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1. INTRODUCTION

The purpose of this report is to present and summarize the results of information
collected and generated as part of the AF3 Study Area analyses. The AF3 Study Area
is located in the lower portion of the Picacho Wash Basin (Exhibit 1).

The ultimate goal is to establish a design solution that will mitigate flooding hazards up
to the 100-year storm event while incorporating jurisdictional drainage policies and
current development plans. ldeally, the proposed flood control solutions would seek to
complement the character and preserve the beauty of the natural desert landscapes of

the study area.

1.1. PROJECT BACKGROUND

In 1989, the Wittmann Area Drainage Master Study (ADMS) (Ref.1) was initiated by
the Flood Control District of Maricopa County (District). In 2003, an Area Drainage
Master Study Update (ADMSU) (Ref.2) was conducted to update the Wittmann
ADMS. In 2005 after the completion of the ADMSU, the District initiated the
Wittmann Area Drainage Master Plan (ADMP) (Ref.3) to develop alternatives to
resolve drainage problems identified during the Wittmann ADMSU and also to

update some of the hydrologic models previously presented in the ADMSU.

In 2008, the District and the developer of Grand Vista (formerly known as Chrysler
Proving Grounds) worked together to initiate more specific and detailed technical
engineering analyses within the AF3 Study Area (Exhibit 2) that will assess the
extent of flooding and associated flood hazards. A significant portion of the Picacho
Wash, the main drainage corridor within the Picacho Basin, lies within the

boundaries of the Grand Vista development.
The first phase and primary result of this initial effort was a baseline FLO-2D

hydraulic model with sediment modeling analysis, and sectional discharge analyses

at identified locations (Ref.4).
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1.2. FLOOD HAZARDS
The highly dynamic nature of flooding of the Picacho Wash, as it travels through the

Grand Vista development and south of Dove Valley Road, presents significant
challenges for the design of engineered flood control measures. The Picacho Wash
drainage basin north of the AF3 Study Area, has the capacity to store tremendous
quantities of surface water and convey it downstream through the well defined
Picacho Wash.

The uncertainty of the flow distribution, lack of containment within the relatively flat
topography (south of Dove Valley Road), sheet flooding, scour, and sediment
transport play an important role on the changing configuration of the drainage
features which results in a wide and unpredictable floodplain during large flood

events.

Flood hazard areas have been identified (Exhibit 3) with the aid of the results of the
FLO-2D model (Ref.4) indicating flow depths for the 100-year flood event.

Additionally, hydrologic results presented in the Wittmann ADMP report revealed
that the CAP Canal Embankment would be overtopped during a 100-year storm
event. Overtopping of the canal embankment would likely result in an embankment

failure and potentially generate a large flood risk downstream.

1.3. EVALUATION PROCESS FOR DESIGN ALTERNATIVES

The first step in the evaluation process was to identify design alternatives that would

provide: 1) Conveyance, 2) Storage, 3) Management, and 4) Preservation.

Existing channel conveyance should be quantified and incorporated into the
alternative design. This could result in the elimination of some levee/wall reaches
where the existing conveyance is adequate or natural lateral containment exists on
one or more sides of the corridor. This will also maximize the use of non-structural

or nearly non-structural reach management elements.
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Multi-use opportunity elements are encouraged for detention/retention basins.
Conveyance Drainage Corridors should be planned with emphasis on scenic, wildlife
and floodway preservation. The designed drainage infrastructure must effectively
and efficiently convey 100-year discharges without creating unwanted sediment

aggradation or degradation.

1.4. RECOMMENDED ALTERNATIVES

The following section describes the process followed in the selection of the elements
associated with each proposed alternative plan. During the course of the study
several opportunities/constraints were identified in the watershed. The three most
obvious features affecting the drainage system included Highway 74 (Hwy. 74), the
Grand Vista development, and the CAP Canal.

Hwy. 74 bisects the watershed about halfway with several cross drainage structures.
The Grand Vista development controls a significant portion of the Picacho Wash
channel. The CAP Canal is the watershed’s downstream end and consists of an

embankment and several cross drainage structures (overchutes).

The City of Surprise “Parks and Trails Master Plan” (Ref.5) designated the alignment
of the Picacho Wash as a Regional Trail (Exhibit 4) which includes passive and
active recreation uses. The detail landscape elements of trails are beyond the
scope of this task, therefore are not included in this report. However, Regional Trail
sections shall have a minimum of 50 ft. right-of-way, per City’s requirements, and

must be considered in the recommended alternative design solution.

The Arizona Game and Fish Department has preliminarily identified several wildlife
corridors throughout the state. Several of these planned corridors are within the
Wittmann Study Area; however the Picacho Wash has not been identified as wildlife
corridor (Exhibit 5).
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The Corps of Engineers has placed jurisdiction over the Picacho Wash within the
boundaries of the Grand Vista development under the Clean Water Act, Section 404.
The jurisdictional delineation includes a 25 ft. buffer at each side as part of the
conditions of the Section 404 Permit. It is anticipated that the Picacho Wash
upstream and downstream reaches will be designated jurisdictional and therefore

preserved in perpetuity under the conditions of the Section 404 permit.
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Three alternatives were formulated during the evaluation process that consisted of
particular combinations of detention/retention basins, conveyance corridors,
jurisdictional drainage policies, developer-planned drainage improvements, and
floodplain/floodway preservation options. Following are the alternatives with the key

design elements highlighted:

ALTERNATIVE 1:

e Wide natural drainage corridor (600’) with bank improvements (as warranted).

e Improved parallel low-flow channel (as warranted).
¢ Retention/Detention Basin north of CAP Canal to help mitigate flood hazards

downstream and overtopping of canal embankment.

ALTERNATIVE 2:

¢ Wide natural drainage corridor (600’) with bank improvements (as warranted).

e |Improved parallel low-flow channel (as warranted).

¢ Retention/Detention Basin at Grand Vista deveiopment to help mitigate flood

hazards downstream.

ALTERNATIVE 3:

e Wide natural drainage corridor (600’) with bank improvements (as warranted).

e Improved parallel low-flow channel (as warranted).

e Retention/Detention Basin north of Hwy. 74 to help mitigate flood hazards

downstream.

ALTERNATIVE 4:

e Wide natural drainage corridor (600’) with bank improvements (as warranted).

e Improved parallel low-flow channel (as warranted).

e Retention/Detention Basin north of Hwy. 74 to attenuate 100-Yr peak flows at
Grand Vista (CPI681) and downstream areas to levels that could allow natural

existing channel banks to contain flood hazards.
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The analysis of each proposed alternative requires modifications to the existing
conditions hydrology models as well as hydraulic analyses of the drainage channels.

The results of these analyses are presented in the following sections in this report.

. MAPPING AND SURVEYING INFORMATION
2.1. AERIAL PHOTOGRAPHY

The 2007 rectified aerial photo used in this report was developed as part of the

mapping work for the Grand Vista property

2.2. TOPOGRAPHIC MAPPING

A combination of mapping sources from the District and Grand Vista were utilized as

described below:

e Topographic mapping prepared for Grand Vista in 2006 using national map
accuracy standards of 7-inch equals 100 ft and 7-foot contour interval. The North
American Datum of 1983 (NAD83) was used as the horizontal control for the
mapping. The North American Vertical Datum of 1988 was used as the vertical

control for the mapping.

e Topographic mapping prepared for the District in 2002 using national map
accuracy standards of 7-inch equals 100 ft with a 2-foot contour interval. The
survey data is presented in NAD 83, 1992 Central Zone of Arizona State Plane

Coordinate System. Elevations are referenced to NAVD88.

. HYDROLOGY

3.1. METHODOLOGY USED
Hydrologic analyses performed during the preparation of the Wittmann ADMSU, and

later modified in the Wittmann ADMP study, are the basis for rainfall-runoff analyses
for the AF3 Study Area.
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The US Army Corps of Engineer’'s HEC-1 Flood Hydrograph Package was utilized to
simulate the rainfall-runoff processes. The precipitation runoff model was developed
following the procedures and parameters recommended in the District's Drainage

Design Manual for Maricopa County, Volume I, Hydrology (Hydrology Manual).

Soil losses were estimated using the Green & Ampt method. The Clark Unit
hydrograph was used to route excess runoff within the subbasins to their
concentration points. Hydrograph routing was simulated using the Normal Depth
routing technique. Detention/Retention Basins were modeled using the Level Pool
Reservoir Routing routines available in the HEC-1 computer program. Complete input
and output decks of all HEC-1 models presented in this report can be found in

Appendix A.

3.2. DESIGN HYDROLOGY

The watershed area upstream of Concentration Point (CP) 1675 is less than 40
Square Miles which falls in the category of local storms (Map A.1). The District's
guidelines, included in the Hydrology Manual, recommend the 6-hour duration for local
storms. However, the results of the hydrologic analyses, for both the 6-hour and 24-
hour storm events, revealed that the 24-hour duration estimated peak flows and
excess runoff volumes were higher than the 6-hour duration. Therefore, the selected

design storm for this study is the 100-year frequency, 24-hour duration storm event.

In accordance with the ADMP report (Ref.3), the existing flow split (breakout) on the
Picacho Wash near the CAP Canal at CPI678 (near the intersection of Picacho
Wash and Lone Mountain Road) was modeled so there is no breakout and all flow

will be contained in the main channel.

Table 3.1 summarizes the baseline hydrologic model estimated peak flows for the

design storm event at identified concentration points.
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Base Model - Peak Discharge Summary

100-Year / 24-Hour Storm Event

HEC-1 Peak Flow Time of Peak Contributing Area
Identifier (cfs) (hr) (mi?)
CP1689 6934 12.92 9.98
CPI1687 10065 13.25 16.99
CPI684 10128 13.42 17.73
CPI681 9652 13.92 18.72
CPI678 9076 14.50 19.55
CPI1690 9121 14.50 20.18
CPI1675 8857 14.67 20.24

A complete input and output deck of HEC-1 model can be found in Appendix A.
Map A.1 shows the drainage basins and concentration points. To simulate each

alternative presented herein, modifications were made to this Base Model.

3.3. ALTERNATIVE 1 HYDROLOGY

A wide drainage corridor is proposed to efficiently convey the estimated 100-year
peak flows. A series of retention/detention basins are proposed just north of the
CAP Canal (Ref.3). These basins will receive floodwaters from multiple washes
located between Grand Avenue (US60) and 163rd Ave including the Picacho Wash.
Map B.1 shows locations for concentration points. Table 3.2 summarizes estimated

peak flows at identified concentration points.

Table 3.2

Alternative 1 - Peak Discharge Summary

100-Year / 24-Hour Storm Event
HEC-1 Peak Flow Time of Peak Contributing Area
Identifier (cfs) (hr) (mi?)
CP1689 6934 12.92 9.98
CPI1687 10065 13.25 16.99
CPI684 10128 13.42 17.73
CP1681 9652 13.92 18.72
CPI678 9076 14.50 19.55
CPI1690 9121 14.50 20.18
CPI675 8857 14.67 20.24
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3.4. ALTERNATIVE 2 HYDROLOGY

As in Alternative 1, this alternative proposes a wide drainage corridor to efficiently
convey the estimated 100-year peak flows. However, a retention/detention basin is
located at the Grand Vista development. Map B.2 shows the locations for

concentration points and proposed retention/detention basin.

The retention/detention basin proposed was modeled by using a diversion card in
the HEC-1 program to divert the appropriate volume. The flow diverted was based
on the feasibility of creating storage at the given location. The retention/detention
basin is assumed to be offline for maximum peak flow attenuation. Having a
retention/detention basin at this location would reduce the estimated 100-year peak
flow in the wash at CPI678 from 9,076 cfs to 6,346 cfs. Table 3.3 summarizes

estimated peak flows at identified concentration points.

Table 3.3
Alternative 2 - Peak Discharge Summary

100-Year / 24-Hour Storm Event

HEC-1 Peak Flow Time of Peak Contributing Area
Identifier (cfs) (hr) (mi?)
CP1689 6934 12.92 9.98
CPI1687 10065 13.25 16.99
CPI1684 10128 13.42 17.73
CP1681 9652 13.92 18.72
CPI678 6346 14.58 19.55
CPI1690 6395 14.58 20.18
CPI675 6250 14.75 20.24

3.5. ALTERNATIVE 3 HYDROLOGY
An offline retention/detention basin (253 Ac-Ft), located just north of Highway 74

(Hwy. 74), was modeled to help reduce flows downstream. This was accomplished
by using a diversion card in the HEC-1 program and diverting out the appropriate
volume. The diverted flow was based on the feasibility of creating storage at the

given location.
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Additionally, flow discharge capacity at the existing Hwy. 74 crossings was reduced
to maximize floodwater storage upstream of the highway structures. Currently, three

culvert crossings are located on Hwy. 74 at Picacho Wash, as listed below:

e Sta. 497+00 (2-10'w x 8'h RCB) (Exhibit 6)
e Sta. 498+00 (3-10'w x 8'h RCB) (Exhibit 7)
e Sta. 500+00 (4-10'w x 8'h RCB) (Exhibit 8)

Discharge capacities for culverts located at Sta.497+00 & Sta.498+00 were removed
from the HEC-1 model to maximize storage and peak flow reduction. The proposed
off-line retention/detention basin combined with the stormwater storage upstream of
the existing Hwy. 74 crossing, reduced the estimated 100-year peak flow at CPI681
from 9,652 cfs to 6,545 cfs.

As presented in previous alternatives, a wide drainage corridor is proposed to
efficiently convey the estimated 100-year peak flows. Map B.3 shows the locations

for concentration points and proposed retention/detention basin.

Table 3.4 summarizes estimated peak flows for the design storm event at identified

concentration points.

Table 3.4

Alternative 3 - Peak Discharge Summary

100-Year / 24-Hour Storm Event
HEC-1 Peak Flow Time of Peak Contributing Area
Identifier (cfs) (hr) (mi?)
CPI1689 6934 12.92 9.98
CP1687 10065 13.25 16.99
CPI1684 10128 13.42 17.73
CP1681 6545 14.00 18.72
CPI678 6180 14.67 19.55
CPI1690 6224 14.67 20.18
CPI675 6084 14.83 20.24
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3.6. ALTERNATIVE 4 HYDROLOGY
An offline retention/detention basin (549 Ac-Ft), located just north of Highway 74

(Hwy. 74), was modeled to help reduce flows downstream. This was accomplished
by using a diversion card in the HEC-1 program and diverting out the appropriate
volume. The diverted flow was the result of trying to attenuate 100-Yr peak flows at
Grand Vista (CPI681) and downstream areas to levels that could allow natural
existing channel banks to contain flood hazards. Flow discharge capacity at the
existing Hwy. 74 crossings was assumed to not provide floodwater storage.

therefore no storage routing is simulated for the existing culverts.

The proposed off-line basin reduced the estimated 100-year peak flow at CPI1681
from 9,652 cfs to 3,994 cfs. The estimated 100-Yr peak flows, downstream of the
proposed basin, were found to be at or below those peak flows estimated by the
FLO-2D model (Ref.4) at similar locations. Map B.3 shows the locations for

concentration points and proposed retention/detention basin.

Table 3.5 summarizes estimated peak flows for the design storm event at identified

concentration points.

Table 3.5
Alternative 4 - Peak Discharge Summary
100-Year / 24-Hour Storm Event
HEC-1 Peak Flow Time of Peak Contributing Area
Identifier (cfs) (hr) (mi?)
CPI1689 6934 12.92 9.98
CP1687 10065 13.25 16.99
CP1684 10128 13.42 17.73
CPI681 3994 13.83 18.72
CP1678 3959 14.58 19.55
CPI690 4012 14.58 20.18
CPI675 3946 14.75 20.24
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EXHIBIT 8

Page | 18



4. HYDRAULICS

4.1. METHODOLOGY USED

The proposed natural drainage corridor alignment (Exhibit 9) was established by
using the U.S. Army Corps of Engineer’s approved jurisdictional delineation (Grand
Vista property), a ‘preliminary’ jurisdictional delineation (Grand Vista south to the

CAP Canal), and the graphical representation of the FLO-2D flow depth results.

The existing natural main channel of the Picacho Wash is preserved within the
proposed 600 ft. wide drainage corridor. All corridor bends were designed with a
1000 ft. centerline radius to minimize bend scour, channel aggradation and flow

turbulence.

With the aid of the 1-ft contour mapping (Grand Vista property) and 2-ft contour
mapping (District), cross section data was obtained for the HEC-RAS models. Cross

sections were spaced at 500 ft. or less along the drainage corridor (Map D.1).

The U.S. Army Corps of Engineers HEC-RAS River Analysis System (HEC-RAS)

software was utilized to compute water surface profiles.

4.2. MODELING CONSIDERATIONS

During the backwater analysis, and when warranted, the ‘levee’ option for the HEC-
RAS software was utilized in a cross section to limit floodwater to the 600 ft. wide

corridor.
Complete input and output printouts of all HEC-RAS models presented in this report

can be found in Appendix B. Also, cross section plots for all models are included in

Appendix B following the results of each Alternative’s analysis.
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4.3. ALTERNATIVE 1 RESULTS

Using the estimated peak flows from the hydrology prepared for Alternative 1, a
backwater analysis was prepared with the HEC-RAS computer software. The
corridor alignment and cross sections identified in Map D.1 are used in the HEC-

RAS model presented herein.

The first model run was performed using the existing ground elevation within the
proposed 600 ft. wide drainage corridor alignment. This ‘baseline’ backwater
analysis helps identify water surface elevations, channel’'s conveyance capacity,
potential flow breakouts, and the need for a bank levee at each cross to contain the

design storm event within the limits of the proposed drainage corridor.

Table 4.1 summarizes the results of the Alternative 1 ‘baseline’ HEC-RAS model
and indicates if bank levees are needed to contain floodwaters within boundaries of

the 600 ft. wide drainage corridor.

Table 4.1

Alternative 1 — Baseline Model Results

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee

280.61 9333 1903.89 7.57

275.91 9333 1897.76 8.37

270.84 9333 1890.76 7.45

266.12 9333 1884.24 8.50 -

261.19 9333 1877.57 8.66

256.80 9333 1870.78 8.85

253.11 9333 1865.28 8.42

248.51 9333 1858.57 8.79

243.32 9333 1850.92 71.52

239.63 9333 1845.90 7.74 .

234.83 9333 1838.61 8.47

230.00 9333 1832.06 7.79 Yes

225.00 9333 1824.94 7.94 Yes Yes

220.00 9333 1812.26 11.74

215.00 9333 1807.27 8.74

210.00 9333 1800.32 10.22 -
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Table 4.1 (Cont.)

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
205.00 9652 1792.85 9.97 -
200.00 9652 1786.10 7.28 . ,
195.00 9652 1781.43 7.05 Yes -
190.00 9652 1774.29 11.42 < -
185.00 9652 1767.15 8.95 Yes -
178.79 9652 1758.13 10.26 Yes -
170.70 9652 1746.92 6.97 s B
163.88 9652 1740.42 7.95 Yes Yes
159.00 9652 1733.91 7.40 Yes Yes
153.45 9652 1726.08 7.88 Yes Yes
149.77 9652 1721.12 7.34 Yes Yes
145.00 9652 1714.06 8.07 Yes Yes
140.00 9652 1707.49 6.94 Yes Yes
135.00 9652 1700.93 7.85 Yes Yes
130.00 9652 1694.63 7.03 Yes Yes
124.50 9652 1687.98 7.46 Yes Yes
119.78 9652 1682.31 7.20 Yes Yes
115.00 9652 1675.56 8.02 Yes Yes
110.80 9652 1669.24 6.76 Yes Yes
102.80 9652 1660.01 8.16 Yes Yes
96.11 9652 1652.10 6.63 = Yes
90.62 9652 1646.32 7.71 Yes Yes
85.00 9652 1639.36 7.03 Yes Yes
80.00 9652 1633.56 7.29 Yes Yes
75.30 9652 1627.38 157 Yes Yes
68.34 9652 1620.34 6.45 Yes Yes
62.13 9076 1614.21 7.10 Yes Yes
55.00 9076 1606.16 6.81 Yes Yes
50.00 9076 1600.78 6.87 Yes Yes
45.00 9076 1595.54 6.75 Yes Yes
40.00 9076 1590.93 6.38 Yes Yes
35.00 9076 1585.27 7.42 Yes Yes
27.70 9076 1578.16 6.12 Yes Yes
21.86 9121 1572.96 6.81 Yes Yes
15.00 9121 1566.77 6.28 Yes Yes
10.00 9121 1562.18 6.73 Yes Yes
5.00 9121 1558.19 597 Yes Yes
0.00 8857 1553.76 6.83 Yes Yes
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The second model run was performed by modifying selected cross sections to
represent a proposed parallel low-flow channel (Side Channels) within the corridor.
Using the results of the baseline model and the current approved Waters of the U.S.
delineation, selected areas were identified for side channels to help increment
channel conveyance and minimize or eliminate altogether the need for bank levees.
HEC-RAS sections were modified to represent the proposed side channels within

the 600 ft. wide drainage corridor where warranted and possible.

Table 4.2 summarizes the results of the Alternative 1 ‘modified” HEC-RAS model
and indicates if bank levees are needed to contain floodwaters within the limits of the

600 ft. wide drainage corridor.

Table 4.2
Alternative 1 — Modified Model Results
100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
280.61 9333 1903.89 1.57 - =
275.91 9333 1897.76 8.37 o =
270.84 9333 1890.76 7.45 =
266.12 9333 1884.24 8.50 -
261.19 9333 1877.57 8.66 =
256.80 9333 1870.78 8.85 -
253.11 9333 1865.28 8.42 =
248.51 9333 1858.57 8.79 = .
243.32 9333 1851.05 7.09 - -
239.63 9333 1845.75 8.30 = =
234.83 9333 1837.89 8.86 -
230.00 9333 1829.44 9.75 - -
225.00 9333 1821.89 9.75 = =
220.00 9333 1812.50 10.59 - -
215.00 9333 1807.27 8.74 . =
210.00 9333 1800.32 10.22 = -
205.00 9652 1792.85 9.97 . =
200.00 9652 1785.64 8.72 5 =
195.00 9652 1776.70 9.84 - -
190.00 9652 1769.99 8.34 - -
185.00 9652 1762.93 9.34 Yes -
178.79 9652 1755.59 7.85 Yes -
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Table 4.2 (Cont.)

100-Year / 24-Hour Storm Event
HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
170.70 9652 1746.23 8.96 - -
163.88 9652 1737.46 7.90 5 B
159.00 9652 1732.08 8.13 - Yes
153.45 9652 1724.34 8.25 Yes =
149.77 9652 1718.62 8.46 - Yes
145.00 9652 1711.90 7.74 - g2
140.00 9652 1704.89 9.34 = =
135.00 9652 1698.27 7.86 - %
130.00 9652 1692.02 9.21 = =
124.50 9652 1686.50 6.91 - Yes
119.78 9652 1681.07 8.63 Yes 2
115.00 9652 1673.66 712 < =
110.80 9652 1667.46 8.35 . -
102.80 9652 1657.11 8.20 . =
96.11 9652 1650.99 6.98 - Yes
90.62 9652 1645.01 7.99 Yes .
85.00 9652 1638.32 7.38 Yes Yes
80.00 9652 1632.01 8.06 - Yes
75.30 9652 1624.73 7.08 - -
68.34 9652 1618.65 6.60 Yes Yes
62.13 9076 1612.34 7.25 Yes .
55.00 9076 1604.45 6.82 Yes Yes
50.00 9076 1599.56 6.76 - Yes
45.00 9076 1593.26 8.00 Yes -
40.00 9076 1586.78 6.52 “ =
35.00 9076 1582.57 6.73 Yes Yes
27.70 9076 1574.34 115 " B
21.86 9121 1569.91 6.72 & =
15.00 9121 1564.90 192 = 3
10.00 9121 1561.35 5.94 Yes Yes
5.00 9121 1558.19 5.97 Yes Yes
0.00 8857 1553.76 6.83 Yes Yes

Bank levees locations to contain the 100-year flood event was reduced 60% by
introducing ‘side channels’ in selected areas within the drainage corridor. The
planning concept is based on the premise of not impacting established Waters of

U.S. jurisdiction.
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Table 4.3 presents a comparison of the results between the ‘baseline’ and ‘modified’

models. Water surface elevations changes originated by the ‘side channels’ range

from 0.24 ft. to -4.73 ft., while flow velocities changes range from 2.79 ft/s to -3.08

ft/s. Later in Section 5 we will analyze the effects of these hydraulic changes on

sedimentation and scour.

Alternative 1 — ‘Baseline’ & ‘Modified’ Models Results

Table 4.3

100-Year / 24-Hour Storm Event

‘BASELINE’ MODEL ‘MODIFIED’ MODEL DIFFERENCE
HEC-RAS Peak Flow
f WSEL Avg. Vel. WSEL Avg. Vel. WSEL Avg. Vel.
Section (cfs)
(ft) (ft/s) (ft) (ft/s) (ft) (ft/s)
280.61 9333 1903.89 7.57 1903.89 157 0.00 0.00
275.91 9333 1897.76 8.37 1897.76 8.37 0.00 0.00
270.84 9333 1890.76 7.45 1890.76 7.45 0.00 0.00
266.12 9333 1884.24 8.50 1884.24 8.5 0.00 0.00
261.19 9333 1877.57 8.66 1877.57 8.66 0.00 0.00
256.80 9333 1870.78 8.85 1870.78 8.85 0.00 0.00
253.11 9333 1865.28 8.42 1865.28 8.42 0.00 0.00
248.51 9333 1858.57 8.79 1858.57 8.79 0.00 0.00
243.32 9333 1850.92 7.52 1851.05 7.09 0.13 -0.43
239.63 9333 1845.9 7.74 1845.75 8.3 -0.15 0.56
234.83 9333 1838.61 8.47 1837.89 8.86 -0.72 0.39
230.00 9333 1832.06 7.79 1829.44 9.75 -2.62 1.96
225.00 9333 1824.94 7.94 1821.89 9.75 -3.05 1.81
220.00 9333 1812.26 11.74 1812.5 10.59 0.24 -1.15
215.00 9333 1807.27 8.74 1807.27 8.74 0.00 0.00
210.00 9333 1800.32 10.22 1800.32 10.22 0.00 0.00
205.00 9652 1792.85 9.97 1792.85 9.97 0.00 0.00
200.00 9652 1786.1 7.28 1785.64 8.72 -0.46 1.44
195.00 9652 1781.43 7.05 1776.7 9.84 -4.73 2.79
190.00 9652 1774.29 11.42 1769.99 8.34 -4.30 -3.08
185.00 9652 1767.15 8.95 1762.93 9.34 -4.22 0.39
178.79 9652 1758.13 10.26 1755.59 7.85 -2.54 -2.41
170.70 9652 1746.92 6.97 1746.23 8.96 -0.69 1.99
159.00 9652 1733.91 7.40 1732.08 8.13 -1.83 0.73
153.45 9652 1726.08 7.88 1724.34 8.25 -1.74 0.37
149.77 9652 1721.12 7.34 1718.62 8.46 -2.50 112
145.00 9652 1714.06 8.07 1711.9 7.74 -2.16 -0.33
140.00 9652 1707.49 6.94 1704.89 9.34 -2.60 2.40
135.00 9652 1700.93 7.85 1698.27 7.86 -2.66 0.01
130.00 9652 1694.63 7.03 1692.02 9.21 -2.61 2.18
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Table 4.3 (Cont.)

100-Year / 24-Hour Storm Event

HEGHAE B F ‘BASELINE’ MODEL ‘MODIFIED’ MODEL DIFFERENCE
R WSEL Avg. Vel. WSEL Avg. Vel. WSEL Avg. Vel.
Section (cfs)
(ft) (ft/s) (ft) (ft/s) (t) (ft/s)

124.50 9652 1687.98 7.46 1686.5 6.91 -1.48 -0.55
119.78 9652 1682.31 7.20 1681.07 8.63 -1.24 1.43
115.00 9652 1675.56 8.02 1673.66 7.12 -1.90 -0.90
110.80 9652 1669.24 6.76 1667.46 8.35 -1.78 1.59
102.80 9652 1660.01 8.16 1657.11 8.20 -2.90 0.04
96.11 9652 1652.1 6.63 1650.99 6.98 -1.11 0.35
90.62 9652 1646.32 7.71 1645.01 7.99 -1.31 0.28
85.00 9652 1639.36 7.03 1638.32 7.38 -1.04 0.35
80.00 9652 1633.56 7.29 1632.01 8.06 -1.55 0.77
75.30 9652 1627.38 7.57 1624.73 7.08 -2.65 -0.49
68.34 9652 1620.34 6.45 1618.65 6.60 -1.69 0.15
62.13 9076 1614.21 7.10 1612.34 7.25 -1.87 0.15
55.00 9076 1606.16 6.81 1604.45 6.82 -1.71 0.01
50.00 9076 1600.78 6.87 1599.56 6.76 -1.22 -0.11
45.00 9076 1595.54 6.75 1593.26 8.00 -2.28 1.25
40.00 9076 1590.93 6.38 1586.78 6.52 -4.15 0.14
35.00 9076 1585.27 7.42 1582.57 6.73 -2.70 -0.69
27.70 9076 1578.16 6.12 1574.34 7.75 -3.82 1.63
21.86 9121 1572.96 6.81 1569.91 6.72 -3.05 -0.09
15.00 9121 1566.77 6.28 1564.9 732 -1.87 1.04
10.00 9121 1562.18 6.73 1561.35 5.94 -0.83 -0.79

5.00 9121 1558.19 5.97 1558.19 5.97 0.00 0.00

0.00 8857 1553.76 6.83 1553.76 6.83 0.00 0.00

Maps D.2 shows side channel locations and the area impacted by the grading of

these channels. Plots of the ‘modified’ cross sections can be seen in Appendix B.1

after the HEC-RAS model input and output printouts.

4.4. ALTERNATIVE 2 RESULTS

Using the estimated peak flows from the hydrology prepared for Alternative 2, a

backwater analysis was prepared using the HEC-RAS computer software. The

corridor alignment and cross sections identified in Map D.1 are used in the HEC-

RAS model presented herein.
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The first model run for Alternative 2 was performed using the existing ground
elevation within the 600 ft. wide drainage corridor alignment. This ‘baseline’
backwater analysis helps identify water surface elevations, channel’s conveyance
capacity, potential flow breakouts, and the need for a bank levee at each cross to

contain the design storm event within the limits of the proposed drainage corridor.

Table 4.4 summarizes the results of the Alternative 2 ‘baseline’ HEC-RAS model
and indicates if bank levees are needed to contain floodwaters within the boundaries

of the 600 ft. wide drainage corridor.

Table 4.4

Alternative 2 — Baseline Model Results

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee

280.61 9333 1903.89 1.7 a -
275.91 9333 1897.76 8.37 B -
270.84 9333 1890.76 7.45 . -
266.12 9333 1884.24 8.50 = .
261.19 9333 1877.57 8.66 - -
256.80 9333 1870.78 8.85 - )
253.11 9333 1865.28 8.42 @ =
248.51 9333 1858.57 8.79 = =
243.32 9333 1850.92 7.52 - .
239.63 9333 1845.90 7.74 = =
234.83 9333 1838.61 8.47 5 :
230.00 9333 1832.06 1:19 Yes

225.00 9333 1824.94 7.94 Yes Yes
220.00 9333 1812.26 11.74 - .
215.00 9333 1807.27 8.74 = <
210.00 9333 1800.32 10.22 = =
205.00 9652 1792.85 9.97 - =
200.00 9652 1786.10 7.28 - -
195.00 9652 1781.43 7.05 Yes -
190.00 9652 1774.29 11.42 . s
185.00 9652 1767.15 8.95 Yes -
178.79 9652 1758.13 10.26 Yes -
170.70 9652 1746.92 6.97 . :
163.88 9652 1740.42 795 Yes Yes
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Table 4.4 (Cont.)

100-Year / 24-Hour Storm Event
HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee

159.00 9652 1733.91 7.40 Yes Yes
153.45 9652 1726.08 7.88 Yes Yes
149.77 9652 1721.12 7.34 Yes Yes
145.00 9652 1714.06 8.07 Yes Yes
140.00 9652 1707.49 6.94 Yes Yes
135.00 9652 |. 1700.93 7.85 Yes Yes
130.00 9652 1694.63 7.03 Yes Yes
124.50 9652 1687.98 7.46 Yes Yes
119.78 9652 1682.31 7.20 Yes Yes
115.00 9652 1675.56 8.02 Yes Yes
110.80 9652 1669.24 6.76 Yes Yes
102.80 9652 1660.01 8.16 Yes Yes
96.11 9652 1652.19 6.43 - Yes
90.62 9652 1646.24 8.02 Yes Yes
85.00 9652 1639.45 6.77 Yes Yes
80.00 9652 1633.45 7.65 Yes Yes
75.30 9652 1627.50 ey, Yes Yes
68.34 9652 1620.20 6.83 Yes Yes

62.13 6346 1613.66 6.54 Yes i
55.00 6346 1605.63 6.13 Yes Yes
50.00 6346 1600.36 5.95 Yes Yes
45.00 6346 1595.10 5.87 Yes Yes
40.00 6346 1590.47 5:52 Yes Yes
35.00 6346 1584.87 6.44 Yes Yes
27.70 6346 1577.68 5.31 Yes Yes
21.86 6395 1572.42 6.25 Yes Yes
15.00 6395 1566.32 5.42 Yes Yes
10.00 6395 1561.73 5.89 Yes Yes
5.00 6395 1557.71 5.16 Yes Yes
0.00 6250 1553.35 5.94 Yes Yes

The second model run was performed by modifying selected cross sections to
represent proposed grading/channelization (Side Channels) within the corridor.
Using the results of the baseline model and the current approved Waters of the U.S.
delineation, selected areas were identified for side channels to help increment
channel conveyance and minimize or eliminate altogether the need for bank levees.
HEC-RAS sections were modified to represent the proposed side channels within

the 600 ft. wide drainage corridor where warranted and possible.
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Table 4.5 summarizes the results of the Alternative 2 ‘modified” HEC-RAS model

and indicates if bank levees are needed to contain floodwaters within the proposed

limits of the 600 ft. wide drainage corridor.

Table 4.5
Alternative 2 — Modified Model Results

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee

280.61 9333 1903.89 7.57 s

275.91 9333 1897.76 8.37 % =
270.84 9333 1890.76 7.45 _ =
266.12 9333 1884.24 8.50 - -
261.19 9333 1877.57 8.66 = -
256.80 9333 1870.78 8.85 - ~
253.11 9333 1865.28 8.42 = =
248.51 9333 1858.57 8.79 = -
243.32 9333 1851.05 7.09 £ .
239.63 9333 1845.75 8.30 . .
234.83 9333 1837.89 8.86 -

230.00 9333 1829.44 Q.75 .

225.00 9333 1821.89 9.75 =

220.00 9333 1812.50 10.59 - -
215.00 9333 1807.27 8.74 5 =
210.00 9333 1800.32 10.22 B =
205.00 9652 1792.99 9.53 - -
200.00 9652 1785.63 8.76 . B
195.00 9652 1776.7 9.84 = B
190.00 9652 1769.99 8.34 - -
185.00 9652 1762.93 9.34 Yes s
178.79 9652 1755.59 7.85 Yes :
170.70 9652 1746.23 8.96 . -
163.88 9652 1737.46 7.90 = -
159.00 9652 1732.08 8.13 - Yes
153.45 9652 1724.34 8.25 Yes -
149.77 9652 1718.62 8.46 Yes
145.00 9652 1711.90 7.74 - =
140.00 9652 1704.89 9.34 . .
135.00 9652 1698.27 7.86 - -
130.00 9652 1692.02 9.21 2
124.50 9652 1686.50 6.91 Yes
119.78 9652 1681.07 8.63 Yes -
115.00 9652 1673.66 7.12 . n




Table 4.5 (Cont.)

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
110.80 9652 1667.46 8.35 5 =
102.80 9652 1657.11 8.20 . =
96.11 9652 1650.99 6.98 Yes

90.62 9652 1645.01 7.99 Yes

85.00 9652 1638.32 7.38 Yes Yes

80.00 9652 1632.01 8.06 = Yes

75.30 9652 1624.86 6.73 "

68.34 9652 1618.51 7.03 Yes Yes

62.13 6346 1611.92 6.34 Yes

55.00 6346 1603.96 6.08 Yes

50.00 6346 1599.11 5.85 < Yes

45.00 6346 1592.81 7.19 Yes -

40.00 6346 1586.20 5.82 - o

35.00 6346 1582.16 5.67 = 5

27.70 6346 1573.80 7.14 5 .

21.86 6395 1569.22 5.82 - =

15.00 6395 1564.38 6.47 5 =
10.00 6395 1560.82 5.25 Yes Yes
5.00 6395 1557.71 5.16 Yes Yes
0.00 6250 1553.35 5.94 Yes Yes

Bank levees locations to contain the 100-year flood event was reduced 64% by

introducing ‘side channels’ in selected areas within the drainage corridor. The

planning concept is based on the premise of not impacting established Waters of

U.S. jurisdiction.

Table 4.6 presents a comparison of the results for the ‘baseline’ and ‘modified’

models. Water surface elevations changes originated by the ‘side channels’ range

from 0.24 ft. to -4.73 ft., while flow velocities changes range from 2.79 ft/s to -3.08

ft/s. Later in Section 5 we will analyze the effects of these hydraulic changes on

sedimentation and scour.
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Table 4.6
Alternative 2 — ‘Baseline’ & ‘Modified’ Models Results

100-Year / 24-Hour Storm Event

‘BASELINE’ MODEL ‘MODIFIED’ MODEL DIFFERENCE
HEC-RAS Peak Flow
Saction (cfs) WSEL Avg. Vel. WSEL Avg. Vel. WSEL Avg. Vel.
(ft) (ft/s) (ft) (ft/s) (ft) (ftls)

280.61 9333 1903.89 7.57 1903.89 7.57 0.00 0.00
275.91 9333 1897.76 8.37 1897.76 8.37 0.00 0.00
270.84 9333 1890.76 7.45 1890.76 7.45 0.00 0.00
266.12 9333 1884.24 8.50 1884.24 8.5 0.00 0.00
261.19 9333 1877.57 8.66 1877.57 8.66 0.00 0.00
256.80 9333 1870.78 8.85 1870.78 8.85 0.00 0.00
253.11 9333 1865.28 8.42 1865.28 8.42 0.00 0.00
248.51 9333 1858.57 8.79 1858.57 8.79 0.00 0.00
243.32 9333 1850.92 7.52 1851.05 7.09 0.13 -0.43
239.63 9333 1845.90 7.74 1845.75 8.3 -0.15 0.56
234.83 9333 1838.61 8.47 1837.89 8.86 -0.72 0.39
230.00 9333 1832.06 7.79 1829.44 9.75 -2.62 1.96
225.00 9333 1824.94 7.94 1821.89 9.75 -3.05 1.81
220.00 9333 1812.26 11.74 1812.50 10.59 0.24 -1.15
215.00 9333 1807.27 8.74 1807.27 8.74 0.00 0.00
210.00 9333 1800.32 10.22 1800.32 10.22 0.00 0.00
205.00 9652 1792.85 9.97 1792.99 9.53 0.00 0.00
200.00 9652 1786.10 7.28 1785.63 8.76 -0.46 1.44
195.00 9652 1781.43 7.05 1776.70 9.84 -4.73 2.79
190.00 9652 1774.29 11.42 1769.99 8.34 -4.30 -3.08
185.00 9652 1767.15 8.95 1762.93 9.34 -4.22 0.39
178.79 9652 1758.13 10.26 1755.59 7.85 -2.54 -2.41
170.70 9652 1746.92 6.97 1746.23 8.96 -0.69 1.99
159.00 9652 1740.42 7.95 1737.46 7.9 -1.83 0.73
153.45 9652 1733.91 7.40 1732.08 8.13 -1.74 0.37
149.77 9652 1726.08 7.88 1724.34 8.25 -2.50 1.12
145.00 9652 1721.12 7.34 1718.62 8.46 -2.16 -0.33
140.00 9652 1714.06 8.07 1711.90 7.74 -2.60 2.40
135.00 9652 1707.49 6.94 1704.89 9.34 -2.66 0.01
130.00 9652 1700.93 7.85 1698.27 7.86 -2.61 2.18
124.50 9652 1694.63 7.03 1692.02 9.21 -1.48 -0.55
119.78 9652 1687.98 7.46 1686.50 6.91 -1.24 1.43
115.00 9652 1682.31 7.20 1681.07 8.63 -1.90 -0.90
110.80 9652 1675.56 8.02 1673.66 7.12 -1.78 1.59
102.80 9652 1669.24 6.76 1667.46 8.35 -2.90 0.04

96.11 9652 1660.01 8.16 1657.11 8.2 -1.11 0.35

90.62 9652 1652.19 6.43 1650.99 6.98 -1.31 0.28

85.00 9652 1646.24 8.02 1645.01 7.99 -1.04 0.35

80.00 9652 1639.45 6.77 1638.32 7.38 -1.55 0.77
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Table 4.6 (Cont.)

100-Year / 24-Hour Storm Event

— Sl Elow ‘BASELINE’ MODEL ‘MODIFIED’ MODEL DIFFERENCE
Section (cfs) WSEL Avg. Vel. WSEL Avg. Vel. WSEL Avg. Vel.
(ft) (ft/s) (ft) (ft/s) (ft) (ft/s)
75.30 9652 1627.50 .17 1624.86 6.73 -2.64 -0.44
68.34 9652 1620.20 6.83 1618.51 7.03 -1.69 0.20
62.13 6346 1613.66 6.54 1611.92 6.34 -1.74 -0.20
55.00 6346 1605.63 6.13 1603.96 6.08 -1.67 -0.05
50.00 6346 1600.36 5.95 1599.11 5.85 -1.25 -0.10
45.00 6346 1595.10 5.87 1592.81 7.19 -2.29 1.32
40.00 6346 1590.47 5.52 1586.20 5.82 -4.27 0.30
35.00 6346 1584.87 6.44 1582.16 5.67 -2.71 -0.77
27.70 6346 1577.68 5.31 1573.80 7.14 -3.88 1.83
21.86 6395 1572.42 6.25 1569.22 5.82 -3.20 -0.43
15.00 6395 1566.32 5.42 1564.38 6.47 -1.94 1.05
10.00 6395 1561.73 5.89 1560.82 5.25 -0.91 -0.64
5.00 6395 1557.71 5.16 155771 5.16 0.00 0.00
0.00 6250 1553.35 5.94 1553.35 5.94 0.00 0.00

Maps D.2 shows side channel locations and the area impacted by the grading of
these channels. Plots of the ‘modified’ cross sections can be seen in Appendix B.1

after the HEC-RAS model input and output printouts.

4.5. ALTERNATIVE 3 RESULTS

Using the estimated peak flows from the hydrology prepared for Alternative 3, a
backwater analysis was prepared using the HEC-RAS computer software. The
corridor alignment and cross sections identified in Map D.1 are used in the HEC-

RAS model presented herein.

The first model run for Alternative 3 was performed using the existing ground
This

‘baseline’ backwater analysis helps identify water surface elevations, channel's

elevation within the proposed 600 ft. wide drainage corridor alignment.
conveyance capacity, potential flow breakouts, and the need for a bank levee at

each cross to contain the design storm event within the limits of the proposed

drainage corridor.
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Table 4.7 summarizes the results of the Alternative 3 ‘baseline’ HEC-RAS model

and indicates if bank levees are needed to contain floodwaters within the 600 ft.

wide drainage corridor.

Table 4.7

Alternative 3 — Baseline Model Results

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee

280.61 6329 1903.33 6.64 - =
27591 6329 1897.21 7.30 - -
270.84 6329 1890.32 6.43 s .
266.12 6329 1883.57 7.58 - -
261.19 6329 1877.10 7.22 & .
256.80 6329 1870.21 7.83 . .
253.11 6329 1864.74 717 ’ -
248.51 6329 1858.02 Tl = s
243.32 6329 1850.41 6.60 : <
239.63 6329 1845.45 6.58 =
234.83 6329 1838.02 7.64 = =
230.00 6329 1831.59 6.54 Yes

225.00 6329 1824.44 7.14 Yes -
220.00 6329 1811.78 10.15 - -
215.00 6329 1806.54 7.81 . .
210.00 6329 1799.54 8.96 = =
205.00 6545 1792.21 8.66 =« ~
200.00 6545 1785.64 5.9] . -
195.00 6545 1780.72 6.62 A =
190.00 6545 1772.86 11.04 - -
185.00 6545 1766.26 8.46 Yes -
178.79 6545 1756.44 11.33 = -
170.70 6545 1746.24 6.05 - k.
163.88 6545 1739.90 6.94 Yes .
159.00 6545 1733.46 6.34 Yes Yes
153.45 6545 1725.62 6.79 Yes Yes
149.77 6545 1720.68 6.24 Yes Yes
145.00 6545 1713.45 7.62 - .
140.00 6545 1707.04 5.83 Yes Yes
135.00 6545 1700.46 6.91 Yes Yes
130.00 6545 1694.12 6.07 5 Yes
124.50 6545 1687.44 6.71 Yes Yes
119.78 6545 1681.83 6.14 Yes Yes
115.00 6545 1675.10 7.04 Yes Yes
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Table 4.7 (Cont.)

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
110.80 6545 1668.70 5.87 Yes Yes
102.80 6545 1659.51 .25 Yes -
96.11 6545 1651.47 5.78 - Yes
90.62 6545 1645.89 6.59 Yes Yes
85.00 6545 1638.88 6.04 Yes Yes
80.00 6545 1633.10 6.22 Yes Yes
75.30 6545 1626.87 6.68 Yes
68.34 6545 1619.82 5.50 Yes Yes
62.13 6180 1613.63 6.48 Yes -
55.00 6180 1605.60 6.07 Yes Yes
50.00 6180 1600.33 5.89 Yes Yes
45.00 6180 1595.07 5.81 Yes Yes
40.00 6180 1590.44 5.46 Yes Yes
35.00 6180 1584.85 6.37 Yes Yes
27.70 6180 1577.64 5.26 Yes Yes
21.86 6224 1572.38 6.21 Yes Yes
15.00 6224 1566.29 5.36 Yes Yes
10.00 6224 1561.70 5.83 Yes Yes
5.00 6224 1557.68 5.10 Yes Yes
0.00 6084 1553.32 5.88 Yes Yes

The second model run was performed by modifying selected cross sections to

represent proposed grading/channelization (Side Channels) within the corridor.

Using the results of the baseline model and the current approved Waters of the U.S.

delineation, selected areas were identified for side channels to help increment

channel conveyance and minimize or eliminate altogether the need for bank levees.

HEC-RAS sections were modified to represent the proposed side channels within

the 600 ft. wide drainage corridor where warranted and possible.

Table 4.8 summarizes the results of the Alternative 3 ‘modified” HEC-RAS model

and indicates if bank levees are needed to contain floodwaters within the boundaries

of the 600 ft. wide drainage corridor.
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Table 4.8
Alternative 3 — Modified Model Results

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
280.61 6329 1903.33 6.64 -
275.91 6329 1897.20 731 = -
270.84 6329 1890.32 6.42 s =
266.12 6329 1883.57 7.58 = -
261.19 6329 1877.10 1.22 : =
256.80 6329 1870.21 7.83 . =
253.11 6329 1864.77 7.08 - -
248.51 6329 1857.99 7.83 - -
243.32 6329 1850.54 6.14 = S
239.63 6329 1845.31 7.14 - -
234.83 6329 1837.17 8.31 s =
230.00 6329 1829.07 7.81 R -
225.00 6329 1821.18 8.69 - -
220.00 6329 1812.44 7.38 - -
215.00 6329 1806.63 7.53 . -
210.00 6329 1799.43 9.33 5 “
205.00 6545 1792.36 8.13 " .
200.00 6545 1784.95 8.10 - -
195.00 6545 1776.15 8.45 - =
190.00 6545 1769.41 147 - -
185.00 6545 1762.28 8.26 Yes .
178.79 6545 1754.89 6.72 5 2
170.70 6545 1745.31 8.91 g =
163.88 6545 1736.79 6.89 5 .
159.00 6545 1731.39 7.60 » =
153.45 6545 1723.89 7.03 Yes -

149.77 6545 1718.05 7.62 - Yes
145.00 6545 1711.33 6.76 5 2
140.00 6545 1704.26 8.29 : -

135.00 6545 1697.60 6.85 5 .
130.00 6545 1691.41 8.08 - "
124.50 6545 1685.90 6.15 - Yes
119.78 6545 1680.49 WuilD Yes :
115.00 6545 1673.14 6.10 - -
110.80 6545 1666.87 7.66 . <
102.80 6545 1656.54 6.91 < -
96.11 6545 1650.39 6.26 - -
90.62 6545 1644.41 7.18 - -
85.00 6545 1637.76 6.69 2 =
80.00 6545 1631.55 7.11 . 3
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Table 4.8 (Cont.)

100-Year / 24-Hour Storm Event
HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
75.30 6545 1624.19 6.07 < .
68.34 6545 1618.13 5.71 Yes Yes
62.13 6180 1611.89 6.28 Yes -
55.00 6180 1603.94 6.02 Yes -
50.00 6180 1599.08 5.81 = Yes
45.00 6180 1592.79 7.11 Yes .
40.00 6180 1586.17 5.77 = .
35.00 6180 1582.13 5.59 5 .
27.70 6180 1573.76 7.10 = .
21.86 6224 1569.17 5.76 = :
15.00 6224 1564.35 6.41 . .
10.00 6224 1560.78 5.20 Yes Yes
5.00 6224 1557.68 5.10 Yes Yes
0.00 6084 1553.32 5.88 Yes Yes

Bank levees locations to contain the 100-year flood event was reduced 70% by
introducing ‘side channels’ in selected areas within the drainage corridor. The
planning concept is based on the premise of not impacting established Waters of

U.S. jurisdiction.

Table 4.9 presents a comparison of the results for the ‘baseline’ and ‘modified’
models. Water surface elevations changes originated by the ‘side channels’ range
from 0.66 ft. to -4.57 ft., while flow velocities changes range from 2.86 ft/s to -4.61
ft/s. Later in Section 5 we will analyze the effects of these hydraulic changes on

sedimentation and scour.
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Alternative 3 — ‘Baseline’ & ‘Modified’ Models Results

Table 4.9

100-Year / 24-Hour Storm Event

‘BASELINE’ MODEL ‘MODIFIED” MODEL DIFFERENCE
HEC-RAS Peak Flow
WSEL Avg. Vel. WSEL Avg. Vel. WSEL Avg. Vel.
Section (cfs)
(ft) (ft/s) (ft) (ft/s) (ft) (ft/s)

280.61 6329 1903.33 6.64 1903.33 6.64 0.00 0.00
275.91 6329 1897.20 7.30 1897.20 731 0.00 0.00
270.84 6329 1890.32 6.43 1890.32 6.42 0.00 0.00
266.12 6329 1883.57 7.58 1883.57 7.58 0.00 0.00
261.19 6329 1877.10 7.22 1877.10 1.22 0.00 0.00
256.80 6329 1870.21 7.83 1870.21 7.83 0.00 0.00
253.11 6329 1864.74 bl 1864.77 7.08 0.03 -0.09
248.51 6329 1858.02 7.71 1857.99 7.83 -0.03 0.12
243.32 6329 1850.41 6.60 1850.54 6.14 0.13 -0.46
239.63 6329 1845.45 6.58 1845.31 7.14 -0.14 0.56
234.83 6329 1838.02 7.64 1837.17 8.31 -0.85 0.67
230.00 6329 1831.59 6.54 1829.07 7.81 -2.52 1.27
225.00 6329 1824.44 7.14 1821.18 8.69 -3.26 1.55
220.00 6329 1811.78 10.15 1812.44 7.38 0.66 -2.77
215.00 6329 1806.54 7.81 1806.63 153 0.09 -0.28
210.00 6329 1799.54 8.96 1799.43 9.33 -0.11 0.37
205.00 6545 1792.21 8.66 1792.36 8.13 0.15 -0.53
200.00 6545 1785.64 5.91 1784.95 8.10 -0.69 2.19
195.00 6545 1780.72 6.62 1776.15 8.45 -4.57 1.83
190.00 6545 1772.86 11.04 1769.41 7.17 -3.45 -3.87
185.00 6545 1766.26 8.46 1762.28 8.26 -3.98 -0.20
178.79 6545 1756.44 11.33 1754.89 6.72 -1.55 -4.61
170.70 6545 1746.24 6.05 1745.31 8.91 -0.93 2.86
163.88 6545 1739.90 6.94 1736.79 6.89 -3.11 -0.05
159.00 6545 1733.46 6.34 1731.39 7.60 -2.07 1.26
153.45 6545 1725.62 6.79 1723.89 7.03 -1.73 0.24
149.77 6545 1720.68 6.24 1718.05 7.62 -2.63 1.38
145.00 6545 1713.45 7.62 1711.33 6.76 -2.12 -0.86
140.00 6545 1707.04 5.83 1704.26 8.29 -2.78 2.46
135.00 6545 1700.46 6.91 1697.60 6.85 -2.86 -0.06
130.00 6545 1694.12 6.07 1691.41 8.08 -2.71 2.01
124.50 6545 1687.44 6.71 1685.90 6.15 -1.54 -0.56
119.78 6545 1681.83 6.14 1680.49 113 -1.34 1.61
115.00 6545 1675.10 7.04 1673.14 6.10 -1.96 -0.94
110.80 6545 1668.70 5.87 1666.87 7.66 -1.83 1.79
102.80 6545 1659.51 125 1656.54 6.91 -2.97 -0.34

96.11 6545 1651.47 5.78 1650.39 6.26 -1.08 0.48

90.62 6545 1645.89 6.59 1644.41 7.18 -1.48 0.59

85.00 6545 1638.88 6.04 1637.76 6.69 -1.12 0.65

Page | 37




Table 4.9 (Cont.)

100-Year / 24-Hour Storm Event

——— e ‘BASELINE’ MODEL ‘MODIFIED’ MODEL DIFFERENCE
} WSEL Avg. Vel. WSEL Avg. Vel. WSEL Avg. Vel.
Section (cfs)
(ft) (ft/s) (ft) (ft/s) (ft) (ft/s)
80.00 6545 1633.10 6.22 1631.55 Foud 1 -1.55 0.89
75.30 6545 1626.87 6.68 1624.19 6.07 -2.68 -0.61
68.34 6545 1619.82 5.50 1618.13 5.71 -1.69 0.21
62.13 6180 1613.63 6.48 1611.89 6.28 -1.74 -0.20
55.00 6180 1605.60 6.07 1603.94 6.02 -1.66 -0.05
50.00 6180 1600.33 5.89 1599.08 5.81 -1.25 -0.08
45.00 6180 1595.07 5.81 1592.79 7.11 -2.28 1.30
40.00 6180 1590.44 5.46 1586.17 5407 -4.27 0.31
35.00 6180 1584.85 6.37 1582.13 5.59 -2.72 -0.78
2770 6180 1577.64 5.26 1573.76 7.10 -3.88 1.84
21.86 6224 1572.38 6.21 1569.17 5.76 -3.21 -0.45
15.00 6224 1566.29 5.36 1564.35 6.41 -1.94 1.05
10.00 6224 1561.70 5.83 1560.78 5.20 -0.92 -0.63
5.00 6224 1557.68 5.10 1557.68 5.10 0.00 0.00
0.00 6084 1553.32 5.88 1553.32 5.88 0.00 0.00

Maps D.2 shows side channel locations and the area impacted by the grading of
these channels. Plots of the ‘modified’ cross sections can be seen in Appendix B.1

after the HEC-RAS model input and output printouts.

4.6. ALTERNATIVE 4 RESULTS

Using the estimated peak flows from the hydrology prepared for Alternative 4, a
The

corridor alignment and cross sections identified in Map D.1 are used in the HEC-

backwater analysis was prepared using the HEC-RAS computer software.

RAS model presented herein.

Alternative 4 was performed using the existing ground elevation within the proposed
600 ft. wide drainage corridor alignment. This backwater analysis helps identify
water surface elevations, channel’s conveyance capacity, potential flow breakouts,
and the need for a bank levee at each cross to contain the design storm event within

the limits of the proposed drainage corridor.
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Table 4.10 summarizes the results of the Alternative 4 HEC-RAS model and
‘ indicates if bank levees are needed to contain floodwaters within the proposed limits

of the 600 ft. wide drainage corridor.

Table 4.10
Alternative 4 — Model Results

100-Year / 24-Hour Storm Event
HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
280.61 3862 1902.26 6.99 . -
275.91 3862 1896.52 6.47 - -
270.84 3862 1889.19 7.35 o =
266.12 3862 1882.90 6.51 - -
261.19 3862 1876.59 5.85 i =
256.80 3862 1869.70 6.61 . =
253.11 3862 1864.20 5.89 - -
248.51 3862 1857.45 6.64 - -
243.32 3862 1849.70 6.19 - -
239.63 3862 1844.87 5.81 - =
234.83 3862 1837.22 7.41 . s
230.00 3862 1829.94 7.88 - .
' 225.00 3862 1823.44 9.61 ” 5
220.00 3862 1811.17 9.40 2 .
215.00 3862 1805.79 6.91 . :
210.00 3862 1798.86 7.22 " .
205.00 3994 1791.44 7.62 = =
200.00 3994 1785.05 4.72 - .
195.00 3994 1779.97 6.53 : 5
190.00 3994 1772.26 7.90 - -
185.00 3994 1765.84 12.61 5 .
178.79 3994 1754.68 11.93 " 3
170.70 3994 1745.14 5.86 - <
163.88 3994 1738.97 7.21 Yes .
159.00 3994 1733.30 5.86 Yes -
153.45 3994 1725.12 6.12 Yes -
149.77 3994 1719.90 6.20 Yes
145.00 3994 1712.76 7.06 -
140.00 3994 1706.58 4.71 Yes Yes
135.00 3994 1700.00 5.94 = &
130.00 3994 1693.58 5.08 - <
124.50 3994 1686.67 6.50 - Yes
119.78 3994 1681.32 5.07 Yes -
115.00 3994 1674.62 6.17 Yes Yes -




Table 4.10 (Cont.)

100-Year / 24-Hour Storm Event
HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
110.80 3994 1668.08 521 Yes
102.80 3994 1658.98 6.38 Yes
96.11 3994 1650.84 4.79 Yes
90.62 3994 1645.40 5.58 Yes Yes
85.00 3994 1638.41 4.97 Yes Yes
80.00 3994 1632.55 5.67 Yes
75.30 3994 1626.39 5.59 - Yes
68.34 3994 1619.32 4.50 Yes Yes
6213 3959 1613.18 5.48 Yes E
55.00 3959 1605.10 5.23 Yes Yes
50.00 3959 1599.80 5.26 S Yes
45.00 3959 1594.66 4.82 Yes Yes
40.00 3959 1589.89 4.90 Yes Yes
35.00 3959 1584.51 5.17 Yes Yes
27.70 3959 1577.14 4.54 Yes Yes
21.86 4012 1571.68 5.78 2 B
15.00 4012 1565.85 4.47 Yes Yes
10.00 4012 1561.28 4.94 Yes Yes
5.00 4012 1557.21 4.27 Yes Yes
0.00 3946 1552.93 4.95 Yes Yes

The results of Alternative 4 shows the levees would still be necessary, mostly south

of Grand Vista development.

4.7. MODIFIED DRAINAGE CORRIDOR (Sta. 0+00 - 80+00)

The City of Surprise, during the intergovernmental agencies review coordination
process, indicated that it was not in support of the design concept with bank
improvements above existing natural ground (levee), particularly for areas located

south of Grand Vista property.

As a result of this, corridor cross sections were modified south of Grand Vista
property (Cross Section 0+00 to 80+00) by creating a channel ‘cut section’ and
widening the corridor beyond the previously modeled 600 ft. width.
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The hydraulic results presented in this report for Section 0+00 to 80+00, are based

on the following design concept:

a) Channel ‘cut’ section will mostly follow the existing Picacho Wash alignment
and natural existing slope,
b) Increase drainage corridor width to reduce flow velocity and accommodate

the 100-Yr peak flow below adjacent ground elevations.

Table 4.11 shows the estimated 100-Yr peak flows for cross sections located ‘south’
of Grand Vista property (Cross Section 0+00 to 80+00) under each of the

Alternatives studied.

Table 4.11
Peak Discharge Comparison — Section 0.00 to 80.00
100-Year / 24-Hour Peak Flow (cfs)
HEC-RAS
coction Alternative 1 Alternative 2 Alternative 3 Alternative 4

80.00 9652 9652 6545 3994
75.30 9652 9652 6545 3994
68.34 9652 9652 6545 3994
62.13 9076 6346 6180 3959
55.00 9076 6346 6180 3959
50.00 9076 6346 6180 3959
45.00 9076 6346 6180 3959
40.00 9076 6346 6180 3959
35.00 9076 6346 6180 3959
27.70 9076 6346 6180 3959
21.86 9121 6395 6224 4012
15.00 9121 6395 6224 4012
10.00 9121 6395 6224 4012

5.00 9121 6395 6224 4012

0.00 8857 6250 6084 3946

Selecting the highest estimated peak flow for each alternative impacting the
identified reach presents the most challenging scenario to accommodate the entire
flow in a ‘cut’ channel section. Once the width of the corridor is established, it will be

used for all cross section within the studied alternative.
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It is anticipated that the Corps of Engineers will designate jurisdiction under Clean
Water Act, Section 404, over the Picacho Wash from section 0+00 to 80+00

continuing the jurisdiction established upstream throughout the Grand Vista
property. Therefore, the herein proposed channel ‘cut’ section would require
approval by the Corps of Engineers under the conditions of the Clean Water Act,

Section 404 before being implemented.

4.7.1. ALTERNATIVE 1 RESULTS

Using the estimated peak flows from the hydrology prepared for Alternative 1, a
backwater analysis was prepared with the HEC-RAS computer software. The
corridor alignment and cross sections identified in Map D.1 are used in the HEC-

RAS model presented herein.

Cross Section 0+00 to 80+00:

The HEC-RAS model was performed using a trapezoidal channel ‘cut’ section

with a constant bottom width of 850 ft. and 4:1 side slopes located within a

proposed 1,000 ft. wide drainage corridor alignment. The proposed channel
section will maintain the estimated 100-Yr peak flow water surface elevation, plus

freeboard, below existing adjacent natural ground elevations.

Cross Section 85+00 to 280+61:

The HEC-RAS model was performed using the existing ground elevations within

the proposed 600 ft. wide drainage corridor alignment. This ‘baseline’ backwater
analysis helps identify water surface elevations, channel’'s conveyance capacity,
potential flow breakouts, and the need for a bank levee at each cross to contain

the design storm event within the limits of the proposed drainage corridor.

Table 4.12 summarizes the results of the Alternative 1 ‘modified drainage
corridor HEC-RAS model.
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Table 4.12
Alternative 1 — Model Results

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee

280.61 9333 1903.89 7.57 - -
275.91 9333 1897.76 8.37 - -
270.84 9333 1890.76 7.45 S -
266.12 9333 1884.24 8.50 - .
261.19 9333 1877.57 8.66 . .
256.80 9333 1870.78 8.85 " .
253.11 9333 1865.28 8.42 = 2
248.51 9333 1858.57 8.79 - -
243.32 9333 1850.92 7.52 . .
239.63 9333 1845.90 7.74 < s
234.83 9333 1838.61 8.47 2 .
230.00 9333 1832.06 7.79 Yes

225.00 9333 1824.94 7.94 Yes Yes
220.00 9333 1812.26 11.74 . .
215.00 9333 1807.27 8.74 . .
210.00 9333 1800.32 10.22 . S
205.00 9652 1792.85 9.97 . -
200.00 9652 1786.10 7.28 < =
195.00 9652 1781.43 7.05 Yes -
190.00 9652 1774.29 11.42 s .
185.00 9652 1767.15 8.95 Yes -
178.79 9652 1758.13 10.26 Yes -
170.70 9652 1746.92 6.97 e .
163.88 9652 1740.42 7.95 Yes Yes
159.00 9652 1733.91 7.40 Yes Yes
153.45 9652 1726.08 7.88 Yes Yes
149.77 9652 1721,12 7.34 Yes Yes
145.00 9652 1714.06 8.07 Yes Yes
140.00 9652 1707.49 6.94 Yes Yes
135.00 9652 1700.93 7.85 Yes Yes
130.00 9652 1694.63 7.03 Yes Yes
124.50 9652 1687.98 7.46 Yes Yes
119.78 9652 1682.31 7.20 Yes Yes
115.00 9652 1675.56 8.02 Yes Yes
110.80 9652 1669.24 6.76 Yes Yes
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Table 4.12 (Cont.)

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
102.80 9652 1660.01 8.16 Yes Yes
96.11 9652 1652.10 6.63 7 Yes
90.62 9652 1646.32 T 1 Yes Yes
85.00 9652 1639.36 7.03 Yes Yes
80.00 9652 1629.33 5.53 : e
75.30 9652 1623.58 7.14 . -
68.34 9652 1616.13 5.04 5 "
62.13 9076 1611.31 5.87 . .
55.00 9076 1603.79 5.92 s R
50.00 9076 1597.66 6.39 g .
45.00 9076 1590.99 6.28 '’ B

40.00 9076 1585.92 5.51 .

35.00 9076 1582.00 5.29 = .

27.70 9076 1573.51 7.00

21.86 9121 1568.50 4.24 5 5

15.00 9121 1563.60 6.67 .

10.00 9121 1558.13 552 -
5.00 9121 1554.62 5.01 5 .
0.00 8857 1550.45 5.92 -

The results of Alternative 1 with a modified drainage corridor width and a channel
‘cut’ section (Sta. 0+00 to 80+00) shows that levees would not be necessary for

the studied reach, therefore supporting the request by the City of Surprise.

4.7.2. ALTERNATIVE 2 RESULTS

Using the estimated peak flows from the hydrology prepared for Alternative 2, a
backwater analysis was prepared with the HEC-RAS computer software. The
corridor alignment and cross sections identified in Map D.1 are used in the HEC-

RAS model presented herein.

Cross Section 0+00 to 80+00:

The HEC-RAS model was performed using a trapezoidal channel ‘cut’ section

with a constant bottom width of 850 ft. and 4:1 side slopes located within a
proposed 1,000 ft. wide drainage corridor alignment. The proposed channel
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section will maintain the estimated 100-Yr peak flow water surface elevations,

plus freeboard, below existing adjacent natural ground elevations.

Cross Section 85+00 to 280+61:

The HEC-RAS model was performed using the current ground elevation within

the proposed 600 ft. wide drainage corridor alignment. This analysis helps
identify the need for a bank levee at each cross to contain the design storm event

within the limits of the proposed drainage corridor.

Table 4.13 summarizes the results of the Alternative 2 ‘modified drainage
corridor’ HEC-RAS model.

Table 4.13

Alternative 2 — Model Results

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank

Section (cfs) (ft) (ft/s) Levee Levee
280.61 9333 1903.89 1.57 = "
275.91 9333 1897.76 8.37 4 .
270.84 9333 1890.76 7.45 - -
266.12 9333 1884.24 8.50 A =
261.19 9333 1877.57 8.66 " =
256.80 9333 1870.78 8.85 . -
253.11 9333 1865.28 8.42 . -
248.51 9333 1858.57 8.79 = .
243.32 9333 1850.92 7.52 - =
239.63 9333 1845.90 7.74 5 -
234.83 9333 1838.61 8.47 & .
230.00 9333 1832.06 1.79 Yes
225.00 9333 1824.94 7.94 Yes Yes
220.00 9333 1812.26 11.74 .
215.00 9333 1807.27 8.74 -
210.00 9333 1800.32 10.22 . :
205.00 9652 1792.85 9.97 = _
200.00 9652 1786.10 7.28 " =
195.00 9652 1781.43 7.05 Yes B
190.00 9652 1774.29 11.42 . -
185.00 9652 1767.15 8.95 Yes -
178.79 9652 1758.13 10.26 Yes -
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Table 4.13 (Cont.)

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
170.70 9652 1746.92 6.97 .
163.88 9652 1740.42 195 Yes Yes
159.00 9652 1733.91 7.40 Yes Yes
153.45 9652 1726.08 7.88 Yes Yes
149.77 9652 1721.12 7.34 Yes Yes
145.00 9652 1714.06 8.07 Yes Yes
140.00 9652 1707.49 6.94 Yes Yes
135.00 9652 1700.93 7.85 Yes Yes
130.00 9652 1694.63 7.03 Yes Yes
124.50 9652 1687.98 7.46 Yes Yes
119.78 9652 1682.31 7.20 Yes Yes
115.00 9652 1675.56 8.02 Yes Yes
110.80 9652 1669.24 6.76 Yes Yes
102.80 9652 1660.01 8.16 Yes Yes
96.11 9652 1652.19 6.43 - Yes
90.62 9652 1646.24 8.02 Yes Yes
85.00 9652 1639.45 6.17 Yes Yes
80.00 9652 1629.33 5.53 . 5
75.30 9652 1623.58 7.14 . .
68.34 9652 1616.01 5.34 - s
62.13 6346 1610.94 5.14 . .
55.00 6346 1603.46 5.09 . _
50.00 6346 1597.32 5.61 5 "
45.00 6346 1590.68 5.39 . -
40.00 6346 1585.53 4.85 . 5
35.00 6346 1581.64 4.53 e &
27.70 6346 1573.19 6.23 - -
21.86 6395 1568.03 3.67 " .
15.00 6395 1563.30 5.77 5 N
10.00 6395 1557.75 4.83 g .
5.00 6395 1554.22 4.34 . 5
0.00 6250 1550.12 5.15 . E

The results of Alternative 2 with a modified drainage corridor and a channel ‘cut’

section (Sta. 0+00 to 80+00) shows that levees would also not be necessary,

therefore supporting the request by the City of Surprise.

Page | 46




4.7.3. ALTERNATIVE 3 RESULTS

Using the estimated peak flows from the hydrology prepared for Alternative 3, a
backwater analysis was prepared with the HEC-RAS computer software. The
corridor alignment and cross sections identified in Map D.1 are used in the HEC-

RAS model presented herein.

Cross Section 0+00 to 80+00:

The HEC-RAS model was performed using a trapezoidal channel ‘cut’ section

with a constant bottom width of 850 ft. and 4:1 side slopes located within a
proposed 1,000 ft. wide drainage corridor alignment. The proposed channel
section will maintain the estimated 100-Yr peak flow water surface elevations,

plus freeboard, below existing adjacent natural ground elevations.

Cross Section 85+00 to 280+61:

The HEC-RAS model was performed using the existing ground elevation within

the proposed 600 ft. wide drainage corridor alignment. This analysis helps
identify the need for a bank levee at each cross to contain the design storm event

within the limits of the proposed drainage corridor.

Table 4.14 summarizes the results of the Alternative 3 ‘modified drainage
corridor’ HEC-RAS model.

Table 4.14

Alternative 3 — Model Results

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
280.61 6329 1903.33 6.64
275.91 6329 1897.21 7.30
270.84 6329 1890.32 6.43
266.12 6329 1883.57 7.58
261.19 6329 1877.10 7.22
256.80 6329 1870.21 7.83
253.11 6329 1864.74 7.17
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Table 4.14 (Cont.)

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
253.11 6329 1864.74 717 - -
248.51 6329 1858.02 7.71 s s
243.32 6329 1850.41 6.60 < _
239.63 6329 1845.45 6.58 - -
234.83 6329 1838.02 7.64 = z

230.00 6329 1831.59 6.54 Yes
225.00 6329 1824.44 7.14 Yes .
220.00 6329 1811.78 10.15 5 _
215.00 6329 1806.54 7.81 s
210.00 6329 1799.54 8.96 5
205.00 6545 1792.21 8.66 . -
200.00 6545 1785.64 5.91 . _
195.00 6545 1780.72 6.62 5 s
190.00 6545 1772.86 11.04 . "
185.00 6545 1766.26 8.46 Yes -
178.79 6545 1756.44 11.33 . 3
170.70 6545 1746.24 6.05 « -
163.88 6545 1739.90 6.94 Yes s
159.00 6545 1733.46 6.34 Yes Yes
153.45 6545 1725.62 6.79 Yes Yes
149.77 6545 1720.68 6.24 Yes Yes
145.00 6545 1713.45 7.62 . -
140.00 6545 1707.04 5.83 Yes Yes
135.00 6545 1700.46 6.91 Yes Yes
130.00 6545 1694.12 6.07 - Yes
124.50 6545 1687.44 6.71 Yes Yes
119.78 6545 1681.83 6.14 Yes Yes
110.80 6545 1668.70 5.87 Yes Yes
102.80 6545 1659.51 T.23 Yes 5
96.11 6545 1651.47 5.78 - Yes
90.62 6545 1645.89 6.59 Yes Yes
85.00 6545 1638.88 6.04 Yes Yes
80.00 6545 1628.93 4.67 “ -
75.30 6545 1623.22 6.28 . .
68.34 6545 1615.69 4.28 5 -
62.13 6180 1610.92 5.08 “ _
55.00 6180 1603.43 5.03 - .
50.00 6180 1597.30 5.54 - -
45.00 6180 1590.65 5.34 s .
40.00 6180 1585.51 4.79 = .
35.00 6180 1581.61 4.49 - -
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Table 4.14 (Cont.)

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
27.70 6180 1573.18 6.15
21.86 6224 1568.00 3.63
15.00 6224 1563.28 5.70
10.00 6224 1557.72 4.78
5.00 6224 1554.19 4.29
0.00 6084 1550.10 5.10

The results of Alternative 3 with a modified drainage corridor and a channel ‘cut
section (Sta. 0+00 to 80+00) shows that levees would not be necessary therefore

supporting the request by the City of Surprise.

4.7.4. ALTERNATIVE 4 RESULTS

Using the estimated peak flows from the hydrology prepared for Alternative 4, a
backwater analysis was prepared with the HEC-RAS computer software. The
corridor alignment and cross sections identified in Map D.1 are used in the HEC-

RAS model presented herein.

Cross Section 0+00 to 80+00:

The HEC-RAS model was performed using a channel ‘cut’ trapezoidal section

with a constant bottom width of 520 ft. and 4:1 side slopes located within a
proposed 570 ft. wide drainage corridor alignment. The proposed channel
section will maintain the estimated 100-Yr peak flow water surface elevations,

plus freeboard, below existing adjacent natural ground elevations.

Cross Section 85+00 to 280+61:

The HEC-RAS model was performed using the existing ground elevation within

the proposed 600 ft. wide drainage corridor alignment. This analysis helps
identify the need for a bank levee at each cross to contain the design storm event

within the limits of the proposed drainage corridor.
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Table 4.15 summarizes the results of the Alternative 4 ‘modified drainage
corridor’ HEC-RAS model.

Table 4.15

Alternative 4 — Model Results

100-Year / 24-Hour Storm Event

HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
280.61 3862 1902.26 6.99 " -
275.91 3862 1896.52 6.47 - -
270.84 3862 1889.19 735 = A
266.12 3862 1882.90 6.51 - -
261.19 3862 1876.59 5.85 % -
256.80 3862 1869.70 6.61 = =
253.11 3862 1864.20 5.89 = .
248.51 3862 1857.45 6.64 = =
243.32 3862 1849.70 6.19 = .
239.63 3862 1844.87 5.81 = -
234.83 3862 1837.22 7.41 = B
230.00 3862 1829.94 7.88 - .
225.00 3862 1823.44 9.61 s =
220.00 3862 1811.17 9.40 = B

215.00 3862 1805.79 6.91 -

210.00 3862 1798.86 1.22 = 5
205.00 3994 1791.44 7.62 . »
200.00 3994 1785.05 4.72 . .
195.00 3994 1779.97 6.53 -

190.00 3994 1772.26 7.90 -

185.00 3994 1765.84 12.61 5

178.79 3994 1754.68 11.93 - .
170.70 3994 1745.14 5.86 =

163.88 3994 1738.97 7.21 Yes -
159.00 3994 1733.30 5.86 Yes =
153.45 3994 1725.12 6.12 Yes

149.77 3994 1719.90 6.20 - Yes
145.00 3994 1712.76 7.06 - -
140.00 3994 1706.58 4.71 Yes Yes
135.00 3994 1700.00 5.94 s

130.00 3994 1693.58 5.08 =

124.50 3994 1686.67 6.50 - Yes
119.78 3994 1681.32 5.07 Yes

115.00 3994 1674.62 6.17 Yes Yes -
110.80 3994 1668.08 5.21 Yes
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Table 4.15 (Cont.)

100-Year / 24-Hour Storm Event
HEC-RAS Peak Flow WSEL Average Vel. Left Bank Right Bank
Section (cfs) (ft) (ft/s) Levee Levee
102.80 3994 1658.98 6.38 Yes

06.11 3994 1650.84 4.79 Yes

90.62 3994 1645.40 5.58 Yes Yes

85.00 3994 1638.41 4.97 Yes Yes
80.00 3994 1628.92 4.64
75.30 3994 1623.22 6.25
68.34 3994 1615.70 4.22
62.13 3959 1610.96 Sald
55.00 3959 1603.47 5.11
50.00 3959 1597.34 5.63
45.00 3959 1590.69 5.42
40.00 3959 1585.55 4.86
35.00 3959 1581.65 4.56
27.70 3959 1573.21 6.23
21.86 4012 1568.06 3.69
15.00 4012 1563.32 5.80
10.00 4012 1557.77 4.86
5.00 4012 1554.25 4.36
0.00 3946 1550.14 5.20

The results of Alternative 4 with a modified drainage corridor and a channel ‘cut’

section from Sta. 0+00 to 80+00 shows that levees would not be necessary

therefore supporting the request by the City of Surprise.

5. SCOUR AND SEDIMENT ANALYSES

5.1. SEDIMENT YIELD ANALYSIS

The total sediment yield was developed during the preparation of the FLO-2D Study

(Ref.4). Following is an excerpt from the FLO-2D Study, Section 6, document where

it describes the methodology of how the sediment yield was estimated. Text has

been formatted to be consistent with this report. Technical information can be found

in Appendix C.1.
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The total sediment yield was developed with using the Drainage Design
Management System for Windows (DDMSW), version 4.5.2 software. The 100-year
flow rates for the 6-hour and 24-hour storms were taken from the Wittmann ADMSU

existing conditions HEC-1 model.

Wash Load: The Soil and Land Use shape files were taken from the Wittmann
ADMSU. For the soils in Maricopa County, the default K factors (from the DDMSW
— River Mechanics document) were used. For the soils in Yavapai County, the K
factor was taken from the NRCS Web Soil Survey. A screen capture of the Web Soil

Survey is shown in the “YavapaiSoils.xIs” file.

The default Land Use C factors (from the DDMSW — River Mechanics document)
were used. However, the DDMSW gave an error when the software tried to
automatically calculate the total (area-weighted) C factor. Therefore, the total C
factor was calculated in the “LANDUSEDATA.xIs” file.

The specific weight was calculated using the formula from the DDMSW - River
Mechanics document. The D10 of the bed material sample was estimated from
Samples 1 and 2 of the Construction Inspection & Testing Company (CIT)

geotechnical report, which was performed for Argus Consulting.

The slope percentage was calculated using the basin average. First, three USGS
100-foot gridascii files (for the basin area) were converted to three ESRI grid files.
Then, the three grid files were merged and clipped into one grid file that matched the
basin area. This grid file was then converted to a TIN file. The TIN file was
subsequently used to calculate a slope grid file (with 200-foot grid size). The

average slope was found to be 11.4 percent.
The slope length was estimated using a stream arc shape file. The slope length was

estimated to be half the distance between stream arcs. The length was found to be
~500 feet.
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Bed Load: The cross-section data was taken from a HEC-RAS model for the H3
channel, which is upstream of the Fuller-delineated apex. The sediment data was

taken from the CIT geotechnical report.

Rating Curve: The total sediment yield results (in acre-feet) from DDMSW are the

total amount of sediment delivered to a point during the whole storm event.
Therefore, the ratio between the total sediment yield and the total flow volume was
calculated. Then, the peak flow rates for the 2-year, the 10-year and the 100-year
storm events were multiplied by the calculated ratio to find the peak sediment flow

rate.

The peak sediment flow rate was converted from cfs to tons/day with the specific
weight equation (from the DDMSW — River Mechanics document) and other relevant

conversion factors.

With the sediment flow rates (in tons/day) and the water flow rates (in cfs), the ASED
and BSED factor were calculated using an Excel spreadsheet (Regression under
Tool’s Data Analysis). ASED was found to be 2.766, while BSED was found to be
1.265 for the 6-hour storm event. ASED and BSED for the 24-hour is 2.55 and
1.265 respectively. As a note, the 6-hour and the 24-hour storm events results in
very Ssimilar sediment results. The calculations are shown in the

“sedimentratingcurve6hr.xls” and “sedimentratingcurve24hr.xIs” files.

5.2. SEDIMENT TRANSPORT ANALYSIS

A sediment transport analysis was also developed during the preparation of the
FLO-2D Study (Ref.4). However, the analysis presented results that were based on
alluvial fan transport (Woo transport equation) and did not represent containment for

a proposed drainage corridor.
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A separate sediment transport study should be prepared once the final design is
established and must consider other sediment transport methods (transport

equations) to determine which one is best for this particular design.

5.3. SCOUR ANALYSIS

The first step in the computation of general scour for design of a structure is the
selection of the flood frequency. The recommended design frequency for this scour
study is the 100-Year flood peak. The hydraulic properties were obtained from the
water profiles computed for each alternative using the HEC-RAS program. Grain

size information presented in the FLO-2D study (Ref.4) was utilized.

The maximum channel scour depth for design of any structure placed along the
bank of a channel must consider the probable concentration of floodflows in some
portion of the natural channel and possible migration of the streambed, therefore the
estimated total scour depth (ds) should be applied to the channel cross section low

point.

The Drainage Design Management System for Windows software (DDMSW) (Ref.7)
provided by the FCD was used to estimate general scour depth for the proposed
drainage corridor. The total scour depth was estimated by adding the computed

values for general scour depth, bedform scour depth and the low flow scour depth.

5.3.1. ALTERNATIVE 1 RESULTS

First step in estimating total scour depth was to import all cross section geometry
data and computed hydraulic parameters for the 100-year and 10-year
(dominant) events, developed for Alternative 1, into the DDMSW software. Then
using the soil grain size information (Dso) general scour depth (Lacey equation),

bedform scour depth and low flow scour depth were computed.
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The first set of scour depth calculations for Alternative 1 was performed using the
‘baseline’ HEC-RAS model results and its associated cross section data (refer to
Section 4 in this report for more details). The second set of scour depth
calculations for Alternative 1 used the ‘modified” HEC-RAS model results and its

cross section data.

Table 5.1 presents estimated total scour depth (ds) values at each cross section
for Alternative 1 under both the ‘baseline’ and ‘modified’ scenarios. In the
column named ‘Difference’, a negative value indicates a ‘reduction’ in the
estimated scour depth by introducing side channels (modified scenario).
Conversely, a positive value indicates an ‘increment’ and therefore deeper scour

depth under the modified scenario when compared to the baseline conditions.

Table 5.1
Alternative 1 — Total Scour Depth Estimates
T Peak Flow BASELINE MODIFIED DIFFERENCE
Saction 100-Yr 10-Yr ds ds
(cfs) (cfs) (ft) (ft) (ft)
280.61 9333 2931 6.51 6.51 0.00
275.91 9333 2931 6.74 6.74 0.00
270.84 9333 2931 6.48 6.48 0.00
266.12 9333 2931 6.77 677 0.00
261.19 9333 2931 6.81 6.81 0.00
256.80 9333 2931 6.88 6.88 0.00
253.11 9333 2931 6.75 6.75 0.00
248.51 9333 2931 6.87 6.87 0.00
243.32 9333 2931 6.50 6.38 -0.12
239.63 9333 2931 6.55 6.71 0.16
234.83 9333 2931 6.76 6.88 0.12
230.00 9333 2931 6.57 7.18 0.61
225.00 9333 2931 6.61 7.18 0.57
220.00 9333 2931 5.83 5.39 -0.44
215.00 9333 2931 6.84 6.84 0.00
210.00 9333 2931 7.33 7.33 0.00
205.00 9652 3031 7.29 7.29 0.00
200.00 9652 3031 4.36 4.77 0.41
195.00 9652 3031 4.29 512 0.83
190.00 9652 3031 5.71 4.64 -1.07
185.00 9652 3031 4.82 4.95 0.13
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Table 5.1 (Cont.)

HEC RS Peak Flow BASELINE MODIFIED DIFFERENCE
Mo 100-Yr 10-Yr ds ds
(cfs) (cfs) (ft) (ft) (ft)

178.79 9652 3031 7.40 6.63 -0.77
170.70 9652 3031 6.41 6.97 0.56
163.88 9652 3031 6.67 6.66 -0.01
159.00 9652 3031 4.38 4.58 0.20
153.45 9652 3031 6.64 6.75 0.11
149.77 9652 3031 6.50 6.81 0.31
145.00 9652 3031 4.56 4.47 -0.09
140.00 9652 3031 4.27 4.95 0.68
135.00 9652 3031 4.50 4.51 0.01
130.00 9652 3031 4.29 4.92 0.63
124.50 9652 3031 6.53 6.40 -0.13
119.78 9652 3031 6.46 6.86 0.40
115.00 9652 3031 4.55 4.32 -0.23
110.80 9652 3031 4.23 4.64 0.41
102.80 9652 3031 6.72 6.73 0.01
96.11 9652 3031 6:33 6.41 0.08
90.62 9652 3031 6.59 6.67 0.08
85.00 9652 3031 6.42 6.51 0.09
80.00 9652 3031 6.49 6.69 0.20
75.30 9652 3031 6.56 6.43 -0.13
68.34 9652 3031 6.28 6.32 0.04
62.13 9076 2850 6.34 6.38 0.04
55.00 9076 2850 4.20 4.20 0.00
50.00 9076 2850 6.29 6.27 -0.02
45.00 9076 2850 6.27 6.59 0.32
40.00 9076 2850 4.10 4.13 0.03
35.00 9076 2850 4.36 4.17 -0.19
27.70 9076 2850 5.79 6.51 0.72
21.86 9121 2864 6.29 5.94 -0.35
15.00 9121 2864 4.07 4.33 0.26
10.00 9121 2864 4.17 3.72 -0.45

5.00 9121 2864 3.72 3.72 0.00

0.00 8857 2781 4.19 4.19 0.00

A total of 54 cross sections were analyzed for scour depth under both scenarios.

Changes in total scour depth values between both scenarios (‘baseline’ and

‘modified’) were classified as follows:
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e 0.1ft. <ds<0.5ft.
e 05ft<ds<1.0ft.
e 10ft.<ds

Changes of 0.1 ft. or less in scour depth values were found at 11 cross sections
(20% of cross sections analyzed). A change of 0.1 ft. in scour depth, whether
increasing or reducing the original value, was considered to be insignificant and

therefore not relevant for the identified cross sections.

Table 5.1 shows 20 cross sections (37% of cross sections analyzed) that
experienced a change in scour depth value between 0.1 ft and 0.5 ft., of which 12
cross sections indicate an ‘increase’ and 8 cross sections a ‘decrease’ in scour

depth respectively.

The remaining 9 cross sections (17% of cross sections analyzed) show a change
in scour depth value between 0.5 ft and 1.0 ft., of which 7 cross sections indicate

an ‘increase’ and 2 cross sections a ‘decrease’ in scour depth respectively.

5.3.2. ALTERNATIVE 2 RESULTS

First step in estimating total scour depth was to import all cross section geometry
data and computed hydraulic parameters for the 100-year and 10-year
(dominant) events, developed for Alternative 2, into the DDMSW software. Then
using the soil grain size information (Dso) general scour depth (Lacey equation),

bedform scour depth and low flow scour depth were computed.

The first set of scour depth calculations for Alternative 2 was performed using the
‘baseline’ HEC-RAS model results and its associated cross section data (refer to
Section 4 in this report for more details). The second set of scour depth
calculations for Alternative 2 used the ‘modified” HEC-RAS model results and its

cross section data.
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Table 5.2 presents estimated total scour depth (ds) values at each cross section

for Alternative 2 under both the ‘baseline’ and ‘modified’ scenarios.

In the

column named ‘Difference’, a negative value indicates a ‘reduction’ in the

estimated scour depth by introducing side channels (modified scenario).

Conversely, a positive value indicates an ‘increment’ and therefore deeper scour

depth under the modified scenario when compared to the baseline conditions.

Table 5.2
Alternative 2 — Total Scour Depth Estimates
ks Peak Flow BASELINE MODIFIED DIFFERENCE
o 100-Yr 10-Yr ds ds
(cfs) (cfs) (ft) (ft) (ft)
280.61 9333 2931 6.51 6.51 0.00
275.91 9333 2931 6.74 6.74 0.00
270.84 9333 2031 6.48 6.48 0.00
266.12 9333 2931 6.17 6.77 0.00
261.19 9333 2931 6.81 6.81 0.00
256.80 9333 2931 6.88 6.88 0.00
253.11 9333 2931 6.75 6.75 0.00
248.51 9333 2931 6.87 6.87 0.00
243.32 9333 2931 6.50 6.38 -0.12
239.63 9333 2931 6.55 6.71 0.16
234.83 9333 2931 6.76 6.88 0.12
230.00 9333 2931 6.57 7.18 0.61
225.00 9333 2931 6.61 7.18 0.57
220.00 9333 2931 5.83 5.39 -0.44
215.00 9333 2931 6.84 6.84 0.00
210.00 9333 2931 7.33 7-33 0.00
205.00 9652 3031 7.29 7.29 0.00
200.00 9652 3031 4.36 4.77 0.41
195.00 9652 3031 4.29 5.12 0.83
190.00 9652 3031 5.71 4.64 -1.07
185.00 9652 3031 4.82 4.95 0.13
178.79 9652 3031 7.40 6.63 -0.77
170.70 9652 3031 6.41 6.97 0.56
163.88 9652 3031 6.67 6.66 -0.01
159.00 9652 3031 4.38 4.58 0.20
153.45 9652 3031 6.64 6.75 0.11
149.77 9652 3031 6.50 6.81 0.31
145.00 9652 3031 4.56 4.47 -0.09
140.00 9652 3031 4.27 4.95 0.68
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Table 5.2 (Cont.)

e Peak Flow BASELINE MODIFIED DIFFERENCE
Saciion 100-Yr 10-Yr ds ds
(cfs) (cfs) (ft) (ft) (ft)

135.00 9652 3031 4.50 4.51 0.01
130.00 9652 3031 4.29 4.92 0.63
124.50 9652 3031 6.53 6.40 -0.13
119.78 9652 3031 6.46 6.86 0.40
115.00 9652 3031 4.55 4.32 -0.23
110.80 9652 3031 4.23 4.64 0.41
102.80 9652 3031 6.72 6.73 0.01
96.11 9652 3031 5.91 6.41 0.50
90.62 9652 3031 6.68 6.67 -0.01
85.00 9652 3031 6.36 6.51 0.15
80.00 9652 3031 6.58 6.69 0.11
75.30 9652 3031 6.46 6.34 -0.12
68.34 9652 3031 6.37 6.42 0.05
62.13 6346 1993 5.74 5.71 -0.03
55.00 6346 1993 3.81 3.80 -0.01
50.00 6346 1993 5.61 5.59 -0.02
45.00 6346 1993 5.60 5.90 0.30
40.00 6346 1993 3.68 3.75 0.07
35.00 6346 1993 3.88 3.42 -0.46
27.70 6346 1993 5.25 5.89 0.64
21.86 6395 2008 5.70 5.40 -0.30
15.00 6395 2008 3.41 3.89 0.48
10.00 6395 2008 3.76 342 -0.34
5.00 6395 2008 3.42 3.42 0.00
0.00 6250 1962 3.75 3.75 0.00

Changes of 0.1 ft. or less in scour depth values were found at 10 cross sections

(18% of cross sections analyzed). A change of 0.1 ft. in scour depth, whether

increasing or reducing the original value, was considered to be insignificant and

therefore not relevant for the identified cross section.

Table 5.2 shows 21 cross sections (39% of cross sections analyzed) that

experienced a change in scour depth value between 0.1 ft and 0.5 ft., of which 13

cross sections indicate an ‘increase’ and 8 cross sections a ‘decrease’ in scour

depth respectively.
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The remaining 10 cross sections (18% of cross sections analyzed ) show a
change in scour depth value between 0.5 ft and 1.0 ft., of which 8 cross sections
indicate an ‘increase’ and 2 cross sections a ‘decrease’ in scour depth

respectively.

5.3.3. ALTERNATIVE 3 RESULTS

First step in estimating total scour depth was to import all cross section geometry
data and computed hydraulic parameters for the 100-year and 10-year
(dominant) events, developed for Alternative 3, into the DDMSW software. Then
using the soil grain size information (Dso) general scour depth (Lacey equation),

bedform scour depth and low flow scour depth were computed.

The first set of scour depth calculations for Alternative 3 was performed using the
‘baseline’” HEC-RAS model results and its associated cross section data (refer to
Section 4 in this report for more details). The second set of scour depth
calculations for Alternative 3 used the ‘modified” HEC-RAS model results and its

cross section data.

Table 5.3 presents estimated total scour depth (ds) values at each cross section
for Alternative 3 under both the ‘baseline’ and ‘modified’ scenarios. In the
column named ‘Difference’, a negative value indicates a ‘reduction’ in the
estimated scour depth by introducing side channels (modified scenario).
Conversely, a positive value indicates an ‘increment’ and therefore deeper scour

depth under the modified scenario when compared to the baseline conditions.
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Table 5.3
Alternative 3 — Total Scour Depth Estimates

HECHiS Peak Flow BASELINE MODIFIED DIFFERENCE
ction 100-Yr 10-Yr ds ds
(cfs) (cfs) (ft) (ft) (ft)

280.61 6329 1987 5.77 Sk 1 0.00
275.91 6329 1987 593 5.93 0.00
270.84 6329 1987 5.72 5.72 0.00
266.12 6329 1987 6.00 6.00 0.00
261.19 6329 1987 5.91 5.91 0.00
256.80 6329 1987 6.07 6.07 0.00
253.11 6329 1987 5.90 5.87 -0.03
248.51 6329 1987 6.03 6.07 0.04
243.32 6329 1987 5.76 5.65 -0.11
239.63 6329 1987 5.76 5.89 0.13
234.83 6329 1987 6.02 6.20 0.18
230.00 6329 1987 5.74 6.07 0.33
225.00 6329 1987 5.89 6.32 0.43
220.00 6329 1987 4.96 4.11 -0.85
215.00 6329 1987 6.07 5.99 -0.08
210.00 6329 1987 6.41 6.52 0.11
205.00 6545 2055 6.34 6.19 -0.15
200.00 6545 2055 3.48 4.33 0.85
195.00 6545 2055 3.94 4.43 0.49
190.00 6545 2055 5.32 4.08 -1.24
185.00 6545 2055 4.43 4.37 -0.06
178.79 6545 2055 7.29 5.82 -1.47
170.70 6545 2055 5.36 6.42 1.06
163.88 6545 2055 5.88 5.86 -0.02
159.00 6545 2055 3.89 4.18 0.29
153.45 6545 2055 5.84 5.90 0.06
149.77 6545 2055 5.72 6.06 0.34
145.00 6545 2055 4.20 3.98 -0.22
140.00 6545 2055 3.4 4.38 0.61
135.00 6545 2055 4.02 4.00 -0.02
130.00 6545 2055 3.82 4.31 0.49
124.50 6545 2055 5.82 5.69 -0.13
119.78 6545 2055 5.69 6.08 0.39
115.00 6545 2055 4.04 3.82 -0.22
110.80 6545 2055 3.78 4.20 0.42
102.80 6545 2055 5.95 5.88 -0.07

96.11 6545 2055 5.33 5.72 0.39

90.62 6545 2055 5.80 5.94 0.14

85.00 6545 2055 5.68 5.82 0.14
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Table 5.3 (Cont.)

HEC-RAS Peak Flow BASELINE MODIFIED DIFFERENCE
Gadtion 100-Yr 10-Yr ds ds
(cfs) (cfs) (ft) (ft) (ft)
80.00 6545 2055 5.71 5.91 0.20
75.30 6545 2055 5.81 5.68 -0.13
68.34 6545 2055 5.29 5.60 0.31
62.13 6180 1940 5.71 5.66 -0.05
55.00 6180 1940 3.78 3.77 -0.01
50.00 6180 1940 5.58 5.97 -0.01
45.00 6180 1940 o7 5.85 0.28
40.00 6180 1940 3.38 3.72 0.34
35.00 6180 1940 3.85 3.40 -0.45
27.70 6180 1940 5.23 5.85 0.62
21.86 6224 1954 5.65 5.35 -0.30
15.00 6224 1954 3.39 3.86 0.47
10.00 6224 1954 3.73 3.39 -0.34
5.00 6224 1954 3.40 3.40 0.00
0.00 6084 1910 3.73 3.73 0.00

Changes of 0.1 ft. or less in scour depth values were found at 11 cross sections
(20% of cross section analyzed). However, a change of 0.1 ft. in scour depth,
whether increasing or reducing the original value, was considered to be

insignificant and therefore not relevant for the identified cross section.

Table 5.3 shows 28 cross sections (52% of cross section analyzed) that
experienced a change in scour depth value between 0.1 ft and 0.5 ft., of which 19
cross sections indicate an ‘increase’ and 9 cross sections a ‘decrease’ in scour

depth respectively.

A change in scour depth value between 0.5 ft. and 1.0 ft was found in 5 cross
sections (9% of cross section analyzed); of which 4 cross section indicate an

‘increase’ and 1 cross section a ‘decrease’ in scour depth respectively.
The remaining 2 cross sections (4% of cross section analyzed) show a change in

scour depth value above 1.0 ft., with both cross sections indicating a ‘decrease’

in scour depth.
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The type of bank protection to prevent scour depends upon a variety of factors,
including hydraulic conditions, economic factors, soil types, material availability,
service life, aesthetics, and compatibility with existing improvements near the site.
The selection of the bank protection structure will be determined during the final
design process of the preferred alternative and therefore is not presented in this

report.

6. SELECTION PROCESS FOR PREFERRED ALTERNATIVE
6.1. METHODOLOGY USED

The proposed alternatives would be rated by using themes, as described below:

Section 404 (CWA) Compliance: Complies with established U.S. Corps of

Engineers jurisdiction at Picacho Wash (Grand Vista Development Section 404

Permit) and preliminary determination of jurisdiction over remainder areas.

Hydraulic Performance: Safely and efficiently conveys 100-year flow discharges

by providing certainty of flow patterns (control of flow splits) and without creating

significant sediment aggradation or degradation.

Flood Risk Reduction: Reduces flood hazards and associated risks to properties

while providing adequate 100-year flood protection.

Drainage Corridor Preservation: Preserves major natural channels, wildlife

corridors and associated visual character.

Compatibility with Land Development Plans: Minimizes land use conflicts and

impacts to existing planned/approved land developments. A major approved

development plan in the area is the Grand Vista project.
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Recreation/Multi-Use Opportunities: Provides opportunities for passive and

active recreational activities consistent with the City of Surprise Parks and Trail

Master Plan and Maricopa County Regional Trails Plan.

Land Benefits: Provides opportunities for maximizing developable lands by

reducing flood prone areas and maintaining adequate 100-year flood protection.

Project Cost: Provides a close balance between implementation costs and benefit
costs associated with reduction of flood hazards and maximization of developable

lands.

Each alternative should not exclusively follow a single theme, but rather integrate all
the themes by utilizing them where appropriate throughout the watershed. A matrix

was developed for all three alternatives and is presented in the following sections.

Alternate 4 was left out of consideration due the retention/detention basin volume

required to obtain the observed results.

6.2. VALUE ANALYSIS AND COST ESTIMATES

In 2008, a Value Analysis Report (Ref.6) was prepared as part of the Wittmann
ADMP report (Ref.3). The work developed provides an in-depth analysis of the
potential value obtained by proposed flood control improvements and amenities.
While the Value Analysis report was not developed specifically for the alternatives
presented herein, the general concepts for value enhancement, benefits, and
potential savings would compare well. Appendix D.1 contains a copy of the Value

Analysis Report.
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Cost Estimates were prepared for each alternative by establishing unit costs for the

various design components presented under the following categories:

e Land Cost

e Construction Cost
e Landscaping Cost
¢ Maintenance Cost.

e General Conditions and Fees

A summation of all cost components provides the estimated total cost for a particular
alternative. A brief explanation for each cost category is presented below. Appendix

D.2 contains detailed cost calculations for each alternative.

6.2.1. LAND COST

The land cost was estimated at $ 35,000 per acre. The land areas considered in
the estimates are: 1) the on-line basin footprint and setback area, and 2) the
channel area between the floodwalls/levees for the drainage corridors, plus the

adjacent maintenance road and setback area.

6.2.2. CONSTRUCTION COST

The construction costs were estimated mainly based on unit costs for earthwork
and drainage infrastructure items. The unit price for infrastructure items includes
all costs associated with the specified item fully constructed and in-place. For
example, a unit cost of $120 per cubic yard for gabions mattress structures
includes the cost of material as well the cost of constructing and placing the

gabions.
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The design concept for needed drainage corridor bank improvements was

developed using these assumptions:

¢ Embankment with 3:1 Side Slopes

¢ Embankment top width = 18 ft. (to be used as access road)

e Freeboard = 3 ft.

e Scour protection (gabions) from top of embankment down to the

estimated scour depth (ds)

6.2.3. LANDSCAPING COST

A landscaping cost of $0.50 per square foot was used for costs associated with
revegetation of disturbed construction areas. For example, the disturbed
surface area of the embankment fill was assumed to require landscaping.
Similarly, the interior slopes of the detention basins were assumed to require
revegetation. Costs associated with preparing a Native Plant Inventory, setting
up a plant nursery and maintenance are not included but should be considered

when a final design is established.

6.2.4. MAINTENANCE COST

Costs associated with maintenance of proposed structures and facilities should

be evaluated in detail after the final design has been established.

Routine and non-routine maintenance tasks responsibilities need to be clearly
understood and enforced. The structures and facilities proposed under each of
the design alternatives will not achieve the intended purposes if regular

maintenance and inspections are not undertaken.

The basic maintenance elements for proposed structures and facilities are

described below.
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Routine Maintenance

Mowing: retention/detention basin slopes, channel embankments and
inlet/outlet structures must be mowed at least twice a year to discourage

weed and plant growth.

Debris and Litter Removal: debris and litter accumulate near

retention/detention basin inlet/outlet structures and in channels around

vegetation and should be removed during regular mowing operations.

Inspections: retention/detention basins and channels should be inspected on
an annual basis, and particularly after a storm event, to ensure that the

designed structure operates in the manner originally intended.

Erosion Control: unwanted erosion on slopes and embankments should be

corrected when observed.

Nuisance Control: standing water or soggy conditions on retention/detention

basins should be corrected when observed to prevent unwanted vegetation

growth and mosquito breeding.

Non-Routine Maintenance

Structural Repairs and Replacement: proposed structures have elements

and materials that have different life-span limits and will eventually deteriorate

and need repair or replacement.

Sediment Removal: retention/detention basins will accumulate significant

quantities of sediment over time causing storage capacity concerns.
Accumulated sediment should be removed from retention/detention basins
every 5 to 10 years and/or after a significant accumulation occurs during a

storm event.
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6.2.5. GENERAL CONDITIONS AND FEES

Costs associated with engineering design, construction surveying/management,

equipment mobilization, and contingencies were estimated as ‘soft cost’ for each

alternative.

6.3. EVALUATION MATRIX

Using the themes described in Section 6.1, a matrix was created to grade each

proposed alternative and the ‘No Action’ alternative. Grade scale is as follows:

Strong = 3
Average = 2
Weak = 1

Table 6.1 - Evaluation Matrix

(Meets all requirements of a theme)

(Meets some requirements of a theme)

(Meets none of the requirements of a theme)

- o~ o

c o o o

2 2 2 2

s ® ® ©

o = = £

2 = £ =

< < <

Section 404 (CWA) Compliance 3 3 3 3
Hydraulic Performance i 3 2 2
Flood Risk Reduction 1 3 3 3
Drainage Corridor Preservation 3 3 3 3
Compatibility with Land Development Plans 1 3 2 3
Recreation/Multi-Use Opportunities 1 3 2. 3
Land Benefits 1 3 2 3
Project Cost 1 2 2 3
Overall Rating 12 23 19 23
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6.4. PREFERRED ALTERNATIVE

Based on the result shown in the Evaluation Matrix, two design alternatives meet
most of the themes designated for the preferred solution. The main difference
between these two alternatives lies in the location and infrastructure size required for
the retention/detention basin. While Alternative 3 locates the retention/detention
basin north of Hwy. 74 in an isolated area, Alternative 1 places it north of the CAP

Canal.

The area north of the CAP Canal between US60 and 195" Ave. and between 195"
Ave. and 163 Ave. has been identified as a regional flood control/recreation/multi-
use area in the Wittmann ADMP (Ref.3) published by the District. Exhibit 10 shows
the proposed multi-use area north of the CAP Canal that was obtained from the
ADMP report.

The designation of the area north of the CAP Canal as a regional multi-use area

makes Alternative 1 the most desirable design solution.
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7. CONCLUSIONS AND RECOMMENDATIONS

7.1. CONCLUSIONS

The evaluation process was to identify design alternatives that would provide: 1)
Conveyance of 100-Yr peak flows, 2) Storage of stormwater runoff, 3) Management

of stormwater runoff, and 4) Preservation of drainage and wildlife corridors.

Findings and plans from studies published by the Flood Control District, City of
Surprise, Arizona Game and Fish Department, U.S. Corps of Engineers, and

Consultants were referenced and made part of the evaluation process.

Extensive field work was done to established flow paths and drainage patterns,
tributaries locations and hydraulic capacities, channel sections and character,
vegetation type and place within corridors, surface soil characteristics and

subsurface soil samples, and survey of existing drainage infrastructure.

The hydrology analysis of the preferred alternative includes modifications to the
ADMSU 100-year existing conditions models. Hydraulic analysis was developed
using 1-Dimension model (HEC-RAS) and its results evaluated against a 2-
Dimension model (FLO-2D).

Computation of total scour was developed for the 100-Year flood peak using the
Drainage Design Management System for Windows software (DDMSW) (Ref.7)
provided by the District. The total scour depth was estimated by adding the
computed values for general scour depth, bedform scour depth and the low flow

scour depth.

The preferred alternative will consist of a 600 ft. wide drainage corridor with bank
improvements (within Grand Vista Development) and a low-flow channel. From

Grand Vista Development southernmost boundary down to the CAP Canal (Sta.
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0+00 — 80+00), the preferred alternative will consist of a 1,000 ft. wide drainage
corridor with a trapezoidal channel section designed below existing ground

elevations.

A Retention/Detention Basin north of CAP Canal would be required to help mitigate

flood hazards downstream and overtopping of canal embankment.

7.2. RECOMMENDATIONS

The recommended design alternative provides an adequate drainage system with

sufficient capacity to safely convey the existing and future conditions runoff.

The data and analyses presented in this report should be used as the baseline
information required for the final design of the preferred design solution. As part of
the final design process for each phase of the proposed drainage corridor, the
Engineer will be required to provide technical documentation regarding the
hydrology and hydraulic data used to design the required drainage infrastructure
(detention basins, low-flow channels, bank protection, culverts, etc.). Additionally, it
must follow the general design guidelines established by this Drainage Plan to

comply with the overall stormwater management system.
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APPENDIX A: HYDROLOGY




A.1 HEC-1 BASE MODEL
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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1 ID PROJECT NAME: AF3 STUDY AREA JOB#: 238-08

2 ID PREPARED FOR: SFI GRAND VISTA

3 ID PREPARED BY : ARGUS CONSULTING
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5 ID STORM EVENT: 100-YR / 24-HR

6 ID MODEL COND.: BASE MODEL (CURRENT CONDITIONS)

T ID FILE NAME : BASE.DAT
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24 ID W PROJECT: Wittmann ADMP LEVEL III bl
28 ID %K CLIENT: Flood Control District of Maricopa County g
26 ID i PREPARED BY: Entellus, Inc. LA
27 ID *k PROJECT No: FCD 2004C060 (Entellus 310.041) *
28 ID X FILE NAME: WADMP_Level III wtec24.hcl ey
29 ID **  DATE: March 30, 2009 >k
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31 ID sk e gk gk e ok ke ok sk ok e ok o e ok ke ok ke ok ok ok ok ok o ok ek ke ke ok ok ok sk o ok ok ok ko o ok e ok ok ok ok e ke o o ok kb o ok ok ke ok ok ok ok ok ko ok ok ok ok ok ok ok ok
32 ID * ok * K
33 ID ik STORM: 100-year 24-hour Storm %3
34 ID i DEVELOPMENT CONDITIONS: Existing Conditions %3
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37 ID

38 ID Adjustments made to the model are:

39 ID

40 ID

41 ID 1. Modify PDWEST QI card

42 ID

43 ID 2. Modify PDEAST QI card

{ 44 ID

45 ID 3. ST_IWl (@ SR74)

46 ID Added offline retention at IW386. This was done by

47 ID allowing the first 110cfs to pass through, and removing the

48 ID remaining peak. The Design storm for this basin is the 6hr event.
49 ID The Basin has 20 acre-ft of design storage (llaf for this model).
50 ID

51 ID 4. ST _IW2 (@ SR74)
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11 .

325

13.

14.

15

16.

17,

Added offline retention at CIW390. This was done by

allowing the first 2150cfs to pass through, and removing the

remaining peak. The Design storm for this basin is the 6hr event.

The Basin has 60 acre-ft of design storage (39%9af for this model).
HEC-1 INPUT

ST IW3 (@ SR74)
~ Added offline retention at IW389. This was done by
allowing the first 100cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 3 acre-ft of design storage (O0af for this model).

ST_TW1 (@ SR74)
Added offline retention at CIW380. This was done by
allowing the first 6850cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 45 acre-ft of design storage (4laf for this model).

ST_WI1 (@ SR74)
Added offline retention at TW450A. This was done by
allowing the first 520cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 20 acre-ft of design storage (6af for this model).

ST_WI2 (@ SR74)
Added offline retention at TW576A. This was done by
allowing the first 340cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 35 acre-ft of design storage (17af for this model).

ST_PI1 (@ SR74)
Added offline retention at CPI684. This was done by
allowing the first 8350cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 24hr event.
The Basin has 60 acre-ft of design storage (58af for this model).

ST_IW4 (@ US60)
Added offline retention at CIW374. This was done by
allowing the first 170cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 30 acre-ft of design storage (17af for this model).

ST_IW5 (@ US60)
Added offline retention at CIW382. This was done by
allowing the first 150cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 40 acre-ft of design storage (22af for this model).

ST_IW6 (@ US60)
Added offline retention at CIW388. This was done by
allowing the first 1700cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 160 acre-ft of design storage (127af for this model).

STIW7A & STIW7B (@ US60)
Added two offline retention at IW312 and CIW365. This was done by
HEC-1 INPUT

allowing the first 450cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 30 acre-ft of design storage (10af for this model).

ST TW2 (@ US60)
" Added offline retention at CIW368. This was done by
allowing the first 100cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 40 acre-ft of design storage (19%9af for this model).

ST_TW3 (@ US60)
Added offline retention at DUSOl1l. This was done by
allowing the first 3350cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 70 acre-ft of design storage (57af for this model).

ST WI3 (@ US60)
" Added offline retention at CUS04. This was done by
allowing the first 2650cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 90 acre-ft of design storage (77af for this model).

ST_WI4 (@ US60)
Added offline retention at CUS09. This was done by
allowing the first 4800cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 35 acre-ft of design storage (6af for this model).
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18. IW357, TW446A, TW450, TW452, TW485 (along US60 Channel)
SUbdivided subasins into north of channel and south of channel. This

was done to better determine the contributing flow to the channel
DDMSW 2.1 was utilized to calculate the Green and Ampt and Clark
parameters. The new parameters for the subbasins are as follows:

BA TC R IA  DTHETA PSIF  XKSAT RTIMP
[sgmile] [hr] [hr] [in] [in] [in/hr] (%]
IW357N 0.3340 0.538 02526 0-32 0.16 9.70 0.05 14
IW3578 0.4117 0.529 0.403 0.34 0515 6.60 0.14 9
TW446N 0.1872 0.521 0.624 0.35 0525 5.20 025 o)
TW446S 0.1501 0.296 0,198 0:33 013 10.10 0.04 12
TW450N 1.0296 0.696 0.594 0.35 0.15 9.70 0.05 1
TW450S 0.2238 0.408 0.316 0.34 0.15 7.60 0.10 8
TW452N 0.3218 0.408 0.290 0.35 0.15 9.70 0.05 5
TW4528 0.1398 0.442 0.465, " 0.32 0:15 9.70 0.05 14
TW485N 1.6192 0..729 05108 10,35 0.3 6.80 0513 5
TW4858 0.7537 0.592 0x392° 034 Q425 4.35 0.40 6

19. R357N, R446N, R450N, R452N, R485N.
Routes were added following the subdivision of the above subbasins.
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It was assumed that the typical X-section utilized for the original
route (which is still employed following the south subbasin) was
sufficient. Lengths and slopes were calculated for the new routes.

20. R450B, R452B, RD454, R576B
Routes were modified are upstream of the US60 channel.

21. C450N, and C452N.
Added C450N and C452N as part of the US60 channel.

22. CTW446, CIW357, CTW450, CTW485
Concentration points were modified for the US60 channel.

23. DUSO01 (@ US60)
A diversion was added (or modified) at CIW370 to allow flow to
continue south along US60. This diversion was recalled prior to
Cuso2.

24. RDUSO1 (@ US60) g
A diversion route conecting CUSOl1 to CUS02 was added along US60.
The route was assumed to be a trapezoidal channel.

25. DUSO02 (@ US60)
A diversion was added (or modified) at IW372 to allow flow to
continue south along US60. This diversion was recalled prior to
CUS10. Also, CUS02 was added to combine DUS02 and RDUSO1.

26. RDUS02 (€ US60)
A diversion route conecting CUS02 to CUS03 was added along US60.
The route was assumed to be a trapezoidal channel.

27. DUSO3 (@ US60)
A diversion was added (or modified) at IW375 to allow flow to
continue south along US60. This diversion was recalled prior to
CUS11. Also, CUSO3 was added to combine DUS03 and RDUS02.

28. RDUS03 (@ US60) 3
A diversion route conecting CUS03 to CUS04 was added along US60.
The route was assumed to be a trapezoidal channel.

29. DUSO04 (@ US60)
A diversion was added (or modified) at TW448 to allow flow to
continue south along US60. This diversion was recalled prior to
CUS05. Also, CUS04 was added to combine DUS04 and RDUSO03.
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30. RDUSO04 (@ US60)
A diversion route conecting CUS04 to CUS05 was added along US60.
The route was assumed to be a trapezoidal channel.

31. DUSO5 (@ US60)
A diversion was added (or modified) at TW446N to allow flow to
continue south along US60. This diversion was recalled prior to
CUSO06. Also, CUSO05 was added to combine DUS05 and RDUSO4.



32.

33

34.

35.

36.

37,

38.

39,

40.

44 .

RDUSO0S5 (@ US60)
A diversion route conecting CUS05 to CUSO6 was added along US60.
The route was assumed to be a trapezoidal channel.

DUS06 (@ US60)
A diversion was added (or modified) at C450N to allow flow to
continue south along US60. This diversion was recalled prior to
CUS07. Also, CUS06 was added to combine DUS06 and RDUSO05.

RDUS06 (@ US60)
A diversion route conecting CUS06 to CUSO7 was added along US60.
The route was assumed to be a trapezoidal channel.

DUS07 (@ US60)
A diversion was added (or modified) at C452N to allow flow to
continue south along US60. This diversion was recalled prior to
CUS08. Also, CUSO7 was added to combine DUSO7 and RDUS06.

RDUS07 (@ US60)
A diversion route conecting CUS07 to CUSO8 was added along US60.
The route was assumed to be a trapezoidal channel.’

DUSOB (@ US60)
A diversion was added (or modified) at C485N to allow flow to
continue south along US60. This diversion was recalled prior to
CUS09. Also, CUSO8 was added to combine DUSO8 and RDUSO07.

RDUS08 (@ US60)
A diversion route conecting CUS08 to CUS09 was added along US60.
The route was assumed to be a trapezoidal channel.

DUS09 (@ Us60)
A diversion was added at CWI576 to allow flow to enter the US60
channel. This diversion was recalled prior to
CUS09. Also, D576 was modified after CWI576. This modification
removed the breakout flow to the west and into the BNSF
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property and existing homes to the south.

CUS10 (@ Usé0)
CUS10 was added to combine R560A and CUS09.

RDUS10 (@ US60)
A diversion route conecting CUS10 to CWIS582 was added along US60.
The route was assumed to be a trapezoidal channel.

IW346, IW322, SV294 and SvV298
SUbdivided subasins into north of channel and south. This
was done to better determine the contributing flow to the channel
DDMSW 2.1 was utilized to calculate the Green and Ampt and Clark
parameters. The new parameters for the subbasins are as follows:

BA Te R IA DTHETA PSIF XKSAT RTIMP

[sgmile] [hr] [hr] [in] [in] [in/hr] [%]
IW346N 1.0720 0.588 0.347 0.35 0..15 9.70 0.05 5
IW346S 2.3710 1.042 0.639 0.35 0..25 5.40 0.23 5
IW322N 1.0900 0.950 0.830 0.35 0:15 9.70 0.05 5
IW322S 0.8000 0.840 0.680 0.35 0.15 7.60 0.10 5
SV294N 2.1400 0.830 0.470 0.35 0.15 8.80 0.06 5
SV294S 0.5100 0.890 0.790 0.30 0..19 6.60 0.17 14
SV298N 0.5600 0.900 1.020 0.35 0.18 9.70 0.05 5
SV298S 0.5200 0.860 0.720 0.35 0..177 6.80 0.13 5

R346N, R322N, R294N and R298N
Routes were added following the subdivision of the above subbasins.
It was assumed that the typical X-section utilized for the original
route (which is still employed following the south subbasin) was
sufficient. Lengths and slopes were calculated for the new routes.

C346N, C294N and C298N
Added C346N to combine IW346N and RIW351.
Added C294N to combine SV294S and R294N.
Added C298N to combine SV298S and R298N.

D34 6N
A diversion was added (or modified) at C346N to allow flow to
continue south. This diversion was recalled prior to
C346.

RD346

z

A diversion route conecting C346N to C346.
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The route was assumed to be a trapezoidal channel.

47. D382A and D382B
Modified D382A to have 0% of flow goes to CIW384.
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Moved D382B after RIW386.

48. D351 and RIW351
Modified D351 and RIW351, so 100% of flow goes to CIW361
and 0% continues along RIW351.

49. D357
Modified D357, so 100% of flow goes to CIW363
and 0% continues along RIW357.

50. D363
Modified D363, so 100% of flow goes to CIW361
and 0% continues along RD363.

51. DLMO1 (1/2 mile south of Lone Mtn. Rd.)
A diversion was added (or modified) at SV298N to allow flow to
continue south. This diversion was recalled prior to C298S.

52. RDLMO1 (1/2 mile south of Lone Mtn. Rd.)
A diversion route conecting DLMOl1 to CLM02 was added.
The route was assumed to be a trapezoidal channel.

53. DLMO2 (1/2 mile south of Lone Mtn. Rd.)
A diversion was added (or modified) at IW322N to allow flow to
continue east. This diversion was recalled prior to CIW322.
Also, CLM02 was added to combine DLM02 and RDLMO1.

54. RDLMO2 (1/2 mile south of Lone Mtn. Rd.)
A diversion route conecting CLM02 to CIW350 was added.
The route was assumed to be a trapezoidal channel.

55. CUS60 & RDUS11 (@ US60)
Added a new concentration point at US60 channel CUS60 to combine
CWI582 and RWI560. Route RWIS582 was change to US60 channel route RDU

56. ST WIS (@ US60)
Added offline retention at RDUS10. This was done by
allowing the first 3900cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 100 acre-ft of design storage (82af for this model).

57. ST PI2 (@ US60)
Added offline retention at CUS60. This was done by
allowing the first 6800cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 80 acre-ft of design storage (58af for this model).
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58. ST_PI3 (@ US60)
Added offline retention at CWIS554. This was done by
allowing the first 6500cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 24hr event.
The Basin has 30 acre-ft of design storage (29af for this model).

59. D349
The diversion to CIW356 was modified to keep all flow in
the wash to CIW356.

60. ST_PI4 (@ US60)
Added offline retention at CWI552. This was done by
allowing the first 6050cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 24hr event.
The Basin has 60 acre-ft of design storage (56af for this model).

TR CAP Structure Modifications R

61. SCP010 (CAP Structure 010)
The CAP structure CAP010 was modified. It was assumed that
the overchute width was restricted from 67 feet to 30 feet.
It was also assumed that additional volume was available for
storage.

62. SCP020 (CAP Structure 020)
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The CAP structure CAP020 was modified. It was assumed that
the overchute width was widened from 47 feet to 110 feet.

It was also assumed that additional volume was available for
storage.

63. SCP030 (CAP Structure 030)
There were no modifications made to CAP structure 030.
It appears as though the BOR does not have any land at this
location, so a large overchute (135 feet) was constructed to
allow the flow to pass relatively uninhibited. Currently there
is minimal storage at the location and no storage was added.

64. SCP040 (CAP Structure 040)
The CAP structure CAP040 was modified. It was assumed that
the overchute width was restricted from 87 feet to 65 feet.
No additional storage volume was required at this CAP structure

65. CWIS552 / ST_PI4 - DUS60 (US60 and CAP)
Added diversion at US60 and CAP to divert 50% of flow
and volume to STOR1. The remaining 50% corresponds to
not more than the original volume arriving at
CAP structure CAP050 from the US60.

66. RDUS60 - CWIS542
Added diversion route from CWI552/DUS60 to CWI542, and increased
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combine from 2 to 3 at CWIb542.

67. SCP050 (CAP Structure 050)
The CAP structure location CAP050 was modified. No change to
the overchute was required, but it was assumed that additional
volume was available for storage.

68. STOR1 (CAP Structures 060 to 140)
Modifications were assumed at the CAP storage area STOR1l. 1In
particular it was assumed that additional storage area was
available. Also, it was assumed that CAP structure
CAP100 was restricted to be approximately 80% of the current
discharge rating curve. This was done because the
downstream wash does not appear to have sufficient
capacity to carry the 100-year discharge. Also the
sequence of diversions following STOR1 corresponding
to the overchutes was modified.

69. DCAP* (Diversion from STOR1 to STOR2)
It was assumed that this diversion no longer existed,
therefore no flow was allowed to spill over from STOR1
to STOR2. This was accomplished by modifying the diversion
DCAP* and incorporating it into STOR1.

70. STOR2 (CAP Structures 150 to 190)
The only modification besides not allowing DCAP* to spill
into STOR2 was the assumption of additional available
volume for storage. Also the sequence of diversions
following STOR2 corresponding to the overchutes was modified.

71. SCP200 (CAP Structure 200)
There were no modifications made to CAP structure 200 or
the associated storage area.

72. SCP210 (CAP Structure 210)
The CAP structure location CAP210 was modified. No change to
the overchute was required, but it was assumed that additional
volume was available for storage.

73. SCP220 (CAP Structure 220)
The CAP structure location CAP220 was modified. No change to
the overchute was required, but it was assumed that additional
volume was available for storage. Also a slight modification
was made to the overchute rating curve.

R R CAP Structure Modifications Gk ok k ok h ok ko ok ok h ko h ok ok ko x b

74. CTW402 (C402)
Modified CTW402 to combine 2 and added C402 to get combine of
only RTW410 and TW402 (excluding RTW404)

75. RDCP16
Modified route RDCPl6 to be a trapezoidal, constructed channel.
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76. C740 / CPD740
Added concentration point C740 and rearranged to combine
RDCP16 and PD740. CPD740 was changed to combine 2 (C740, RDCP17)
instead of 3 (RDCP16, RDCP17, PD740).

77. RPD740
Modified route RPD740 to be a trapezoidal, constructed channel.

78. R726B
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Modified route R726B to be a trapezoidal, constructed channel.

79, G126 [ CEDI26
Added concentration point C-726 and rearranged to combine
R726 and PD726. Modified CPD726 to combine C-726 and PD716.

80.

B 5

82.

83.

84.

86.

87.

81

96.

91.

98.

99,

D525

The split at US60 near Martin Acres was modified. It was
assumed that a 60% along US60 (Picacho wash) 40% through
Martin Acres. This was based on the available land between
the Asante development northeast ofUS60 and the US60 itself.

WI560A / R560A
Moved WI560A and R560A to enter CUS09 and the US60 channel.
Also Modified (shortened) R560A. This also required the

modification of CWI560 to combine only 5.

RIW363
Modified route RIW363 slightly to contain additional

flow from control of splits.

ST_PI5 (@ US60 south of CAP)
Added offline retention at WI525. This was done by

D525

allowing the first 850cfs to pass through,
remaining peak. The Design storm for this
The Basin has 40 acre-ft of design storage

and removing the
basin is the 6hr event.
(24af for this model).

/ RD525 (diversion at US60 north of Martin Acres)

Modified diversion D525 to be a 50 / 50 spl

it. 50% is allowed

to pass through the culverts through Martin Acres and the

remaining 50% follows the US60 allignment t
modified RD525 to be a trapezoidal channel.

RWI525 (Martin Acres)
Modified RWI525 to be a trapezoidal channel.

WI506 / C506 / CWI506(Martin Acres)
Moved subbasin WI506 within the model and added concentration
point C506 to combine RWI525 and WI506. This was to get a
flow for the Martin Acres Channel. Also adjusted CWI506

from 4 to 3.

CWT120 / C120
Added concentration point C120 to combine RWT150 and WT120.

Also modified CWT120 to combine 3.
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D624A / RD624A
Added diversion D624A after concentration point C624A.
routed and retrieved diversion prior to new CP C621N.

PI62IN / RD612 / C621N
Split subbasin PI621 into PI621N and PI621S.
Modified route RD612 (shortened, widened slightly) to

combine at C621N and added C621N.
C621N combines PI621N, RD612 and RD624A.

D621N / RD621N
Added iversion after C621N. The diverted flow represents the wash.

C609

C606

Retrieved and routed D62IN prior to CPI621.
/ D609

Added CP C609 to combine CPI609 and RD621N.
added and the diverted flow represents the

/ D609 / RD609 / CPI606

o CWI524. Also

The diversion D609 was
channel flow.

Retrieved D609 and routed as RD609 and added CP C606 prior
to CPI606 to combine PI606 and RD609. CPI606 was

modified to combine R606A and C606.

RPI606 / RPI603 -
Modified RPI606 and RPI603 to be trapezoidal sections.

C600

C246

C216

D248

/ CPI1I600

Added C600 to combine RPI603 and PI600. Modified CPI600

to combine C600 and RPI633.

/ WI500 z
Moved WIS500 and added C500 before McMicken

/ RD251 & D250 / RD25

Dam.

Added diversions after SV251 and SV250. These are

routed via a trapezoidal channel to C246.

/ CSV246
Created C246 to combine CSV246 and RD250.

L IC2164. v (CEVZL6

Added C216 to combine CSV244 and C246.
Added C216.1 to combine C216 and SV216
Modified CSV216.

Controlled D248 so all flow follows RD248.

Modified CSV246.
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100. RWIS06
RWI506S was modified to be a trapezoidal channel.
Also it was assumed that the currently graded Rio Rancho channel
was existing and functioning per the drainage report.

101. D678 / DO€78
HEC-1 INPUT
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Modified split after CPI678 so that all flow stayed within
Picacho Wash and so that the split does not occur.
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** THE FOLLOWING CHANGES HAVE BEEN MADE TO THE WITTMANN HYDROLOGY MODELS ik

** DATED OCTOBER 2004: %
R * ok
b -Diversion added after CTW480 *%
Wk -Main flow (5%) to CTW478 *x
i -Diverted flow (95%) to CWIS584 R
il -Added concentration point CWI584 combining RD480 and WI584 ¥
i -Hard coding was added to CTW478 g
iy -Route added after D480 (Diversion Recovery) .
ok -Route RWIS584 was adjusted e
v -Storage Route SCP050 was adjusted i
i -Route R508* was adjusted il
o -Hard coding for CWI510 was adjusted *E
- -
b -Diversion D618 was moved from after CPI618 to before RDCP12 KX
D -Updated route RD618 information e
* % -Hard coding on CPI618 was adjusted L
E -Hard coding on CPI615 was adjusted s
ox o
** -Route RPI639 changed from following US60 to CPI636 to route i
" through US60/RR structures and combine with CWIS506 4
ey -Cards PI639, D524, RD524, CPI639 and RPI639 were changed from **
ok following R624A to follow RWIS524 ok
e -CPI636 was removed-no longer needed to combine PI636 & RPI639 **
s -RPI639 information was changed to reflect new route KX
A -CWI506 changed from combining 3 to combine 4: i
ol RWI525, RWI524, RPI639 & WI506 i
4 -Hard coding on CWI506 was adjusted ok
¥k -Hard Coding on CWI500 was adjusted %
* P
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PROJECT: Wittmann ADMS Update

CLIENT: Flood Control District of Maricopa County
PREPARED BY: Entellus, Inc.

PROJECT No: FCD 2002C029 Entellus 310.032

FILE NAME: WTEC24-addendum.hcl CREATED DATE: FEB 01, 2004

MODIFIED DATE: MAY 04, 2005

STORM:
100-year 24-hour Storm

DEVELOPMENT CONDITIONS:
Existing Conditions

MODELING ASSUMPTIONS:
It was assumed that the US60 did not have adequate
storage to cause any significant attenuation.

The assumption was made that the CAP Canal embankment
would not be breached under a large flood event.

The assumption was made that the Beardsley Canal would
not fail under a large storm event (Per District
Instruction). In addition, the berm north of the
Beardsley canal and east of US60 was assumed to fail
(per district Instruction).
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MODELING METHODS:

For both the CAP and Beardsley Canals, once the berm
elevation was reached weir flow was assumed. It was
also assumed that any weir flow over the canal that
might enter the canal and be diverted out of the study
area was insignificant, and thus was ignored. In other
words all weir flow over the canal embankment reaches
the downstream concentration point.

Typical X-sects were developed, and it was assumed
that a typical x-sect could adequately represent
various reaches.

Time-Area Relations were used base on the District's
Hydrology Manual criteria. Two Time-Area Relation
Curves were utilized:

-Urban

-Natural 2
The Time-Area Relation Curves were taken directly
from the manual

This model utilizes QI cards to input the Padelford
hydrographs from the 100-year 6-hour existing
conditions model developed by A-N West Inc. for the
Padelford Wash Floodplain Delineation Study. The
hydrograph was altered from its original form
HEC-1 INPUT PAGE 14

(2-minute interval to 5-minute interval) through
simple interpolation.

Clark Unit Hydrographs were used for all subbasins
except the two subbasins directly upstream of the
Bonita Dam (PD726B and PD740 use S-graphs). The UC
parameters were calculated using the WMS7.0 software.

For Basins PD726B and PD740 S-Graphs were utilized per
the request of the FCDMC. Limited details regarding
the calculations of the S-graphs can be found in the
model by the basin KK card. For full details of the
S-graph calculations refer to the Appendix.

Normal Depth routing was used for all routing reaches.

Hard coding was used to account for the percentage of
area associated with a diversion. Because of the use
of JD cards and aereal reduction, hard coding was
necessary to properly account for area. For a given
diversion a percentage of the flow is routed to two
different locations. The same percentage of area
follows that diverted flow. In addition the area
downstream of the main path is reduced or increased and
is hard coded to account for the loss or gain of area.
Hard coding was performed based on the 24-hour existing
conditions model.

Stage-storage was developed for all the structures
along the CAP Canal, as well as along the Beardsley
Canal. 1In addition several stage-storage locations
were developed for areas with significant storage
along the SR74. No storage was modeled along the US60
and railroad, but the culverts were analyzed for
diversion potential. Diversions were placed in the
model where deemed appropriate. See appendix for
details.

FLO-2D was utilized to calculate the split flows at
concentration points CIW351. CIW357, CIW363 and CWI576.
See appendixz for modeling details.
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24-hour distribution

0.005
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0.257 0.283 0.387 0.663 0.707
0.815 0.825 0.834 0.842 0.849

.875 0.881 0.887 0.893 0.898 0.903 0.908
0.934 0.938 0.942 0.946 0.95
0.968 0.971 0.974 0.977 0.98
0.998 1.0
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WT140
3.7893
0.35 0.35 4.071 0.385 19.488
1.375 0.969
Natural Time-Area Relation
0 3 5 8 12 20 43 75 90
100

ROUTE UPDATED 4/14/04
HEC-1 INPUT

RWT140

4 FLOW 0.0 0.0
0.06 0.035 0.06 13053 0.0192

* WTTS20 1

KK
BA
LG
uc
UA
UA

KK
HC

.

*

KK
*

RC

0 33 134 180 213 256 496 507
1394 1394 1392 1388 1388 1392 1394 1394

WT130
2.5672
0.:35 0, 331 4.724 0.282 10.801
0.908 0.676
Natural Time-Area Relation
0 3 5 8 12 20 43 8 90
100
Combines RWT140 and WT130
CWT130
ROUTE UPDATED 4/14/04
RWT130
5 FLOW 0.0 0.0
0.045 0.035 0.045 5750 0.001
McMicken Dam Channel
0 46 101 121 T7L 181 1421
25 14 4 0 0 4 14 25
WT160
0.8126
0.35 0.35 4.39 0.335 17.815
0.829 0.730
Natural Time-Area Relation
0 3 5 8 12 20 43 75 90
100
ROUTE UPDATED 4/14/04
HEC-1 INPUT
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863

864

878

889

890
891

892
893

894

RS 7 FLOW 0.0 0.0
RC 0.045 0.035 0.045 6168
* McMicken Dam Channel

RX 0 46 101 121
RY 25 14 4 0
*

HEC-
IO s wwime s lisasswaBoinmmas i s s 4
KK WT110
*

BA 2.8957

LG 0.35 0.287 4.795 0.285
uc 0.846 0:535

* Natural Time-Area Relation

UA 0 3 5 8
UA 100

*

* Combines WT100 and RWT110

KK CWT110

HC 2

* ROUTE UPDATED 4/14/04

KK RWT110

RS 5 FLOW 0.0 0.0
RC 0.045 0.035 0.045 7640
* McMicken Dam Channel

RX 0 46 101 121
RY 25 14 4 0
*

KK WT100

BA 3.8475

LG 0.346 0.287 4.578 0.316
uc 0.958 0.628

* Natural Time-Area Relation

UA 0 3 5 8
UA 100

.

* Combines WT100 and RWT110
KK CWT100

* ROUTE UPDATED 4/14/04

KK RWT100

RS 1 FLOW 0.0 0.0

RC 0.045 0.035 0.045 4778

* McMicken Dam Channel

RX 0 46 101 121
HEC-

5 1 PR PR Lagiaw 5 558 5 & wimme Boisves 5 a5 4

R 25 14 4 0

KK TW406

BA 0.1632
G 0.343 0.25 5.689 0.208
0.179 0.099
tural Time-Area Relation
0 3 5 8
UA 100

* ROUTE UPDATED 4/14/04

KK RTW406

RS 6 FLOW 0.0 0.0
RC 0.04 0.04 0.04 14969
* TSR408

RX 0 301 127 900
RY 1370 1369 1368 1368

0.001

147 5 1
0

1 INPUT

7.191

0.001

171
0

16.889

12

0.001

171
1 INPUT

0.0078

1200
1368

181

181
4

1413

1421
14

1590
1369

3621

1949

1370

........ L Jp——
90 96
90 96
....... D« o 5 e 1O
G( 96
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895 BA 0.9100
896 LG 0.349 0.324 4.317 0:353" 21.505
897 uc 1.129 1.308
* Natural Time-Area Relation
898 UA 0 3 5 8 12 20 43 75 90 96
899 UA 100

*

*

* ROUTE UPDATED 4/14/04
900 KK RTW408

901 RS 10 FLOW 0.0 0.0
902 RC 0.04 0.04 0.04 16567 0.0072
* TSR408
903 RX 0 301 727 900 1200 1413 1590 1949
904 RY 1370 1369 1368 1368 1368 1368 1369 1370

*

905 KK TW404
906 BA 2.0927
907 LG 0.347 0.25 4.926 0.261 6.179
908 uc 0.638 0.320
* Natural Time-Area Relation
909 UA 0 3 5! 8 12 20 43 75 90 96

HEC-1 INPUT PAGE 2

LINE LDs weminis s PO DR S - R K PR s Ry S Sag B R e PO 5 S, Bt o - R U
910 UA 0

* Combines TW404, RTW408, RTW406 and RWT100

911 KK CTW404

912 HC 4

*

* ROUTE UPDATED 4/14/04

913 KK RTW404

914 RS 2 FLOW 0.0 0.

915 RC 0.045 0.035 0.045 29
* McMicken Dam Channel

916 RX 0 46 101 121 171 181 1421

917 RY 25 14 4 0 0 4 14

.

0.001
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Ak rhrh kR kRS ko dkkxdkx END OF WHITE TANKS SUBAREA ** %% %k &% hhhhhhhhrhhnhr it

B S T T T L T T T T T T ok &
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x
o dkokokok ok kk ko ok kk ko k ke kk ok ko ke ok Rk ko hk ok Rk ok Rk kR Kk ek kR ok ko R kR ok ok R R
B R S PSP PP P
A KAFAARAAAA RS hh*d* x4 % BEGINNING OF TONA WASH SUBAREA **** Kk asashsssshsssssnss
I P S %
* LS AR SRR RS SRR R R RS R R R R R i »
B T T L L L L T
d kkR kR bRk ** BEGINNING OF IONA WASH REGION 1 **#*#s+#s+sssssss+ > *
P PSP E P .
918 KK IW371
*
919
920 0.473 26.25
Q‘" “qdr 6: 37 \-44 a0 G4 o
A5
Railroac J n path to CIW366, Diversion to CIW374
From Structure RR40, See Appendix D.5 for analysis
HEC-1 INPUT
NE 1 A e S ST vl TP F e RS S)diea e hayae R R R SR Ble . <ve sk SR (

924 KK D371

925 DT DO371 0.0 0.0

926 DI 0.0 14 79 208 383 823 1374 2014
927 DQ 0.0 0 55 173 335 763 1302 1930
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LINE

993
994

995

KK
*

RS
RC
*

RX
RY

*

*

RD371
i7 FLOW 0.0 0.0
0.043 0.035 0.043 1409 0.0014
WITS130
0 400 456 575 620 650 660
1396.5 13940 1.393.5 1393 1392 1394 1395

* Combines RD371, IW374 and RIW377

KK
*
*

€

H
*
*
*
«
.
*

CIW374

Hard Coded

3i 0:5357

682

1396.5

Hok Rk ok kk ok hkk ok ok ok Ak ko ko h hkhh ok k hh hh ok h kA kA Ak Ak Ak k h ke h ko ke ok ko Rk A kb ok h kR ko ko

Gk ok ok ok ok ok ko Ak

BEGIN LEVEL III ALTERNATIVES MODIFICATIONS

hokok ok ok ko ko ok h

B L R R

KK ST IWd4
-
DT STOIW4
DI 0 170 10000
DQ 0 0 9830
*
R R R o R o o e ok e b e ok ok ke b o o e e e
¥ kkdkakkkkkkdk END LEVEL III ALTERNATIVES MODIFICATIONS *** g
S ok R kR Kk ok ek ok ke Rk ke ok ke ke e e ko ok ok ok ok Rk Rk A R
* ROUTE UPDATED 4/14/4
KK RIW374
*
RS 15 FLOW 0.0 0.0
RC 0.04 0.04 0.04 20437 0.0081
K UPRRAT
RX 0 142 486 525 651 770 1000 1518
RY 1900 1900 1899 1897 1896 1899 1899.5 1900
*
*
KK IW386
»
BA 0.3731
LG 0.334 0.192 8.439 0.072 5.278
uc 0.917 0.945
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 75 90
UA 100
*
K okkkkkok ok h ok ok ok ok kkk ok hkk Rk ok ok k Rk kk ok hh kA kR Rk ok Rk Ak h kA AR AR F AR AR AN I A IS A bbb bbb
* wkkkkdxkksk* BEGIN LEVEL III ALTERNATIVES MODIFICATIONS *****#+4+s >
ook ko ok ek Kk ke ok ke kR ok ok ok ok ko k Ak d R ok d K Rk b kb
*
HEC-1 INPUT
LD; sxaatenets e T I R B htate s K oiant. Sinzed « Mo (A T A Bl il i e e
KK ST_IWl
DT STOIWl
DI 0 110 100000
DQ 0 0 99890
O T R R R S S ‘ot

RC

.
RX
RY
B

KK

EE Rk AR hk

*

END LEVEL III ALTERNATIVES MODIFICATIONS

B e S e S T

ROUTE UPDATED 4/14/4

RIW386
6 FLOW 0.0 0.0
0.043 0.035 0.043 10311 0.0078
IWTS20_1
0 21 75 93 234 280
1952 1949 1948 1946 1945 1948 1

e e e

B

BEGIN LEVEL III ALTERNATIVES MODIFICATIONS

.

e E R L

301
1952

o h .
e ke

ok h ok k o

Use0
From

Diversion: Main path to D382A, Diversion

Structures US006 and US007, See Appendix D.5
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1039 KK CIW384
*

* Hard Coded
1040 HC 2 0.0825

* ROUTE UPDATED 4/14/4

1041 KK RIW384
*
1042 RS 3 FLOW 0.0 0.0
1043 RC 0.04 0.04 0.04 4694 0.0124
%1 TSR3
1044 RX 0 142 486 525 651 770 1000 1518
1045 RY 1900 1900 1899 1897 1896 1899 1899.5 1900
*
k
1046 KK IW381
*
1047 BA 0.3841
1048 LG 0.309 0.19 95152 0.056 11.882
1049 uc 0.704 0.873
* Natural Time-Area Relation
1050 UA 0 3 5 8 12 20 43 75 90 96
1051 UA 100
*
*
*
* This diversion is not routed because the distance trave actual
* point of diversion (not CIW382) to CIW382 is approxima as the
* distance from the same point of diversion to CIW381. us i double
* counting storage in the routes, a route for the diversion was not included
* in the model.
*
* US60 Diversion Recovery: Outflow from structures US006 and US007
HEC-1 INPUT PAGE 28
LINE EDRG v Les e oo 2 e o s A, S e LY - 2 e B3 e eriatans Bradeyioi o « o T ar 7wl Bl aele Ol s 10
1052 KK D382B
1053 DR DO382B
*
*
* Combines D382B and IW381
1054 KK CIw381
* Hard Coded
1055 HC 2 07572
*
* ROUTE UPDATED 4/14/4
1056 KK RIW381
*
1057 RS 3 FLOW 0.0 0.0
1058 RC 0.04 0.04 0.04 4964 0.0096
* TSR371
1059 RX 0 142 486 525 651 770 1000 518
1060 RY 1900 1900 1899 1897 1896 1899 1899.5 1900
*

*

* Combines RIW381, RIW382 and RIW384
1061 KK C359
*

* Hard Coded
1062 HC 3 1.4593

*

*

* ROUTE UPDATED 4/14/4

1063 KK R359
*
1064 RS 4 FLOW 0.0
1065 RC 0.04 0.04 0.04
K IWCS30RD
1066 RX 0 6.5 3
1067 RY 1728. 1725-5 1724 1725:.5
1068 KK IW359
*
1069 BA 2.912
1070 LG 0.345 0.25 5.939 0.187 6.181
1071 uc 0.979 0.571
* Natural Time-Area Relation Y
1072 UA 0 3 5 8 12 20 43 gl 90 96
1073 UA 100
* Combines IW359, R359*, RIW374 and RIW366
HEC-1 INPUT PAGE 29
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1074

1075

1076

1077
1078

1079
1080

1085
1086

1087
1088
1089
1090
1091
1092

LINE

1093
1094
1095
1096
1097
1098

KK CIW359

* ROUTE UPDATED 4/14/4

KK RIW359
RS
RC

.

0.0
13031 0.0059

* okkkk ok Rk ok Rk ok h ok ok kR R Ak kA kR H

Bk ok ok ok k ok Rk ok ok ok ok k ok kR

k kkAk AN KAk k ks ¥ ¥dkdd BEGINNING OF IONA WA

* okkk kA ok kA Ak kb AR AR IR R AN F IR F AR R RN h bk kok ok bk

*

Y

DO 36460

U

ko khkkkh Ak kR AR R R R F AR R E N P g bk ko ko k R
b ok ko h ok kh kR

INPUT

KK SSR19

RS 1 STOR
¢
KK w39
¢ 6.¢

104 109
1725.5 1727 1

Aok hkok ok k ok h ok ko ko

REGION 2 *##¥wx

Bk ok ok ok ok ko h ok ok ok ok ok ok ok kR ok

20 43

R

ES MODIFICATIONS *

MODIFICATIONS **

Ak hkE Ak k kR h ok ko ok R

ND STRUCTURE SR190 (HWY74

75

ok ko kR R R R
ok ok ok kb ke h

bk ok kok ke ok ke k

oes

Wk ok ok ok ok ok ko ko

CULVERT)




1111
1112

1113
1114

1115
1116
1107
1118

1119
1120

LINE

1124
1125

1126
1127

1128
1129
1130
1131

1132
K33

1134
1135
1136
1137

1138
1139

1140

1141

LINE

1142

RS 3 FLOW 0.0 0.0

RC 0.043 0.035 0.043 7697 0.0133
* IWTS10_ 1

RX 0 34 89 134 161
RY 2160 2158 2154 2152 2154
*

KK IW390A

*

BA 0.9003

LG 0.35 0.25 6.134 0172 171033
uc 1.033 0.963
* Natural Time-Area Relation

UA 0 3 5 8 12
UA 100

*

*

* Combines IW390A and RIW394
HEC-1 INPUT

2 SR st vt Aows L e v oot et L A 5
KK C390A

*

HC 2

*

*

* ROUTE UPDATED 4/14/4

KK R390A

*

RS 4 FLOW 0.0 0.0

RC 0.043 0.035 0.043 8577 0.0134
* IWTS10 1

RX 0 34 89 134 161
RY 2160 2158 2154 2152 2154
*

*

KK IW390

*

BA 0.3110

LG 0.349 0.25 5.071 0.258 5,221
uc 1.021 1.302

* Natural Time-Area Relation

UA 0 3 5 8 12
UA 100

KK IW392

%

BA 1.1135

LG 0.35 (9 % It} 7.459 0.103 8.347
uc 0.500 0.278
* Natural Time-Area Relation

(07:1 0 3 5 8 12
UA 100

*

*

* Combines IW392, IW390 and R390A
KK CIW390

*

HC 3

*

L B R e S S S S S S e

xSk cxsas | BEGIN) LEVEL LI

B T Y

CIR e T

HEC-1 INPUT

KK ST_IW2

DT STOIW2

198 298 333
2156 2158 2160

198 298 333
2156 2158 2160

20 43 75 90
20 43 75 90

)IFICATIONS ***%+rnsrnsss

DI 0 2150 10000
DQ 0 0 7850

* *** STAGE DISCHARGE / STORR (HWY74 CULVERT)
* KKSSR160

* RS 1 STOR 0

* 50 0 762 1440

*SA 0.0 0.04 0.36 6

* SE 2033 2036 2038 2044

* *k¥kdsxsuwrss  END LEVEL ITI ALTERNATIVES MODIFICATIONS ***+++s%+ssss
"

x

ROUTE UPDATED 4/14/4

96

96

96
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1146

1147
1148

1149
1150

1151
1152
1153
1154

1155

1156

1163

1164
1165

1166
1167

N

KK RIW390

R

RS 5 FLOW 0.0 0.0

RC 0.043 0.035 0.043 11626 0.0101

* IWTS20_1

RX 0 2 75 93 234 280 301 391
RY 1952 1949 1948 1946 1945 1948 1948.5 1952

KK IW388
BA 1.
LG 0
uc i
* Natural Time-Area Relation

8.775 0.061 9.239

UA 0 3 5 8 12 20 43 75 90
UA 00

*

* Ct RIW390 and RIW389

1

*
"

K h ok bk Ak KRR AR R A AR R kR Rk Rk Nk Rk kA ko kR kA ok kR R Rk AN R Ak ok ok ok
B AR BN « END MODIFICATIONS **4 %% %% %444+
o ARk e b o ko ek ok ek ok e ek ok ko ko ok R N

R0 4/1
KK RIW3S

0.0 0.0

“.Wi ). 04 0.04 7726 0.0094
X ( 201 242 303 327 346 350
RY 940 1936 1933.5 1936 1936.5 1940 1940
e ' LEVEL III ALTERNATIVES MODIFICATIONS *##*#*%*ssxs *

bbz into north and south for US60 channel
16 9.7( 14
: o
KK IV
BA( 45¢
» 5 ¢ -] 0.083 11.10¢
IN
\ e € or € subbas
R W 0
) erls s saais S0 B ekl 5 A 15 asomin s 4k 5 3 % isiie Gl smi ¢ 5 0B 5 w8 e s 9
0 190




1181
1182
1183
1184
1185

1186
1187

1188
1189

. 1190

1191
1192
1193
1194
11:95
1196

1197

1198
1199

1200
1201

1203
1204
1205

1206
1207

*

KK 1IW357S

KM Split subbasin IW357 into north and south for US60 channel
BA 0.4117

LG 0.34 0.19 6.60 0.14 9

uc 0.529 0.403
* Natural Time-Area Relation

UA 0 8 5 8 12 20
UA 100

* Combines IW357 and RIW388

43 75 90

KK CIW357

KM Modified HC FROM 2 TO 3 to include R357N

*

HC 3

& HE 3 6.1956

o

*

*

* This split was determined using FLO-2D. The model is titled "WEST" and
*

details and documentation about the model are contained in the Appendix D 5.

KK D357

DT  DO357

DI 0 258 766 975 1140 1340 1556 1789
DI 2120 2357 2736 2992 3255 3301 3472 3610
DO 0 25 766 975 1140 1340 556 1789
DO 2120 2357 2736 2992 3255 3301 3472 3610
* DO 0 £ 211 291 357 437 383 51
* DO 532 601 705 7317 793 854 930 947
*

I e ]

* sk xkkxkkkksx%  END LEVEL III ALTERNATIVES MODIFICATIONS ****k+#*++xsx

S kR Rk KRk kbR ek e ok ok ke ko ok ko ek

;

x

*

ROUTE UPDATED 4/14/4
KK RIW357
*

RS 9 FLOW 0.0 0.0

RC 0.04 0.04 0.04 16693 0.0079

* IWTS30_1 modified

RX 0 50 96 135 160 177
RY 1881 1879 1878 1876 1876 1878

*

FHXKAKIK AR AN KAk k% wk% % END OF IONA WASH REGION 2

LN R T T T S

HEC-1 INPUT

BREECY ., 4 PR LD FEINN Bate spovins 8 LR e Slere tsmins 6
KK IW358

*

BA 0.1641

LG 0.35 0.25 4.638 04333 550

uc 0.683 0.953

* Natural Time-Area Relation

UA 0 3 5 8 12 20

UA 100

KK IW353

BA 2.8030

LG 0.35 0.15 71.59¢ 0.09% 5

ucC 1.004 0.717

* Natural Time-Area Relation

UA 0 3 5 8 12 20
UA 100

-
-

* Combines IW353, IW358, RIW357 and RIW359
KK CIW353

* Hard Coded
HC 4 8.947
*

-

* ROUTE UPDATED 4/14/4

190 206
1879 1881

e S T2 eI

okok kok ok ok ek k ok ok ok ok ok ok ok k ok ok ok k ok ok ok

e S T e R e T

o e S e U S S o oA S A P

*hkkAkhkhkk Xk kx4 ¥ *xk+ %% BEGINNING OF IONA WASH REGION 3 ***hdhkkkhddhhssssss s

L e o T T S S e i A R S e S A g s

sl 5 s s cisiets » 8 oo v i il
43 U4 90
43 15 90

96

4.

1937
5000
1937
5000

13

96

96
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1259
1260

1261

1262

1263

1264
1265
1266

LINE

1270
1271
1272

1274
1275

1276

1288

* Channel Depth

RX 0
RY 4

B

ww
-
o
N
oo
o
o
~
o
~
w
@
o

* Combines IW350, RIW353 and RDLM02

KK CIW350

*

HC 3

Bk ok ok h ok ok ok ok ko k

Rk ok kok ok ok ko ok ko ok

Kk k ok ok ok kR ok ko

B Kk Ak Rk Ak Ak

I

* Na

R
ok Ak kR bk hk R
.

B e T

kkkkkkx% END OF Level III Modifications **«xsskkhkkhkhhhhhhhhhkd *

Mk h kb ke k kb kA hhkhhhhh Ak hhh ok h hkh h ko hkh hhh kA k hkh kR hh ok ko h ok Ak h ko h ok ok h h

B e T T S

«kkxk*k* END OF IONA WASH REGION 3 **xdkdkhhhkkhhhhrhhhrd bk khhdr *

B

T R R R R T S

**+4+* BEGINNING OF IONA WASH REGION 4 ****i*hhrkrdsnrrrkhharrissr *

B e e T

8 12 20 43 75 90 96

B

BE LEVEL III ALTERNATIVES MODIFICATIONS *#** %%

R R R T

1

HEC-1 INPUT PAGE 38

DI 0

.
+

* Railroad Diversion: Ma

* From Structure

* Natural Time
UA 0
UA 100

Ak kR h kA h kb ok ko ok ok ok ok ok ok k ok ko

I1I ALTERNATIVES MODIFICATIONS *##*d%kdikiddisd

T R T T T T T T e e e

bokk ok kR

n path to CIW363, Diversion to CIW365
D.5 for analysis

14 60 116 168 200 240 288 503
0 0 0 0 0 0 41 243
4/4
0 09¢
s 715 3 2 23 8
& 778 1 ¢ a 3 SE
1 ) 0 11.65
3 5 8 12 20 43 90 96
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PAGE 46
I LYs aievere o o liotw 54 arensiBle wiains s o s s woisls s s 50w s s e e O SRas o KIS 4 &SI Foe oo s s a5 us 0
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L
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1475
1476
1477
1478

1479

1480
1481

1482
1483

1484

1485
1486
1487

1488
1489

1490
1491

1492

1493
1494

1495
1496
1497

LINE

DI 0 1620 2850 4080 4200
DI 8154 9013 10040

DQ 0 0 0 0 0
DQ 2214 2833 3500

*

*

* ROUTE UPDATED 4/14/4

KK RIW380
*
RS i i FLOW 0.0 0.0

RC 0.043 0.035 0.043 16914 0.013
* TWTS20-modified X-sect

RX 0 772 796 822 836
RY 1966 1964 1962 1960 1960

*
KK IW370
BA 0.8794

LG 0.337 0.25 4.616 0.331 933
uc 0.967 1.148
* Natural Time-Area Relation

4638 5078 5740 6541 7348

78 338 700 1141 1648

846 857 1771
1962 1964 1966

UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
*
* Combines IW370, and RIW380
HEC-1 INPUT PAGE 48

TB el iy o6 8 R A RN ST oS ) s ke Bl =vssws T whi e s Bistiinns G55 e 10
KK CIW370
KM Added HC to combine US60 diversion
* Hard Coded
HC 2° 13.006
*
*
Tk kR kb ok ok ko ok ok ok ok ok ke ko ok ok bk ko ok ek kR kR R R kR
* kdkkikEktekr PEGIN LEVEL ITT ALTERNATIVES MODIFICATIONS' *%#*dkkkwdxk
h ek ki ek ok ok ko ke ok ok ok ok ko ok ke ok ok ok ok ok ok ok kR
*
*
KK DUSO1
KM Flow diverted to US60 channel
*
DT DOUSO01
DI 0 1200 10000
DQ 0 0 8800
B A AR A AR AR Rk kb ko ok ok ok ko ok ok ok ok ok ek b ok ko ke ek ke ok ke Rk ko ko
* #kdkdvwwiksds  END LEVEL III ALTERNATIVES MODIFICATIONS **r#ssds s
P R R R D R e PP
*
*
* ROUTE UPDATED 4/14/4
KK RIW370
*
RS 3 FLOW 0.0 0.0
RC 0.043 0.035 0.043 7248 0.0095
* TWTS20-modified X-sect
RX 0 772 796 822 836 846 857 1771
RY 1966 1964 1962 1960 1960 1962 1964 1966
KK IW349
BA 0.2498
LG 0. 315 0.25 4.804 0.321 13.991
uc 0.650 0.840
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 90 96
UA 100

Combines IW349 and RIW370

HEC-1 INPUT PAGE 49

IDG . < ioes Livas il sr's2is & u'simla e B s o a's B0 atels SR 675 1ta e sl oletene s 8: cnvosw 9. e 10
KK CIW349
HC 2 3130

-

*
I R R R R T T T T I T T

kkkkkddkidx+  BEGIN LEVEL III ALTERNATIVES

MOBIFICATIONS ***¥sixniohss

I T e T L T

.

* MODIFICAITONS: THis diversion was modified

to kee pall flow to CIW356
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LINE

1548

1549
1550
1551

1552
1553

1554

1555
1556
1857

e
o »

%))
©o

wm

1560
1561

1562

1563
1564

1565
1566

LINE

1569
1570
1571
1572
1573
1574

HEC-1 INPUT

ID e s s A e s AR T Besiats nald R s L By it S Bt s 85 vk s 10

KK IW354

*

BA 0.3605

LG D35 0.15 8.086 0.083 5.0

uc 0.550 051

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96

UA 100

*

*

ek kok kR ek ko ok ek ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok Kk ok ok ok ko ok ok ok ke k kk ok kR

* kdkkkkkkkkkks  BEGIN LEVEL III ALTERNATIVES MODIFICATIONS **xkkkkkkkik

e I e S e

*

*

KK Iw351

™

BA 0.3163

LG 0.338 0.25 4.426 0.393 7.899

uc 0.642 0.658

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96

UA 100

*

KK D363

DR DO363

*

*

* Route updated 04-15-04

KK RD363

+

RS 1 FLOW 0.0 0.0

RC 0.04 0.04 0.04 3820 0.0094

* IWTS30_1

RX 0 50 96 135 160 377 190 206

RY 1880 1879 1878 1876 1876 1878 1879 1880

*

*

* Combines IW351 and RD363

KK CIW351

* Hard Coded

HC 29 0.3163

*

*

* This split was determined using FLO-2D. The model is titled "WEST" and

* details and documentation about the model are contained in the Appendix D 5.4.
HEC-1 INPUT

T Sive o vie £ s o s ks ca ! i T, % i M TR e ot =il B, N o goie. o 10

KK D351

DT DO351

DI 0 68 7 98 126 159 200 243 275 38T

DI 391 440 509 517 634 700 739 2000

DQ 0 68 7 98 126 159 200 243 275 351

DO 391 440 509 571 634 700 739 2000

%

*

* ROUTE UPDATED 4/14/4

KK RIW351 5

RS 10 FLOW 0.0 0.0

RC 0.04 0.04 0.04 24311 0.0076

* IWTS30 2

RX 0 6.5 13 51 102 104 109 110

RY 1 1725.5 1724 1723 I724 1725.5 1927 1728

KK IW346N

BA 1072

LG €35 0. 15 9.70 0.05 5

uc 0.588 0.347

uA 0 3.0 5.0 8.0 12.0 20.0 43.0 5.0 90.0 96.0

UA 100

* Combines RIW351 and IW346N

KK C346N

KM CP added for new subbasin
*

HC 2 1.072

PAGE 51

PAGE 52
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1622
1623

1624

1625
1626

1627

1628
1629

1630
1631

1632
1633
1634
1635

1636
1637

LINE
1638
1639
1640

1641
1642

1643

1644
1645

1646
1647

1648
1649
1650
1651

1652
1653

1654

d kkckhkhkkkkhkhkkhhkkhhkhkhhhk bk hhhkhhhhhhhd bk hhdhh bk k ko hhhhh ke kkhkkkkk*H

*
*

KK DUS02
KM Flow diverted to US60 channel

DT DOUS02

DI 0 200 10000
DQ 0 0 9800
*

B e Rk T

kkkkkkktkkkxt END LEVEL IIT ALTERNATIVES MODIFICATIONS **#*x*¥kxkxkx

*
*
*
ko ke ke ke ok ke ok ok ke ok e ke ok ke ok e ok e ok ok ok ok e ok e ok ok ok e ok ke ok ok ok ek ok ok e ok ke ok ke ok ok ok ok ke ok ke ke ke ok ke ok ke ke ok kok
*
*
*

ROUTE UPDATED 4/14/4

KK RIW372

RS 9 FLOW 0.0 0.0

RC 0.04 0.04 0.04 15367 0.0096
* PSRITS

RX 0 43 62 75 137
RY 1788 1782 1780 1778 1776
KK IW375

BA 0.6582

142 2317 278
1778 1780 1786

MODIFICATIONS *#*dads kit

LG 0.348 0.15 7.035 0.121 5.528
uc 1.392 1.824
* Natural Time-Area Relation
UA 0 3 5 8 12
UA 100
*
*
R e T T e e ]
* **%xiksxrkss  BEGIN LEVEL III ALTERNATIVES
T ek ok ok ok ko ko ok ok ok ok ok ok ok ekt ok ok ok ok e ok ok ok ek ok ok ok ok ok ok ok kR Rk R R R ok kR e ok
*
i
HEC-1 INPUT
T e ot SRR IS Wk Il e P )
KK DUSO03
KM Flow diverted to US60 channel
DT DOUSO03
DI 0 150 10000
DQ 0 0 9850
*

ROUTE UPDATED 4/14/4
KK RD372

RS 1 FLOW 0.
1828 0.0033
WITS130

RX 0 400 456 575 620
RY1396.5 1394 1393.8 1393 1392

e Ol s Petd e s SO
650 660 682
1394 1395 1396.5

LS EE R R R R R R R R R R R R R S T I S S SR G SR SRS S e

*
*
*
* RC 0.043 0.035 0.04
*
-
*
B

¥hkExkEkkkxxx END LEVEL III ALTERNATIVES

>
>
*
B

KK RIW375

ROUTE UPDATED 4/14/4

FLOW 0.0 0.0

0.04 0.04 13330 0.0099
43 62 137

1782 1780 1 1776

KK IW364
*

BA 1.1451

LG 0.342 0.14 9.898 0.043 7 <518
uc 0.683 0.489

* Natural Time-Area Relation

UA 0 3 5 8 12
UA 100

*

“«

* Combines IW364, RIW375 and RIW372

KK CIW364

MODIFICATIONS ***# ki sk

AR SRR SRR R R R R R R R R T R R T S G S S e S Sy

42 237 278
1778 1780 1786
20 43 75

90

90

96

96
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"
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1684

1685

1686

1687
1688

1689

LINE

1690

1691
1692
1693
1694

1695
1696

1697

1698

1699

1700
1701

1705
1706
1707

1708
1709

1710

1716
1§70 Fy
1718

1719
1720

*

* Combines IW346S, CIW342 and RD346N
KK CIW346
HC 3 11.0588

*

*

B L R R R R S

A Rk ko h ok k ok ko

END LEVEL III ALTERNATIVES MODIFICATIONS

bk ok ok ke ko ko ko ok ke

G kkoh ok ok ok ok ok ke k ok k ok ok ok ke ok ko ko ko ke ke ok ok ko ok ek Rk ok ko ok ok ke ke ke ke ke ke k ke ok ok ok ko ke kb ok ko

o

* ROUTE UPDATED 4/14/4

KK RIW346

RS 2 FLOW 0.0 0.0

RC 0.04 0.04 0.04 3706

* WITS30

RX 0 216 426 525
HEC-1

TN S S 12 Riviwessiots ansia S R R q..

RY 1465.5 1463 1462 1456

KK IW33¢

* Combines IW338 and RIW346

KK CIW338
*

HC

N

*

* ROUTE UPDATED 4/14/4

KK RIW338

RS 5 FLOW 0.0

RC 0.04 0.04 0.04

* TWTS30

RX 0 9

X 580 1

LG 0.35
uc 0.588
* Natural Time-Area Relation

UA 0 3 5] 8
UA 100

* ROUTE UPDAT

4/14/4

KK
RS 5 0.0 0.0
RC 0.04 0.04 8066-
* TWTS30
RX 0 753
RY 1580 1573
1

PRS2 o Lihe S Cas R Saets s SIS & S Bz,
KK IW334

789  0.196

ucC 0.83¢
* Natural

UA 5 8
UA 100

*

* Combine IW334, and RIW338

0.0046

583

INPUT

0.0055

880
1572

L.,
o

880

1572

771 1184
....... O e v BN
1463 1464

20 43

1110 1198
1575 1577

20 43

1198
1577

....... G anne s &
0 43

1444
....... Biainis o 2 et
1465
75 90
1380
580
75 90
1380
1580
....... Biasiais 5s a0
15 90

10

96
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1722

1723

1724
1725
1726
1727
1728

1730
1731

1732
1733

1734

1735
1736
1737

1738
1739

1740

1741

1742
1743
1744
1745

HC 3
*

*

* *** STAGE
KK SCP030
RS 1
SQ 0
SE 1547
SA 3
SE 1547
*

DISCHARGE / STORAGE BEHIND STRUCTURE CAP030

STOR 0

430 2188 4690 7755 11296

1548 1550 1552 1554 1556
«7 2.1 6 10 16.1

1548 1550 1552 1554 1556

* ROUTE UPDATED 4/14/4

.0
0.04 0.04 21501 0.0067

250 290 491 543 606 920 1%
1531 1529 1528.5 1524 1530.5 1531 1534.

0.246 4.918 0.296 12.35
1.431

* Natural Time-Area Relation

KK RIW334
RS 12
RC 0.04
* TWTS40

RX 0
RY 1535
KK IW302
BA 1.3264
LG 0.314
uc 1.467
UA 0
UA 100

+

3 5 8 12 20 43 5 90 96

* Combines IW302 and RIW334

IDis s 5 wsare P
KK CIW302

-

HC 2

.

"

*

* D302 diver

KK D302
DT DO302
DI 0
DQ 0

* AR R AN RN
* ***README*
* ***README*

B

dokh ok Ak ok ok ok k

*k*** Thisg

ts all flow out to C302*. See "README" note below for details.

0.0 0.0
100000
100000

T e T T T ™
R e R R T T T T I T
*README* *README * *README * * README * *README * *README * *README * *README * ** *
*README**README * *README * *README * *README * *README * *README * *README * * *

e S S R EE TSI

R o b I S U S S S S S U e S Gy

diversion takes 100% of the flow (100%; all of it!). The Ll il R

*
"

* *%%x+ reason for this diversion is to make the logic of the HEC-1 HRBER X
* *xx+* model. The problem arises with the fact that there is an area hRITH W
* x#**++ where flow is split from CIW357 to CIW353 and CIW363. Then AGE
* **4x* flow is split from CIW363 to CIW36l1 and CIW351. Then Flow is N AE R
* wk*++ split from CIW351 to CIW361 and CIW346. With the complexity of ****+ »*
* #»*++* this model that creates a problem. A basic schematic is as Folrks ¥
* *%4x% follows: rhARE *
* kakhEd PEPIREUPRRN
PRI, CIW357 SREAD &
* ke I | FrwEE ¥
£ KRR | | srERE ¥
s b CIW353 CIW363 s
€ HEEEW | | PhrEE *
> REEAE | | Fhkdn *
* R | C1w351 ook ox e *
* EAkEES | | | P
AN EE | | | PR
X Ak e OTPRTTRR
AR CIW361 CIW346

* ***4+ The complexity comes in the fact that a lot is happening between ***** »

Kk kxkds CTY

* *e¥** afte

51 and CIW36l. To compensate, all the flow is diverted out ****+ +
r CIW302, the next combine card is then hard coded to not hokdokd &

* **+*% jnclude any of the diverted area, and then the flow is brought Sl &

A R Baok

* *xkwx 31]
ok k kAR AR AR

Ak ok kR Rk ok h ok

* ***README*
* ***README*

Kook ko h ok kA ks

Y

into the model at C302*, which is hard coded to account for ***** =*
the area diverted out at CIW302. AR

B R R R

R R e R R R R R R TR T

*README* *README**README * *README* *README * *README * *README * *README* * * *
*README* *README* *README * *README * *README * *README * *README * *README * * * *

R I e T L e T eI T

T R R PR R R e

PAGE 60
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1812

1813
1814

1815
1816

1817
1818
1819
1820

1821
1822

1824

1825

1826
1827

1828
1829

LINE

1830

1831
1832
1833

=
@

w0

1836

1837

1840
1841
1842

1843

1844
1845

1846

* ROUTE UPDATED 4/14/4

KK RIW318

*

RS 15 FLOW 0.0 0.0

RC 0.04 0.04 0.04 17570 0.0049

* TSR294

RX 0 100 359 491 535 639 723 950
RY 1600 1598 1596 1592 1592 1594 1596 1600
*

KK IW310

BA 1.1671

LG 0331 0.148 8.143 0.081 6.392

uc 1.188 1.167

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100

*

* Combines IW310 and RIW1S8

KK CIW310

HC 2
.

.

* ROUTE UPDATED 4/14/4

KK RIW310

RS 1 FLOW 0.0 0.0

RC 0.04 0.04 0.04 860 0.002

* IWTS50

RX 0 52 199 216 234 295 611 700

RY 1536 1535 1534 1530 1529 1534 1536 1536

HEC-1 INPUT PAGE
IR S5 « o s St St o A I QIS S e v Sr o veien RN i I B nidnva 2% AR 10
KK IW314
BA 2.1754

LG 0.346 0.244 6.048 0.18 5.233

uc 1.383 1.151

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100

»

* Combines IW314, RIW310 and RIW322

KK CIW314

(]

3

e T T T T

**#ukukkwkss BEGIN LEVEL III ALTERNATIVES MODIFICATIONS ***+ sk s+

R S E S T

C T S -

*** STAGE DISCHARGE / STORAGE BEHIND STRUCTURE CAP020

KK SCP020

RS 1 STOR 0

R SRR AR SRR ANk LEVEL III ALTERNATIVES MODIFICATIONS ***#**#sahsswnusn
* Modified for CAP 020

A kLR ASSUNDEions rEik

* Overchute: Width=110' -- Side Slopes= 0 to 1 -- Invert=1547.25"

* Volume of storage was based on existing plus potential storage area

SQ 0 4 221 1550 3517 4685 15949

sV 0 12 60.7 420.9 8905.7 1179.6 1179.6

SE 1546 1547.3 1548 155 16552 1553 1554

S FEATERR R ACACKON KAk LEVEL III ALTERNATIVES MODIFICATIONS ****hwskkhthhrss
* 80 0 94 662 1502 2002 12536

* SE1547.3 1548 1550 1552 1553 1554

* SA 5.5 13.6 17.9 67 99.2 118.3

* SE 1546 1547.3 1548 1550 1552 1553

.

R o S T T I T T ™™

kkkdkykkkdxx® END LEVEL IIT ALTERNATIVES MODIFICATIONS **##dkkdkhkdn+

R S ST T T

% % ¥

ROUTE UPDATED 4/14/4

KK RIW314

*

RS 15 FLOW 0.0 0.0

RC 0.04 0.04 0.04 20068 0.0051

* IWTS50-modified X-sect

RX 0 104 251 268 286 347 663 821




1847

LINE

1848
1849
1850
1851

1852
1853

1854

1855

1859

1860

1861
1862

1863

1864

1866
1867

1868
1869

RY 1537 1535 1534 1530 1529 1534 1536 1537
*
*
HEC-1 INPUT
{5 (RN ot s eratets AEs B vtz deip=lomis T Bu v mmissus Tosisra o s mie 8ieownas e
KK IW300
BA 1.4799
LG 0.333 0.243 5.605 0.213 5.544
uc 1.438 1.251
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 75 90
UA 100
* Combines IW300 and RIW314
KK CIW300
HC 2
ROUTE UPDATED 4/14/4

KK RIW300
RS 3 FLOW 0.0 0.0
RC 0.04 0.04 6125 0.004
* TWT
RX 0 465 648 75C 160 892 4(
RY 1417.5 1417 1414.5 1409 1409 1415 5 141
* Recovers all the flow from CIW302
* No route needed because the flow is routed
KK D302
DR DO302
* Combines RIW300 and RD302
KK C302
* Hard Coded
HC 2 45.4161
* ROUTE UPDATED 4/14/4
KK RIW302
S 3 FLOW 0.0
RC 0.04 0.04 0.04 5720 0.0044
* TWTS50
RX 0 465 648 750 760 1400
RY 1417.5 1417 1414.5 1409 1409 1417
*
A kEAARRAREAARRAAARA*k*2* END OF IONA W REGION o de e b Rk A W
oA AR AR NN R A IR Rk AR AR AR R RN R RN IR * RN TR AR R h b b h ke hhdhhh b d ks sk W A . PEDUNR

shssrkrrssrrrsirer BEGINNING OF *
b R E R I A E AN AR IR AR F AR TR TR T T F ANk *

HEC-1 INPUT

15 = cratirmrs R/ Bl | VI Beisaiwns Binsaie o = mie 6 < siens s s Bovsr s & wremBle swie v o L

KK SV264A

96

PAGE 66




1871
1872
1873

1874
1875

1876

1877
1878

1879
1880

1881
1882
1883
1884

1885
1886

1887

1888

1890
1891

1892
1893

LINE

=
@ @
O O
oo

1901
1902
1903
1904
1905
1906

1907

1908

*

BA 2.8974

- LG 0.343 0.149 7.303 k|
uc 1.413 1.094
* Natural Time-Area Relation
UA 0 3 5 8
UA 100
*
w
* ROUTE UPDATED 4/14/4
KK R264A
*
RS A5 FLOW 0.0 0.0

RC 0.04 0.04 0.04 4042
* TSR264A

RX 0 22 32 353
RY 1578 1572 1570 1570

*

*

KK SV264

BA 1.9188

LG 035 035 7.529 0.101
uc 1.267 0.90

* Natural Time-Area Relation

UA 0 3 5 8
UA 100

*

* Combines SV264 and R264A

KK CSV264

HC 2

*

*

* ROUTE UPDATED 4/14/04

KK RSV264

*

RS i FLOW 0.0 0.0

RC 0.04 0.04 0.04 4870
* TSR264A

RX 0 22 32 353
RY 1578 1572 1570 1570

>

.

6.272

12

0.003

813
1572

0.0029

813
1572

20

1098
1574

20

1098
1574

43

1469
1576

43

1469
1576

18 90 96

1965
1578

1965
1578

T e S

dok ok ok ok ko kK Rk k

BEGIN LEVEL III ALTERNATIVES MODIFICATIONS ****#*kxsdix

B
I e e
*

UA 100

HEC-1 INPUT
ED s qoimtss s e s ki Bavarsinis o S s & v ¢ 5 5
KK DLMO1
DR DOLMO1
*
*
KK R298N
*
RS 14 FLOW 0.0 0.0
RC 0.04 0.04 0.04 8816 0.006
* TSR294
RX 0 100 359 491 641
RY 1600 1598 1596 1592 1592
*
KK S§v298S
BA 0.518
LG 0.35 0.17 6.80 0.13 5
uc 0.858 0. 707
UA 0 3.0 5.0 8.0 12.0
UA 100
* Combines SV298S and R298N
KK C298s
HC 2 0.7986
* KK Sv298
* BA1.0752
* LG 0.342 Q515 8.237 0.081 6.631
* Uc 1.242 1.529
* Natural Time-Area Relation
* UA 0 3 5 8 12
*

795
1594

879
1596

43.0

43

PAGE
....... B et v a el < S AN
1106
1600
75.0 90.0 96.0
75 30



1909

1910
1911

1912
1913

LINE

1914
1915
1916
1917

1918
1919

1920

1921
1922

1923
1924

1933

1934
1935

1938
1939
1940

1941

1942
1943

1944

1945

1946

1947
1948

dok ko ke ko x

* oAk * o *

KK RSV298
*

RS 14
RC 0.04
* TSR294
RX 0
RY 1600
*

D5 5050 9 5:m 1

KK Sv286
*

BA 1.5379
LG 0.35
uc 1.029
* Natural
UA 0
UA 100
*

*

* ROUTE UPDATED

KK RSV286

*

RS 1
RC 0.04
* TSR294
RX 0
RY 1600
*

KK Sv284
+

BA 0.2833
LG 0.3385
uc 0.567

* Natural Time-Area

UA 0
UA 100

* Combines

KK Csv284

*ok ok ok ke

FLOW
0.04

100
598

ROUTE UPDATED 4/14/04

0.155
0.779

3

0.15
0.465

3

6.

1.

SV284 and R

9

4/14/04

7

g
5 )

(3
e

1

Time-Area Relation

&
5]

9

Relation
c

0.0
15129

491
1592

0.098

0.006

535
1592

v
o

0.006
c3c

1592

8.058

0.0064

HC 2

x

x

* ROUTE UPDATED 4/14/04

KK RSV284

RS 4 FLOW 0.0
RC 0.04 0.04 0.04
* TSR294

RX 0 100 .
RY 1600 1598 1596
TBies & 54 Lo o osiBos v i s 5 3
KK  SV290

* ROUTE UPDATED 4/14/04

KK RSV290

0.04
R294

=
4

0
1600

FLOW
0.04

100
1598

0

0.04

0

0.0
13500

0.0063

MODIFICATIONS

639 723
1594 1596
..... [ — |
20 43

639 723
1594 1596

hhkkhhhhhkhkk kb khhkhhhhkkh kb hhhhhhhh kb kb bk kb hdhd bk ko h ke kb kb hdkhohdokkokkhk kb ok ok

END LEVEL III ALTERNATIVES

hhkhhkhhhhhhhhhhhhhkkhh kb khhhkhhkhhhhhd hhhd bk h bk h h ok h ko kb h Ak hhhkhhohkkd* ko hh

s

950
1600

15 90

950
1600

950
1600

96

o}
o

PAGE 69




1949 KK SvV272

*
1950 BA 1.2009
1951 LG 0.345 0.202 6.541 0:152 5.693
1952 uc 0.921 0.680
* Natural Time-Area Relation
1953 UA 0 3 5 8 12 20 43 7S 90 96
1954 UA 100
*
*

* Combines SV272, RSV290 and RSV284
1955 KK CSv272
*

1956 HC 3

.

+ ROUTE UPDATED 4/14/04

1957 KK RSV272
*
1958 RS 1 FLOW 0.0 0.0
1959 RC 0.04 0.04 0.04 1628  0.006
* SVTS50_1
1960 RX 0 48 170 175 182 198 264 338
1961 RY 1530 1528 1526 1520 1520 1526 1528 1530
e PR L e W ek e ¥ ke Mk ot Rk bk R e e ko A R

*¥hwddxdkkwxwx  BEGIN LEVEL III ALTERNATIVES MO

I e R o

HEC-1 INPUT PAGE 71

LINE ED v vipd e i Lo e s o S S oyt PO 5. . 385 . B N s B L R 10
1962 KK SV294N
1963 BA 2.138
1964 LG 0.35 0.15 8.80 0.06 )
1965 uc 0.829 0.466
1966 UA 0 3.0 5.0 8.0 112150 20.0 43.0 75.0 90.0 96.0
1967 UA 100
1968 KK R294N

*
1969 RS 5 FLOW 0.0 0.0
1970 RC 0.04 0.04 0.04 8764 0.0063

* TSR294
1971 RX 0 100 359 491 535 639 723
1972 RY 1600 1598 1596 1592 1592 1594 1596
1973 KK SV294S
1974 BA 0.509
1975 LG 0.30 0.19 6.60 0.17 14
1976 uc 0.892 0.790
1977 UA 0 330 5.0 8.0 12.0 20.0 43.0 750 90.0 96.0
1978 UA 100

*

* Combines SV294S and R294N
1979 KK C294S
1980 HC 2

* KK SV294

* BA2.6465

* LG 0.349 0.15 8.572 0.068 5.247

Age 1242 0.972

* Natural Time-Area Relation

* UA 0 3 5 8 12 20 43 § 90

* UA 100

R S o S G L S PSP PR

* #*#xxwxsws4ss END LEVEL III ALTERNATIVES MO

ROUTE UPDATED 4/14/04 3
HEC-1 INPUT PAGE 72

LINE 1 TR Ite T AT L T Fale s st L g A Dalse crerinte (g g s alats sis Bavins s Wil e = 10
1981 KK RSV294

RS < FLOW 0.0 0.0







LINE

2029

2030

2031

2032

2033
2034
2035

2036

2037
2038

2039
2040

2041
2042
2043
2044

2045
2046

LINE

2047

2048
2049
2050

2051

2052

2054
2055

2056
2057

*
*

* Combines SV260, RSV268, RSV280 and RSV264

HEC-1 INPUT PAGE 74
ID.cois c o als e s 2t e nw )\ sise vs A 8 alices S i 'vizislits ws B alaips Olcican 10
KK Csv260
*
HC 4
*
ek ok ok ke ok ok ek ok ok ke ke ok ok ok ok ok ok ok ke k ok ok ek ok ok ko ok ek k ke Rk ok ok kR Rk ok ko k ok ok kR ok Rk
* *kkkkkkikdksc BEGIN LEVEL III ALTERNATIVES MODIFICATIONS ****k&kdkki%
d okkkhhkhkkk ko hk ke hhh ok hhk ke khh ke ke Ak hhkkhhhhh kA h kA k Ak h ke h Ak kA Ak h ke hhhhhhhhhdk
.
*

*** STAGE DISCHARGE / STORAGE BEHIND STRUCTURE CAP010

KK SCP010

*

RS 1 STOR 0

e e ek e ke ek ok ok o ok ke kR LEV‘EL III ALTERNATIVES MODIFICATIONS R R R R R R R R R R

*

* Modified for CAP 010

* kkkk R ASSUmptiOns ok ok ek
x
*

Overchute: Width=30' -- Side Slopes= 0 to 1 -- Invert=1537.52'
Volume of storage was based on existing plus potential storage area
SQ 0 0 31 362 879 1529 2288 2370
sV 0 9.3 1r.3 74.5 31L.5 719.5 13869 1453.8
SE 1837 15337.5 1538 1540 1542 1544 1546 1546.2
¥ kR F kAR SRS RS | LEVEL TIT ALTERNATIVES MODIFICATIONS *#% %4k #wuinik +%
SQ 0 68 808 1963 3413 5110 5291
SE1537.5 1538 1540 1542 1544 1546 546.2
SA 9.9 12,9 26.5 59,2 i A1) 184 191.9
SE 1537 1538 1540 1542 1544 1546 1546.2

B T T T T i T e e

EEERRRES IS NE . END LEVEL TIE ALTERNATIVES' MOBIFICATIONS: ***&kkdddhtsx

T

E O T

ROUTE UPDATED 4/14/04

KK RSV260

*

RS 5 FLOW 0.0 0.0

RC  0.04 0.04 0.04 6946 0.0049

* SVTS50_1

RX 0 48 170 175 182 198 264 338
RY 1530 1528 1526 1520 1520 1526 1528 1530
<

KK  SV220

-

BA 0.6003

LG 0.32 0.195 6.363 0.159 4.564

uc 0.567 0.326

* Natural Time-Area Relation

UA 0 3 8 8 12 20 43 75 90 96
UA 100

-
R R T T T

* rkkkkkhhkkkrhdkk4dd* END OF SUN VALLEY REGION 1 ***#tssrstdshrrssbrrrsrhrrdrss *

I T T

*
HEC-1 INPUT PAGE
ID::swives Lsiaine s 5 2 s 3% W B e s G R e 8., i 9 e 10
KK SV252
*
BA 0.1472

LG 0.338 0.25 3.861 0.499 8.516

uc 0.517 0.708

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100

* ROUTE UPDATED 4/14/04
KK RSV252

RS 5 FLOW 0.0 0.0

~
RC 0.04 0.04 0.04 9744 0.0094
* SVTS10
RX 0 201 393 430 468 473 500 525
RY 1542 1541 1540 1538.5 1540 1540 1541 1542
.
-
KK SV254

.

BA . 0.0971

~

w






2102

2103
2104
2105
2106

2107

2108
2109

2110
2111

2102
2113
2114
2105

2118

2119

LINE

2131

* ok * *

*

KK

RS
RC

.

.
KK
HC

B

*

KK
.

RS
RC
RX
RY

.

.

KK
"

BA
LG
uc
UA
UA

.

KK
DT
DI
DQ

100

B

kkkkdkhdikkx BEGIN LEVEL III ALTERNATIVES MODIFICATIONS #*****&&ikix

T T T T e e

50 10000
0 9950

hdk ko hk ko hh A kA hkkhhkh kA k kA A A AR A AR A A AR A bk Ak Ak hhkhkhkdhhhhhhhhh ok k& hh

kERAFNER XISk OEND LEVEL I1I ALTERNATIVES: MODIEEICATIONS' * ki kdikinyk

Kk hkhh ke kkhhh kA kA ke h ke ke k h hhhh h hh kA A A Ak AR A Ak Ak hhh ko hhh kb d ki hhh ok hoh kb ko

ROUTE UPDATED 4/14/04

RSV250
8 FLOW 0.0 0
0.04 0.04 0.04 17 0.0108
SVTS10
0 201 430 468 500 525
1542 1541 15 38.5 1540 1541 1542
sv218
0.246 5.599 )
0.863 0.618
Natural Time-Area Relation
0 3 5 8 12 20 43 75 90
100
Combines SV218, RSV250, RSV251
csv2i1s
4 2.5497
ROUTE UPDATED 4/14/04
HEC-1 INPUT
O s - areliol e o disieie srayss ik s W A L e T Oisives siste s ¥ SAnpgarsih B asaiote e Bocs
RSV218
2 0.0
0.04 0.04 4698 4
SVTS10
1 93
1542 1541 15404 3 1 1540
Sv248
1,.2718
0.35 629
0.896
Natural Time- on
0 = 2( 43 5 20
100

Rk ok ko ok ok ok ok k ko BEGIN

R

D248
DO248

ROUTE UPDATED 4/14/04

KK RSV248

RS 3 (

RC 0.06 0 2

* TSR248

RX 0 515 618 € 841
RY 1664 1662 660 66( 664

KK

PAGE 78







2178 100 99 98 9¢€ 9
2179 KK
2180 HC
ke e AT ok e e e ok e e ¥ ok ok ok ok ok e ok ok ok e ok e ok ok ok ok ok ok ke ke ok ok ok
e e ke e e e I MODIFICATIONS **** %%k %% %%%
de ke o e ok e o ok s o ek ok e ok ke ok ke ok ok e ok e ok ek ok e ok ok o o ko ok ok ok o ok o ok ok ok ek b
* Combines CSV246 and CSV244
2181 KK 16
2182 HC
* ROUTE UP 4
2183 44
2 8 13 i 0.
21 04 .04 1110¢ .009¢
2186 3 16 3 o]
LINE IBsiore s @ wrasdlls shaisis « 514 e S A S e s L e S Do i W Ox arwie s aLl A45n 1w 0 NSRRI D orce W 5 _nall. ()
2187 RY 1 1 . 1 1540 1 1 i
2188 KK S ¢
2189 1 68
2190 LG - .678
2191 L
2192 UA 0 3 8 1 20 43 : 90 3¢
2193 UA 10(
*
2194 ( 6.
2195 iC
N
* Combine 6, C216*, nd R
2196 % €
2197
Ry I T ATTET MOD T NN SN
1 K 4 ( 540 1541 154
3 KK ¢
I Siws » & ipieitee = wisiw Sie R m > Sl N TR e BRIl S, L e SIS e SR RO (U S RIS
07 1 3 ) Y:
208 100







LINE

2252
2253
2254
2255

2256
2257

2265
2266
2267
2268

2269
2270

2274
2275

2276

LINE

2277

KK SV232
-

BA 3.0568
LG 035 035
uc 0.7719 0.471

* Natural Time-Area
UA 0 3
UA 100

*

*

HEC-1 INPUT

5.952 0.174 8.61

Relation
5 8 12

* Combines SV232 and SV230

KK C230
HC 2
*
*

* ROUTE UPDATED 4/14/4

KK R230

*

RS 6 FLOW
RC 0.04 0.04
* SVTS30

RX 0

.R’l/ po 4 C

"

KK SvV212

BA 4.1391

LG 0.348 0.259
uc 0.942 055

* Natural Time-Area
UA 0 3
UA 100

0.0 0.0

0.04 8744 0.0089
78 580 72

1518 1516 1516

4.856 0.299 5.172

Relation
5 8 12

* Combines SV212, R230* and RSV220

KK (Csv212

HC 3
* ROUTE UPDATED 4/14/04

KK RSV212

RS 6 FLOW
RC 0.04 0.04

* TSR408

RX 0 301

1) S Yoo sivialbiad oie
RY 1370 1369

4/1
KK RSV202
RS 5 F
RC 0O 04 )
RC )
* TWTS50
RX 0
RY 1417.5 1
-
KK  SV210
»

0.0 0.0
0.04 9922 0.005
127 900 1200
HEC-1 INPUT
..... e B RN S
1368 1368 1368

8 12

0.0 0.0
0.04 6617 0.0044
648 15 760
1414.5 1409 1409
Q17T 9.038

20 43
839 890
1518 1519
20 43

..... Blo o v Bt rams L0

) 90 96
941
1520

5 90 96
1949

..... Bes o asemie ) S 10
1370

75 90 96
1400
1417

5 0 96

PAGE 84

PAGE 85






2334
2335
2336
2337

2338
2339

2340

2341

2343
2344

2345
2346

LINE

2347

2348
2349
2350

N =

2359
2360
2361

2362
2363

2364

2365
2366

KK SvV200

BA 2.2917

LG 0.349 0.25 4.654 0.323 5.221

uc 0.950 0.480

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90
UA 100

*

* Combines SV200, C200* and RIW302
KK CSv200

*

HC 3

*

*

* ROUTE UPDATED 4/14/04

KK RSV200

RS 5 FLOW 0.0 0.0

RC 0.04 0.04 0.04 5688 0.0047

* TWTS50-Modified X-sect

RX 0 1860 2043 2145 2158 2287 2532 2814
RY 1419 1417 1414.5 1409 1409 1415 1415.5 1419

*
-
e SRR R e T

........... brsdsrrshssns s END OF SUNVALLEY REGION 4 * %4 %% %% &b khhsshkdnssssn

I o o S R I e S S S S A e e g o

R N S e R e T I T
I S C e T
*okkkdkkkkdhkkkhhkhdkkkhkdhki* END OF SUNVALLEY SUBAREA ****#**s*sdthsdhhhrhrhnds
I R E e e e T T

I S e S RS T e e T

I O S b T O S b 0 S O S S S U U G S AP e
I b T S R R T s
A o kkkkdkkkkkdkkkkkxxkk* BEGINNING OF TRILBY WASH SUBAREA ** %%k k% hkshhshhhhhkdhk
I S o o

R e e e R e T ]

I R S E ST

*orkkkkkddkkhkkkkkkkkr*x BEGINNING OF TRILBY WASH REGION 1 ** sk dkhdshdkrrdhhss

I S S i S e e S S S S S

HEC-1 INPUT
ID. cosius s St e A Ziallezs s s o5 s e B ele s oe e s araie 655 < e iR e - s e
KK TW416
BA .5883
LG 0.148 0.254 5.761 0.25 55.508
uc 0.929 0.896
* Urban Time-Area Relation
UA 0 5 16 30 65 77 84 90 94
UA 100
* ROUTE UPDATED 4/14/04
KK RTW416
RS 15 FLOW 0.0 0.0
RC .04 0.04 0.04 18065 0.0052

0 216 426 525 583 771 1184 14
9 1463 1462 1456 1462 1463 1464 1465
KK TW420
0.8077
0.34 0.25 5.662 0.215 7.606
0.925 0.765
Natural Time-Area Relation
UA 0 S 5 8 12 20 43 75 90
UA 100
* ROUTE UPDATED 4/14/04
KK RTW420
RS 10 FLOW 0.0 0.0
RC 0.04 0.04 0.04 12733 0.0047

-

ok 4 ok *

* k% o+ *

96

97

PAGE 88



* WITS30

2367 RX 0 216 426 525 583 771 1184 1444
2368 RY 1465.5 1463 1462 1456 1462 1463 1464 1465
*
2369 KK TW412
2370 BA 2.0636
237, LG 0.332 5.787 0.198 11.128
2372 ucC 1.238
* Natural Time-Area Relation
2373 UA 0 3 5 8 12 20 43 75
2374 UA 100

* Combines TW412 and RTW420
HEC-1 INPUT

LINE 1) ) PR Lo oo wimneBrensrers o 4w i 4 ysren s v 3D s s amme 0ls waveus 4 5 2 Piorn ¢ snemns Bl sovsavy
2375 KK CTW412
%
2376 HC 2
2377 KK TW414

1.1684

0 4 39 7 0 { 8.2
0.328 181

* Natural Time-Area Relation
2381 UA 0 3 5 8 12 20 43 75
2382 UA 100

*

* ROUTE UPDATED 4/14/04
2383 KK RTW414
2384 RS 8 FLOW 0.0 0.0
2385 RC 0.04 0.04 0.04 10139 0.0074

* TSR408
2386 RX 0 301 727 900 1200 1413 1590 1949
2387 RY 1370 1369 1368 1368 1368 1368 1369 1370
2388 KK TW410
2389 BA 0.3079
2390 LG 0.348 0.25 4.358 0,373 5.568
2391 uc 0.813 0.925

* Natural Time-Area Relation

UA 0 e 5 8 12 20 43 75

UA 100

* Combines TW410 and CTW412
2394 KK CTWw410
2395 HC 2

* Combines CTW410, CTW412, RTW416
2396 KK C410
2397 HC 4

PAGE 90
I EB e s sl s 52063 5 SRR & & Saeas same s s Beis e s s Bz e gL 2 Bvis 5 & Betnss T 's srtubun o = Bomsm - mestions B e o o 10

2287

1415

2403 KK TW402

2404 BA

2405 LG 0.251 10.365
2406 uc

8 12 20 43 75 90 9¢




2409
2410

2411
2412
2413

2414

2415
2416

2417
2418

LINE

2427
2428
2429

kkkkkkkkkxxx  BEGIN LEVEL III ALTERNATIVES MODIFICATIONS *** % k%&%*

*

*

ho okkckkckhkhhkkhkkkhhhdkkhhdkkhkhkhhhhkkhhhhkhh ko k bk ok hhdkhhkh ok dh ko ok ok hk ok khkhhhk
*

ko kkkkkkkhhkkhkhhkhhkhdhhhhhkhhdhhkh ok hhdhkhkhkhh bk hhkkkhhhkhhhdhhhhhhkdhh kb hh*

KK C402
HC 2
*

* Combines TW402, RTW410 and RTW404

KK CTW402

KM Modified HC from 3 to 2 after adding C402

HC 2

*
I R  EEE R R R SRS,
* *kakkkkkkkkxk  END LEVEL III ALTERNATIVES MODIFICATIONS ***#k*+ %k
* hkkhkhkhkkhhhkhkdhkhkhkhkhdhhhkhkkkhh kb kb khh kA chkd bk hhhhhkhhhk ke hhdhk ko hhhhhddd ki
*

*

*

ROUTE UPDATED 4/14/04

KK RTW402
*

RS 1 FLOW 0.0 0.0

RC 0.045 0.035 0.045 2375 0.001

* McMicken Dam Channel

RX 0 46 101 121 171 181 1421 3621
RY 25 14 4 0 0 4 14 25

>
L e e R e e R R e A T T T T T

* kkddkkkkkdkkhrkkkkkkkt* END OF TRILBY WASH REGION 1 ****rhshhhkdhbhdkkrndnsbshr *

L T S R R T T T T T T

*
*
R S 0 0 O S S A epepr e e G
* kkkkkkhkkkkkrkkkxx*** BEGINNING OF TRILBY WASH REGION 2 *** s kkrhshkkhrhksrrs *
* o okk ko ko h ok hkkkhk khhhkkkhk kb kA ok kk ke ke rh kA h ko hkh ko hhhkkk ke ok ke kb ke hhhk ke kA A * kA * &
*
*
HEC-1 INPUT PAGE
DDHERTE S Lot 25 s dae . v i O (o A R Bl s et P 5 5.4 i OO 2 (g S 10
KK TW448
*
BA 0.3468

LG 035 0.133 10.036 0.039 6.419
uc 1.054 1.430
* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100
*

Ao okkkkhkk ok kk ok kh ok h ok ke ok ko k ke hhkd khkhkhkh ke ok ke h ke h ko ke dk ke hhkh ok ok kk ke ok hkh ko hd ke * ok ok r

¥ kxkakkkxckkkx  BEGIN LEVEL III ALTERNATIVES MODIFICATIONS *** %k kkkk

Fokkhkkhkkkhhkhhhhh ke ok hkhk kA dkkhkhhk kA Nk kA hhh d ok ke ko ke hdhhhd Ak hk bk ok ok r® kd*k

KK DUS04

KM Flow diverted to US60 channel
*

DT DOUS04

DI 0 150 10000

DQ 0 0 9850

LR S R R R Rl R R S R R B T e S S e e

* kA xkddddwxdss  END LEVEL IIT ALTERNATIVES MODIFICATIONS ******hkks ks

I S T e I T T I T T

* Railroad Diversion: Main path to CTW446, Diversion to CTW446A

* From Structure RR410, See Appendix D.5 for analysis

KK D448

DT DO448 0.0 0.0

DI 0 32 2 105 129 144 153 227 381
DQ 0 0 0 0 0 0 0 222
* ROUTE UPDATED 4/14/04

KK RTW448

*

RS 5 FLOW 0.0 0.0

RC 0.043 0.035 0.043 8794 0.0095

* WITS10

RX 0 360 460 552 627 680 876 1005

RY 1753 1750 1749 1749 a747.5 1750.5 1753 1752

N

>

I e S U eV oo

91



LINE

2439
2440
2441
2442
2443

2444
2445

2446
2447

2448
2449
2450

2451
2452
2453

2454

2455

[
rS
o
[ca}

240

2460

2461
2462

2463
2464
2465
2466
2467

2468
2469

2470
2471

2472

2477

2478
2479

bk ok ok ok ok ok ok ok ok ok ok ok

*

HEC-1 INPUT

KK TW446N
KM Split subbasin TW446A into north and south for US60 channel
BA 0.1872

LG 0435 0.25 5.20 0.250 5
uc 0.521 0.624
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 75
UA 100
*
*
*
KK DUS05
KM Flow diverted to US60 channel
*
DT DOUSO05
DI 0 100 10000
DQ 0 0 9900
*
KK R446N
RS 4 FLOW 0.0 0.0
RC 0.043 0.035 0.043 3900 0.0082
* WITS130
RX 0 400 456 575 €20 650 660 682
RY 1396.5 1394 1393.5 1393 1392 1394 1395 1396.5
*
* KKTW446A
* BA0.3372
* LG 0.34 0.15 9.19 0.056 19.497
* Uc 0.975 1.20
* Natural Time-Area Relation
* UA 0 3 G 8 12 20 43 75
L 04 100
*
KK D448
DR D0448
* ROUTE UPDATED 4/14/4
KK RD448
RS 1 FLOW 0.0 0.0
RC 0.043 0..035 0.043 1591 0.0126
* WITS130
RX 0 400 56 575 620 650 660 682
RY 1396.5 1394 1393.5 1393 1392 1394 1395 1396.5
*
HEC-1 INPUT
1 . - S ¢ 5 s 4 ; s v o v s 65w s Pesgiss s 8

KK TWw446S
KM Split subbasin TW446A into north and south for US60 channel
BA 0.1501

LG 0:33 013 10.10 0.04 12

uc 0.296 0.198

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75
UA 100

* Combines TW446A and RD448

KK C446R :
KM Modified to combine TW446N and RD448

* Hard Coded

HC 3 0.2649

CTW446, Diversion to CTW4
See Appendix D.5 for analysis

]

DT DO446A 0.0 0.0
DI 0 98 395 2499 6509

DO 0 0 0 1845 5770

* ROUTE UPDATED 4/14/4

KK  R446A

x

RS 4 FLOW 0.0 0.0

RC  0.043 0.035 0.043 6777 0.0086

* WITS130

RX 0 400 456 575 620 650 660 682
RY 1396.5 1394 1393.5 1393 1392 1394 1395 1396.5

BEGIN LEVEL III ALTERNATIVES MODIFICATIONS %% kkskskshh

Fokkkkkkhkkkkhkkkhkkhhkhkhhhkhhhhhhkhkkhkhh ko hkdokdkdokkokokk ok kokdokdkokkokkk*d ok kK
\

PAGE 92
....... e P I ]
90 96
90
PAGE 93
....... Boine o wiedliQ
90 96




2482
2483
2484
2485

2486
2487

LINE
2488
2489

2490

2491

2492
2493

2494
2495

2496

2497
2498
2499

KK TW446

BA 0.3542
LG 0.326 0.142 9.967 0.041 11,25
uc 0.621 0.662
* Natural Time-Area Relation
UA 0 3 5 8 12
(072 100
*
-
* Combines R446A, TW446 and RTW448

HEC-1 INPUT
1 D e B s Seons 2t Ty Flaaree. S Abn, s 5.
KK CTW446

KM modified to combine R446N
* Hard Coded

HC 3 0.8766

*

*

* kkkkkkkxkx*¥¥% END LEVEL III ALTERNATIVES

-

.

ROUTE UPDATED 4/14/04

KK RTW446

RS 4 FLOW 0.0 0.0

RC 0.04 0.04 0.04 6941 0.0086

* WITS20

RX 0 10 515 673 779

RY 1686 1685.5 1685 1682 1684.5

*

KK  TW432

*

BA 0.8620

LG 0.338 0.282 5.069 0.275 4.909

ucC 0.854 0.745

* Natural Time-Area Relation

UA 0 3 5 8 12

UA 100

*

*

* Combines TW432 and RTW446

KK CTW432

HC 2

* ROUTE UPDATED 4/14/04

KK RTW432

*

RS 7 FLOW 0.0 0.0

RC 0.04 0.04 0.04 8990 0.0062

* TWTS30

RX 0 219 753 855 880

RY 1580 1575 1573 1568 1572
HEC-1 INPUT

Vi) [y SRR 1 B S R el A e oo

KK TW431

BA 0.8732

LG 0.344 0:172 7.534 0.103 53325

uc 0.875 0.762

* Natural Time-Area Relation

UA 0 3 5 8 12

UA 100

*

* Combines and RTW432

KK CTW431

HC 2

ok

T S S SR S,

20 43

MODIFICATIONS

880 1000
1684.5 1684.5
20 43
1110 1198
575 1577
..... IR
20 43

75

90

LA AR AR AR AR RS R A E d o T O S S S U G TR SR SIS A v T e Y

ek ke ok ke ok ke k ke ok ke k h

R R R R b S b o O S S SR SV U RSP AR Sy

90

1050
1686
75
1380
1580
8

75

90

e B O O S b S S S e S e e G ey e e S PR

END OF TRILBY WASH REGION 2

*
.

* B S S e S S S Y
L o B T T o 2 0 S S U e P ey S e SR s
.

.

.

AR R R AR R R R T S S S A A U S ey S PR S C PSP

e i T

BEGINNING TRILBY WASH REGION 3

Forkh ok kk ok kh ok Ak ok ok ok ko ko k ARk

LR R R O b o o S S A S U P U PTG S I

96

96
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2517

2518
2519
2520

2521
2522

2523
2524
2525
2526
2527

LINE

2533

2534
2535

2536

NN NN
W w

w o,

N = O W

PSS S, S

LINE

* Natural Time-Area Relation

* STAGE DISCHARGE / STORAGE BEHIND STRUCTURE SR350

KK TW459
*

BA 1.0449
LG 0.35
uc 1.413
UA o]
UA 100
P

KK SSR350
RS 1
SQ 0
SA 0
SE 2058
*

0.249
1.688

3

STOR
468
«3
2060

6.011

5

0
1350
1.99
2064

* ROUTE UPDATED 4/14/04

* Natural Time-Area

KK TW462
?

BA 0.0798
LG  0.342
UC  0.296
UA 0
UA 100
*

0.146
0.322

3

9. 779

Relation

IS
D

0.181 5.065

* Diversion Recovery from CPIW380

KK
DR

D380
DO380

* Route updated 04-15-2004

KK RD380

RS 1 FLOW 0.0
RC 0.043 0. 035 0.043
* TWTS20-modified X-sect
RX 0 T2 796
RY 1966 1964 1962

*

.

* Combines

KK

CTWa462

TW462 and RD380

* Hard Coded

HC

643

STOR

436

+13

2064 2068

ROUTE UPDATED

......... 1
KK RTW462

RS z FLOW

RC 0.043 0.035

* TWTS20

RX 0 386

RY 1965 1964
KK TW450A

0.8811

1218/1.435/2070 and

0
1218
1.435
2070

0.0
0.043

410
1962

2550
5.35
2068
HEC-1 INPUT
RS s s smas 5 5
0.0
6625 0.0133
430 450
1960 1960
0.046 7.4
8 12
0.0
1142 0.0035
822 836
1960 1960

2000 2050
2.74 2.7405
2072 2072.05
HEC-1 INPUT
1 c
0.0

6520 0.0135
430 450
1960 1960

460
1962

846
1962

43

i7A5]

90

(HWY74 CULVERT)

471
1964

43

857
1964

. DISCHARGE / STORAGE BEHIND STRUCTURE SR330, 320

o N
o

1771
1966

90

(HWY74 CULVERT)

2050/2.7405/2072.05 added for stability

6000
2. TS
2073
460 471 928
1962 1964 1965

96

PAGE 96
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96

PAGE 97
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2560
2561

2562
2563

2564
2565

2566
2567

2568

2569
2570

2571
2512

LINE

2573

2574
2575
2576

2577
2578

2579
2580

(RSN R R )
ww;wm e

2592
2593

2594

LG 0.348 0.15 8.086 0.083 5.465

uc 0.917 0.805

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100

T T T S T I T e

**%#xxkak*k+* BEGIN LEVEL III ALTERNATIVES MODIFICATIONS *******s x4+

e S S S

*** STAGE DISCHARGE / STORAGE BEHIND STRUCTURE

* O+ %

KK ST _WIl

*

DT STOWIl

DI 0 520 10000

DO 0 0 9480

* *** STAGE DISCHARGE / STORAGE BEHIND STRUCTURE SR410,420 (HWY74 CULVERT)
* KKSSR410

* RS 1 STOR 0

* 5Q 0 30 360 1072 10000

* SA 0 0.0001 0.88 3.7 3.71

* SE2048.7 2049.8 2054 2058 2060

.

* e O e T T e S
* Axk*wkkxx4xk* END LEVEL III ALTERNATIVES MODIFICATIONS ***#kx sk kkh ks
e T R R E R R RS E RS

ROUTE UPDATED 4/14/4

KK R450A

RS 1 FLOW 0.0 0.0

RC 0.043 0.035 0.043 5936 0.0148

* WITS10

RX 0 360 460 552 627 680 876 1005

RY 1753 1750 1749 1749 1747.5 1750.5 151 1752

-

HEC-1 INPUT PAGE
1] bR ) A 2l ol SR Ao 4o i Diviinie « wivle Bii siisie Wi e lonaiesn Blaznsie spile R ko 10
KK TW450B
BA 0.4043

LG 0.343 0.15 8.767 0.061 7.095
uc 0.675 0.526

* Natural Time-Area Relati
UA 0 3 5
UA 100

*

@
—
N
)
o

43 75 90 96

-

* Combines RTW462, RTW459, R450A and TW450B

KK C450B
HC 4
*

R e e T T e T eI

kkkkkkhkdkkdttr BEGIN LEVEL IIT ALTERNATIVES MODIFICATIONS ****xkkkkkhk

*
*
I R e R e s
.
*

ROUTE UPDATED 4/14/4

KK R450B

RS 12 FLOW 0.0 0.0

RC 0.043 0.035 0.043 13400 0.0128

* WITS10

RX 0 360 460 552 627 680 876 1005
RY 1753 1750 1749 1749 1747.5 1750.5 1751 1752

B

KK TW450N
BA 1.0296

LG 035 0.15 9.7 0.05 7.0

uc 0.696 0.594

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100

* KK TW450

* BA1.2534

* LG 0.349 0.15 9.583 0.05 7.33%

* uc 423 1.469

* Natural Time-Area Relation

* UA 0 3 ) 8 12 20 43 g 90
* UA 100

KK C450N
KM Added CP to combine R450B, TW450N and RD446A
HC 2 6.4242

98



* Natur
T
D4

0

) 36!
" mbi 4
KK TW444

100°




2637

2638
2639

2640
2641

LINE

2642
2643
2644
2645

2646
2647

2648

2649

2650

2651
2652
2653

2656
2657
2658
2659
2660

LINE

2661

2662
2663

2664
2665

2666

2667
2668
2669

2670
2671

*
*

* ROUTE UPDATED 4/14/04

KK RTW444
*
RS 1 FLOW 0.0 0.0
RC 0.04 0.04 0.04 2739 0.0092
* WITS20
RX 0 10 515 673 179 880 1000
RY 1686 1685.5 1685 1682 1684.5 1684.5 1684.5
*
*
HEC-1 INPUT
iy 2 R LR e 2 e s o i alabeis d e 5 o ahe rares Givis s wakale )
KK TW440
BA 0.1082
LG 0.327 0.317 5.883 019 5.0

uc 0.408 0.387

* Natural Time-Area Relation

UA 0 S 5 8 12 20 43
UA 100

*

*

* Combines TW440 and RTW444

KK CTWw440

B T T T

*hkkkkhkhkkhkkkhkkkk**%** END OF TRILBY WASH REGION 3 *****

Gk Ak k ok h ok ok k ok ok ok h ok h ok ok ok k ok k ok h ok h ok ok ko k ok k ok ok ok ok ok ok ok ok ok ok ok ok Kk ko ok Rk ok kR

FRERFANKRX S RAF AR BEGINNING OF TRILBY WASH REGION 4

o e e o S O S

KK TW460

BA 2.3156

LG 0.35 0:.25 5,92 0.188 8.897
uc Hg250 1.132

* Natural Time-Area Relation

UA 0 3 5 8 12
UA 100

N
o

43

B

1050

1686
....... Biae 505 s on e im0
75 90 96

B S S TS
Ak Ak Rk k ok Ak ok Ak kk khhkkkkh  *

Aok ok ok k ok ok ok ok ok ok ok ok ok h ok ok ko k ok

R b S i S S o O T

ok h ok ok ok ok h ok k ok ko ko h ok koA

Fohkkhkk ko khkhkhhkhkhkx  *

* *** STAGE DISCHARGE / STORAGE BEHIND STRUCTURE SR540 (HWY74 CULVERT)

KK SSR540

RS 15 STOR 0

SQ 0 168 1280 1350
SA 0 .03 1.25 1,26
SE 2043.2 2044 2048 2049.2

B

.

* ROUTE UPDATED 4/14/04

HEC-1 INPUT
ED., /oI T s e M S X A L O R . s 6 e s 7
KK RTW460
RS 2 FLOW 0.0 0.0 -
RC 0.043 0.035 0.043 4935 0.0166
* WITS10
RX 0 360 460 552 627 680 876
RY 1753 1750 1749 1749 1747.5 1750.5 1751
KK TW458
BA 0.6697
LG 0.344 0.15 8.971 0.059 6.768
uc 0,733 0.545
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43
UA 100
*

* Combines TW458 and RTW460
KK CTW458

HC 2

....... 8.a. . 9k 10
1005
17752

15 90 96

PAGE101
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2715
2716
2717
2718
2719

2720

2721
2722

2723
2724

2125
2726
27217
2728

2729
2730

2731

2732

LINE

2733

2734
2735

2736
2737

2738
2739
2740
2741

2742
2743

2744
2745
2746

2747
2748
2749
2750

2751

2752

*

* *%* STAGE DISCHARGE / STORAGE BEHIND STRUCTURE SR450,460 (HWY74 CULVERT)

KK SSR450

RS 1 STOR 0

SQ 0 330 1120 1850
SA 0 .38 1.28 327

SE 2032 2036 2040 2044

* ROUTE UPDATED 4/14/4
KK R452A
RS 11 FLOW 0.0 0.0

RC  0.043 0.035 0.043 16523
+ WITS10

RX 0 360 460 552
RY 1753 1750 1749 1749
*

*

KK TW452B

*

BA 1.0314

LG 0.349 025 7145 0.093
uc 1.213 1.159

* Natural Time-Area Relation

UA 0 3 5 8
UA 100

2600
5.83
2048

0.014

627 680 876 1005
17475 1750.5 1751 1752

5.326

* Combines R452A, RTW454 and TW452B

KK C452B

*

* Hard Coded

HC 3 3.373%

*

B T T T e ey

R S e P SR S T T S S S ap g

*
* ARRERwAkk¥x%  BEGIN LEVEL III ALTERNATIVES 'MODIFICATIONS **#+*¥kkkadiks

HEC-1 INPUT

ID3os e s B dnge 2, ol ispakort 20 e By eyt ok SHAn ol 67 s s Twiaits mueis o B Jaeseiohy oL 10
KK  R452B

N

RS 3 FLOW 0.0 0.0

RC 0.043 DR03S 0.043 3719 0.0108

* WITS10

RX 0 360 460 552 627 680 876 1005

RY 1753 1750 1749 1749 1747.5 1750.:5 1751 1752

KK TW452N

BA 0.3218

LG 0.35 035 9.70 0.050 5

uc 0.408 0.290

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100

* KK TW452

* BA0.4617

* LG 0.341 0.142 9.85 0.044 7.586

* UC 1.025 1.087

* Natural Time-Area Relation

* UA 0 3 5 8 12 20 43 15 90
* UA 100

KK C452N

KM Added concentration point to combine TW452N, RD450, and R452B for US60 channe
HC 245316951

*

KK DUS07

KM Flow diverted to US60 channel

DT DQOUS07

DI 0 700 10000

DQ 0 0 9300

* ADD DIVERSION FOR US60 CHANNEL HERE

KK R452N
RS 5 FLOW 0.0 0.0

(o 0.04 0.04 0.04 5600 0.0100

* WITS20

RX 0 10 515 673 779 880 1000 1050
RY 1686 1685.5 1685 1682 1684.5 1684.5 1684.5 1686

PAGE105



1 HEC-1 INPUT PAGE106

LINE IDs o o 2 o A 2 e ST . [ [ I Ble wisrs e 6 5is v waravs Towms vas R Baiis s ms 10

2757 KK
2758 BA
2759 LG 0.15 9.70 0.050 14
2760 uc 0.442 0.465

* Natural Time-Area Relation
2761 UA 0 3 5 8 12
2762 UA 100

43 75 90 96

n
o

*
2763 KK D450
764 DR DO450

* ROUTE UPDATED 4/14/4
2765 KK RD45

2766 RS 1 FLOW 0.0 0.0
2767 RC 0.043 0.035 0.043 2017 0.0059

2768

2769

* Combines RD450, TW452, R452B

L R R R R R R R E L

kk*AhkAddtdxx END LEVEL III ALTERNATIVES MODIFICATIONS *****kkkhhsa+

I S R R R Rt e E T
* ROUTE UPDATED 4/14/04
2773 KK RTW452

2774 RS 6 FLOW 0.0 0.0
2715 RC 0.04 0.04 0.04 8151 0.0099

2776
2077

8
1685.5 1685 1682 1684.5 1684. 1684.5 1686

0.123 8.387

30 65 77

@
I

*Ty 94 Q97

\
10 515 673 779 880 1000 1050
5

* Combines TW442 and RTW452
1 HEC-1 INPUT PAGE107

LINE T o ocormim = Lo oo sconais o wiass s s Fovoii v om R . G e v T s s wmw s Bivssoas Sslsme s 10

2784 KK CTW442
85 HC 2

Combines CTW442 and CTW440

2786 KK C442
2787 HC 2
* R 4/14/4

KK
89 R¢ € E
790 0 0.00
791 10 19
R 5 684 .5
o kkkkh ok kk bk kR kR Ak ke h ok k AR R R R R R R R T T T T I T T
o SESRENES R TR RN OF TRILBY WASH REGION 4 ****dkkkdhkhhhhdins el 5
ek k ke ko ok ke ek ko k R T T S S S S SR *eh kR




2793
2794
2795
2796

2791
2798

27199

2800

LINE

2801

2802
2803

2804
2805

2806
2807
2808
2809

2810
2811

2812

2813
2814

2815

2816

)
©
=
~

NN
@

@
S reraren
o v

28
28

@
N
(e

2834

KK TW434
*
BA 0.5690
LG 0.352 0.261 5.746 0.208 5.068
uc 0.750 0.666
* Natural Time-Area Relation
UA 0 3 5 8 12
UA 100
*
*
* Combines TW434, R442* and CTW431
KK CTwW434
*
HC 3
*
*
* ROUTE UPDATED 4/14/04
HEC-1 INPUT
Dol 18 <% - Zali o 5t Bt darn dvse s e 5
KK RTW434
RS 5 FLOW 0.0 0.0
RC 0.04 0.04 0.04 7363 0.0046
* TWTS30
RX 0 219 753 855 880
RY 1580 1575 1573 1568 1572
*
KK TW436
*
BA 0.6744
LG 0:312 0.171 7.041 0.126 14.794
uc 0.633 0.473
* Urban Time-Area Relation
UA 0 5 16 30 65
UA 100
*
*
* ROUTE UPDATED 4/14/04
KK RTW436
RS 10 FLOW 00 0.0
RC 0.04 0.04 0.04 13449 0.0051
* TWTS30
RX 0 219 753 855 880
RY 1580 1575 1573 1568 1572
KK TW430
BA 2.4917
LG 0.334 0.209 6.52 0.15 5.389
uc 0.792 0.386
* Natural Time-Area Relation
va 0 < ) 8 12
UA 100
*
*
KK TW429
*
BA 0.5553
LG 0.321 0.149 8.256 0.078 7.695
uc 0.746 0.638
* Urban Time-Area Relation
UA 0 5 16 30 65
UA 100

*

* ROUTE UPDATED 4/14/04

HEC-1 INPUT

IB et o e s o e e B et 4
KK RTW429

%

RS 2 FLOW 0.0 0.0
RC 0.04 0.04 0.04 3703
* TSR429

RX 0 29 86 123
RY 1552 1552 1550 1546

0.001

195
1546

20

1110
1575

77

1110

1575

20

77

577
1548

* Combines RTW429, TW430, RTW436 and RTW434

KK C430

43 75,
....... o L
1198 1380
TS 1580

84 90

1198 1380
1577 1580

43 15
84 90
....... T peva e 8
756 1133

90

94

90

94

96

97

96

97
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2835

2836
2837
2838
2839

2840
2841

2842

2843

LINE

2844

2845
2846

2847
2848

2865
2866
2867

2868
2869

75 90

75 90

Aokok ok ok ok ok
hokox ok ok ok h kR Aok h

Bk ok ok h ok kK ko

75 90

ok ok ok ow ok ok k

B I

Ak k kA kb

Bokok ok ow ok ok ok ok ok ok

w

90

HC 4
*
*
* e b b I i b e  EEEEEE T *
O BEGINNING OF TRILBY WASH REGION 6 Je e e de ko de de de e ko ke ke ke ko ke ok ok ok ok ok ke *
* *k*i*k***ki*‘k**ﬁrt****&*********kt**i*ﬁ*thﬁt**ﬁ—h***t**x*h****l*k*ﬁﬁiiit’t*ﬁ*it *
*
F ARk kohdd Kk ok ok ok Ak R ok ok ko ko ok ok ok ok ok ok o ke ok ok o ok e ok ok ok o ok ok ok o ok ok ok ok ok e ok ko
* Kxkdkdxkxkkkx  BEGIN LEVEL III ALTERNATIVES MODIFICATIONS ** %k kkhskx
* hkhkhkhkhkhhkhhkhhhhh kb hhhh bbbk hhkhhhh bbb hhhhhrhh kb bk b hhkk b b hkhkhhh kb hhhhdhhdh
*
KK TW485N
BA 1.6192
LG 0.35 017 6.80 0.13 5
uc 0.729 0.510
* Natural Time-Area.Relation
UA 0 3 5 8 12 20 43
8)2% 100
* KK TW485
* BA2.3728
* LG 0.348 0.251 5.786 0.199 5.349
* Uc 1.013 0.803
* Natural Time-Area Relation
* UA 0 3 5 8 12 20 43
* UA 100
"
* R I S  E R E R
* kxkkkdkkdadxs  END LEVEL -III ALTERNATIVES MODIFICATIONS ***
B ek ok ok K ok kk ok ok k ok ke ek ok kK ok ok ok k ok ok Kk ko k ko Rk ok ok ko Rk k kh ok Kk
* Diversion Recovery: Flow split FS3
KK D454
*
DR DO454
* ROUTE UPDATED 4/14/4
HEC-1 INPUT
BB & 5 foes & Tosmaass P 8 5 R & e seem 4 55 es & Blusar s » saens 6e s wwm s s o «
KK RD454
*
RS 6 FLOW 0.0 0.0
RC 0.043 0.035 0.043 6700 0.0126
* WITS90_2
RX 0 89 186 233 287 396 4184
RY 1823 1822.5 1821 1819 1817 1819.5 1820.5 1
KK WI576A
BA 1.2238
LG 0.349 +25 5.97 0.185 7.045
uc 1.083 1.199
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43
UA 100
I R R R R I T T T T T T e
* #**kkskxsxx*x  BEGIN LEVEL III ALTERNATIVES MODIFICATIONS
R R R T T T T T T T T T,
KK ST WI2
DT STOWI2
DI 0 340 10000
DQ 0 0 9660
* ROUTE UPDATED 4/14/4
KK R576A
¥
RS 6 FLOW 0.0 0.0
RC 0.043 0.035 0.043 8797 0.0168
* WITS10
RX 0 360 460 552 627 680 876
RY 1753 1750 1749 1749 1747.5 1750.5 1751
B ARk kK R R KK Ak KRk R kAR ok Rk Rk Rk R R kR R ok Rk ok k ko kR R K Rk k&
* **¥xxks44xx++  END LEVEL III ALTERNATIVES MODIFICATIONS ***
H Ak KRR R R R KR d ok Rk ko k ok ok ok kok ok ok ok ok ke kok ok ek ok ko kR kR Rk K Rk kR R
KK WI576B
BA 0.4631
LG 0.346 0.25 5.665 0.212 6.275
uc 0.817 0. 711
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43
UA 100

96

PAGE110
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LINE

2870

2871

2872

2873
2874
2875

2876

2877
2878

2881
2882
2883

2884
2885

2886
2887
2888

2889
2890
2891

LINE

2894
2895
2896
2897

2898
2899

2900
2901

2903

2906
2907

2908

2909
2910

* Combines WI576B and R576A

HEC-1 INPUT
ID. o vanins SR 2 ninae s Feiuonrs 4ovs anieis S R Gt o i s larara B% s sl | P S 10
KK C576B
*
HC 2

>

*
* Diversion Out: Flow split FS5
* Flow Split Diversion: Main path to TW485, Diversion to CWIS576

KK D576B

*

DT DO576B 0.0 0.0
DI 0 10000

DQ 0 4000

T S

FkkdhEEER*Rx¥  BEGIN LEVEL X111 ALTERNATIVES MODIFICATIONS **kkdhkdkkkd

>
-
I S e S e S e
*
*

ROUTE UPDATED 4/14/4

KK R576B
RS 13 FLOW 0.0 0.0
RC 0.043 0.035 0.043 14464 0.0064

WITS10
RX 0 360 460 552 627 680 876 1005
RY 1753 1750 1749 1749 1747.5 1750.5 1751 1752
KK C485N

KM Added concentration point to combine TW485N, RD454, and R576B
HC 3 4.8832

-

*

KK DUS08
KM Flow diverted to US60 channel
DT DOUSO08
DI 0 700 10000
DQ 0 0 9300
KK R485N
RS 7 FLOW 0.0 0.0
RC 0.04 0.04 0.04 8400 0.0108
* TSR482
RX 0 102 478 535 709 892 1441 1649
RY 1610 1608 1608 1606 1606 1608 1608 1610
HEC-1 INPUT
ID s o - A A A 38 ¢, L3O e SR AL S BN e s Wiiadl e &saree: wivopt g Ay 10
KK TW485S
BA 0.7537
LG 0.34 0.25 4.35 0.40 6
uc 0.592 0.352
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 75 90 96

UA 100
* Combines R76B, RD454 and TW485

KK - CTW485

KM Modified to combine R485N, and TW485S
* Hard Coded

HC 2 2.7739

B T Ve
* Addhddiddkii:  END LEVEL TIT ALTERNATIVES MODIFICATIONS ***®#kkawdsaxwy
I T L L e L T T T

* ROUTE UPDATED 4/14/04

KK RTW485

RS 1 FLOW 0.0 0.0

RC 0.04 0.04 0.04 1831 0.0066

* TSR482

RX 0 102 478 535 709 892 1441 1649

RY 1610 1608 1608 1606 1606 1608 1608 1610

KK TW484

BA 0.3476
LG 0.301

o
)
-
o
o

.01 0.191 18.414
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2911

2912
2913

LINE

2916

2917
2918

2919

2920

2937

2938
2939

2940
2941

LINE

2944
2945

2948

uc 0.733 0.830
* Urban Time-Area Relation

UA 0 5 16 30 65
(07:% 100

*

*

* Combines TW484 and RTW485

KK CTW484
HC 2

* ROUTE UPDATED 4/14/04
HEC-1 INPUT

D, o w2 & wllbsew 7w - RPN R — C [ B s miwe ]
KK RTW484

*

RS 7 FLOW 0.0 0.0

RC 0.04 0.04 0.04 10402 0.0085
* TSR482

RX 0 102 478 5

RY 1610 1608 1608 1606 1606

KK WIS80A

BA 2.7850

LG 0.349 0.216 6.359 0.161 9.712
uc 1,033 0.768

* Natural Time-Area Relation

UA 0 3 5 8 12
UA 100

*

*

KK WI580B

*

BA 0.6285

LG 0.35 0251 5.837 0.193 14.022
uc 0.671 0.722
* Natural Time-Area Relation

UA 0 3 5 8 12
uA 100
*

* Diversion Out: Flow split FS4

* Flow Split Diversion: Main path to CS80A

KK  D580B

.

DT DO580B 0.0 0.0
DI 0 10000

DO 0 4600

*

* ROUTE UPDATED 4/14/4

KK R580B

.

RS 5 FLOW 0.0 0.0

RC 0.043 0.035 0.043 8181 0.0203
* WITS10

RX 0 360 460 552 627
RY 1753 1750 1749 1749 1747.5
*

>

* Combines R580B and WISS8O0A

KK SSR630

RS 1 STOR 0

SQ 0 84 840 1710
SA 0 04 w2 2.72
B 2015.5 2016 2020 2024

* ROUTE UPDATED 4/14/4
KK R580A

RS 14 FLOW 0.0

RC

608

"

w

94 97
PAGE113
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90 96

90 96
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2952
2953

2954

2955
2956
2957

2958
2959

2960

2961

2967

2968
2969
2970

2971
2972

2974

2975
2976
2977
2978
2979

* WITS10

RX 0 360 460 552 627

RY 1753 1750 1749 1749 1747.5

*

*

KK WI580

BA 1.3195

LG 0.348 0.25 5.076 0.272 5.692

uc 0.642 0.404

* Natural Time-Area Relation

UA 0 3 5 8 12

UA 100

* Diversion Recovery: Flow. split FS4

KK D580B

DR DO580B

* ROUTE UPDATED 4/14/4

KK RD580B

RS 6 FLOW 0.0 0.0

RC 0.043 0.035 0.043 9430 0.0199

* WITS90 1

RX 0 50 128 200 230

RY 1942 1940 1938 1936 1936
HEC-1 INPUT

EDE il Lo alaiete 4 R < T D R S

KK WIS578

BA 0.4841

LG 0.348 0.208 6.424 0.157 5.662

uc 0.838 0.842

* Natural Time-Area Relation

UA 0 3 5 8 12

UA 100

*

*
* Combines WI578 and RD580B
KK CWI578

* Hard Coded

HC 2 0.773

*

*

* *** STAGE DISCHARGE / STORAGE BEHIND STRUCTURE SR700,720

SSR700
1
0
0
1992.4

STOR
940
4.4

2004

0
1040
5.9
2005

* ROUTE UPDATED 4/14/04

KK RWI578
RS 8
RC 0.043
* WITS90 1
RX 0
RY 1942
* Combines
KK CWI580
HC 3

.

*

KK RWI580
RS 5
RC 0.043
* WITS10

RX 0
RY 1753

*

* Diversion Recovery:

FLOW
0.035

50
1940

RWIS578,

FLOW
0.035

360
1750

125
1938

0.0
12424

200
1936

WI580 and R580A

ROUTE UPDATED 4/14/04

460
1749

552

1749

0.0132

230
1936

0.0112

627
1747.5

Flow split FS5

HEC-1 INPUT

680
1750..5

20

25
25

1938

20

26
29

1938

680
1785005

876 1005
1751 1752
43 75 90 96
260 400
1940 1942
PAGE115
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43 75 90 96
(HWY74 CULVERT)
260 400
1940 1942
876 1005
1751 1752
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LINE

2992

25993

2994

2995
2996

2997
2998

2999
3000
3001
3002

3003
3004

3005

3006

3007
3008

3009
3010
3011

3012
3013
3014

LINE
3015

3016
3017

3018

3019

3020

3021
3022

3023

3024
3025
3026

3027
3028

ED 5 e Ve s Lawwesaa B Siees 3% Bz a6 sts S % L P Bla wsiera s % Hoa o o weavas Blovmin g uw 9
KK D576B

%

DR DO576B

*

* ROUTE UPDATED 4/14/4

KK RD576B

*

RS 9 FLOW 0.0 0.0

RC 0.043 0.035 0.043 13552 0.0118

* WITS10

RX 0 360 460 552 627 680 876 1005
RY 1753 1750 1749 1749 1747.5 1750.5 1751 1752
*

*

KK WI576

*

BA 1.1801

LG 0.338 0.274 4.615 0.339 5-0

uc 0.896 0.794
* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90
UA 100

*

*

* Combines WI576, RD576B and RWIS580

KK CWI576

* Hard Coded

HE 3 7.0713
*

*

hokhkckkkokhhkhkh Ak hh ok hk kb bk khhhh kb dh kb bk ok hhkhh ko bk hhh ok hhhkok kb bk kkk ok dkk ok ok &k ok

* *xkkkkkkkkkkx  BEGIN LEVEL III ALTERNATIVES MODIFICATIONS * %k skokd ko

B S  E e e e e L L T e
*

96

KK DUS09

KM Flow diverted to US60 channel

*

DT DOUS09

DI 0 600 10000

DQ 0 0 9400

*

KK 576

KM LEVEL III MODIFICATION: This diversion was modified control the split
KM LEVEL III MODIFICATION: and to allow all flow to go the east (CWI560).

Diversion Out: Flow split diversi
This split was determined using FLO-:

The model is titled "EAST" and

*
* D. T

* details and documentation about the model are contained in the Appendix D 5.4.
*

*

Flow Split Diversion, Main path to TW482, Diversion to CWI560

HEC-1 INPUT

IDwiw s s I s SR A B B 2oyt L A o T Ble wcoowow oo o rssons b Biusae cuw 9
DT DO576 0.0 0.0

DI 0 100000

DQ 0 100000

* DI 0 27 52 80 119 145 200 254
* DI 685 703 849 1395 1449 3000

* DQ 0 13 19 30 7 38 43
* DQ 302 303 432 791 809 1675

*

IR R R T T T T T T T T

* ***xxax*xx+%%  END LEVEL IIT ALTERNATIVES MODIFICATIONS ********%+%4%

I L R R R R e R

* ROUTE UPDATED 4/14/04

KK RWI576

RS 5 FLOW 0.0 0.0

RC 0.043 0.035 0.0¢ e

* WITS10

RX 0 360 460 680 876 1005
RY 1753 1750 1749 17505 1751 1752
KK TW482

BA 0.7564

LG 0.334 0.254 5.187 0.262 8.939

uc 0.704 0.548

* Natural Time-Area Relation

107:8 0 3 5 8 12 20 43 75 90

UA 100

*

PAGE117
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3029

3030

3031
3032

3033
3034

LINE

3035

3036
3037

3038
3039

3040
3041
3042
3043

3044
3045

3046

3047

3048
3049

3050
3051

3052

3053
3054

3055
3056

LINE

3058
3059
3060

3061
3062

3063

3064

* Combines TW482 and RWI576
KK CTwW482
*

* Hard Coded
HC 2

*

0.7564

*

* Railroad Diversion: Main path to CTW480,
* From Structure RR520, See Appendix D.5 for analysis

KK D482

*

DT D0482 0.0 0.0
DI 0 6 370
DQ 0 0 0
*

* ROUTE UPDATED 4/14/04

1 0 VRS s Bs wlm & s vt S R 3:7¢ -
KK RTW482

RS 6 FLOW 0.0
RC 0.04 0.04 0.04
* TSR482

RX 0 102 478
RY 1610 1608 1608
*

KK TW480

BA 0.7538

LG 0.316 0.166 1.274
uc 0.700 0.543

* Urban Time-Area Relation
UA 0 5 16
UA 100

*

*

* Combines TW480, RTW482 and
KK CTwW480

*

HC ar 456303

.

Diversion Out
Flow Split Diversion: Main
95% of flow is diverted to

L

KK D480
DT DO480
DI 0 10000
DQ 0 9500

*

*

* ROUTE UPDATED 4/14/04

KK RTW480

*

RS 2 FLOW 0.0
RC 0.04 0.04 0.04
* TSR482

RX 0 102 478

RY 1610 1608 1608

.

T wral A s R A e <
KK TW478

BA 0.2625

LG 0.329 0.193 6512
uc 0.458 0.333

* Urban Time-Area Relation
UA 0 S 16
UA 100

*

.

* Combines TW478 and RTW480

KK CTwW478

*

HC 2 0.4954

*

* ROUTE UPDATED 4/14/04

KK RTW478

1098 2131
0 0

HEC-1 INPUT

0.0
7471 0.0078
535 709
1606 1606
0.112 11.804
30 65

RTW484

path to TW478,
IN356

0.0
4817 0.0083

535 709
1606 1606

HEC-1 INPUT

Diversion to CWIS582

2935
178
...... Cla S e
892 1441
1608 1608
77 84

Diversion to WIS584

[t
r
=5 pt

PAGE118
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1649
1610
90 94 97
1649
1610
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3066
3067

3068
3069

3070

3071

3072

3073

3074
3075
LINE

3076

3077

3078
3079

3080
3081

3082
3083
3084
3085

3086
3087

3091

3092

3093
3094

LINE

*

RS
RC
*
RX
RY
*
*
*
*
*

*
.

KK

c

* F K % T %

K

* 0 % R

N\ *» * %
<o

KK
RS
RC
RX
RY

KK
HC

.

KK
RS
RC
RX
RY

3 FLOW 0.0 0.0
0.04 0.04 0.04 5969 0.0013
TSR478
0 10 22 30 126 506 751 1085
1550 1549 1548 1546 1546 548 1550 1552
**hk**tk*kﬁiiittikktk*iikki***ﬁitilﬁ*ﬁﬁiﬁthkw***tii*ﬁ*****iﬁ‘*ﬁlii‘ii*t****i *
*hkkkkkhkk* A x*k*k k4 *% END OF TRILBY WASH REGION 6 +#*#+sdhhhhhdhbhhhhrhbhhss *
R R R R L PO
Combines RTW478 and C430*
CTW430
e R T T T T T L L T L L
*AAddddsdkkx  BEGIN LEVEL III ALTERNATIVES MODIFICATIONS **#%*#4%#%%*
L T R
*** STAGE DISCHARGE / STORAGE BEHIND STRUCTURE CAP040
SCP040
1 STOR 0
*¥xrwddxxaxssrirs LEVEL 111 ALTERNATIVES MODIFICATIONS *****s s sskssx
Modified for CAP 040
ikt Assumptions *rres
Overchute: Width=65"' -- Invert=1546.77"
Volume o orag g plus potential storage area
0 1 274 1165 2401 2899 26314
2 6.5 28.6 52 110.3 274.4 5381 657.6 893.1
HEC-1 INPUT
....... | IS R .. [ONORRTRIY.  SUPPRGTRTE  DYRTSP ST SPNRET. ST . (SO . Y | ;
1540 1542 1544 1546 1546.8 1548 155 1552 '1552.7 1554
¥AXExwArxxawxsax+ LEVEL II1 ALTERNATIVES MODIFICATIONS ***k+#*&s sk ksssx
SQ 0 367 1560 3214 3881 27635
SE1546.8 1548 1550 1552 1552.7 1554
SA 22.1 31.1 61.1 105.1 160.8 181.3
SE 1546 1546.8 1546 1550 552 1552.7
e e ek ke ke ko ko k ok ok ko ek ok ok ke e R ke ok ok ok ek ok ok e
khdhkkdkwkxxk4s  END LEVEL III ALTERNATIVES MODIFICATIONS ***kkkhhksdxx
ROUTE UPDATED 4/14/04
RTW430
1 FLOW 0.0 0.0
0.04 0.04 0.04 10141 0.0057
WITS30
0 216 4 525 583 771 1184 1444
1465.5 1463 146 1456 1462 1463 1464 1465
TW418
0.161 34.138
8 12 20 43 75 90 96
Combines TW418 and RTW430
CTwW418
ROUTE U 4/14/04
RTW418
O.ﬂi 0.0
WITS30
0 T71 1184 1444
1465.5 1463 1464 1465
HEC-1 INPU
....... Lusns ews@oswoms oBon s suondssms s 8955 swne iBuwas o mmbe vamoin sBven s o soDe o umaeld
TW424
1.496¢
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3097
3098

3099
3100

3101

3102
3103

3104
3105

3106
3107
3108
3109

3110
3111

3112

3113

3114

3115
3116

SLLT
3118

LINE

3125

3126

3127

3128
3129

3130
3131

LG 0.313 0.161 6.851 0.145 10.935
uc 0.617 0.277
* Urban Time-Area Relation

UA 0 5 16 30 65
UA 100

*

*

* ROUTE UPDATED 4/14/04

KK RTW424

*

RS 3 FLOW 0.0 0.0

RC 0.04 0.04 0.04 5625 0.0052
* WITS30

RX 0 216 426 525 583
RY 1465.5 1463 1462 1456 1462
.

*

KK TW422

BA 0.7031

LG 0.293 0.287 5.537 0.221 26.254
uc 0.908 0.802

* Natural Time-Area Relation

UA 0 3 5 8
UA 100
*

»

* Combines TW422, RTW424 and RTW418
KK CTwW422

HC 3

*

*

* ROUTE UPDATED 4/14/04

KK RTW422

.
RS 17 FLOW 0.0 0.0
RC 0.04 0.04 0.04 22821 0.0037
* WITS30
RX 0 216 426 525
RY. 1465.5 1463 1462 1456
*
*
HEC-1 INPUT
11 2 P B o Lo ge U S ST O o5 ix
KK TW400
*
BA 4.2708
LG 0.313 0.267 5.32 0.244 1735

uc 1.463 0.924
* Urban Time-Area Relation

UA 0 5 16 30 65
UA 100
*

.

* Combines TW400, RTW422 and RTW402
KK CTW400

e 3

* % % ¥

ROUTE UPDATED 4/14/04

KK RTW400

RS 2 FLOW 0.0 0.0

RC 0.045 0.035 0.045 6826 0.00

* McMicken Dam Channel

RX 0 46 101 121 171
4

RY 25 14 4 0

KK WIS504

BA 1.3494

LG 0.336 0-25 5.982 0.19

uc 0.796 0.433

* Natural Time-Area Relation

UA 0 3 5 8 i
UA 100

*

* COMBINES RTW400 AND RWIS504
KK CWIS504

HC &

.

77

771
1463

84

1184
1464

1184

1464

w

90

1444
1465

1444
1465

90

94 97

90 96
PAGE122
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3140

3141
3142

3143

LINE

3144

3145

3146

LINE

3147

3148
3149

3150
3151

3153
3154
3155

3156
3157

* ROUTE UPDATED 4/14/04

KK RWI504

*

Bk kkh Ak ok k h k ko ok ok k kR Ak

* WESTWESTW

RS o FLOW 0.0 0.0

RC 0.045 0.035 0.045 1494 0.001

* McMicken Dam Channel

RX 0 46 101 121 171 181 1421 3621

HEC-1 INPUT

L b ST T LT

* hhkAkhbkhrakkhhhexr x END OF TRILBY WASH REGION 5§ **%xdkdddhhdrdhhhharrhehssn

I S e e T T T T

L r e R T T I

R S L R R R R T T T

END OF TRILBY WASH SUBAREA **** s dh ks hhhh bbb hhhdtdhds

R e R R R R R T T

I S e R T T T T

TWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST
WESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST
STWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST

R R e R e T T T T

END OF WEST PORTION OF DETAILED MODEL *****#®kdidkshhhhaddhhihis
R R R R R T T T T T T
WESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST
WESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST
TWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWESTWEST

WES

\STEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEAST

T S L E R R T

I T R T S T e e T I
* d%%%kxtrr+ BEGINNING EAST PORTION OF DETAILED MODEL *# ks kkdokokdkskhhdhdkkddd
I e T T I T

TR AR AR R R R R A A ARk Rk kA kA bk Rk h kR Ak kh k Ak ok A A bk h hk ko k ok kA h ko k hhk ok Rk k ok ko ko k ok Ak

EASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEAST
EASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEAST
TEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEAST

* Diversion Recovery: Flow split FS16

KK DS/¢

DR DO576
*

* ROUTE UPDATED 4/14/4

HEC-1 INPUT

3 G R Fowswwan B s amme s Bisia s smniw Bt s Tatria s B = Aisin 9wz 5,5
KK RD576
0.0 0.0
0.043 4830 0.0095
RX 0 360 460 552 627 680 876 1005
RY 1753 1750 1749 1749 1747.5 1750.5 1751 1752
b ek ok ek ko R T T T T

GIN LEVEL III ALTERNATIVES MODIFICATIONS **#*##%%%%+%+

R S e e R R R T T T T T T T I T T

KK WI572
BA 2.0606
LG 0.349
uc 0.663
* Natural

JA 0
UA 100

* ROUTE UPDATED 4/14/04

o)
[
N
o

43 90

a8
w

96

PAGE123

PAGE124




3158

3159
3160

3161
3162

3163
3164
3165
3166

3167
3168

LINE

3169
3170

3171
3072

3173

3174
3375

3176
3177

3178
3179
3180
3181

3182
3183

3184

3185

3186

3187

3188
3189
3190
F1.91
3192

LINE

3193

3194
3195

3196
3197

KK RWI572
*

RS 12 FLOW 0.0 0.0
RC 0.043 0.035 0.043 23543
* WITS90 1

RX 0 50 125 200

RY 1942 1940 1938 1936

*
*

KK WI570

[

BA 2.2376

LG @585 0.164 6.881 0.1
uc 1.096 0.865

* Natural Time-Area Relation

UA 0 3 5 8
UA 100

N
o

*

* Diversion Out: Flow split FSé

0.0122

230
1936

N
N
=
-
~

250 260 400
1938 1940 1942

* Flow Split Diversion: Main path to CWI570, Diversion to WI566

* 21% of flow is diverted to WI566

HEC=1
LD o b LS5 s @rae st s o 58 3is e s 455
KK D570
DT DO570 0.0 0.0
DI 0 10000
DQ 0 2100
*
.
* ROUTE UPDATED 4/14/04
KK RWI570
*

RS 4 FLOW 0.0 0.0
RC 0.043 0.035 0.043 12212
* WITS90_ 1

RX 0 50 125 200
RY 1942 1940 1938 1936
*

*

KK WI566

*

BA 0.1109

LG  0.348 0.21 6.4 0.159

uc 0.500 0.518

* Natural Time-Area Relati

UA 0 3 5 8
UA 100

*

* Diversion Recovery: Flow split FSé6
* No route because route is only 191

KK D570
.
DR DO570
*
»
*
.

Combines WI566 and D570
KK CWI566
*

* Hard Coded
HC 28025813
*

*

* *** STAGE DISCHARGE / STORA

KK SSR830
RS 1 0
s 0 0 000
SA 0 83
SE 1977.2 1986
* ROUTE UPDATED 4/14/04

HEC-1
BB sia L e 8 S ¢ 41
KK RWI566
)
RS 8 FLOW 0.0 0.0

RC 0.043 0.035 0.043 10390
* WITS90 1

RX "0 50
RY 1942 1940

INPUT

0.0139

230
1936

feet

0.0123

230
1936

PAGE125
....... O i St | = iers DA RN O S SN
250 260 400
1938 1940 1942
20 43 75 90 96

BEHIND STRUCTURE SR830 (HWY74 CULVERT)

....... 6. oo nieiein T eibt = wwBisrate woiaie: Discntsieis s LO
250 260 400
1938 1940 1942
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LINE

3237

3238
3239

3240
3241

3243
3244
3245

3246
3247

3250

3251
3252

3253
3254

258
3259
3260

3261

3262
3263
3264
3265

3266

3268
3269

3270

3271
3272
3273

3274

* ROUTE UPDATED 4/14/04

HEC-1 INPUT

D oo e e - 5 ir G e e G e - Vil | A e B cavie: S
KK RWI560

“

RS 8 FLOW 0.0 0.0

RC 0.043 0.035 0.043 11699 0.007

* WITS40

RX 0 100 197 277 349 452 594 1131

RY 1644.5 1643 1642 1641.2 1641 1642 1643 1644.5

*

KK WI582

.

BA 0.3752

LG 0.343 0.281 7.041

uc 0.579

* Natural Time-Area

UA 8 12 20 43 5 90
UA 100

KK
DR

N

Railroad Diversion Recovery:

Outflow from

D482

D0O482

* UTE UPI 1/14/4
KK RD482
RS 1 FLOW 0.0 0.0
RC 0.043 0.035 0.043 2439 0.0094
* WITS130
RX 0 400 456 575 620
RY 13965 1394 1393.5 1393 1392
*
- L IIT ALTERNATIVES
PR AR N, T
KK DUSO01
x
DR DOUSO1
HEC-1 INPUT

(107 R ENE RS, .15 SR S I CH MR S, G L
KK ST TW3
DT STOTW3
DI 0 3350
DQ 0 0
KK RDUSO1
RS 1
RC 0.04 04 1000 5
RX 1 20 95 10
RY 4 0 0
KK 30
KK ’
HC 2 10.2825

FLOW

0.04 0.04 2900 0.0035

170
0 0

structure RR520

650 660
1394 1395

MODIFICATIONS

. oagm s Bt s o uies [
245 255
0 2

BA R Rk R Rk h ko h ok k kR ok h ok Ak ok ok kR kR ok kR ok hk ko Rk ok ok kA k

dokok ok ko kR ok ok ok ok

Ak r Rk khkkkhhhh ok h kb ok h bk ok kb hhk ok h ok bk h ok h kA h ok Rk hk hk ok Rk kA Rk Rk ok ok kR ok

Mok ke ke ke h ok ok ok ko ok ok ok ok k ok ok ok ko kR kR

P
o
N

96
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3315

KK




100




3395

3396
3397

LINE

3398

3399
3400
3401

3402
3403

3404
3405

3406

3407
3408
3409

s
=
>

3

N
O\

RC 0.043 0.035 0.043 11635 0.0074

* WITS40
RX 0 100 197 277 349
RY 1644.5 1643 1642 1641.2 1641
*
*

HEC-1 INPUT
ID. i« oiwia Lo o 250 v e i sinimiwiage S 5
KK WI554
BA 1.0438

LG 0.332 0283 4.497 0.367 10.849
uc 0.792 0.568

* Natural Time-Area Relation

UA 0 = 5 8 12
UA 100

452 594 1131
1642 1643 1644.5

B

B

W Ekkkdhakwdad  BEGIN LEVEL ITI ALTERNATIVES MODIETCATIONS *#3#%vkaiw itk
.

B

COMBINES RDUS10, RWI556 AND WIS554

DT STOPI3
DI 0 6500 10000
DQ 0 0 3500

B

B

¥ kkkRtkkxwExkk END LEVEL ITII ALTERNATIVE

I

I e e

* ROUTE UPDATED 4/14/04

KK RWIS554

RS 2 FLOW 0.0 0.0

RC 0.043 0.035 0.043 4538 0.014
* WITSS50

RX 0 46 95 115 169
RY 1581 1579 1575 1572 1577

.

KK WI552

*

BA 0.4131
LG 0.327 0.25 4.373 0.398 11.892
uc 0.692 0.629
* Natural Time-Area Relation

HEC-1 INPUT
TR s PR s 2k 2 < e e 4l viv 5
UA 0 3 5 8 12
UA 100
* Combines WI552 and RWI554
KK CWI552
HC 2
W A=CWIS552 C=FLOW E=5MIN

ErERkanE Ak xdk  BEGIN LEVELITT ALTERNATIV

I e R ]

T e A e S

KK ST_PI4

DT STOPI4

DI 0 6050 10000

DQ 0 0 3950

W A=ST_PI8 C=FLOW E=5MIN

KK DUS60

S| MODIFICATIONS **#¥**#xx%#¥

B

KRk Rk ok ok h ko ok ok kR kR ok ko ko ko ko kA k

222 328 409

1578 ~ 1579.5 1582
....... (0 FESR A S

20 43 75

B T

Bk E kb h ok ok Rk h ok ok h kR h ko k

90

96
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3467

3468

3469
3470
3471

3472

LINE

3478

3479
3480
3481

3482

3483

3484

LINE

* *** STAGE DISCHARGE / STORAGE BEHIND STRUCTURE CAP050
KK SCP050

RS 1 STOR 0

LG T AR S 2T S A LEVEL III ALTERNATIVES MODIFICATIONS ****&dkkokdkikkik
* Modified for CAP 050

* kkk*% Agsumptions *xkH*

* Overchute: Width=67' -- Side Slopes= 0 to 1 -- Invert=1545"

* Volume of storage was based on existing plus potential storage area

SQ 0 207 1075 2314 3833 4683 12000

SV 0 0 0.7 20.6 94.1 15:1..9 152

SE 1545 1546 1548 1550 1552 1553 1554

B kdekhok ok k ok ok ok ko h LEVEL III ALTERNATIVES MODIFICATIONS *** %%k 4k sk sk

* SQ 0 209 1075 2314 3833 4684 12000
* SE 1545 1546 1548 1550 1552 1553 155
* SA 0 ) - 2 D 359 541

* SE 1545 1546 1548 1550 1552 1553

ZW A=SCP050 C=FLOW E=5MIN

* *A¥dkkwki¥i4  END LEVEL III ALTERNATIVES MODIFICATIONS ** %4k s+ s
.

* ROUTE UPDATED 4/14/04

KK RWIS550

RS 2 FLOW 0.0 0.
RC 0.04 0.04 ! 6201 0.0084
WITS70
RX 0 450 700 1284 1435 1499 1745 2500
RY 1401.5 1399.5 1396 1395.5 1390 1396 1399 1400
HEC-1 INPUT
ED e« alns S o A Bs asias s s Biseswan s w5 Bk =4 o Tos v B35 5 v v o IO 10
KK WI514
BA 0.3524
LG 0.322 0.237 5113 0.264 6.094
uc 0.488 0.339
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 75 90 96
UA 100
* COMBINEs WI514 AND RWIS5S5
KK CWI514
HC 2
*
KK WI548
BA 0.3084
LG 0.35 0.162 6.881 0.129 5.0
uc 0.504 0.524
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 75 90 96
UA 100
* ROUTE UPDATED 4/14/04
KK RWIS548
RS 7 FLOW 0.0 0.0
RC 0.043 0.035 0.043 13444 0.0117
* WITS90 2
RX 0 89 186 233 287 396 484 597
R} 1823 1822.°¢ 821 1819 1817 1819.5 1820.5 1822.5
KK
BA
LG 0.232 0.309 4.48 0.362 49.331
uc 0.725 0.767
* Urban Time-Area Relation
UA 0 5 16 30 65 77 84 90 94 9

UA 100

*

* Combines WI546 and RWIS548
HEC-1 INPUT
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3542

3543
3544
3545

3546
3547

LINE

3548

3549
3550
3551
3552

3559
3560
3561

3567
568

3569
3570

d o kkhkkhkkkhhkkhkhkhkhkhkkhhhhh ok hhhh ok h ok hkh kA k Ak khhh ko hhkhkh ok kkk ok ok ok ok ok ok ok ok ok ok ok ok k

.

KK  WIS540
BA 1.2455
LG 035 0.2 6.497 0.153 24.434

uc 1.063 0.960
* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 15 90 96
UA 100
N
* *%%* STAGE DISCHARGE / STORAGE BEHIND STRUCTURE SR940 (HWY74 CULVERT)
HEC-1 INPUT
LD e o s e 2 sisis « 0y S teiars A e I (et ISP B e L - L e o 10

KK SSR940
* Ordinates 850/0.452/1978 and 880/0.472/1978.5 added for stability
RS 1 STOR 0

{o} 0 78 300 850 880 1350 1680

SA 0 0.0001 0.08 0.452 0.472 0.79 1.34

SE 1973.8 1974.8 1976 1978 1978.5 1980 1983.1

*

*

* ROUTE UPDATED 4/14/04

KK RWI540

RS 1 FLOW 0.0 0.0

RC 0.043 0.035 0.043 4350 0.0169

* WITS90 1

RX 0 50 125 200 230 250 260 400

RY 1942 1940 1938 1936 1936 1938 1940 1942

*

*

KK WIS538A

*

BA 0.7763

LG 0.345 0L15 . 801 0.092 9.971

uc 0979 0.954

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75! 90 96

UA 100

*

*

* Combines WIS538A and RWI540

KK C538A

*

HC 2

* ROUTE UPDATED 4/14/4

KK R538A

*

RS 8 FLOW 0.0 0.0

RC 0.043 0,035 0.043 18226 0.0134

* WIES90" 2

RX 0 89 186 233 287 396 484 597

RY 1823 1822.5 1821 1819 1817 A8l9Ls  1820.5 1822.5
HEC-1 INPUT

1] b [ R SR e S S I, 4. M s S50 wieieh 6 e o s ns st 8. v s s S e 10

KK WIS538

*

BA 1.4301 =

LG 0.336 0.16 8.095 0.082 10.205
uc 1.438 1,457
* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100

*

*

* Combines WIS538 and R538A

KK CWI538

HC 2

* ROUTE UPDATED 4/14/04

KK RWI538

*

RS 9 FLOW 0.0 0.0

RC 0.043 0.035 0.043 15096 0.0075

* WITS90_3

RX 0 294 436 564 596 685 950 1000
RY 1629 1625 1621.5 1619 1621 1625.5 1625.5 1628.5

.
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35
LG .161 678 0.049 13.114
¢ 1
1 .61
ation
; 0 3 8 12 20 43 90 96
3580 1(
34
4
I ) )0 1€ 69
4 : q 1 : 13 ; 96
* T
ED 4/14/
>~ NPT I 144
359¢ KK RWI
REGQ ’ )4 64 ) ¢ 685 350 100(
3600 : 629 ¢ 1 ¢ . 621 1625.°¢ 1€ L
3602 I )
03 I 3 . ) - L
3604 0.4 3
* Natural Tinm rea Relatior
3605 U? ( 3 8 1 20 43 7 90
3¢ UA 100
3609 :
361(
3161 ¢ ) 1621. 1619 ¢ 1625.5 167 e E 1¢ .5
361 ¢
) ) . 621
E 1 IN E1l4
3623 DO544




3625
3626

3627
3628

3629

3630

3631
3632

3633

3634
3635
3636
3637

3638
3639

3640

3641
3642

3643
3644

LINE

3645

3646
3647
3648

3649
3650

3651

3652
3653
3654

3660
3661

3662
3663

3664

3665
3666
3667

*

RS 6 FLOW 0.0 0.0
RC 0.043 0.035 0.043 9401
* WITS40

RX 0 100 197 277
RY 1644.5 1643 1642 1641.2

*

* Combines RD544, WI530, R530* and RWIS538

KK CWI530

*

* Hard Coded
HC 4 9.7674
*

-

* COMBINES CWIS542 AND CWIS530

KK CAP1l.1
KM CAP IMPOUNDMENT AREA
*
HC 2
*
*
KK PI663
*
BA 0.6040
LG 0..85 0.15 9.369 0.053
uc 1.108 1.474
Natural Time-Area Relation
UA 0 3 5 8
UA 100

*

* ROUTE UPDATED 4/14/04
KK RPI663
.

RS 10 FLOW 0.0 0.0
RC 0.043 0.035 0.043 14316
* PITS10_1

RX 0 56 89 161
RY 1850 1848 1846 1844
x

*

HEC-1 INPUT

D05 SN g RiTen s e A S oo 4
KK PI657

BA 0.8697

LG 0.348 0.139 9.924 0.042
uc 1.27 1.558

* Natural Time-Area Relation

UA 0 3 5 8
UA 100

*

KK PI660

BA 0.8393

LG 0.346 0.15 9.503 0.052
uc 1.450 2.124

* Natural Time-Area Relation

UA 0 3 5 8
UA 100

*

.

* Combines PI660, PI657 and RPI663
KK CPI660

HC 3

ROUTE UPDATED 4/14/04

KK RPIE60

RS I FLOW 0.0 0.0
RC 0.043 0.035 0.043 5729
* PRSI0 1

RX 0 56 89 161
RY 1850 1848 1846 1844
KK PI654

BA 4.0277

LG 0.348 0.15 9.53 0.051
uc 1250 1.196

* Natural Time-Area Relation

[ 0 3 5 8

H
© W
» o
o

S
W
~
o
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3669

LINE

3670

3671

3672

3673
3674
3675

3682
3683
3684

3685
3686

LINE

3693

3694

UA 100

*

*

* Combines PI654 and RPI660
HEC-1 INPUT

KK CPI654
*

HC 2
*
.

* Diversion Out: Flow split FS8

* Flow Split Diversion: Main path to CPI651, Diversion to CPI645

* 20% of flow is diverted to CPI645

KK D654

DT DO654 0.0 0.0
DI 0 10000

DQ 0 2000

* ROUTE UPDATED 4/14/04

KK RPI654

€ 0.0104
54 303 324
1610 1608.5 1610 1611
KK PI648
BA 1.7278
LG 0.346 0.16 8.694 0.064 5.156
uc 1.388 1.162
* Natural Time-Area Relation
UA 0 3 5 8 12 20
UA 100
%
*
KK PI651
BA 0.459
LG 0,35 6.77 0.136 5. 0
uc 0.983 4
* Natural T ea Relation
UA 0 3 B 8 12 20
[ L‘—‘. l O L—‘

* Combines PI651, PI648 and RPI654
HEC-1 INPUT

KK CPI651

* Hard Coded
HC 3 7.261

¥

* ROUTE UPDATED 4/14/04

KK RPI651

RS 3 FLOW 0.0 0.0
RC 0.043 0.043 5658 0.0068

* PITS10_2

X-sect

RX 0 324
RY 1614 1611
KK PIo64

BA 1.6306

LG 0.316 0.15¢ 8.035 0.087 14.307

uc 1.367 8

* Natural

UA 0 8 12 20
UA 100

.

* ROUTE UPDATED 4/14/4

KK R645A

*
RS 5 FLOW 0.0
RC 0.043 0.035 0. 8664 0.012

379 588
1611.8 1614
43 15

43 75
....... Tesny v 3 58
379 588
16118 1614
43 75

96

96
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3709
3710

3711
3712
3713
3714

3715
3716

LINE

3747

3718

3720
3721

3722
3123

3724

3725

3726

3727

3728
3729
3730
3731

3732
3733

3734
3735

3736
3737

3742

3743
3744

3745
3746

* PITS10_2
RX 0 89 103 136 185 206 261
RY 1612 1610.5 1610 1608.5 1610 1611 1611.8

*

KK PI645

*

BA 1.5618

LG 0.34 0.277 4.166 0.451 4.792

uc 0.863 0.532

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43
UA 100

* Diversion Recovery: Flow split FS8
HEC-1 INPUT

D% .o, s s - =y A SR = P R Lo oo G visins s 6o sl iove 72
KK D654
DR DO654

* ROUTE UPDATED 4/14/4

KK RD654

FLOW 0.0 0.0
0.035% 0.043 11215 0.0098
89 103 136 185 206 261
1610.5 1610 1608.5 1610 1611 1611.8

* COMBINES PI645, R645A, DIVERSION RD654 AND RPI651
KK CPI645

* Hard Coded
HC 4 11.7224
*

COMBINES CPI645 AND CAP1*

KK CAPl1.2

HC 2
KK PI689
BA 6.7846

LG 035 0.377 6.465 0.154 33.445
uc 1.3883 0,775
* Natural Time-Area Relation

UA 0 3 5 8 12 20 43
UA 100
KK PI688

BA 3.1967

LG 0.35 0.39 5152 0.2 32.193

uc 1.121 0.638

* Natural Time-Area Relation

UA 0 ) 5 8 12 20 43
UA 100

* Combines PI688 and PI689
HEC-1 INPUT

* ROUTE UPDATED 4/14/04

KK RPI689

RS 4 FLOW 0.0 0.0

RC 0.043 0.035 0.043 18798 0.0173

* WITS100

RX 0 16 34 89 132 168 221
RY 2127 2123 2118 2139.5 "2116.5 2118 2119

KK

280
1612
73 90
....... Baiwss e
280
1612
75 90
75 90
s aiwas s wBne s siae 9
326
2127

96

96

96
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3748
3749
3750

W W
~
)

(LIS

LINE

3768
3769
3770
3771
3772
3773
3774
3775

3776
3777
3778

3779
3780

3788

3790
3791

3792
3793

*

BA 7.0093

LG 0.35 0.36 5.392 0.232 27.265
uc 1 .8 0.868

* Natural Time-Area Relation

UA 0 3 5 8 12
UA 100

*

* Combines PI687 and RPI689

KK CPI687
HC 2
*

* ROUTE UPDATED 4/14/04

KK RPI687

.

RS 3 FLOW 0.0 0.0

RC 0.043 0.035 0.043 10777 0.0167
* WITS100

RX 0 16 34 89 132
RY 2127 2123 2118 2117.5% 2116.5
KK PI684

0.7361
1 0, 35 0.15 7.86 0.087 6.444
uc 0.842 0.731
* Natural Time-Area Relation
UA 0 3 5 8 12
UA 100

* Combines PI684 and RPI687
HEC-1 INPUT

KK CPI684

* *** STAGE DISCHARGE/STORAGE BEHIND STRUCTURE SR1030,1040,1050

KK §SS
KM 497400 = 2 - 10'w x 8'h RCBs
< 498+00 = 2 - 10'w x 8'h RCBs
500+00 = 4 - 10'w x B8'h RCBs
STOR 0 ’

0.001 0.48 3.93 7.37

413 1461 4679 8157

1976.2 1978 1980 1984 1988

ROUTE UPDATED 4/14/04

KK RPI684

RS q FLOW 0.0 0.0

RC  0.043 0.035 0.043 14047 0.0139
* WITS110_1

RX 0 82 155 186 241
RY 1909 1903 1900 1899 1900
KK PI681

BA -0.9914

LG 0.338 0.156 8.404 0.071 9.157
uc 1:17% 1.212

* Natural Time-Area Relation

UA 0 3 5 8 12
UA 100
Combines PI681 and RPI684

KK CPI681

* ROUTE UPDATED 4/14/04
KK RPI681

S 7 FLOW 0.0 0.0
RC 0.043 0.035 0.043 19831 0.011

RX 0 190 319 3

79 460
RY 1571 1568 1568. & 1565 1568.5

20

168
2118

11.26
10860
1992

380
1903

20

560

1568.5

43 75

221 326
2119 2127

43 75
...... P v 5 svael8

502 570
1903 1909

43 75
600 667
1569.5 1571

90 96

90 96
PAGE151
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(HWY74 CULVERT)

90 96




LINE

3794
3795
3796
3797

3798
3799

3800

3801

3802
3803
3804
3805
3806
3807
3808
3809
3810
3811

3812

3813

3814

3815

LINE

3816

3817
3818

3825
3826

3829

3830

HEC-1 INPUT
IDs: asnes Ao aivraimiein U S e, i Sy i 5
KK PI678
BA 0.8324

LG 0.324 0.252 4.342 0.417 12.003
uc 0.983 1.112

* Natural Time-Area Relation

UA 0 3 5 8 12
UA 100

*

*

* Combines PI678 and RPI681
KK CPI678

HC 2

Flow Split Diversion: Main path to CPI675,

* Diversion Out: Flow split FS9
x

28% of flow is diverted to PI672

20 43

T 90

Diversion to PI672

KK D678

KM Modified split so that no flow flows to the east and all the
KM flow stays within Picacho Wash.

DT DO678 0.0 0.0

DI 0 10000

DQ 0 0

KK PI690

BA 0.6288

LG 0.35 0.25 4.347 0.404 5.0

uc 0.913 1.043

* Natural Time-Area Relation

UA 0 3 5 8 12
UA 100

*

*

* Combines PI690 and D678
KK CPI690

* Hard Coded
HC 2 20.1793

*

* ROUTE UPDATED 4/14/04
HEC-1 INPUT

ID . aats o 1 B alels) 3SR 4l 5
KK RPI690

RS 1 FLOW 0.0 0.0

RC 0.043 0.035 0.043 2823 0.0028
* WITS110_2 Modified X-sect

RX 0 380 509 569 650
RY 1573 1569 1568.5 1565 1568.5
KK PI675

BA 0.0628

LG 0.35 0:25 4.586 0.346 5.0

uc 0.375 0.391 -

* Natural Time-Area Relation

UA 0 3 5 8 12
UA 100

.

>

* Combines PI675 and RPI690

KK CPI675
»
HC 2
*

* COMBINEs CPI675 AND CAP1*

KK CAP1.3
HC 2
*
KK PI672
&
BA 1.5103

LG 0.348 0.248 4.402 0.391 4.918

20 43
....... (e
750 790

1568.5 1569.5

75 90
....... L R L TS T
946
1573
15 90

96

96

96
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3834

3835
3836

3837

3838

3846

3847

3848

3849
3850

3851

3855

3856

LINE
8¢
863

I8¢

3868

3869

uc 0.838
* Natural
UA 0
UA 100
*

*
* Diversio
KK D678

DR DO678
*

*

* ROUTE UP

KK RD678

RS i
043

* WITS110 2

0
1571

Combines

* COMBINES

KK CAPl1.4
.
HC 2

*

KK PI693
BA 0.8361
LG 0.345

uc 0.688
Natural
UA 0
UA 100

3

* COMBI
KK CAP1.5
*

HE

"

KK PI669
BA 0.2855
LG 0.378
uc 0.800
* Natural

¢ I :rt

UA

* COMBINE

KK CAP1.¢
HC J
KK  PI64Z
A

L 0.3
uc 0.

Urban Ti

UA 0
UA 100

COMBINES

0.554
Time-Area Relation
3 5 8 12 20

n Recovery: Flow split FS9

DATED 4/14/4
HEC-1 INPUT

FLOW 0.0 0.0

0.035 0.043 6108 0.0039

190 319 379
1569 1568.5 1565

460 560

1568.5 1568.5

RD678 and PI672

CPI672 AND CAP1*

4.932
12 20
PI693 AND CAP1l*
0.248 4.65 0.364 3.929
Time
8 12 20

HEC-1 INPUT

0.334 4.103 0.501 4.208
0.580
me-Area Relation
5 16 30 65 77
PI642

43 75

8
600 66"
1569:5 1571
43
) Vs amrmsls P
8 a0

90

96

|
:
|
|
|
|
PAGE154
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3871

LINE

3872
3873
3874

3875
3876
3877
3878
3879
3880
3881
3882
3883
3884

HC 2
*
*
*
*
*
Rl
LR R R R R R R R R E R
R I T e I T S I
* ko ke ko ok ok ko ko BEGIN WEST PADELFORD AREA RECOVERY hhk kb bk hk kb h &
R R R
- R R R R
LR R R R R R R e e R e R R e R R R R R R R R
* This is the interpolated hydrograph from concentration point C0400 from
* the Padelford model by A-N West Inc, which corresponds to concentration
* point PDWEST in the 2004 Wittmann ADMSU. The Padelford model used a time
* step of 2 minutes, and the Wittmann ADMSU utilizes a time step of 5 minutes,
* so interpolation was required. The QI cards were utilized to avoid the
* conflict of using DSS files, which can cause errors in the future if not
* utilized correctly. This QI card was truncated once the flows reached
* zero cfs. Although A-N West calculated the flow through the various CAP
* structures, they did not take into consideration all of the flow from the
* west portion of this CAP system. Thus it was necessary to create the QI
* card from a point before diversions occur at the CAP, and before storage
% OCCUES.
* There are 2 points where flow is inputted into the model from the Padelford
* area: PDEAST and PDWEST. A-N WEST hard coded both concentrations points with
* the entire model area, 23 sq miles. To remain consistent in the Wittmann
* ADMSU, this can not occur, so the contributing area is associated with each
* Inflow point, and they are as follows:
¥ PDEAST = 16.44 sq miles
X PDWEST = 7.08 sq miles
* It was necessary to place an IN card prior to the QI cards because the
* precipitation interval is 15 minutes.
*
* *xxxxk Modified Per Wittmann Level III **xx**
HEC-1 INPUT
EB e85 e 1 S A et RIS e [ B Bttt [ FE S Toe s o ik B e it D S5
KK PDWEST
IN L
BA 7.08
* 01 0 0 0 0 0 0 0 0 0
L OT 0 0 0 0 0 0 0 0 0
* QI 0 0 0 0 0 0 0 0 0
LSO | 3 1 1 1 1 1 g p 2
* O 2 2 3 3 4 4 S 5 6
QT 8 8 11 15 24 30 35 39 43
* 0T 50 52 55 56 58 58 60 60 61
* QI 63 63 64 64 65 66 66 67 68
* O 70 70 i/ 72 13 74 75 76 78
0T 80 80 81 82 83 83 84 85 85
* QT 87 88 89 89 90 91 92 93 94
* 0T 97 97 98 99 100 101 102 103 104 1
®HQT 106 107 108 109 113 113 1G] 116 119 1
Q¥ 123 125 128 130 132 133 136 18 140 1
RUOT 156 182 238 340 483 604 651 635 610 6
T 926 1223 1588 2017 2536 3131 3691 4125 4360 43
* 0T 4266 4060 3815 3562 3311 3059 2825 2590 2368 741
* 0I 1906 1662 1419 1198 1034 904 815 740 670 6
* 0L 552 500 452 410 3772 341 316 293 275 2
*OT 248 237 228 219 211 203 197 190 185 1
" T 176 1 yal 168 164 161 158 156 155 153 1
" 0T 150 148 147 145 144 142 141 140 139 1
g 101§ 136 135 134 133, 132 131 130 129 128 1
0T 128 123 122 121 119 118 117 115 114 i |
T, 112 1 110 108 107 106 105 103 102 1
0L 100 - 99 98 97 96 95 94 94 93
AAOT 92 91 90 89 88 87 87 86 85
* 20T 83 82 81 80 79 78 78 a7 77
* 0T 76 75 5 74 74 73 72 72 Vel s
wEOT ! 70 70 69 69 68 68 68 68
* 01 67 67 66 66 66 65 65 64 64
% QI 63 63 62 61 61 60 59 58 57
* 0% 55 54 53 52 5 50 49 48 47
* 0T 45 43 42 40 39 37 36 34 83
* 0% 30 28 27 2 25 24 24 24 74t]
* 01 22 22 21 2] 20 19 18 17 16
* DT 15 14 14 14 13 13 12 1l nlk
* OF 9 9 8 7 i 6 6 8 5
* I 4 3 3 3 2 2 2 2 2
* QF 1 1 1 1 il it 1 0.001
QI 0 0 0 0 0 0 0 0 0
Q1 0 0 0 0 0 0 0 0 0
(038 0 0 0 0 0 0 0 0 0
QI 0 0 0 0 0 0 0 0 0
Q1 0 0 0 0 0 0 0 0 0
(038 0 0 0 0 0 0 0 0 0
Q1 0 0 0 0 0 0 0 0 0
Q1 0 0 0 0 0 0 0 0 0
o1 0 0 0 0 0 0 0 0 0
(03¢ 0 0 0 0 0 0 0 0 0

=Relloflofofeleloee o)
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3885 QI 0 0 0 0 0 0 0 0 0 0

HEC-1 INPUT PAGE157
LINE IDsisoasno Iesamanis Zn s mmm o T S e Biaosvin o 8 Ble dumics s [/ SO Bosornus Besaia e ova 10
3886 Q1 0 0 0 0 0 0 0 0 0 0
3887 QI 0 0 0 0 0 0 0 0 0 0
3888 o1 0 0 0 0 0 0 0 0 2 8
3889 QI 24 57 120 223 359 460 505 495 440 374
3890 QI 300 236 183 144 114 88 71 56 46 36
3891 QI 29 23 18 15 13! 11 10 8 b 6
3892 QI 5 3 3 2 1 h | 1 0.001
*

This combine card combines CAP1* and PDWEST which contains all of the
contributing area from the West side of the CAP impoundment system.

*

*

* Combines PDWEST and CAP1l*
3893 KK CAP1
*

3894 HC 2
*

-

-
R e T R TR T T e
R e
*

e ]

Ok %

% Akkhkhdkdkkkkhrhrhh% END WEST PADELFORD AREA RECOVERY ******3wssasshshrrssssn

I R R R R R T T T
R T T I I

T T bR R sk kA A R

Ak h kA h ke hhhhkhhh Ak kkh kA ok h ke kA h kA A Ak kR AN F h Rk Ak A F kA b b R A h b AR A A b R A A b h ki h b h ke k
Ak Ak h ok kA ko hh h ko hhhhhhh Ak hhhhhkhhhh Ak Rk h ke kAR A Ak d A d d ko h hh b b b A h b b hh h bk kb dh
*rkdkxrkkvdx*4 BEGINNING OF CAP IMPOUNDMENT AREA SYSTEM 1 ***adkkfahhh¥hhddh
R R R R R R R R R R R R T T T T

B I TR T ]

* ok ok * ok *

R R R

* This storge is part of a large 14 culvert storage system. Although

the 14 culverts act as a single system, there is a berm which separates
the 2 storage areas at low flows. The two storage areas are connected
by a diversion once the flow reaches the bottom of the x-sect which
separates the two areas. The diversion occurs from Storage STOR1

to STOR2. This was determined by first modeling the 2 culvert systems *
separately. When they were modeled separately it was obvious that the *
west side of this CAP system overflowed into the East side. The same ®
assumption was made by A-N West in their hydrology model (FCD No. 99-12).*
Although A-N West Inc. calculated storage in their model, their storage *
calculations were not utilized in this Wittmann ADMSU. The main reason *
* * is the fact that all the storage west of Padelford is not accounted for * *

ook

T

*
*

*

*

*

*

* hkkkkhkhkhhkhkhkkhhhkhkhkkhhkkhkk* GTOR]1 tO STORZ DIiversion ** s v sshhkrkdkbhhhhdhhhhdds
*

-

*

*

*

*

.
R

-

* % *

.

* o
o e
EE

*
*

* * in the A-N West model. * *
* * % %
* * The rating curve for the diversion was calculated using BOSS RMS, and * W
* * details can be found in the appendix. The invert of the cross section X i
* * cut by RMS is 1553.5. Once the flow depth reaches this point, flow % x
* * will begin to divert from STOR1 to STOR2. The diversion was calculated * *
* * assumming critcal depth. The rating curve was then incorporated into * %
* * the SQ card for STOR1l. The diversion is taken from that card, and the *
* * remaining flow represents the capacities of the culverts for that A%
* * ponding area. ¥ *
* * The storage was set up in the following order: L
* -STOR1 (Storage of 9 culverts on west side of 14 culvert system) ro
% ¥ -DCAP* (Diversion from STOR1 to STOR2) xE &
L -STOR2 (Storage of 5 culverts on east side of 14 culvert system) %, B
* % *
T S P PP

* kxAArkdA Ak kAkkkFkk** Cylvert/Overchute Capacities *#**+#+ssksdrsssrbrassss *

I T T T T

* * The flows were calculated based upon the capacities of the overchutes or *
* * culverts. Once the culvert capacities (inlet controlled) were calculated* *
* * up to the berm elevation (1556), a combined culvert (inlet control) and * *
* * weir equation was utilized to calculate the flows that would overtop the * *
* * berm for 1 and 2 feet (1557 & 1558). A weir coefficient (C) of 2.7 was * *
* * used and the weir length was the basin boundary where overtopping i
* * would occur. These will be utilized for both of the C storage areas. &
* * The following table summarizes the weir flow and parameters. &
* % * %
* % * ¥
¥ *Routes* * Gk *LENGTH* *FLOW* *FLOW* X %
e [£t] [H=1] [H=2 %,
B e e o * ok
x: [® DCAP19 ** 2.7 %% 1641.0 ** 4431 **+ 12532 L
* 3 DCAP18 ** 2.7 ** 899.1 +** 2428 ** 6866 LA
B £ DCAP17 ** 2.7 *+ 2059.0 ** §559 =+ 15724 il
. & DCAP16 ** 2.7 ** 1947.9 =+ 5259 *++* 14876 e
* ¥ DCAP1S ** 2.7 #* 1127.4 ** 3044 ** 8610 s
¥ ¥ DCAP14 *=* 2,7 ** 2783.4 ** 7515 =** 21256 I
K DCAP13 ** 2.7 %+ 2562.8 ** §§93 ** 19495 W

X DCRPLZ. *% 2,7 ** 1207.7 ** 3261 ** 9223 * %




LINE

3895

3896

3897
3898
3899
3900
3901
3902

3903
3904
3905
3906
3907
3908

3909
3910
3911
3912
3913
3914

3915
3916
3917
3918
3919
3920

3921
3922
3923
3924
3925
3926

S O A SN T S

KK
DT
DI
DI
DO
DO

DO

KK
DT

ID

EOE T O R

*

Gk Kk hhhkkkk kkkh khkkk ok hk ok ko k ok khkkhkhkkkhk ok ok ok Ak h hk k ok k hk kh kR ko k ok k ok h ok ok ok ok ok ok ok ok ok ok x ok

Ghkkkhhhh ok hhkhkkhh Ak ok h ok khkk ok hkkh ok ok hkkk ok h ok h ko k Ak h ok Ak k bk h ko hh ok ok h h ok ok ok ok ok ok ko k ok ok ok ok h

DCAP11
DCAP10
DCAP09
DCAPO8
DCAPO7
DCAPOT
RWI542

-k
* ok
>k
-k
-k
-k
>k

2xd =x 11049
27 *% 3508.9
2-1 *% 40Q8.7
25 SR AT )
2 it **2199:3
25 r* 23692
2.7 *% 20849

Fx2983
x* 94774
13258
RENT110
x* 5938
*k 116397
** 5494

* ok
* ok
* ok
-k
* ok
.k
ok

8438
26797
37487

3139
16796
18093
15540

E T

*

EE T S T

e o T S

hhkkdkkhkkhkhkkhhkhhkhhhkhkhhhhkhhhkhhdkhhkdk GQTPOR] *F*rkhkkdkhkkkhhhhkhhhkkhhkkhhhkkkhkhh *

hhkkkkhhh ok ok ok khhhhhhkhhhhhhhhkhhhhhhhhhhhh kb hhh kb hhhhh bk kb bk hhhkh kb kkkhdhhkr b &

*** STORAGE IN THE CAP IMPOUNDMENT AREA

e oo e L oo 25
STOR1
1 STOR

ok ok ok ok ok ok ok h ok ko ke ok ok ok
Modified for CAP
**xx*+ Assumptions

Overchute: Width=Multi-72" pipes'

HEC-1 INPUT

LEVEL IXIXI ALTERNATIVES MODIFICATIONS #***&dhkimditddds
060-140

dok ok ok ok

Volume of storage was based on existing plus potential storage area

0 208

3542 3591

0 30.8

294600 © 3053.5

1540 1544
1554.8

e

DCAP*
DOCAP*

0 208

3542 3591

0 0

0 0
DCAP14
DOCP14

0 208

3542 3591

0 0

355 360
DCAP13
DOCP13

0 208

3187 3231

0 32

416 422
DCAP12
DOCP12

0 176

27173 2809

0 28

411 416

sielae wuuity e i P

DCAP11
DOCP11

0 148

2360 - 2393

0 36

422 4217
DCAP10
DOCP10

0 112

1938 1966

0 27

338 340
DCAP0O9
DOCP09

0 85

1603 1626

0 29

412 418

622
3627
114
83135..3
1546

18655 1555.15

1413 2160
3661 3704
Jl.3 916
320807, .3352.2
1548 1550
15550308 155855

LEVEL III ALTERNATIVES MODIFICATIONS *****%&*%#ksxss+

622
3627

622
3627

364

595
3263
87
426

508
2837
78
420

430

2417

96
43

334
1986
s
343

261
1643
81

422

1413 2160
3661 3704
0 0
0 0
1413 2160
3661 3704
76 1573
368 374
1337 1987
3293 3330
185 266
430 434
1152 1721
2863 2896
175 258
424 430
HEC-1 INPUT
£t e 5 ae S
977 1463
2439 2466
193 274
434 438
784 1189
2005 2028
151 216
346 349
633 973
1659 1679
178 260
426 431

—- Side Slopes= 0 to 1 -- Invert=Multiple'
2817 3221 3346 3421 3470
3765 3805 25838

1665.7 .2314.1 2546.6/ 2691.6 2791.6
3505 B627.7 @ 3931.6
1552 185355 1554 1554.3 1554.5
1555.8 1556 1556.5
2817 3221 3346 3421 3470
3765 3805
0 0 0 0 0
0 0
2817 3221 3346 3421 3470
3765 3805
256 312 330 340 346
382 388
2561 2909 3016 3081 3124
3383 3417
338 381 394 403 408
440 444
2223 2528 2622 2678 271¢€
2943 2973
331 375 389 397 402
436 440
..... Gisis 5te wimnl stes ot s W ials Ao v Dot e kML)
1892 2153 2233 2281 2314
2507 2533
345 386 400 408 414
444 448
1547 1767 1833 1873 1900
2063 2085
273 307 318 324 329
353 356
1274 1460 1515 1549 1574
1710 1729
333 377 390 399 404
437 441
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3945
3946
3947
3948
3949
3950

3951
3952
3953
3954
3955
3956

3957
3958
3959
3960
3961
3962

KK DCAPO8

DT DOCPO8

DI 0 56 180 455 713 941 1083 1125 1150 1167
DI 1181 1208 1221 1233 1248 1273 1288

DQ 0 22 65 160 245 320 366 380 388
DQ 402 407 412 416 421 429 433

KK DCAPO7

DT DOCPQ7

DI 0 34 115 295 468 621 737 745 762
DI 789 801 809 817 827 844 855

DQ 0 19 60 152 238 314 361 375 384
DQ 397 403 407 411 416 425 430

KK DCAPOT

DT DOCPOT

DI 0 15 55 143 230 307 356 370 378
DI 392 398 402 406 411 419 425

DQ 0 0 0 0 0 0 0 0 0
DQ 0 0 0 0 0 0 0

kb ok ko % ok A ok ok ok o R B % ok %k ok F b ® ok % ok ok ¥ % ¥ ¥ ¥ ¥ ¥ ¥

* Ok R R ok R ok ok H kA %

*

ok ok % ok ¥ ok F R % ok % % R ¥ F ¥ % % % ¥ % % B

***AA**AAkA**4¥k%  LEVEL IIT ALTERNATIVES MODIFICATIONS ***#*##+*%asksxx

This SQ card represents not only the flow through the culverts, but also the
flow over the connecting berm between the two ponding areas STOR1 and STOR2.
Only the values in the table following the DCAP* card were calculated, except

773

389

384

for DCAP*. Values were calculated using BOSS-RMS for all elevations of DCAP*.

The rest of the structure capacities were interpolated assuming linear
interpolation.

SQ 0 206 638 2223 2900 3271 3545 3961 4255 50
SQ 5615 6148 6681 7725 8791 9885 79348 204489

SE 1541 1544 1546 1550 18552 15535 1554 1554.3 1554.5 1554
SE. 1555 1555.15 1555.3 555.5 1555.8 1556 1857 1558

SA 0 23.20 63.00 98.11 222.56 331.20 442.5 553.04 5531 553
SE 1540 1544 1546 1548 1550 1552 1554 1556 1557 15
KK DCAP*

DTDOCAP*

DI 0 206 638 2223 2900 3271 3545 3961 4255 50
DI 5615 6148 6681 7725 8791 9885 79348 204489

DQ 0 0 0 0 0 0 50 500 750 15

DQ 2000 2500 3000 4000 5000 6050 13000 24000

The flow from STOR1 is distributed to the following routes and diversions
The breakdown of where the flow is distributed to is shown below, with the
STOR1 being the summation of the flows at any given elevation.

R e R R T T T T T T T I T

*ELEV* 1544 * 1546 * 1550 * 552 * 554 * 556 * 1587 * 558 *

. R - * R EE R
*ROUTES* **hkkkhhkkkkhkhhkhhdknk e P e Bk kR ok Rk kb

*DCAP14* 0 * 20 * 132 260 * 335 * 380 * 7930 * 21686 *
*DCAP13* 32 76 * 270 * 335 + 390: * 440 * 7348 * 19975 *
*DCAP12* 27 * 82 * 260 * 335 * 380 * 430 * 3716 * 9703 *
*DCAP11* 32 * D5 * 270 345 * 400 * 440 * 3448 + 8918 *
*DCAP10* 32 » 9] = 270 * 395 * 390 * 440 * 9939 * 27277 ¢
*DCAP0O9* 27 * 82 * 260 * 335 * 380 * 430 * 13708 * 37967 *
*DCAPO8* 22 * 69 * 245 * 320 * 375 * 430 * 1550 * 3604 *
*DCAPO7* 19 W 65 * 238 * 320 * 375 % 430 * 6378 * 17261 *
*DCAPOT* 0 * 0 * Q 0 * i Q * 6397 * 18093 *
*RWI542+ 15 % 55 & 238 * 305 * 370 * 415 * 5934 * 16005 *
*DCAP* * 0 * 0 * 0 * o * ) * 6050 * 13000 * 24000 *

*STOR1* 206 * 638 * 1430 * 2223 * 3545 * 9885 * 79348 * 204489 *

R O S I T T T T e

KKDCAP14
KM DIVERSON AT STRUCTURE CAP140: MAIN PATH TO DCAP13, DIVERSION TO CPI609
DTDOCP14

DI 206 638 2223 2900 3395 3835 66348 180489
DQ 0 27 172 260 335 380 7930 21686
KKDCAP13

KM DIVERSON AT STRUCTURE CAP130: DIVERSION TO CPI615

DTDOCP13

DI 206 611 2051 2640 3060 3455 58418 158803

DQ 32 76 270 335 390 440 7348 19978

KKDCAP12

KM DIVERSON AT STRUCTURE CAP120: MAIN PATH TO DCAP11l, DIVERSION TO CPI618
DTDOCP12

DI 174 535 1781 2305 2670 3015 51070 138828

DO 27 82 260 335 380 430 3716 9703

KKDCAP11

TO CPI618

KM DIVERSON AT STRUCTURE CAP110: MAIN PATH TO DCAP10, DIVERSION

+*

ok F k¥

O T

*




LINE

3963

3964
3965

3966
3967

3968
3969
3970
3971

3972
-3973

3974

3975

3976

3977
3978
3979

W %k W A o=
(@]

ok ok ok Ok % b % % ok % R ok % % % K ok F  F % b ok k¥ * * * %

F ok ok ok k k% %k o % F * % % ¥ ¥ ¥ ¥

KK
*

RS
RC
>

RX
RY
B

KK
BA
LG
uc
UA
UA
*

>

=

* X
=

DT
DI
DO
*

*

DTDOCP11

DI 147 453 1521 1970 2290 2585 47354 129125
DQ 32 95 270 345 400 440 3448 8918
KKDCAP10

KM DIVERSON AT STRUCTURE CAP100: MAIN PATH TO DCAP09, DIVERSION TO CPI628
DTDOCP10

DI 115 358 1251 1625 1890 2145 43906 120207

DQ 32 91 270 345 390 440 9939 27277

KKDCAP09

KM DIVERSON AT STRUCTURE CAP090: MAIN PATH TO DCAP08, DIVERSION TO CWIS525
DTDOCPO9

DI 83 267 981 1280 1500 1705 33967 92930

DO 27 82 . 260 335 380 430 13708 37967

KKDCAP08

KM DIVERSON AT STRUCTURE CAP080: MAIN PATH TO DCAP07, DIVERSION TO CWIS526
DTDOCPO8

DI 56 185 721 945 1120 1275 20259 54963

DQ 22 65 245 320 35 430 1550 3604

KKDCAPO7

KM DIVERSON AT STRUCTURE CAP070: MAIN PATH TO DCAPOT, DIVERSION TO CWI528
KM MAIN FLOW PATH IS OUTFLOW FROM CAP060

DTDOCPO7
DI 34 120 476 625 745 845 18709 51359
DO 19 65 238 320 375 430 6378 17261
KKDCAPOT

KM DIVERSON AT STRUCTURE CAP070: MAIN PATH TO CWI529, DIVERSION TO CWIS527
KM MAIN FLOW PATH IS OVERTOPPING WEIR FLOW ONLY

DTDOCPOT
DI 15 55 238 305 370 415 12331 34098
DQ 0 0 0 0 0 0 6397 18093

THE FOLLOWING IS THE REMAINING FLOW TO RWIS542
DT 15 55 238 305 370 415 5934 16005

R T S S e

XAk #¥kkk4kx% END LEVEL III ALTERNATIVES MODIFICATIONS **+*+#ssskxkx

R

ROUTE UPDATED 4/14/04

HEC-1 INPUT
SNele i ae e Sres s 2isienein w e < i A ( Trdogete AP B e I s e BEfAST A y s Y S s
RWIS542
1 FLOW 0.0 0.0
0.043 0.035 0.043 2706 0.0074
WITS90_3
0 294 436 564 596 685 950 1000
1629 16255 16215 1619 1621 1625.5 1625.5 1628.5
WI529
0.1663
0.246 0.224 4.3 0.408 24.627
0.479 0,355
Natural Time-Area Relation
0 3 5 8 12 20 43 75 90

100

COMBINES RWI542 AND WIS529

CWI529
Hard Coded
2i» B.3765
Railroad Diversion: Main path to CWI516, Diversion to CWI528
From Structure RR580, See Appendix D.5 for analysis
D529
DO529 0.0 0.0
0 39 481 879 10762
0 0 0 218 8008

* ROUTE UPDATED 4/14/04

KK

RWI529

96
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)

3906
39
390¢




*

* ROUTE UPDATED 4/14/4

4021 KK RD529
*
4022 RS 2 FLOW 0.0 0.0
4023 RC 0.043 0.035 0.043 4871 0.0078
* WITS130
4024 RX 0 400 456 575 620 650 660 682
4025 RY 1396.5 1394 1393.5 1393 1392 1394 1395 1396.5

*

* COMBINES BASIN WI528, RD529 AND RDCPO7

4026 KK CWI528

*

* Hard Coded
4027 HC 3 8.7869

*

* ROUTE UPDATED 4/14/04

HEC-1 INPUT PAGE163

LINE 1000 Fiots 4 Ao el i b Bra cnmiaterony G e S RN % T o olp ol S B o s G tevel s« 10
4028 KK RWI528
4029 RS 1 FLOW 0.0 0.0
4030 RC 0.04 0.04 0.04 8240 0.0073

* WITS70
4031 RX 0 450 700 1284 1435 S 1745
4032 RY 1401.5 1399.5 1396 1395.5 1390 1396 1399

*

*

* CAP Diversion Recovery: Outflow from structure CAP070
4033 KK DCAPOT
*

4034 DR DOCPOT
*

*

* Route updated 04-15-2004

4035 KK RDCPOT
4036 RS 2 FLOW 0.0 0.0
4037 RC 0.04 0.04 0.04 8638 0.0074
,
* WITS70
4038 RX 0 450 700 1284 1435 1499 1745 2500
4039 RY 1401.5 1399.5 1396 1395.5 1390 1396 1399 1400
4040 KK WI527
4041 BA 0.7094
4042 LG 0.328 0.241 4.863 0.296 7.911
4043 uc 0.733 0.516
* Natural Time-Area Relation
4044 UA 0 3 5 8 12 20 43 75 90 96
4045 UA 100

*

* Combines RDCAPOT and WI527

4046 KK CWI527
4047 HC 2 0.7094

.

* Railroad Diversion: Main path to CWI518, Diversion to CWIS525
* From Structure RR600 and RR610, See Appendix D.5 for analysis

4048 KK D527

4049 DT DO527 0.0 0.0

4050 DI 0 523 811 1154 3000
4051 DQ 0 0 92 254 1097

*

>

* Route updated 04-15-2004

HEC-1 INPUT PAGE164
LINE g = i1, S RO S o S, TRy AREYde & w0 Dle » aputu s (SEPRPSE s T eenieta it Gl e P 10
4052 KK RWIS527
4053 RS 3 FLOW 0.0 0.0
4054 RC 0.04 0.04 0.04 5909 0.0068
* WITS70
4055 RX 0 450 700 1284 1435 1499 1745 2500

4056 RY 1401,5 1399.5 1396 1395.5 1390 1396 1399 1400

*
*

*



4057

N1

PN
[eNeNe]
o2

o v

4061
4062

4064

4065

4066

31
3¢ 0.
] 0.93

Diversior :
19
)9

0.2
18, RWI528
e Y 0.

AND RWI5

€
Diver
i L ¢




4100 UA 100

*

*
* COMBINES CWI508, WI510 AND R510A
HEC-1 INPUT PAGE166
LINE 11]3 4200 e e St 2ok st I e By 5 e S G TR & LR o 5 B e e wie 10
4101 KK CWI510
7
* Hard Coded
4102 HC 3 40.4178
*
*
* ROUTE UPDATED 4/14/04
4103 ’ KK RWI510
*
4104 RS 2 FLOW 0.0 0.0
4105 RC 0.04 0.04 0.04 6492 0.0048
* WITS70
4106 RX 0 450 700 284 1435 1499 1745 2500
4107 RY 1401.5 1399.5 1396 1395.5 1390 1396 1399 1400
*
4108 KK WI502
4109 BA 1.2082
4110 LG 0.344 0.251 5.448 0.229 6.516
4111 uc 1.179 1.004
* Natural Time-Area Relation
4112 UA 0 3 5 8 12 20 43 75 90 96
4113 UA 100
*

B

* COMBINES WI502, RWI510 AND RWIS504
4114 KK CWI502
*

4115 HC 3
*

*

* ROUTE UPDATED 4/14/04

4116 KK RWI502
*
4117 RS 1 FLOW 0.0 0.0
4118 RC 0.045 0.035 0.045 1679 0.0026
* McMicken Dam Channel
4119 RX 0 46 101 121 171 181 1421 3621
4120 RY 25 14 4 0 0 4 14 25
* CAP Diversion Recovery: Outflow from structure CAP080
4121 KK DCAPO8
*
4122 DR DOCPO8B
*
*
* ROUTE UPDATED 4/14/4
HEC-1 INPUT PAGE167
LINE 213 L Yeohle s i@ shssies o o R B A e s Skr . FEe (R o o oot b - (OS¢ Deis Sueis 10
4123 KK RDCPO8
*
4124 RS 1 FLOW 0.0 0.0
4125 RC 0.043 0.035 0.043 4229 0.0114
* WITS120
4126 RX 0 100 292 409 492 567 718 886
4127 RY 1511 1510 1509.5 1507.5 1506 1509 1510.5 i
4128 KK WI526
4129 BA 0.0486
4130 LG 0.35 0.25 4..35 0.403 0
4131 uc 0.500 0.833
* Natural Time-Area
4132 UA 3 : 2 43 15 90 96
4133 UA 100

.

*

* Combines WI526 and RDCP08
4134 KK CWI526
*

* Hard Coded
4135 HC 2 8.462

B

* ROUTE UPDATED 4/14/04







4172

4173

4174
4175
4176

4177
4178

4179
4180
4181
4182
4183
4184

4185
4186

4187
4188
4189
4190

4191
4192

LINE

4193

4194
4195

4196

4197
4198

4199
4200

DQ 0 5000

xEDI 0 269 463 699 969
* DQ 0 0 9 26 48
W A=D525 C=FLOW E=5MIN

*

KK RWIS525

RS 2 FLOW 0.0

0.0
RC 0.045 0.045 0.045 3370 0.0071

* ***+*Channel Assumptions***** *

* Right Side Slope = 5:1

* Left Side Slope = 5:1

* Bottom Width = 25'

* Channel Depth = 5°'

RX 0 6.3 12.5 25 50 62.5 68.8 75
RY 100 98.8 97.5 95 95 97.5 98.8 100
*

* WITS130 X

xR 0 400 456 575 620 650 660 682
* RY1396.5 1394 1393.5 1393 1392 1394 1395 1396.5
*

KK WI506

*

BA 1.5757

LG 0.326 0525 5.331 0.254 10.467

uc 1.083 0.781

* Urban Time-Area Relation

UA 0 5 16 30 65 N 84 90 94
UA 100

KK C506

HC 2 11.1068

B T T o T R R T T 7

* dkdkkdkkdikrkike* END LEVEL III ALTERNATIVES MODIFICATIONS *****&kikkiixk

R e e

*
KK WI524
*
BA 0.9500

LG 0.347 0.2
uc 0.871 0.64
* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90
UA 100

*

5 4.659 0.322 10.203

ww;

*

* Railroad Diversion Recovery: Outflow from structure RR630
HEC-1 INPUT

D Skarelahs < = Ll e S WS o X O i QRaets s Dls e sisis s B s sss it e Bty ey -l
KK D525

*

DR DO525

ZW A=D0525 C=FLOW E=5MIN

B T T B T T S E e R R e

*
& Faxkdkisikkiiis BEGIN LEVEL IIT ALTERNATIVES MODIFICATIONS #*w®x&s&iksiii
*
*

B e E R s T

ROUTE UPDATED 4/14/4

KK RD525

RS 6 FLOW 0.0 0.0
RC 0.045 0.045 0.045 6496 0.0065
* RC 0.043 0.035 0.043 6496 0.0065

* WITS130

* **k**Channel Assumptions***** =*
* Right Side Slope = 5:1

* Left Side Slope B2

* Bottom Width =
* Channel Depth =

RX 0 6.3 65 Vilish 90
RY 100 98.8 95 S 100
* RX 0 400 575 650 660 682
*SRY1396 .5 1394 1393 1394 1385 1396.5
*

Combines RD525 and WI524

KK CWI524

*

* Hard Coded

HC 2 10.4811
* HC 2 20.0262
* Railroad Diversion: Main path to CWIS506, Diversion to CPI639

From Structure RR650, See Appendix D.5 for analysis

97

96
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4203
4204

4205
4206

LINE

4218

4219

KK D524
*
DT D0O524

DI 0 10000
DO 0 0

% DI 0 595 906 1285 1748
* DQ 0 0 38 115 230

I e S I T I T T T

* o dkddddckkkxkxk END LEVEL III ALTERNATIVES MODIFICATIONS **xkskkkkkkix

L 2 e T T T TN

* ROUTE UPDATED 4/14/04
HEC-1 INPUT

KK RWI524
R 2 FLOW 0.
RC 0.043 0.035 0.043 4

D W

WITS130

0 400 456 575 620 650 660 682

RY 1396.5 1394 1393.5 393 1392 1394 1395 1396.5
KK PI639

0.3

0. 0.2 4.598 0.341 9.561

0.946 1.173
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 75 90 96

UA 100

* Railroad Diversion Recovery: Outflow from structure RR650

KK D524

DR DO524
*

"

"

* ROUTE UPDA

620
2 1392 1394
%
* Col and PI639
KK

).3431

* ROUTE UPDATED 05/04/2005

FLOW
0.035 0
400 456 660 682
ID.euennn T mrssics B mama v Bl anenly —— 8y wsss 5 5 - P saenvs A s s 1
- Gé 94 1393.° 1 13 1394 1396.5
ICATIONS ¥***#% x4 4

Frk kA Ak E Ak Ak E ko h ok ok Ak

HC 3 21.931
ROUTE UPDATED 4/14/04
KK RWI506

FLOW 0.0
0.04 0.04

RC 04 0

)
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4237
4238
4239
4240
4241
4242
4243
4244

4245
4246

4247

4248

LINE

4254

4255

4256
4257
4258
4259
4260
4261
4262

4263

4264
4265

4266
4267

LINE

* WITS70

RX 0 450 700 1284 1435 1499 1745 2500
RY 1401.5 1399.5 1396 1395.5 1390 1396 1399 1400
=

KK WI500

BA 1.0487

LG 0.349 0.25 5na21l 0.224 5.124
uc 0.979 0.695

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100
KK C500
HC 2
*
* Diversion Recovery: Flow split FS10
KK D508
*
DR DO508
*
* ROUTE UPDATED 4/14/4
KK RD508
RS 2 0.0 «0
RC 0.04 0.04 5200 0.0065
* WITS70
RX 0 700 1284 1435 1499 1745 2500
BRY 1401.5 1396 1395.5 1390 1396 1399 1400
* COMBINES WIS500, RD508, RWI506 AND RWIS502
HEC-1 INPUT PAGE173

8 (o} SRS AR S s o Ritre e n SIS o 56 krdia o o' (S e 2t Buohiaann B 10
KK CWIS500
* Hard Coded
HC 3221.6123
I S S e A R A
* kkkkkdkkkxkdk*x  END LEVEL III ALTERNATIVES MODIEICATIONS **#%%kkkkkdkik
*kokok ok ok ok ok ok ok ok ok ok ok ok ok ko k kK kK ke k ke k ok ko kk ke k ok ok ok ok kb ok ok ok ok ok ok ok ok ok ok ok ok ko
* STORAGE AT MCMICKEN DAM SPILLWAY
KK SSPILL
KM MCMICKEN DAM OUTLET AND SPILLWAY RATING CURVES USED HERE
RS 1 STOR 0 0
SV 0 1370 5505 17501 20816 25623 30850 36661 38754 39849
SQ 0 675 810 4080 4325 21150 47400 81650 93160 99300
SE 1335 1340 1345 1352.5 1353.85 1355.65 1357.65 1359.65 1360.35 1360.7
ST 1360.7 12775 3,05 .S
* ROUTE UPDATED 4/14/04
KK RWIS500
RS 3 FLOW 0.0
RC 0.045 0.035 0.045 5659 0.001
* McMicken Dam Channel
RX 0 46 101 121 171 181 1421 3621
RY 25 14 4 0 0 4 14 28

5.391 0.237  15.959

8 12 20 43 75 90 96
* COMBINES PI6&35 AND RWIS500
KK CPI635
x
HC 2
* ROUTE UPDATED 4/14/04
HEC-1 INPUT PAGE174

3]z Y P, L R AT R IR Bose o S e (s 3 2 o wrgpen o 5 IR . PR 10

KK RPI635




4277
4278

4279
4280

4284
4285

4286
4287

4308

4313

4314

4315

4316

17

RS 6 FLOW 0.0 0.0
RC 0.045 0.035 0.045 7557 0.001
* McMicken Dam Channel

RX 0 46 101 121 171 181 1421 3621
RY 25 14 4 0 0 4 14 25
.

* CAP Diversion Recovery: Outflow from structure CAP100

KK DCAP10
DR DOCP10
*

* ROUTE UPDATED 4/14/4
KK RDCP10

RS 4 FLOW 0.0 0.0

RC 0.043 0.035 0.043 6701 0.0081

* WITS120

RX 0 100 292 409 492 567 718 886
RY 1511 1510 1509.5 1507.5 1506 1509 1510.5 511
*

KK PI628
x
BA 0.5695
LG 0. 0.25 4.56 0.349 8.902
ucC 0.538 0.316
* Natural Time-Area Relation

UA 0 3 8 20 4 ; 30 G¢
UA 100
* Combines PI628 and RDCP10
KK CPI628
* Hard Coded
HC 2 7.5807
*
* ROUTE UPDATED 4/14/04
KK RPI628
RS FLOW 0.0 0.0
RC 0.035 0.043 14427 0.0067
RX 50 84 8 123 125 156 285
RY 1453 1452 1450 1450 1452 1452 1454
HEC-1 INPUT PAGE175
ID5 & s s T C Bis & ST - Blisrssrat v v 5w IR Pewow o w08 v 5 wwvs o Y pmmis 10
KK PI624A
BA 2.8066
LG 0.391 0.258 4.467 0.431 3.693
uc i L 0.693
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 75 90 96

UA 100

*

* COMBINES RPI628, PI624A

KK C624A

L e 0 T 0 SV S Epr U U uri P AR

L III ALTERNATIVES MODIFICATIONS ***#*%& %%+

Rk oh ok ok ok ko ok ok ok ok k Ak h kb hkh Ak krhhkh ok ok ok hhhhhk kb R R bk h ok Ak kR h

Krdkkkdckkkx+%x  END LEVEL III ALTERNATIVES MODIFICATIONS **kxkkskhkht*

I O S T O O S S S f R e T I

* .ROUTE UPDATED 4/14/4

KK R624A

*
RS 6 FLOW 0.0 0.0

RC 0.043 0.035 0.043 11809 0.0042

* PDTS40_1

RX 0 86 543 560 776
RY 1330 1326.5 1320 1326 1328




4318
4319
4320
4321

4322
4323

LINE

33
34

4335

4336

4338
4339
4340
4341
4342

KK PI636
.

BA 0.4286

LG 0.297 0.25 4.65 0.331 20.164
uc 0.708 0.564

* Natural Time-Area Relation

UA 0 3 D 8 12 20 43 75 90 96
UA 100

* ROUTE UPDATED 4/14/04

HEC-1 INPUT
TD s s L T A8 Sl 3 e slsarale A saracs » B st < lans Gicte ol 51 05 s eyaraps Bie st sy oo 10
KK RPI636
RS 1 FLOW 0.0 0.0
RC 0.043 0.035 0.043 730 0.0137
* WITS130
RX 0 400 456 575 620 650 660 682
RY 1396.5 1394 1393.5 1393 1392 1394 1395 1396.5
KK 624
BA 1
LG 4.886 0.341 34.218
. Urbén Time-Area Relation
UA 0 5 16 30 65 7| 84 90 94 97

UA 100

* COMBINES R624A, PI624 and RPI636
KK CP1624
H

HC 3 2.6745

* **+ STAGE DISCHARGE / STORAGE BEHIND Beardsley Canal

* It was assumed that this basin is isolated, and can only overtop the canal.
* Berm Elevation = 1342

* For Overtopping of the berm, the Weir equation was used.

* Q=C*B*H"1.5

assumed to be 2.7

X length of the weir was the basin boundary along the canal = 4305 ft
KK SPI624
1 STOR 0
0 0 0 0 4110 11624 21354 32876
1336 1338 1340 1342 1342.5 1343 1343.5 1344
0 0.19 5.86 36.95 36.96 36.97
1336 1338 1340 1342 1343 1344

D 4/14/04

3 FLOW 0.0 0.0
0.035 0.043 5060 0.0043

X-sect

52 99 138 511.5
‘ 1342 1342 1340 1345
* CAP Diversion Recovery: Outflow from structu

HEC-1 INPUT

W 0.0

5 0.043
*d 89 103 136 185 206 261 280
1612 1610.5 1610 1608.5 1610 L1601 % 26118 1612

CAP Diversion Recovery: Outflow from structure CAP120

KK DCAP12

PAGE176
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* Combines RD618, PI615 and RDCP13
1399 KK ¢
{ | ¢ . ¢







4475

4476
4477

4478
4479

4480
4481
4482
4483

4484
4485

LINE

4486
4487

4488
4489
4490
4491

4492
4493
4494
4495

4496
4497
4498
4499

4500

oo
w o
o

LINE

*kxkkkkkxkk** END LEVEL III ALTERNATIVES MODIFICATIONS **kkkkkakkkds

R e S T T I s

ROUTE UPDATED 4/14/04

KK RPI609

RS 2 FLOW 0.0 0.0

RC 0.043 0.035 0.043 4513 0.0062

* PITS40

RX 0 7 14 27 61 79 97 3

RY 1370 1368 1366 13%4 1364 1366 1368 1370
*

*

KK PI6GOOA

BA 0.5202

LG 0.345 0.246 5.184 0.252 4.929
uc 0.45 0.205

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
*
* Combines RPI609 and PI600A
HEC-1 INPUT
IDLM . el T R Blapareiviers e L R 656l s Vs svreinios o = 2 10

* This diversion diverts everything out to CPI603.
* This was used for ease of logic in HEC-1 model.
* No flow from PI600A actually combines with CPI633.

KK D600A

DT DO600A 0.0 0.0
DI 0 100000

DO 0 100000

B I S T T b o S S S N X T TR T T

kkkkkkkkkkkk  BEGIN LEVEL II1 ALTERNATIVES MODIFICATIONS %% %%k ddk

.
*
B e S 2T e e T e
*

KK PI621S

BA 0.702

LG 0.35 0.25 4.65 033 5
uc 0.567 0.279

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100

KK D621N

DR DO621N

*

* ROUTE UPDATED 4/14/4

KK R621N

*

RS 4 FLOW 0.0 0.0

RC 0.043 0.035 0.043 5700 0.0065
* [BITS20

RX 0 50 84 87 123 125 156 285
RY 1454 1453 1452 1450 1450 1452 1452 1454

I S S S PR S G SRS S S U v ay

* Awkkkkkkkkxxx  END LEVEL III ALTERNATIVES MODIFICATIONS ****xxxkxkkkk

I T I o T B O S S S e T T T T T I

>

* COMBINES BASIN PI621 AND RD612
KK CPI621

* Hard Coded
HC 2 2.4674

* *** STAGE DISCHARGE / STORAGE BEHIND Beardsley Canal
Berm Elevation = 1342

* The storage behind this basin is contained, and does not flow to a siphon
* For overtopping of the berm, the Weir equation was used.
*OuEXT*HA 1.5
* C was assumed to be 2.7
* L, the length of the weir was the basin boundary along the canal = 3107 ft
HEC-1 INPUT
D, e s o s I e 3 s sareina 45 Srrae SRy . o8 (L JE i s - S 9ot s oune 10

KK SPI621
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4508
4509
4510
4511

4512

4513
4514

4515
4516

4517
4518
4519

452

LINE

RS il STOR 0

SQ 0 0 0 0 2966 8389 15411 237217
SA 0 0.10 1.69 21.17 21.18 21.19 21.20 12.21
SE 1336 1338 1340 1342 1342.5 1343 1343.5 1344

*

*

.

ROUTE UPDATED 4/14/04

KK RPI621

RS 1 FLOW 0.0 0.0

RC 0.043 0.035 0.043 2775 0.0079

* TSR621

RX 0 20 32 79 118 139 374 400
RY 1344 1343 1342 1342 1340 1342 1344 1344
N

*

KK PI633

BA 0.3359

LG 0.329 0.235 5.231 0.248 4.696
uc 0.708 0.635

+

Natural Time-Area Relation

UA 0 3 5 8 12 20 43 78 90 96
UA 100
¥
* Combines RPI635, D600A, RPI621, RPI624 and PI633
KK CPI633
Hard Coded
HC 5227.7607

+

*

ROUTE UPDATED 4/14/04

KK RPI633

*

RS 4 FLOW 0.0 0.0
RC 0.045 0.035 0.045 5834 0.001

*

RX
RY
>
*
*

*

McMicken Dam Channel
0 46 101 121 171 181 1421 3621
25 14 4 0 0 4 14 2

R e T I T T T T
L R LR R T T T T
R S e e A T T T T T T T I
kIR Kk d Kk kk*kx*x+ BEGIN EAST PADELFORD AREA RECOVERY *****hkakxhrdhwkhhhkx
L T R T e TR RS IS I I I I T ™

R R T I o O S S PR AR A A T A PR orS

EE S S

e R e L e T T I T TN

This is the interpolated hydrograph from concentration point C0500 from
the Padelford model by A-N West Inc, which corresponds to concentration
point PDEAST in the. 2004 Wittmann ADMSU. The Padelford model used a time
step of 2 minutes, and the Wittmann ADMSU utilizes a time step of 5 minutes,
so interpolation was required. The QI cards were utilized to avoid the
conflict of using DSS files, which can cause errors in the future if not
utilized correctly. This QI card was truncated once the flows reached
zero cfs. Although A-N West calculated the flow through the various CAP
structures, they did not take into consideration all of the flow from the
west portion of this CAP system. Thus it was necessary to create the QI
card from a point before diversions occur at the CAP, and before storage
occurs.

There are 2 points where flow is inputted into the model from the Padelford
area: PDEAST and PDWEST. A-N WEST hard coded both concentrations points with
the entire model area, 23 sq miles. To remain consistent in the Wittmann
ADMSU, this can not occur, so the contributing area is associated with each
Inflow point, and they are as follows:
PDEAST = 16.44 sq miles
PDWEST = 7.08 sqg miles

x#+3+* Modified Per Wittmann Level IIT ***#x«

HEC-1 INPUT PAGE185
....... Lownmvmm alacnsn « o wardis o sraigen slbuss 2 3 wede ¢ wnoes s Bwws®s o swe v s v o s Baw s 3 5569 5 s0e s 10
PDEAST
16.44
QI 0 0 0 0 0 0 1 1 1
01 2 2 2 2 3 3 3 4 4
(0} 4 4 5 -] 5 S 5 5 5
QI 6 3 6 6 6 6 6 6 6
QI 7 7 ) 7 7 8 8 8 9
QI 10 10 11 1] 12 12 13 13 14
QI 15 16 17 17 18 19 20 21 22
QI 23 23 24 24 24 24 25 25 25
QI 26 26 27 27 27 28 28 28 29
QI 29 29 30 30 30 30 30 31 31
QI 31 32 32 32 33 33 34 34 35
QI 36 36 37 37 38 38 39 39 40
QI 41 41 42 42 43 43 44 45 46




4532
4533
4534
4535
4536
4537
4538
4539
4540
4541
4542
4543
4544
4545

LINE

4546
4547
4548
4549
4550
4551
4552
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4563
4564
4565
4566
4567
4568
4569
4570
4571

4572
4573

4574

4575

¥k E R F F F R R K R F R O A % E ¥ F R % % ¥

L T T S S S

QI
QI
QI
Q1
Q1
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI
Q1
oI
01
QI
QI

e R e e T e e
R S T R R T T
e R e EE R RS T
kkkhkkkkkwkkhkx***xx% END EAST PADELFORD AREA RECOVERY **X % * %3 *skdxhkhhhhhhhn
i R R e R R s
e R L R R R

R R E e

49
145
3054
8267
2015
525
255
134
83
55
42
&7
33
30
27
25
2
20
17
15
13
10

234
3274
9926
3336
1165

563

331

233

197

183

170

152

136

123

112

102

92
85
79
69
54

(3
3

18
7
2
1

50
234
2959
7765
1677
481
239
127
78
53
41
37
32
29
27
25
23
19
16
15
13
10

52
461
3100
7024
1364
445
226
122
75
52
41
36
a2
29
27
25
23
19
16
15
13
10

U= U NO WM

O~ N
o @ w

110
121
135
152

54 57
929 1602
3578 4503
6177 5359
1117 961
416 392
212 199
116 1131
71 68
50 49
40 40
36 36
32 31
29 29
27 26
25 24
23 22
18 18
16 16
14 14
13 12

9 9

5 5

7 2

1 1

0 0

2 3

5 5

7 7

12 13
26 29
52 55
76 78
89 90
100 101
110 112
122 123
136 138
154 157
HEC-1 INPUT
....... A e

1023 1675
7533 8961

7215 6389
2328 2079
899 817
481 454
292 281
218 214
192 190
181 180
164 163
147 145
132 131
120 119
109 108
98 98
89 89
83 83
76 76
5 64
48 47
29 28
14 13
5 5
2 1
0.001

60
2352
5750
4700

849
368
185
106

65

48

39

35

31

29

26

24

22

18

16

14

12

W=
H&EODUWOoOEENDUD

2346
10029
5739
1892
746
428
271
210
188
178
161
143
129
118
107
96
88
82
75
62
44
26
12

4

1

2811
10780
5240
1716
689
405
262
207
187
177
198
142
128
117
106
96
87
82
74
61
43
24
11

4

1

3054
11175
4729
1541
642
383
253
203
185
175
157
140
127
115
104
94
87
81
J2
59
40
22
10

3

1

3090
11102
4224
1386
608
364
246
201
184
174
156
139
126
BLS
104
94
86
80
Sl
58
39
21

9

3

1

This combine card combines DCAP* and PDC24 which contains all of the
contributing area from the Padelford model to the CAP impoundment system.

KK DCAP*
DR DOCAP*
*
*
KK CAP2

* Hard Coded

HC

>

P

e e R e R T
R S T

*xklkkkkkhxkx BEGINNING OF CAP' ITMPOUNDMENT AREA SYSTEM 2 *kddkiidkkkhkkkkh sk

B T o T e e R T T

2

23.878

32
84
23

O oS

19

68
85
95
106
117
130
145
193

3086
10652
3779
1258
585
346
239
198
184
T72
153
137
124
113
102
93
85
80
70
56
37
19

8

3

1

N

* % % %
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4578
4579
4580
4581
4582
4583

S T S S S R S S S S

TS

dekodkdek e kde ko ok ok ok ok ke k ko ke ke ke ok ke ek ke ke ok ke ok ke ok ok ke ke ko ok e ko ok ko ko ok ke ok ke ko ke ok ok ok ok ke k ke

The flow from STOR2 is distributed to the following routes and diversions.
The breakdown of where the flow is distributed to is shown below, with the
STOR2 being the summation of the flows at any given elevation.

B i e S S A i A e 8 e ot e e ot e e %
* More details on the 2 CAP impoundment areas can be found above the STOR1 *
* storage card in this model as well as in the appendix of the report. *
]y N L otmtnl s e Wil il - i AN *

hohkkhhhhkkhdhhhkhhhkhkdkhhkhhhkkdhdhhhhhhhhhhhhh kA hh kA hh ke ok bk k khhhk Ak hkkhkkkhkkhhk

*ELEV* 1544 * 1546 * 1550 * 1552 * 1554 * 1556 * 1557 * 1558 *

*ROUTES* **kkhhhhhhhhhkhhhhhhhhkhhkhkhkhhhhhkhhhkhhhhhhhkhk ok hhkkhhhdhkhhhhh

*DCAP19* 195 * 450 * 945 * 1140 * 1290 * 1395 * 5931 * 14092 *

*DCAP18* 55 % 145 * 310 * 375 * 430 * 465 * 2908 * 7386 *
*DCAP17* 55 * 140 * 300 * 370 * 430 * 465 * 6039 * 16244 *
*DCAP16* 165 * 420 * 900 * 1125 * 1290 * 13985 * 6699 * 16436 *
*DCAP15* 22 ¥ 66 * 245 * 320 * 380 * 430 * 3499 *+ 9075 *

*STOR2* 492 * 1221 * 2700 * 3330 * 3820 * 4150 * 25076 * 63233 *

R e e e L et R L T T T T e,

e S  r E R e R R R R R SR SRR
FrrAkddxwdss BEGIN LEVEL III ALTERNATIVES MODIFICATIONS ***#*xk%*k*
AR F R A F RN AR R A R R R kAR H A AR KKK AR E k3 kb h ok kohh ok okok ok ok ok ok ok ok ok ok ok K ok ek ok ok ok R ok ok Rk

STORAGE IN THE

1 STOR 0

PRKEEN WHRED O LEVEL III ALTERNATIVES MODIFICATIONS ***kkkkkkhhkshhk
Modified for CAP 150-190
Fhkrr Assumptions *x+*+

Overchute: Width=' -- Side Slop 0 to 1 -- Invert='
Volume of storage was based on isting plus potential storage area
0 0 0 0 484 1244 2035 2728
3798 4173
0 0.3 202 11.6 18. 5 84.5 245.7 540 882.4
1649 2060.8
1528 1532 1536 1540 1541 1544 1546 1548 1550
1556
DCAP19
DOCP19
0 0 0 0 0 484 1244 2035 2728
3798 4173
0 0 0 0 0 188 467 724 950
1295 1413
DCAP18
DOCP18
0 0 0 0 0 296 11T 1311 1778
2503 2760
0 0 0 0 0 57 146 233 309
426 467
DCAP17
DOCP17
0 0 0 0 0 239 631 1078 1469
2077 2293
0 0 0 0 0 53 139 227 304
423 464 -
DCAP1l6
DOCP16
0 0 0 0 186 492 851 1165
4 1829
0 0 0 0 0 163 424 687 917
1272 1394
A EETREELTREFRXNE LEVEL III ALTERNATIVES MODIFICATIONS ***&*kkkkkidkhk k¥
SQ 0 492 1221 2700 3330 0 0 25076 63233
SE 1541 544 1546 1550 1552 554 1556 1557 1558
SA 0 Q.21 0.79 4.44 37.30 61..70 96.99 126.24 154.80 18
SA210.76 210.77 210.78
SE 1528 1532 536 1540 1544 1546 1548 1550 1552
SE 18§ 557 1558

KKDCAP19

* ok ok % % % ¥ ok

*

3303

1256

3303

1132

2171

372

1799

368

1431

1108

PAGE187




LINE

4608

4609
4610

4611
4612

4613
4614
4615
4616

4617
4618

4619

4620

4621
4622

4623
4624

4625

4626
4627

4628
4629

LINE

KM DIVERSON AT STRUCTURE CAP190: MAIN PATH TO DCAP18, DIVERSION TO CPD732

DTDOCP19
DI 492
DO 195 450 945

1221 2700 3330

1140

KKDCAP18

KM DIVERSON AT STRUCTURE CAP180: MAI
DTDOCP18

DI 297 a7y
DQ 55 145 310 375

1755 2190

*

*

.

%

*

*

«

*

*

*

*

.

*

* KKDCAP17

* KM DIVERSON AT STRUCTURE CAP170: MAI
* DTDOCP17

* DI 242 626 1445 1815
*DQ 55 140 300 370
;i

.

x

*

*

*

*

.

*

KKDCAP16
KM DIVERSON AT STRUCTURE CAP160: MAI
DTDOCP16

DI 187 486 1245
DO 165 420 900

1445
1125

Fokhkh ok k ok ok h ok ok ko h k ok ok ok ok ok ok ko k ok ok ok k h k kR Rk

kFkkkkkrhdhkk  END LEVEL ITII ALTERNATIVES

B e R

KRk ok ko ok ok

R T T o e b S S S T S o

Arrax gk xddrstrsx END OF CAP IMPOUNDMENT AREA SYSTEM 2

T T S T S S S T T e T

ROUTE UPDATED 4/14/4

4150
1395

63233
14092

3820
1290

25076
5931

N PATH TO DCAP17, DIVERSION TO CPD736

49141
7386

2530 2755
430 465

19145
2908

N PATH TO DCAP16, DIVERSION TO CPD740

2100 2290
430 465

16237
6039

41755
16244

N PATH TO DCAP15, DIVERSION TO CPD740

1825
1395

25511
16436

1670
1290

10198
6699

e T S e e T S T e s

MODIFICATIONS * % % % % % %% % % % % %

B S T E R R T e e

B R e T i G S S S S G S SR T SRS

*
-
&
-
I S S R R E R LR e R S22 T
*
*
*

HEC-1 INPUT

TB: e s 1SR Zasts 8 w9 Gila b R SERON, (A3 TR e a5 e (o B e 9
KK RDCP15

*

RS 6 FLOW 0.0 0.0

RC 0.043 0.-085 0.043 9602 0.0106

= PITS30

RX 0 49 199 206 22 231 299 375

RY 1532 1532 1530 1528 1528 1530 1532 1532

KK PI606A

BA 0.4572

LG 0.308 0.245 4.449 0.378 10.151

uc 0.667 0.586

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 15 90
UA 100

*

* COMBINES BASIN PI606A, RDCP15
KK C606A
*

* Hard Coded

HC 2:12.63271

Diversion Out: Flow split FS14

* * ok ¥

41% of flow is diverted to CPI604

KK D606A

DT DO606A 0.0 0.0
DI 0 10000

DQ 0 4100

B

* ROUTE UPDATED 4/14/4

Flow Split Diversion: Main path to CPI606

Diversion to CPI604

KK R606A
*
RS 7 FLOW 0.0 0.0
RC 0.043 0.035 0.043 12583 0.0081
* PDTS30
RX 0 47 318 322 356 364 463 604
RY 1416 1414 1410 1408 1408 1410 1412 1414
HEC-1 INPUT
AL LT 2wt s oniam e b o SIE L e Bt Tis, Hocorehs Bl i 9

Bk ok ok ok ok ok kR h ok k ok k ok ok ok ok ok ok k

% K * %

96
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4630

4631
4632
4633

o~

n

4648
4649

N
BA
LG 0.25 4.383 0.419 10.725

ucC 0.879 0.635

* Urban Time-Area Relation

UA 0 S 16 30 65 7 84 90 94
UA 100

I b i i e

* Akkkkddkddksd  BEGIN LEVEL III ALTERNATIVES MODIFICATIONS *%%kkkkkokkk

Ao okdkkkkhkhhhhhh bk hkhhhhkhhhhhkhhhhhhhhhhkdhhhhhkhkhhhdk kb hhhkh bk dkhdhrkkkh*

D609
DO609

0.0 0.0
0.045 4500 0.0036

sumptiong**ass &

2. 5
100 100 102.5 103.8 105

KK RPI606

RS 1 FLOW 0.0 0.0

RC 0.045 0.045 0.045 2654 0.0055
* **x**Channel Assumptions***** *

* Right : 1

Left

25 215 2275 233.8 240
9 100 102.5 103.8 105

Kkkhkhhkkhkh bk ok hkhhk kb hhkhhhkhhhkhhkhhhkdhkhkd kb kb d & & & &

MODIFTCATIONS %%kt ks

L T I I b S i S T L I T

HEC-1 INPUT

[

6 30 65 i 84 90 94

N O

F
o N
w0

C

(Ve




4667

4668
4669

4670
4671

4672
4673

4674
4675

LINE

4676
4677

4680
4681
4682

4683
4684

4685
4686
4687
4688

4689
4690

4691

4692

LINE

4693

4694
4695
4696
4697
4698

4699
4700

*
*

* ROUTE UPDATED 4/14/04

KK RPI604

*

RS 4 FLOW 0.0 0.0

RC 0.043 0.035 0.043 7442 0.007

* PDTS30

RX 0 47 318 322 356 364 463 604

RY 1416 1414 1410 1408 1408 1410 1412 1414

*

*

KK PD744
-

BA 0.7975
LG 0.342 0.249 4.427 0.357 5.989
uc 0.908 0.725
* Natural Time-Area Relation
HEC-1 INPUT

UA 0 3 5 8 12 20 43 75 90
UA 100

*

* This diversion contzins all the flow from C600A.

KK D600A

DR DO600A

-

* ROUTE UPDATED 4/14/4

KK RD600A

RS 2 FLOW 0.0 0.0

RC 0.043 0.035 0.043 4775 0.0013

* TSBEAR

RX 0 25 30 35 60 110 460 600
RY 1344 1344 1342 1340 1340 1342 1344 1345
*

KK PI603

*

BA 0.5190

LG 0.344 0.25 4.66 0.316 7.957

uc 0.738 0.615

* Natural Time-Area Relation

UA 0 3 5] 8 12 20 43 75 90
UA 100

*

* COMBINES RD600A, RPI606, RPI604, PD744 AND PI603
KK CPI603

* Hard Coded
5 51.0409

(o]

*** STAGE DISCHARGE / STORAGE BEHIND Beardsley Canal

*** This storage includes the storage at basins PI603, PI600A and PD744
*** The Discharge represents the Discharge through the Beardsley Canal
*** structure as well as the weir flow across PI603, PI600A and PD744,
*** so the SQ card can be calculated by adding the flows for basins PI603
* **+* and PD744 as found in the appendix.

* *** The Weir flow across PD744 is diverted out on the next KK card.

* **+ The weir flow for Basin PI600A is not diverted, because both

* #** flows (from PI600A and PI603) go to CPI600.

* % % * * % ¥ ¥

HEC-1 INPUT
D5 %5 5 ace K, 2 Pa ik Bt 5. bt S e B e e O ST A T - 7R v i AR 9 o
KK SPI603
RS 1 STOR 0 -
SO 0 309 874 1605 2471 3453 4539 14797 33095
SO 84417

SE 1338 1339 1340 1341 1342 1343 1344 1344.5 1345
SE 1346

SA 0 0.48 5.26 27.16. 105.96 105.98 106
SE 1336 1338 1340 1342 1344 1345 1346

* This diversion is only weir flow across the boundary of Basin PD744

* over the Beardsley Canal to CPD720. This Diversion is being combined
* with CPD726 and they are routed together.
*
*
*

For overtopping of the berm, the Weir equation was used.

Q=C*L*H"1.5

C was assumed to be 2.7

L, the length of the weir was the basin boundary along the canal.= 3652 ft

96

56636

1345.5
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4701
4702
4703
4704
4705
4706

4707

4708
4709

4710
4711

LINE

4718
4719

4721

28
4730
473(
4731
4732

LINE

Berm Elevation was 1344
* **%* The remaing flow goes to CPI600 ***

KK D744

DT DO744 0.0 0.0

DI 0 309 874 1605 2471 3453 4539 14797 33095 56636
DI 84417

DQ 0 0 0 0 0 0 0 3486 9860 18115

DQ 27889

o hkokkkh ko ko ko ko k kR k ko ko k ok ok ko ko ke ok h kA ke ok ok ok ke ke ke ok ok ok ok ok ok ok ok k ok ok ok
* o WEEAAsddsddx BEGIN LEVEL III ALTERNATIVES MODIFICATIONS ***# %k %xk+
L TP

KK RPI603
RS 1 FLOW 0.0 0.0
RC 0.045 0.045 0.045 3427 0.0044
* *****Channel Assumptionsg***** *
Right Side Slope = 5:1
* Left Side Slope = 5:1
* Bottom Width = 175°'

* Channel Depth = 5°'

RX 0 6.3 12.5 25 200 212.5 218.8 225

RY 105 101.8 100.5 98 98 100.5 101.8 105

HEC-1 INPUT

ED. s awi Viiions o s 920 & & wiwe Feozssss Béasamas B e isia Elsmmts j [oeEp—— Birivves : R | 0

KK PI600

BA

LG 0.244 5.047 0.268 4.887

uc ! 0.341

* Natural Time-Area Relation

{ 0 3 5 8 12 20 43 75 90 96
100

KK C600

HC 2 51.6459

* COMBINES BASIN RPI633, RPI603 and PI600

KK CPI600

HC 2

* ROUTE UPDATED 4/14/04

KK RPI600

RS 2 FLOW 0.0 0.0

RC 0.045 0.035 0.045 4937 0.001

McMicken Dam Channel
RX 0 46 101 120 171 181 1421 3621
RY 25 14 4 0 0 4 14 25

CPD720 C=FLOW E=5MIN

* CAP Diversion Recovery: Outflow from structure CAP160
KK DCAP16
r:

DOCP1

6

0

E

* ROUTE UPDATED 4/14/4

0.0 0.0
0.045 10754 0.0112
.043 10754 0.0112

* RX 0 47 356 364 463 604
RY 1416 1414 1408 1410 1412 1414
HEC-1 INPUT
ID) v s ocess 1 2 3 dcsswmis Diwie s v e [/ p—— Bl v Y o viwan 10

KK PD74C
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4737
4738

4739
4740
4741
4742
4743

4744
4745

4746

LINE

4763
4764
4765
4766

BA 1.2839
LG 0.315 0.242 4,227 0

.427

8.181

Per the District the CLark Unit hydrograph was changed to an S-Graph

Desert/Rangeland S-Graph for Basin PD740

Basin Area [mi2] = 1.2839
Basin Lag [hr] = 0.96
Time Step [min] = 5

x
.
* KN = 0.059
x
x
*
* Qult = 9942

UI 0 79 75
UI 718 719 692
UI 226 197 167
UI 51 51 34
UI 18 18 18
.

KK C740

HC 2793131

124
657
141

18

249 353
561 491
125 115

18 18

* CAP Diversion Recovery: Outflow from structure CAP170

KK DCAP17

DR DOCP17

ROUTE UE ) 4/14/4
KK RDCP17
RS 5 FLOW 0.0
RC 0.043 0.035 0.043 1
* PDTS30
RX 0 47 318
RY 1416 1414 1410

* Combines PD740,

KK CPD740
* Hard Coded
HC 2 11.9779

-

.

* Route updated 04-15-04

RS ) FLOW 0.0
RC 0.045 0.045 0.045
* RC 0.043 0.035 0.043

* *#x***Channel Assumptions****
* Right Side Slope = 5:1

* Left Side Slope = 5:1

* Bottom Width = 40:1

* Channel Depth = 5:1

RX 100 106.3 1325
RY 100 98.8 97.5
* PDTS30

* RX 0 47 318
* RY 1416 1414 1410

RDCP17 and RDCP16

0.0
0400 0.0115
322 356 364
1408 1408 1410 1
HEC-1 INPUT
L 1 ) I D= el wkateie | TSR
0.0
5434 0.0063
5434 0.0063
125 165 171.3 17
95 95 96.3 9
322 356 364
1408 1408 1410 1

452
417

83
.18

463
412

TS
75D

463
412

537 631
361 310
80 68
18 18
604

1414

el Sets S 2 O

190

100

604

1414

I R T T s

* kdkkkdkakassss  END LEVEL III ALTERNATIVES

MODIFICATIONS *** %% 4%+

B R e R R R R s s I

0.25 4.368 0.

399

9.751

Desert/Rangeland S-Graph for Basin PD726B

* KN = 0.059

* Basin Area [mi2] = 0.9345
* Basin Lag [hr] = 0.88

* Time Step [min] = 5

* Qult = 7237

UI 0 60 60

UI 571 551 518

uI 135 115 100

18] 5 1 5

* Combines RPD740 and PD726B

221 315
376 317
63 63
5 15

397
269
48

15

469 529
227 193
41 41
5 15

672
269
51
18

59
166
37

PAGE195
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4797

4798
4799

4800
4801

4802

4803
4804
4805

4806
4807

LINE

4808

4809

4810
4811
4812
4813

4814

4815
4816

4817
4818

4819

4820
4821

4822

4823
4824

4832
4833
4834
4835

4836
4837

KK RDCP19

*

RS 4 FLOW 0.0 0.0

RC 0.043 0.035 0.043 5902 0.0149

* PDTS30

RX 0 47 318 322 356 364
RY 1416 1414 1410 1408 1408 1410
KK PD760

BA 0.8670

LG 0.344 0.336 5.039 0.275 6.919

uc 0.542 0.248

* Natural Time-Area Relation :

UA 0 L] 5 8 12 20
UA 100

.

463 604
1412 1414
43 "5

90

* *** Storage CAP200 *** This storage is located at the CAP Canal at CP 740.
* *** CP 740 is located at the CAP Canal at Lone Mountain Rd and 147th Ave.

HEC-1 INPUT

KK SCP200

RS 1 STOR 0

* CAP 200, R-8 STA 342+40

* THE WEIR LENGTH IS 3800 FT AND THE WEIR COEF - 2
* THE WEIR FLOW WAS CALCULATED AT H = 1 FT (1542.4

SQ 0.0 25.0 175.0 335.0 440.0 530.0
SE 1518.5 1520 1524 1528 1532 1536
SA 0 I%53 6.0 18,0 40 69.9
SE 1520 1524 1528 1532 1536 1540
* ROUTE UPDATED 4/14/04

KK RPD760

RS 2 FLOW 0.0

0.0
RC 0.043 0.035 0.043 5149 0.0101
* PDTS30
RX 0 47 318 322 356 364
RY 1416 1414 1410 1408 1408 1410

KK PD732

BA 0.4793

LG 0.325 0.232 4.928 0.286 4.645

uc 0.738 0.470

* Natural Time-Area Relation

UA 0 3 5 8 12 20
UA 100

*

* Combines PD732, RPD760 and RDCP19

KK CPD732
* Hard Coded
HC 3 9.6638

* ROUTE UPDATED 4/14/04

KK RPD732

RS - 6 FLOW 0.0 0.0

RC 0.043 0.035 0.043 10623 0.0064

* PDTS30

RX 0 47 318 322 56 364
RY 1416 1414 1410 1408 1408 1410

* The UC card for PD726A is approximated as 1.5hrs

HEC-1 INPUT
ED < s araie L siainsiors i2alis < wiave 3, enlss d5ien s 9 Dlerstsr et 6
KK PD726A
BA 1.1030
LG 0.346 0.247 4.501 0.366 8.937
uc 3.50 1.258
* Natural Time-Area Relation
UA 0 3 5 8 12 20
UA 100
%

*

* COMBINES RPD736, RPD732 and PD726A

KK C726A

il |

) AND H = 2 FT (
600.0 620.0
1540 1541.4
80.6 80.7
1541.4 1542.4
463 604

1412 1414

43 75

463 604
1412 1414

43 75

542.4
80.8
1543.4

29690
1543.4

96
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4857

*

* Route updated 04-15-2004

KK R726A

%

RS 2 FLOW 0.0 0.0

RC 0.043 3986 0.007
* PDTS30

RX 0 47 318 322 16 60
RY 1416 1414 1410 1412 141
x
* Combines

C726
HC 2
x
x
* Route updated 04-15-2004
KK R726
R 2 0.0
R 0.046 0.046 10639. 0.0060

47 < .
1414 8 €

KK PD726
x
BA 1
LG 0 4.531 0.353 6.505
uc 0.8
* Natural
UA 0
ID. 1 6 e 35 wds ¥ 3 s 9
UA 100

Bk ko h ok k ok k ok ok kk ok ok k ok ok ok hh ok ko hhk ok h ok k h h ok kh ok ok ko k ok ok ok h ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k ok ok k

¥ kkkkkAkkkkx% BEGIN LEVEL III MODIFICATIONS *#+++
T N *
x
KK 26
HC 2
KK PD716
3A 1
5 0.24 5.684 9 9

L( 3¢ 4
uc 0.454 0.21
1

* Natural Time-Area Relation
c

Ak kkk Ak kh ok kKA KA R Ak bRk ok bk

g e fedkdkdddkk  END LEVEL IIT

ke ok ke ke ok ok ke ok ek ok ok Kok ok ok ok ok ok ok ok ok

4
4

4

5 90
* ”

< 90

96




LINE

4876
4877
4878
4879
4880
4881

4882

4883
4884

4885
4886

4887

4889
4890
4891

4892
4893

4894

4895
4896

4897

4898
4899

4900
4901

4902

LINE

4906

4907
4908

4909
4910

4911
4912

4914

4915

For overtopping of the berm, the Weir equation was used.
Q=C*L*H*1.5
C was assumed to be 2.7
L, the length of the weir was the basin boundary along the canal = 6745 ft
Berm Elevation was 1344
*** The remaing flow goes to CPD720 ***
HEC-1 INPUT

* B ok el e

12 f R Lowke aloizs s <iviie = e B ols s voeix 4.cevaes Siies s vine Birvisfr s ve T sonmies Bs<re i QeI 10
KK D716

DT DO716 0.0 0.0

DI 0 154 437 803 1236 1727 2270 10223 24536 42993
DI 64802

DQ 0 0 0 . 0 0 0 0 6439 18212 33457
DQ 51510

* ROUTE UPDATED 4/14/4

KK RPD726

*

RS 2 FLOW 0.0 0.0

RC 0.043 0.035 0.043 4959 0.0044

* PDTS40_1

RX 0 86 158 492 543 560 776 1208

RY 1330 1326;5 1326 1324 1320 1326 1328 1330

*

W B=CPD720 C=FLOW E=5MIN

*

KK PD720

BA 0.5944

LG 0.341 0.243 5.039 0.275 4.865

uc 0.596 0.371

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75
UA 100

{¥e]
o

96

ZW B=CPD720 C=FLOW E=5MIN

+

* This is the Weir flow across the Basin PD744 boundary over the Beardsley Canal

KK D744
DR DO744

+

* ROUTE UPDATED 4/14/4

KK RD744

RS 1 FLOW - 0.0 0.0

RC 0.043 0.035 0.043 31T 0.0057
* TSR606

>

RX 0 241 598 949 1098 1381 2002 2039
RY 1354 1354 1350 1348 1348 1350 1352 1354
*
W B=CPD720 C=FLOW E=5MIN
N
* Combines RD744, PD720, RPD726 and RPI600
HEC-1 INPUT
)5 5 I 143 A 2, Sl g s T Yo ey I B2 ol oF (S i Te sioinis s o 8 F. B ITNN 10
KK CPD720
* Hard Coded
HC 4303.8725
B
YAl A=CPD720 C=FLOW E=5MIN
* ROUTE UPDATED 4/14/4
KK RPD720
RS 1 FLOW 0.0 0.0
RC 0.045 0.035 0.045 1840 0.0099
* McMicken Dam Channel
RX 0 46 101 121 171 181 1
RY 25 14 4 0 0 4 25
*
* This diversion is the weir flow over the boundary of Basin PD716
KK D716
DR DO716
*

*

* Route updated 04-15-2004

KK RD716

*

S 2 FLOW
RC 0.043 0.035

oo

0 =
43 4300 0.0091

o
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—

4916
4917

4923
4924

LINE

4925
4926

4927
4928

4931
4932
4933
4934

4935
4936

4937

4938

4939

4940

4941
4942
4943

LINE

4944

4945
4946

4947
4948

* PDTS40_1

RX 0
RY 1330
*
*

86
1326.5

158
1326

492 543
1324 1320

* COMBINES BASIN RPD716 AND RPD720

KK C700

*

* Hard Coded
HC 2310.2593

.

B

* ROUTE UPDATED 4/14/4

KK R700
*
RS 2 FLOW 0.0 0.0
RC 0.045 0./035 0.045 5757 0.001
* McMicken Dam Channel
RX 0 46 101 121 171
RY 25 14 4 0 0
*
*
HEC-1 INPUT
TB5 e 5 0 Lis e s Risiis 13 GEALEHERRE Bssimamm B
KK PD752
BA 0.1897
LG 0.325 0.277 4.16 0.413 30.41
uc 0.429 0.355
* Natural Time-Area Relation
uA 0 3 5 8 1
UA 100
*
*
KK  PD748
>
BA 0.2838
LG 0.35 0.283 4.527 0.356 3 9
uc 0.450 0,317
* Natural Time-Area Relation
UA 0 3 5 8 12
UA 100
* Combine PD748 and PD752
KK CPD748
HC 2
*
KK SCP220
"
RS 1 STOR 0
E kkk kR AR R A AR AR AR LEVEL III ALTERNZ
* Modified for CAP 220
* Ax*kk Agsumptions *****
* Overchute: Width=72' -- Side
* Volume of storage was based
SQ 0 23 161
SV 0 0 813
SE 1514.9 1516 152

*

* CAP 220,

* THE WEIR

* THE WEIR
* SQ 0.0
* SE1514.9

* ROUTE UPDATED 4/14/0

T s s 5 5 1
KK RPD748
A

RS 3
RC  0.043
+ PDTS40_2
RX 0
RY 1448

4

FLOW 0.
0.035 0.04
38 )
1446 144

HEC- NP1

AT S s T S R
0.0
6476 0.0145
209 24E
1440 1440

560
1326

181

20

MODIF

63

1444

776 1208
1328 1330
1421 3621
14 25
PAGE203
...... . - g e
43 75 90 96
43 15 90 96

ATIONS **kkhdkkkhhbknhhs

Invert=1514.9"'
botential storage area

634 754
233.8
1540

CATIONS ****s%ssxsxdsnsx

...... e I e, I |
401 541
1446 1448




4949
4950
4951
4952

4953
4954

4955
4956

4957
4958
4959

4960

LINE

4961

4962
4963

4964
4965

4966

4967

4968

4969
4970

4971
4972

4973
4974
4975
4976

FQrs
© o
= =
o

4979

4980
4981
4982

4983
4984

KK PD756
*

BA 3.2304

LG 0.349 0.346 4.292 0.415 27.514

uc 125 1.093

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90 96
UA 100

*

*

KK SCP210

RS 1 STOR 0

*

* *¥*kkdkxkkkxkkk**  LEVEL III ALTERNATIVES MODIFICATIONS ****#*kak ks st
* Modified for CAP 210

R Assumptlons ok k ko

* Overchute: Width=84' -- Side Slopes= *** to 1 -- Invert=1512.7"

* Volume of storage was based on existing plus potential storage area
SQ 0 0 348 1232 1976 2508 2948 3772

sV 0 0.01 0553 11.46 51.15 110.7 178.66 383.33

SE 1512 1512.7 1516 1520 1524 1528 1532 1541.8
k¥ xk*k*4kkk*kh*  LEVEL IIT ALTERNATIVES MODIFICATIONS *******s ks stk

*

*
*
*
* CAP 210, R-8 STA 376+80
* THE WEIR LENGTH IS 2200 FT AND THE WEIR COEF - 2.7
* THE WEIR FLOW WAS CALCULATED AT H = 1 FT (1543) AND H = 2 FT (1544)
0] 0.0 372.0 1240.0 1900.0 2480.0 2888.0 3280.0 3600.0 3760.( 97
* SQ 20641
* SE1512.7 1516 1520 1524 1528 1532 1536 1540 1541.8 1542
* SE1543.8
X (SHE 0 3 .8 1.4 2.7 6.5 13.8 22.4 27 27
* ISK 8272
*SEN 1512 1516 1520 1524 1528 1532 1536 1540 1542 15
* SE 1544
W A=SCP210 C=FLOW E=5MIN
*
*
* ROUTE UPDATED 4/14/04
HEC-1 INPUT PAGE205
EB e ok o B herelehe 25 ersreie a oA SN 457 5 5% 85 s e s B sis v a Bsoss | OiSFs oare = 10
KK RPD756
*
RS 4 FLOW 0.0 0.0
RC 0.043 0.035 0.043 8775 0.0125
* PDTS40_2
RX 0 38 74 209 245 263 401 541
RY 1448 1446 1444 1440 1440 1444 1446 1448
% .
*
* Combine RPD756 and RPD748
KK c708
*
HC 2
*
* ROUTE UPDATED 4/14/4
KK R708
*
RS 6 FLOW 0.0 0.0
RC 0.043 0.035 0.043 10484 0.0078
* PDTS40_2
RX 0 38 74 209 245 263 401 541
RY 1448 1446 1444 1440 1440 1444 1446 1448
KK PD708
w
BA 2.4018
LG 0.342 0.245 4.987 0.268 10.121
uc 1.058 0.705
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 75 90 96
Ua 100
KK PD712A
BA 0.7664
LG 0.35 0.25 4.955 0.28 15.0
uc 1.238 1.077
* Natural Time-Area Relation
UA 0 3 5 8 12 20 43 75 90 96

UA 100

*

* ROUTE UPDATED 4/14/4
HEC-1 INPUT PAGE206




4985

4986
4987

4988
4989

4990
4991
4992
4993

4994
4995

4996

4997

4998

4999
5000

5001
5002

5003
5004
5005
5006

5007
5008

LINE

5009
5010
5011
5012

5013
5014

5015

5016

o
o

[SAN S NS NS NSy
OO O0OoOOo
DONN
NH O W

[N ¥}
oW

o wm
o o

KK
*

RS
RC
*

RX
RY

*

KK
*

BA
LG
uc

*

KK
HC

>

KK
RS
RC
.

RX
RY
*

*

KK
BA
LG
uc

.

*

UA
UA

*

* Combines RPD708, PD

KK

* This di

R712A
6 FLOW 0.0 0.0
0.043 0.035 0.043 6448 0.0092
PDTS40_2
0 38 74 209 245 263 401 541
1448 1446 1444 1440 1440 1444 1446 1448
PD712
0.8916
0311 0.25 5.374 0.248 28.595
0.942 0.630
Natural Time-Area Relation
0 3 5 8 12 20 43 75 90
100
Combine R712A, PD712, PD708 and R708*
CPD708
4
ROUTE UPDATED 4/
RPD708
1 FLOW 0.0 0.0
0.043 0.035 0.043 2780 0.0058
PDTS40 1
0 86 543 560 776 1208
13300 1326.5 1320 1326 1328 1330
PD704
0.3619
0.299 4.461 0.342 2.516
0.583 1
Natural Time-Area Relation
0 3 5 £ 12 20 43 15 90
100
HEC-1 INPLU
....... Lsommisa B v v eBn s e s ol s s mmee sBiore s s wallis s vnes s Tww s s swens sawas s 9
AF800
0.7163
0:276 0. 0.135 1.369
0.654 0.4
Natural Time-
0 12 20 43 75 20
100

CPD704

3

4884
1334
1344

* over the

Q=C*L*H"1

versi

rdsley Canal
basins PD704 and AF800

2270 860 3495
43134

1340 1341 1342
1348
45.97 45.98 46
1346 1347 1348

across the boundary of Basin AF800

Weir equation was used.

96

96

4170

1343

PA(

)
(o)

N

o

=




5025
5026
5027
5028
5029
5030

LINE

5031

5032
5033

5034
5035

5036
5037
5038
5039

5040
5041

5042

5043

5044
5045

5046

5047
5048

5049
5050

LINE

C was assumed to be 2.7

Berm Elevation was 1346
*** The remaing flow goes

*

* L, the length of the weir was the basin boundary along the
*

*

KK D800

DT DO800 0.0 0.0
DI 0 154 437
DI 4884 5635 6420
DQ 0 0 0
DQ 0 0 0

*
*

* ROUTE UPDATED 4/14/4

LB v ot Loe idaess 2 iy 3 -
KK RPD704

*

RS 4 FLOW 0.0
RC 0.043 0.035 0.043

* PDTS40_1

RX 0 86 158
RY 1330° 1326.5 1326

*

KK PD700

BA 1.3997

LG 0.344 0.246 5.243
uc 0.708 0.386

* Natural Time-Area Relation
UA 0 3 5
UA 100

*

*

to,.CPD700Q ***

802 1236
11206 19630
0 0
2177 6159
HEC-1 INPUT
..... e )
0.0

5924 0.0055

492 543
1324 1320

0.25 4.918

8 12

* COMBINES BASIN PD700, RPD704, R700*

KK CPD700

*

HC 3320.5009
*

*

KK D800

DR DO800

>

*

* ROUTE UDPATED 4/14/4

KK  RD800
RS 2 FLOW 0.0
RC 0.043 0.035 0.043
* PDTS40_1
RX 0 86 158
RY 1330 1326.5 1326

-

.

KK AF802

BA 0.3902

LG 0.342 0.244 5.222
uc 0.613 0.411

* Natural Time-Area Relation
UA 0 3 5
UA 100

*

*

0.0
5888 0.0059
492 543
1324 1320
0.251 4.882

* Combines CPD700, RD800 and AF802

25 o\ TS RS viaiate . 2 lee s Bis
KK Cc802
HC 3320.8911

*

* Route updated 04-15-2004

KK R810

.

RS 8 FLOW 0.0
RC 0.043 0.035 0.043
* PDTS40_1

RX 0 86 158
RY 1330 1326.5 1326
KK  AFB803

HEC-1 INPUT

..... L VD

0.0
10685 0.0058
492 543
1324 1320

1727 2270
30423 43134
0 0
11314 17419
..... (e e

560 776
1326 1328

20 43

560 776

1326 1328
S 6+ s T

560 76

1326 1328

canal = 2281 ft

2860 3495

0 0
..... Bocnning
1208
1330
1S 90
1208
1330
15 90
..... G ke o
208
1330

4170

96

96
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5109

5110
5111

5342

5113
5114
5115

5116
5117

5118
5119

LINE

5120

5122
5122
5123

5124
5125

5126
5127
5128
5129

5130
5131

5132
5133
5134

5135
5136

8137
5138
5139
5140

5141
5142

5143
5144

5145
5146
5147

5148
5149

RC 0.043 0.035 0.043 8372 0.0084

* PDTS40_1

RX 0 86 158 492 543 560 776 1208
RY 1330 1326.5 1326 1324 1320 1326 1328 1330
*

*

KK  AF820

*

BA 0.6957

LG 0.35 0.25 4.217 0.423 5.0

uc 0.904 0.809

* Natural Time-Area Relation

UA 0 3 5 8 12 20 43 75 90
UA 100

*

*

* Combines RAF810 and AF820

KK
HC

*

* Rk o O E R N F ok B ¥ % % ok ¥ ¥ ¥

LD s 1k g AR s e SN s s 4% 4 e oy e 6, A 1 SR Bl ke Clerc s
KK  AF830

*

BA 0.2662

LG 0.35 0.162 6.88 0.13 5.0

uc 0.663 0.663

* Natural Time-Area Relation

UA 0 3 5 8 1.2 20 43 75 90
UA 100

*

KK AF854

BA 0.3382

LG 0.208 0.25 5.078 0.304 43.333

uc 0.346 0.207

* Urban Time-Area Relation

UA 5 16 30 65 1% 84 90 94
UA 100

KK RAF854

RS 1 FLOW 0.0 0.0

RC 0.045 0.035 0.045 2113 0.0047

* TSAF10

RX 0 25 50 65 110 125 150 178

RY 10 7.8 5 0 0 8 7.5 10

KK  AF852

BA 0.1678

LG 0.21% 0.181 6.691 0.168 42.843

uc 0.263 0,474

* Urban Time-Area Relation

UA 0 5 16 30 €5 77 84 90 94
UA 100

-

CAF820
2

EASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEAST
EASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEAST
EASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEAST

R R T T T T T T T TN
R T T TNt
ke ke ok ok ok ok ke END EAST PORTION OF DETAILED MODEL **kkdkkdkhddhhhhdhhhhhhhhdd
T e P ST N NA R A RN RS I NN S A A SN A RN S AR IR bR A SR s
R T I T S e o
EASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEAST
EASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEAST
EASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEASTEAST

* START SEGMENT THAT DOES NOT CONTRIBUTE TO DOWNSTREAM WATERSHED*

HEC-1 INPUT

* Combines RAF854 and AF852

KK CAF852

HC 2

*

*

KK RAF852

RS 1 FLOW 0.0 0.0

RC 0.045 0.035 0.045 1378 0.0044

* TSAF10

RX 0 25 50 65 110 125 150 1875
RY 10 75 5 0 0 5 75 10

I A S

96

10

96
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INPUT
LINE

NO.

813

5199
5200

5201

5202
5203
5204

5205
5206

5212
5213

5214
5215

5217
5218
5219

5220
5221

* Combines RAF866, RAF862 and AF86
KK CAF860

HC 3

*

*

KK Sv258

*

BA 0.7359

LG 0.35 0.343 6.344 045
uc 0.638 0.582

* Natural Time-Area Relation

UA 0 3 5 8
UA 100

*

*

*

* DIVERSION OUT: FLOW SPLIT* Diver
* FLOW SPLIT: MAIN PATH TO SV256

*

PERCENTAGE OF SPLIT OUT OF WATER

*

HEC-
TOa . . | AR N S < S 1S 4
KK D258
DT DO258
DI D
DQ 0
* ROUTE UPDATED 4/14/04
KK RSV258
N
RS 1 FLOW 0.0 0.0
RC 0.06 0.035 0.06 2155
* TSR248
RX 0 362 515 618
RY 1664 1662 1662 1660
0.575
8

* Combines SV256 and RSV258

KK CsSv25
*

* Hard Coded
HC 2

*

0.7963

*

* ***END SEGMENT

.

ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

WT140
v

v
RWT140

CWT130
v
v
RWT130

(<=--) RETURN OF DIVERTED O

WT130

WT160
v

v
RWT160

0

sion Out: Flow split FS15
DIVERSION OUT OF WATERSHED
SHED IS 49%,

SEE APPENDIX D OF TDN-ADMSU HYDROLOGY

1 INPUT
las o6 we BE eiatrials Beisive s 7 S A 8.
0.0181
765 800 820 841
1660 1662 1663 1664
)
12 20 43 75

T DOES NOT CONTRIBUTE TO DOWNSTREAM WATERSHED*

FLOW

R PUMPED FLOW

90 96
PAGE215

o (o N 10

90 96
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o FLOOD HYDROGRAPH PACKAGE (HEC-1) 2% * U.S. ARMY CORPS OF ENGINEERS

*‘ JUN 1998 % » HYDROLOGIC ENGINEERING CENTER
" VERSION 4.1 2 ¥ 609 SECOND STREET
’* * ’ DAVIS, CALIFORNIA 95616
* RUN DATE 29JUL11 TIME 12:35:55 * ol (916) 756-1104
*
* * *

>
R R e

T S T T

PROJECT NAME: AF3 STUDY AREA JOB#: 238-08
PREPARED FOR: SFI GRAND VISTA
PREPARED BY : ARGUS CONSULTING

STORM EVENT: 100-YR / 24-HR
MODEL COND.: BASE MODEL (CURRENT CONDITIONS)
FILE NAME : BASE.DAT

R R R R T L T T T T T T T T AR e,
NOTES FROM PREVIOUS MODELER

bh A AR e R r s b e S e L e T B T e 1

** - ADMP LEVEL III - P LEVEL III - ADMP LEVEL III - ADMP LEVEL III - **
** - ADMP LEVEL III - MP LEVEL III - ADMP LEVEL III - ADMP LEVEL III - **
R R A T T T I T ™™™
*k WITTMANN AREA DRAINAGE MASTER PLAN - LEVEL III Wk
" ok

e S S S EE ST,

** - ADMP LEVEL III - ADMP LEVEL III - ADMP LEVEL III - ADMP LEVEL III - **
** - ADMP LEVEL III - ADMP LEVEL III - ADMP LEVEL III - ADMP LEVEL III - **

R R R e R R R R R R T T

-k -k
o PROJECT: Wittmann ADMP LEVEL III W
<ig CLIENT: Flood Control District of Maricopa County "
- PREPARED BY: Entellus, Inc. i
e PROJECT No: FCD 2004C060 (Entellus 310.041) ¥
bl FILE NAME: WADMP_Level III wtec24.hcl %
*H DATE: March 30, 2009 kel

e T R R R R R R R R e

* "
X STORM: 100-year 24-hour Storm %
= DEVELOPMENT CONDITIONS: Existing Conditions X
" -

B T S  E e T ]

Adjustments made to the model are:

1. Modify PDWEST QI card
2. Modify PDEAST QI card

3. ST_IWl (@ SR74)
Added offline retention at IW386. This was done by
allowing the first 110cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 20 acre-ft of design storage (llaf for this model).

4. ST_IW2 (@ SR74
Added offline retention at CIW390. This was done by
allowing the first 2150cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 60 acre-ft of design storage -(3%af for this model).

ST_IW3 (& SR74)
Added offline retention at IW389. This was done by
allowing the first 100cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 3 acre-ft of design storage (0af for this model).

w

6. ST_

ine retention at CIW380. This was done by

allowing the first 6850cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 45 acre-ft of design storage (4laf for this model).

7. ST WI1 (@ SR74)
~ Added offline retention at TW450A. This was done by
allowing the first 520cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 20 acre-ft of design storage (6af for this model).

8. ST_WI2 (@ SR74)
Added offline retention at TW576A. This was done by
allowing the first 340cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 35 acre-ft of design storage (17af for this model).
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ST _PI1 (@ SR74)
" Added offline retention at CPI684. This was done by
allowing the first 8350cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 24hr event.
The Basin has 60 acre-ft of design storage (58af for this model).

ST_IW4 (@ US60)
Added offline retention at CIW374. This was done by
allowing the first 170cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 30 acre-ft of design storage (l7af for this model).

ST_IW5 (@ US60)
Added offline retention at CIW382. This was done by
allowing the first 150cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 40 acre-ft of design storage (22af for this model).

ST_IW6 (@ US60)
Added offline retention at CIW388. This was done by
allowing the first 1700cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 160 acre-ft of design storage (127af for this model).

STIWTA & STIW7B (@ US60)
Added two offline retention at IW312 and CIW365. This was done by
allowing the first 450cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 30 acre-ft of design storage (10af for this model).

ST _TW2 (@ US60)
Added offline retention at CIW368. This was done by
allowing the first 100cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 40 acre-ft of design storage (l9af for this model).

ST_TW3 (@ US60)
Added offline retention at DUSOl. This was done by
allowing the first 3350cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 70 acre-ft of design storage (57af for this model) .

ST_WI3 (@ US60)
Added offline retention at CUSO4. This was done by
allowing the first 2650cfs to pass through, and removing the
remaining peak. The Design storm for.this basin is the 6hr event.
The Basin has 90 acre-ft of design storage (77af for this model).

ST_WI4 (@ US60)
Added offline retention at CUS09. This was done by
allowing the first 4800cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 35 acre-ft of design storage (6af for this model).

IW357, TW446A, TW450, TW452, TW485 (along US60 Channel)
SUbdivided subasins into north of channel and south of channel. This
was done to better determine the contributing flow to the channel
DDMSW 2.1 was utilized to calculate the Green and Ampt and Clark
parameters. The new parameters for the subbasins are as follows:

BA Te R IA DTHETA PSIF XKSAT RTIMP

[sgmile] [hr] [hr] [in] [in) [¥n/hz] [%]
IW357N 0.3340 0.538 0.526 " 0.32 0.16 9.70 0.05 14
IW357S 0:4117 0.529 0.403 0.34 0..29 6.60 0.14 -9
TW446N 0.1872 0:.521 0.624 0.-35 0.25 520 0.25 5
TW446S 0.1501 0.296 0.198 0.33 D203 10.10 0.04 12
TW450N 1.0296 0.696 0.594 0.35 .15 9.70 0.05 i)
TW450S 0.2238 0.408 0.316 0.34 A.15 7.60 0.10 8
TW452N 0.3218 0.408 0.290 0.35 0.15 9.70 0.05 5
TW452S 0.1398 0.442 0.465 0.32 0. 15 9.70 0.05 14
TW485N 1.6192 0.729 05100 0.35 i B 6.80 .13 5
TW485S 0.7537 0.592 0.352 1 0.34 025 4.35 0.40 6

R357N, R446N, R450N, R452N, R485N.
Routes were added following the subdivision of the above subbasins.
It was assumed that the typical X-section utilized for the original
route (which is still employed following the south subbasin) was
sufficient. Lengths and slopes were calculated for the new routes.

R450B, R452B, RD454, R576B
Routes were modified are upstream of the US60 channel.

C450N, and C452N.
Added C450N and C452N as part of the US60 channel.
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CTW446, CIW357, CTW450, CTW485
Concentration points were modified for the US60 channel.

DUSO1 (@ US6e0)
A diversion was added (or modified) at CIW370 to allow flow to
continue south along US60. This diversion was recalled prior to
CUs02.

RDUSO1 (@ US60)
A diversion route conecting CUSO1 to CUS02 was added along US60.
The route was assumed to be a trapezoidal channel.

DUS02 (@ US60)
A diversion was added (or modified) at IW372 to allow flow to
continue south along US60. This diversion was recalled prior to
CUS10. Also, CUS02 was added to combine DUS02 and RDUSO1.

RDUS02 (@ US60)
A diversion route conecting CUS02 to CUS03 was added along US60.
The route was assumed to be a trapezoidal channel.

DUSO3 (@ US€0)
A diversion was added (or modified) at IW375 to allow flow to
continue south along This diversion was recalled prior to
CUS11. Also, CUS03 was added to combine DUS03 and RDUSO02.

Cl

RDUSO03 (@ US60)
A diversion route conecting CUS03 to CUS04 was added along US60.
The route was assumed to be a trapezoidal channel.

DUS04 (@ US60)
A diversion was added (or modified) at TW448 to allow flow to
continue south along US60. This diversion was recalled prior to
CUS05. Also, CUSO04 was added to combine DUS04 and RDUS03.

RDUS04 (@ US60)
A diversion route conecting CUS04 to CUS05 was added along US60.
The route was assumed to be a trapezoidal channel.

DUSO05 (@ US60)
A diversion was added (or modified) at TW446N to allow flow to
continue south along US60. This diversion was recalled prior to
CUS06. Also, CUSO5 was added to combine DUS05 and RDUS04.

RDUSO5 (@ US60)
A diversion route conecting CUS05 to CUS06 was added along US60.
The route was assumed to be a trapezoidal channel.

DUSO06 (@ US60)
A diversion was added (or modified) at C450N to allow flow to
continue south along US60. This diversion was recalled prior to
CUS07. Also, CUS06 was added to combine DUSO6 and RDUSO0S5.

RDUSO06 (@ US60)
A diversion route conecting CUS06 to CUSO7 was added along US60.
The route was assumed to be a trapezoidal channel.

DUS07 (@ US60)
A diversion was added (or modified) at C452N to allow flow to
continue south along US60. This diversion was recalled prior to
CUsO8. Also, CUSO7 was added to combine DUS07 and RDUS06.

RDUSO7 (€ US60)
A diversion route conecting CUS07 to CUSO8 was added along US60.
The route was assumed to be a trapezoidal channel.’

DUS08 (@ USe60)
A diversion was added (or modified) at C485N to allow flow to
continue south along US60. This diversion was recalled prior to
CUS09. Also, CUS08 was added to combine DUS08 and RDUSO7.

RDUSO08 (@ US60)
A diversion route conecting CUS08 to CUS09 was added along US60.
The route was assumed to be a trapezoidal channel.

DUS09 (@ US60)
A diversion was added at CWI576 to allow flow to enter the US60
channel. This diversion was recalled prior to
CUS09. Also, D576 was modified after CWI576. This modification
removed the breakout flow to the west and into the BNSF
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55,

property and existing homes to the south.

CUS10 (@ Use0)
CUS10 was added to combine R560A and CUSO09.

RDUS10 (@ US60)
A diversion route conecting CUS10 to CWI582 was added along US60.
The route was assumed to be a trapezoidal channel. |

IW346, IW322, SV294 and Sv298
SUbdivided subasins into north of channel and south. This
was done to better determine the contributing flow to the channel
DDMSW 2.1 was utilized to calculate the Green and Ampt and Clark
parameters. The new parameters for the subbasins are as follows:

BA Te R IA DTHETA PSIF XKSAT RTIMP

[sgmile] [hr] [hr] [in] [in] [in/hr] (%)
IW346N 1.0720 0.588 0.347 0.35 0.15 9.70 0.05 &
IW346S 2.3710 1.042 0.639 0.35 0.25 5.40 0.23 L)
IW322N 1.0900 0.950 0.830 0.35 0.15 9.70 0.05 5
IW322S 0.8000 0.840 0.680 0.35 0.15 7.60 0.10 5
SV294N 2.1400 0.830 0.470 0.35 .15 8.80 0.06 5
SV294S 0.5100 0.890 0.790 0.30 0.19 6.60 0.17 14
SV298N 0.5600 0.900 1.020 0.35 0.15 9.70 0.05 5
SV298S 0.5200 0.860 0.720  0:35 0.17 6.80 0.13 5

R346N, R322N, R294N and R298N
Routes were added following the subdivision of the above subbasins.
It was assumed that the typical X-section utilized for the original
route (which is still employed following the south subbasin) was
sufficient. Lengths and slopes were calculated for the new routes.

C346N, C294N and C298N
Added C346N to combine IW346N and RIW351.
Added C294N to combine SV294S and R294N.
Added C298N to combine SV298S and R298N.

D346N
A diversion was added (or modified) at C346N to allow flow to
continue south. This diversion was recalled prior to
C346.

RD34 6N
A diversion route conecting C346N to C346.
The route was assumed to be a trapezoidal channel.

D382A and D382B
Modified D382A to have 0% of flow goes to CIW384.
Moved D382B after RIW386.

D351 and RIW351 :
Modified D351 and RIW351, so 100% of flow goes to CIW361
and 0% continues along RIW351.

D357
Modified D357, so 100% of flow goes to CIW363
and 0% continues along RIW357.

D363
Modified D363, so 100% of flow goes to CIW361
and 0% continues along RD363.

DLMO1 (1/2 mile south of Lone Mtn. Rd.)
A diversion was added (or modified) at SV298N to allow flow to
continue south. This diversion was recalled prior -to C298S.

RDLMO1 (1/2 mile south of Lone Mtn. Rd.)
A diversion route conecting DLM01 to CLM02 was added.
The route was assumed to be a trapezoidal channel.

DLM02 (1/2 mile south of Lone Mtn. Rd.)

A diversion was added (or modified) at IW322N to allow flow to
continue east. This diversion was recalled prior to CIW322.
Also, CLM02 was added to combine DLMO2 and RDLMO1.

RDLMO2 (1/2 mile south of Lone Mtn. Rd.)
A diversion route conecting CLM02 to CIW350 was added.
The route was assumed to be a trapezoidal channel.

CUS60 & RDUS11 (@ US60)
Added a new concentration point at US60 channel CUS60 to combine
CWI582 and RWI560. Route RWIS582 was change to US60 channel route RDU




56. ST _WI5 (@ US60)
Added offline retention at RDUS10. This was done by
allowing the first 3900cfs to pass through, and removind the
remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 100 acre-ft of design storage (82af for this model).

57. ST_PI2 (@ US60)
Added offline retention at CUS60. This was done by
allowing the first 6800cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the éhr event.
The Basin has 80 acre-ft of design storage (58af for this model).

58. ST_PI3 (@ US60)
Added offline retention at CWI554. This was done by
allowing the first 6500cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 24hr event.
The Basin has 30 acre-ft of design storage (29af for this model).

59. D349
The diversion to CIW356 was modified to keep all flow in
the wash to CIW356.

60. ST_PI4 (@ US60)
Added offline retention at CWI552. This was done by
allowing the first 6050cfs to pass through, and removing the
remaining peak. The Design storm for this basin is the 24hr event.
The Basin has 60 acre-ft of design storage (56af for this model).

BA AR bR Ak ok h ko ko ko CAP Structure Modifications Kk ok ok ok k ok k ok ok ok h ok h ok ok ok ok ok ok ok ko

61. SCP010 (CAP Structure 010)
The CAP structure CAP010 was modified. It was assumed that
the overchute width was restricted from 67 feet to 30 feet.
It was also assumed that additional volume was available for
storage.

62. SCP020 (CAP Structure 020)
The CAP structure CAP020 was modified. It was assumed that
the overchute width was widened from 47 feet to 110 feet.
It was also assumed that additional volume was available for
storage.

63. SCP030 (CAP Structure 030)
There were no modifications made to CAP structure 030.
It appears as though the BOR does not have any land at this
location, so a large overchute (135 feet) was constructed to
allow the flow to pass relatively uninhibited. Currently there
is minimal storage at the location and no storage was added.

64. SCP040 (CAP Structure 040)
The CAP structure CAP040 was modified. It was assumed that
the overchute width was restricted from 87 feet to 65 feet.
No additional storage volume was required at this CAP structure

65. CWIS552 / ST_PI4 - DUS60 (US60 and CAP)
Added diversion at US60 and CAP to divert 50% of flow
and volume to STOR1. The remaining 50% corresponds to
not more than the original volume arriving at
CAP structure CAP050 from the US60.

66. RDUS60 - CWIS542
Added diversion route from CWI552/DUS60 to CWI542, and increased
combine from 2 to 3 at CWI542.

67. SCP050 (CAP Structure 050)
The CAP structure location CAP050 was modified. No change to
the overchute was required, but it was assumed that additional
volume was available for storage.

68. STOR1 (CAP Structures 060 to 140)
Modifications were assumed at the CAP storage area STORl. In
particular it was assumed that additional storage area was
available. Also, it was assumed that CAP structure
CAP100 was restricted to be approximately 80% of the current
discharge rating curve. This was done because the
downstream wash does not appear ‘to have sufficient
capacity to carry the 100-year discharge. Also the
sequence of diversions following STOR1 corresponding
to the overchutes was modified.

69. DCAP* (Diversion from STOR1 to STOR2)
It was assumed that this diversion no longer existed,
therefore no flow was allowed to spill over from STOR1
to STOR2. This was accomplished by modifying the diversion
DCAP* and incorporating it into STOR1.

70. STOR2 (CAP Structures 150 to 190)
The only modification besides not allowing DCAP* to spill
into STOR2 was the assumption of additional available
volume for storage. Also the sequence of diversions
following STOR2 corresponding to the overchutes was modified.

71. SCP200 (CAP Structure 200)




There were no modifications made to CAP structure 200 or
the associated storage area.

72. SCP210 (CAP Structure 210)
The CAP structure location CAP210 was modified. No change to
the overchute was required, but it was assumed that additional
volume was available for storage.

73. SCP220 (CAP Structure 220)
The CAP structure location CAP220 was modified. No change to
the overchute was required, but it was assumed that additional
volume was available for storage. Also a slight modification
was made to the overchute rating curve.
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74. CTW402 (C402)
Modified CTW402 to combine 2 and added C402 to get combine of
only RTW410 and TW402 (excluding RTW404)

75. RDCP16
Modified route RDCP16 to be a trapezoidal, constructed channel.

76. C740 / CPD740
Added concentration point C740 and rearranged to combine
RDCP16 and PD740. CPD740 was changed to combine 2 (C740, RDCP17)
instead of 3 (RDCP16, RDCP17, PD740).

77. RPD740
Modified route RPD740 to be a trapezoidal, constructed channel.

78. R726B
Modified route R726B to be a trapezoidal, constructed channel.

19..C=7126 / CEDIZ6
Added concentration point C-726 and rearranged to combine
R726 and PD726. Modified CPD726 to combine C-726 and PD716.

80. D525
The split at US60 near Martin Acres was modified. It was
assumed that a 60% along US60 (Picacho wash) 40% through
Martin Acres. This was based on the available land between
the Asante development northeast ofUS60 and the US60 itself.

81. WI560A / RS560A
Moved WIS560A and R560A to enter CUS09 and the US60 channel.
Also Modified (shortened) R560A. This also required the
modification of CWI560 to combine only 5.

82. RIW363
Modified route RIW363 slightly to contain additional
flow from control of splits.

83. ST _PI5 (@ US60 south of CAP)
Added offline retention at WI525. This was done by
allowing the first 850cfs to pass through, and removing the
» remaining peak. The Design storm for this basin is the 6hr event.
The Basin has 40 acre-ft of design storage (24af for this model).

84. D525 / RD525 (diversion at US60 north of Martin Acres)
Modified diversion D525 to be a 50 / 50 split. 50% is allowed
to pass through the culverts through Martin Acres and the
remaining 50% follows the US60 allignment to CWI524. Also
modified RD525 to be a trapezoidal channel.

85. RWI525 (Martin Acres)
Modified RWIS525 to be a trapezoidal channel.

86. WI506 / C506 / CWI506(Martin Acres)
Moved subbasin WI506 within the model and added concentration
point C506 to combine RWI525 and WI5S506. This was to get a
flow for the Martin Acres Channel. Also adjusted CWIS506
from 4 to 3.

87. CWT120 / C120
Added concentration point C120 to combine RWT150 and WT120.
Also modified CWT120 to combine 3.

88. D624A / RDE624A
Added diversion D624A after concentration point CE624A.
routed and retrieved diversion prior to new CP C621N.

| 89. PI62IN / RD612 / C621N

Split subbasin PI621 into PI621N and P1621S.

Modified route RD612 (shortened, widened slightly) to
‘ combine at C621N and added C621N.

C621N combines PI621N, RD612 and RD624A.

90. D621N / RD621IN
Added iversion after C62IN. The diverted flow represents the wash.
Retrieved and routed D621N prior to CPI621.

91. C609 / D609
Added CP C609 to combine CPI609 and RD62IN. The diversion D609 was
added and the diverted flow represents the channel flow.




92. C606 / D609 / RD609 / CPI606
Retrieved D609 and routed as RD609 and added CP C606 prior
to CPI606 to combine PI606 and RD609. CPI606 was
modified to combine R606A and C606.

93. RPI606 / RPI603
Modified RPI606 and RPI603 to be trapezoidal sections.

94. C600 / CPI600
Added C600 to combine RPI603 and PI600. Modified CPI600
to combine C600 and RPI633.

95. C500 / WI500
Moved WIS500 and added C500 before McMicken Dam.

96. D251 / RD251 & D250 / RD250
Added diversions after SV251 and SV250. . These are
routed via a trapezoidal channel to C246.

97. C246 / CSV246
Created C246 to combine CSV246 and RD250. Modified CSV246.

98. C216 / C216.1 / CSV216
Added C216 to combine CSV244 and C246.
Added C216.1 to combine C216 and SV216
Modified CSV216.

99. D248
Controlled D248 so all flow follows RD248.

RWI506
RWI506S was modified to be a trapezoidal channel.
Also it was assumed that the currently graded Rio Rancho channel
was existing and functioning per the drainage report.

101. D678 / DO678
Modified split after CPI678 so that all flow stayed within
Picacho Wash and so that the split does not occur.
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* THE FOLLOWING CHANGES HAVE BEEN MADE TO THE WITTMANN HYDROLOGY MODELS ek
** DATED OCTOBER 2004: %
- *x
i -Diversion added after CTW480 i
e -Main flow (5%) to CTW478 ok
g -Diverted flow (95%) to CWIS584 SE
ik -Added concentration point CWI584 combining RD480 and WI584 k%
tak -Hard coding was added to CTW478 ek
s -Route added after D480 (Diversion Recovery) i
e -Route RWIS584 was adjusted i
¥ -Storage Route SCP050 was adjusted ek
i -Route R508* was adjusted *
L -Hard coding for CWI510 was adjusted ol |
A -Diversion D618 was moved from after CPI618 to before RDCP12 xR
08 -Updated route RD618 information L
rh -Hard coding on CPI618 was adjusted *#
ik -Hard coding on CPI615 was adjusted k%
e -Route RPI639 changed from following US60 to CPI636 to route ik
ik through US60/RR structures and combine with CWIS506 S
i =Cards PI639, D524, RD524, CPI639 and RPI639 were changed from **
wa following R624A to follow RWIS524 "k
" -CPI636 was removed-no longer needed to combine PI636 & RPI639 **
% -RPI639 information was changed to reflect new route *k
ki -CWI506 changed from combining 3 to combine 4: ik
ik RWIS525, RWIS524, RPI639 & WIS506 %
e -Hard coding on CWIS506 was adjusted ks
e -Hard Coding on-CWIS500 was adjusted okt
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FILE NAME: WTEC24-addendum.hcl CREATED DATE: FEB 01, 2004
MODIFIED DATE: MAY 04, 2005

STORM:
100-year 24-hour Storm

DEVELOPMENT CONDITIONS:
Existing Conditions

MODELING ASSUMPTIONS:
It was assumed that the US60 did not have adequate
storage to cause any significant attenuation.

The assumption was made that the CAP Canal embankment
would not be breached under a large flood event.

The assumption was made that the Beardsley Canal, would
not fail under a large storm event (Per District
Instruction). 1In addition, the berm north of the
Beardsley canal and east of US60 was assumed to fail
(per district Instruction).

For both the CAP and Beardsley Canals, once the berm
elevation was reached weir flow was assumed. It was
also assumed that any weir flow over the canal that
might enter the canal and be diverted out of the study
area was insignificant, and thus was ignored. In other
words all weir flow over the canal embankment reaches
the downstream concentration point.

Typical X-sects were developed, and it was assumed
that a typical x-sect could adequately represent
various reaches.

Time-Area Relations were used base on the District's
Hydrology Manual criteria. Two Time-Area Relation
Curves were utilized:

-Urban

-Natural
The Time-Area Relation Curves were taken directly
from the manual

MODELING METHODS:
This model utilizes QI cards to input the Padelford
hydrographs from the 100-year 6-hour existing
conditions model developed by A-N West Inc. for the
Padelford Wash Floodplain Delineation Study. The
hydrograph was altered from its original form
(2-minute interval to 5-minute interval) through
simple interpolation.

Clark Unit Hydrographs were used for all subbasins
except the two subbasins directly upstream of the
Bonita Dam (PD726B and PD740 use S-graphs). The UC
parameters were calculated using the WMS7.0 software.

For Basins PD726B and PD740 S-Graphs were utilized per
the request of the FCDMC. Limited details regarding
the calculations of the S-graphs can be found in the
model by the basin KK card. For full details of the
S-graph calculations refer to the Appendix.

Normal Depth routing was used for all routing reaches.

Hard coding was used to account for the percentage of
area associated with a diversion. Because of the use
of JD cards and aereal reduction, hard coding was
necessary to properly account for area. For a given
diversion a percentage of the flow is routed to two
different locations. The same percentage of area
follows that diverted flow. 1In addition the area
downstream of the main path is reduced or increased and
is hard coded to account for the loss or gain of area.
Hard coding-was performed based on the 24-hour existing
conditions model.

Stage-storage was developed for all the structures
along the CAP Canal, as well as along the Beardsley
Canal. 1In addition several stage-storage locations
were developed for areas with significant storage
along the SR74. No storage was modeled along the US60
and railroad, but the culverts were analyzed for
diversion potential. Diversions were placed in the
model where deemed appropriate. See appendix for
details.

FLO-2D was utilized to calculate the split flows at
concentration points CIW351. CIW357, CIW363 and CWIS576.
See appendix for modeling details.
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762 I0 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE




IT

764 JD

765 PI

775 JD

776 JD

HYDROGRAPH TIME DATA

NMIN
IDATE
ITIME

NO
NDDATE
NDTIME
ICENT

COMPUTATION INTERVAL

5 MINUTES IN COMPUTATION INTERVAL

1JAN 0 STARTING DATE

0000 STARTING TIME
1500 NUMBER OF HYDROGRAPH ORDINATES

6JAN 0 ENDING DATE

0455 ENDING TIME
19 CENTURY MARK

.08 HOURS

TOTAL TIME BASE 124.92 HOURS

ENGLISH UNITS
DRAINAGE AREA

PRECIPITATION DEPTH

LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

INDEX STORM NO.
STRM
TRDA

1

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

4.18 PRECIPITATION DEPTH
.01 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

INDEX STORM NO.
STRM
TRDA

.00
.00
.00

.00

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

1

.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.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
.09 .09 .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

3.93 PRECIPITATION DEPTH
0.00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00-
.00
.01
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

INDEX STORM NO.
STRM
TRDA

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.09
# O
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

3

2

.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.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
.09 «089 .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

3.86 PRECIPITATICN DEPTH
0.00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00

.00

.00 .00 .00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
201
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
.01
.01
SO
.00
.00
.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
.00
.00
.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
.00
.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
-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
.00
.00

00

.00

.U0
.00
.00
.00

.03

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.03
.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 .00
<0 -0 =01 .01 =01
.03 .09 .09 09 .01
.01 .01 <O .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
717 JD INDEX STORM NO. 4
STRM 3.72 PRECIPITATION DEPTH
TRDA 40.00 TRANSPOSITION DRAINAGE AREA
0 PI 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
.00 .00 .00 .00 .00
.01 .01 .01 .01 .01
.03 .09 .09 .09 J0T
.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
778 JD INDEX STORM NO. 5
STRM 3.60 PRECIPITATION DEPTH
TRDA 80.00 TRANSPOSITION DRAINAGE AREA
0 PI 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
.00 .00 .00 .00 .00
+O .01 .01 .01 Q1
.03 .09 .09 .09 401
.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
.00
.00
.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
.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
.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
.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
0L
.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
.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
.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
.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
.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
.03
.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
.03
.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
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
A
.03
.01
.00
.00

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

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

.00
.00
.00
.00
.01
.03
.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

<0

.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00




779 JD INDEX STORM NO. 6

STRM 3.53 PRECIPITATION DEPTH
TRDA 120.00 TRANSPOSITION DRAINAGE AREA

0 PI 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
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 - .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 .00 .01
.01 .01 +01 .01 D3 .01 .01 .01 .03 .03
.03 -08 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 oy .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 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

780 JD INDEX STORM NO. 7

STRM 3.44 PRECIPITATION DEPTH
TRDA 200.00 TRANSPOSITION DRAINAGE AREA

0 PI 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
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .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 .00 +01
.01 01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .08 .09 S0 .01 .01 .01 .01 .01 .01
.01 .01 .01 401 .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 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

781 JD INDEX STORM NO. 8
STRM 3.38 PRECIPITATION DEPTH
- TRDA 300.00 TRANSPOSITION DRAINAGE AREA

0 PI 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 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .0L
@1 .01 .01 .01 .01 .01 .03 +03
.03 .09 +09 .09 .01 .01 +01 201
.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




.782 D

INDEX

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

STORM NO.
STRM
TRDA

PRECIPITATION

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.03
.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
9

3.29 PRECIPITATION DEPTH
500.00 TRANSPOSITION DRAINAGE AREA

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
.00 .00 .00 .00 .00
.01 <01 .01 .01 .01
.09 .09 09 SOT .01
401 401 .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

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
Existing File Opened, File: BASE.DSS

————— DSS---ZOP

————— DSS---ZWRITE
----- DSS---ZWRITE
---DSS---2WRITE
--DSS---ZWRITE
=--DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
————— DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
~~~~~ DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE

~——DSS---ZWRITE
--DSS---ZWRITE
--DSS---ZWRITE

-DSS---ZWRITE
-DSS---ZWRITE
--DSS---ZWRITE
-=-DSS---ZWRITE
--DSS---ZWRITE
----- DSS---ZWRITE

EN:

Unit
Unit
Unit
Unit
Unit

Unit.

Unit
Unit
Unit
Unit
Unit
Unit
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Unit
Unit
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Unit
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Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

Unit:
7L
113
7
JL
i L
TL3
Ak
71;
713
T
Vi;
iy
TLx
qi;
11;
71;
Sl
1Ly
745
7l
7 5
7
e
5
713
71;
e
Tz
71;
/o
71;
i
ks
11;
71;
715
71;
11;
11;
71;
13
11;
13;
2
71
A%
11z
i1y
7
713
7 i 6
113

113
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.

DSS Version: 6-JG
/CWI552/CWI552/FLOW/31DEC1899/5MIN//
/CWI552/CWI552/FLOW/01JAN1900/5MIN//
/CWI552/CWI552/FLOW/02JAN1900/5MIN//
/CWI552/CWI552/FLOW/03JAN1900/5MIN//
/CWIS552/CWI552/FLOW/04JAN1900/5MIN//
/CWI552/CWI552/FLOW/05JAN1900/5MIN/ /
/CWI552/CWI552/FLOW/06JAN1900/5MIN//
10: /ST_PIB/ST_PI4/FLOW/31DEC1899/5MIN//
10: /ST PI8/ST_ _PI4/FLOW/01JAN1900/5MIN//
10: /ST PI8/ST _PI4/FLOW/02JAN1900/5MIN//
10: /ST_PIB/ST_P14/FLOW/OBJANlQOO/SMIN//
10: /ST_PI8/ST_PI4/FLOW/04JAN1900/5MIN//
10: /ST_PI8/ST_PI4/FLOW/05JAN1900/5MIN//
10: /ST_PI8/ST_PI4/FLOW/06JAN1900/5MIN//
11: /ST_PI8/ST_PI4/FLOW/31DEC1899/5MIN//
11: /ST_PIB/ST_PI4/FLOW/01JAN1900/SMIN//
B WS PIB/ST PI4/FLOW/02JAN1900/5MIN//
1l & /8T PIB/ST PI4/FLOW/03JAN1900/5MIN//
b 3 /ST_PIB/ST_PI4/FLOW/OdJAN1900/5MIN//
11: /ST_PI8/ST_PI4/FLOW/05JAN1900/5MIN//
11: /ST _PI8/ST_PI4/FLOW/06JAN1900/5MIN//
12: /ST_PI8/ST PI4/FLOW/31DEC1899/5MIN//
12: /ST_PI8/ST_PI4/FLOW/01JAN1900/5MIN//
12: /ST _PI8/ST_PI4/FLOW/02JAN1900/5MIN//
12z /:T PI8/ST_PI14/FLOW/03JAN1900/5MIN//
12: /ST PI8/ST_PI4/FLOW/04JAN1900/5MIN//
p i /ST PIB/ST PI4/FLOW/05JAN1900/5MIN//
o b /ST PI8/ST_PI4/FLOW/06JAN1900/5MIN//
132 /ST PI8/ST_PI4/FLOW/31DEC1899/5MIN//
132 /ST PIB/ST PI4/FLOW/01JAN1900/5MIN//
13 /ST PI8/ST_PI4/FLOW/02JAN1900/5MIN//
132 /ST PIB/ST PI4/FLOW/03JAN1900/5MIN//
13: /ST _PI8/ST PI4/FLOW/04JAN1900/5SMIN//
13z /ST_PIB/ST_P14/FLOW/O‘JANIQOO/SMIN//
13: /ST_PI8/ST_PI4/FLOW/06JAN1900/5MIN//
14: /ST PI8/ST_PI4/FLOW/31DEC1899/5MIN//
14 /ST PIB/ST PI4/FLOW/01JAN1900/5MIN//
14: /ST PI8/ST_PI14/FLOW/02JAN1900/5MIN//
14: /ST _PI8/ST PI4/FLOW/03JAN1900/5MIN//
14: /ST_PI&/ST_PId/FLOW/O4JAN1900/5MIN//
14: /ST_PI8/ST_PI4/FLOW/0SJAN1900/5MIN//
14z /ST PIB/ST PI4/FLOW/06JAN1900/5MIN//
15: /ST_PI8/ST_PI14/FLOW/31DEC1899/5MIN//
15: /ST PI8/ST_PI4/FLOW/01JAN1900/5MIN//
15: \/ST. PIS/ST PI4/FLOW/02JAN1900/5MIN//
152 /ST_PIB/ST_PI4/FLOW/03JAN1900/5MIN//
15: /ST_PI8/ST PI4/FLOW/04JAN1900/5MIN//
15: /ST_PI8/ST_PI4/FLOW/05JAN1900/5MIN//
15 /ST PIB/ST PI4/FLOW/06JAN1900/5MIN//
16: /ST PI8/ST PI14/FLOW/31DEC1899/5MIN//
1% /STaPI8/ST_P14/FLOW/O]JANIQOO/SMIN//
16: /ST_PI8B/ST_PI4/FLOW/02JAN1900/5MIN//

NN
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.01
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.01
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00

.00
.00

.00

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

.00
.00
.00
.03
.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
201
.03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00




----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
=====D§§-~--ZWRITE
-----DSS---ZWRITE
-=----DS§---ZWRITE
-----DSS---ZWRITE
=====DSS---ZWRITE
--DSS---ZWRITE
--DSS---ZWRITE
--DSS---ZWRITE
--DSS---ZWRITE
--DSS---ZWRITE
--DSS---ZWRITE
--DSS---ZWRITE

=====D§S---ZWRITE
-----DSS---ZWRITE
==---DSS---ZWRITE
=====DS§S=--ZWRITE
~===-DSS---ZWRITE
==~==DS§~~~ZWRITE
-----DSS---ZWRITE
-----DSS---ZWRITE
----- DSS---ZWRITE

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

T1;
71z
11;
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11;
71;
11;
11;
11;
T
71;
71;
71;
71;
23;
41;
¥z
71;
71;
1
7
71
T3
71;
71;
T
A1
71
75
7
Tz
T
21y
i
713
pa
1;
T
s

Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.

16:
16:
16:
16:
17:
17
17z
17%
17

p 7 4

23

/ST_P18/ST_PI4/FLOW/03JAN1900/5MIN//
/ST_P18/ST_PI4/FLOW/04JAN1900/5MIN//
/ST_P18/ST_P14/FLOW/05JAN1900/5MIN// s
/ST_PI8/ST_PI4/FLOW/06JAN1900/5MIN//
/ST_PI8/ST_PI4/FLOW/31DEC1899/5MIN//
/ST_P18/ST_PI4/FLOW/01JAN1900/5MIN//
/ST_PI8/ST_P14/FLOW/02JAN1900/5MIN//
/ST_PI8/ST_PI14/FLOW/03JAN1900/5MIN//
/ST_PI8/ST_PI4/FLOW/04JAN1900/5MIN//
/ST_P18/ST_P14/FLOW/05JAN1900/5MIN//
/ST_PI8/ST_PI4/FLOW/06JAN1900/5MIN//
/ST_PI8/ST_PI4/FLOW/31DEC1899/5MIN/22222222222222222222222222222222/

/ST_PI8/ST_PI4/FLOW/31DEC1899/5MIN//
/ST_PI8/ST_PI4/FLOW/01JAN1900/5MIN//
/ST_PI8/ST_PI4/FLOW/02JAN1900/5MIN//
/ST_PI8/ST_PI4/FLOW/03JAN1900/5MIN//
/ST_PI8/ST_PI4/FLOW/04JAN1900/5MIN//
/ST_PI8/ST_PI14/FLOW/05JAN1900/5MIN//
/ST_PI8/ST_PI4/FLOW/06JAN1900/5MIN//
/RWI552/RWI552/FLOW/31DEC1899/5MIN//
/RWIS52/RWI552/FLOW/01JAN1900/5MIN/ /
/RWI552/RWI552/FLOW/02JAN1900/5MIN/ /
/RWI552/RWI552/FLOW/03JAN1900/5MIN/ /
/RWI552/RWI552/FLOW/04JAN1900/5MIN/ /
/RWI552/RWI552/FLOW/05JAN1900/5MIN/ /
/RWI552/RWIS552/FLOW/06JAN1900/5MIN//
/SCP050/SCP050/FLOW/31DEC1899/5MIN/ /
/SCP050/SCP050/FLOW/01JAN1900/5MIN/ /
/SCP050/SCP050/FLOW/02JAN1900/5MIN/ /
/SCP050/SCP050/FLOW/03JAN1900/5MIN/ /
/SCP050/SCP050/FLOW/04JAN1900/5MIN/ /
/SCP050/SCP050/FLOW/05JAN1900/5MIN/ /
/SCP050/SCP050/FLOW/06JAN1900/5SMIN/ /

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

————— DSS~--ZWRITE
-----DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
R DSS§---ZWRITE

-ZWRITE
-ZWRITE
SS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
----- DSS---ZWRITE
————— DSS---ZWRITE
————— DSS---ZWRITE
————— DSS---ZWRITE

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

71;
71;
Tz
s
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13
W
e
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71
b 5
11;
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7z
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71;
11
713
71;
(D5
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T
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113
113
i &
725
T
T3
i
Tz
Tds
71;
G2
T3
71;
Tl
71;
i
0z
T2
713
71;
Tg
A5
M5
T3
3z
i B
713
Tz
117
115
713
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1L

Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
Vers.
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COOCOMNNNNNNRDNNDNNNNN

19
10:
102
1518
13 :
11:
11:
131
oy
|3
L2
12
12:
12:
12
12:
12:
13
13:
135
13
13 ¢
13
132
14:
14:
14:
14:
14
14:
14:

153
15:
15:
15
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> 2

/WI525/WI525/FLOW/31DEC1899/5MIN//
/WI525/WI525/FLOW/01JAN1900/5MIN//
/WI525/WI525/FLOW/02JAN1900/5MIN//
/WI525/WI1525/FLOW/03JAN1900/5SMIN//
/WI525/WI525/FLOW/04JAN1900/5MIN//
/WI525/WI525/FLOW/05JAN1900/5MIN//
/WI525/WI525/FLOW/06JAN1900/5SMIN//
/CWI525/CWI525/FLOW/31DEC1899/5MIN//
/CWI525/CWI525/FLOW/01JAN1900/SMIN//
/CWI525/CWI525/FLOW/02JAN1900/5MIN//
/CWI525/CWI525/FLOW/03JAN1900/5MIN//
/CWI525/CWI525/FLOW/04JAN1900/5MIN//
/CWI525/CWI525/FLOW/05JAN1900/5MIN//
/CWI525/CWI525/FLOW/06JAN1900/5MIN//
/D525/D525/FLOW/31DEC1899/5MIN//
/D525/D525/FLOW/01JAN1900/5MIN//
/D525/D525/FLOW/02JAN1900/5MIN//
/D525/D525/FLOW/03JAN1900/5MIN//
/D525/D525/FLOW/04JAN1900/5MIN//
/D525/D525/FLOW/05JAN1900/5SMIN//
/D525/D525/FLOW/06JAN1900/5MIN//
/D525/D525/FLOW/31DEC1899/5MIN//
/D525/D525/FLOW/01JAN1900/5MIN//
/D525/D525/FLOW/02JAN1900/5SMIN//
/D525/D525/FLOW/03JAN1900/5MIN//
/D525/D525/FLOW/04JAN1900/5SMIN//
/D525/D525/FLOW/05JAN1900/5MIN//
/D525/D525/FLOW/06JAN1900/5MIN/ /
/D525/D525/FLOW/31DEC1899/5MIN//
/D525/D525/FLOW/01JAN1900/5MIN//
/D525/D525/FLOW/02JAN1900/5MIN//
/D525/D525/FLOW/03JAN1900/5MIN//
/D525/D525/FLOW/04JAN1900/5SMIN//
/D525/D525/FLOW/05JAN1900/5MIN//
/D525/D525/FLOW/06JAN1900/5MIN//
/D525/D525/FLOW/31DEC1899/5MIN//
/D525/D525/FLOW/01JAN1900/5MIN//
/D525/D525/FLOW/02JAN1900/SMIN//
/D525/D525/FLOW/03JAN1900/5MIN//
/D525/D525/FLOW/04JAN1900/5MIN//
/D525/D525/FLOW/05JAN1900/5MIN//
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WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

----- DSS---ZWRITE Unit 71; Vers. 2: /D0O525/CPD720/FLOW/31DEC1899/5MIN//
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RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT

WT140 1911. 13.00 556 163. 54. 3:78
ROUTED TO

RWT140 1804. 13.33 556. 162. 54. 3.79
HYDROGRAPH AT

WT130 1817. 12.67 366. 100. 33. 257
2 COMBINED AT

CWT130 2641. 13.25 910. 260. 87. 6.36
ROUTED TO

RWT130 2441. 1315 908. 260. 87. 6.36
HYDROGRAPH AT

WT160 569 12.58 123, 35. 12 B
ROUTED TO

RWT160 376. 14.25 121, 85 125 .81
HYDROGRAPH AT

WT150A 2779 12.92 701. 204. 68. . 4.75
ROUTED TO

R150A 2601. 13.17 700. 204. 68. 4.75
HYDROGRAPH AT

WT150 901 12.50 161: 46. 18 . 1..08

2 COMBINED AT
CWT150 2964. 13.08 B855. 248. 83. 5.84
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