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INTRODUCTION

This report and accompanying analyses have been prepared in accordance
with HA&L letter proposal and scope of work dated May 9, 1989 and additional
scope of work for undisturbed area bypass system dated June 5, 1987. This
report summarizes the hydrology of the undisturbed bypass system and disturbed
area runoff control facilities at the Cottonwood/Wilberg Mine Portal Site and
hydrology of the disturbed and undisturbed area runoff control facilities at the

ottonwood/Wilberg Mine Cottonwood Canyon Fan Portal Site.

The remainder of this report is divided into four sections 1) Hydrologic
Methodology, 2) Cottonwood/Wilberg Mine Portal Undisturbed Area Bypass
System, 3) Cottonwood/Wilberg Mine Portal Disturbed Area Runoff Control
Culverts and Sediment Ponds;, and 4) Cottonwood Fan Portal Undisturbed and
Disturbed Area Runoff Control Facilities.

HYDROLOGIC METHODOLOGY

This section details the methods used to estimate storm runoff volume,
peak storm runoff rates, and mean sediment yield.

STORM RUNOFF VOLUME

Sediment ponds and other sediment treatment facilities are required to
treat the runoff from a 10-year 24-hour storm event.

The runoff depth resulting from a given rainfall depth was determined
using the runoff curve number technique, as defined by the USDA Soil
Conservation Service (1972). According to the curve number methodology, the
relationship between storm rainfall, soil moisture storage, and runoff can be
expressed by the equations:

Q = (P -0287 1)
P + 0.8S

CN= _1000 (2)
10+ S

where:

direct runoff depth, inches;

storm rainfall depth, inches;

maximum infiltration depth (defined as the
maximum possible difference between P and
Q),inches; and

novoO

CN = curve number, dimensionless.
Use of Equations 1 and 2 requires the selection of a curve number, which

is a function of vegetative cover and the hydrologic soil groups. Curve numbers
for the study area were selected from information provided by the USDA Soil
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Conservation Service (1972), by U.S. Bureau of Reclamation (1977), and from
personal hydrologic judgment following field observation. Volume weighted curve
numbers were used for heterogeneous areas. More detail on Curve Number
selection is given in subsequent sections of this report and in the appendix.

Values of precipitation (P) were selected for the design return periods from
Volume VI-Utah of the NOAA ATLAS 2 Precipitation-Frequency Atlas of the
Western United States, (Miller et. al., 1973).

E(Luation 1 is based on the assumption that Ia = 0.2S, where Ia is the
initial abstraction from storm rainfall, defined as the rainfall which must fall
before runoff begins (i.e.,, to satisfy interception, evaporation, and soil-water
storage). Therefore, determination of runoff from Equation 1 is valid only when P ~
0.2S. Below this point, no runoff can occur. Once Q was determined from the
above eguation, the runoff volume was calculated by multiplying the runoff depth
by the drainage area.

FLOW HYDROGRAPHS AND PEAK DISCHARGE

The regulations require that temporary facilities such as culverts and
ditches which will be removed at final reclamation be sized to pass at least the
geak runoff from a 10-year 6-hour storm event. Sediment pond spillways are to

e designed such as to pass at least the 25-year 6-hour storm event with at least
1-foot of freeboard. The US Army Corps of Engineers’ (COE) computer program
"HEC-1 Flood Hydrograph Package" (COE, 1985) was used to model the 10-year
and 25-year design storm events to produce hydrographs at selected locations at
the Cottonwood/Wilberg Mine Portal and the Cottonwood Canyon Fan Portal sites.
The model was prepared using the SCS Curve Number and dimensionless unit
hydrograph technique (SCS, 1972) to compute hydrographs for each sub-basin and
the kinematic wave routing routine (COE, 1985) to route hydrographs to places of
confluence. The SCS 6-hour storm distribution was used in the analysis (SCS
Tech. Release No. 60, revised 1985).

Input required for the SCS Curve Number and dimensionless unit
hydrograph subroutine includes sub-basin area, sub-basin representative curve
number, and lag time (TLAG). Sub-basin areas were determined using a polar
planimeter. Curve numbers were selected for each cover type and a volume
weighted curve number was computed to represent the sub-basin.

The lag time (TLAG) is defined as the time from the center of mass of
rainfall excess to the peak of the runoff hydrograph. Two methods were utilized
in the analysis to find TLAG. For undisturbed areas an empirical relationship
for TLAG developed by the SCS was used (SCS, 1972):



|

0.8 0.7 8)
TLAG = (h )@ +1) .
1900 Y °*

where:

TLAG = watershed lag, in hours;
h, = hydraulic length, or the length
of the mainstream to the farthest
divide, in feet;
S = is as previously defined; and
Y = average watershed slope, in percent.

Values of Y were obtained from methods outlined by Craig and Rankl
(1977). 'The hydraulic length was taken from an appropriate topographic mabp,
and S \évas determined from Equation 2 once the runoff curve number was
estimated.

TLAG for disturbed areas was computed using the following relationship for
time of concentration taken from the Denver "Urban Drainage and Flood Control
Criteria Manual" (WME, 1972 revised 1984). ‘

t.=1t +t : 4)

where:

time of concentration defined as the time required
for flow from the hydraulically most remote point
in a basin to reacﬁ the basin outlet, t. is > 5
minutes.

o+
o
I

t, = initial time or overland flow time
1.8 (1.1 - Cs)(l)5
(S).33

s = slope in percent

Cs; = rational equation runoff coefficient for 5-
year return period, C; = 0.87 for pavement,
see table in appendix.

I = overland flow length or length of initial
flow.
t. = travel time in gutter, ditch, or culvert from end of

initial length to sub-basin outlet.

According to the USDA Soil Conservation Service (1972), the watershed lag
is equal to 0.6 t.. :

The model input and output for the studied areas is presented in the
appendix.
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MEAN ANNUAL SEDIMENT YIELD

The amount of sediment to be yielded to the sediment ponds was
determined from the Universal Soil Loss Equation (Israelsen et al., 1984). In
accordance with this equation, soil erosion caused by water is determined from:

A=R " K'LS' VM (6)

where:

A = computed amount of soil loss,
in tons/acre/year;

R = rainfall factor, in foot-tons/acre/hour;

K = soil erodibility factor,
in tons/acre/year/unit of R;

LS = to;)ographic actor (length and steepness
of slope), dimensionless; and

VM = erosion control factor, dimensionless.

Values for R and K were determined from Israelsen et al. (1984). The
topographic factor (LS) was determined from;

LS = 6541 5" + 4.56 S + 0.065 (L/72.6)" (6)
S* + 10,000  (S* + 10,000)° |

where;

L = average overland flow length, in feet;

S = average steepness of slope, in percent; and

m = an exponent dependent upon the steepness
of slope (0.3 for slopes less than 0.5%,
0.5 for slopes 0.51% to 10%, and 0.6 for
slopes greater than 10%).

Values for VM were determined from the Israelsen et al. (1984) and from the
Barfield et. al. (1985).



COTTONWOOD/WILBERG MINE PORTAL UNDISTURBED AREA
BYPASS SYSTEM

UNDISTURBED SUB-BASIN HYDROLOGIC CHARACTERISTICS

The Cottonwood/Wilberg Mine Portal Site is located at the head of Grimes
Wash Canyon 8 miles northwest of Orangeville. The mine portal site undisturbed
area bypass system facilities are shown on Map 1. The tributary sub-basins
associated with the undisturbed bypass system facilities are delineated on Figure
1 and Map 1. The sub-basin boundaries were defined based on topographic
mapping, data provided by UP&L, and field inspection.

Sub-basin hydrologic characteristics are summarized in Table 1. About
93% of the total area tributary to the undisturbed drainage bypass system lies in
Sub-basin UA-1 and Sub-basin UA-6 which are tributary to culverts CU-1 and
CU-8 respectively (see Figure 1 and Map 1).

TABLE 1

COTTONWOOD/WILBERG MINE PORTAL SITE
UNDISTURBED AREA SUB-BASIN CHARACTERISTICS

SUB-BASIN AREA VOL. WEIGHTED TLAG

(acres) CURVE NUMBER (hrs)
UA-1 1570.0 66 76
UA-2 11.9 85 .06
UA-3 33.9 76 10
UA-4 32.9 76 07
UA-5 11.7 85 .06
UA-6 1295.0 73 .65
UA-7 63.0 76 13
UA-8 3.2 76 .06
UA-9 0.9 85 06
UA-10 9.0 76 07
UA-11 39.7 76 : 10

The volume weighted curve number for each sub-basin was defined using
curve numbers based on soil type and cover density for areas of different cover
within the sub-basin. See the appendix for sub-basin specific details. The
following different types of cover were identified in the sub-basins tributary to the
undisturbed area bypass system at the Cottonwood/Wilberg Mine Portal Site.
Soils in the sub-basins are mostly hydrologic soil group B and C. Hydrologic soil
group C is assumed for estimating curve numbers.

Juniper-Pine Grass Complex: In lower areas of the sub-basins
tributary to the undisturbed bypass system, the south facing slopes are
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estimated to have a cover density of 20% with a Curve Number of 85 while

west facing slopes are estimated to have a cover density of 40% and a

?g;v)e Number of 76 (see Figure 9.6 in the appendix taken from SCS,
2).

Sage-Grass Complex: High sage-grass areas on East Mountain are
estimated to have an effective cover of 50% with a Curve Number of 65.
Lower sage-grass areas on west facing slopes are estimated to have an
effective cover of 40% with a Curve Number of 68. Lower sage-grass areas
on south facing slopes are estimated to have an effective cover of 30% with
?ggu)rve Number of 72 (see Figure 9.6 in the appendix taken from SCS,

2).

Conifer-Aspen Grass Complex: Conifer-aspen grass areas located
high on East Mountain on north and west facing slopes are estimated to
have an effective cover of 80% with a Curve Number of 62. Conifer-aspen
areas on south facing slopes are estimated to have an effective cover of 60%
ggg ailg%x)rve Number of 70 (see Figure 9.6 in the appendix taken from

UNDISTURBED AREA BYPASS SYSTEM CULVERTS

The undisturbed area bypass system culverts are classified as temporary
structures and are to have capacity for the 10-year 6-hour storm event. The
storm runoff peak flow for the 10-year 6-hour storm event was found using the
above referenced model (COE HEC-1, see input and output in Appendix) with a
precipitation depth of 1.55 inches (Miller et. al., 1973). The peak flowrate from
the 10-year 6-hour precipitation event at each of the selected culverts is
summarized in Table 2 along with the required minimum inlet depth and the
required minimum pipe slope to convey the design flow. The required inlet depth
to pass the design flow was found using "Hydraulic Charts for the Selection of
Highway Culverts" H.E.C. 5 (US DOT, 1965). The required minimum pipe slope
for inlet flow conditions was found using the Mannings Equation (see calculations
in Appendix).

All of the undisturbed bypass system culverts analyzed have head water
depth requirements less than one pipe diameter and require minimum slopes less
than 0.006 feet/feet. Based on the provided mapping and field inspection, all of
the analyzed culverts have the required head water depth and it is assumed,
based on existing topography that all culvert slopes are in excess of the minimum
required. Therefore we conclude that the undisturbed bypass system culverts can
convey the required peak flowrate from the design 10-year 6-hour storm event.

Culverts CU-2 and CU-15 are proposed by UP&L to intercept undisturbed
drainage (Sub-basin UA-2 and Sub-basin UA-5 respectively) (see Map 1). As
shown on Table 2, the predicted peak runoff rate to Culvert CU-2 is 4 cfs and to
culvert CU-15 is 4.2 cfs. The recommended culvert size for both CU-2 and CU-15
is 18-inch diameter to facilitate maintenance.



TABLE 2

CULVERT DESIGN CRITERIA
UNDISTURBED AREA BYPASS SYSTEM CULVERTS
COTTONWOOD/WILBERG MINE PORTAL SITE

REQUIRED REQUIRED

(CFS) (IN) (FT) (FT/FT)

CU-1 26. 72 2.0 .001
CU-2 4. 18 1.2 .006
CU-3 27. 72 2.0 .001
CU-4 5. 18 1.4 .010
CU-5 28, 72 2.0 .001
CU-6 5. 30 1.0 .001
CU-7 29, 72 2.0 .001
CU-8 7. 72 3.5 .002
CU-9 9. 30 15 .002
CU-10 80. 72 3.6 .002
CU-11 0.5 24 0.4 .001
CU-12 0.3 24 0.3 .001
CU-13 83. 72 3.8 .002
CU-14 102. 90 4.0 .001
CU-15 4.2 18 1.3 .006
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UNDISTURBED AREA BYPASS SYSTEM DITCHES

Existing ditches are used to intercept storm runoff from undisturbed areas
UA-8, UA-9, UA-10, and UA-11. ProFosed ditch UD-5 will intercept storm runoff
from undisturbed area above the Wilberg Fan Small Area Exemption (sub-basin
UA-5). The undisturbed area bypass ditches are classified as temporary
structures and are to have capacity for the 10-year 6-hour storm event. The
storm runoff peak for the 10-year 6-hour storm event was found using the above
referenced model (COE HEC-1, see input and output in Appendix) with a
precipitation depth of 1.55 inches (Miller et. al., 1973).

Table 3 presents the design criteria for the undisturbed area bypass system
ditches. The channel depth shown on Table 3 includes a minimum of 0.5 feet of
freeboard. Ditch hydraulics were analyzed with the Mannings flow equation. A
Mannings n of 0.03 was assumed for unlined ditches. Riprap was sized with a
minimum safety factor of 1.5 in accordance with the methods presented in the
Barfield et. al. (1981). Ditch hydraulics are summarized on Map 1, see appendix
for further detail. The ditch configurations presented in Table 3 and in the Ditch
Hydraulics Table on Map 1 represent required design configurations, not existing
conditions. Riprap is assumed to be needed where velocities exceed 5 feet per
second. Ditch UD-3 and UD-5 require riprap on the steeper slopes. Ditch UD-4
r:ﬁuires riprap. A filter blanket is required beneath the riprap lining to prevent
failure of the fine grained sub-soils. A 12-inch thick layer of Type II Granular
Bedding under riprap linings (see gradation in Appendix) is recommended.

TABLE 3
UNDISTURBED AREA BYPASS DITCH DESIGN CRITERIA
COTTONWOOD/WILBERG MINE PORTAL SITE

CHANNEL DESIGN MAXIMUM BOTTOM SIDE CHANNEL

FLOW SLOPE WIDTH SLOPE DEPTH
(cfs) (ft/ft) (ft) H/V) (ft)
UD-1 0.5 0.05 1 2.0 1.0
UD-2 0.3 0.12 1 2.0 1.0
UD-3 1.0 0.20 1 2.5 1.0
UD-4 5.0 0.20 3 3.0 1.0
UD-5 4.2 0.10 2 2.5 1.0

/.’,/ﬁp! B/dné‘ﬂ/




UNDISTURBED AREA BYPASS SYSTEM DITCHES

Existing ditches are used to intercept storm runoff from undisturbed areas
UA-8, UA-9, UA-10, and UA-11, Proposed ditch UD-5 will intercept storm runoff
from undisturbed area above the Wilberg Fan Small Area Exemption (sub-basin
UA-5). The undisturbed area bypass ditches are classified as temporary
structures and are to have capacity for the 10-year 6-hour storm event. The
storm runoff peak for the 10-year 6-hour storm event was found using the above
referenced model (COE HE&I, see input and output in Appendix) with a
precipitation depth of 1.55 inches (Miller et. al., 1973).

Table 3 presents the design criteria for the undisturbed area bypass system
ditches. The channel depth shown on Table 3 includes a minimum of 0.5 feet of
freeboard. Ditch hydraulics were analyzed with the Mannings flow equation. A
Mannings n of 0.03 was assumed for unlined ditches. Riprap was sized with a
minimum safety factor of 1.5 in accordance with the methods presented in the
Barfield et. al. (1981). Ditch hydraulics are summarized on Map 1, see appendix
for further detail. The ditch configurations presented in Table 3 and in the Ditch
Hydraulics Table on Map 1 represent required design configurations, not existing
conditions., Riprap is assumed to be needed where velocities exceed 5 feet per
second. Ditch UD-3 and UD-5 require riprap on the steeper slopes. Ditch UD-4
reﬂuires riprap. A filter blanket is required beneath the riprafp lining to prevent
failure of the fine grained sub-soils. A 12-inch thick layer of Type II Granular
Bedding under riprap linings (see gradation in Appendix) is recommended.

TABLE 3
UNDISTURBED AREA BYPASS DITCH DESIGN CRITERIA
COTTONWOOD/WILBERG MINE PORTAL SITE

CHANNEL DESIGN MAXIMUM BOTTOM SIDE CHANNEL

FLOW SLOPE WIDTH SLOPE DEPTH
(cfs) (ft/ft) (ft) (H/V) (ft)
UD-1 0.5 0.05 1 2.0 1.0
UD-2 0.3 0.12 1 2.0 1.0
UD-3 1.0 0.20 1 2.5 1.0
UD-4 5.0 0.20 3 3.0 1.0
UD-5 4.2 0.10 2 2.5 1.0
8



COTTONWOOD/WILBERG MINE PORTAL DISTURBED AREA RUNOFF
CONTROL CULVERTS, SEDIMENT PONDS, AND SAE

The Cottonwood/Wilberg Mine Portal Site is located at the head of Grimes
Wash Canyon 8 miles northwest of Orangeville. The mine portal site disturbed
area runoff control facilities are shown on Map 2. The tributary sub-basins
associated with disturbed area runoff control facilities are delineated on Map 2.
The sub-basin boundaries were defined based on topographic mapping and data
provided by UP&L and field inspection. During this study, it was decided by
UP&L to intercept the majority of the undisturbed area tributary to Sub-basin
DA-1 by constructing an inlet and storm drain to the undisturbed bypass system
(see undisturbed sub-basin UA-2 discussed above). The following detail assumes
that the new inlet is constructed.

DISTURBED SUB-BASIN HYDROLOGIC CHARACTERISTICS
Sub-basin hydrologic characteristics are summarized in Table 4.
TABLE 4

COTTONWOOD/WILBERG MINE PORTAL SITE
DISTURBED AREA SUB-BASIN CHARACTERISTICS

SUB-BASIN AREA VOL. WEIGHTED TLAG
-(acres) CURVE NUMBER (hrs)

DA-1 5.61 91.5 .064
DA-2 2.58 90.1 .067
DA-3 1.38 88.5 .065
DA-4 2.96 91.6 .05
DA-5 0.14 95.8 .05
DA-6 4.15 81.3 .063
DA-7 1.76 91.9 .059
DA-8 0.14 98.0 .05
DA-9 2.49 88.5 079
DA-10 0.48 96.2 .05
DA-11 1.20 91.8 .05
DA-12 0.31 98.0 .065
DA-13 0.10 98.0 .05
DA-14 0.72 92.0 .056
DA-15 0.29 98.0 .05
DA-16 0.20 98.0 .05
DA-17 0.90 88.1 107
DA-18 0.86 87.8 .062
TOTAL 26.27 ACRES




The volume weighted curve number for each sub-basin was defined using
curve numbers based on soil type and cover density for areas of different cover
within the sub-basin. See the appendix for sub-basin specific details. The
following different types of cover were identified in the sub-basins tributary to the
sediment ponds at the Cottonwood/Wilberg Mine Portal Site.

Juniper-Pine Grass Complex: In undisturbed areas which are
tributary to the sediment ponds, the south facing slopes are estimated to
have a cover density of 20% with a curve number of 85 while west facing
slopes are estimated to have a cover density of 40% and a curve number of
76 (see Figure 9.6 in the appendix taken from SCS, 1972).

Rock Outcrop: Horizontal areas of rock outcrop were found with the
aid of an aerial map. The rock outcrops tend to be highly fractured with
well developed talus slopes. A curve number of 88 is believed
representative of the rock outcrop areas.

Disturbed Areas: All of the disturbed areas which are actively used
within the mine portal site have been treated with either asphalt or
concrete paving or are covered with gravel. Areas which have been
disturbed during construction operations in the past and are not in active
use have tended to naturally revegetate. Paved areas are assigned a curve
number of 98 (SCS, 1972), graveled areas are assigned a curve number of
93 (SCS, 1972), and disturbed areas which are not actively used are
estimated to have a curve number of 86 based on a cover density of about
10% dJuniper-Grass with a Type C soil (see Figure 9.6 in the appendix
taken from SCS, 1972). ,

DISTURBED AREA RUNOFF CONTROL CULVERTS

The disturbed area runoff control culverts are classified as temporary
structures and are to have capacity for the 10-year 6-hour storm event. The
storm runoff peak flow for the 10-year 6-hour storm event was found using the
above referenced model (COE HEC-1, see input and output in Appendix) with a
precipitation depth of 1.51 inches (Miller et. al., 1973). The peak flowrate from
the 10-year 6-hour precipitation event at each of the selected culverts is
summarized in Table 5 along with the required minimum inlet depth and the
required minimum pipe slope to convey the design flow. The required inlet depth
to pass the design flow was found using "Hydraulic Charts for the Selection of
Highway Culverts" H.E.C. 5 (US DOT, 1965). The required minimum pipe slope
forAinlet g&v)v conditions was found using the Mannings Equation (see calculations
in Appendix).

All of the culverts analyzed have head water depth requirements less than
one pipe diameter and required minimum slopes less than .01 feet/feet. Based on
the provided mapping and field inspection, all of the analyzed culverts have the
required head water depth and all appear to have slopes in excess of the
minimum required. Therefore we conclude that all of the analyzed culverts can
convey the required peak flowrate from the design 10-year 6-hour storm event.

10



TABLE 5

CULVERT DESIGN CRITERIA
DISTURBED AREA RUNOFF CONTROL CULVERTS
COTTONWOOD/WILBERG MINE PORTAL SITE

REQUIRED REQUIRED

(CFS) (IN) (FT) (FT/FT)

CD-1 4.1 24 0.8 .002
CD-2 1.8 18 0.7 001
CD-3 0.9 12 0.7 .003
CD-4 9.0 24 1.5 .007
CD-5 9.2 24 1.6 .007
CD-6 10.5 24 1.7 .009
CD-7 14 16 0.9 .001
CD-8 12.0 30 1.7 004
CD-9 13.5 30 1.8 005
CD-10 13.8 30 1.9 .005
CD-11 14.8 30 2.0 .006
CD-12 0.3 14 0.4 .001
CD-13 0.1 16 01 .001
CD-14 0.6 14 0.5 .001
CD-15 0.3 12 0.1 .001
CD-16 0.2 12 0.1 001

11



DISTURBED AREA RUNOFF CONTROL DITCHES

The ditches in the disturbed area runoff control system at the
Cottonwood/Wilberg Mine Portal Site are utilized to contain onsite nuissance
runoff to facilitate the operation of the mine. From the available mapping and
site visit, it has been found that should any of the disturbed area ditches fail to
contain the runoff peak flow from the design storm event, the spilled waters
would still be conveyed by the existing topography to the sediment ponds. For
example, the disturbed area culverts CD-1, CD-2, and CD-3 all discharge onto the
upper parking area which is graded to drain to culvert CD-4 (see Map 2). There
is a ditch along the north side of the upper parking area which helps to contain
nuissance flooding, if the ditch capacity is insufficient for a given runoff event
then the ﬁtading of the parking lot would convey spilled flows to culvert CD-4.
Because the capacity of the existing disturbed area ditches does not affect the
adequacy of the disturbed area runoff treatment, no further analysis of the
disturbed area ditches is included in this report.

10-YEAR 24-HOUR RUNOFF VOLUMES AND
MEAN ANNUAL SEDIMENT YIELD

The 10-year 24-hour rainfall depth was found in the NOAA ATLAS 2
Volume VI-Utah (Miller et. al.,1973) to be 2.40 inches for the Cottonwood/Wilberg
Mine Portal Site. Based on the sub-basin characteristics (Table 4) and a
precipitation of 2.40 inches the estimated runoff from the 10-year 24-hour
rainstorm event from the areas tributary to the sedimentation ponds is 1.42
inches or 3.1 acre-feet. The calculated mean annual sediment yield is 0.81 acre-
feet. The required sediment pond volume to contain the 10-year 24-hour storm
event and the mean annual sediment yield is 3.9 acre-feet.

NORTH AND SOUTH SEDIMENT PONDS

The runoff from the disturbed areas (except for the Wilberg Fan Small
Area Exemption) of the Cottonwood/Wilberg Mine Portal site is conveyed via
culverts and ditches to two sediment ponds which are connected in series. Both
sediment ponds utilize a 86-inch diameter corrugated metal pipe riser type
gpillway. The spillway from the North Sediment Pond discharges into the South
ediment Pond. The South Sediment Pond discharges into the undisturbed area
bypass system and thence to the natural stream channel. Only about 5% of the
total disturbed area is directly tributary to the South Sediment Pond, the rest of
the tributary area is tributary through the North Sediment Pond. Figures 2 and
3 present the stage capacity curves for the North and South Sediment Ponds
respectively. The curves are based on data and cross sections provided by UP&L
(UP&L, 1984). The capacity of the North and South Sediment Ponds is
summarized in Table 6. The combined runoff storage volume of 3.1 acre-feet is
equivalent to the required runoff storage volume.
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TABLE 6
COTTONWOOD/WILBERG MINE PORTAL SITE
CAPACITY OF THE NOR’II&‘%IR%}NI«% S’I(‘)UTH SEDIMENT PONDS

NORTH POND SOUTH POND COMBINED

SEDIMENT STORAGE 0.65 0.29 0.94
RUNOFF STORAGE 1.50 1.60 3.10
TOTAL CAPACITY 2.15 1.89 4.04

The existing 36-inch riser type spillways in the North and South Sediment
Ponds are both set 2 feet below the top of the embankment and provide a
discharge capacity with one foot of freeboard of 81 cfs (see calculations and stage
discharge curve in Appendix). The (feak flow rate tributary to the ponds from a
25-year 6-hour storm event was modeled using the model described above with a
rainfall depth of 1.81 inches (Miller et. al., 1973). The predicted peak flow into
the sediment ponds is 23 cfs, therefore the existing spillways have adequate
capacity for the 25-year 6-hour storm event. '

WILBERG FAN SMALL AREA EXEMPTION

UP&L requests a Small Area Exemption (SAE) for the small disturbed area
associated with the Wilberg Fan (see Map 2). It is our understanding that there
are three criteria that must be met in order for an area to qualify as a SAE.
These criteria include:

1. The area cannot be tributary to a sediment pond.

2. The summation of the areas of the SAE’s must be less than ten to
fifteen percent of the total disturbed area.

3. The area must have some form of a treatment structure to treat

runoff from the area.

The runoff from the disturbed area associated with the Wilberg Fan is not
tributary to the sediment ponds. Runoff from the SAE is tributary to the
undisturbed area bypass culvert inlet above sub-basin DA-7.

The total disturbed area in the Wilberg Fan SAE is 0.9 acres which is less
than 6% of the total disturbed area associated with the Cottonwood/Wilberg Mine
Portal Site, which is less than the 10% criteria.

Runoff from the Wilberg Fan SAE will be treated by containing the runoff
from the 10-year 24-hour precipitation event in a proposed sediment basin to be
located in an existing depression in the access road. To reduce the undisturbed
area presently tributary to the proposed sediment basin site, UP&L will construct

13



a new undisturbed area interception ditch and culvert to Grimes Wash (see
discussion for undistrubed area ditch UD-5 and culvert CU-15 above). With the
new undisturbed area diversion ditch in place, the tributary areas to the proposed
sediment basin will consist of 0.88 acres of disturbed area and 7.0 acres of
undisturbed Juniper-Grass. The computed runoff for the 10-year 24-hour
precigitation event is 1.14 inches (CN = 85.7, P = 2.4 inches) for a predicted
runoff volume of 0.75 acre-feet (7.88 x 1.14/12).

The proposed sediment basin will be provided with an 18-inch diameter
culvert spillway to convey the peak from the 25-year 6-hour storm event (peak
i:ﬂow dlizg)sediment basin predicted to be 7 cfs, see HEC-1 input and output in

ppendix).

CONCLUSIONS AND RECOMMENDATIONS

Based on the above presented analysis and upon the addition of a new
inlet to intercept undisturbed area drainage above sub-basin DA-1, the followin
conclusions are reached. The major components of the disturbed area runo
system are adequate to convey the 10-year 6-hour storm runoff event to the North
and South sediment ponds. The existing sediment ponds are adequate to contain
the runoff from the 10-year 24-hour storm event plus the mean annual sediment
yield. The existing 36-inch pipe riser type spillways for the North and South
sediment ponds have adequate capacity to discharge the peak flowrate of the 25-
year 6-hour storm event.

14



COTTONWOOD/WILBERG MINE COTTONWOOD CANYON FAN PORTAL
UNDISTURBED AND DISI;FA:{)I%E;ETI;E%REA RUNOFF CONTROL

The Cottonwood/Wilberg Mine Cottonwood Canyon Fan Portal is located in
Section 25, Township 17 South, Range 6 East near the Old Johnson Mine. The
disturbed and undisturbed runoff control facilities are shown on Map 3.

The undisturbed runoff control facilities consist of ditches UD-1 and UD-2
which convey runoff to culvert C-1 and ditch UD-3 which intercepts runoff above
the Fan Portal Site and conveys runoff to the existing drainage to the south
which is tributary to the existing 48" County Road culvert.

The disturbed area runoff control facilities consist of ditches which convey
runoff from all disturbed areas (except DA-4) to the sediment basins. Treatment
for dxl'unl;)flf) gosm sub-basin DA-4 is provided with sediment traps formed by gabions
in dite -5.

SUB-BASIN HYDROLOGIC CHARACTERISTICS
Sub-basin hydrologic characteristics are summarized in Table 7.
TABLE 7
COTTONWOOD/WILBERG MINE COTTONWOOD CANYON

FAN PORTAL SITE
SUB-BASIN CHARACTERISTICS

SUB-BASIN AREA VOL. WEIGHTED TLAG
(acres) CURVE NUMBER (hrs)
UA-1 16.9 76 111
UA-2 74.7 74 .183
UA-3 16.83 75 110
TOTAL 107.9
DA-1 1.2 81.8 .067
DA-2 2.3 80.3 .080
DA-3 1.5 85.5 .086
DA-4 1.8 69.5 .066
TOTAL 6.8

Volume weighted curve number for each sub-basin was derived using curve
numbers based on soil type and cover density for areas of different cover within
the sub-basin. See the appendix for sub-basin specific details. The following
different types of cover were identified in the sub-basins associated with the
Cottonwoo%ilberg Mine Cottonwood Canyon Fan Portal Site.
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different types of cover were identified in the sub-basins associated with the
Cottonwood/Wilberg Mine Cottonwood Canyon Fan Portal Site.

Juniper-Pine Grass Complex: The slopes above the Fan Portal Site
are estimated to have an effective cover of 51% with a Curve Number of 72
(see Figure 9.6 in the appendix taken from SCS, 1972).

Sage-Grass complex: The sage-grass areas are estimated to have an
effective cover of 54% with a Curve Number of 62 (see Figure 9.6 in the
appendix taken from SCS, 1972).

Temporarily reclaimed: Areas which have been temporarily
reclaimed are estimated to have 50% cover of herbs with a Curve Number
of 80 (see Figure 9.5 in the appendix taken from SCS, 1972).

Disturbed areas: Areas which have been disturbed during the
construction activities are assumed to have a Curve Number of 90.

RUNOFF CONTROL CULVERTS AND DITCHES

The runoff control culverts and ditches are classified as temporary
structures and are to have capacity for the 10-year 6-hour storm event. The
storm runoff peak for the lo-gear 6-hour storm event was found using the above
referenced model (COE HEC-1, see input and output in Appendix) with a
precipitation depth of 1.55 inches (Miller et. al., 1973). The 10-year 6-hour peak
runoff at each of the selected culverts is summarized in Table 8 along with the
required minimum inlet depth and the required minimum pipe slope to convey
the design flow. The required inlet depth to pass the design flow was found
using "Hydraulic Charts for the Selection of Highway Culverts"” H.E.C. 5 (US
DOT, 1965). The required minimum pipe slope for inlet flow conditions was
found using the Mannings Equation (see calculations in Appendix).

Table 9 presents the design criteria for the runoff control ditches at the
Fan Portal Site. The channel depth shown on Table 9 includes 0.5 feet of
freeboard. Ditch hydraulics were analyzed with the Mannings flow equation. A
Mannings n of 0.03 was assumed for unlined ditches. Riprap was sized with a
minimum safety factor of 1.5 in accordance with the methods presented in the
Barfield et. al. (1981). Ditch hydraulics are summarized on Map 3, see appendix
for further detail. The ditch configurations presented in Table 9 and in the Ditch
Hydraulics Table on Map 3 represent required design configurations, not existing
conditions. Riprap is assumed to be needed where velocities exceed 5 feet per
second. Ditch UD-2 and the south end section of ditch UD-3 require riprap
lining. A filter blanket is required beneath the riprap lining to prevent failure of
the fine grained subsoils. A 12-inch thick layer of Type II granular bedding is
recommended under riprap linings (see granular bedding gradation in Appendix).
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TABLE 8
CULVERT DESIGN CRITERIA

COTTONWOOD/WILBERG MINE COTTONWOOD CANYON

FAN PORTAL SITE

REQUIRED REQUIRED
DESIGN PIPE HEAD WATER MINIMUM
CULVERT FLOW  DIAMETER DEPTH SLOPE
(CFS) (IN) (FT) (FT/FT)
C-1 14.0 36 2 .002
C-2 1.7 24 1 .001
C-3 .6 24 1 001
C-4 .6 18 1 .001
TABLE 9
DITCH DESIGN CRITERIA
COTTONWOOD CANYON FAN PORTAL
CHANNEL DESIGN MAXIMUM BOTTOM SIDE CHANNEL
FLOW SLOPE WIDTH SLOPE DEPTH
(cfs) (ft/ft) (ft) H/V) (ft)
UD-1 3.1 0.13 4 2.0 1.0
UD-2 11.0 0.09 3 2.5 1.0
UD-3 2.8 0.20 3 2.5 1.0
DD-1 0.4 0.10 1 2.0 1.0
DD-2 0.6 0.18 1. 2.0 1.0
DD-3 0.6 0.10 1 2.0 1.0
DD-4 0.7 0.12 1 2.0 1.0
DD-5 0.6 0.11 1 2.0 1.0
17



10-YEAR 24-HOUR STORM RUNOFF VOLUMES AND MEAN ANNUAL
SEDIMENT YIELD TO SEDIMENT BASINS

Storm runoff from Sub-basin DA-1 is treated by the north sediment basin
and runoff from Sub-basins DA-2 and DA-3 is treated by the south sediment
basin. Table 10 presents a summary of the tributary drainage to the north and
south sediment basins. The existing sediment basins have capacity for the runoff
from the 10-year 24-hour rainfall event and the mean annual sediment yield.

TABLE 10

SEDIMENT BASIN CAPACITY, 10-YEAR 24-HOUR RUNOFF VOLUMES,
AND MEAN ANNUAL SEDIMENT YIELD
COTTONWOOD/WILBERG MINE
COTTONWOOD CANYON FAN PORTAL SITE

SEDIMENT TRIBUTARY 10-YR 24-HR MEAN ANNUAL BASIN

BASIN AREA RUNOFF SEDIMENT YIELD CAPACITY
(acres) (acre-feet) (acre-feet) (acre-feet)

NORTH 1.2 0.09 .01 0.11

SOUTH 3.8 0.30 0.16 0.52

CONCLUSIONS AND RECOMMENDATIONS

The existing culvert system is adequate to pass the peak flowrate of the 10-
year 6-hour storm event. Ditches should be constructed or modified to reflect
configuration presented in Ditch Design Criteria Table 9, with riprap in sections
that exceed 5 feet per second. Riprap is required in ditch UD-3 south of the
proposed fan portal site and in ditch UD-2. The existing disturbed area runoff
treatment system consists of two sediment basins with adequate capacity to
contain the runoff from the 10-year 24-hour storm event and the mean annual
sediment yield, and road-side sediment traps formed by gabions in ditch DD-5.
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TABLE 2

CULVERT DESIGN CRITERIA
UNDISTURBED AREA BYPASS SYSTEM CULVERTS
COTTONWOOD/WILBERG MINE PORTAL SITE

REQUIRED REQUIRED
(CFS) (IN) (FT) (FT/FT)
CuU-1 26. 72 2.0 .001
CU-2 4. 18 1.2 .006
Cu-3 217, 72 2.0 001
CU-4 5. 18 14 010
CU-5 28. 72 2.0 .001
CU-6 6. 30 1.0 .001
Cu-7 29. 72 2.0 .001
CU-8 1. 72 3.5 .002
Cu-9 9. 30 15 .002
CU-10 80. 72 3.6 .002
CU-11 0.5 24 0.4 .001
CU-12 / 0.3 24 0.3 .001
CU-18 83. 72 3.8 .002
CU-14 102. 90 4.0 .001
CU-15 4.2 18 1.3 .006
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DITCH HYDRAULICS TABLE

CLIENT: UP&L MINING
PROJECT: COTTONWOOD/WILBERG MINE PORTAL SITE UNDISTURBED ARER DITCHES

DESIGN BOTTOM SIDE MANNINGS COMPUTED PLOW WETTED HYDRAULIC
CHANNEL IDENTIFICATION PLOW SLOPE WIDTH SLOPE N DEPTH FLOW ARER  PERIMETER RADIUS VELOCITY
(CPS) (ft/ft) (PT) (H/V) (PT) (CPS) (PT2) (PT) (PT) (FPS)
Ub-1 maximum slope 0.5 0.05 1 2 0.030 0.148 0.505 0.19 1.66 0.12 2.63 riprap not required
UD-1 minimum slope 0.5 0.04 1 2 0.030 0.157 0.502 0.21 1.70 0.12 2.43 riprap not required
uDp-2 maximum slope 0.3 0.12 1 2 0.030 0.086 0.302 0.10 1.38 0.07 3.00 riprap not required
Up-2 minimum slope 0.3 0.05 1 2 0.030 0.111 0.304 0.14 1.50 0.09 2.24 riprap not reguired
un-3 maximum slope 1 6.20 1 2.5 0.042 0.2 1.302 0.30 2.08 0.14 4.34 USE RIPRAP D50 = 1.5'0
up-3 minimum slope 1 0.08 1 2 0.030 0.2 1.100 0.28 1.89 0.15 3.93 riprap not required
UD-4 maximum slope S 0.20 3 3 0.042 0.25 5.133 0.94 4.58 0.20 5.48 USE RIPRAP D50 = 1.5'
UD-4 minimum slope 5 0.14 3 2.5 0.042 0.28 5.128 1.04 4.51 0.23 4.95 USE RIPRAP D50 = 1.5°
|

UD-5 maximum slope 4,2 0.10 2 2.5 0.042 0.34 4.321 0.97 3.83 0.25 4.46 USE RIPRAP D50 = 1.5'
0D-5 minimum slope 4.2 0.04 f 2 0.030 0.37 4.283 1.01 3.65 0.28 4.23 riprap not requireg

F/<



DITCH RIPRAP DESIGN TABLE

CLIENT:
PROJECT:

CHANNEL

UP&L MINING

COTTONWOOD/WILBERG MINE PORTAL SITE UNDISTURBED AREA DITCHES
ANGLE MAX.,
RIPRAP OF FLOW TRACTIVE
IDENTIFICATION D50 REPOSE MANNING'S DEPTH FORCE
(FT) (DEGREES)SPs N (FT) (LBS/FT2)
maximum slope
minimum slope
maximum slope 1.5 41 1.5 0.042261 0.2 2.496
minimum slope
maximum slope 1.5 41 1.6 0.042261 0,25 3.12
minimum slope 1.5 41 1.5 0.042261 0.28 2.44608
maximum slope 1.5 41 1.6 0.042261 0.34 2.1216

CHANNEL SAFTEY
BED FACTOR

STABILITY FOR BED
Nb SFb
0.339 1.74
0.424 1.51
0.333 2.01
0.288 2.47

MAX. SIDE
TRACTIVE
FORCE
(LBS/FT2)

1.90

2.37
1.86

1.61

CHANNEL SAFTEY
WALL FACTOR
BETA STABILITY FOR SIDE
n (RADIANS) N' SFs

0.257 0.272510 0.187367 1.5504643

0.322 0.380339 0.249254 1.6160539
0.252 0.274335 0.177168 1.5778937

0.219 0.243999 0.146561 1.6546182

v

~/

h/ 1
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NRATNAGE CRITERTA MAMUAL MAJOR DRAINAGE

grouted riprap or wire encased riprap applications. The second
utilizes a design procedure developed by Terzaahi, which is referred
to as the T-V (Terzaghi-Vicksburg) design (7)(19). The T-V filter
criteria estahlishes an optimum bedding gradation for a specific
channel soil. The latter requires channel soil information, including
a agradation curve, while the Type I and Type II bedding specifications
given in Table 5-3 (and Figure 5-2) are applicable whether or not soil
information is availahle.

Table 5-3
GRADATIOM FOR GRANULAR BEDDING

U, S. Standard Percent Weight Square Mesh Sieves
Sieve Size By $assing By &55/’4?
ype 1 Tvpe 11
3" - 90 - 100
1-1/2" - -
3/4" - 20 - 90
3/8" 100 -
#4 95 - 100 0 - 20
#16 45 - 80 -
#50 10 - 30 -
#100 2 - 10 -
#200 0 -2 0 -3
f
Use THIS

11-15-8?



DRAINAGE CRITERIA MANUAL MAJOR DRAINAGE

The Type 1 and Type Il bedding specifications shown in Table 5-3
were developed using the T-V filter criteria and the fact that bedding
which will protect an underlying noncohesive soil with a mean grain
size of 0.045 mm will protect anything finer. Since the T-V filter
criterion provides some latitude in establishing bedding gradations,
it was possib1e to make the Type I and Type Il bedding specifications
conform with Colorado Division of Highways aggregate specifications.
The Type 1 bedding in Table 5-3 is designed to be the lower layer in a
two layer filter for protecting fine grained soils and has a gradation
jdentical to Colorado Division of Highways concrete sand specification
AASHTO M-6 (Section 703.01). Type II bedding, the upper layer in a
two layer filter, is equivalent to Colorado Division of Highways Class
A filter material (Section 703.09) except that it permits a slightly
larger maximum rock fraction. When the channel is excavated in course
sand and gravel (50 percent or more by weight retained on the #40
sieve), only the Type 11 filter is required. Otherwise, a two layer
bedding (Type I topped by Type II) is required. Alternatively, a
single 12 inch layer of Type II bedding can be used except at drop
structures. For required bedding thickness see Table 5-4. At drop
structures a combination of filter fabric and Type II bedding is
acceptable as an alternative to a two layer filter. The specifications
for the T-V reverse filter relate the gradation of the protective
layer (filter) to that of the bed material (base) by the following
inequalities:

Dis(fitter) € ° 9g5(base) (Equation 5-1)
“disibase) = D1s(fitter) =20 d15(base) (Equation 5-2)
DSO(fi]ter) <25 dso(base) (Equation 5-3)

where the capital "D" refers to the filter grain size and the lower
case "d" to the base grain size. The subscripts refer to the percent
by weight which is finer than the grain size denoted by either "D" or
"d". For example, 15 percent of the filter material is finer than
DlS(fi1ter) and 85 percent of the base material is finer than
Application of the T-V filter criteria is best described

dg5(base)”
using an example (see Paragraph 5.7.1).

11-15-82
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FIGURE 5-2. GRADATION CURVES FOR GRANULAR BEDDING
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DRAINAGE CRITERIA MANUAL MAJOR DRAINAGE

Table 5-4
THICKNESS REQUIREMENTS FOR GRANULAR BEDDING

Minimum Bedding Thickness (Inches)

Riprap Fine Grained Soils* Course Grained Soils**
Designation
Type 1 Type 11 Type 11

L, G, SM 4 4 6

M 4 4 6

H ©g5:1c87 4 6 8

‘\

VH 4 6 8

ASE THI S *May substitute one 12 inch layer of Type II bedding. Substitution
of one layer of Type IT bedding shall not be permitted at drop
structures. Use of a combination of filter fabric and Type I1I
bedding at drop structures is acceptable, see Section 5.3.2 for use
of filter fabric at drop structures.

**Fifty percent or more by weight retained on the #40 sieve.

5.3.2 Filter Fabric

Filter fabric is not a comb]ete substitute for granular bedding.
Filter fabric provides filtering action onlv perpendicular to the
fabric and has c¢nly a single equivalent pore opening between the
channel bhed and the riprap. Filter fabric has a relatively smooth
surface which provides less resistance to stone movement. As a result,
it is recommended the use of filter fabric be restricted to slopes no
steeper than 2.5h to lv. Tears in the fabric greatly reduce its
effectiveness so that direct dumping of riprap on the filter fabric is
not allowed and due care must be exercised during construction. None-
theless, filter fabric has proven to be an adequate replacement for
granular bedding in many instances. Filter fabric provides an ade-
quate bedding for channel 1inings along uniform mild sloping channels
where leaching forces are primarily perpendicular to the fabric.

At drop structures and sloped channe) drops, where seepage forces
may run parallel with the fabric and cause piping along the bottom
surface of the fabric, special care is required in the use of filter

-

11-15-82
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R84
FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FER 1,198%

U.5. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 409 SECOND STREET, DAVIS, CA, 95614

1

THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED TO 3

HEC-1 INPUT
|1 P P y SURR Jeveseas L J P brvienns Teveven Y JR b PP 10
ID  UPLL Mining
ID  Cottonwood/Wilberg Mine Portal Undisturbed Bypass Facilities
I 10-YR 6-HR 5CS 6-HOUR DISTRIBUTION
1D by qjp Hansen, Allen & Luce June, 1989
$DIAGRAM
IT 2 0 0 200
10 3
KK Ua-1
BA  2.45
PB 1.53
IN 30,
Pl 0. 035,045,055 ,095 .37 .4 A8 L0558 .05
P1 04 04,035
LS 0 bb 0.
up 0.76
KK CU-1 ROUTE THROUGH CULVERT
RK 240, A0 015 CIRC ]
KK UA-2
B .0186
LS 0 B85 0
up 06
KK CU-3 COMBINE AT CULVERT CU-3
HC 2
KK Ct-3 ROUTE THROUGH CULVERT
RK 610, .10 013 CIRC 6
KK Un-3

PAGE 1§



A

Fage 2
26 BA 053
27 15 0 14 ¢
28 ub 10
29 KK CU-4 ROUTE THROUGH CULVERY
30 RK 750, .20 L0195 CIRC 2
31 KK CU-5 COMRINE AT CULVERT CU-5
32 HC 2
33 KK UA-4
34 BA  .0314
I3 Ls O 76 ]
36 up 07
37 KK Cu-7 COMBINE AT CULVERT CU-7
38 HC yi
HEC-1 INPUT PAGE 2
LINE | § FPRPIS PR JUUR. ST NP JPTURRPY P JRSUU : MU SR |

39 XK CU-7 ROUTE THROUBH CULVERT
AQ RK 300, .10 018 CIRC 6
41 KK BA-3

2 By L0183

3 LS ] 85 0

44 up 06

45 KK UA-6

A4 BA 2.03

A7 Ls 0 73 0

48 up b3

49 KK CU-BCOMBINE AT CULVERT Cu-8

30 HE 2

51 KK ua-7

52 BR  ,0984

53 L8 0 78 0

54 up A3

39 KX UA-8

56 BA 005

57 LS ] 76 ]

58 up 06

59 KK ua-9

$0 BA .0013

b1 LS 0 85 0
42 up .06



63
b4

b5
bt

b7
&8

89
70

71
72
i
74

73
76
n
78

LINE

79
80
8t
82

KK CU-13 COMBINE AT CULVERT CU-13
HE 4

KK CU-13 ROUTE THROUGH CULVERT
RK 450, 30 015 CIRC

KK CU-14 COMBINE AT CULVERT Cu-14
HC 2

Kk CU-14 ROUTE THROUBH CULVERT

RK 1000, J00 015 LIRC
KK UA-10
BA  .0141
LS 0 Tb 0
uD 07
KK UR-1t
BA 062
LS 0 76 0
up A0
HEC-1 INPUT

1§ RPN PR ST F Y . PO S S

KKCONVENIENCE COMBINATION

Ko {
HC 3
11

6

7.5

FPaae =

.10

PABE 3
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SCHEMATIC DIAGRAM DF STREAM NETMORK

{V} ROUTING

{.) CONNECTOR

UA-1
v
v
tu-1
. ua-2
{1 ok S
v
v
CU-3
UA-3
. V
. v
ty-4
CU-3eiannananas
Uh-4
CU-7esrennas .
v
v
ty-7
iA-5

{--->) DIVERSION OR PuMP FLOW

{¢{-=-} RETURN OF DIVERTED OR PUMPED FLOW

Up-6

[ CU-B.-A ---------
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~d
~0
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. . UA-8
. . r UA'?
CU‘lS-.'..--t'-n-u-"nna nnnnnnnn ssravrs .
v
v
Cu-13
Cu-14.....00euee
v
V
Cu-14
UA-10

Ua-11

CONVENIE. .o vovinnanrvnnvinsnnnns

U.5. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 409 SECOND STREET, DAVIS, CA. 95614

1} RUKDFF ALSO COMPUTED AT THIS LOCATION

1

Faage

FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985

UPLL Mining

Cottonwood/MWilberg Mine Portal Undisturbed Bypass Facilities

nu

10-YR 6-HR SC5 6-HOUR DISTRIBUTION
by gip Hansen, Allen & Luce June, 1989

OUTPUT CONTROL VARIABLES

IPRNT
IPLDT
8SCAL

3
0
0'

HYDROGRAPH TIME DATA

NHIN
IDATE
ITINE

NG
NDDATE
NDTINME

i

1

2

0
0000
200
0
0638

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

KINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROBRAPH DRDINATES
ENDING DATE

ENDING TINE



Fage 6&

COMPUTATION INTERVAL .03 HOURS
TOTAL TIME BASE  &.63 HOURS

ENGLISH UNITS

$EDERE XX DXL NEX ONBX LED RRD KR BED RN LER QUL RN RSN RRY LRY ARN LND QRS RRD RRL QRE SRR LEE KX B33 L1E MRL 3AP B SN0 408

1322322220028 8
1 L
l'l KK 1 Ua-1 ¢
L !
(2328223888808
IO 1] TIME DATA FOR INPUT TIME SERIES
JXMIN 30 TIME INTERVAL IN MINUTES
JXDATE I 0 STARTING DATE
l JITINE 0 STARTING TIME

SUBBASIN RUNDFF DATA

=
E

SUBBASIN CHARACTERISTICS
TAREA 2.45 SUBBAGIN AREA

PRECIPITATION DATA

/Il eI e

9P STORM 1.55 BASIN TOTAL PRECIPITATION
1P INCRENENTAL PRECIPITATION PATTERN
.00 00 .00 .00 .00 00 .00 00 00 .00
l .00 .00 .00 .00 .00 .00 00 .00 00 00
00 .00 00 .00 .00 .00 00 .00 00 .00
.00 00 .00 .00 .00 .00 .00 00 00 .00
' .00 .00 .00 .00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 00 .00 .00 00
.01 .04 .01 .08 .01 .01 .04 .01 .01 .01
.01 .01 .01 .01 .01 .02 02 02 02 02
' .02 .02 02 .02 .02 02 .02 02 02 .02
.01 01 .01 .01 .01 .01 01 01 01 01
.08 .01 .01 .01 .01 .01 .01 .01 .01 .01
' .01 01 .01 .01 .01 01 01 .01 .01 01
.00 .00 .00 00 .00 00 .00 .00 00 .00
.00 .00 .00 .00 .00 00 .00 .00 .00 .00
' .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
' .00 00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00



Gl G . GE oEm O

Fage 7
ILS SCS LOSS RATE
STRTL 1.03 INITIAL ABSTRACTION
CRVNER 86.00 CURVE NUMBER
RTINP .00 PERCENT INPERVIOUS AREA
4 m SCS DINENSIONLESS UNITGRAPH
TLAG .76 LAG
l 1t
UNIT HYDROGRAPH
116 END-OF-PERIOD ORDINATES
' 20, 1. 7. 122, 7. BL. /0. 3. ", s,
548, 760, B84, 1008, 1112,  1217. 1299, 1371, (431, 1470,
1509, 1515, 1522, 1589, 1813, 1494, 1455, {415, 1369, 1374,
l 1273, 1221, 1e4, 1098, 1032, 954, 875,  BOb. 781, b83.
837, 592, S5, SM3. 479, M. AT, 393 39, M5,
322, 304, 281, 2. 2. 3. AL, 19T 184, 171.
159, 9. 139, 129,120, 112, 105, 97. %0. 8.
l 78. 7. 69, 8. 59, 56, 52, ¥, 85, 82,
2. 3. W, 3. 30. 28. %. N, 22, 21,
2. 18. 17, i6. 15. 15, 1, 13. 12. 11,
l 1. 10. 9. 8. 8. 1. b, 5. 5, s,
i 3. 2. 2. 1. 0.
l m 1 $14 1 1

HYDROGRAPH AT STATION Ua-1

l TGIAL RAINFALL =  1.55, TOTAL LOSS =  1.50, TOTAL EXCESS = .05
AK FLON  TINE HAXIMUM AVERAGE FLOW
b-HR 24-HR 72-HR &.63-HR
+ ¥ (CF5) (HR)
{CFS)
+l . 6,60 9. 8. 8. 8.
{ INCHES) 033 ,033 033 033
(AC-FT) 4. ., 8, 3,
l CUMULATIVE AREA =  2.45 50 MI

IR IR AR RO R R A R R O R R e O O S L S SO} S A A U S R A R P R P e IR IS IR SRR T ON TT IR R £ 1)

1 L
l5 KX ' cu-1 1t ROUTE THROUBH CULVERT

' L

1222333200344



Fage &

nuny

HYDROGRAPH ROUTING DATA

ls " KINEMATIC WAVE STREAM ROUTING
L 200, CHANNEL LENGTH
' 5 .1000 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT
oA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
W 6.00 BOTTON WIDTH OR DIAMETER
1 .00 SIDE SLOPE
' 1
l KINEMATIC STREAM ROUTING USED FOR THIS REACH
l CONPUTED KINEMATIC PARANETERS
ALPHA N DT (MIN) DX (FT)
' 22,8484 1250 b7 120,00
n 1 14 T 1
l HYDROGRAPH AT STATION  Cl-1
PEAK FLBN  TIME MAXIMUN AVERAGE FLOK
6-HR 24-HR 7208 6.63-HR
+ I (CES) (HR)
(CFS)
b The b.60 9. 8. . 8.
(INCHES) 033 033 033 033
(AC-FT) 5. i s, i

l CUMULATIVE ARER =  2.43 5G MI

LEEE DR R R A i G i I R A R A A IR e A N R A O IO FT R T AR SR IR S LA £ ¢

REREEESEEERES]
1 L}
T BK ' UA-2 %
' L
tununnmn

SUBBASIN RUNOFF DATA



Fage 9
8 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA
' PRECIPITATION DATA
9 PR STORM 1.55 BASIN TOTAL PRECIPITATION
l1 3 INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 ,00 .00
.00 .00 .00 .00 00 .00 .00 .00 .00 L00
.00 00 .00 .00 .00 .00 .00 00 00 .00
.00 .00 .00 .00 .00 .00 00 .00 .00 .00
' .00 .00 .00 00 .00 .00 .00 .00 .00 .00
.01 .01 .01 01 .01 .01 .01 .01 .01 .01
.01 L01 0t .01 .01 .02 02 02 02 .02
l .02 02 02 .02 .02 .02 .02 .02 .02 .02
.01 .01 .01 .01 .01 01 .01 .01 .01 .01
.01 01 .01 .01 L0l .01 .01 .01 01 .01
01 01 .01 .01 .01 .01 .01 ,01 .01 .01
.00 .00 .00 .00 .00 00 .00 .00 .00 .00
.00 .00 .00 .00 ,00 .00 .00 .00 .00 .00
00 ,00 .00 .00 .00 .00 .00 ,00 .00 ,00
l L00 ,00 L00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 00 .00 .00
.00 00 .00 .00 .00 .00 .00 00 .00 .00
l 00 .00 .00 ,00 .00 .00 .00 .00 .00 .00
.00 .00 L00 .00 .00
9 L5 SCS LOSS RATE
STRTL .35 INITIAL ABSTRACTION
CRYNER 85.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA
lo D SCS DIMENSIONLESS UNITERAPH
TLAG 06 LAB
l 113
UNIT HYDROGRAPH
11 END-DF-PERIDD ORDINATES
l 13, 115, 101, 51, 26, 12. b. 3. 2. 1
0.
l 1 18 111 1" m
HYDROGRAPH AT STATION  UA-2
' TOTAL RAINFALL = 1,55, TOTAL LDSS =  1.07, TOTAL EXCESS = .48



FPage 10
K fLON TINE NAXINUN AVERAGE FLOW
6-HR U-HR 72-HR b.b3-HR
(CFS) (HR)
i
; 1, 3.00 1. 1. . 1.
{INCHES) 483 A83 483 483
l (AC-FT) 0. 0. 0. 0.
CUNULATIVE AREA = .02 5 MI
z' LD 431 BUE UED DD URE GED LEE BRE RED GRS GKS SRS KBF SRE BAT UL ANE ANE 3T 4SS RSN BRD BAE K83 43N A8E 483 43D 3R 48 a1
' $EELSELIEL
t 1
AW 8 -3 ¢ COMBINE AT CULVERT CU-3
' !
l TTtIeIi2¢3t
? MC HYDROGRAPH CONRINATION
1CONP 2 NUMBER OF HYDROGRAPHS TO COMBINE
1]
l nt 1t 1" 1" 11
! HYDROGRAPH AT STATION  L[U-3
AK FLON  TIME MAXINUM AVERAGE FLOW
4-HR 24-HR 72-HR 6.63-HR
+l(cp.s; (HR)
(CFS)
' 7. 6.50 10. 9, 9. g,
(INCHES) ,037 037 ,037 ,037
(AC-FT) 5, 5, 5, s,
' CUMULATIVE AREA =  2.47 50 M1

BT RED NRD BEK LEE SRD BRD RRD RRD SRT SA0 K33 GRL BRSO QXD BRE KSD A LRV KX ORED KRD UL SRE LAX SRD SRX LRE R 440 448 44

' st
! L

3 KX $ Cu-3 1 ROUTE THROUGH CULVERT
! !
ey



HYDROGRAPH ROUTING DATA

l R KINENATIC WAVE STREAM ROUTING
L 610, CHANNEL LENGTH
§ 1000 SLOPE
l N 013 CHANNEL ROUBHNESS COEFFICIENT
LA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
l WD 6,00 BOTTOM WIDTH OR DIAMETER
1 .00 SIDE SLOPE

1"

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PARAMETERS
ALPHA f DY (MIN) DX (FT)
22,8484  1.250 .67 305.00
e 144 " i m

HYDROGRAPH AT STATION cu-3

IG\K FLOW TINE MAYINUM AVERAGE FLOW
4-HR 24-HR 12-HR 6.63-HR
- JRicFs) (HR)
I (CFS)
g 27, b.30 10, g. 9. 9.

{INCHES) 037 037 037 037
{RC-FT) R 3, 5 3.

CUMULATIVE AREA =  2.47 5@ MI

1223333388824
L L}
3 KK L UA-3 3
] '
nunnnn

! SUBBASIN RUNOFF DATA
6 BA

SUBBASIN CHARACTERISTICS

FPage 11

tl 2 LRI RS RS I R ARt ) At R R A A R R R A iR A O eI I IR A O A S SO E PR ST IR AT AR R ¢
2



9 PB

715

8 8

m

A FLDW

FOTAL RAINFALL =

TINE

TAREA

PRECIPITATION DATA

STORM

.03 SUBBASIN AREA

1.5% BASIN TDTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN

00 00 00
.00 .00 -00
00 .00 .00
00 .00 .00
00 .00 00
.00 .00 00
01 01 .01
01 .01 .01
.02 .02 .02
.01 0t .01
01 .01 .01
01 .01 01
00 00 00
.00 .00 00
00 .00 00
00 00 00
00 00 00
00 00 00
.00 00 .00
.00 00 .00

SCS LOSS RATE
STRTL
CRYNEBR
RYINP

SCS DIMENSIONLESS UNITGRAPH

00 00 00
.00 00 .00
00 00 .00
.00 .00 00
00 00 .00
.00 .00 00
01 01 .04
.01 .01 02
.02 .02 .02
01 01 .01
.01 .01 01
.01 .01 01
00 00 00
.00 .00 00
.00 00 .00
.00 00 00
.00 .00 .00
.00 .00 00
.00 .00 00
.00 00

.63 INITIAL ABSTRACTION
76.00 CURVE NUMBER
.00 PERCENT IMPERVIOUS AREA

TLAG 10 LAB
131
UNIT HYDRDGRAPH
17 END-OF-PERIOD ORDINATES
39, 133. 212, 212, 165, 99, 62,
10. 6. 4, 2, 2. i, 0.
113 m 1" 1"
RYDROGRAFPH AT STATION UA-3
1.55, TOTAL LDSS = 1,34, TOTAL EXCESS = 2

MAXIMUM AVERAGE FLDW

00
.00
.00
.00
.00
00
01
.02
02
01
.01
01
.00
00
00
.00
00
00
.00

40,

FPage 12
00 .00
00 00
.00 00
00 00
00 00
00 .00
01 01
02 .02
.02 02
.01 01
Q1 01
Q1 01
D0 00
00 00
00 00
00 00
00 L0
.00 .00
00 .00

25, 16.

00
loo

.00
00
.00
.00
.01
02
.02
.01
01
.01
00
00
.00
-00
00
00
00



Fage 13
6-HR 24-HR 72-HR 4.63~HR
H (CFS) {HR)
{CFS5)
] 5, 4,00 1. 1. 1. 1.
(INCHES) 206 . 206 206 206
{AC-FT} 1. 1. 1, 1,
CUMULATIVE AREA = .05 58 MI

ERE BER XUX BRL LER NRD RRL BB RGO RBX KLY BRL RRE NXLOREE ORBX LR SRTY BEX UL LE0 QUL LRE LML SRD BMX ARG B3L K01 801 3M8 Q48

mnnnn
L !
' Cu-4 ¢ ROUTE THROUGH CULVERT
L '
nanun

R

HYDROGRAPH ROUTING DATA

KINENATIC WAVE STREAM ROUTING

L 730, CHANNEL LENGTH
§ 2000 SLOPE
N 013 CHANNEL ROUGHNESS COEFFICIENT
Ch .00 CONTRIBUTING ARER
SHAPE CIRC CHANNEL SHAPE
KD 2.00 BOTTOM WIDTH OR DIAMETER
1 .00 SIDE SLOPE
334
KINEMATIC STREAM ROUTING USED FOR THIS REACH
COMPUTED KINEMATIC PARAMETERS
ALPHA N DT (MIN) DX (FT)
26,5061 1,250 b7 375.00
m m tu " 1§31
HYDROGRAPH AT STATION Cu-4
AK FLOW TINE NAXIMUM AVERAGE FLOM
6-HR 24-HR 72-HR 6.63-HR
+ gu (CFS) {HR)
{CF5)
+ 3. 4.03 i, 1. 1. 1.

-----?-i---
R



+

t

Fage 14
{ INCHES) 2205 209 205 205
{AC-FT) i, 1. 1. 1.
CUMULATIVE AREA = .05 50 Ml

§OREE SLL RN RRE RRL LNE LER ORRD XRLOSRD S3E ARL R0 LL3 LXL LML RIT REL LRD GRE UL AR0 43 S48 838 £33 K11 A8 003 1Y 100 0y

g
1 L
1 KX ! Cu-5 1 COMBINE AT CULVERT CU-5
' '
1338382338388
|!2 ¥ HYDROGRAPH COMBINATION
ICONP 2 NUMBER OF HYDROGRAPHS TD COMBINE
' "
l mn e 4] 1 1
HYDROGRAPH AT STATION CU-3
‘QK FLOW TINE MAXIMUN AVERAGE FLOW
6-HR 24-HR T2-HR &.63-HR
(CF5) {HR)
{CF5)
A, .50 i1, HIR 10, i0.
{ INCHES) 40 .040 040 040
' {(RC-FT) S 3. 5 3.

CUMULATIVE ARER = 2.52 50 NI

' SRERLT BLL BEE BEE NIE LRD BED GRE URD ERE KRE MR LHN BER BAL LXE LR LD SRR 4RS KR EXS SY £33 $18 SH3 R3% 813 208 233 818

12383584383 804
! : :
3 K L UA-4 1

L '
l 8E222R2 8R4
SUBBASIN RUNOFF DATA
l4 B SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA



Fage 195
PRECIPITATION DATA
9 PB STORM 1.55 BASIN TOTAL PRECIPITATION
1 Pl INCRENENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 ,00 .00 .00 .00 .00 .00
,00 .00 .00 .00 ) .00 .00 .00 .00 .00
.00 .00 .00 ,00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 ,00 .00 00 00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
l .01 .01 .01 .01 .01 .02 .02 .02 02 .02
.02 02 02 .02 .02 .02 .02 .02 .02 .02
.01 .01 .01 .01 .01 .01 01 .01 01 .01
' .01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 01 01 .01 .01 01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 ,00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00 .00 .00 .00 .00 .00 00
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
,00 .00 .00 .00 .00
ls LS SCS LOSS RATE
STRTL .63 INITIAL ABSTRACTION
CRVNBR 76.00 CURVE NUMBER
l RTINP .00 PERCENT INPERVIDUS AREA
) SCS DINENSIDNLESS UNITERAPH
TLAG 07 LAS
l 1
UNIT HYDROGRAPH
l 12 END-OF-PERIDD ORDINATES
84, 257, 275, 182. 91, 50, 2. 14, . 5,
2. 1
l m 11 1 11 i
l HYDROGRAPH AT STATION  UA-4
TOTAL RAINFALL = 1.55, TOTAL LOSS =  1.34, TOTAL EXCESS = .21
'mef AN TINE WAYINUM AVERAGE FLOW

6-HR 24-HR 72-HR 6.63-HR



B30 S22 130 130 XRR RRE RRE ORL BAL L RBU RRY LUL RRL XRE RAR AXE B3 RRD GND SN LBV REE LUY NRL UL BAL NAL ML UMM OMSX 490 4N

'37 KK
-

+ E'

' AL BBT BIL DXL MAY NRL ONRE RUD DAL Q00 LN3 RRE AES BBF RXY QBB RAL PR KRR SR SHE QUL Q30 839 388 £33 K88 M8 PE XRE NS 448

L«

(HR)
(CFS)
4,00 1. L. 1. L.
{ INCHES) .207 207 207 . 207
{RC-FT) 1. 1. 1, L.
CUMULATIVE ARER = .03 50 NI

1322382 R2EREE1
] L
! tu-7 ¢ COMBINE AT CULVERT Cu-7
! !
1283302380888

HYDROGRAPH COMBINATION
1COMpP 2 NUMBER DF HYDROGRAPHS TD COMBINE

1t
"t n m 1"t

HYDROGRAPH AT STATION cu-7

TINE RAXINUM AVERAGE FLDW
6-HR 24-HR T2-4R b.63-HR
(HR)
(CFS)
6,30 12. 11, i1, i1,
{ INCHES) 044 044 044 044
{AC-FT) 6. b, 6. 6.

CUMULATIVE AREA =  2.57 S@ W}

13EEeRERE5REE
1 L
1 Cu-7 4 ROUTE THROUBH CULVERT
L] L
1333338383 ¢8R8¢]

HYDROGRAPH ROUTING DATA

Fage 16



Fage 17

CUMULATIVE AREA = 2.57 S8 MI

40 RK KINEMATIC WAVE STREAM ROUTING
L 500. CHANNEL LENGTH
I 5 .1000 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT
Ch .00 CONTRIBUTING AREA
' SHAPE CIRC CHANNEL SHAPE
WD 6,00 BOTTON WIDTH OR DIAMETER
1 .00 SIDE SLOPE
l 1"
' KINEMATIC STREAM ROUTING USED FOR THIS REACH
. COMPUTED KINEMATIC PARAMETERS
ALPHA N DT (NIN) DX (FT)
l 22,8480 1.250 .67 250.00
" 1 t4t 1 113
l HYDROGRAPH AT STATION  CU-7
PEAK FLON  TIME WAXINUM AVERAGE FLOW
' &-HR 24-HR 72-HR b.43-HR
+ B (CFS) (HR)
(CFS)
+ 2. 6.50 12, 1. i, 1.
{ INCHES) 083 043 043 043
(AC-FT) 6. 5. b, 6.

LIL SRE BRL SXKE BAT BNE RBE RED BRE R OREE LML LML XD GUX RRT BRE BRD S BES LRD RN OLRR ARD LAY 138 LE0 LR0 LD 00 Mg f41 18

128322223082 8E)
' H
Ua-5 1
L L
238822208380}

—
i
>
ey

SUBBASIN RUNOFF DATA

~
-4
=

SUBBASIN CHARARCTERISTICS
TAREA .02 SUBBASIN AREA



Faage 16
PRECIPITATION DATA
9 PB STORN 1,55 BASIN TOTAL PRECIPITATION
11 Pl INCRENENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 00 .00 .00 .00 .00 .00
' .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 00 00 .00 .00 .00 .00
.00 00 .00 .00 00 .00 .00 00 00 .00
l .00 .00 .00 .00 00 00 .00 00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 01 .01 01 01 .01 .01 01 .01 01
.01 .01 .01 .01 01 .02 .02 .02 02 .02
l .02 02 .02 .02 02 02 .02 .02 2 .02
.01 .01 01 .01 01 01 01 .01 01 .01
01 .01 .01 .01 01 01 .01 .01 01 01
l .01 .01 .01 .01 .01 01 01 .01 01 .01
.00 .00 .00 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 00 00 .00
.00 .00 00 .00 .00
lu L5 SCS LOSS RATE
STRIL .35 INITIAL ABSTRACTION
CRVNER 85.00 CURVE NUNBER
l RTINP ,00 PERCENT IMPERVIOUS AREA
" e SCS DIMENSIONLESS UNITERAPH
TLAG 06 LAG
1
UNIT HYDROGRAPH
11 END-OF-PERTOD ORDINATES
3. 100, 50. 25, 12, b, 1. 1, 1

i 1 1 44 3%

HYDROGRAPH AT STATION UA-3

G =N - = =
S
3

THTAL RAINFALL = 1,55, TOTAL LOSS = 1,07, TOTAL EXCESS = .48
AK FLOW TINE MAXINUM AVERAGE FLOW
b-HR 24-HR T2-HR 6.563-HR
+  (EFS) {HR)



o

D G, = G O T an e &

Fage 19
{CFS)
4, 3.00 1. 1. 1. 1.
( INCHES) 483 483 483 . 483
{AC-FT) 0. 0. 0. 0.
CUMULATIVE ARER = .02 S8 NI

ERE EEE ARE RXD XSE DBE LEE ARL RTE OSRL LEL BAQ AT ALD LRL GAL CRE LLL ALV RLE RRL SR NRVOREN ER ROW ORRQ AR $83 03F f8% 4Ny

i
' '
! ua-6 3
! L
L REREREEREEREE]

<]

SUBBASIN RUNOFF DATA

&
4

SUBBASIN CHARACTERISTICS
TAREA 2.03 SUBBASIN AREA

PRECIPITATION DATA

. D -
E

STORM 1,55 BASIN TOTAL PRECIFITATION
1 Pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 L00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 01 .01 01 .01 .01 .01 01
l .01 .01 01 .01 .01 .02 .02 .02 .02 .02
.02 .02 02 .02 .02 .02 .02 .02 .02 .02
.01 .01 .01 .01 .01 .01 .01 .01 .01 Ll
.01 .01 .01 .01 .01 ,01 .01 .01 01 01
. .01 .01 .01 .01 .01 .04 .01 L0t .01 .01
.00 .00 00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00
'7 us SCS LOSS RATE
STRTL .74 INITIAL ABSTRACTION



Fage 20
CRVNBR 73.00 CURVE NUNBER
RTINP .00 PERCENT INPERVIOUS AREA
la ) SCS DINENSIONLESS UNITERAPH
TLAG .65 LAB
. 11
UNIT HYDROGRAPH
99 END-OF-PERIOD ORDINATES
2. i, %, 147, 213, 279, 368, 45, 574, 891,
831. 971, 1088. 1206,  1287. 1368, 1412, 1456, 1464, 1471,
1468, 145, 1412, 1368, 1316, 1265. 1206, §147. 1074, 1000,
l 912, 8. 750, 877, 425, 574, 530, 485, 149, 412
185, 358, 31, 304, 282, 20. 238, 2s. 202. 197,
172. 157. 146, 135. 124, 113. 105, 97, 89, Bl.
' 75. 70. 84, 59, 55, 5. 47, A3, 30, 37,
3, 3, 2. 2. 2, 2. 2. 19, 18. 16.
15, 4, 1, 13, 12. 1. 10, 9, 8. 7.
l 7. b 5, s, 5, 3. 2. i 1.
m 14 11 1t 151
l HYDROGRAPH AT STATION  UA-4

TGTAL RAINFALL = 1,33, TOTAL LOSS =  1.40, TOTAL EXCESS = A3
AK FLOW TINE MAYIMUM AVERABE FLOW
6-HR 24-HR 72-HE 8.63-HR
t R (CF5) {HR)
] s
¢ 77. 4.50 27, 24, 4, .,
{INCHES) 122 122 122 122
l {AC-FT) 13. {3. 13, i3

CUMULATIVE AREA = 2.03 50 HI

' 2RI R e R ARt AR S A S A R e R A O R R AR O O e A AN S U F O U ARt S AR ST AR SR MRS AR R 2

I muunaun
' 1
19 KX ' Cu-8 1 COMBINE AT CULVERT Cu-8

L} !
R3¢ EbRELEELS

1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

'0 HC HYDROGRAPH COMBINATION



Fage 21
i
1 143 111 i i
HYDROGRAPH AT STATION fu-8
K FLOW TIME NAYIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.63-HR
+ {L¥S) {HR)
{CFS)
¢ 78. 4.50 28. 25, 25, 2%,
{INCHES) 426 126 126 126
{RC-FT) 14. 14, 14, 14,

CUMULATIVE AREA = 2,05 58 MI

EREIED BR0 LU BED LRD GRE BIL LRQ LN LBL GMD RRE BRX RRD BAR SR ORRR BEE SRS B LEL QA0 BED REE LMY RRD GRE ARE L A48 149

13833883848
| ]
L UaA-7 1
! i
1222202882801

i
R

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .10 SUBBASIN AREA

PRECIPITATION DATA

7 P8 STORN 1,53 BASIN TOTAL PRECIPITATION

1Pl INCREMENTAL PRECIPITATION PATTERN
00 00 .00 00 .00 00 .00 .00 00 .00
00 00 .00 00 .00 .00 .00 .00 00 .00
.00 .00 00 .00 00 .00 00 00 00 00
.00 .00 .00 .00 .00 .00 .00 00 .00 .00
.00 .00 .00 .00 .00 .00 .00 00 .00 .00
00 .00 .00 ,00 00 .00 00 00 .00 .00
.01 01 01 .01 01 01 01 RU .01 .04
01 .01 .01 .01 .01 02 .02 02 .02 .02
07 02 .02 .02 .02 .02 .02 .02 .02 .02
01 .01 01 01 01 .01 01 .01 .01 01
0 .01 .01 .01 01 .01 01 .01 .01 .0
01 .01 .01 .01 .01 0 01 01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 00 .00 .00 00 .00 .00 00 00

---.—-N—-u—‘--
-4



Fage 22

' .00 00 00 00 00 .00 .00 00 00 .00

.00 00 .00 .00 00 00 .00 .00 .00 .00

00 00 00 .00 .00 .00 .00 .00 .00 .00
l 00 00 00 .00 .00 .00 .00 .00 .00 00

00 .00 .00 00 .00 .00 00 .00 .00 .00

.00 00 .00 .00 .00
lS LS 5C5 LOSS RATE

STRTL .63 INITIAL ABSTRACTION

CRYNER 76.00 CURVE NUMBER
I RTIMP .00 PERCENT IMPERVIDUS AREA

i SCS DIMENSIONLESS UNITGRAPH
f TLAG 13 LAE
1331
l UNIT HYDROGRAPH
21 END-OF-PERIOD ORDINATES
40, 129, 2356, 321, 314, 262, 185, 123. 3. 69,
I A1, 28, 19, i3, 9. b. 5, 3. 2. 1.
1'
' mn " 1" " 1"
HYDROGRAPH AT STATION up-7
l TOTAL RAINFALL = 1,35, TOTAL LOSS =  1.34, TOTAL EXCESS = .21
K FLON TINE MAYIMUM AVERAGE FLOM
&-HR 24-HR 72-HR 6.63-HR
+  {CFS) {HR)

(CFS)
y. 4.03 2. 2. 2. Z.
(INCHES) 203 <203 203 203
{AC-FT) 1. 1. i

1
l CUMULATIVE AREA = 10 56 MI

xi L L T L T R R R T L T R T I L R IR IR IR B IR BB BB RIIRIT
LHLEREISLLLLS
1 1

'5 Xt A8 ¢
! '

I HESERLLIEIIN

SUBBASIN RUNOFF DATA



I Fage 23
55 BA SURBASIN CHARACTERISTICS
' TAREA .00 SUBBASIN AREA
PRECIPITATION DATA
l9 7B STORMK 1.5 BASIN TOTAL PRECIPITATION
11 P1 INCREMENTAL PRECIPITATION PATTERN
l 00 .00 .00 .00 .00 00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 00 .00 .00
L00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
.01 01 .01 .01 .01 .01 .01 .01 .01 .01
' .01 01 J01 .01 .01 .02 .02 .02 .02 02
.02 02 .02 02 02 02 02 02 .02 .02
01 .01 .01 .01 .01 .01 01 .01 .01 .01
' .01 .01 01 .01 .01 .01 .01 .01 .04 .01
.01 .01 01 .01 .01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 00 .00 00 00 00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
' .00 00 .00 ,00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 00 .00 .00 .00
,00 .00 .00 .00 00 .00 00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00
I7 LS SCS LOSS RATE
STRTL .63 INITIAL ABSTRACTION
CRVNBR 76.00 CURVE NUNBER
I RTINP .00 PERCENT INPERVIOUS AREA
58 B SCS DIMENSIONLESS UNITGRAPH
l TLAG .06 LAS
1
UNIT HYDROGRAPH
I 11 END-OF-PERIOD ORDINATES
12. 3. 7. 14, 7. 3. 2. 1. 0. 0.
0.
l " 1t 1y 1 1
l HYDROGRAPH AT STATION UA-8
TOIAL RAINFALL = 1,53, TOTAL LOSS = 1,34, TOTAL EXCESS = .21



Fage 24

PEAK FLON TINE NAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.63-HR
J l(c}'S) {HR)
{CFS)
: 0. 4,00 0. 0. 0. 0.
l (INCHES) .207 .207 .207 .207
{AC-FT) 0. 0. 0. 0.
l CUMULATIVE ARE& = .00 5@ Ml

t! R NS RRY BBT LN LML BRD BAU LYY BBE RBL RED KDL OSRE BE0 RL LT ORRY BNLORRY LYY REL LME UER 44D A0E Q4D G40 488 Le0 $4% 848

I SEE8EEIRSNENY
' 1
9K 1 UA-9 8
' t '
LEASRIEERLIENY
l SUBBASIN RUNDFF DATA
0 BA SUBBASIN CHARACTERISTICS
i TAREA .00 SUBBASIN AREA
PRECIPITATION DATA
l9 PR STORM 1,55 BASIN TOTAL PRECIPITATION
1P INCREMENTAL PRECIPITATION PATTERN
' .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
,00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 ,00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 ,00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 00 .00 .00 .00 .00 .00 .00
.0 .01 .01 .01 .01 .01 .01 .01 .01 .01
' .01 .0 .01 .01 .01 .02 02 .02 .02 02
.02 .02 .02 .02 .02 .02 .02 .02 .02 .02
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
' .0 .01 .01 .01 .01 .01 .01 .0 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 ,00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 ,00 .00 .00 .00 .00 .00 .00
.00 .00 .00 ,00 .00 .00 .00 .00 .00 .00
' .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00



Fage 258

' .00 ,00 .00 .00 .00
115 5CS LOSS RATE
‘ STRTL .35 INITIAL ABSTRACTION
CRYNBR 85.00 CURVE NUMBER
RTINP .00 PERCENT INPERVIOUS AREA
lz D SCS DIMENSIONLESS UNITBRAPH
TLAG 06 LAB
. 1"
l UNIT HYDROGRAPH
11 END-DF-PERIOD DRDINATES
' 3. 8. 7. i, 2. i, 0, 0, 0. 0.
0.
l m 1 1 1"t 1
HYDROGRAPH AT STATION  UA-9
l TOTAL RAINFALL =  1.55, TOTAL LOSS =  1.07, TOTAL EXCESS = .48
PEAK FLOW TINE NAXINUM AVERAGE FLOW
5-HR 24-HR 72-HR 6.63-HR
+ J§ (CFS} {HR)
(CFS)
+ ¢. 3,00 0, 0. 0. 0.
. { INCHES) 483 483 A83 A83
{AC-FT) 0. 0. 0. 0.
' CUMULATIVE AREA = .00 58 MI

2R 2 2 R R AR SR AR iR R Rt Rt Rt Rt e A A A A O O O O A AR ARt I AR LI ORIt ON Rt R LI AR AR 2L

fanunn
' 1
ll 44 ! Cu-13 1 COMBINE AT CHLVERT Cu-13
L !
et
l% W HYDROGRAPH COMBINATION
ICOMP 4 NUMBER OF HYDROGRAPHS TO COMBINE

l it



Fage 26
m 1" 1" 334 1
l HYDROGRAPH AT STATION  CU-13
PEAE FLOW TINE NAXINUM AVERAGE FLOW
6-HR 24-HR 72-HR 5.63-HR
- lI(i:FS) {KR)
{CFS)
: 2. 4.50 30, 27. 27, 27.
{ INCHES) 130 130 130 30
(AC-FT) 13, 13, 15, 15,

CUMBLATIVE AREA = 2,15 58 Ml

BELBRE RED RRE RNE LSL RNE RED REL NRE RBL ABE B URE ONE AXD RRE RER LEE LRE BND GRD LML QAF LN PRLORRE URE LBE B40 118 118

fnnnn
L] LS
1 LU-13 % ROUTE THROUGH CULVERT
] !
83182 R YEIE}]

R

HYDROGRAPH ROUTING DATA

6 B KINEMATIC WAVE STREAM ROUTING
L 430. CHANNEL LENGTH
5 3000 SLOPE
N 015 CHANNEL ROUGHNESS COEFFICIENT
£A .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
W 6.00 BOTTOM WIDTH DR DIAMETER
1 .00 SIDE 5LOPE
1"
KINEMATIC STREAM ROUTING USED FOR THIS REACH
COMPUTED KINEMATIC PARAMETERS
ALPHA N DT (NIN) DX {FT)
39.5747 1,250 57 223,90
13 " £} n 113

HYDROGRAPH AT STATION  CU-13

;MR G O BN N B G I G = S ‘EE .
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Fage 27
FLEW TINE BAXIMUN AVERAGE FLOW
6-HR 24-HR 72-HR 6.63-HR
- ga{ EF 5} (HR)
i
; 82, 4,50 30, 27. 21. 27,
{ INCHES)) 129 129 129 429
{AC-FT) 15, 15, 13, 15,

CUMULATIVE AREA =  2.13 5@ Ml

ERTERD SED RD NBT ARL RRD RRE LUD RBD QUL BUD AN AN RAD Q03 NR RED AL GRL AND SRY DU SR NOR BED N S00 B40 8%% 381 412

1322883838284
1 L
67 WX L Lu-14 1 COMBINE AT CULVERT Cu-14
! ¥
1333233208881

HYDROGRAPH COMBINATION
1C0MP 2 NUMBER OF HYDROGRAPHS TO COMBINE

- ..
z

1"

s
B

i 1" " 1

HYDRDGRAPH AT STATION  Cu-14

PEAK FLOW TINE MAXINMUM AVERRGE FLOMW
6-HR 24-HR 72-HR b6.63-HR
*II(EEEF {HR)
{CFS5)
+ 0. 4.0 32, 38. 38, 38.
{INCHES) .083 083 083 .083
(AC-FT) 21. 21, 21, 21,

CUMULATIVE AREA =  4.73 50 M1

BB LEE BRE LR RRDOORD KRN BRE RDOBBLOLUT RAE GRE URX AN BRE RAE BRD RRR GRQ LB SN 238 A8% S31 $11 SEE L35 88D 28 131 ANR

13232808285 888 ]
! !
9 WE $ fu-14 1 ROUTE THROUGH CULVERT
' L
nuunnan



Fage 228

HYDROGRAPH ROUTING DATA

lo RX KINENATIC WAVE STREAM ROUTING
L 1000, CHANNEL LENGTH
5 .1000  SLOPE
N ,015 CHANNEL ROUBHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
WD 7.50 BOTTOM WIDTH OR DIAMETER
l 1 .00 SIDE SLOPE
II 11
KINEMATIC STREAM ROUTING USED FOR THIS REACH
CONPUTED KINENATIC PARAMETERS
l ALPHA N DT (MIN) DX (FT)
R.7182 1,250 .67 500.00
l m 1" 114 111 11
HYDROGRAPH AT STATION  CU-14
le’ FLON  TINE KAXIMUM AVERAGE FLOW
4-HR 24-HR 72-HR 6.63-HR
+ o (OFS) (HR)
l (CFS)
+9 g, 4.0 42, 38. 38, 38,
{INCHES) ,082 ,082 082 082
' (AC-FT) 2, 2. 2, 2,

CUMULATIVE AREA = 4,73 50 NI

l ER8BIT LLL AL NRY RRE REE ARE LRL ARE REX RO LEX SEE LU HE KRR KK ORI REXOBEE BRE RRE BEQ BB RBD G301 S8T G4 $31 1t 118

l EREERIRTR LTS
t |
e ot Ua-10 3
$ '
LEELLEENLRLL

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

- = =
#



Fage 29

TAREA .01 SUBBASIN AREA
PRECIPITATION DATA
g PR STORN 1,55 BASIN TOTAL PRECIPITATION

l: Pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 00 .00 00 .00 .00 .00 .00
.00 .00 .00 .00 00 .00 .00 .00 .00 .00

' .00 .00 .00 00 .00 00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .00 ,00
.00 .00 .00 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 00 .00 .00 .00
.01 .01 .01 .01 01 .01 .01 .01 0 .01
01 .01 .01 01 01 .02 .02 .02 .02 02
.02 .02 .02 .02 02 .02 .02 02 .02 .02

l .01 .01 .01 .01 .01 01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 " 01 .01 .01 .01 .01 .01

l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 00 .00 .00 .00 00 .00 ,00
.00 .00 00 .00 .00 .00 .00 .00 .00 .00

' .00 .00 .00 .00 .00

73 LS 505 LOSS RATE

l STRTL .63 INITIAL ABSTRACTION
CRVNBR 76.00 CURVE NUMBER
RTINP .00 PERCENT INPERVIOUS AREA

lu & SCS DINENSIONLESS UNITERAPH

TLAG 07 LAG
l 1
l UNIT HYDROGRAPH
12 END-OF-PERIOD ORDINATES
2. 7. 75, 50. 25, 14, 7. '3 2. L.
;] ¢
l 1 1 1 i i

HYDROGRAPH AT STATION  UA-10
I TOIAL RAINFALL =  1.55, TOTAL LOSS =  1.34, TOTAL EXCESS = 21

PEAK. FLOMW TINE MAXIMUM AVERAGE FLOW



Fage 30
6-HR 24-HR 72-HR b.b63-HR
{EFS) {HR)
(CFS)

1. 4,00 0. 9. 9. 0.
{ INCHES) .207 .207 .207 .207
{AC-FT) 0. 0. 0. U8

CUMULATIVE AREA = .01 58 Ml

' BER BRY BLE RRE NRY DRE MRL RN UL ROQ RRU RUN DRSO QNN BSW BUD ABE NN RRD ARE LBD KNS LEY GHE LXS BT REE ORI Q8K S $B1 888

223288338814
' ' t
3 KX L} Up-11 ¢

' 1
l tHEEEERLINNNL
SUBBASIN RUNOFF DATA
'5 B SUBBASIN CHARACTERISTICS
TAREA .06 SUBBASIN AREA

PRECIPITATION DATA

9 mB STORM 1,55 BASIN TOTAL PRECIPITATION
I1 Pl INCRENENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 00 .00 .00 .00
l .00 00 .00 .00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .04 .01 .01 .01 01 .01 01 .01
.01 .01 .01 .01 .01 .02 .02 .02 .02 02
l 02 .02 .02 .02 .02 .02 .02 02 .02 02
.01 .01 01 01 01 .01 .01 01 01 .01
.01 .01 .04 .01 .01 .01 .01 .01 .01 .04
01 .01 .01 01 .01 .01 .01 .01 .01 .01
' .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
00 00 .00 .00 .00 00 .00 .00 .00 .00
.00 00 .00 .00 .00 00 00 .00 .00 .00
' .00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 00 .00 .00 00
00 .00 00 .00 .00 .00 .00 00 00 .00
00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00



Fage 21
718 5CS LOSS RATE
STRTL .63 INITIAL ABSTRACTION
CRVNBR 76.00 CURVE NUNBER
RTINP .00 PERCENT IMPERVIOUS AREA
78 €D SCS DIMENSIONLESS UNITERAPH
l TLAG 10 LAG
11
UNIT HYDROGRAPH
l 17 END-OF-PERIOD ORDINATES
A6, 156, 248, 248, 193, 116, 72. 47, 2. 18.
1, 1. 5, 3. 2, 1, 0,
I m 1 1 11 1
I HYDROGRAPH AT STATION  UA-11
TOTAL RAINFALL = 1,55, TOTAL LOSS =  {.34, TOTAL EXCESS = .2
.mc FLON  TINE NAXINUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.63-HR
t (LF3) (HR)
(CFS)
' 5, 4,00 1. 1. {. 1.
{ INCHES ) ,206 206 206 ,204
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .06 50 NI

BRE BEL BEL BEE LI NRD NR0 MR0 NRD Q0% B BRR OBIX BN BEEORBEOBEY LRE SBL BBD LEXL BN BN LET RAE SRY R4 BNF BRSO X80 R4 484

s
L '
9 KX 3 CONVENIE 1@ NCE COMBINATION
L L
s
80 K0 QUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
BSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH COMBINATION
1CONP 3 NUMBER OF HYDROGRAPHS TO COMBINE

- am =
E



e
8]

Fage

i
R L N LT T L L R R R R R RN IR R IR RSN ANy

HYDROGRAPH AT STATION CONVENIE
SUM OF 3 HYDROGRAPHS

Sad
S

R it E Rttt r gyt R Rt hee e aaRee et atR ety iRauesleotietertteesiiatstaiettiaieistestsstitssiitststetity
H ! !

DA NON HRMN ORD FLOW ¢ DA MON HRMN ORD FLON & DA MON HRMN ORD FLON ¢ DA MDN HRMN ORD FLON
! ] '
1 0000 0. ¢+ 1 0140 31 6. 1 1 0320 101 ., ¢ 1 0500 154 3.
. H 0002 2 6. t | 0142 352 0. + 1 0322 102 16, ¢ 0502 1352 94,
1 0008 3 0. 1 ! 0144 53 0. + 1 0324 103 17. ¢+ 1 0504 153 93.
H 0006 4 0. + | 0146 54 0. ¥ | 0326 104 19. ¢t 1 0306 154 91,
l H 0008 3 0. ¢ 1 0148 53 0. 1 1! 0328 103 20, 1 0508 155 90,
1 0010 & 0. ¥ 1 0150 54 0. 1 1 0330 106 FITOE S 0510 1356 89.
i w2 7 0. 1t 1 0132 %7 0. ¢+ 1 0332 107 2. v 1 0542 157 B9.
' i 0014 8 0. + 1 0134 58 0. + 1 0334 108 6. v 1 0314 158 88.
i 00i6 9 6. ¢ 0156 59 0. 1 ! 0336 109 0. ¥ 1 0516 159 87.
i 0018 10 0. ¢+ 1 0158 &0 0. t 0338 110 4, ¢ 1 0318 160 87.
i 0020 1 0. ¢ ¢ 0200 &1 0. ¢ 1} 0340 111 38, ¢ 1 0520 164 Bb.
l t 0022 12 0. ¢ i 0202 &2 0. ¥+ 1 0342 112 44, ¢ 1} 0522 162 8b.
i 0024 13 6. ¥ 0204 &3 0. v 1 0343 113 4, ¢+ | 0524 163 86.
13 0026 14 0. t 0206 b4 0. ¥ 1 0345 114 47, ¢ 1 0526 164 83,
l 1 0028 15 0. t | 0208 &% 0.t i 0348 113 3. ! 0528 163 3.
1 0030 14 6, v 1 0210 66 6. ¢ 1 0330 11g ¥, v |1 0330 166 84.
1 0032 17 0. t ! 0212 &7 0. ¢ 1 0352 117 . v 4 0532 187 84.
l 1 0034 18 0. ¢+ 1 0214 48 0. 1 1 0334 118 1. 1 1 0334 1468 83,
1 0036 19 0. ¢+ 0216 49 6. ¢+ 1 0356 119 4, 1 1} 0336 149 a3.
i 0038 20 0. ¢+ 1 0218 70 0. t+ 1 0358 1209 8. ¢+ 1 0338 170 3.
1 0040 24 ¢. t 0220 7 0. ¢+ | 0400 124 o g 0540 17} 82.
l 1 0042 22 0. ¢ 0222 12 g, t 1 0402 122 76, v 1§ 0542 172 8z.
i 0044 23 0. ¢ 1 0224 73 0. ¢ | 0404 123 7. ¢} 0344 173 82.
3 0045 24 0. ¢ ! 0226 74 0. ¢ 0406 124 7. v} 0546 174 Bi.
l 1 0048 23 0. ¢ 1 0228 73 0. t 1 0408 125 7. ¢ 1 0348 173 Bi.
i 0050 26 0. t 0230 76 0. ¢+ 1 0410 126 % 0t 1 0530 176 81,
1 0052 27 0. ¢ 1 0232 77 6. t 1 0412 127 80, ¢ I 0352 177 Bi.
l 1 0054 28 6. 3¢ ! 0234 78 6. ¢ 1 0414 128 82, 1t 1 0334 178 80.
i 0056 29 0. ¢ 1 0236 19 0, t 1 0416 129 g3, t 1 0536 (19 80,
i 0058 30 0. ¥ | 0238 B0 0. ¢+ 1 0418 130 88, 1 1 0338 180 80,
i 0100 3 0. ¢ i 0240 Bi . v 1 0420 131 92. + 1 0400 181 80,
l H 0102 32 6. + | 0242 82 2.t 1 0422 132 % 1 1 0602 182 80.
1 0104 33 0. ¥+ 1 0244 83 .0t 1 0424 133 97. ¢ 1 0604 183 80.
1 0106 34 0. ¢ 1 0245 B4 4.t 1 0426 134 9. ¥ 1 0506 184 79,
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TABLE 2

CULVERT DESIGN CRITERIA
DISTURBED AREA RUNOFF CONTROL CULVERTS
COTTONWOOD/WILBERG MINE PORTAL SITE

REQUIRED REQUIRED
DESIGN PIPE HEAD WATER MINIMUM
CULVERT FLOW  DIAMETER DEPTH SLOPE
(CFS) (IN) (FT) (FT/FT)
CD-1 4.1 24 0.8 .002
CD-2 1.8 18 0.7 .001
CD-3 0.9 12 0.7 .003
CD-4 9.0 24 1.5 .007
CD-5 9.2 24 1.6 .007
CD-6 10.5 24 1.7 .009
CD-7 1.4 16 0.9 .001
CD-8 12.0 30 1.7 .004
CD-9 13.5 30 1.8 .005
CD-10 13.8 30 1.9 .005
CD-11 14.8 30 2.0 .006
CD-12 0.3 14 0.4 001
CD-13 0.1 16 0.1 .001
CD-14 0.6 14 0.5 .001
CD-15 0.3 12 0.1 .001
CD-16 0.2 12 0.1 .001
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Table 5.A.3. C Factors for Permanent Pasture, Rangeland Idle

and Grazed Woodland, 1,5

Vegetal Canopy

Cover that Contacts the Surface

Type and Height

Canopy

Land,

N

of Raised Canopy?:  Cover3-  Type* Percent Ground Cover
% 0 60 80
T e—
No appreciable canopy G 45 @ , .042 013
W 45 . .090 .043
Canopy of tall weeds 25 G 36 .17 .09 .038 .012 .
or short brush w 36 .20 .13 .082 .041 .on
(0.5 m fall ht.) 50 G 26 .13 .07 .035 .012 .003
w 26 .16 .11 .075 .039 .01}
75 G d7 .10 .06 .031 .011 .003
W A7 .12 .09 .067 .038 011
Appreciable brush 25 G 40 .18 .09 .040 .013 .003
or bushes W 40 .22 .14 085 .042 .011
(2 m fall ht.) 50 G 34 .16 .085 .038 .012 .003
w 34 .19 13 081 .041 011
75 G .28 .14 .08 .036 .012 .003
W 28 17 .12 .077 .040 .0l1
Trees but no appreciable 25 G 42 .19 .10 .041 .013 .003
low brush w 42 .23 14 .087 .042 .011
(4 m fall ht.) 50 G 39 .18 .09 .040 .013 .003
w 39 .21 .14 085 .042 .011
75 G 36 .17 .09 .039 .012 .003
w 36 .20 .13 .083 .041 011

1. All values shown assume: (1) random distribution of mulch or vegetation, and
(2) mulch of appreciable depth where it exists. Idle land refers to land with un-
disturbed profiles for at least a period of three consecutive years. Also to be used
for burned forest land and forest land that has been harvested less than three

years ago.

cal projection (a bird’s-eye view).

least 2 inches deep.

W: Cover at surface is mostly broadleaf herbaceous plants (as weeds with little

lateral root network near the surface), and/or undecayed residue.

Soil Conservation Service (1977).

Average fall height of waterdrops from canopy to soil surface: m = meters.
Portion of total area surface that would be hidden from view by canopy in a verti-

G: Cover at surface is grass, grasslike plants, decaying compacted duff or litter at
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HEC-1 INPUT

I UPEL. Mining - Wilberg Mine Portal Facilities
ib 10-Yk 6-HR  SCS 6-HOUR DISTRIBUTION
b by gip Hansen, Alien & Luce May 1989

L IAGRAN

I 1 0 R

10 3

K DI

Ba 008

FE LA

v 3

Fl 0, 03 .04 085 09 37

PI 04 L4033
& 0 9l 0.

KK CD-t ROUTE THROUBH CULVERT

RK 100, 1.0 .03 CIRC 2
KK KOUTE ROUTE THROUBH SURFACE DITCH

REK 340, L2028 TRAP i
K D27

BA 00603

FE 1.8

L5 ¢ 51 g

i .07

B [D-7 ROUTE THROUBH CLLVERT

RE 174, SN 5 CIRC 1.9
K ROUTE ROKTE THROUBH SURFACE DITCH

R 280, L2 .02 TRAF i
KX DA-3

BA 0022

FE 1.8

LS 0 By ¢

U L0865

VK CD-3 ROUTE THROUBH CHLVERT
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Kk CD-4 ROUTE THROUGH CIRVERT
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K DAd
BA 00022
FE LM
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LS 0 96 Y
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KX CI-5 ROUTE THROUGH CULVERT
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77 KK COMEINEAT CLLVERT Co-8
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HeC-1 INRUT
IN 1 T T P, |- %..
9 Kk CD-B RRUTE THROUGH CLLVERT
8 RE1A L3008 CIE 2.3
g1 KK DAY
82 BA 00359
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84 L6 Y 8 ¢
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108 A SV
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b} RNDFF ALSD COMPUTED AT THIS LOCATION
444
FLOCD HYDROGRAPH PACKAGE HEC-1 (IBM XT 5126 VERSIDN) -FER {,1985
U.5. ARNMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 409 SECOND STREET, DAVIS, CA. 95616
un

UYL Mining - Wilberg Mine Portal Facilities
10-Yk &-HR  SCS &-HOUR DISTRIBUTION
by gip Hansen, Allen & Luce May 1989

310 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLET ¢ PLOT CONTROL

85CAL 0. HYDROGRAPH PLOT SCALE

B HYDROGRAPH TIME DATA

NHIR 1 MINUTES IN COMPUTATION INTERVAL
IDATE I 0 SIARTING DATE

I 0000 STARTING TIME

N3 300 MRMEER OF HYDROGRAPH ORDINATES

NDUATE 10 ENDING DATE
NDTIME 0459 ENDING TIME

COMPUTATION INTERVAL A2 HERS
TOTAL TIME BASE 4,98 HOURS

ENGLISH LNITS

LR LR LR R R R Rt ettt Rt I i Rt R R R IR IR I IR BB R B Rl

s

H H

& KX L -1 1

L 1

' mnnn

~0
(o]
=

TIME DATA FOR INPUT TIME SERIES
JIMIN 30 TIME INTERVAL IN MINUTES
JXDATE 1O CIARTING DATE
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T 0 STARTING TIME

SUBBAGIN RUNDFF DATA

i

SUBBASIN CHARACTERISTICS
TAREA 01 SUEBASIN AREA

PRECIFITATION DATR

STORM 1,51 BASIN TOTAL PRECIFITATION

A R
P

<»
-
2]

INCREMENTAL PRECIPITATION PATTERN
L0 SO (0 00 00 iy 00 {0 W00 00
L0 00 L0 Rut L0 _LY RLY 00 L0 L0
0 L0 0 00 .00 0 Rey L0 L0 RiY
00 Ry 00 Q0 00 00 0 00 00 00
KLy L0 L0 Q0 Q0 00 00 Rty RLE 0
Q0 A0 0 RLY 0 Q0

(0 Rty 00 RLE Ry L0

0 A0 00 0 Ry 00 ity 00

A0 Rty 00 .00 Ry 00 00 Q0 A6 {0

Ry 0 BLy Rt L0 90 00 00

RLE 0 A0 00 00 o

00

00 00 R 00 00 Nty W0 0 .00 L
RLY Ol .00 00 00 00 RLL Rt W00 Ry
00 R1Y A0 Rt Q0 .00 Ru 00 .00 L0
1 1 RU .01 Rul K1 RU3 R 01 Al
Ral .01 01 01 Q1 Ril RO 01 R RO
.01 W0l R 01 .01 01 01 01 R R
Bty L0 L0 0 0 R4 RLY 06 L
Rl LG 00 00 L0 0 B0 L0 00
0 L 00 0 Ry A0 A0 00 RG]
0 06 KU .01 Ri 01 01 01 RO
.01 0t R Ryl RU L1 01 01 01 Kol
01 01 01 il .01 R Q1 L1 .01 KUl
O Rt Rcy Rt ] (

2R3

0 00 .
0 il W04 00 00 S0 R R(Y RLY 00
R By (0 00 00 .00 Rty 0 RLY 00
RLY L0 R6y Rt 00 W0 RL( .00 Q0 A0
X 00 00 Bt o (0 00 00 0 Gy
00 00 RLy 00 LY RLY 00 00 L
is 505 LOSS RATE
STRTL +20 INITIAL AESTRACTION
CRVNER 91,10 CURVE MBHBER
RTIM .00 PERCENT IMPERVIOUS AREA

o
0rd
E“;

SCS DIMENSIONLESS UNITBRAPH
TLAE 06 LA

mn
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HYDROGRAPH AT STATION DA+

TEAL RAINFALL = 1,0, TOTAL LOSS = .76, TOTAL EXCESS =
l#’i FlW Tk WAXIMUM AVERABE FLOW
&R 24-HR 724K
{OFE} {HR}
(OF5)
4. 3.00 1. L. 1.
{INCHES) J43 JE JA3
{AE-FT) 0. 0. 0,
CUMULATIVE ARER = UG

titereisnttity
L H
! NI | ROUTE THROUGH CULVERT
L H
eRtaenebitiss

&

HYDROGRAPH ROUTING DATA

4 KINEMATIC WAVE STREAM ROUTING
L 100, CHANNEL LENGTH
g 1,060 SL0PE
K 013 CHANNEL ROUGHNESS COEFFICIENT
CA L0 CONTRIBUTING AREA
SHAFE CIRC CHANMEL SHAPE
WD 2,00 BOTTOM WIDTH OF DIAMETER
1 0 SIDE SLOPE

m

KINEMATIC STREAM ROUTING USED FOR THIS REACH

k¢
32,

L.

UNIT HYDROGRAPH
21 END-OF-FERIDD ORDINATES
7, 4. 47, 8. 3. 47,
7. KN 3 2 2 L.
0.
u H m i 1

u

73

4.98-R

b
o = e
d -

10,
0

IRE BEE AND LD BUE RDXOMBEOLOD BRL LETOASE MY BEY GOX RSN XRY SAD BEY 31 MDD SRY XEE SXE MAS BRX RRE RRY SN BAEORBESNE MDY
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ltﬂ

{CFE;

=

i,

{Ak TIE MAXIMUM AVERRGE FLOW
&R 244R T2-R 4.964R
{HR)
{CFS)

3.00 e L L

{INCHES) JE JA3 T4

{RC-FT) 0. 0.

CUMULATIVE AREA = 01 53 Mi

FER W13 000 NREOMRE RREORER RDYORUR NRE MDY MAS RXE BED RED YRYONRNOMRYORREORYD BAN Q9 SH0 SR Q4D KRX LMY RES A8 408 ARY ANQ

13

R

COMPUTED KINEMATIC PARAMETERS

ALPHA il DY (KIN} DX (FT)
60,1680 1,250 Y HANLY
" " i m

HYDROGRAFH AT STRTION  [D-4

l"!i!ttt!t!!l
t

3 ROUTE ¥ ROLTE THROUGH SURFACE DITCH
!

tt!lttt!"!"t

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING

340, CHAMGEL LENGTH

L0200 SLORFE

025 CHARNEL ROGIGHNESS COEFFICIENT
L0 CONTRIBUTING AREA

TRAP CHARMEL SHAPE

1,00 EOTTOM WIDTH OF DIAMETER

2,00 SIDE S.0rt

I
Nr?ii%gzmr—

b4

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PRRAMETERS
ALPHA " DT (MIN} DX (FT)
18326 138 A 176.00

PABE 12



SR BRE BIL LOL ML SRR OBROANE RN NRE BYEONRE LRE LRXONDE RES DAY SAD RSY RREOLDD RUM RSP OQRE ERY LMY BOR MME BDR R4S 040 44813

e

{HR)

3.02

tuny
1

L
iy

44 1" £

HYDROGRAPH AT STATION  ROUTE

MRRIMUM AVERAGE FLOW
& 24-HR 72-HR
{CFSy
i, 1. I
{ INCHES) T4 740 74
{RE-FT) 0. . (i

CLUMLATIVE ARER = L 53 M

Himn
L
-2 1
H
1313 24

SUBEASIK RUNOFF DATA

Sl

HEASIN CHARACTERIS
TAREA

7IC8
4 SUBBASIN AREA

FRECIFITATION DATA

STORH 1,51 EASIN TOTAL PRECIPITATION

INCREMENTAL PRECIFITATION PATTERH
0 00 00 LG Riy
L0 R Ry 00 L0
L0 L Rty L0 W

L6 Ry L0 L W0
Rt Y RYy L0 RV R
RO 00 K1 ey R{
00 06 A0 ReY JE
0 S Q0 RCE 0
0 Ry RLA Riy Re

{0 0 S {0 O
L0 00 0 00 0
KU R 00 00 00
00 L0 L0 00 00
Ry 00 .00 00 04
Ol G 00 00 00

m

4.96-HR

J8

R
Rt

Rty
Ry
A0
Ry
0
SU]
L0
Rty
RCY
0

RLY

0
Ry

RuE
Rey
00
Rty
Rul

Ry
{0
Q0

K

Q0

L0

RGY
00
A0
00
Ry

00
O
L0
200

0

BE

PAGE 13
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Pefe. FL

+l(CF‘5‘}
+. 2.

Al 01 01 .01 Ot R
D1 R1 Al 01 L1 .l
01 At Wl Wi Ot R
A0 Bty By Ry L0 RUy
0 D0 A O 00 Rty
Q0 BUY JE Q0 0 0
01 01 i L1 .01 L1
L1 L1 1 R 01 .0l
01 A .01 .0l 01 ROl
R\ L0 B\ Ry By L0
00 K 0 0 L L0
00 ROy L0 Ry A0 06
0 Nt KU By Q0 0
RtH L0 00 KUY 00 Rty
00 O 00 A0 0 K¢
5CS LOSS RATE
STRTL 20 INITIAL AESTRACTION
CRVNER 51.00 CURVE MOMEER
RTINP 00 PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITBRACH
TLAB A7 LA
i
URIT HYDROBRAPH
27 END-OF-FERIOD ORDINATES
3 10, N 25, 2 2. 1.
4. i Z L. i 1 0.
¢ 0.
E 3 i ] 1
HYDROGRARH AT STATION  DAZ
l TOTAL RAINFALL = 1.5I, TOTAL L0SS = 25, TOTAL EXCESS = 73
Ti HALIMON AVERRGE FLOH
6HR 24+ 72-H 4,58~k
{HR)
{CFS}
300 U8 it b 0.
{INCHES) Ay J37 J37 J37
{RL-FT) 0. 0. 0. {.
CIRKALATIVE AREA = 0 56 M1

LRI R LIRSt RN Rt Tt ittt s T i I R (IRt S ATt (IR I BIINel

0l
0l
.01

Rt
K1)}
Al
01
S
Re
{0

L0

i
(8

R
0t
01
{0
S0
00
.
R
0t
0

RLY

814

~4
-

Rul
.01
01
L0
0
Ri\

0

R}
01
{1
00
00
R
RO
R
Ry
A0
Rty
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PR GO | £-2 ROUTE THROUGH CULVERT

1 1
Huounnun

HYDROBRAPH ROTING DATA

o= s
=

KINEMATIC WAVE STRERM ROUTING

L 175, CHANNEL LENGTH
5 7100 SLOFE
N 015 CHONNEL ROUGHESS COEFFICIENT
oA 00 CONTRIBUTING AREA
SHAFE CIRC CHANMEL SHAPE
I W 1,50 BOTIOM WIDTH OR DIAMETER
1 .00 SIDE SLOFE
' TT)
l KINEMATIC STREAM ROUTING USED FOR THIS REACH
l COPPUTED KINEMATIC PARAMETERS
ALPHA Mo DT (MIN) DX (FT)
83207 125 50 87,50
l m 1 i i i
! HYDROSRAFH AT STATION  CD-2
N ORG TIEE  MAIIMM AVERDBE FLOW
R 24+ 4R A5
X l..FE} ()
(CFS)
; 2 1 o, . 0. 6.
(NHES) L7 737 T3 737
(AC-FT) 0. 0. G, o,
l CMAATIVE AREA = .00 53 1]

-—

iy
i 1

BERY 01 101 HRE BRD RRE QXD MTEOANE BN AL BAR KRR AOD NREBAD MRD RSY GUD RUEOSND MND UAD RER DA MRE QOO LK 828 833 442 KM
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an 4

-E.:’ -l
C

L ROUTE % ROUTE THROUGH SURFACE DITCH
1 L}
ettittitieest]

HYDROBRARH ROLTING DATA

KINEMATIC WAVE STRERM ROUTING

¢t

4,98

AN

L 260, CHANNEL LENSTH
5 L0200 SLOPE
l N 20 CHANNEL ROUBHNESS COEFFICIEWT
CA L0 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
WD 1,00 BOTTOM WIDTH OR DIAMETER
i 2,00 S5IDE SLOPE
l 8
' KINEMATIC STREAM ROUTING USED FOR THIS RERCH
COMPUTED KINEMATIC PARBMETERS
I ALPHA M DT (MIN} DX (FT)
18326 138 Bt 30,00
' Lt} 411 m 831
HYDROGRAPH AT STATION  ROUTE
lfi Rl T MAXIM AYERABE FLDW
&R 24-Hr 124
o {CFE} (HR)
{CF5)
+ 2. 3.02 0. &, G
{ INCHES; A FAS) T3
{(AE-FT} tH 0. G
CUMULATIVE ARER = L6 56 M

P4

it
L !
1 D3 1
1 i
By

LR R R IR IR Rttt i e O e I e I LT e R T Tt O I E R (TR I I (It il
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SUBBASIN RUNDFF DATA

SUBBASIN CHARACTERISTILS
TARER .00 SUBBASIN AREA

FRECIPITATION DATA
ST0RM 1.51 BAGIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
0 00 .00 00 0
RU¢ 00 0 00 i
MUY .00 S RLY Rty
A0 00 L0 Rty Rt
L0 K S0 Aty RtY
L0 00 00 00 .00
S 0 .00 0 R0
L0l Nty 0 Rty L0
RY L0 R4 A0 {0
Rt R 00 0 R
00 Bt 0 00 NG
W 0 O 00 RLY
0 K A0 00 814
R4 W R A Ry
00 (0 0 A4 A

Ko Qi QL R 01
0 £l .0l £ 0l
Rl 01

iy 06
Ry d 0
R i R R4 Rt
.01 01 01 RO 01
.01 L0t 01 201 i
RU)1 .01 Q1 1 il
Ny Ry R e LY Riy

22
2
2

A0 L .00 A0 Bty
L0 RLy ity L0 By
A (0 00 ReY L
L0 REE R A0 i
Rey A0 0 Rio A

SCS LUSS RATE
STRTL .23 INITIAL ABSTRACTION
CRVNER 89.00 CURVE MOMBER
RTIMP .00 PERCENT IMPERVIDUS AREL

SCS DIMENSIONLESS UNITGRAPH
TLAB L6 LAg

i

)
3
e

-~

UNIT HYDR

.C’H

o

RLY

{)
e\Rs

L0
{0

L0
S
0

Rey
0
00
R
W
R0
01
Rie
Rl
RVY

{1
i
L0

i

R
Ry
L0

0

00
.0

00

Rt
Al
Ko

06

Rid
.00
01
RO
Rl
Rt
00
R
20
05

REY
00

0
Y

Al

L0

RUG
A6
K¢

ReY

L0
RO
0t

=~

WUl
Rty
REY
LG4
i
BH
0
i
L0
L
0



21 END-DF-FERIOD ORDINATES

2. b. i1, 14, 14, 1z, 8.
Z i 1 0. 0. @,
0.
n 43 1 434 31
HYDROGRAPH AT STATION b3
TGIAL RRINFALL = 1,51, TOTAL LOSS = 87, TOTAL EXCESS = b4
PR LB TIM PAXIMOM AVERAGE FLON
6-Hr 24-HR T2-HE 4.98-HK
{CF5) {HR)
{CF5)
i 3,00 ¢ £t g, U
{ INCHES) 4628 528 528 28
{AC-FT) @, 0. 0. g,

CRLATIVE AREA = L0 56 M

s
H L
.32' K L {i-3 1 ROUTE THROUGH CULVERT
i L
g

HYDROGRAFH RUCTING DATA

g 4 KINEMATIC WAVE STREAM ROUTING

L 75, CHANREL LENGTH
5 J706 SLFE
N 010 CHANNEL ROUSHMESS COEFFICIENT

Ch L0 CONTRIBLTING AREA

SHAFE CIRC CHANNEL SHAPE

WD 1,50 BOTTOM WIDTH O DIAMETER

1 (0 SIDE SLOFE

1

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMRTIC PARAMETERS

---qj-

Rl

0.

BEREE BEL LRD LR RRESRD MUY QAR REE QNP DUR MRS DA ARYORRD ONROSEE SNY RBN XD RRE D MRE GNDOLDH SLX DNE O RUE 4D 0N AR

PAGE 16



ALPH NODT (NN DX (FT)
50,0220 1.2 S IS0
1 1 m m 1
WYLROGRAPH AT STATION -3
!p; R T NAYTMOM AVERAGE FLOW
R MW TR 4%R
+l(m~:; {HR)
(TF5)
L 3w 0, 0. 0. 0.
(INCHES)  .628 478 428 478
(WFT) 0. 0. 0. 0

K

3R

i

CUMALATIVE ARER = 00 S M1

g
L L
i ROUTE & ROUTE THROWGH SURFRCE DITCH
1 1
susasin

HYDROGRAPH ROUTING DATA

KINEHATIC WAVE STREAM ROUTING

IR B RND NDE NMEORRE MR RN RRLOBRY SUN MH MR XED KSR MM RN KEE UKD RRS SR LY LMD LBEORRE RDY XM MO RN MMS ML S

L 400, CHAMMEL LENGTH
S L0200 SLOFE
K 023 CHANNEL ROUGHNESS COEFFICIENT
Ch 00 CONTRIBUTING ARER
SHAPE TRAP  CHANWMEL SHAFE
W 1,00 BOTTOM WiDTH OF DIAMETER
2 2.00 SILE Siore
iy
KINEMATIC STREMM ROUTING USED FOR THIS REACTH
COMPUTED KINEMATIC PARAMETERS
ALPRA H DT (MIN} DX (FT)
1.8 1.3 it 1853
i m I n

PRGE 17



,&ﬁ
i
¥

- -E &= =-.

+ gu!(F5)

o
[ ]

Fosd

= -

an .mn wi =E =

rnd
¥

SN, N
& &

HYDROGRARH AT STATION

T

{H)
{CF5}

3.03
{ INCHES )
{AC-FT)

RAUTE

WAL MM AVERAGE FLOW

CUMEATIVE AREA =

teeitisissttl
H H
L DA-4 %
L 1
mpamnn

SUBEASIN RUNIFF DATA

SUBBASTN CHARACTERISTICS
A0 SUBBASIN AREA

TAREA

PRECIPITATION DATA

STOrH

1.5 BASIN TOTAL PRECIFITATION

4R

e

(10
522

00 530

IRCREMENTAL PRECIPITATION PATTERN

0
Ry
Ry
L
L0
L0
Q0
Rl
.00

A0
00
R4
L0
RLY
A0
200
KUY
{0
BLY
RCH
00

eres

R0

R
Rid
R0y
L0
L0
00
Ri g
LOf
R{

L0
00

o
00
0
R
S
00
WK
0
S0
(0

T2-HR

A
K
0

R
S0
W

L0
0

4.98-HR

Q.

sULL

S0

RUA

LY
R
K

0

AR

Rtk
NGy
ReY
Rty

A

Bty

Ri 4
R
00
R
Rty
S0

Ll
S

L0
A1
R4

BB U ORIE RRY MM LRD LD LED MR BN OGN UAE QYUY OBED OMRE LMD RED RNDOSRE GRTOHR0 RRE GO0 BED 833 M40 381 840 40Y I tU

Al

4
BN

PAGE 20



L

{0
0
RU
01
RO
.00
00
B0
0
L0
(g

? LS 5C5 LOSS
STR

CRWN
Ril

A Wy ==
E;;

0l
00

Ny
o
KX

R0l

RLY

00
Q0

RATE
e
W

R
0
R
00
(i
R
R

0
i

0
(X

A7 INIT

.01 R}
0 00
BT 0
W00 R0
.01 01
.01 Ru
.01 .01
00 REY
Rey 0
WO 00
W0 R
0 00
L0 Q0

IAL AHSTRACTION

92,00 CURVE NOMEER

L0 PERCENT IMPERVIDUS ARER

505 DIMENSIONCESS UNITGRAPH
TLAG

L5 LAB

m

wiNINE 181 TIME INTERVAL IS BREATER THAN .Z91LAS

m i

i - =
(%]

HYDROGRARH AT STATION

TETR RAINFALL = 1,51, TOTAL LOSS =

-

CFLE TIME

0l

Ry
L0
L1
.01
01
RUY
00
A0

Ry

UNIT HYDROGRAFR

17 END-OF-PERIGD ORDINA
7.

7. 1. 2.
1. 0. 8.
i m

DA-4

J0, TOTAL EXCESS =

MAXIMA AVERAGE FLOM

&HR
t @ics) (HR)
l {CF5)
+ 2. 3,00 {.
{ TNCHES ) 801
' {RCFT) 0.
CUMEATIVE ARER =

3'”‘3 BUBRRX RBLORSR NRE BEDOSRE RON EREORRE MEY KRXOLBEOODORESORND KREORAD MAXONRE OGN0 SND DER SRR G3D RKE MER RME O3E AM4 44Y

AR 72

¢ 0.
801 B!
{ 0,
() 50 M

i

B

4.98+R

TES
11,
0.

01
00
Rty
Q0
Ll
Rui

0
O
L0
RLY
00
L0

0
Ry
K¢

R

L
Ny

K
Rty
Rt

.01
L0

W00

PRGE



-+

-+

g
L !
1K 8 {4 1 COMBINE AT CULVERT CDH4
! L
l i
2 HYDROGRAFH COMBINATION
10O 4 NMEER OF HYDROGRAFHS TO COMBINE
m
n m m m m

HYDROGRAPH AT STATION  CDH4

AOFLDE  TIE MAYIMUM AVERAGE FLOW
&R - 72-H

(CFS) {HR)
{CFS)
3. 302 2 2 2.
{INCHES) J3 AL I3
{AC-FT) 9 L. L

CUMULATIVE AREA = L2 53 M

PR REY LED KR ONRD ML KRR RRESXD ML SRN RRE QNP DA RYE BERREEOLAL SRX MRS ARE DND ASL GED LMD L83 XY 0D RST ML 08§03

ununn
L L
H {54 1 ROATE THROUGH CLEVERT
' 1
unm

<
e

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING

L 134, CHANNEL LENGTH
5 1900 SLOPE
N 015 CHANNEL ROUGHNESS COEFFICIENT
Ch .00 CONTRIBUTING AREA
SHAPE CIRC CHANMEL SHAPE
W 2,00 BOTTOM WIDTH OR DIRMETER
1 .00 SIDE SLOPE
s

Gl G N G R S G EGn aE =a
=2

.94

ra

AV

PABE 22



FINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PARRMETERS

%---

ALPHA M DT (MIN} DX (FT)
26,2247 1.2% 30 77040
m 1" m H
HYDROGRAFH AT STATION  CD-4
AL TIE WALIMLM AVERASE FLOW
&R 24-HK 72-H
+ (FS) {HR)
{CFS)
4 9. 3,02 2. Z 2
{INCHES) ASS WAL WASH
{AC-FT) L 1.
CUMAATIVE AREA = 02 53 M

m
4.98-R
2,
AL
i.

TR S3R IR NRE NDLONER A3DOEND MREODRE QNS RGD RES AND RSE SREOSOE UMY QMR AR ORY BN AL KRR LRE DRY GAE QA8 OMEDHR % A4

mununn
L L
L W5 1
H 1
sy

on
oy
L

SUBEASIN RUNDFF DATA

®

SUBBASIN CHARACTERISTILS
TAREA 00 SUBBASIN AREA

PRECIFITATION DATA

3

STORM 1.51 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN

0 L0 00 A .00 00 Re R 00 .00
00 4 00 00 00 00 00 .00 0 R
Q0 00 00 00 .00 0 & Rt Rt Ry
.00 00 .00 L0 00 Q0 00 0 0 .00
L0 00 00 00 .00 0 00 RLY Q0 LG
00 00 Ry 00 00 (0 L0 .00 (0 {0
00 L0 {0 BLY 00 R 0 R 00 00
A0 00 L0 i .00 A0 00 A0 KUt .00

GlE IR N e - - e
8
™



(0 0 00
L0 0 00
00 Ry 00
00 A0 0

.01 R L1
01 Rl .01
L1 01 RU!
00 Q0 00
L0 00 Rty

.01 01 R
Ri RU 0

GHN. GND N GNN NN IR BN N EN EE Em -.
-~

=

=

z

R4 L0 .00
W 00 00
Rt 0l (0
00 Ry Ry
o 00 00

.00 L0 0
BH 01 01
01 01 Ru
RO 01 01
W00 Ky 00
(0 L0 S
00 00 L0
.01 01 01
R .01 R

.01 01 01 01 01 01
00 00 06 00 00 00
00 &0 00 00 00 80
00 00 00 00 00 00
00 0 00 00 00 00
00 00 00 00 00 06
00 0 0 00 00 00
i5 S0 LOSS RATE
STRTL 08 INITIAL ABSTRACTION
CRVNER 96,00 CURVE MMEER
RTINF .00 PERCENT INPERVIOS AREA
T 565 DIMENSIONLESS UNTTGRAPH
TLAG 05 LAG
1
l«'m:, 11 TINE INVERVAL 1S GREATER THAN . J9%L08
UNIT HYLROGRAPH
I 17 END-OF-PERTOD DRDINATES
0, i 2, 2, 1. 1, 1.
0. 0. 0, 0, 0, 0, 0,
I 1t 1 i 111 i1
I HYDROGRAPH AT STATION  DA-5
T RAINFALL = L.50, TOTAL LOSS = AL, TOTAL EXCESS = 1.10
'w A TIE WAXIMUM AVERAGE FLOW
R MR TR AR
v {OFS) (HR)
(CFS)
S BT 0. 0, 0. 0.
(INCHES) 109 1,09 1,09 1,09

¢,

0,

(1
Rul

0
01
K1)
01
00

0
0

0

00
00
00

RLH
L0

Rul
0!
01
00

Q1
R
Ru

Rty

200
R

PAGE 24



PAGE
{AC-FT) 0, Q. 0 ¢,

CUMULATIVE ARER = 00 86 M

SRR LRIttt Rt T ittt L I R SRt S R T I TR P C It AL LR T IR ¢4

S
1 '
BX  f COMBINE f AT CULVERT CD-5
y !
TLLTTLtITttl
|1 H HYDROGRAPH COMBINATION
oW 2 NMEER OF HYDROGRAPHS TO COMBING
' 1
" et 1 m 1
l HYDROSRAPH AT STATION COMEINE
PN R TINE MAYIMM AVERAGE FLOW

&R 24-1R T2 4.98-R
+@(FS) {HK)

{CFS)
+ 5. 302 2, 2 2 2
{ INCHES) J43 J43 J43 743
(RC-FT) 1 I L L.
' CUMILATIVE AREA = 02 B M

BIE RED BEEORRLOSHD XD OMREOXOE SN RREBED RRE SN OMEXONRYOSRE MRS MSR S35 603 BADOLNE ARROEOE GEE LED SER ERY RND IRE 43D 000 4N

nannm
L H
'2 LA | Co-5 1 ROUTE THROUGH CLLVERT
1 L
j283 22514004
l HYDROGRAFH ROUTING DATA
1 RK KINEMATIC WAVE STREAM ROUTING
L 75, CHANNEL LENSTH

5 J700 SLOPE



AL0 CHANKEL ROUGHNESS COEFFICIENT

Gk G &G == =
=

CA L0 CONTRIBUTING ARER
ARt CIRC  CHANNEL SHARE
L] 2,00 BOTION WIDTH OR DIAMETER
1 00 SIDE SLOFE
"
l KINEMATIC STREAM ROUTING USED FOR THIS REACH
' COMPUTED RINEMATIC PARAMETERS
ALPHA M OT (MiN} DX {FT)
02,7937 L2 RH KPR
l st m i i i

HYDROGRAFH AT STATION  CD-5

ﬁ-

Fild TIME MAXTHUM AVERAGE FLGK
6tk Z4-H 724
*'iCFS) {HR)
{CF3)
% 62 i Z 2.
{IRCHES ) JA3 743 T8
(REFT) i, L. 1.

CIMEATIVE ARER = {2 58 M

ERS 30D LD N ORED ML LND SR1 30D BNE NND NNE SRR ONRYOERM BRE MY ORNDORED AR RO M0 D0 XM DN M4 UN0 RN BND BN A AN

ReiteatteEibE)
! LS
L LA |
i {
ik 2iE R REYS

SUBEASIN RUNDFF DATA

E

SUBBASIN CHARACTERISTICS
ThRER 01 GUBBASIN AREA

PRECIFITATION DATA

=8
]

STorM 1,31 EBASIN TOTAL PRECIPITATION

R G GR W) EN e e am’

4,98~

2.
743
i,

PRAGE 26



FAGE 27
0 FI INCREMENTAL PRECIFITATION FATTERN
Ry 00 00 06 00 ey 00 00 00 00
L0 00 0 00 00 00 00 00 e 00
00 00 00 00 60 00 00 0 0 00
00 00 00 00 00 00 00 L0 00 00
06 00 00 00 00 00 00 00 09 00
0 0 0 00 00 00 0 00 00 .00
00 00 00 00 00 00 00 0 00 00
R 0 0 00 0 00 00 00 0 06

Rty 0 0 Rt A0 Rty 00 R1Y A0 0
00 00 Q0 L0 0 W00 0 Rty L LG
00 L0 0 Rty 00 00 3ty Nt ReY BLY
Ol 0 RUY RiY A Q0 Q0 RLH 00 Ry
L0 R BG4 00 Ry 0 00 0 Ry L0
00 Ry Al 00 00 Ry 00 0 KL L0
0 RiY A W0 L0 L0 L0 00 L0 00
01 RUI Q1 Q1 Kol 04 .01 0L RO} 0L
Ll R .01 (1 Q01 01 R .01 01 01
Ru KU RO R 01 QL QL 0 0t RU
00 00 00 S0 00 00 A0 0 0 0

0 Q0 £0 RLY Q0 RLY Q0 0 Wl Rii
01 01 Rl 0l 01 W01 .01 R Rul 01
01 Q1 01 .01 Q1 .01 01 R .01 .01

i 0t .01 »(1 L1 1 W 01 Rl Rl
L0 0 00 0 00 Ni ] 00 Ry A0 Rty
00 Rty 00 00 L 00 00 R A6 Nig
RLY B0y 0 L] 00 0 By R(4 R Ry
00 0 Ry 00 00 ity (0 00 A0 0
A0 .00 B0 R Q0 .00 06 Rty Ly 0
0 00 00 0 S0 ® 0 B 0
7 LS LS LOSS RATE
STRTL 44 INITIAL ABSTRACTION
CRVNER 82,00 CURVE NUYBER
KTiwe 00 PERCENT IMPERVIOUS RREA
Iﬁ 59 S5CS DIMENSIOMLESS UNITGRARH
TLAG RUJNE: Y
l m
UNIT HYDROGRAPH
l 21 END-OF-PERIOD ORDINATES
b 18. %. 44, 42, 4. 23 15, i1, 7.
3 3. Z 2 L. 1. 1. 0. 0. 0,
| 0
am i " 43 11
| HYDROGRAPH AT STATION DAt



r: Fik THE MAXIMIK AVERASE FLOH
b-HR U 7R A9HR

TGIA RAIN

F

= LM, TOTAL LOSS = 1.16, TOTAL EXCESS = 3

o

(CFS)
¢ L 3.2 Q. 0. 0. 0.
{INCHES) 344 344 344 44
{AC-FT) 0. 0. {. (1
CUMGLATIVE ARER = BB

IR LMD MY MY RRE ESEORDEOMER MMDOLNE KU SRR NROBLE RED MBDSRYONRE RED BRNORSD RND SRR ORRY SR GAD REDOXSDORERODMY R4S M0t

numn

l ' x

W KE. 1 COMBINE AT CHLVERT Cl-6
1 ¥
i

30 HYDROGRAPH COMBINATION
1004 2 NOMEER OF HYDROGRAPHS TO COMBINE

0

l i
l T i m 1 1
HYDROSAEH AT STATION COMEINE

¥ FLOw Ti MALIMGM AVERAGE FLOW
&R 24+ 72-HR 4,95-H

+ gl CF5} {(HK}
{CFS}
+ 14, 3.02 2. 2. Z, z.
{INCHES b43 LH43 A L5
1. i, 1

CUEATIVE AREA = W03 53 M

l (AC-FT] 1.

llt“ BITRRE RUDBHL NRE SN0 AT ORAE RRE UL RREOBER KED ARD SRE NN S03 D30 MRS GND MREONRD REM NREOENY MUY ONRD MRS M43 4ND MMM

I $AILBEILIANY
t 1
8LKE % CD-b t  ROUTE THROUBH CLLVERT



! ¥
s

HYDROGRAFH ROUTING DATA

- S S Ee =

=Y KINEMATIC WAVE STREAM ROUTING
L 140, CHNEL LENGTH
8 600 SLOPE
N L015 CHANWEL ROUBHNESS COEFFICIENT
l Ca .00 CONTRIBUTING AREA
SHAFE CIRC CHANNEL SHAFE
W 2,00 BOTTOM WiDTH OF DIAMETER
l l 0 SIDE SLOPE
m
l KINEMATIC STREAM ROLTING USED FOR THIS REACH
COMPUTED KINEMATIC PARAMETERS
ALPHA " T {MIN DX (FT)
I 3,098 1250 50 70,6
T i 1 1 1
' HYDROGRAEH AT STATION  Cl-s
G TIME MALIMGH AVERASE FLOW
EHR 2R 7R 4984
+  {F5) {HR)
(0F3)
1 T, 2 2. Z. 2
{INCHES) (645 645 645 45
(RE-FT) i 1. 1. 1,

CUMULATIVE ARER = L3 58 M

sy
L !
! -7 3
H L
11EEeREREECE

=

SUBBASIN RURDFF DATA

EER PR RR0 LED MR MR RNE XD SHD GHX NRDONAS LAS KR ARD URD MRS RDY ERD RAR MSR S30 ME0 XRE REE MEY GNP SAE RWH KGR MAH ARE

FAGE 29



- S N -
'

)
3

‘]

Ed

<>

£

S G BN N i =N B S S N EE EE B e

SUBBASIN CHARACTERISTICS
TARER 0 SUBBASIN AREA

PRECIFITATION DATA
ST0RM 1,31 BASIN TOTAL PRECIPITATION

INCREMENTAL FRECIFITATION PATTERN
.00 00 0 RLY 0l By 00 RLY Rty W00
200 0 L0 Rl R0 00 00 R0y Rt 0
00 B¢ 00 00 Q0 Rty Rty 0 Rt L0
L0 .00 .00 00 L0 J0 Q0 00 (0 RLY

0y A0 L0 (i 00 Rty 0 L0 00 L0
W0 RLY Q0 0 00 0 Q0 Ll R L0
o0 L0 BLt {0 o 0 0 00 0 L
o L0 o 0 L0 00 W0 0 0 iy

00 .00 L0 R 00 00 R Ri6 Ry Ret
00 0 00 BLY 00 O 00 00 By .00
00 00 Rt.4 0 L0 Ry L0 .00 0 Ol
0 LR L0 Rt D0 RLY D0 00 Rt L0
00 L0 L0 W00 0 0 0 S 0 R 1
RCE W00 {0 L0 0 RLY O Rty RCH 0
Ry 00 W00 00 (0 00 L0 00
.01 RiH 0l R 01 .01 01 .01 01 Al
L £ W01 0L RU 01 01 Ru R Rul
01 01 RU3 0! RU Al {1 A1 Rul .01
W00 Rit Al 0 00 L0 Jf A0 Rty L0
L0 L REy L0 Res A0 R4 ALY RLH (0
(0 A0 Q0 .00 0 L RLY A0 R G0
R 01 Qi Al R Ot 0L 201 Rut W01

01 .01 Al .01 Q1 Byl 01 Qi Ru 01
R 01 Al KU R 1 201 W1 01 Ru
.00 00 0 04 00 Ry 00 Rt 0 A0
Q0 RCY L0 L R4 Ret 0 00 Rey oG
00 o 0 S0 0 B¢ A0 00 Red Rt
00 L (0 00 0 0 00 L0 Rt R4
00 .00 O 00 Q0 .00 00 RLY 00 Ry
200 o 00 Q0 0 W0 0 200 R

505 1055 RATE

STRIL A7 INITIAL ABSTRACTION
CRVNBR: 52.00 CURVE NUMBER
TiN 00 FERCENT IMPERVIDUS AREA

5SC5 DIMENSIONLESS UNITGRAPH
TLAG L6 LAB

m

UNIT HYDROGRAPH
20 ENJ-OF-PERIOD ORDINATES



-+

-+

AN 9. 17, 2. 18, 14, 9. &. 4, 3
2 1, L. N {. 0. 0. 0. 0. 0.
m in 14 i m

HYDROGRAPH AT STATIDN  DA-7

TUTAL RAINFALL = 1,51, TOTAL L0SS = .7, TOTAL EXCESS = £l

'ﬁf Fld  TIE MALIMM AVERAGE FLOW
&R AR 72-Hk 4,98
{CF3) {HR]
{CFS)
i, 3. 0. 0. 0. 0.
{TRCHES) 99 J99 J99 J99
{RL-FT) 0. 0. 0. 0.

CIMULATIVE ARER = 4 53 M

IRRBLL LRD BEDBEE MUR KME ARD RRD MAE KRR NN RSN SNE SED BREOREDOREE KRR ONRY RREOGED GRK RXD AR RRE END QNN BRSO MAY 03 A4

g

l ' :
S K 1 € 1

1 !
b3tteiibLEEes

SUBBASIN RUNOFT LATA

SUBHASIN CHARRCTERISTICS
TARER G SUBBASIN AREA

FRECIPITATION BATA

W

7 FE ST0RM 1,51 BASIN TOTAL PRECIFITATION

)
-1
bt

INCREMENTAL PRECIPITATION PATTERN
G L0 REY 6 00 Rt 00 A0 00 RLY
00 00 0 00 L0 00 Rt 00 00 00
0 Rut R Rt W00 Rt L0 Q0 00 RLe
00 00 6 00 200 W00 00 0 00 R4
L0 .00 0 00 00 L0 .00 200 0 0
! RL 00 00 00 0 A0 0 0
. 0 00 0 00 00 00 (0 00
.00 B¢ Rid) N1 4 Q0 L0 0 L0 00 L0
.00 L0 W0 00 Rty K L0 00 00 00
00 00 L0 00 WG REY B¢ 200 BG4 00
00 S0 0 S0 00 L0 0 0 0 Q0

2E
28



t

R0y BUe L0 ALY (0 00
00 A0 0 00 R NiY
W00 Ry 00 b X 00
REY 00 Rty 8t Ry 00
R} R} R 01 01 01
L RU (1 RUH Wl L1
R Q1 Bi Rui RO A

0 REE L0 Wil Rey 00

A0 RuC Rt ALY 0 00
0 W Rty 00 00 00
01 01 L1 Rul Rol R
.t RU 01 i .01 .01
01 Al .01 0l 01 .01

Q0 Rt KUY KLY W00 Rr
R L 0 00 Nty
0 Ry iy 1] o

Rty 00 .00 L0
L0 R Db 00
00 S0 0 L0 {0 L0

2
g2rE=

1S 5CS (855 RATE
STRTL 04 INITIAL ABSTRACTION
CRVNER 98.00 CURVE NUMBER
I RTINF LG PERCENT IMPERVIOUS AREA
77 505 DIMENSIONLESS UNITGRAPH
I TLAG L5 LAG

m

3

=)

RING W TIME INTERVAL 1S GREATER THAN 291LAG

UNIT HYDROSRAFH
17 END-OF-PERIOD GROINATES

0. 1 2. Z 1. L L.
G, 0 0. ¢ 0. G. 0.
m i 3¢ 1

HYDROGRARH AT STATION  Da-B

Gl E
L ol
23

TC7A& RAINFALL = 1,51, TOTAL L0SS = .22, TOTAL EXCESS = 1,29

L TIE MALIMOY AVERASE FLOW

bR -1 T2-HR 4,98+

-_—

{CFEj {HR)
{CFS)
g, J.00 0 0. 0. 0.
{INCHES) 1.280 1,286 1.280 1.28¢
{RC-FT) 0. 0. 0. 0,

CUMALATIVE ARER = (0 56 HI

00
Ly
A0

0

0
Q0
Ry

0l
01
Ra
00

An

R

Rul
Kol
RU

200

0.

1

G,

00
G
00
L
Rut
Rui
0

0
Q0



npngni
! H
R I COMBINE AT CULVERT LI-8
H L
Hisg

]

HYDROGRAFH COMBINATION
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R
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l ALPHA ] DT (MIN) DX (FT)
358710 1250 .50 60,00
l ki m i 1" i



PEAE FLO8  TIE MALIMIM AVERAGE FLOW
b-H 24-1R 72-HR 4,96-HR
4II {rs) {HR)
{TFS)
13, 3.2 i k8 3. 3
{INCHES) 639 459 2659 43¢
{(AC-FT) L. i L. L
CUMLATIVE ARER = 03 56 M

BE UL IEL AL RELAEEOUAY SEE ORRE MRS NML RNE MR SNX SREOMRYONREOREY NRYODRY R0 OASNORER BS3 S03 B03 AR ME GME 0 44 401

i
! H
LI N
{ L
man

2]

SUBBASTN RUNDFF DATA

B

SUBBASIN CHARACTERISTICS
TAREA 00 SUBBASIN AREA

+
-é,-%-g--
g

PRECIFITATION DRTA

-
e

STORM 1.5 BASIN TOTAL PRECIFITATION
4 Fi INCREMENTAL PRECIPITATION PATTERN

' 00 00 0 o0 00 00 00 .00 .00 00
L0 o 00 o .00 W00 00 .00 00 00
00 00 .00 00 o .00 00 .00 .00 .00

' 00 .00 00 00 .00 00 Q0 0 00 .00
00 00 00 .00 .00 .00 00 00 00 00
.00 00 00 00 00 00 00 00 .00 00
00 00 00 00 0 00 00 L0 R 00

I 00 .00 .00 00 o0 00 00 L0 .00 00
00 00 00 o 0 00 00 00 00 0
00 00 .00 00 L0 .00 .00 .00 .00 .00

l .00 00 o0 .00 00 0 .00 .00 00 .00
00 0 00 W00 .00 0 00 00 00 i
06 00 00 00 00 00 00 .00 00 .00
00 .00 00 00 00 .00 00 .00 00 ¥l

' .00 00 00 .00 00 00 .00 00 o0 00
.01 01 01 .01 .01 .01 .01 .01 .01 .01
01 01 01 .01 .01 .01 0t 01 01 W01

l .01 .01 01 .01 .01 .0t 01 .01 01 .01
00 00 L0 0 00 00 Q0 00 .0 Ri'Y



RLY 0 Rty L0 {0 Rty L0 RGY 00 0
Nty Q0 00 L0 L0 (K 00 00 L0 00

Qi L1 08 01 £l R} R0 L

1 .l .01 0l R 01 R RU
(1 i 04 (1 01 RO Ryl W01 W01 RO
RiH 0 00 L0 .00 Ry LK .00 R4y Rty
L0 Q0 00 0 Ry {0 00 RLY 00 A0

Gl N N G O am =
&=
==

00 .00 00 00 B 00 00 .08 00 L0
00 G iy 05 00 0 0 00 iy 00
.00 L0 60 .00 L0 i .00 00 0 09
00 B0 B0 00 L0 ie 00 .00 W00
L5 §C5 LOSS RATE
STRTL A7 INITIAL ABSTRACTION
CRVNER 52,00 CURVE NUMBER
Kl .00 PERCENT IMPERVIOUS AREA
la et 505 DIMENSIONLESS UNTTGRARH
TLAG 03 LAG
' i
vlszré W3 TING INTERVAL IS GREATER THAN 29600
UNIT HYDROGRASH
17 ENG-0F-PERICD DRDINATES
l i, 3, b, 6. 5, 3. 2. 1. i, 0.
0. 0. 0. 0. 0. G, 0.
' Bl 14 i 1 m

HYDROGRAPH AT STATION  DA-10

l}’;'?i RAINFALL = 1,31, TOTAL 1085 = W76, TOTAL EXCESS = R:H

R A T MAXIMUM AVERRBE FLOW
i"‘ &R AR 1248 4.954R
+ WP (KR}
{CFS)
+ & 3.00 0. G, G, 0.
I {INCHES ) 80 801 801 861
{RC-FT; 0. {. 0. ¢
l CUMAATIVE AREA = 00 50 M

B2 SRR IT LU UL RRE NRY BEROBER UL BRE RSN GAU SRDOSREOBRE BMS RND ANE LBD BED NREORND REDAHR BEE SN G30 LND EED BOR 000 8N4

Husnay



-+

]
B

-

- s . .

&

55 W

uaj

g

et
>

t

CUMAATIVE ARER =

i
1 e
4 C-16 %
¥ 1
mannn

Y

&

HYDROGRAPH

»

G G N & & S N Sk e B .

A
SHAPE
]

L35 M

ROGTE THROUSH CULVERT

/TING DARTA

108,

- 300
015
00
CIRC
2.30
00

KINEMATIC WAVE STREAM ROUTING

CHARNEL LENBTH

SLOPE

CHANREL ROUGHWESS COEFFICIENT
CONTRIBUTING ARcA

CHAMNEL SHAPE

EOTTOM WIDTH OF DIAMETER
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UNIT HYDROGRATH
17 ENG-OF-PERIOD ORDINATES
0. L, 1. 1 0.
0. { 0. ¢, 0.
48 4] L} i
HYDROBRAPH AT STATION  Da-13
1.3, TOTAL LOSS = 22, TOTAL EXCESS = 1,29
% MAXIMM AVERAGE FLOW
5HR 244K T2k 4,98-HE
{HR)
{CFS)
2.7 0. 0. 0 &
{ INCHES ) 1.280 1280 1.280 1.280
{AE-FT) 0. 0, 0. 0

K3
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i

1
L
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L
-3 1
1

N

ROUTE THROUGH CULVERT

LK 58 M
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l HYDROGRAFH ROUTING DATA

1 R KINEMATIC WAVE STREAM ROUTING
L 100, CHANNEL LENGTH
§ L0600 SLOPE
N 010 CHANNEL ROUGHNESS COEFFICIENT

CA 00 CONTRIBUTING AREA

SHAFE CIRC CHANEL SHAPE
W 1.33 BOTTOM WIDTH OR DIAMETER
1 .00 SIDE SLOFE

m

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PARSMETERS
ALFHA ¥ OT (MIN} DX (FTY
13,7688 1,230 K 30,00
m m m 44 811

HYDROGRAPH AT STATION (D13

&R 24-HR 124k 4.95-H

(CFS)
2.5 0. 0. g, 0.
{INCHES 1.279 L2719 1.279 1.279
{(RC-FT) 0. 0. 0. 1t
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o/ 13 D14 3
t $
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TAREA 00 SUBBASIN AREA
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STORM .51 BASIN TOTAL PRECIFITATION
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(24

INCREMENTAL PRECIPITATION PATTERN
R(( 00 00 L0 00 .00 00 0 G Rty
Rit RUI Q0 00 A0 0 00 00 0 RUG
Ry i 00 L0 00 L0 0 L Ry 0
R4 RO L0 0 00 00 Ry Ry Rie RCC
L0 .00 L0 00 0 0 00 0 00 Rt
L0 L0 00 0 .00 00 00 W0 £ Ko
L0 00 L0 00 i ¢ L0 0 By L0 L0
0 {0 00 L0 00 L0 00 0 00 L0
{0 00 L0 O 00 W0 00 R0 R 00
Ry 00 0 09 L0 B 0 L0 L0 06
A0 00 0 L0 00 00 00 A L0 L0

s T = = =

L0 00 00 00 Ry Q0 Rk .00 0 00
L0 Rt R 00 RGH L0 0 {0 Q0 Q0
00 L0 Q0 R 0 BLY 00 L 00 LK

Bty Rt RLY Ry 00 00 Rt L R Q0
RUi B! L1 KUl 01 RU 01 Rt L1 0t
.01 L1 RN 0l {1 Bil RiH 8| .0l 01
.01 Kot A Rgl A1 {1 R RO 01 Al
RLY Rt 00 O Rty Ny L0 Rty L0 Rty
BLH Rl 0 00 L0 Ry A RLY Ry W
L0 A L0 00 R S0 L0 RLY Rt 00
K0! 01 RUt .01 Ry L RU Rul .01 {1
R 0L 0! {1 Ri) O RU! Qi W01 RO

RO 0! 01 Ru .0t Rul 01 R R 01
00 L0 0 Ny L0 Rit Rty A0 0 O
L0 RGE L0 00 0 RLY o R RL RLg
00 Ri Rty Rty (0 Red 00 W0 L0 00
{0 Ne D0 0 Ry A0 00 RLY 00 K

0 Rl R(Y Nid] L0 0 0 REY BUH Rt
A0 Rt LG R 00 () 0 L0 00

L% SCS LOSS RATE
STRTL .17 INITIAL ABSTRACTION
CRVHER 92.00 CURVE NUMBER
RTIMP 00 PERCENT IMPERVIDUS AREA

ot U 5CS DIMENSIONLESS UN]TBRAPH
TLAS L6 LAG
m
ilﬂm H1 TIME INTERVAL IS GREATER THAN .291LA6
INIT HYDROGRAPH
' 19 END-OF-PERIOD ORDINATES
L 4, 8. 8. 7. 5 3 Z 1. 1
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HYIROGRAPH AT STATION  DA-14
TG RRINFALL = 1.0, TOTAL LOSS = .70, TGTAL EXCESS = .81
P PN TIE MAXIMUH AVERABE FLOK
b+ 24 724K 4,55-HK
EFSs {HR)
(CFS)

{REFT) & 0, 0. 0.

CUMULATIVE AREA = L0053 M

1. 3.0 0. 0. 0. o
' {INCHES) LBOU B B0 Bl

TEEUBR BEL AR SRE MO RRE ABE RND MR ORREOMAD LD ME MERORSE SNEOUEDOMREORED SR RN MER A0 GED RED RGN HNY O 40D 804 RN G

nsusn
1 !
B C-14 RIUTE THROUSH CIRVERT
H §
nusnnn

HYDROGRAPH ROLTING DATA

KINEMATIC WAVE STRTAM ROUTING

qv
2
'y

&

L &0, CHANNEL LENSTH
5 800 SLORE
N 010 CHANNEL ROUGHNESS COEFFICIENT
Ch L0 CONTRIBUTING ARER
SHAPE CIRC CHANNEL SHAPE
W 4,20 BOTTOM WIDTH OR DIRMETER
H Ll SIDE SLOFE

441

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN} DX (FT)
22,1015 1,25 3 30,00
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l HYDROBRARH AT STATION  CD-14
Pk FLOW PALIKOM AVERABE FLOW
&R 241 T2 4,98
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1 340 . G, 0. (N
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{R-FT) 0. 0. 0. 0.
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0 Fi INCREMENTAL PRECIFITATION PATTERN

RO\ 200 0 L0 (0 ALY Bty 0 6 RLY
00 Rid 0 00 A0 R Bty Riig KLY A0
L0 N 00 {0 R4 AL S0 R L0 BLY

06 Rt 00 00 200 L Ri Rty 00 BLY
00 Rt .00 A0 .00 BCE R4 8] Rt 00
R4 Q0 00 G0 00 L4 0 0h L0 0
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i 00 0 L0 00 L0 L0 00 04 00
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RiY Rty Q0 Ris 00 L0 0 Q0 .00 00
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LS SCS LOSS RATE
STRTL 26 INITIAL ARSTRACTION
CRVNER B.50 CLRVE MUMEER
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la ® SC5 DIMENSIONLESS UNITBRAPH
TLAG AL LS
' 1
UNIT HYDROGRAPH
| 34 END-F-PERIGD OROINATES
o 1. 2, I 5, & L, 5, 5, i
3. 3 7, Z. i 1. 1. 1, 1. 0
| o 0. o, G, 0. 0 o 0 o ¢,
0. ¢ 0. a.
l m 1 1 i 1
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EEERREEEEELELH

SUBBASIN RUNGFF DATA

SUEBASIN CHARACTER]
TAREA

FRECIPITATION DATA

STORM

571CS
00 SUEBASIN AREA

131 BRSIN TOTA PRECIFITATION

INCREMENTAL PRECIPITATION PATTERN

K 0
Q0 L0
B¢ 00
(00 R
L R0y
00 L0
D0 0
0 R0
0 Q0
0 0
Rui 00
00 Ri1
B0 00
00 W00
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.01 1
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Ry X 00
R4 Ry 00

i iy L0
L0 Rl Q0.
W G WG
W00 00 R
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.00 0 0

L0 0 Q0
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20

Rt
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Riy
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0 LS 5C5 LOSS RATE
STRIL L8  INITIAL ABSTRACTION
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5C5 DIMENGIOHLESS UNITGRAFH
TLAG L3 LAG
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phiNG W3 TIME INTERVAL IS GREATER THAN .Z9ILAG

UNIT HYDROBRAPH
17 END-OF-PERIOD GRDINATES

' 1 2 s, 3, 3 3, 1. i 0. .
. 0 0 6. o 0. 0,
l i 1 m 1 1

HYDROGRAPH AT STATION  DA-15
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I EINEMATIC STREAM ROUTING USED FOR THIS REACH
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l HYDROGRAPH AT STATION  LDH1S
PERC LR TIN MAXIME AVERASE FLOW
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UNIT HYDROBRAPH
17 END-OF—PERIOD ORDINATES
0 2 2. 2, 2 1, 1.
I 0. 6. 0 0. 0. 0, 0.
m 1 e 1 i
l HYDROGRAPH AT STATION  DA-16
TOTAL RAINFACL = 1,58, TOTAL LOSS = .22, TOTAL EXCESS = 1.%9
Ir« L TIE MWAXIMUM AVERAGE FLOW
bR 2U-HR 4R A9BHR
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+ 0 300 0. 0. 0. 0.
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i
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HYDROGRAFH ROUTING DATA

R KINEWATIC WAVE STREAM ROUTING
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CULVERT DESIGN CRITIERIA TABLE
WILBERG MINE/COTTONWOOD FAN PORTAL SITE

REQUIRED REQUIRED
DESIGN PIPE HEAD WATER MINIMUM
CULVERT FLOW  DIAMETER DEPTH SLOPE
(CFS) (IN) (FT) (FT/FT)
C-1 14.0 36 2 .002
C-2 1.7 24 1 001
C-3 .6 24 1 .001
C4 .6 18 1 .001
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DITCH HYDRAULICS TABLE
WILBERG MINE/COTTONWOOD FAN PORTAL SITE

DESIGN BOTTOM SIDE MANNINGS COMPUTED FLOW WETTED HYDRAULIC
CHANNEL IDENTIFICATION PLOW SLOPE WIDTH SLOPE N DEPTH FLOW AREA PERIMETER RADIUS VELOCITY
(CPs) (ft/ft) (FT) (H/V) (PT) (CFs) (FT2) (PT) (PT) (FPS)

uD-1 maximum slope 3.11 0.13 4 2 0.03 0.151 3.121 0.65 4.68 0.14 4,80 riprap not required
UD-1 minimum slope 3.11 0.07 4 2 0.03 0.181 3.110 0.79 4.81 0.16 3.94 riprap not required
UD-2 maximum slope 10.98 0.09 3 2.5 0.042 0.485 11.02 2.04 5.61 0.36 5.39 USE RIPRAP D50=1.5"
UD-2 minimum slope 10.98 0.08 3 2.5 0.042 0.465 11,61 1.94 5.50 0.35 6.00 USE RIPRAP DS50=1.5'
UD-3 maximum slope 2.78 0.20 3 2.5 0.042 0.178 2.789 0.61 3.96 0.15 4.55 USE RIPRAP D50=1.5'
uD-3 minimum slope 2.78 0.11 3 2 0.03 0.175 2.786 0.59 3.78 0.15 4.75 riprap not required
pD-1 maximum slope 0.41 0.1 1 2 0.03 0.109 0.416 0.13 1.49 0.09 3.14 riprap not required
DD-1 minimum slope 0.41 0.06 1 2 0.03 0.125 0.410 0.16 1.56 0.10 2.62 riprap not required
DD-2 maximum slope 0.6 0.18 1 2 0.03 0.114 0.604 0.14 1.51 0.09 4.32 riprap not required
DD-2 minimum slope 0.6 0.1 1 2 0.03 0.135 0.607 0.17 1.60 0.11 3.54 riprap not required
DD-3 maximum slope 0.6 0.1 1 2 0.03 0.135 0.607 0.17 1.60 0.11 3.54 riprap not required
DD-3 minimum slope 0.6 0.06 1 2 0.03 0.155 0.601 0.20 1.69 0.12 2.96 riprap not required
DD-4 maximum slope 0.69 0.12 1 2 0.03 0.138 0.691 0.18 1.62 0.11 3.92 riprap not required
DD-4 minimum slope 0.69 0.06 1 2 0.03 0.168 0.69%4 0.22 1.75 0.13 3.09 riprap not required
DD-5 maximum slope 0.62 0.11 1 2 0.03 0.133 0.620 0.17 1.59 0.11 3.68 riprap not required
DD-5 minimum slope 0.62 0.06 1 2 0.03 0.158 0.622 0.21 1.71 0.12 2.99 riprap not required
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392 CHAPTER 3'

Table 5.A.3. C Factors for Permanent Pasture, Rangeland, Idle Lang
and Grazed Woodland.!» ’

Vegetal Canopy Cover that Contacts the Surface

—
Type and Height Canopy

of Raised Canopy?-  Cover3:  Type# Percent Ground Cover

————

% 0 20 40 60 80 95.}00
/50/.20*/5’(’-:)*4, 13—

39 .21 .14 085 .042 .011
36 .17 .09 .039 .012 .003
36 .20 .13 .083 .041 .01l

75

No appreciable canopy G 45 .20 .100.042 .013 .003
w 45 .24 15 .090 .043 011
/5A6(6£_A$$S‘I‘Z.>
Canopy of tall weeds 25 G 36 .17 .090.038 .012 .003
or short brush w 36 .20 .13 .082 .041 .011
(0.5 m fall ht.) 50 G 26 .13 .07 .035 .012 .003
w 26 .16 .11 .075 .039 011
75 G A7 .10 .06 .031 .011 .003
W A7 12 .09 .067 .038 .011
Appreciable brush 25 G 40 .18 .09 .040 .013 .003
or bushes w 40 .22 .14 .085 .042 .011
(2 m fall ht.) 50 G 34 .16 .085 .038 .012 .003
w 34 .19 13 .081 .041 .011
75 G .28 .14 .08 .036 .012 .003
w .28 .17 .12 .077 .040 .011
“»:P"’G(“‘S (e
Trees but no appreciable 25 G 42 .19 .100.041 .013 .003
low brush w 42 23 .14 .087 .042 .011
(4 m fall ht.) 50 G 39 .18 .09 .040 .013 .003
w
G
W

. All values shown assume: (1) random distribution of muilch or vegetation, and

(2) mulch of appreciable depth where it exists. Idle land refers to land with un-
disturbed profiles for at least a period of three consecutive years. Also to be used
for burned forest land and forest land that has been harvested less than three
years ago.

. Average fall height of waterdrops from canopy to soil surface: m = meters.

Portion of total area surface that would be hidden from view by canopy in a verti-
cal projection (a bird’s-eye view).

. G: Cover at surface is grass, grasslike plants, decaying compacted duff or litter at

least 2 inches deep.

W: Cover at surface is mostly broadleaf herbaceous plants (as weeds with little
lateral root network near the surface), and/or undecayed residue.

Soil Conservation Service (1977).
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0. 0. 0. ¢, 0,
1
37
4,98-HR
@,
b6
¢,

1.35 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN

L0
,00
L0
.00
00
00
00
0

00
00
00
.00
00
00
00
.00

iy RH¢
.00 RO
00 00
.00 .00
00 00
.00 .00
00 .00
.00 00

Ry
.00
i
G0
00
.00
.00
.00

A0 A0 209 .00
0 .00 .00 .00
RHY 00 00 00
00 00 .00 RiiC
00 .00 .00 Rl
.00 .00 ,00 ,00
.00 .00 00 .00
00 .00 0 00

FEL BBV RER LR OLXS AN RELORXT OBRXORRTORRY RN ERDOMNDOOND NN M4E AN

L0
00
00
00
00
00
00
L0

PAGE 14



¢

G G & G G O =N N e =

o

L ]
e

-
Do
..

i

AR, FLOW

{CF3)

1.

Q0
00
.00
.00
L0
g
00
01
i)
01
A0
G0
00
01
N
R}
.00
L0
L0
.00
L0
00

SCS LS5 RATE
STRTL
CRVYNER
RTIMP

00
00
00
A0
L0
00
00
.01
.01
i)
00
L0
Nl
01
01
Ll
.00
L0
00
A0
Ny
L0

A

80,20

L0

N
G0
00
06
L
00
00
.04
Q4
A
Q0
L0
L0
N
01
01
G0
00
L0
Ny
B0
00

.00
.00
.00
L0
A0
.00

1
01

1
Vi

.00
00
.00
.01
01
01
00
.00
.00
0
.00
.00

.00
.00
.00
00
.00

00
(1
.01
01
00
00
00
01
01
01
00
00
.60
i
00
A0

INITIAL ABSTRACTION
CURVE NUMBER
FERCENT IMFERVIQUS AREA

0 B
00 ey
LG S
WG o
00
LG
00

RO il
01 Ll
RU .
LG

.00

01 el
01 PRos
01 o
.00 -
00
00
00
.00
00

TOTAL RAINFALL =

505 DIMENGIONLESS UNITBRAFH

TLAB .08 LAG
Z. 6 iz,
3. 4, 3
g, . {
1 i

TIME
6-HR
{HR}
(CFS}
3.03 0.
{INCHES) 2308
{RC-FT) G.

151

UNIT HYDROGRAPH
26 END-OF-PERICL ORDINATES

17 20, %, 17, i
2. 1. 1. i
0. 0. .
1 1444
DA-2
1,23, TOTAL EXLESS = 2

BAXIMUM AVERAGE FLOW

24-HR 72-HR 4.98-HF
0. 0.

.308 308 <308
0. 0. 0

T4

[0

.01
.00
00
G0
01
{1
G
.00
.00
00
Bl
Rl
00

<~

W01
01
i3
G0
G0
.00
01
01
N()
00
.00
00
0
.00
00

~t

00
.00
.00
00
.00
.00
00
Ri)
1
.01

.00

00
00
.01
.01
L1
A0
40
.0
0
.00

PABE 13



b

-

N
=

CURULATIVE ARER L0058 HI

BEEANE N3 B1E DR3 REE B3E LML BNE ML OREN RRDOLEN RN BRE DXL OLBY LER ORY PR ORND MRS LMY OMRY RR0 URE RRE HRYOAND bed a0

i
H i
3 Ki e ROUTE 8 to dcuth Rasin
H H
friniann

HYDROGRAFH ROUTING DATA

7 Bk KINEMATIC WAVE STREAM ROUTINE
L 200, CHANNEL LENBTH
5 3200 SLOPE
N 030 CHANNEL ROUGHNESS COEFFICIENT
L4 L00 CONTRIRUTING AREA
SHAPE TRAF CHANKEL SHAFE
¥D 2,00 BOTTOM WIDTH OR DIAMETER
H 2.00 S5IDE SLOPE
1
EINEMATIC STRERM RGUTING USED FOR THIS REACH
COMPUTED KINERATIC PARAMETERS
ALFHA ¥ DT (MIN} DX (FT}
7.319 136 L0 100,04
 $31 1 1" 1§31 1
HYDROGRAPH AT BTATION ROUTE
ge rLOW TINE MATIMUN AVERABE FLGE
&-HR 26-HE 72-HR 4.58-HR
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N 06 00 00 00 06 .00 66 00 .00
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00 .00 0 00 G0 00 00 .06 60 00
01 01 01 .01 01 .01 01 01 01 01
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00 .60 6 00 06 .06 .00 00 Gl 06
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MAXIHUKM AVERABE FLOW
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CUMULATIVE ARER = 18 5§ Ml

RUKGFF SUMMARY
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IPRNT 3 PRINT CONTROL
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GsCAL 0. HYDROGRAPK PLOT SCALE

HYDROGRAPH TIME DATA

N{IN { KINUTES IN COMPUTATION INTERVAL
IDATE I 0 STARTING DATE
ITheE 0000 STARTING TIME
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NDDATE 1 0 ENDING DATE
NDTIME 0439 ENDING TIE

COPUTATION INTERVAL 02 HOURS
TOTAL TIME BASE  4.98 HOURS
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UPEL Mining - Cottonwood Fan Portal
25-YR 6-HR 5CS &-HOUR DISTRIBUTION

RUNDFF SUMHARY

TIME IN HOURS, AREA IN SBUARE MILES

TIE OF
PEAK

4.02

4.03

4.02

3.03

3.03
3.0Z
4,03
3.02

4.03

AVERAGE FLOW FOR MAXIMM PERIOD

bHUR  2A-HOUR
L 1.
4, i,
. 6.
1, 1.
7. 1.
0. 0,
0. e,
0. 0,
0. 0.
0. 0.
1. 1,
7. .
0. 0.
7. 7.

T2-HOR

~)
-

BASIN
MREA

A2

14

Q03

A7

KU1

R

A8

48

RAliMM  TIRE OF
STAGE WA STAGE

PRGE 5



FAGE &

clm END OF HEC-1 8¢





