction S1: Hf = Lx(2*sf1*5f2)/7(5{1+8f2) (8-D)

where: L = length of reach between Sections 1 and 2

Sf = friction slope - See Equation (9)
01 = discharge (cfs) leaving the reach
Q2 = discharge (cfs) entering the reach

K = total conveyance of the section; i.e.,
Kt of Equation (4-D)

The friction slope, Sf, is defined as the slope of the energy gradient.
In the standard step method, Sf at a section is computed from a
nodification of Equation (4-B), namely

SEf = (O/Kt)? (9)

Z . . .
. In sonme instances, there is no water surface for which Ha2 = Hc2Z;
i.e., the iterative procedure does not converge on a solution. See

Appendix A for a discussion of convergence techniques used in this
proqram. :

Q000322
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8 Theory

A simplifving assumption often is made that Sf is the same for

all subsections; therefore, from Equations (4-D), and (3), we
clbtain
. 172
Q = (K1 + K2 + ... + Ki + ... Kn)*sf (10-A)
and
e ]

0i = (Ki)xsft/? (10-B)
It is also apparent that

Q =01 + Q2 + ... +0i 4+ ... On {10-C)
The eddy loss used in Equation (7) is computed from

He = Ce*ABS(aVhl — aVh2) (11)

where: Ce = eXpansion/contraction coefficient and 0<=Ce<=1.0

Theoretically, Manning's equation is applicable for uniform
flow only and uniform flow does not exist in natural channels. 1In
Equation (3), i is the clope of the energy gradient (equal to the slop=
¢f the channel and the slope of the water surface for uniform flow).
Thug for uniform flow, Hf is equal to L*5 and He is zero. HManning's
egu-tion can be used for gradually variad flow if the sectional and
flow properties of the reach are “averaged." Most of the numerical
averaging techniques, including standard step method, obtain the
averages based on the properties at the upstream and downstream
sections of the reach.

As stated above, this program is for tranquil flow only. If
the selution of the standard step method should produce a flow depth
equal to or less than critical depth, a “critical"” depth is computed
and used.to determine the water surface elevation for that section. A
nessage will be printed to &advise the User of this fact. If
"critical® depth is detected too often, a "super-critical" profile
should be computed and the final profile obtained based on engineering
judgement from an analysis of the tranquil and supercritical
profiles.
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Theory 9

Critical depth hsthedepﬂwforwhichthespecificener@y,E,isea
minimum; i.e., when dE/dY = 0. Herein, critical depth is computed by
an iterative procedure from

a(Q)xr
fow —mmmmem e (12)

where: 1 at critical depth (minimum specific enerqy)
» velocity head coefficient

discharge (volume rate of flow) (cfs)

top width of channel at water surfage (ft)
acceleration dve to gravity (ft/sec™)
crogs—sectional area of the channel below T

(ft7)

=0 P30 N
It u H

This eguation is an approximation because the veloc¢ity head
coefficient, a, is also a function of depth, Y (See Equation (21},
kut was held constant in taking the derivative ¢f E withrespect to Y,
(Chow (1959)). Critical depth, Yc, is the depth at whichf is equal
tounity for agiven discharge and thus the depth at which the specific
en:rgy is aminimum. Unfortunately, in some instan«:s, f in Equation
(12) is unity at three (3} different depths. ESee . .pendix A for a
further discussion and how convergence for critical depth is obtained
in this pregram. '
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10 ' Theory

2. Normal Depth:

Ancther depth that is often important in the analysis of water-—
surface profiles is normal depth, Yn. Normal depth is obtained from
thning' equation and thus is applicable only 7or uniform flow.
N vertheless, the magnitude of Yn is a useful parameter in many
gradually varied and rapidly varied flow problems. An iterative
procedure is used ta compute normal depth. See Appendix A for a
discussion of the convergence technique used in the computation of
normal depth.

In this program, normal depth is used for three reasons:
1) to obtain starting depths at the first section
2) required for channel-contraction ratio
3) required in determining the need c¢f inserting
"special” sections.

a. Starting Depth: The standard step method is an
iterative—-numerical technicue and the water surface at the downstream
csection must be known. In this program, the User may input a known
water surface for the first section or tell the program to start at
“normsl" depth or to start at “critical" depth.

A known critical depth control is the ideal starting place;

however, it is'not always present, In many instances, the starting
water surface [s evident from physical data. If neither of the above
exist, axperience has shown that a reasonable starting place is

"normal"” depth.

b. Channel-Contraction Ratio: This ratio is a function of
normal depth and is a parameter in the bridge low flow contrecl
discussion which follows,

c. Special Sections: Special sections are inserted (bv
the program) under certain circumstances such as in a rapidly varie"
flow zone. The standard step methodutilizes "averages" based on th=
properties obtained at the upstream and downstream sections ¢f the
reach. If the downstreamsection is at or near critical depth and the
reach lenath ig relatively long, the Hf computed from Equations (8-A)
through (8-~D) might be unreasonably high. To guard against this
happening, special sections are inserted to keep the reach length
short enough such that computed values of Hf are reasonable for the
reach. One of the parameters required for the program to branch for
the purpose of inserting apec1al section(s) is normal depth.

For more detailed discussions of the standard step methed,
critical depth, specific energy diagrams, normal depth, etc., see
standard texts con flow in open channels; e.g., Chow (1959} or
Henderson (1966).

0000325

R e 3

Y

I OBEl

tg

-7

e

were

™R “F¥RL

g



alh
Blc

Ce
dus
Emin
a]

Ha

He

He

Hf

K

Lc

3

Qc
leo
Qew

Qu

Rmin
Sf

So

il

FAGE

HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1385

LIST OF SYMBOLS

Definition
Sumb (Ki~3)/(AL1"2)]
velocity head coefficient = -———~-—--v-mr-—
(Kt 2)/(aL72)
cross—sectional area

a*(V"2)/2q, adjustad velocity head

bridge low chord elevation

coefficient of discharge

bridge coefficient correction (entered by user)
coefficient of expansion/contraction

(wed-ws2) in bridge low flow routine

lowest elevation of cross-section (Y=@)
acceleration of gravity (fi/
total head = EmintY+alh or ws+alh

wstalh, used in iterative solutions (ws assumed)
H1+Hf+He , computed total head (in an iteration?
Ce*ABS(alVhl-aUhl). Head loss due to esddies
caused by changes in sectional gQeometry ihrough
the reach.

head loss due to boundary friction
conveyance=(1.4865/n)AR"(2/3) or (/5c".5

K/1000

length of (bridge,culvert/reach/weir)

(bridge length)/(bridge opening width?

channel constriction ratio = 1 -g/Q: (bridge)
Manning’'s roughness ceefficient

discharge at Yn3 that could pass through bridqge
opening without contracting: (bridge)

discharge

discharge computed for bridge with a trial ws3
discharge of culvert (entrance orifice control)
discharge of culvert (entrance weir control)
discharge cver roadway (bridge/culvert)
hydraulic radius = A/WP

minimum elevation of road profile

slope of energy gradient = Hf/L for the reach
and (Q/K)"2 at a section

slope of the channel bottom

Station

0000326
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1885

LIST OF SYMBOLS

Symbol Definition Units
T top width of cross-section at ws (ft)
¥ = Q/A, average velocity for cross—sectiion (ft/sec)

Uh = U"2/2q, velocity head (ft)
W width of (bridge/culvert) (ft)
WP wetted perimeter of cross-section (ft)
Wws water surface elevation (ft)
ws* = (wsd - ws3@Yn3): (bridge) (ft)
Y water depth = ws-Emin (ft)
Yc critical depth (ft)
Yn normal depth (ft)
7 vertical! distance ' (ft)

SUBSCRIPTS
{ the downsiream seciion the raach
P the upstream section the reach

3 if 2 is either a bridge or a culvert, 3 is the sec-
tion upstream of the bridge/culvert.
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HORROCKS/CAROLLD ENGINEERS
AMERICAN FORK , UTAH

June 17, 198%

CO0-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW B@" FIPE

Input Data for Section 1

e i M el S S L T S A o At i e o e = it e o e i —

Natural Section:
Station: o+ 0.00
Slope of channel bottom = @.0541 ft/ft (to compute Yn)

Discharge data

Field Return Flow Field Return Flow
NO Period Rate # Paeriod Rate
{yrs) {cfs) (yrs) {cfs)
1 25 365.7

Ground Profile Data

Point Distance Elevation Point Distance Elzvation
(ft) (ft) (fi) (ft)
1 15.5 63.8 Z 22.8 7.6
3 38.6 £8.9 4 47 .4 B65.7
9 B2.7 B3.7 B 65.2 62.5
7 £8.8 64.4 8 77.8 B7.2

Manning's n

Sub-Section Point to Point Manning's n
1 1 1 0,0500
2 1 8 ?.0500
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HORROCKS/CARDLLD ENGINEERS
AMERICAN FORK, UTAH

June 17, 1985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 6@" PIPE

Input Data for Section 2

Natural Section:
Station: 2+88.40
Slope of channel hottom = @.0513 fi/f¢ (to compute ¥Yn)

Discharge data

Field Return Flow Field Return Flow
NO Period Rate ps Period Rate
(yrs) (cfs) (yrs) (cfs)
1 25 365.,7

Ground Profile Data

Point Distance Elevation Point Distance Elevation
{(f1) {(ft) (ft) (ft)
| 52.8 B66.6 2 68.5 63.8
3 77.3 60.7 4 93.3 B61.2
5 98.8 59.7 6 103.2 G1.8
7 111.7 64.7 8 129.3 B5.0
3 133.9 B4,

Manning's n

Sub-Section Point to Point Manning's n

! 1 1 2.0500
0.0500

~J
(9]

0000329



PAGE

HORROCKS/CARDLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW B@" PIPE

Input Data for Section 3

Natural Section:

Station: ¢+89.40
Slope of channel botiom = ©.08513 ft/ft {(to compute Yn)
Discharge data
Field Return Flow Field Return Flow
NO FPeriod Rate ¥ Period Rate
{yrs) (cfs) {yrs) (cfs)
] 25 365.7
Ground Profile Data
Point Distance Elevation Point DQistance Elevation
(ft) (ft) (ft) {(ft)
1 76.6 B7.5 2 87.1 61.2
3 96.1 61.2 4 102.0 59.2
5 106.4 E1.6 B 115.6 B4.7
7 134.0 £5.@ 8 138.9 E4.1
Manning's n
Sub~Section Point to Point Manning's n
} 1 1 0.0500
2 1 8 0.0500

0000330
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HORROCKS/CAROLLD ENGINEERS
AMERICAN FORK , UTAH

June 17, 198%

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 690" PIPE

Input Data for Section 4

Natural Section:
Station: 1+22.10
Slope of channel bottom = 0.0611 ft/ft (to compute Yn)

Discharge data

Field Return Flow Field Return Flow
NGO FPeriod Rate # Period Rate
(yrs) (cfs) {yrs) (cfs)
1 28 365.7

Ground Profile Data

Point Distance Elevation Point Distance Elevation
(ft) (ft) (ft) (ft)
1 80.6 67.1 2 85.1 68.6
3 97.3 62.5 4 191.1 1.1
5 1@4.5 62.9 g 116.2 67.6
7 137.2 67.7

Manning's n

Sub-5Section Point to Point Manning's n
1 1 1 0.0500
2 ! 7 0.0500

0000331
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HORROCKS/CAROLLD ENGINEERS
AMERICAN FORK, UTAH

June 17, 14985

CG-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 60" PIPE

Input Data for Section 5

Natural Section:
Station: 1+48. 30
Slope of channel bottom = @0.0Q0632 ft/ft {to compute Yn)

Discharge data

Field Return Flow Field Return Flow
NO Period Rate # Feriod Rate
{yrs) (cfs) (yrs) (cfs)
1 25 365.7

Ground Profile Data

Point Distance Elevation Point Distance Elevation
{(ft) (ft) (ft) (ft)

| 89.4 68.1 2 94,2 67.9

3 101.3 64.7 4 105.4 4.2

5 108.5 62.8 = 110.9 83.8

7 111.5 68.8 8 125.1 £9.86

Manning’s n

Sub-Section Foint to Point Manning's n
] 1 1 0.0500
2 | 8 @.0500

0000332
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HORKOCKS/CAROLLD ENGINEERS
AMERICAN FORK , UTAH

June 17, 1985

CG-0P MINE -~ BEAR CREEK CANYON
BEAR CREEK BELQW 60" PIFE

Input Data for Section B

Natural Section:
Station: 1+74.40
Slope of channel bDeottom = 0.0432 ft/ft (to compute Yn)

Dizcharye data

Field Return Flow Field Return Flouw
NOD FPeriod Rate ¥ Feriod Rate
(yrs) (cfs) {yrs) {(cfs)
1 25 365.7

Ground Profile Data

Point Distance Elevation Point Distance Flevation
(ft) (ft) (fi) (ft)

1 118.6 67.3 2 127.2 0.3

3 137.56 B4.4 4 145.6 £5.3

5 155.9 71.5 B 177.4 71.3

Sub-Secticn Point to FPoint Manning's n
1 ! 1 @.0500
2 1 B @.0500

000333
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 13885

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW B@" PIPE

Input Data for Section 7

Natural Section:
Station: 2+ B.20
Slope of channel bottom = 0.8486 ft/ft (to compute Yn)

Discharge data

Field Return Flow Field Return Flow
NO Feriod Rate ¥ Period Rate
{yrs) (cfs) (yrs) (cfa)
1 25 365.7

Ground Profile Data

Foint Distance Elevation Point Distance Elevation
(ft) (ft) (ft) (ft)

1 2.0 71.8 p 9.8 BE.9

3 18.4 65.3 4 25.4 B6.9

5 Z5.3 73.7 B 61.7 74 .9

Manning's n

Sub-Section Point to Point Manning's n
1 ! 1 ?.2500
2 1 b @.0500

0000334
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HORRQCKS /CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 60" PIPE

Input Data for Section B

Natural Section:
Station: 2+48.90
Slope of channel bottom = @.061Q@ ft/ft (to compute Yni

Discharge data

Field Return Flow Field Return Flow
NO Period Rate b4 Feriod Rate
{(vrs) (cfs) (yrs) tcfs)
1 25 2b5.7

Ground Profile Data

Point UOistance Elevation Point Distance Elevation
(ft) (ft) (ft) (ft)
1 96.2 75.3 2 125.8 75.7
3 139.8 63.0 4 143.0 6.1
5 151.0 711 g 165.0 70.3
7 172.0 73.1 8 192.9 7.7
9 226.0 95.2

Manning’s n

Sub-Section Point to Point Manning's n
1 1 1 0.0500
2 | 9 0.0500

3au0335
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HORROCKS/CAROLLGO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1885

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 68" PIPE

Input Data for Section 9

Natural Section:
Station: 2+93.00
Slope of channel hottom = 0.0640 ft/ft {to compute Yn)

Field Return Flow Field Feturn Flow
NG Period Rate # Feriod Rate
{yrs) (cfs) {yrs) (cfs)
1 25 3659.7

Point Distance Elevation Point Distance Elevation
(ft) (ft) (ft) (ft)
1 74,2 85.4 2 132.7 84.86
3 144.3 80.2 4 168.7 70.6
5 171.8 72.5 ) 183.9 74.2
7 207.@ 75.1 8 214.9 80.9
9 237.0 94.3

Manning's n

Sub-Section Point to Point Manning's n
1 1 1 @.0500
2 ] 9 @.0500

000336
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HORROCKS /CARCLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1385

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW B@" PIPE

Input Data for Section 10

Natural Section:
Station: 3+56.70
Slope of channel bottom = @.0484 ft/ft (to compute Yn)

Nischarge data

Field Return Flow Field Return Flow
NGO Feriod Hate ¥ FPerind Rate
(yrs) {cfs) (yrs) (cfs)
1 25 3B85.7

Point Distance Elevation Point Distance Elevation
(ft) (ft) {(fi) (ft)
1 114.0 50.8 2 118.3 88.3
3 121.4 89.4 4 162.0 86.9
5 175.@ 83.7 6 188.0 75.2
7 192 .1 75.0 8 197.2 75.4
9 247 .0 85.3

Manning'’s n

Sub-Saction Point to Point Manning's n
1 1 1 Q.0500
? 1 9 0.0500

B0onaay
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW B@" PIPE

RATING CURVE FOR SECTION |
SECTION SLOPE = 0.0541 ft/ft

Water Area Wetted Top K Flow Uelocity
Surface Perimeter Width Rate
(ft) (ft°2) (ft) (ft) (cfs) (fi/sec)
2.50 .0 0.0 2.0 .0 0.0 .0
6£3.00 @.5 2.2 2.0 0.0 1.3 2.5
64.00 4.7 8.3 7.6 @.1 22.4 4.7
85.00 17.4 18.3 18.0 0.5 1135.6 5.5
66.00 40.6 28.5 27.4 1.5 354.4 B.7
67.00 6.9 34.8 33.3 3.4 787.4 1
£8.00 106 .2 29.2 36.7 6.1 1425.8 13.4
69.00 144.3 43.5 39.8 9.5 2220 .4 i5.4
70.060 187.1 51.2 465.4 13.3 3099.1 16.6
71.09 238.5 B2.3 56.4 18.0 4192 .1 17.6
2.00 299.0 £9.4 2.3 23.5 5472.6 18.3

0000340



PAGE

HORROCKS/CAROLLD ERGINEERS
AMERICAN FORK, UTAH

June 17, 1885

CO-0F MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 6@" PIPE

RATING CURVE FOR SECTION 2
SECTION SLOPE = Q.0513 ft/ft

Water Area Wetted Top K * Flow Velocity

Surface Perimeter Width Rate

(ft) (f172) (ft) (ft) (cfs) (fi/sec)
53.2 0.0 0.0 0.0 0.0 2.0 0.0
K0.00 1.5 4.0 3.7 0.0 5.0 3.4
G1.00 9.0 19.5 18.7 0.2 46.8 .2
67.00 36.3 51.8 30.6 T.2 266.4 7.3
£3.00 £9.6 37.7 36.1 3.1 705.7 19.1
64.00 106.4 43.8 41.9 5.9 1335.0 12.3

000341
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK ,  UTAH

June 17, 14985

CO-0P MINE -~ BEAR CREEK CANYON
BEAR CREEK BELOW 60" PIPE

RATING CURVE FOR SECTION 3
SECTION SLOPE = 0.0@513 ft/ft

Water Area Watted Top K Flow Velocity
Surface Perimeter Width Rate
(fi) (fFt~2) (ft) (ft) (cfs) (ft/sec)
59.20 0.2 Q.0 Q.2 0.0 0.9 0.9
G@.00 1.5 4.2 3.8 Q.0 5.3 3.5
61.00 7.7 9.4 2.5 0.2 46.0 5.9
62.00 25.6 23.0 21.8 @.8 185.2 7.2
3.00 49.8 281 26.5 2.2 490, 1 5.8
54.060 78.5 33.2 3t 4,1 938.7 12.8@

6000342
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HORROCKS/CAROLLYD ENGINEERS
AMERICAN FORK , UTAH

June 17, 198RS

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 60" PIPE

RATING CURVE FOR SECTION 4
SECTION SLOPE = 0.0611 ft/ft

Water Area Wetted Top Fo* Flow Velocity
Surface Perimetar Width Rate
(ft) (ft°2) (ft) (ft) (cfs) (ft/sec)
£1.10 0.9 0.0 @.@ 2.0 @.0 0.0
£2.00 1.7 4.2 3.8 .0 6.8 4.0
63.00 7.5 8.8 7.9 0.2 49,8 6.6
54.00 17.7 15.8 12.5 2.6 153.8 8.7
65.00 32.5 18.8 17.1 1.4 343.8 10.6
66.00 51.9 23.8 21.7 2.6 G49.4 2.3
67.00 75.8 28.8 26.2 4.3 1961.7 14,0
B8.00¢ 112.7 5.8 3.5 5.4 1332.8 11.8
59.00 168.4 Btl.2 b6.6 9.8 2430.0 t4.4

6000343
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HORROCKS/CARCLLO ENGINEERS
AMERICAN FORK . UTAH

June 17, 1985

CO-0P MINE - BEAR CREEK CANYOCN
BEAR CREEK BELOW &0" PIPE

RATING CURVE FOR SECTION &
SECTION SLOPE = ©.0632 ft/ft

Water Area Wetted Top K« Flow Yzlocity
Surface Perimeter Width Rate
(ft) (ft 2) (ft) (ft) (¢cfs) (fi/sec)
2.80 0.0 0.9 2.9 Q.0 0.0 2.0
63.00 .1 0.8 0.7 Q.2 .1 1.5
54,00 2.7 4.9 4.2 @.1 12,1 4.9
65.00 9.8 11.3 9.7 .3 BB.2 6.8
66.00 20.8 14.8 2.7 0.8 194.3 9.4
57.00 34.3 18.3 14.8 1.5 289.2 11.4
B&.0@ 50.4 23.9 19.5 2.5 618.9 12,3
£59.00 2.6 30.6 25.5 3.8 966.3 13.3
70.00 105.3 41.2 35.7 5.8 1470.4 14.0

0000344
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HORROCKS/CAROLLO ENGIWEERS
AMERICAN FORK, UTAH

June 17, 1985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW B@" PIPE

RATING CURVE FOR SECTION 6
SECTION SLOPE = ©0.0432 ft/ft

Water Araa Wetted Top K Flow Uelocity
Surface Perimeter Width Rate

(ft) (ft°2) (fi) (ft? {cfs) (ft/sec)
64 .40 2.9 0.0 0. 0.0 2.0 0.0
65.00 2.1 7.3 7.1 0.0 5.8 2.7
66.00 13.1 13.6 12.9 Q.4 78.5 5.9
B7.00 27.6 17.4 16.2 [ 252.0 8.4
68.00 46,1 23.4 21.4 2.2 468.0 12.1
£9.060 70.6 30.2 27.6 3.9 809.3 11.5
70.20 181.3 37.1 33.7 6.2 1279.8 12.6
71.00 136.8 40 .4 36.5 9.2 19@6.7 15.9

0000345
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HORROCKS/CAROLLGO ENGINEERS
AMERICAN FORK, UTAH

June 17, 13885

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELQW B@" PIPE

RATING CURVE FOR SECTION 7
SECTION SLOPE = @.@496 ft/ft

Water Area Wetted Top fo* Flow Velocity
Surface Perimeter Width Rate
(ft) (ft"2) (ft) (ft) {(cfs) (ft/sec)
65.350 0.0 2.0 Q.0 0.0 @.0 0.0
66.00 2.4 7.0 5.8 ®.0 7.7 3.2
57.00 141 16.3 15.9 0.4 84,7 5.0
68.00 31.7 20.3 15.4 1.3 282.6 8.9
65,00 2.9 24.3 22.89 2.6 586.8 1.1
70.00 77.4 28.3 26.3 4.5 1002 1 2.9
71.00 185.5 32.3 29.8 6.9 1635.7 14.6
72.00 136.9 35.9 32.8 9.9 2215.2 16.2
75.00 170.5 37.7 34.3 13.9 3e88.4 18.1
74.00 206.4 45.5 41.9 16.8 3744.5 18.1
75.00 259.72 65.4 61.7 19.3 4296.2 16.6

0000348
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HORROCKS/CAROGLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1985

CO-0F MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 60" PIPE

RATING CURVE FOR SECTION 8
SECTION SLOPE = 0.8610 ft/ft

Water Area Wetted Top B * Flow Velocity
Surface Perimeter Width Rate

(ft) (ft°2) (ft) (ft) (cfs) (ft/sec)
he. 1o 0.0 0.0 0.2 0.0 0.0 0.0
£9.00 2.8 6.1 5.8 0.0 1¢.9 4.2
70.00 1.8 11.2 10.5 @.3 7.0 7ol
71.00 28.6 30.5 29.3 1.0 2349.9 8.4
7:.00 6BZ.7 42 .4 40.6 2.6 £37.6 10.2
75.00 113.5 83.6 61.0 5.6 1373.8 12.1
74,00 178.0 £3.5 66.4 9.9 2446.9 13.7
75.00 246.72 73.6 .0 6.4 4941 1 16.4
75 .00 332.8 106.7 102.7 21,1 L5213.3 15,7
77.00 4736 .2 108.6 104.3 A2.8 8091 .1 18.5
78.00 541.3 119.5 105.95 46 .4 1146@.9 21.2
79.00 6§47.9 112.4 167.5 61.9 15293.5 23.6
80.00 756.2 114.2 189.0 79.2 19566.9 25.8
81.00 866.2 116.1 110.6 898.2 24264.2 28.0
2.02 §77.5 118.0 11z2.2 118.9 29371.5 0.0
835.00 1892.5 119.9 113.8 141.2 24878.0 32.0
24,00 1205, 1 121.8 115.4 165.1 40774.5 33.8
85.00 1321.4 123.7 117.0 190.5 47053.3 35.6
86.00 1438.2 125.6 t18.6 217.5 53708, 37.3
87.00 1568.6 127.4 120.2 245.8 E@733.5 39.0
88.00 t679.7 129.3 121.8 275.8 68125.0 40.6
89.00 1802.3 131.2 23.4 307.2 75878.8 42 .1
90.00 1926.5 13301 125.0 240 .1 83991 .5 435.6
31.00 £052.3 135.0 126.6 374 .4 92460.6 451
2.00 2179.7 136.9 128.2 410.1 101283.6 46.5
95.100 2508.7 138.7 129.8 447 .2 110458.7 47 .8

0000347
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HORROUKS/CAROLLO ENGINEERSG
AMERICAN FORK , UTAH

June 17, 1985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 62" PIPE

RATING CURVE FOR SECTION 9
SECTION SLOPE = 9.0640 ft/ft

Water Area Wetted Top K+ Flow Velocity
Surface Perimeter Width Rate
(ft) (ft"2) (ft (ft) {cfs) (fi/sec)
70.60 Q.0 .0 0.0 2.0 0.0 0.0
71.00 0.3 1.9 1.7 2.9 0.8 2.4
72.00 4.1 6.5 5.8 2.1 22.6 5.5
73.00 12.7 13.8 2.8 2.4 90.5 7
74 .00 30.3 23.7 272.4 1.1 268.2 8.9
75.00 63.5 48.4 46.9 2.3 871.7 3.0
76.00 114.5 551 63.1 5.5 1403.2 12.2
77.00 169.6 9.4 56.9 12.1 2564.9 15.1
78.00 228.3 B3.7 0.6 15.9 4019.1 17.6
73.00 290.8 £8.0 54.4 22.8 5758.6 13.8
80.00 357.0 72.3 68.1 20.8 7782.2 21.8
81.00 427.0 6.7 72.0 39.9 10082.7 23.8
82.00 501.2 81.5 76.3 50.0 12644 .1 25.72
835.00 579.7 86.4 80.7 61.3 155111 26.8
84.00 B62.6 g91.2 85.0 73.9 18692 .4 28.2
85.00 755.4 1241 117.6 74.9 18936.6 25.1
856.00 887.3 155.3 148.6 85.9 21719.2 24.2
87.00@ 1046.7 157.3 150.3 119.0 27838.9 26.6
88.00 1197.8 159.3 15Z2.0 136.6 34565.4 28.9
89.00 135Q0.7 161.3 153.7 165.5 41877.4 31.0
90.00 1505.72 163.32 155.4 196.7 49757.7 33.1
91.00 1661.5 165.3 1571 230.0 58191.4 35.0
32.00 1818.5 167.2 158.98 265.5 B7166.1 36.9
93.00 1979.72 169.2 160.6 303 .1 6671,2 38.7
94.00 2140.8 171.2 162.3 342.7 86697.3 40.5

0000348
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HORROCKS/CAROLLO ENGINEERS
AMERIGAN FORK, UTAH

June 17, 1985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 60" PIPE

RATING CURVE FOR SECTION 10
SECTION SLOPE = 0.0484 ft/ft

Water Area Wetted Top K* Flow Velocity
Surface Perimeter Width Rate

(ft) (ft"2) (ft) (ft) (cfs) (ft/sec)
75.80 0.0 2.0 0.0 0.9 0.0 2.8
76.00 9.1 13.6 13.3 0.2 45.9 5.0
77,00 25.6 20.3 19.6 0.9 195.7 7.6
72.00 48.4 26.9 25.9 2.1 487.3 9.7
79.00 7.4 33.6 32.2 4.0 885.1 11.4
80.00 112.8 49.3 58.5 6.7 1464.98 132.0
81.00 154.4 46.93 44 .8 19.2 2233 .1 14.5

2.00 202.3 53.6 1.1 t4.6 3207.2 15.9
83.00 256.5 6@.3 57.4 20.0 4405, 9 17.2
84.00 2171 67.4 a1 26.5 5822.4 18.4
85.00 385.2 75.0 72.1 53.9 7458.8 19.4
86.00 460.72 81.3 76.9 43.5 9569 .0 20.8
87.00 538.9 87.1 g81.6 54.0 11873.b 22.0
88.00 B28.7 104 .4 97.9 B1.8 13605.5 21.6
£89.00 735.8 125.2 117.3 72.4 15931.2 2.7
90.00 8RO.0Q 135.8 126.6 87.5 19242.8 2.4
91.00 987.4 138.4 128.0 108.7 23923.5 24.2
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HORROCKS/CARCLLO ENGINEERS
AMERICAN FORK | UTAH

June 17, 1585

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW &@" PIPE

BEAR CREEK BELOW E@" PIPE

Section no = | Natural Station 0+ 0.09
Discharge = 366 cfs Return period = 25 yrs
Water surface = BBE.33 ft Total head = 67.16 ft
Minimum Elev. = £Z2.50 ft Friction Sleoepe = ©0.0318
Depth = 3.83 ft Bottom Slope = {.08541
Normal depth = 3.55 ft Critical Depth = J.82 ft
Data for Cross Section Sub-areas

1 2 SUM
A o 50 50
WP @ 31 31
T ] 29 29
K o* ] P 2
Q 0 366 366
Y 2.0 7.3
Average Uelocity of Section (V=Q/A) = 7.35 ft/sec
Alpha (Velocity Head Coefficient) = 1.00
Adjusted Velocity Head (ALPHA{U"2)/2g) = 2.84 ft

0000350
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1385

CO-0F MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 60" PIPE

BEAR CREEK BELOW B@" PIPE

Section no = 2 Natural Station 0+88.40
Discharge = 366 cfs Return period = 25 vyrs
Water surface = 67.46 ft Total head = B7.47 ft
Minimum Elev, = 69.20 ft Friction Slope = 0.0002
Depth = 8.26 ft Bottom Slope = P.0513

Data for Cross Section Sub-areas

1 2 SUM
A @ 351 351
WP 1 87 88
T @ B1 81
K @ 2 26
Q i 366 366
U 3.0 1.0
Average Velocity of Section (U=Q/A/) = 1.04 ft/sec
Alpha (Velocity Head Coefficient) = 1.00
Adjusted Velocity Head (ALPHA(U"2)/2g) = 0.02 ft

0000351
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HORROCKS/CAROLLO ENGINEEKRS
AMERICAN FORK , UTAH

June 17, 1985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 60" PIPE

BEAR CREEK RELOW BG" FIPE

Section no = 3 Natural Station Q+£9.40
Discharge = 266 cfs Return period = 25 yrs
Water surface = B7.46 ft Total head = 67.48 ft
Minimum Elev. = £9.20 ft Friction Slope = 0.0004
Depth = B.26 ft Bottom Slope = @.9513
Data for Cross Section Sub-arzas

1 P SUM
A @ 265 265
WP @ 659 69
T i Z bz
K * ] 19 19
Q j 366 366
v, 0.0 1.4
Average VYelocity of Section (U=Q/A) = 1.38 ft/sec
Alpha (Velocity Head Coefficient) = 1.00
Adjusted Velocity Head (ALPHA(U"2)/2g) = Q.03 ft

0o00352



CO-~-0F MINE -~ BEAR CREEK

BEAR CREEK BELOW EQ@" PIPE
BEAR CREEK BELOW B6@" PIPE
Section no = 4 Natural
Discharge =

Water surface = 67.35 ft
Minimum Elev. = 61,10 ft
Depth = B5.25 ft

CANYON

366 cfs

PAGE
HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 14985
Station i+22.10
Return period = 25
Total head = 67.64
Friction Slope = ©.0053
Bottom Slope = @.0611

Data for Cross Section Sub=-areas

1 Z SUM
A 0 85 85
WP @ 31 32
T @ 29 29
K# @ 3 5
Q 2 366 566
U 2.0 4.3

Average Velocity of Section
Alpha

(Velocity Head Coefficient)
Adjusted Velocity Head (ALPHA(V"2)/2qg)

4.28 ft/sec
1.00
.28 ft

(U=Q/A7)

1t

000053 5;

yrs

ft



FAGE _
HORROCKS/CAROLLO
AMERICAN FORK, U
June 17, 1985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW B@" PIPE

BEAR CREEK BELOW 68" PIPE

Section no = & Natural Station
Discharge = 366 cfs Return period
Water surface = 67.40 ft Total head

E2.80 fi Friction Slope
4,60 ft Bottom Slope
Critical Depth

Minimum Elev.
Oepth

1]

Data for Cross Section Sub-areas

1 g SUM
A i 49 49
WP ? 2 20
T @ 16 15
B ? z 2
Q @ 3686 366
v 0.0 9.1
fiverage Velocity of Section (U=@/a) = g
Alpha (Velocity Head Coefficient) = 1

Adjusted Velocity Head (ALPHA(Y*Z2)/2qg)

0000354

ENGINEERS
TAH

14+48.30
= 25 yrs
= 68.67 ft
= @.0355
= D.063Z
= 4.59 ft
.25 ft/sec
.00
27 ft



. C0-0P MINE - BEAR CREEK CANYON

BEAR CREEK BELOW 68" PIPE

BEAR CREEK BELOW b0" PIPE

Section no = b Natural
Discharge = 368
Water surface = 68.392
Minimum Elev. = 64.40
Depth = 4,52

cfs
ft
fi
ft

PAGE
HORROCKS/CARGI.LLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1985
Station 1+74.40
Return period = 25
Total head = 69.36
Friction Slope = ©.0096
Bottom Slope = 0.0432

Data for Cross Section Sub-areas

| 2 SUM
A @ 68 68
WP 2 30 31
T 0 27 27
Ko a 4 4
Q ) 366 3686
U 0.0 5.3

Average VYelocity of Section
Alpha

(Ualocity Head Coefficient)
Adjusted Velocity Head (ALPHA(U"2)/2qg)

5.35 fi/sec
1.00
Q.44 ft

(U=Q/A)

it

0000355
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fi
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 18985

CO~0P MINE - BEAR CREEK CANYON
BEAR CREEK BELGW 60" PIRE

BEAR CREEK BELOW £@" PIPE

Section no = 7 Natural Station 2+ B.20
Discharge = 366 c¢fs Return period = 25 yrs
Water surface = B9.20 ft Total head = £3.83 ft
Minimum Elev. = B5.30 ft Friction Slope = 0.0153
Depth = 2,90 ft Bottom Slope = @.0496
Data for Cross Section Sub-areas

1 2 SUM
A @ 57 57
WP ? 25 25
T @ 24 24
K * @ 3 3
Q @ J66 366
Y 0.0 B.4
Average Velocity of Section (U=Q/A) = £.37 ft/sec
Alpha (Uelocity Head Coefficient) = 1.00
Adjusted Velocity Head (ALPHAVU"2)/2g) = @.63 ft
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HORROCKS/CARDLLO ENGINEERS
AMERICAN FORK  UTAH

June 17, 1885

CO-0F MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 60" PIPRE

BEAR CREEK BELOW 60" PIPE

Section no = 8 Natural Station 2+48 .90
Discharqge = 366 ¢fs Return period = 25 yrs
Water surfacs = 71.75 ft Total head = 72.48 ft
Minimum Elev, = E8.10 ft Friction Slope = 0.0323
Depth = J.65 ft Bottom Sleope = 0.06192
Critical Depth = 3.54 ft

Data for Cross Section Sub-areas

1 2 SUM
A @ 53 53
WP (] 37 37
T @ 35 35
K o* i 2 2
Q 0 366 366
U 0.0 6.9
Average Velocity of Section (U=Q/A) = £.88 ft/sec
Alpha (Velocity Head Coefficient) = 1.08
Adjusted Velocity Head (ALPHA(VU"2)/2g) = @.74 f4

6000357
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK, UTAH

June 17, 1985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 80" PIPE

BEAR CREEK BELOW 6@" PIPE

Section no = 9 Natural Station 2+95.0¢
Discharge = 366 cfs Return period = 25 yrs
Water surface = 74.84 ft Total head = 75.49 ft
Minimum Elev. = 70.60 ft Friction Slope = 0.0340
Depth = 4.24 f4¢ Bottom Slope = 0.0640
Critical Depth = 23t

Data for Cross Section Sub-areas

1 2 5UM
A (i 56 56
WP ) 44 44
T @ 43 43
Ko ] 2 2
G @ 366 366
Y 0.0 6.5
Average Velocity of Section (U=Q/A) = 5.47 ft/sec
Alpha (Valocity Head Coefficient) = 1.00
Adjusted Velocity Head (ALPHA(V"Z2)/2qg) = 0.65 ft

0000358
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK , UTAH

June 17, 18985

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELCOW 62" PIPE

BEAR CREEK BELQW 50" FPIPE

Section no = 10 Natural Station 3+56.70
Discharge = 366 cfs Return period = 25 yrs
Water surface = 77.98 ft Total head = 78.89 ft
Minimum Elev. = 75.00 ft Friction Slope = 0.0307
Depth = 2.98 ft Bottom Slope = 0.0484
Critical Depth = 2.97 ft

Data for Cross Section Sub-areas

1 2 SUM
A 2 48 48
WP i 27 27
T ;] 26 26
K 1] 2 2
Q 2 366 JB6
V @.9 7.7
Average Uelocity of Section (U=Q/A) = 7.66 ft/sec
Alpha (Velocity Head Coefficient) = 1.00

#

Adjusted Vslocity Head (ALPHA(U"2)/2q) @.91 ft

0000359 -
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HORROCKS/CAROLLO ENGINEERS
AMERTCAN FORK
June 17, 183R5

UTAH

Tota
Head
{(ft)

67
B7.
B57.
B7.
58.
B9.
E9.
72
75.

L

1B

47
48
64
67
36
83

.48

49

Ramarks

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW 60" PIPRE
BEAR CREEK BELOW 80" PIPE
Section Station Discharge Depth Water
Surface
(ft) (cfs) {(ft) (ft)
1 P+ 0.00@ 368 3.83 66.33
2 0+88.40 366 8.26 7.486
3 @+849.4@ 366 8.26 £7.46
4 1+22.190 366 6.25 §7.35
5 1+48.50 53b6 4.60 E7.40
B 1+74.40 366 4,52 £8.92
7 2+ 5.20 368 3.90 69.20
8 2+48.9¢ 266 5.85 71.75
g 2+33.00 366 4,2 74.84
1@ 3+456.79 266 2.98 77.98

0000360
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FAGE

HORROCKS/CAROLLD ENGINEERS
AMERICAN FORK , UTAH

June 17, 1885

CO-0P MINE - BEAR CREEK CANYON
BEAR CREEK BELOW §@" PIPE

BEAR CREEK BELOW B@" PIPE

SECTION WATER SURFACE PROFILE SUMMARY MESSAGES

T Computed depth is less than critical depth; therefore, depth
set to critical + .81 ft. This is rapidly varied flow.
Left and elevation of ground profile axtended.

2 Right and elevation of ground profile extended,.

3 Right and elevation of ground profile extended.

4 Left and elevation of ground profile extended.

E Convergence not achieved, water surface will be assumed.
Water surface set to critical + .01 ft.

b Left and elevation of ground profile extended.

8 Convergence nopt achieved, water surface will be assumed.
Water surface set to critical + .01 ft.

9 Convergence not achieved, water surface will be assumed.
Water surface set to critical + .01 ft.

16 Computed depth is less than critical depth; therefore, depth
set to critical + .01 ft. This is rapidly varied flow.

0000361
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HORROCKS/CAROLLO ENGINEERS
AMERICAN FORK UTAH

June 17, 1985

HYDROLOGIC REPORT FOR
CO—0P Mirmne Disturbed Area

S. C. S. HYDROGRAPH

BASIN IDENTIFICATICN AlU-2

BASIN DISCHARGES INTO Bear Creek

BASIN AREA = 28.70 ACRES
BASIN CURVE NUMBER = 75.00

24-HOUR PRECIPITATION = 3.18 INCHES
AVERAGE BASIN SLOPE = 2.0 %
HYDRAULIC LENGTH = Z,000.9 FEET

BASIN LAG .25 HOURS

HYDROGRAPH RUNOFF VUALUES
1@ YEAR STORM FREQUENCY

TIME RUNOFF TIME RUNOFF TIME RUNOFF TIME RUNGFF

HOUR C.F.S. HOUR C.F.s. HOUR C.F.S. HOUR C.F.S.
10.00 2.0 1¢.17 0.9 10.33 0.0 10.50 0.0
10.67 0.0 10.83 2.@ 11.00 2.0 [ .0
11.33 @.1 11.50 0.2 t1.87 0.7 11.83 2.8
12.00 10.5 12,17 22.6 12.33 19.8 12.50 11.9
12,67 8.4 12.83 6.1 15.00 4.8 13.17 4.5
13.32 3.5 13.50 3.9 13.67 2.9 13.83 2.5
14.00 2.3 14.17 2.2 14.33 1.9 14.50 1.7
14.867 1.7 14,83 1.6 15.00 1.6 15.17 1.6
15.33 1.6 15.50 1.6 15,67 1.6 15.83 1.6
16.00 1.6 16.17 1.5 16.33 1.4 16.50 Pt
16.67 1.1 16.83 1.0 17.00 1.0 17.17 1.0
17.33 1.0 17.50 1.0 17.67 1.0 17.83 1.0
18.00 1.0 18.17 1.0 18,33 1.0 18.50 @.3
18.67 2.9 18.83 ®.9 19.00 0.9 19.17 8.9
19.33 0.3 19.50 9.9 19.67 @.9 19.83 2.9
20.00 @.9 20.17 ®.8 20.33 0.8 20.50 6.8
20.67 @.7 20.83 @.7 21.00 @.7 21.17 ®.7
21.33 0.7 21.50 0.7 21.67 0.7 21.83 0.7
22.00 Q.7 2217 a.7 22.33 @.7 22.50 ®.6
22.87 0.6 22.83 0.6 23.00 B.b 23.17 6.6
23.33 @.6 23.50 0.8 23.67 @.6 23.83 2.6
24.00 0.6 24,17 2.5 24,33 8.2 24.50 2.1
24 .67 0.0 24.83 2.0 25.00 0.0 25.17 0.0
25.33 2.0 25.50 0.0 25.67 0.@ 25.83 0.0
26.00 @.9 26.17 .0 26.33 2.0 26.50 0.0

0000363
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HORROCKS/CAROLLLO ENGINEERS
AMERICAN FORK , UTAH

June 17, 1985

HYDROLOGIC REFPORT FQOR
CO—-0F Mirmne Distur-bed Area

S. C. S. HYDROGRAPH

BASIN IDENTIFICATION A1

BASIN DISCHARGES INTO Bear Creek

BASIN AREA = 2.24  ACRES
BASIN CURVE NUMBER = g2.00

Z4-~-HOUR PRECIPITATICN = 3.18  INCHES
AVERAGE BASIN SLOPE = 36.0 %
HYDRAULIC LENGTH = 420.0 FEET
BASIN LAG = .25 HOURS

HYDROGRAPH RUNQFF UALUES
189 YEAR STORM FREQUENCY

TIME RUNQFF TIME RUNOFF TIME RUNQFF TIME RUNOFF

HQUR C.F.S. HOUR C.F.5. HOUR C.F.S. HOUR C.F.5.
8.00 2.9 g.17 2.0 8.33 0.0 8.50 @.0
8.67 .0 8.83 2.0 9.00 2.0 9.17 2.0
.33 2.0 9.50 8.0 9.67 0.0 9.83 @.0
10.20 2.0 10.17 0.0 10.33 @.0 10.50 0.2
10.67 2.9 10.83 Q.1 11.00 0.1 [ 2.1
11,33 0.1 11.50 @.2 11.67 0.3 11.83 0.6
2.09 1.7 12.17 3.0 12.33 2.5 12.50 1.4
12.67 1.0 12.83 Q.7 15.00 .5 13,17 0.5
13.33 @.4 13.50 @.3 13.67 2.3 13.83 Q.3
14.00 @.2 14.17 2.2 14.33 8.2 14,50 0.2
14.67 9.2 14.83 8.2 15.00 9.2 15.17 2.2
15.33 @.2 15.50 @.z2 15.67 9.1 15.83 2.1
15.00 2.1 16.17 Q.1 16,33 0.1 16.5@ 0.1
16.67 2.1 16.83 8.1 17.900 0.1 17,17 ?.1
17.33 Q.0 17.50 Q.0 17.67 2.6 17.83 .0
18.00 0.9 18.17 0.0 18.33 0.0 18.50 0.0
18.67 Q.0 18.83 0.9 19,00 0.0 13.17 2.0
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HORROCKS/CARCQLLO ENGINEERS
AMERICAN FORK UTAH

7

June 17, 1385

HYDROLOGIC REFORT FOR

CO—-0F Mirmne Disturbed threa

BASIN IDENTIFIER AU-3 + AD-1
DISCHARGES INTO Bear Creel

.00 0.9 8.17 .0 8.33 @.0 8.50 0.0
.67 0.0 8.83 2.9 9.00 @.0 9.17 2.0
.33 0.0 3.506 2.0 9.67 2.0 9.83 0.9
.00 0.0 19.17 0.9 10.33 @.o 10.50 0.0
7 0.0 10.83 @.1 11.00 2.1 11.17 @
L33 Q.1 11.50 9.2 11.87 0.4 11.83 1.4
4.4 12.17 8.9 12.33 7.6 12.50 4.5

.67 3.2 2.85 2.3 13.00 t.g t3.17 1.7
.33 1.3 15.50 1.1 13.687 1.0 13.83 0.9
.00 ©.9 14.17 .8 14,33 Q.7 14.50 0.8
.67 0.6 14,83 0.6 15.00 B.6 15.17 0.6
.33 0.8 15.50 2.5 15.67 0.5 15.83 0.5
.00 9.5 16.17 0.5 16.33 2.4 16.50@ 0.4
.67 Q.4 16.83 0.3 17.00 0.3 17.17 2.3
.33 0.3 17.50 8.3 17.687 0.3 17.83 6.3
.00 .2 18.17 Q.2 18.33 @.2 18.5¢@ 0.2
.B7 0.2 18.83 0.2 19.00 0.2 19,17 0.2
33 0.2 19.50 Q.1 19.67 @.1 19.83 @.1
.00 0.1 20.17 .1 20.33 @.1 20.50 0.1
.B7 .1 20.83 0.1 21.00 0.1 21.17 .9
.33 .0 21.50 2.0 21,867 2.0 21.83 0.0
.02 0.0 22.17 0.0 2.33 0.0 22.58 0.0
.B7 0.0 22.83 0.0 23.00 0.0 23.17 0.0
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.SUMMAR'Y OF GENERAL UNIFORM FLOW CALCULATIONS

i e

Co-cn Mine Fost-mining Drainacge
FROJECT MNe. 230743
DATE: A/17/785

CHAMMEL. IS TRAFEZOIDAL

SOLVING FOR ST X T ™, Tr i B  bH

VELOCITY DI SCHARGE DEFTH
i F 1.

L B HO <A

FROLDE MUMEBER RENYHOL DS NUMBER

Lo 42 1oeEll. 8

GRETEOAL DEFTH SEGLIENT DEFTH

w - 74

MO K
SND THE R

MEAMMN T RG SO SIDE SLOPED WIDTH
COEFE. LR W P 1.

o OEQOO0 « L LEEOO 100 1. 00 FL G0

LIMIT SllORE CRITICAL DISOHSREES

SLTOGLAS] O Qo G0

ALTERNAGTE DEFPTH

AN CRITICAL DISCHARGES FOR THIS CHANNEL

FOR THE ABOVE-LISTED CONODITIONS. THE FLOW REGIME I8 SUPERCRITICAL TURBULENT

/4” -3 F AD -/ Oll‘ﬂ-h\ a:je | U—/V)E’»("‘ 5‘@53.7[/““0’)\‘
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.SUMMQRY OF BGENERAL UNIFORM FLOW CALCULATIONS

iiiﬁ HORREOTES
ERGIHELRS

Co-ep Mine Fost-mining Drainace
FROJECT Mo, S407-47
: AALT B

CHARMMEL TS TRAPEZOIDAL
SULAVING FOR PRI T Y D =T
VMELOCTTY D ECHARGE DEFTH MANN TG SLOFE S1DE SLLOPED WITTH
I cfs . CORFF. thift Zed ft.
R 22,60 - » Q50000 o EE3AA00 1. G0 100 . Q0
FROUDE NUMBER FREYNOLDE MUMBER LIMIT SLOPE CRITICAL DISCHARGES

o130 GG A4A7T @ L 1700146610 G, Q0 Cr, O

CRITICAL DEFTH BECUEMNT DERTH ALTERNATE DEFTH

1.0V 1.58 R

M EX
THE RN

CIG CRITICAL DISCHARGES FOR THIS CHAaNMEL
SE SIVIEN.

i{

FOR THE abBOVE-LISTED CONDITIONS, THE FLOW REGINMNE IS5 SUFERCRITICAL TURBULENT

/M(“Q a/l‘dmﬁ_tje CAA4k11€/) /a’m)‘vr 5(047/,*25%_.
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‘UMI"H—*«RY o ._GE-II\IEF"C(-\L UNIFORM FLOW CALLCULATIONS

Go—-op Mine Fost-mining Drainane
FEOJECST Moo B407-402
DOTE: &/717780

CHAMMEL 15 TRAPEZOIDAL
SOLVING FOR  AFEITL DS T 7T ™ Y EF T
VDI DISCHARGE DEFTH MANNTNG SLOFE SIDE SLOFES WIHTH

0y cfs +t. CcogE. 9=, ft/+t L1 .

Eal7 .70 - AL - QEOQOO - 178600 1.00 1.00 F.00

) ! RO MUMBER REYHMNOLDE NUMBER LIMIT SLOFE CRITIC-L DISCHARGES
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APPENDIX 7-J

Probable Hydrologic Consequences Determination




The following document has been contructed in accordance with the
"Guidelines for Preparation of a Probable Hydrologic Consequences

Determination (PHC)", Office of Surface Mining, Dec. 1985.

The document is written to include the PHC of the proposed mining of
the lower (Hiawatha) seam, in addition to the existing, approved

mining of the upper (Bear Canyon) seam.
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I. Description of the Bear Canyon Mine Plan and Adjacent Area.
A. Description of the mining operations.
1. The Bear Canyon Mine is an underground mine, located
in the Bear Canyon Seam (upper) and in the Hiawatha
Seam (lower),
2. Direction of mining and proposed mining plans are shown
on Plate 3-4 and 3-4a of this M.R.P.
. ~Pverburden Handling - N/A,
The reclamation program for the mine area is .de‘scr-ibed
in detail in Sections 3.6 and 7.3 of this M.R.P.

Overburden analyses ~ N/A.

a. Analysis of the roof, coal and floor for the Hia-
watha and Bear Canyon Seams are provided in Appendix
6-A of this M.R.P. No po.tential problems are noted
as a result of these samples,
6. Geology of the Mine and Adjacent Areas.

*Co-Op Mining Company's Bear Canyon Mine is located
along the eastern margin of the Wasatch Plateau Coal
Field approximately 9.5 miles west of Huntington, Utah
The eastern margin of the Wasatch Platear forms a
rugged escarpment that overlooks Castle Valley and
the San Rafael Swell to the east. Elevations along the
eastern escarpment of the Wasatch Plateau range from

approximately 6,500 to over 9,000 feet.

Outcropping rocks of the Wasatch Plateau Coal Field

range from Upper Cretaceous to Quaternary in age.
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The rock record reflects an overall regressive sequence
from marine (Mancos Shale) through littoral and lagoonal
(Blackhawk Formation) to fluvial (Castlegate Sandstone,
Price River Formation and North Horn Formation) and
lacustrine (Flagstaff Formation) depositional environments
Oscillating depositional environments within the overall
regressive trend are represented by lithologies within
the Blackhawk Formation and the Colton Formation.’
The major coal-bearing unit within the Wasatch Plateau

Coal Field is the Blackhawk Formation.

Mi?ing will be conducted in 2 coal seams: the Bear
~Canyon Seam (upper), and the Hiawatha Seam (lower).
Complete mining plans for both seams are found in
Section 3, and detailed geologic information for eac?"\

of the seams is in Section 6 of this M.R.P.

7. Overburden Chemistry - N/A.

Description of‘ the surface water system.

1. All ephemeral, intermittent, and perennial streams are
described in Section 7.2 of this M.R.P. Locations are
shown on Plate 2-2, 3.4-1 and 7-1 of this M.R.P., and
on Figure & of the C.H.l.A. (10/25/85) for this mine.

2. Ponds and springs are also shown on Plates 2.2, 3.4-1
and 7-1, of this M.R.P. There are no lakes in the

permit or adjacent areas.
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All surface water quality and quantity baseline data
is summarized in Tables 7.2.-1 through 7.2.-4 of this
M.R.P.

Water users and water rights are described in Appendix

7-C and shown on Plate 7-10 of this M.R.P,

Description of the ground water system.

1.

*3.

*4,

Wells, seeps and other discharge points are shpwn
on Plates 3.4-1, 7-4 and 7-4a of this M.R.P.

All ground water quality and quantity baseline data
is found in Table 7.1-3 of this M.R.P.

Gr*ou.nd water is present in all lithostratigraphic units
that occur within and adjacent to the permit area.
Ground water may occur under localized conditicns that
often form a system of perched aquifers and associated
springs and/or seeps. The U.S. Geological Survey (USGS)
has identified and formally designated the Star Point-
Blackhawk aquifer as the only regional ground-water
fesource in the study area (Danielson, et. al. 1981 and
Lines 1984).

The ground-water regime within the CIA is dependent
upon climatic and geologic parameters that establish

systems of recharge, movement and discharge.

Snowmelt at higher elevations provide most of the ground

water recharge, particularly where permeable lithologies

* Taken from C.H.1.A. (10/25/85).

1-J4



5.

be ass.oc.:iated with permeable lithologies of the Black-
hawk Formation. Both Bear Spring (Huntington Municipal)
and Birch Spring (North Emery Water Users) have been
developed as culinary water sources. Dubing 1978 and
1979, flow averaged 140 gpm for Bear Canyon Spr‘Iing
and 17 gpm for Birch Spring. Discharge data for Bear
Canyon Spring indicate a delayed flow response to sea-
sonal runoff. COP Development Spring flows intermittently

in response to precipitation or seasonal runoff,

Mine inflow totals approximately 9 toe 15 gpm from three
roof areas that flow continuously. An extensive area
of small roof drips occurs in close proximity to the
fault located several hundred feet in by the access
portal. Mine inflow may. be attributed to dewatering
of localized aquifers and the intersection of mine work-

ings with flow along fault/fracture conduits.

Ground water users and well locations are described

in Section 7.1.3.2.4 of this M.R.P.

Description of climatic conditions.

1.

Precipitation data is shown in Section 11.3.1 of this

M.R.P,

‘Temperature and snowfall data are shown in Sections

11.3.2 and 11.3.1, respectively, of this M.R.P.
Rainfall frequency data for storms in the mine area

are shown on Table 11-1 of this M.R.P. Frequency data
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1l. Baseline Data Collection Program.

A,

B -

for the area were based on E. Arlo Richardson's "Esti=
mated. Return Period for Short Duration Precipitation
in Utah" (Hiawatha Area), as described in Section
7.2.5.2.5 of this M.R.P,

4, Premining estimates of runoff, evapotranspiration and
storage for the mine plan and adjacent areas are the
same as the present and postwﬁining estimates described
in Sections 7.2 and 7.3 of this M.R.P.

Geomorphic descriptions of the mine plan and adjacent area.

1. Premining soil loss is not applicable since this is a
pre-law disturbance. Sediment yield from the mine plan
and adjacent areas is shown in Section 7.2.5.2.5 of
this M.R.P.

2. Data on stream stability during periods of normal and
‘high flow is_presented in Section 7.2.2 of this M.R.P. .

3. Section 7.2.3 of this M,R.P. déscribes possible effects

of mining on surface water.

:\‘\J}_,_/ N

e - L
Overburden - N/A | ‘ Lﬂ; JuL 1618860 =
Surface Water ' DIVISICN OF

N CAS & MINING
1. Existing data Iis summarized irS\“ “1'(5:{ble_¢_-,n7.2--1 through

7.2-4 of this M.R.P.
2, Monitoring plans are described in Section 7.2.4 of this
© M.R.P. " o
3.  Monitoring points are shown on Plates ‘7—4 and  7-4a

of this M.R.P,
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See Section 7.2.4 of this M.R.P. (No problems have been
encountered).
Baseline data is presented in Tables 7.2-1 through 7.2-4

of this M.R.P.

C. Ground Water

Existing data is summarized in Table 7.1-3 of this M.R.P

2. Existiné domestic wells are shown on Plate 3.4-1 (Ch.7)
and described in Section 7.1.3.2.4 of this M.R.P.

3. Additional drilling has been_ performed as déécribed
in Section 7.1.3.2.1. of this M.R.P. Fuvture' propoée_d
drilling is described in Section 7.1.6 of. this M.R.P.

. 4. Ground water baseline data is presented in Table 7.1-3
of this M.R.P.
D. Soil loss and sediment yield.

1. Onsite erosion concerns were identified and predicted
according to Figures 7.2-4 and 7.2-5 of this M.R.P.
Addition.al information was obtained from the 10/25/85
C.H.1.A. for this property. |

__v-:_‘.’uj‘"i“'\"iT\!Str'eam and riparian 2zones are shown on Plates 2-2,

V] y
SN I

o

Lo

{e

7-4, and 10-1, and described in Section 10.6 and 7.3

gf’ this M.,R.P. Further discussion of the streams in

.i;ﬁ*’;"“the‘c.l.A. can be found in the 10/25/85 C.H.l.A. for

this area.

Information on Alluvial Valley Floor Determination is
presented in Section 3.6.8 of this M.R.P.

Data on soil loss and sediment yield .is presented at

the following locations of the M.R.P.:
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(a) Figure 7.2-3

(b) Figure 7.2-4
(c) Tables 7.2-1 through 7.2-4.

(d) Plates ?-5, 7-7, 7-8 and 7-8a.

i

AR

The following a"t‘élditipna ata on sediment loading os
streams in the area has been taken from the 10/25/85

.C.H.1,A. for this property:

"The two major drainages found within the CIA are
‘Trall Creek and Bear Creek (Figure 4). Both are per-
_ennial drainages flowing into Huntington Creek. Four

“ w;'-ﬁphemepal - drainages, designated ED-A, ED-B, ED-C

--\-Q and ED-D (Figure 4) are also found in the CIA and

Y
N
\\

R

Fa
S )

Surface disturbance related to coal mining occurs in
both Trail Canyon and Bear Canyon. Interaction betWeen
these surface disturbances and the streams are minimized
due to sediment control facilities in place at each loca-
tion. Bear Creek transports large quantities of suspend-
ed sediment due to springs emerging from the North
Horn Formation in the headwaters of Bear Creek which
continuously erodes the shales and mudstone and permits
sloughing of large amounts of fine-grained material

from the escarpments. Observed suspended sediment
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loads in Bear Creek have been measured -as ‘high -as
. 28,092 milligrams per liter (mg/l) in 1984,"
| L. Prediction of Probable  Hydrelogic Consequences of the ‘Miping
Operation.
A. Prediction of mining impacts (Surface Water).
1. Rationale for selection of the hydrelogic techniques
is discussed under Section 7.2 of this M,R.P.
2. The predicted impacts of mining. in the Bear Canyon
Mine by Co-Op Mining Company on' the . surface water
in tﬁls area are discussed in Se?:tion 7.2.3 .bf this M.R.P.
in addition, the following assessment of‘poi_tentia*l hydro-
logic impacts to surface water is taken from the 10/@5_/3

CHIA on this area:

, ¥ear Creek and Trail Creek. The main concern in terms

o F -
= xof water quality deterioration downstream is suspended

sediments. The suspended sediment concentrations in
Bear Creek in 1984 varied from a high of 28,092 (mg/!)
in May of 1984 to a low of 122 (mg/l) in September
of 1984 with five monthly readings within the 1-2,000
ma/l wrange. The suspended  sediment .concentrations .ir
T.r'ai‘l Creek in 1984 wvaried from 1,400 ,mgfl in May of
1984 to a low of 1.0 mg/l .in February of 1984 with
seven monthly readings below 100 mg/i. These .high
suspended ' sediment wvalues .are associated primarily
with natural climatic and .geologic processes, .although

Q - a proportion may ke attributed to sunfage disturbarices
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from roads and mine pads. Sedimént controls do éxist
for all surface disturbances in both cahyohs. Thereforé;
the impact associated with mining in Trail and Bear
canyons is minimized by surface controls (i.e., sediment
ponds, diversion ditches, filter fences, dugout pords,
etc.). |

No known surface disturbances occu_'r“ with  dany .of' .tﬁé‘
ephemeral drainages within the CIlA bdundaﬁy dthé_t’*’
than Birch Spring development work in‘ ED~€ which has
been reclaimed by North Emery Water Users (o prevéent

future impacts.

Future development in the Wild Horse Ridge and Mohriand
areas and/or the recommencement of mining at thé Trail
Canyon Mirte may resuit in further dewatering of {he

ground-water system. The permitiing process will require

c;implementation of sedimenmt contrel measures and impacts

r.

> to surface wafer should be minimized.

The operationat design proposed for the Bear Canyon
Mine is ﬁer‘e:i'rn‘ determined to be consistemt with prevent-
ing damage to the hydrologic bafance outside thée mine

plan area.,'"

Proposed mining in the lower seam . (Miawatha) will

be conducted within the present disturbed’ area bound-



aries, and will share common surface facilities with

the  existing mine; therefore, mo additional impact to

surface water s expected as a result of the lower seam

minjing.

B. Predic‘t:_ipn of mining Impacts (Ground Water)
1. --Tech:n-i'ques for prediction of po:tentiafl ground watey
| impacts are discussed under Section 7.1 of this M.R.P.
2. The p'r‘e.dictfed impacts of mining on the ground water
in this area are discussed under Section 7.1.5 of this
M.R.P. In addition, the following assessment of potential
hydrologic impacts te ground water iz taken fnbm the

10/25/85 C.H.1.A on this area:

"Dewatering and subsedence related to mining have
the greatest potential for impacting gr@uh-dmw\at@r re-

sources in the CiA,

S50y . cDewatering. . Mine inflow is currently 9 to 15 gpm.

o Z‘e‘Of this total, approximately 50 gpd are: discharged
to Bear Creek. The remainder is utilized for dust control
and pumped to a water storage tank. Ground water
storage for the Blackhawk Formation has been estimated
to be 43,000 acm-faét (ac-ft). The vatue for mine inflow
{approximately 19 ac-ft/yr) is considered insignificant
in comparison to derivada values for ground-water storage

and recharge (65 ac-ft/hr). However, continued inter-
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 ception of mine inflow may peotentially dewater ?@F?ﬁln
localized aquifers not only during the first five year
permit term, but alsg throughout the |ife-of-mine as the
warkings are further develeped (Figure 58). Flow to
Bear Canyon Spring may in the futuyre be impacted
as mine workings encroach upen the fault that conducts
neéharée to the spring. |

Subsidence,  Subsidence Impacts are largely reglated

to extension and expansion of the existing  fractyre
system and ypward propagation of new fractyres. Ip
as much as vertica) and lateral. migration of water
appears 1o be partially controlled by fractuce conduits,
readjustment or realignment jn W_z conduit system widl
inevitably produce changes in the configunation of

graund~water flow. Potential changes include increased

flow rates aleng fractures that have "opened" and .divert:
ing flow algng new fractunes or permeable dlithologies.
Subaurtace filow dliversions may gcause the depletion
of water in centain localized aquifers, whereas ingneased
flow nates along fractures would meduce ground-water

residence fime and patentially .imprave water quality "
TFhe propased mining in the lower seam is ot .expected

‘to :cause additional .gignificant impacts 1o the ground

water vegime for .the following reasons:
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‘ta) The ‘Star Point mguiter is Below the ‘HidWatha (1ower)

‘ dedim;

(b)  te-mite dRd BiHer ERITTIRE 1A the HPea (Séctions
21,3 @nd Hd and Plate 3421y, 'Wive encbuntered
vePy Tittre water Th (He VICTATIV 'of THe WiswaiNa Sdam,
Cand TH St casEs; ATy FEF Berdw TRe Codl A tHe Sidr
Poimt ‘Samdstore;

(e} ThHe greuHd walgF recharde is priRaRY From shows
etk &t Righer SIevations, and ShBesis Y9 be EoAtrotied

B

by permeable [ithoiogies or fautls 4RE FRadiurds: Sine
the upper seam 1% to Be mined Shead o ThE Yewer;
any sueh affects From Fraciuring; suBstdence; ete: Shstid
show UP a8 & resuit of IRE UBBer <eEl mining, not
the lower;

(df  The recharge &Féd SPpedrs (6 BE Brimarily fo

|
o the Aerth of the ditfie perfmil 88, and grébng Water |
movement 16 the south 16 (TREIY fauif=eshirsiied. Miding ‘
5w eTther OF Both seatd shOUd RavE 1itdé; if any,

[ L

et oF SUER Gesreyic coltrofied Warer mbvément; |

| (e TRere is A6 présént eVidendé that fhe Hiawatha
i o ~ Seari Willl eNGOUNTEr water iW tRE AR 1A &RV qudntities
appreciably gréater” tham thobs' dhboURtérdd’ in' the ubper
seamy Howeéver, as a precdutioh, 3' adliitishal  drit)
holes: are® groposed’ to' be™ drilied’ from’ FUGHE dsvelopment
in the upper seam' as descriBEd iR S*éé‘t‘i*cf}%-' 7.1.7 of

this® M.R.P.-
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€. -Prediétions «of fM‘i’ﬁin‘g ‘Iiipddts “6h Biredm ‘Morphology..

1. Changes ith stream dtabifity dre ‘expected o -Be ‘hegligible
since ‘the ‘reclamdtiton ‘plan ‘calts Foi ‘restoration ‘of
atll charnnels :to ‘sizes ‘and :slopds ‘comparable ‘to existing,
ngtdral ¢hanrdls,

2. ‘No -uptand srébitity iproblrens are -dniticipated as 'a ‘result
‘of -mining -and ‘reclamation of "‘-t'Hi's piroperty..

3. Based ‘gh ‘thie  assessfents of possible 'inpacts to surféce
and ground watér ‘Fidted above, :&t‘ﬁéﬁ‘e Hie ‘no *’@ﬁé‘h‘i’fi’ca’ﬁi
‘impacts ‘to water  uses .fahftﬁci'hawéd frigth ‘this ‘mining.
Ay dthiér impacts ‘o taW8 ‘uses, ‘etc. -dre ‘distussed
urder Appentiix 3-4H of dkis MRIP. This @iscussion &Fso
Indicalves wo ‘sigwificant impadts. |

4. ‘No /papimarerit ‘structures dre proposed 1o be left at ‘this
siite  wpon . ‘conipletion of mining,  ‘except ‘fhe restored
stream chawnets, Thitge “‘dhidhviels ‘have w‘&ee‘m HesTgmed
to Carry ithie Projedted Frows With %ran@ﬁtéeém stability;

thierefore, “to HMpacls .are Sxpected,

| Do Combined Impacts ‘of Mining.

| E 1. _"»Paven:t\l-‘ad Ampacts of aihitg to Yocal and regidmal water

uBers Could oeeur in tve form 0T redactd Trew o Springs

or welks as discussed -wider B2 above; ‘Wowever, it

s expected thet such impacts will be 'minor '‘based -on

the - Jotcatton of the coal seams, and %m Fault Tracture

controlied hature of The ground water discharges in

the area.
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2, lmga@tgs on the. total‘hydrmpg}nq balange or cycle are
. -expestad.ito -be.minimal. for. the following reasons:

(&) Anmy. majoc, amount. of water. enqéummq;-, by the

mines\ will; be.. pumped..out,; of ;. the mine, thu_.;s_retw_-_p_iw_qg__\_

the, water, 5.,?91::,!_.,*!%« surface for use;

_(b); . Amy, watec. loss, to.springs,or. seeps through mine-

'- __ma‘sm wt ths“igh ea.'aemwrs‘ mh@f‘se .9!?9.-@ '”“"eas“‘=~
- the. . likelyhood | that, _9;.';.‘9.',4-,_',2!‘5’1;%_: water wig g- still, find, Cits
way, to,existing discharge. logations, .-"ﬂg,;‘@..'&d»'ae»s’? ot mining
L activity,, : |

Ad)i . Surfase. waters. are controlled. and cleaned within
the. ml,né--a Preperty; therefore, sediment loading to streams

is net. cmﬁ,gq&reqd,q llk,ely imgact.

1V.. Summary and; Gormlysinn&

A,..

Summary. -, The. 1035/85: G:He 1nA:, and, the Hydrologic Sections

- of this. McR.Ps provi dﬁqdﬁ%atc data, te.make a determination
. of--Probaila; Hydnologic. Conseguences frqm, mining of this
'nmmﬁ‘t&-; The C-HulheA. was originally written Just for* the
~uypper; (Bear CGanyon); Seem. _mining; howgver;,_ additional sub-
‘ mittals and; data. in the M‘R P. provid¢ for the PHC determm-

- b.ation to extend to, the lower ‘seam nﬁnjpg as well.

Conclusions -~ The Findings chtem':\,t,am the C.H.L.A. for

t_hi.s_'_qn’i:gi,_n.akj_ M.R.P. (10/25/85) made the following assessment:
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"The assessment “of the probable cumulative impacts of all
anticipated_coa‘f mining In the general ar-éa on the hydrologic
balance has been made by the regulatory authority, The
mining operatfc’m proposed under the application has been
designed to prevent damage to the h;}dro!ogic balance outside
the..pr:t;pOSed mine \plan area (UMC 786.19[c]). (See Cumula-
tive'Hydrol'o'g'lé_.- impact Analysis [C.H.1.A.] Section, attached
to this Findings Document.’ (Also, see Huntington Creek Basir;n
C.H.!.A‘.,‘ May 29, 1984, p;repared by Simons, Li & Associ_afes

for the Officé of Surface Mining [OSM]."

Information presented in Sections HI.A.Z.. and 111.B.2 of
this PHC 'h'a.us s'ho-wn that the probable hydrologic consequences
‘of the proposed mining of the lower (Hiawatha) seam are
not expected to be any more significant th'c_-m those from

mining the upper (Bear Canyon) seam.
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