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SECTION 1: INTRODUCTION

As part of the Recommended Alternative Report, Part 9, Volume I a recommended alternative has
been formulated. This report only deals with structural alternatives. Refer to Part 9, Volume 1 for no
action or nonstructural alternative analysis. For the purposes of this report, these alternatives have
been evaluated for fatal flaws as well as for common sense solutions to existing problems within the

Adobe Damy/ Desert Hills Area Drainage Master Plan (ADMP),

The technical backup necessary to formulate the recommended alternative in the
Recommended Alternatives Report, Part 9, Volume 1 is included in this report. This report is meant
to work hand in hand with the Recommended Alternatives Report, Part 9, Volume 1. This report

functions as a technical appendix to the Part 9, Volume 1 report.

SECTION 2: DATA SOURCES

A number of data sources were needed to perform the technical backup for the recommended
alternative. Data sources are listed before presenting the technical backup methodology for each site
and some context on their origin is provided. The data sources for the analyses were as follows, but

may not be limited to:

0 Existing studies used in analysis:

. Phase I, Design Option Report Pinnacle Peak Road Bridge Over Skunk Creek, BR-
922765, Performed by Wood/ Patel Associates in June, 1993. This report was used to
establish an alternative that had already been mutually agreed upon by the City of
Phoenix (Phoenix) and the Flood Control District of Maricopa County (FCDMC) for Site
Number 1. The alternatives discussed in this report were carried forward for further

analysis and cost estimation.

. Split Flow Analysis Over Pinnacle Peak Road, CVL #98-0013, performed by Coe & Van
Loo in October, 2002, This report shows the flow split in Skunk Creek north of Pinnacle

Peak Road that was used as a basis for alternative design for Site Number 1.

JIE FULLER Recommended Alternative Report Part9vol2.doc Page |
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. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

. Letter of Map Revision Request for Skunk Creek, City of Phoenix Contract No. S4-
930222, Technical Data Notebook, performed by Tetra Tech, Inc., submitted to
EMCON/OWT, and prepared for the City of Phoenix in November, 2002, This report is
a Letter of Map Revision (LOMR) reflecting water surface elevation changes within
Skunk Creek from Interstate 17 to the flood pool area of Adobe Dam. This report was
necessary to reflect the construction of the Skunk Creek Landfill and associated levees;
the Pinnacle Peak Road bridge, drop structure, and associated channelization; the Adobe
Highlands residential development; and Paseo Highlands Park, located on the southeast
comner of Pinnacle Peak Road and 35" Avenue. This LOMR impacts all of Site Number
1.

. Skunk Creek Watercourse Master Plan, Attachment 3, Hydrology Report, FCD 99-23,
Performed by Tetra Tech, Inc. in August, 2001. This report was used as a loundation for
all of the hydrology along the Skunk Creek Corridor. This impacts Site Numbers 2, 8, 9,
10, and 11,

. . Skunk Creek Watercourse Master Plan, Atiachment 7, Two Dimensional Hydraulic
Model of the Confluence of Skunk Creek & Sonoran Wash at the CAP Canal, FCD 99-23,
Performed by Tetra Tech, Inc. in July, 2001, This report was used to look at the breakout
at Site Number 2 out of Skunk Creek onto Interstate 17 north of the CAP Canal. '

. Floodpiain Delineation Study for Skunk Creek Between the Central Arizona Project and
Happy Valley Road, Two-Dimensional Hydraulic Model, Performed by Tetra Tech, Inc.
in June, 2002. This report was the basis for the alternatives at site number 2. The two-
dimensional modeling that was performed in this report analyzed each of the aliernatives
looked at in the ADMP at Site Number 2.

. Conceptual Plan for Desert Hills, Performed by RBF Consulting in July, 2004 for the
Arizona State Land Department. This report is a data collection and processing effort,
suitability analysis, and an analysis of future land use needs for the State Trust parcels
located in the Desert Hills area. This report was useful to determine the proposed land

uses for Site Number 5.

. Maricopa County Department of Transportation Construction Plans for: Carefree

. Highway — 7" Street to Cave Creek Road, Project No. 69003, Performed by Dibble &

JE FULLER Recommended Alternative Report Part9vol2.doc  Page 2
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Associates Consulting Engineers and issued for public bidding in August, 1997. These
plans were used to determine the capacity of drainage facilities located in the Carefree

Highway. This information was used to analyze the alternatives at Site Number 7.

Apache Wash Hydrology Report for Apache Wash Flood Insurance Study, FCDMC
Contract No. 89-66, Performed by Jerry R. Jones & Associates, Inc. in November, 1991.
This report established the hydrology that was used for the Apache Wash Flood

Insurance Study and Site Number 7.

Apache Wash Flood Insurance Study, FCDMC Contract No. 89-66, Performed by Jerry
R. Jones & Associates, Inc. in August, 1992. This report establishes the existing
floodway/floodplain for Apache wash. This information was useful in the analysis of the

alternatives at Site Number 7.

Hydrology Report, Rodger Creek Floodplain Delineation Study, Performed by Michael
Baker Ir., Inc. in 1989. This report established the hydtology that was used for the
Rodger Creek Flood Insurance Study and Site Number 9.

Rodger Creek Flood Delineation Study, Performed by Michael Baker Jr., Inc. in 1990.
This report establishes the existing floodway/floodplain for Rodger Creek. This

information was useful in the analysis of the alternatives at Site Number 9.

Skunk Creek Floodplain Delineation Study, Technical Data Notebook, Performed by
Montgomery Watson in 1997, This report establishes the existing floodway/floedplain
for Skunk Creek north of the CAP. This information was useful in the analysis of the

alternatives at Site Numbers 2, 8, and 11.

0 Stakeholder and Municipality information that was provided to JE Fuller/Hydrology &

Geomorphology, Inc. (JEF) and used for analyses:

Ralph Goodall with Phoenix provided updated cost estimates for the alternatives at Site

Number 1.

Randy Randolph with the CAP provided excerpts from an internal hydrology report
regarding reach 10 of the Granite Reef Aqueduct. These excerpts included hydrelogic
information about the design of the CAP Canal at Site Number 2.

Recommended Alternative Report Part9vol2.doc Page 3
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. Chris Plumb with Maricopa County Department of Transportation (MCDOT) provided
updated cost information for roadways in Maricopa County. These were very useful for

the cost estimates provided for each of the analysis sites.

. Andy Wojakiewicz with MCDOT provided typical roadway sections and typical bridge

sections for use in analyzing Site Numbers 5, 7, 8, 9, and 10.

. Tom Loomis with the FCDMC provided GIS mapping related to his two-dimensional
modeling (FLO-2D) north of the New River Road Bridge on Skunk Creek. This
information was used to establish the extent of flooding not represented in the effective
floodplain delineation study for Site Number 11. It is important to note that this FLO-2D

modeling should also be used to determine the final design of Site Number 11.
o Additional information used for analyses:

. The FCDMC provided GIS information at the beginning of this project. Aerial
photography, contour information, existing floodway/floodplain information, assessor
parcel information, and landuse information were provided. This information was used
in many diverse ways at each of the sites analyzed and will be documented further within

this report.

. The ADMP has generated many deliverables such as new hydrology within selected
areas, new floodplain delineations, a flood response plan, etc... This information was

used in the analysis of each of the sites and will be documented further within.

SECTION 3: SITE ANALYSIS

31 General

This section is designed to discuss each individual site that has been refined for the
recommended alternative. It is organized by site. Each site is discussed in terms of problem
description, methodology, design, plan and profile sheets, and cost estimates. Refer to Appendix B

for supporting calculations by Site Number.

JE FULLER Recommended Alternative Report Part9vol2.doc Page 4
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3.2

321

Individual Site Analysis

Site Number 1

Problem Description — In June of 1993 Wood/ Patel contracted with Phoenix to perform an
analysis of alternatives for design options of a bridge over Skunk Creek at Pinnacle Peak
Road. This report, Phase I, Design Option Report Pinnacle Peak Road Bridge Over Skunk
Creek, BR-922763, performed by Wood/ Patel Associates in June, 1993, looked at several
options for bridges. From this report, the recommended alternative was Option C-1 which
provided a 100-year crossing at Pinnacle Peak Road and allowed for future extension of the
35th Avenue to the north (Appendix B). In addition, its channel geometry provided a

sediment trangport rate comparable to the existing channelization to the north.

Even though this alternative was recommended, what was actually built in 1995 was a four-
span concrete box-girder bridge, a roller-compacted concrete drop structure located
approximately 350 feet upstream of the bridge, and an excavated channel with soil-cement
bank protection between the drop structure and the bridge. The excavated channel has a
bottom width of 250 feet and continues, unlined, downstream of the bridge to the Adobe Dam
reservoir area. After conversations with Phoenix and Wood/ Patel, it appears that the reason
for downgrading the construction from the recommended alternative was because of
budgetary reasons. It was felt that it was better to build something that protected most of the

time and improve it later when funds or cost sharing partners became available.

In 2002 Tetra Tech, Inc. completed the Letter of Map Revision Request for Skunk Creek, City
of Phoenix Contract No. SA-930222, Technical Data Notebook. They submitted this report to
FEMA, but as of this report it was unclear if it had been approved. This report identified a
breakout from Skunk Creek downstream of the landfills and upstream of the drop structure
across Pinnacle Peak Road. Alsoin 2002, Coe & Van Loo Consultants performed the Spfif
Flow Analvsis Over Pinnacle Peak Road, CVL #98-0013. This report analyzed this breakout
from Skunk Creek further and looked at the breakout effects further downstream through the
park and back into the Adobe Dam reservoir impoundment area. This split flow analysis
assumed that the entire 15,500 cfs breakout crossed Pinnacle Peak Road and entered the park
site. Because of this breakout, the ADMP looked at this site and what could be done to

eliminate future breakouts and deliver the flows to the Adobe Dam reservoir area.

JE FULLER Recommended Alternative Report Part9vol2.doc Page 5
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Methodology and Design — While researching this site, JEF found that considerable analysis
has already been performed. The Phase I, Design Option Report Pinnacle Peak Road Bridge
Over Skunk Creek, BR-9227635, performed by Wood/Patel Associates in June, 1993 looked at
several options at this particular location. After reviewing this report, JEF agreed with
Wood/Patel that Option C-1 is the best alternative for this site. The methodology that
Wood/Patel used follows generally accepted design methodology and makes the most

economic sense.

This option consists of a 320-foot span of Pinnacle Peak Road bridge crossing, a concrete
stepped drop structure immediately downstream of the southern boundary of the Skunk Creek
Landfill, a levee between the drop structure and landfill, and an incised channel downstream
of the drop structure. The cross-sectional geometry of the channel is a trapezoid with 2:1 side

slopes. Refer to Figure 3.1 for a plan view of this option.

The drop structure is a stepped concrete structure with eight 2-foot high steps to dissipate
. energy. The levees will be keyed into the existing levee system for the landfill. All channel
embankment lining consists of soil cement. The freeboard allowance for the 100-year flow

condition is 1.5 feet.

Comparisons of the 100-year water surface elevations of this option with those of the revised

CVL model shows that the water surface does not increase at any cross sections.

Based on the fact that this alternative has been recommended previously in other reports as
well as further analysis by JEF and the ADMP team, this alternative has become part of the

recommended alternative.

Plan and Profiles — The plan and prefile sheet incorporated Wood/Patel’s Option C-1 with
updated aerial photography and topography. Existing utilities are shown in the plan view, but
actual depths of these utilities are unknown. The profile shows the proposed condition in
conjunction with the existing condition profile. The effective FIS design flow {100-year) of

39,000 cfs is also provided. Refer to Figure 3.2 for the Plan and Profile of Site Number 1.

IE FULLER Recommended Alternative Report Part9vol2.doc Page 6
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. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cost Estimates - Cost estimates for this alternative were provided by Phoenix. Since this
alternative has already been recommended to Phoenix, JEF talked with Ralph Goodall at the
City and found that preparations had already been made to include this project into Phoenix’s
Capital Improvement Program (CIP). Cost estimates for this alternative were provided by
Phoenix, so any further cost estimate preparation would be unnecessary. Refer to Table 3.1

for cost estimates for Site Number 1.

JE FULLER Recommended Alternative Report Part9vol2.doc Page 7
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Figure 3.2
Plan and Profile of Site Number 1
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Table 3.1

Cost Estimates for Site Number 1

Item Unit Quantity Unit Cost Total

| Subgrade Prep. Sq.Yd. | 43413.00 $3.50 $151,945.50
Pavement (surface) Tons 3662.97 $40.00 $146,518.88
Pavement (base) Tons 14651.89 $38.00 $556,771.73
Tack Coat Tons 36.47 $380.00 $13,857.43
Vert. Curb & Gutter Lin. Ft. 11000.00 $9.00 $99,000.00
Single Curb | Lin.Ft. ' $11.00 $0.00
Sidewalk Sq. Ft. | 55000.00 $2.00 $110,000.00 |
Ribbon Curb Lin. Ft. $8.00 $0.00
Landscaping Sq. Ft. | 105000.00 $2.50 $262,500.00
Deco Pavement Sq. Ft. 1000.00 $6.00 $6,000.00
Street Lights Lin. Ft. 11000.00 $8.00 $88,000.00

| Storm Drain Lin. Ft. | 5280.00 | $200.00 | $1,056,000.00
Catch Basins Each 20.00 $2,500.00 $50,000.00
Bridge Sq. Ft. 37600.00 $66.00 $2,481,600.00
Channelization CY. 385000.00 $3.00 $1,155,000.00
Soil Cement Bank Protection CY. 71000.00 $50.00 $3,550,000.00
Remove RCC Drop Structure L.S. 1.00 $200,000.00 $200,000.00
New RCC Drop Structure cy. 6000.00 $75.00 $450,000.00
Adjustments Each 40.00 $300.00 $12,000.00
Remove V.C.&G. Lin. Ft. $1.00 $0.00
Remove Congcrete DIW,S/W etc. Sg. Ft. $1.50 $0.00
Remove Structures L.S. $0.00
Misc.Removal and Other Work L.S. 1.00 $15,000.00 $15,000.00
'Waterline Relocation Each - " $0.00
Traffic Signals (Per Intersection) Each 1.00 $50,000.00 $560,000.00
Contingent {20%) L L.S. $2,090,838.71

TOTAL $12,545,032.24

Recommended Alternative Report Part9vol2.doc
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Table 3.1
Cost Estimates for Site Number 1
ltem J Unit Quantity | Unit Cost Total
Design Cost

Consultant $752,701.93

DCM Staff $1,003,602.58

Construction Adm. $1,756,304.51
 TOTAL Design/Const. ' $3,512,609.03

Right-of-Way $250,000.00

GRAND TOTAL $16,307,641.26

Note: Costs provided by the City of Phoenix. This job has already been sent out for design
hid.
No edits were made to the cost estimates at this time.

3.2.2 Site Number 2

Problem Description — In 1990, Coe & Van Loo used HEC-2 to estimate the 100-year
floodplain limits for Skunk Creek upstream of the Central Arizona Project Canal (CAP) and
to estimate the amount of discharge that breaks away from Skunk Creek in the effective

Flood Insurance Study (Appendix B). Their findings were as follows:
e Approximately 3,000 cfs breaks out to the west across I-17.

s Approximately 5,000 cfs breaks out to the south into the CAP Canal on the
west side of the Skunk Creek Overchute.

e Approximately 1,000 cfs breaks out to the south into the CAP Canal on the
east side of the Skunk Creek Overchute.

e Approximately 1,000 cfs breaks out to the south into the CAP Canal on the

west side of the Sonoran Wash Overchute.

1JE FULLER Recommended Alternative Report Part9vol2.doc  Page 11
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» Approximately 200 cfs breaks out south into the CAP Canal on the east side

of the Sonoran Wash Overchute.
» Approximately 16,600 cfs continues down the Skunk Creek channel corridor.

In 1997 Montgomery —Watson accepted the Coe & Van Loo study for the Skunk Creek
Floodplain Delineation Study.

In 2001 Tetra Tech, Inc. performed the Skunk Creek Watercourse Master plan (WCMP) and
identified flooding across I-17 upstream of the CAP. This flooding is summarized in the
Skunk Creek Watercourse Master Plan, Attachment 7, Two Dimensional Hydraulic Model of
the Confluence of Skunk Creek & Sonoran Wash at the CAP Canal, FCD 99-23. This
attachment was added to the Watercourse Master Plan because of the complex problem of a
very broad floodplain in the confluence area in combination with the structures associated

with the CAP. The FCDMC was interested in better defining the following:

o The 100-year water surface elevations, limits of flooding, and flow patterns

. upstream and downstream of the CAP.

o The location and magnitude of flow that would break out of the Skunk

Creek/Sonoran Wash corridors during the 100-year flood event.

o The associated hydraulic parameters associated with the 100-year event such

as depths, velocities, etc...
» The location and type of hydraulic controls.

e The modifications needed to contain the 100-year event within the Skunk

Creek/Sonoran Wash corridors.

o The ability of the CAP overchute structures to accommodate the 100-year

event,

o The impact of the two dimensional analysis results on the starting water
surface elevations specified in the existing FIS studies on Skunik Creek and
the initial FIS study for Sonoran Wash.

e The recurrence interval of the initial breakout flow across I-17.

. The following is summary of the results found in this initial two dimensional modeling:

IE FULLER Recommended Alternative Report Part9vol2.doc  Page 12
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

The 100-year starting water surface elevation for Skunk Creek was estimated
at 1533.7 by two dimensional modeling which compares to a starting water
surface elevation of 1532.5 that was used for both the effective FEMA study
and the Tramonto Conditional Letter of Map Revision (CLOMR).

The 100-year starting water surface elevation for Sonoran Wash was

established as 1532.1.

The breakout flow across 1-17 is 6,400 cfs, has an average depth of 2.5 feet,

and a total volume of 76,800 acre feet.

The overchute structures are capable of passing the combined 100-year event
from Skunk Creek and Sonoran Wash assuming that flow is directed to them
by raising the upstream embankment so that the design flow is actually 100-
vear instead of 50-year. However, the extent of local scour upstream and
downstream of the structures was not evaluated. These results assumed that
ponding behind the proposed levee improvements upstream of the CAP are

allowed to occur.

The earliest breakout flow was noted to be 14.20 hours at I-17. This
corresponds to a total discharge of approximately 17,600 cfs on the Skunk
Creck Hydrograph which also corresponds to approximately a 26-year

recurrence interval on the discharge frequency curve.

Table 3.2 shows the comparison of this study with the Coe & Van Loo study

with respect to breakout locations and magnitude.

Table 3.3 is a summarization of levees that were modeled in this report to

contain the flows.

JE FULLER
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Table 3.2
WCMP Comparison of Breakout Flows for Site Number 2
100-Year Breakout | Coe & Van Loo 100-Year
Location Discharge Breakout Discharge
(cfs) (cfs)
Woest of the Skunk Creek Overchute 1,100 5,000
Across I-17 6,400 3,000
East of the Skunk Creek Overchute 500 1,000
West of the Sonoran Wash Overchute 2,500 1,000
East of the Sonoran Wash Overchute 1,200 200
Flow to the Southeast along the CAP. 100 Nct Reported
Overchutes
Skunk Creek 18,500 *16,600
. Sonoran Wash 6,100 *16,600
Total 36,400 26,800
Reported total in Report 36,400 35,000
*It was unclear if these are for both overchutes together or individually. 1t was assumed
that they are combined since they are different size hydraulic structures.
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o INDROIOGH & GEOMOBRIOICAY, IK




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Table 3.3
WCMP Levee Design for Site Number 2

Estimated Quantity of Fill {20’
Length of Levee .
Location Description (feet) Height Average Width)
€0
{feet) {cu yd)

From Skunk Creek Overchuite,

1,800 5 8,000
1800" west
From the end of previous

500 4 2,000
levee, 500" north
East side of Skunk Creek

500 5 2,300
Overchute
West side of Sonoran Wash

200 4 1,000
Overchute
East side of Sonoran Wash

300 4.5 1,500
Overchute
East side of study area, N

300 7 1,600
upstream of the CAP
East side of Study area ]

300 4 900
upstream of the CAP

One of the outcomes of the WCMP was the recommendation that the two dimensional
modeling be extended to include Buchanan Wash to the west and extend downstream to
Happy Valley Road. In 2002, The FCDMC contracted with Tetra Tech, Inc. to perform this
modeling. As a result of this, the Floodplain Delineation Study for Skunk Creek Between the
Central Avizona Project and Happy Valley Road, Two-Dimensional Hydraulic Model, was
performed. This two-dimensional study expanded on the previous studies and includes the

following analyses for both the 100-year and Standatrd Project Flood (SPF) events:

s An expanded two dimensional analysts of existing conditions. The Skunk

Creek study limits are from Happy Valley Road {downstream limit) to the
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CAP. Buchanan Wash, from the CAP to its confluence with Skunk Creek,

is also included in the study area.
A floodplain analysis for the area west of I-17.

Two pre-development condition models; one without the CAP and another

without I-17 or the CAP.

An analysis of widening the CAP overchutes as a possible remedial

alternative.

An analysis of extending the existing levee system to contain breakout

flows.

The results from this study are as follows:

The existing condition model confirmed breakouts north of the CAP over I-
17 in both the 100-year and SPF flood events. The 100-year breakout
conveys over the canal and ponds on the north side of the CAP and in the

medians.

The existing condition maodel showed that significant ponding occurs north
of the CAP on Buchanan Wash. This ponding causes significant attenuation
in the model that is not accounted for in the effective FIS hydrologic model.

The land in the ponding area is presently owned by the State of Arizona.

The predevelopment models show that the flows were fairly well contained
only after I-17 was built. The addition of the CAP only helped to contain the

flows within the system.

Widening the overchutes does not help to alleviate the flooding problems

within the system. Flow still breaks out over 1-17 north of the CAP.

Extending the levees upstream from the current location to the CAP, and
north of the canal, on both the east and west sides effectively confines the
flows in the channel corridor during the 100-year event. During the SPF
event, there is some backwater leaving the channel through the opening
between the Corp of Engineers (Corp) levees and the City of Phoenix landfill

levees. The costs of these levees are summarized in Tables 3.4 and 3.5.
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Table 3.4
2D Report Levee Cost Estimates for Site Number 2 (Soil Alluvinm Toe-Bown)
Height Avg. End Area Volume
Construction Cost
. (feet) Length (sq ft) (cu yd)
Location
(Feet) Toe- Toe- |
High | Low | Avg. Levee Levee Levee Toe-Down Total
Down Down

East bank from
existing levee to 6 2 3.3 4,600 78 135 13,289 | 23,000 $830,600 $1,437,500 | $2,268,100
CAP
East bank from

12 3 6.6 1,200 251 135 11,156 | 6,100 $697.,300 $375,000 | $1,072,300
CAP fo end
West bank from
existing levee to 6 1 3.1 3,000 85 135 9444 | 15,000 | $590,300 $937,500 | $1,527.800
CAP |
West bank from

7 1 3.8 2,000 89 135 6,593 | 10,000 $412,100 $625,000 | $1,037,100
CAP to end
Total $2,530,300 | $3,375,000 | $5,906,000
*Construction cost = $62.50 per cubic yard, per FCDMC.
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Table 3.5
2D Report Levee Cost Estimates for Site Number 2 (Concrete Toe-Down)

) *Construction Cost
Location
Levee Toe-Down Total

East bank from existing levee

$830,600 $480,700 $1,311,300
to CAP
East bank from CAP to end $697,300 $125,400 $822,700
West bank from existing levee

$590,300 $313,500 $903,800
to CAP
Waest bank from CAP to end $412,100 $209,000 $621,100
Total $2,530,300 $1,128,600 $3,659,000

*Construction cost = $62.50 per cubic yard for Cement Soil Alluvium (levee), per FCDMC.

$94 per cubic yard for concrete (toe-down), per CalTrans Construction Cost Index.

. The ADMP was tasked with formulating alternatives that would solve the flooding across I-
17 as well as the flooding that would occur upstream of the Corp of Engineers levees. The
Corp of Engineers levees are upstream of the crossing of Skunk Creek and I-17. These
levees, however, do not extend to the CAP, The aforementioned modeling shows that the
100-year flow backs up in the levee area and “end runs” the levees to both the east and west.
New development currently exists to the east and established businesses and residences exist

to the west between I-17 and the back side of the Corp. of Engineer’s levees.

Methodology and Design -- Because of the extensive modeling that has already been done in
this area, JEF used this information along with basin analysis information performed by JEF
above the CAP to formulate alternatives. The previous studies looked at extending the
levees. Refer to the WCMP and the two dimensional modeling report for modeling details

regarding levee extension discussed in the Problem Description section of this report.

Along with the recommendations from both the WCMP and the additional twe dimensional

maodeling report, JEF is recornmending that the Corp levees be extended north until they tie

into the CAP (4,600 from the east bank to the CAP and 3,000 feet from the west bank to the
. CAP). Additionally, a levee north of the CAP along 1-17 is recomumended (Approximately
IE FULLER _ Recommended Alternative Report Part9vol2.doc  Page 18
I 4 dorowoos. ik




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

2,000 feet of levee) to stop overtopping of the I-17. Refer to Table 3.4 for approximate

lengths of levee extensions.

Based on the fact that this alternative has been recommended previously in other reports as
well as in further analysis by JEF, such as the upstream basin analysis, and the ADMP team

discussions, this alternative has become part of the recommended alternative.

Plan and Profiles — The plan and profile sheet was put together with updated aerial
photography and topography. Existing utilities are shown in the plan view, but actual depths
of these utilities are unknown. The profile shows the proposed condition in conjunction with
the existing condition profile. The design flow (100-year) for Skunk Creek, taken from the
WCMP, of 26,513 cfs and Sonoran Wash of 9,825 cfs is provided. Refer to Figure 3.3 for the
Plan and Profile of Site Number 2. Figure 3.4 shows typical levee cross sections for Site
Number 2,

Cost Estimates — Cost estimates for this alternative were performed by JEF. Two different
types of levees were looked at in this cost estimate. First, JEF looked at levees with concrete

toe-downs. Second, costs were prepared for cement soil alluvium toe-downs.

Once these costs were established, it was necessary to provide a range of costs based on the
land needed to construct the levees. The lower range cost was based on the amount of land
needed if only the footprint of the levees was purchased. This is obviously going to be a cost
that is too low based on the fact that it would be very difficult if not impossible to purchase
just the land under the footprint of the levees. Because of this, an upper range was
established based on the purchase of every parcel that the levees crossed in any way. The
actual cost is going to fall somewhere between the two. At the time of the analysis (July,
2004), the land costs are assumed to equal $1.50 per square foot of raw ground or $65,340.26
per acre as provided by the FCDMC. Refer to Table 3.6 for cost estimates for Site Number 2.
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SITE NO. 2
FLOODING BETWEEN
SKUNK CREEK AND 117

DESIGN FLOW:

SKUNK CREEK = 26,513 cfs (100-YR)
SONORAN WASH = 8,825 cfs (100-YR)

NOTE: THESE PLANS ARE PRELIMINARY AND
ARE PROVIDED FOR PLANNING PURPOSES
ONLY. THE LOCATIONS OF ALL STRUCTURES,
UTILITIES, AND RIW ARE APPROXIMATE AND
ARE BASED UPON RECORD DOCUMENTS.
AERIAL TOPOGRAPHY WAS PROVIDED BY THE
FCOMC IN DIGITAL FORMAT.

Figure 3.3
Plan and Profile of Site
Number 2

Figure 3.3
Plan and Profile of Site Number 2
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Table 3.6

Cost Estimates for Site Number 2

COSTS WITH CONCRETE TOE-DOWN

et MEROIONT & EOROBICION. JIC

item Construction Land Contingency | Engineering Total
Units Unit Cost | Quantity | Construction Cost Units Unit Cost Quantity Land Cost
Dike Embankment Cu.Yd. | $ 7 112217 | $ 785,519 SF $ 1.50 832373 $ 1248560 | § 196,380 @ $ 117,828 | $ 2,348,286
Soil-Cement Bank Protection Cu.Yd. | § 71 10688 | $ 758,848 SF $ 1.50 0 $ -1 % 189712 | § 113,827 | $ 1,062,387
Clearing and Grubbing LS $ 4,000 1 $ 4,000 SF $ 1.50 0 $ - $ 1,000 | $ 600 | § 5,600
Concrete Toe-Down (for Soil Cement Lining) | Cu.Yd. | $ 155 { 12332 | % 1,911,460 SF $ 1.50 0 $ - | $ 477865 § 286,719 | § 2,676,044
Totals | $ 3,459,827 $ 1248560 | $§ 864,957 | $ 518,974 | § 6,092,317
Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004)
COST WITH CEMENT SOIL ALLUVIUM TOE-DOWN ‘
ttem _ - C(!)nstruct.ion _ _ _ Land _ | Contingency | Engineering Total
Units Unit Cost | Quantity | Construction Cost Units Unit Cost Quantity Land Cost
Dike Embankment Cu.Yd | & 7 112217 | $ 785,519 SF $ 1.50 832373 $ 1,248560 | $§ 196,380 | $ 117,828 | $ 2,348,286
Soil-Cement Bank Protection Cu.Yd. | % 71 66180 $ 4,698,780 SF $ 1.50 0 $ -1 $ 1174695 | $ 704,817 $ 6,578,292
Clearing and Grubbing LS $ 4,000 ] 1 $ 4,000 SF $ 1.50 0 $ - $ 1,000 $ 600 $ 5,600
| Totals | § 5,488,299 $ 1,248560 | $ 1,372,075 | $§ 823245 | § 8,932,178
Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal o $65,340.26 per acre. {July, 2004)
LAND COSTS ASSUMING FULL TAKE ON AFFECTED PROPERTIES
Number of Parcels : : Land : +  Number of Unit Cost Developed Total
Units Unit Cost Quantity Land Cost Dev. Parcels Costs
12 - Undeveloped Parcels SF $ 1.50 12938481 $ 19,407,722 0| % - $ - | $ 19,407,722
1 - Developed Parcel SF $ 1.50 0 $ - 1, % 185000 | $ 185,000 | $ 185,000
Totals $ 19,407,722 3 185,000 | $§ 19,592,722
SUMMARY
Minimum Costs Maximum Costs
| Range of Costs $ 6,092,317 27,276,341
Number of Parcels negatively impacted 13
Number of Parcels positively impacted 25
Note: All parcel and structure data based on 2002 parcel and aerial data.
Note: A 25% contingency is added for erosion protection, side slope changes, local drainage relief, efc. and any other unknown that well be determined in pre-design.
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3.2.3  Site Number 5
Problem Description — Site Number 5 (located between 7™ Street and Central Avenue east
and west and between Irvine Road and the Carefree Highway north and south) was identified
by the ADMP team during the process of problem identification (Appendix B). Overland
flow coming from the northern area of Desert Hills, between the New River Road and 12"
Street, either uses 7% Street from Saddle Mountain Road to Cloud Road as a flow corridor or
it crosses 7" street around Desert Hills Drive and flows south through a developed area until
it intersects Joy Ranch Road where it crosses and continues across the Arizona State Land
Department (ASLD) parcel to Cloud Road. Flooding of structures and the roadway system
do occur north of Joy Ranch Road, but becomes a substantial concern once it reaches Cloud
Road. The flow that comes down the right-of-way of 7" Street turns at Cloud Road in a
southwesterly direction and sheet flows across a developed area before it enters Desert Lake
Wash again west of 3" Street. The flow from Desert Lake Wash continues south of Cloud
Road combining with flow from 7" Street and continuing southeast back to 7 Street and

. eventually past the Carefree Highway toward Cave Creek.

The main issues with this site are to confine the flows from the north in such a2 manner as to
convey them through the area without flooding the roads or any of the existing structures.

Removal of structures from the floodway is also an important aspect of this site.

Methodology and Design — Design flows for this site came from a HEC-1 model performed
by JEF that was built in the following manner:

e The flows crossing Joy Ranch Road east of 7" Avenue were derived from
the previously stated FLO-2D analysis performed in Part 3, Volume 2 with
modifications to add cross sections for determining flows along the northern
edge of Joy Ranch Road just east of 7" Avenue and along the castern edge
of 7" Avenue between J oy Ranch Road and Lavitt Lane. These two cross
sections are numbers 20 and 21 and are shown on Figure 3.5, The
combined hydrograph of FL.O-2D section numbers 20 and 21 were entered
into HEC-1 using QI records.

FULLER Recommended Alternative Report Partvoi2.doc  Page 23
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e Skunk Tank Wash Subbasins S17 and S18 were modeled as one subbasin
using the Green and Ampt parameters reported in the Cave Creck WCMP

and new S-Graph parameters.

s Subbasins $19 and S20A were not modeled. Instead, a unit discharge of
1,000 cfs per square mile was used to estimate a peak discharge from these
arcas. That peak estimate was added directly to the HEC-1 results to get the

design discharge.

Refer to Figure 3.6 for a map of subbasin layout. Refer to Appendix B for details regarding
the FLO-2D modifications, hydrograph manipulation spreadsheets, and the HEC-1 model.
The development of design discharges will be discussed along with the description of
alternatives. Refer to Figure 3.5 for a map of cross section layout within the FLO-2D
medeling area. Refer to Appendix B under the Site Number 5 heading for modifications of
the FLO-2D model. A full submittal of the modified FLO-2ID> model is included on the data
CD provided within this report. For details regarding the hydrograph manipulation
spreadsheets refer to Appendix B under the heading Site Number 5.

Site Number 5 began as several individual sites that were somewhat tied into the same

system. The preliminary alternatives looked at Site Number 5 in the following manner:

»  For the area of Cloud Road downstream to 7™ Street. Collector channels
constructed on the north side of Cloud Road funneling the water to the south
side of the road into an offline detention basin was analyzed. This system
would incorporate a pilot channel from the detention basin that would

continue to 7 Street.

o For the same location, an alternative with the same scheme as stated above
was analyzed with the difference of having the developer of the ASLD parcel
pay for the collection channels north of Cloud Road.

* For the same area again, an alternative with the same scheme as stated above
was analyzed with the difference of having the detention basin moved onto
the ASLD parcel with some type of developer/State funding to pay for the

improvements.

JE FULLER Recommended Alternative Report Partdvol2.doc  Page 24
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+ Finally, for the same location, an alternative with the same scheme as stated
above was analyzed with the difference of moving the detention basin to the
north end of the ASLD parcel so that a smaller channel across the ASLD
parcel could be constructed instead of the larger channel that would need to

be provided by the developer of the ASLD parcel.

¢ For the area north of the ASLD parcel, an alternative was analyzed that
would provide an interceptor channel located on the east side of 7" Street
that would parallel 7% Street from Irvine Road to Joy Ranch Road. At the
intersection of 7® Street and J oy Ranch Road, culverts would be constructed
that would convey the flow to the ASLD parcel. The outlet channel to the
culverts would parallel Joy Ranch Road for approximately 1,300 feet,
serving as a collector channel for flows exiting the developed area to the
north. All of this flow would then be released south in the alignment of

Desert Lake Wash.

All of these potential alternatives were then combined and refined into the preferred

alternative which is described in more detail in the following paragraphs.

Flow coming from the north is intercepted in a channel (CH5A) that parallels 7% Street from
Irvine Street to Joy Ranch Road. One Culvert (CLV5A) would need to be constructed for
access within this stretch of chanmel. Once the flow gets to Joy Ranch Road, it is necessary
to convey the flow from the northeast corner of the intersection to the southwest corner of the
intersection. This would be done int a culvert (CLV5RB) that would outlet onto the ASLD
parcel. The design discharge for CH?A, CLVS5A, and CLV5B is 1,050 cfs which is taken from
cross section number 17 of the FLO-2D (Figure 3.5).

Once the flow crosses the intersection of 7" Street and Joy Ranch Road, it continues parallel
to Joy Ranch Road for approximately 1,300 feet. This Channel {CH5B) has three functions;
1) to convey flow to the channel SC which flows south to below Cloud Road. 2) to intercept
flows crossing Joy Ranch Road from the north out of Desert Hills Estates. 3) to function as an
inlet weir section to the offline detention basin {(5A) located in the northeastern corner of the

ASLD parcel. The design discharge for CH5B is 250 cfs based on the 4 resultant hydrograph
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bypassing basin 5A. The uitimate channel design will be a function of the amount of flow

spilled to the basin which JEF estimates at 250 cfs,

The basin (5A) is designed with a required volume of 40 acre-feet to make it function
correctly. For the graphical context of this report, JEF designed the basin at 5 feet deep. This
basin will require a control/spillway structure to allow all but 250c¢fs of inflow hydrograph

into the basin.

After the peak has been reduced by the detention basin, a channel (CH5C) will be constructed
that will flow south to Cloud Road where it will be conveyed under the Roadway by a culvert
(CLV5CQ).

The channels for Site Number 5 were designed using normal depth calculations and using the
FlowMaster program distributed by Haestad Methods. The roadway crossings were designed
using the HY 8 computer program as distributed by the University of Florida, McTrans Center
for Microcomputers in Transportation. FlowMaster output, HY8 printouts, and basin design

. calculations can also be found in Appendix B under the Site Number 5 Heading.

The area south of Cloud road was deleted from the recommended alternative as far as
structural alternatives were concerned. Floodway residences south of Cloud Road are being
recommended for the Floodprone Property Acquisition Program (FPAP) as part of the
recommended alternative, Once the floodway residences are removed, the channel will have
more capacity and can be improved to better convey flow through the southern area of the
system. Until the floodway residences are removed, the flooding will continue to occur in the
manner in which it currently does due to the fact that a large amount of the contributing flow

comes from the south and not all from the north.

Plan and Profiles — The plan and profile sheets were put together with updated aerial
photography and topography. Existing utilities are shown in the plan view, but actual depths
of these utilities are unknown. The profile shows the proposed condition of the new channel
along with the existing grade profile. The design flow (100-year) for the design is depicted
on gach of the individual sheets. Refer to Figures 3.7, 3.8, 3.9, and 3.10 for the Plan and
Profiles of Site Number 5. Note that the figures shown in the body of the text start with sheet
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5B. This is because only the recommended alternative is depicted within the body of the

repott.

Cost Estimates — Cost estimates for this alternative were performed by JEF. As was
discussed previously a range of cosis based on the land needed to construct the channels and
basins was necessary. The lower range cost was based on the amount of land needed if only
the right-of-way of the channeis and basins was purchased. This is obviously going to be a
cost that is too low based on the fact that it would be very difficult if not impossible to
purchase just the land needed for right-of-way. Because of this, an upper range was
established based on the purchase of every parcel that the right-of-way came in contact. The
actual cost is going to fall somewhere between the two. At the time of the analysis (July,
2004), the land costs are assumed to equal $1.50 per square foot of raw ground or $65,340.26
per acre as provided by the FCDMC. Refer to Table 3.7 for cost estimates for Site Number 5.
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Table 3.7

Cost Estimates for Site Number 5

ltem Description Construction Land Contingency | Engineering Total
Units | Unit Cost | Quantity | Construction Cost Units Unit Cost Quantity Land Cost
CH5A 3200' of 48' Channel LF $135 3200 $ 432,000 SF $1.50 160000 $ 240,000 | $ 108,000 | & 64,800 | $ 844,800
CLV5A 3 barrels of 12'x5' RCBC with inlet and outlet headwalls. LF $600 240 $ 144,000 SF $1.50 11520 $ 17280 | % 36,000 | $ 21,600 | $ 218,880
CLVSB 3 barrels of 12'x5' RCBC with inlet and outlet headwalls. LF $600 240 $ 144,000 SF $1.50 11520 $ 17,280 | $ 36,000 | $ 21,600 | $218,880
CH5B 2400 of 44" Channel LF $75 2400 $ 180,000 Sk $1.50 2000 $ 3,000 | § 45,000 | $ 27,000 | $ 255,000
BASIN 5A | 40 Ac-Ft Offline Detention Basin LS $363,000 1 $ 363,000 SF $1.50 348482 $ 522,723 | § 90,750 | $ 54,450 | $1,030,923
CH5C 8,300 of 44' Channel LF $75 8300 $ 622,500 SF $1.50 365200 $ 547,800 | $ 155625 | $ 93,375 | $1,419,300
CLV5C 1- 8'%5' RCBC with inlet and outlet headwalls. LF $480 120 $ 57,600 SF $1.50 3840 $ 5,760 | $ 14,400 | % 3640 | $ 86,400
CLV5D N/A LF $480 0 $ - SF $1.50 0 $ -1 8 -1 $ -8 -
CH5D N/A LF $135 0 $ - SF $1.50 0 $ - $ -1 % -1 % -
CLV5E N/A LF $600 0 $ - SF $1.50 0 $ -1 $ -1 $ -1 % -
CLVSF | N/A LF $600 0 $ - SF $1.50 0 $ -1 % -1 $ -1 9 -
. Totals | $ 1,943,100 $1,353,843 | § 485775 | § 291,465 | $4,074,183
Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004)
LAND COSTS ASSUMING FULL TAKE ON AFFECTED PROPERTIES
Number of Parcels Land Number of Developed
Units | Unit Cost | Quantity | Land Cost | Dev. Parcels | ynit Cost Costs Total
16 - Undeveloped Parcels SF $ 150 | 381150 | $ 571,725 0| % -1 % -1 $ 571,725
1 - Developed Parcels SF $ 150 21780 $ 32,670 1, % 185000 | $ 185000 | $ 217,670
Totals $ 604,395 $ 185,000 | $ 789,395
SUMMARY
Minimum Costs Maximum Costs
Range of Costs 4,074,183 $ 4,583,258
Number of Parcels negatively impacted 29
Number of Parcels positively impacted 47 (Approximately)
Note: All parcel and structure data based on 2002 parcel and aerial data.
Note: A 25% contingency is added for erosion protection, side slope changes, local drainage relief, etc. and any other unknown that well be determined in pre-design.
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3.2.4 Site Number 7

Problem Description - The Cave Creek Watercourse Master Plan identified this site as a
problem area. Site 7 has been a problem since the 24™ Street alignment north of the Carefree
Highway is basically in the bottom of Apache Wash (Appendix B). The roadway and

Apache Wash coexist for nearly 700 feet at one location and about 250 feet at another.

In the 100-year event of 7,210 cfs 24™ Street is impassable. 24™ Street is a primary artery for
the residents to the area north. This situation will only increase in severity as the area to the

north continues to develop.

Methodology and Design —Design flows for this site came from Part 3, Volume 1 of the
ADMP report. The design 100-year peak flow of 7,210 cfs for Apache Wash comes from the
north and flows directly south encompassing 24™ Street for most of its length from Cloud

Road to the Carefrec Highway.

. Although somewhat challenging, realigning 24™ Street up out of Apache Wash was
determined by the ADMP team to be the most desirable. For this alternative, 24™ Street
would be realigned to the west side of Apache Wash, generally along the natural ridge that
exists. At the Carefree Highway, the intersection would also need to be shifted west of
Apache Wagsh so that there is no need for crossing of the wash at all. At Cloud Road, the
current intersection could be left alone since the roadway can be swung back into its original
location at this point. The road can be built in the floodplain fringe and elevated to preserve
land. In fact, a breakout area just north of the Carefree Highway could be eliminated and
kept within the Apache Wash corridor. No new culvert would be required to cross Apache
Wash. A relief culvert may be required at the Carefree Highway depending on how the
breakout flow is actually handled.

This alternative removes the roadway out of the flood hazard and becomes an all weather
access. No Apache Wash crossings are needed for this alternative. This alternative has the
opportunity of stopping breakout flow from Apache Wash if that is considered desirable. All
of the adjacent land is ASLD trust land. Because of this, the possibility exists for cost share
either with the State Land Department or with a potential buyer of this property.
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Because of the reasons stated, the realignment of 24" Street has been selected as part of the
recommended alternative, This alternative completely removes the flooding problem
associated with Apache Wash and provides an all weather access to the development to the

north.

Plan and Profiles — The plan and profile sheets were put together with updated aerial
photography and topography. Existing utilities are shown in the plan view, but actual depths
of these utilities are unknown. The profile shows the proposed condition of the new roadway
along with the existing grade profile. The design flow (100-year) for Apache Wash is 7,210
cfs and is depicted on the plan and profile sheet. Refer to Figures 3.115 and, 3,12 for the Plan

and Profiles and typical sections of Site Number 7.

Cost Estimates — Cost estimates for this alternative were performed by JEF. This site is
. much ¢asier to cost based on the fact that right-of-way impacts only one owner, the ASLD.

At the time of the analysis (July, 2004), the land costs are assumed to equal $1.50 per square

foot of raw ground or $65,340.26 per acre as provided by the FCDMC. Refer to Table 3.8 for

cost estimates for Site Number 7.
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SITE NO. 7
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Table 3.8
Cost Estimates for Site Number 7
Description Construction Contingency Engineering Total
Units Unit Cost Quantity Construction Cost

Roadway Excavation Cu.Yd. $10 3000 | $ 30,000 | $ 7,500 | $ 4,500 $ 42,000
Pavement Sq. Yd. $25 22000 | % 550,000 | $ 137,500 | $ 82,500 $ 770,000
Misc. Roadway lems LS $250,000 1 $ 250,000 | $ 62,500 | § 37,500 $ 350,000
Right-of-Way Acquisition Acre $50,000 13.6 $ 680,000 | $ 170,000 | $ 102,000 $ 952,000
Improvements (Carefree Highway) LS $65,000 1 $ 65,000 | § 16,250 | $ 9,750 $ 91,000
Demolition 3q. Yd. $5 22,100 | $ 110,500 | $ 27,625 % 16,575 $ 154,700
Rehabilitation Acre $2,845 8.8 $ 25,036 | $ 6,259 | $ 3,755 $ 35,050
Environmential Assessment LS $100,000 1 $ 100,000 | $ 25,000 . $ 15,000 $ 140,000
Right-of.Way Abandonment LS $20,000 1 $ 20,000 $ 5,000 $ 3,000 $ 28,000

Totals | $ 1,830,536 | $ 457,634 | § 274,580 $ 2,562,750

. SUMMARY
Minimum Costs | Maximum Costs

Range of Costs $ 2,562,750 $ 2,562,750
Number of Parcels negatively impacted 2
Number of Parcels positively impacted 50 (Approximately)
Note: All parcel and structure data based on 2002 parcel and aerial data.
Note: A 25% contingency is added for erosion protection, side slope changes, local drainage relief, etc. and any other unknown that well be determined in pre-design.
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3.2.5 Site Number 8

Problem Description — Included in the sites recommended for upgrade in the Skunk Creek
Watercourse Master Plan was Site Number 8. Site Number 8 is the confluence of Desert

Hills Drive and Skunk Creek (Appendix B).

At this location, the flow coming down Skunk Creck intersects Desert Hills Drive, which is a
low water crossing. All flow, including minor nuisance flow, crosses over the roadway
surface creating frequent road closures at this location. This crossing is continually

barricaded during storm events.

From the discussion in Part 8, Volume 4, Section 1, Section 3.2.3, this location is one of two
access points to the area west of Skunk Creek. Currently, if the roadway at Cloud Road and
27" Avenue (Site Number 3 that was not included in the Recommended Alternative) were
washed out and Site Number 8 was inundated with active flow, access to the west side of
Skunk Creek would be cut off and residents would be stranded. Additionally, this would not

. allow for emergency services to cross Skuink Creek. The new Daisy Mountain fire station is
located just east of Skunk Creek on Desert Hills Drive and 11% Avenue.

Methodology and Design — Design flows for this site came from the Skunk Creek WCMP.
The design 100-year peak tlow of 27,300 cfs comes from the north and flows directly south
across Desert Hills Drive. The water surface elevation taken from the FIS model is 1856.69

feet at the crossing,

Only one structural alternative makes sense at this site and that is to bridge the crossing. The
flows in this location are too large to warrant box culverts and would not allow for wildlife to
cross under the roadway. The actual bridge looked at for this alternative is one that would
span the floodplain. This is necessary so that the current flows are not disturbed in any way.
Increasing water surface elevations at this location would mean increased flooding to current

structures.

Although this alternative is an expensive one, it was carried forward by the ADMP team to
recommended alternative. This was done because of two reasons; first, because this is a

larger arterial roadway than 27" Avenue and has the potential for higher traffic usage, and
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second, because the access for emergency services from the Daisy Mountain fire district

makes more sense due to the proximity to the new fire station.

One additional problem had io be solved for Site Number 8 because of the placement of the
bridge itself. In order for the bridge to be able to span the floodplain, it cuts off access from
Desert Hills Drive onto 15™ Avenue, which is located just east of Skunk Creek in the
floodway. For this alternative, 15" Avenue access would be accomplished by upgrading
Tanya road to a paved section from its intersection with 15" Avenue east to 11" Avenue, 11"
Avenue would also be upgraded to a paved section from Tanya Road north to the intersection

of Desert Hills Drive.

Plan and Profiles — The plan and profile sheets were put together with updated aerial
photography and topography. Existing utilities are shown in the plan view, but actual depths
of these utilities are unknown. The profile shows the proposed condition of the new roadway
and bridge section along with the existing grade profile. The design flow (100-year) for

. Skunk Creek is 27,300 cfs and is depicted on the plan and profile sheet. Refer to Figures
3.13, 3.14, and 3.15 for the Plan and Profiles and typical sections of Site Number 8.

Cost Estimates — Cost estimates for this alternative were performed by JEF. Similar to Site
Number 7, this site is much easier to cost based on the fact that right-of-way already exists
for construction. At the time of the analysis (July, 2004), the land costs are assumed to equal
$1.50 per square foot of raw ground or $65,340.26 per acre as provided by the FCDMC.

Refer to Table 3.9 for cost estimates for Site Number 8.
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Table 3.9
Cost Estimates for Site Number 8
. COST ESTIMATE
Description Construction Contingency Engineering Total
Units Unit Cost Quantity Construction Cost

Roadway Excavation Cu.Yd. $10 1,800 | $ 18,000 | $ 4500 | $ 2,700 | % 25,200
Pavement Sq. Yd. $25 12,550 | $ 313,750 | $ 78,438 | $ 47,063 | § 439,250
Misc. Roadway ltems LS $250,000 1 $ 250,000 $ 62,500 $ 37,500 $ 350,000
Right-of-Way Acquisition Acre - $50,000 6.2 $ 310,000 | § 77,500 | $ 46,500 | $ 434,000
Bridge Sqg. Ft. $85 121,200 | $ 10,302,000 | $ 2,575,500 | % 1,545,300 | $§ 14,422,800
Guardrail LF $15 200 $ 3,000  $ 750 | $ 450 | $ 4,200
Guardrail Terminals Each $2,500 4.0 $ 10,000 | $ 2500 | % 1,500 | § 14,000

Totals | $ 11,206,750 | $ 2,801,688 | $ 1,681,013 | $ 15,689,450

SUMMARY
. Minimum Costs Maximum Costs

Range of Costs $ 15,689,450 $ 15,689,450
Number of Parcels negatively impacted 12
Number of Parcels positively impacted 65 (Approximately)
Note: All parcel and structure data based on 2002 parcel and aerial data.
Note: A 25% contingency is added for erosion protection, side slope changes, local drainagg relief, etc. and any other unknown that well be determined in pre-design.

. Recommended Altemnative Report Part9vol2.doc Page 45
e 1IDROIOAY 3 GOROMIOIOG! UK.




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

3.2.6 Site Number 9

Problem Description — While looking at the issuc of access throughout the Desert Hills/New
River area for the Flood Response Plan, the Skunk Creek WCMP identified this location as a
problem area for access north into the New River community. The ADMP team analyzed the
issues associated with the arca and agreed that the culvert crossing at Rodger Creek and the
New River Road was old and coutld fail during any significant storm event (Appendix B). If
this were to occur, the only access into the New River area is from the I-17 exit east into the
New River community. Emergency services would be greatly hampered because of the

distance that would have to be taken to get north into the area.

Flow in Rodger Creek coming from the northeast out of the area between Pyramid Peak and
Apache Peak crosses the New River Road in two 8 foot diameter culverts. The headwalls of
these culverts are hand placed rock and are very old and damaged. The 100-year peak
discharge overtops the roadway making it impassable. Once flow exits these structures,
serious erosion problems are evident along the southern bank. This erosion protection needs
. to be replaced or modified so that it functions more efficiently The flow in Rodger Creek
also inundates a floodway residence downstream of the crossing before it eventually enters

Skunk Creek,

Methodology and Design --Design flows for Rodger Creek came from the Skunk Creek
WCMP. The design 100-year peak flow of 6,170 cfs comes from the northeast and flows
west across the New River Road. The water surface elevation taken from the FIS model is

2035.10 feet at the crossing.

A 400 foot long span bridge over Rodger Creek that would span the floodplain was selected
as the recommended alternative. The roadway profile would need to be raised to
accommodate the flow from Rodger Creek, but containment of the flow would be the driving
force for the expense needed to achieve a bridge. A bridge would provide a 100-year all
weather access, reduce the floodplain elevation and limits upstream of the culverts, and
would potentially reduce scour of the left bank downstream due to existing culvert outflows.
The cost is high, but MCDOT is a potential partner. A bridge would also improve moderate
. habitat in the area to high and would provide a corridor for the Maricopa County trail system,
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This alternative was accepted as the recommended alternative because of three reasons; first,
because the agencies involved preferred a bridge section based on the fact that it is a ¢ritical
major arterial serving the New River area and will only become more important as
development continues north of the crossing, second, because the access for emergency
services from the Daisy Mountain fire district makes more sense, and lastly, a bridge section

provides an access for the Maricopa County trail system.

Even though a bridge is recommended, the residence downstream of the crossing is still
located within the floodway. This residence is also recommended to the FPAP program as

part of the recommended alternative.

Plan and Profiles — The plan and profile sheet was put together with updated aerial
photography and topography. Existing utilities are shown in the plan view, but actual depths
of these utilities are unknown. The profile shows the proposed condition of the new bridge
section along with the existing grade profile. The design flow (100-year) for Rodger Creek is
. 6,170 cfs and is depicted on the plan and profile sheet. Refer to Figures 3.16 and 3.17 for the

Plan and Profiles and typical sections of Site Number 9.

Cost Estimates — Cost estimates for this alternative were performed by JEF. As was
discussed previously a range of costs based on the land needed to construct the bridge,
ingress/egress channels, and assaciated erosion protection was necessary. The lower range
cost was based on the amount of land needed if only the right-of~way of the construction was
purchased. This is obviously going to be a cost that is too low based on the fact that it would
be very difficult if not impossible to purchase just the land needed for right-of-way. Because
of this, an upper range was established based on the purchase of every parcel that the right-of-
way came in contact. The actual cost is going to fall somewhere between the two. At the
time of the analysis (July, 2004), the land costs are assumed to equal $1.50 per square foot of
raw ground or $65,340.26 per acre as provided by the FCDMC. Refer to Table 3.10 for cost

estimates for Site Number 9.
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SITENO. 9
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Table 3.10
Cost Estimates for Site Number 9

COST ESTIMATE
Description Construction Land Contingency | Engineering Tota
Units Unit Cost Quantity Construction Cost Units Unit Cost Quantity Land Cost
Roadway Excavation Cu.Yd. $10 500 $ 5,000 SF $1.50 0 5 - $ 1,250 | $ 750 | $ 7,000
Pavement Sqg. Yd. $25 1450 $ 36,250 SF $1.50 0 $ - $ 9,063 | $ 5438 | 50,750
Misc. Roadway ltems LS $250,000 1 $ 250,000 SF $1.50 0 $ - |$ 625001 % 37,500 | $ 350,000
Right-of-Way Acquisition Acre $50,000 1 $ 50,000 SF $1.50 43560 $ 65,340 | $ 12,500 | § 7,500 | % 135,340
Bridge Sq. Ft. $85 34000 $ 2,890,000 SF $1.50 0 $ - $ 722500 % 433,500 | $ 4,046,000
Guardrail LF $15 1200 $ 18,000 SF $1.50 0 $ -1 9% 4,500 | $ 2,700 ; $ 25,200
Guardrail Terminals Each $2,500 4 $ 10,000 SF $1.50 0 $ - $ 2500 | $ 1,500 | § 14,000
Totals | $ 3,259,250 $ 65340 | $ 814813 | $ 488,888 | $ 4,628,290
Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004)
LAND COSTS ASSUMING FULL TAKE ON AFFECTED PROPERTIES
Number of Parcels Land Number of Developed
Units Unit Cost Quantity | Land Cost Dev. Parcels Unit Cost Costs Total
1 - Undeveloped Parcels SF $ 1.50 | 95947 | $ 143,921 0| $ - $ -1 $ 143,921
1 - Developed Parcel SF $ 1.50 | 206257 | $ 309,386 1.8 185000 | $ 185000  $ 494,386
Totals $ 453,306 $ 185000  $ 638,306
SUMMARY

Minimum Costs

Maximum Costs

Range of Costs

$ 4,628,290

$

5,201,256

Number of Parcels negatively impacted

2

Number of Parcels positively impacted

5 (5 Directly, All of the Cline Creek and New River area)

Note: All parcel and structure data based on 2002 parcel and aerial data.

Note: A 25% contingency is added for erosion protection, side slope changes, local drainage relief, etc. and any other unknown that well be determined in pre-design.
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3.2.7 Site Number [0

Problem Description — Site Number 10 evolved from discussions and field visits of the
ADMP team. It was observed that flow in the Cline Creek tributary to Skunk Creek coming
southwest out of the Tonto National Forest made a large sweeping bend at the base of Circle
Mountain Road before it continued under the New River Road Bridge (Appendix B). Circle
Mountain Road is elevated approximately 10 feet above the bottom of the wash bottom. The

sideslope embankment of the roadway is currently unprotected from erosion in any way.

The reason that this particular Jocation is critical is due to the fact that this is the sole access
for residents in the Cline Creek Area. If the roadway embankment were to fail due to
erosion, access would be cut off for approximately four square miles of developed land.

Emergency access would only be available through the air.

Methodology and Design — Design flows for this site came from the Skunk Creek WCMP.
The design 100-year peak flow of 13,747 cfs comes from the northeast and flows south into a
large sweeping bend to the west before it crosses New River Road. The channel velocity in
this location is 15 feet per second and the channel bank shear stress is 8 pounds per square
foot. C. L. Williams Consulting, Inc. (CLW) analyzed this location, Design assumptions are

listed on Figure 3.18.

This site is highly visible to the surrounding area, so aesthetics is an important factor in the
solution chosen for this site. Four structural alternatives were analyzed for the purposes of
this study. The alternative chosen for the recommended alternative is a series of terraced
walls that would be supplemented with a more naturalized treatment such as native plants and
grasses. This alternative is much more visually pleasing as opposed to the more hard
engineered solutions. This treatment would actually incorporate terraced gabion baskets that
would be placed into the embankment. Dumnped rock riprap would be placed below the
gabions to protect the toe of the slope to the scour depth. Backfill would then be placed over
the gabion baskets and riprap. The embankment would then be planted with natural
vegetation of a type that would hold the slope in higher recurrence interval storms such as the

2~year event. Maintenance of the site would be necessary if a larger (100-year) event
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occurred that remaoved the top layer of the treatment. The integrity of the roadway

embankment would not be compromised in anything less than a 100-year event.

The terraced option was the most widely accepted alternative based on the visual aspects of
the alternative. Because of these reasons, the terraced alternative is the recommended

alternative for Site Number 10.

Plan and Profiles — The plan and profile sheet was put together with updated aerial
photography and topography. Existing utilities are shown in the plan view, but actual depths
of these utilities are unknown. The profile shows the existing grade of Circle Mountain
Road, the 100-year water surface elevation profile, and the existing grade at the Cline Creek
thalweg. The design flow (100-year) for Cline Creek is 13,747 cfs and is depicted on the plan
and profile sheet. Refer to Figures 3.18 and 3.19 for the Plan and Profiles and typical

sections of Site Number 10.

Cost Estimates — Cost estimates for this alternative were performed by JEF, As was
discussed previously a range of costs based on the land needed to construct the erosion
protection was necessary. The lower range cost was based on the amount of land needed if
only the right-of-way of the construction was purchased. This is obviously going to be a cost
that is too low based on the fact that it would be very difficult if not impossible to purchase
just the land needed for right-of-way. Because of this, an upper range was established based
on the purchase of every parcel that the right-of-way came in contact. The actual cost is
going to fall somewhere between the two. At the time of the analysis (July, 2004), the fand
costs are assumed to equal $1.50 per square foot of raw ground or $65,340.26 per acre as
provided by the FCDMC. Refer to Table 3.11 for cost estimates for Site Number 10,
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Table 3.11
Cost Estimates for Site Number 10

COST ESTIMATE
Description Construction Land Contingency Engineering Total
Units Unit Cost | Quantity | Construction Cost Units Unit Cost Quantity Land Cost
Excavation Cu.Yd. $10 25400 $ 254,000 SF $1.50 83468.55 $ 125203 | % 63500 | $ 38,100 | $ 480,803
Gabions Cu.Yd. $85 1560 | $ 132.600 | SF $1.50 0 $ 13 33150 | $ 19,890 | $ 185,640
Dumped Rip Rap CuYd. $65 8000 | $ 520,000 | SF $1.50 0 $ “1'$ 130,000 $ 78000 | § 728,000
Landscaping Sq. Yd. $6 9200 | $ 55200 | SF $1.50 0 $ S 13,800 | $ 8,280 | $ 77.280
Misc. Erosion llems LS $100,000 1 $ 100,000 | SF $1.50 0 $ s 25000 | $ 15,000 | $ 140,000
Totals | $ 1,061,800 $ 125203 | § 265,450 | $ 159,270 | $ 1,611,723

Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004)

LAND COSTS ASSUMING FULL TAKE ON AFFECTED PROPERTIES

Number of Parcels Land Dtl\jmlg);';:glfs Developed
. Units Unit Cost Quantity | Land Cost i} Unit Cost Costs Total

2 - Undeveloped Parcels SF $ 150 | 776281 | § 1,164,422 01 % -1 % -1 % 1,164,422

0 - Developed Parcel SF $ 1.50 0 $ - 0 9 -1 $ -1 % -
Totals $ 1,164,422 $ -1 % 1,164,422

SUMMARY
Minimum Costs Maximum Costs
Range of Costs $ 1,611,723 $ 2,650,942

Number of Parcels negatively impacted | 2
Number of Parcels positively impacted | 4 Square Miles ( All of the Cline Creek Area)

Note: All parcel and structure data based on 2002 parcel and aerial data.
Note: A 25% contingency is added for erosion protection, side slope changes, local drainage relief, etc. and any other unknown that weil be determined in pre-design.
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3.2.8 Site Number i1
Problem Description — During the course of the WCMP, the WCMP team identified Site

Number 11 (located upstream and downstream of the New River Road Bridge at Skunk
Creek) as a considerable problem area (Appendix B). The problems include; 1) Residences
in the floodway. 2) Flow breakouts occurring in many locations. 3) A bridge that has a very

severe skew with regards to the flow of Skunk Creek.

Flows come down from the north in Skunk Creek. When they get to Wolf Trap Road, they
begin to break out to the west and southwest. The flow continues to breakout from this
location until approximately 600 feet north of the New River Road Bridge. The flow that
breaks out continues west/southwest until it reaches the New River Road. At this point the
flow inundates the roadway, crosses to the south, floods several residences, then turns

southeast until it intersects back into Skunk Creek.

This occurs because of the following reasons; 1) The channels in the area are braided with
. low banks that tend to allow flow to jurmp between flowpaths from flow event to flow event.
2) Flows, as they approach the bridge, are backed up due to the skew of the bridge combined
with steeper slopes approaching the bridge flattening out causing the stream to drop its
sediment and agrade through the bridge section increasing the water surface elevations and

therefore pushing water out of the system.

Breakout that reaches New River Road just west of the bridge occurs in less than the 10-year
recurrence interval and occurs at a rate of between 700 and 1,000 ¢fs. The velocities
impacting the road at this location are on the magnitude of 5 to 8 feet per second.
Approximately 20 homes are impacted by this breakout either by erosion problems, access

issues, or complete inundation.

Methodelogy and Design — Modeling of this area has taken on many forms, The FCDMC
commenced FLO-2D modeling of this area prior to the beginning of this project which
continues to the current date. The current FIS study, performed by Montgomery Watson in
1997, is the current regulated floodplain/floodway for Skunk Creek. Part 4, Volumes 1 and 2
of the ADMP are a mix of detailed and approximate zone A delineation of Skunk Creek to
. just below the confluence of tributary 6B and Skunk Creek in the south to the County -
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boundaries in the north. This study also included a portion of tributary 6B and tributary
28.839. Part 4, Volumes 7 and 8 of the ADMP, are floodplain delineations that include
portions of Cline Creek Tributary C6, Skunk Creek Tributary 10A, Upper Skunk Tank Wash,
East Fork Desert Lake Wash and West Fork Apache Wash. Of these the Skunk Creek
Tributary 10A enters Skunk Creek just south of Wolf Trap Road. All of these studies
provided backup to the analysis of Site Number 1.

Design flows for this site came from the Skunk Creek WCMP as well as revised flows input
into FLO-2D. These revised flow inputs were done by the FCDMC. JEF used the FLO-2D
GIS output for this analysis. For actual changes to any hydrology, those files can be found at
the FCDMC, The design 100-year peak flow of 7,840 cfs taken from the WCMP was the
design discharge JEF used for the hydraulic calculations.

Three structural alternatives were analyzed. The selected alternative was to construct levees
upstream and downstream of the New River Road Bridge. These levees would stretch
approximately 6,200 lineal feet and would be constructed along both banks confining the
' flows within Skunk Creek upstream and downstream of the bridge. This alternative would
remove all of the homes from the floodway and will make New River Road an all weather
access during 100 year recurrence intervals. However, this alternative is costly. The levees
could create a negative visual impact to the surrounding area. Also, the tributary flow that

currently flows into Skunk Creek naturally would be difficult to bring into the levee system.

This alternative was selected for the recommended alternative based on several factors. First,
this alternative stops the breakouts from occurring and conveys all of the flow to the bridge.
Second, it solves the problem of access on New River Road Bridge making it an all weather
access in the 100-year recurrence interval. Finally, it is a less expensive alternative as
compared with the other alternatives. This alternative has some challenges associated with it.
The acquisition of right-of-way for the levee system may be complex, the permitting required
for construction could be expensive and tricky, visual design of the levees will be expensive
and challenging, and the habitat value around the bridge is moderate to high and would be
impacted. With all of these factors taken into account, this alternative has been carried
forward as the recommended alternative for Site Number 11. Refer to Appendix B under the

heading Site Number 11 for F1.O-2D Exhibits.
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After the decision was made to carry alternative one forward to recommended alternative,
discussions ensued regarding the actual design and aesthetics of the levees in this area. In
response to this question, JEF performed an analysis using the FlowMaster computer program
to determine the range of channel bottom widths that would be acceptable based on depth and
velocity. The results of this analysis were that at 24 foot bottom width and 3 to 1 sideslopes
resulted in a velocity of 16,74 feet per second. At a channel bottom width of 40 feet, the
resulting velocity was 16.21 feet per second. Even though the depths reduce, the velocity
remains somewhat constant creating the need for grade control structures, energy dissipaters,
and possible erosion protection to reduce erosion within the final design. Refer to Appendix

B under the heading Site Number 11 for FlowMaster output.

Plan and Profiles — The plan and profile sheet was put together with updated aerial
photography and topography. Existing utilities are shown in the plan view, but actual depths
of these utilities are unknown, The profile shows the existing flowpath of Skunk Creek and

. the proposed levee bank, The design flow (100-year) for Skunk Creek, taken from the
WCMP, is 7,840 cfs and is depicted on the plan and profile sheet. Refer to Figures 3.20 and
3.21 for the Plan and Profiles and typical sections of Site Number 11.

Cost Estimates — Cost estimates for this alternative were performed by JEF. As was
discussed previously a range of costs based on the land needed to construct the levees was
necessary. The lower range cost was based on the amount of land needed if only the right-of-
way of the levees was purchased. This is obviously going to be a cost that is too low based
on the fact that it would be very difficult if not impossible to purchase just the land needed
for right-of-way. Because of this, an upper range was established based on the purchase of
every parcel that the right-of-way came in contact. The actual cost is going to fall somewhere
between the two. At the time of the analysis (July, 2004), the land costs are assumed to equal
$1.50 per square foot of raw ground or $65,340.26 per acre as provided by the FCDMC.
Refer to Table 3.12 for cost estimates for Site Number 11.
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Table 3.12
Cost Estimates for Site Number 11
COSTS WITH CONCRETE TOE-DOWN
Item Construction Land Contingency Engineering Total
Units | Unit Cost | Quantity | Construction Cost Units Unit Cost Quantity Land Cost
Dike Embankment Cu.Yd. | § 7| 48000 | § 336,000 SF $ 150 283500 $ 425250 | § 84,000 $ 50,400 $ 895650
Channel Excavation Cu. Yd. $ 10 10000 $ 100,000 SF $ 1.50 0 $ -1 % 25,000 $ 15,000 $ 140,000
Soil-Cement Bank Protection Cu. Yd. $ 71 8100 $ 575,100 SF $ 1.50 0 $ -1 $ 143,775 $ 86,265 $ 805,140
Clearing and Grubbing LS $ 8,000 1 $ 8,000 SF $ 150 0 $ -1 % 2,000 $ 1,200 $ 11,200
Concrete Toe-Down (for Soil Cement Lining) | Cu.Yd. | § 155 | 4050 $ 627,750 SF $ 150 0 $ -1 % 156,938 $ 94,163 $ 878,850
Totals | $ 1,646,850 $ 425250 | $ 411,713 $ 247,028 $ 2,730,840
Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004)
COST WITH CEMENT SOIL ALLUVIUM TOE-DOWN
Item Construction Land Contingency Engineering Total
Units | Unit Cost | Quantity | Construction Cost Units Unit Cost Quantity Land Cost
. Dike Embankment Cu.Yd | $ 7| 48000 | % 336,000 SF $ 150 283500 $ 425250 | $ 84,000 $ 50,400 $ 895,650
Channel Excavation Cu. Yd. $ 10 10000 $ 100,000 SF $ 1.50 0 g -1 % 25,000 $ 15,000 $ 140,000
Soil-Cement Bank Protection Cu. Yd. $ 71 12600 $ 894,600 SF $ 1.50 0 $ -1 % 223,650 $ 134,190 $ 1,252,440
Clearing and Grubbing LS $ 8,000 1 $ 8,000 SF $ 150 0 $ -1 % 2,000 $ 1,200 $ 11,200
Totals | $ 1,338,600 | $ 425250 | § 334,650 $ 200,790 $ 2,299,290
Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural altemative. This is equal to $65,340.26 per acre. (July, 2004)
LAND COSTS ASSUMING FULL TAKE CN AFFECTED PROPERTIES
Number of Developed
Number of Parcels Land Dev. P

Units Unit Cost | Quantity Land Cost Parcels Unit Cost Costs Total
5 - Undeveloped Parcels SF $ 150 | 307969 | $ 461,954 0] % - $ - $ 461,954
13 - Developed Parcel SF $ 150 | 3041562 | $ 4,562,343 131 % 185,000 $ 2,405,000 $ 6,967,343
Totals $ 5,024,297 $ 2,405,000 $ 7,429,297
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Table 3.12 Cont.
Cost Estimates for Site Number 11
Summary

Minimum Costs Maximum Costs
Range of Costs [ $ 2,299,290 l $ 9,734,887
Number of Parcels negatively impacted 18
Number of Parcels positively impacted 72 (Approximately)
8100 Total feet of Levee Used for Calculations

Note: All parcel and structure data based on 2002 parcel and aerial data.
Note: A 25% confingency is added for erosion protection, side siope changes, iocal drainage relief, etc. and any other unknown that well be determined in pre-design.
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SECTION 4: CONCLUSIONS

During the refinement of the recommended alternative, the ADMP team looked at eight
separate sites for structural measures and evaluated them qualitatively for reasonableness. The
ADMP team also tried to identify any fatal flaws. Many of the original alternatives, measures, and
sites were discarded for various reasons discussed within the body of this report and Part 8, Volume
4, Section 1. The intent was to come to an agreement on a recommended alternative that was
feasible, made sense, removed as many residences from the floodway as possible, and provided a
comprehensive drainage fix that would address the major flooding problems within the ADMP study
area.

The sites with structural elements within the recornmended alternative include Site Numbers
1,2,5,7,8,9,10, and 11. The form of cach of those structural elements discussed within the body of
this report vary, but when combined with the non-structural recommended alternatives provide a
recommended alternative that meets the goals of the ADMP for reducing the flood hazard and risk

throughout the entire ADMP study area.
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Appendix B
Supporting Calculations and

Alternative Schematic information
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Site Number 1
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Work Study Map from the Letter of Map Revision for Site Number 1
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Site Number 5
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Conceptual Plan Layouts for Site Number §
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Once all of the alternatives were analyzed, they were combined into this concept which is the one that is discussed in the report body.

>
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Design Memorandum for Site Number 5
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Summary of SITE 5 Design H&H

GENERAIL NOTES:

FLO2D model and results are based on the future conditions model reported on in the TDN,
with modifications to add cross sections for determining flows at certain locations.

A spreadsheet was created to do some hydrograph manipulation using the output from
FLO2D. The spreadsheet is named Sites 4 and 5_DesignHydrographs xis.

Normal depth channel calculations were performed using FlowMaster (FM). The project file
is named Sites 4 and 5. fm2.

Culverts were calculated using HYS8. The project files are named by culvert ID.

Channel CH5A and Culverts CLV5A and CLV3B:

Design discharge = 1,050 cfs

Source: FLO2D Cross Section No. 17

Channel — see FM output

Culverts — Use 3 barrel, 12 foot by 5 foot RCB (see HY 8 output for CLV5A)

Channel CH5B:

Design discharge = 250 cfs (see note on third bullet)

Source: Resultant hydrograph bypassing Basin 5A (see spreadsheet tab labeled SI{7E 5
Detention Basin)

Channel - ultimate channel design will be a function of the amount of flow spilled to the
basin, Will probably be about 250 cfs (see FM output)

FULLER
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Basin SA

« Basin is offline design

e Total volume required is 40 ac-feet

e Basin depth is approximately 5 feet

¢  Will require two control/spillway structures to allow all but 250 cfs of inflow hydrograph to

enter into basin.,

Channel CH5C and Culverts CLVSC and CLV5D:

Design discharge = 250 cfs

Source: Resultant hydrograph bypassing Basin 4A (see spreadsheet tab labeled SITE 5
Detention Basin)

Channel — see FM output

Culverts — Use 1 barrel, 8 foot by 5 foot RCB (see HY$ output for CL.V5C)

Channel CH5D and Culverts CLV5E and CLVS5E:

Design discharge = 1,350 cfs (see third bullet)

Source: 250 cfs bypassing Basin SA plus the additional flow generated by the area generally
south of Cloud Road and West of 3" Street (approximately 1,100 cfs at the peak time of the
bypass hydrograph). The intervening tributary flow hydrograph was calculated from the
future condition FLO2D results by subtracting the resultant hydrograph at Cloud Road,
between 3™ Avenue and 7" Street (Cross Sections 6 plus 8), from the hydrograph at 3* Street,
between Cloud Road and a quarter of a mile south of Galvin Street (Cross Section 19).
Channel is to be a regrade of existing wash to section shown on FM output. The intent of the
design is to provide bankfull capacity for something less than the 100-year flow
(approximately 1,100 cfs), with the full 100-year flow being conveyed in a “floodway”
(encroached section) that surcharges the channel by one foot. See FM output for cross
section.

Culverts — Use 4 barrel, 12 foot by 5 foot RCB (see HYS output for CLVS5E)

JE FULLE
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FLO-2D model information

(All files related to the FLO-2D models is found in Part 3, Volume 2. This appendix only
contains a hard copy of those files that were changed for cross section modification.
. (FPINOUT.DAT and CROSSMAX.OUT))
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FPINOUT.DAT
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8 0

338 32
0.00 1]
3.00 1
3.08 2
3.25 3
3.33 1
3.42 [
3,50 11
3.58 15
3.67 21
3.75 30
3.83 37
3.92 33
4.00 79
4.08 192
4.17 106
4.25 88
4.33 68
4.42 52
4.50 38
4.58 27
4.67 20
4.75 15
4.83 12
4.92 ]
5.00 7
5.08 &
5.17 5
5.25 4
5.67 3
6.17 2
6.42 1
6.50 0

5948 56
0.00 0
0.75 1
2.33 2
3.25 3
3.33 4
3.4z 9
3.50 2l
3.58 40
3.87 65
31.75 104
3.83 15¢
3.92 219
4.00 308
4.08 417
4.17 515
4,25 584
4,33 630
4,42 672
4,50 690
4,58 675
4.67 635
4.75 575
4.83 507
4,92 441
5.00 378
5.08 323
5.17 276
5.25 236
5.33 202
5,42 170
5.50 135
5.58 97
5.67 73
5.75 60
5,83 51
5.92 44
6.00 39
6.08 34
6.17 30
6.25 27
6.33 24
6.42 21
6.50 18
6.58 16
6.67 14
6.75 12
6.83 10
6.92 9
T.00 7
7.08 6
T.25 5
T.33 4
7.50 3
T.82 2
8.50 1
8.58 0

FPINOUT.DAT

E FULLER
HDROIOGY & GIOHORPIOIOA, I




12841 18
0.00 @
3.42 1
3.50 3
3.58 a
3.87 7
3.75 10
3.83 12
3.92 20
4.00 32
4.08 33
4,17 31
4,25 18
4.33 11
4,42 7
4,50 3
4.58 b
4.92 1
5.00 0

13622 19
0.00 o
3.42 1
3.58 3
3.67 6
31.75 11
3.83 14
3.92 23
1,00 38
4.08 49
1.17 47
4.25 33
4,33 22
4,42 15
4,50 9
4,58 5
4,67 3
4.75 2
4,92 1
5,00 Q

13281 20
0,00 Q
3.08 1
3.58 3
3.67 a
3.75 28
3.83 33
3.92 37
4.00 LE]
4.08 58
4.17 59
4.25 57
4.33 a3
4.42 36
4,50 30
4.58 21
4.67 1k
4.75 5
4.83 3
5.08 1
5.17 0

13372 22
0.00 Q
3.42 1
3,50 2

58 4

135
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3.68 23
3.67 36
3.75 60
3.83 93
3.82 124
4.00 197
4.08 298
4.17 366
4,25 342
4.33 256
4.42 18¢
4.50 133
4.58 88
4.67 57
4,75 38
4,83 25
4.92 17
5.00 12
5.08 8
5.17 5
5.25 4
5.42 3
6.25 2
6.42 1
6.50 o4
13531 49
0.00 Q
0.2% 1
0.42 z
0.75 3
2.58 4
2.92 5
3.17 6
3.33 7
3,42 19
3.50 19
3.58 3l
3.67 50
3.75 az
3.83 12z
3,92 l1a7
4,00 296
4.08 427
4.17 518
4.25 s08
4.33 423
4.42 318
4.50 228
4.58 158
4,67 111
4,175 17
4,83 55
4,92 40
5.00 31
5.08 23
5.17 18
5.25 13
5.33 10
5.42 7
5.58 6
5.75 5
.08 4
.25 3
6.42 2
6.75 1
6.83 0
372
8 15 16 25 35 36 49 61 &2 75

88 101 102 115 128 129 142 156 170 184
198 213 227 228 242 257 273 290 307 328
369 410 a5l 483 535 577 620 664 717 T2
830 890 §52 1014 1015 1078 1142 1208 1274 1275

1342 1410 1479 1548 1549 1519 1690 1761 1762 1834
1907 1980 2054 2055 2056 2131 2132 2207 2208 2283
2284 2359 2360 2435 2436 2511 2512 2587 2588 2663
2664 2739 2740 2815 2816 2891 2892 2967 2968 3043
3044 3119 3120 3195 3196 3271 3272 3347 3348 3423
3424 3499 3500 3575 3576 3377 3653 3654 3730 3731
3807 3808 3884 3895 3961 3962 4038 4039 4115 4116
4191 4192 4193 42648 4269 4343 4344 4345 4419 4420
4494 4495 4568 4569 4570 4643 4644 4717 4718 4790
4791 4792 4864 4865 4937 4938 5009 5010 5011 5082
5083 5154 5155 5226 5227 5298 5299 5370 5371 5442
5443 5514 5515 5586 5557 5658 5659 5730 5731 5802
5803 5874 5875 5954 6033 6034 6113 6114 6192 6193
6194 6272 6273 6351 6352 6129 6430 6431 6508 6509
6585 6586 6587 6663 6664 6149 6741 6817 6818 6894
6895 6971 6972 7048 4% 4125 7126 7127 7204 7205
7282 7283 7284 7362 7363 141 7442 7520 7521 7599
7600 ) 7679 7680 1758 1159 7760 783% 7840 7920
7921 1922 8002 8003 2004 5085 8086 8087 8169 8170

FPINOUT.DAT
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8171 8254 8255 83389 8340 8341 8425 8426 8427 8512
8513 8514 8600 8601 8688 8689 8690 8777 8778 8779
8367 8868 8R63 8958 8959 8960 90590 3051 9142 9143
9144 9235 9236 9237 9328 9330 9331 09424 9425 942€
9520 9521 96186 9617 9618 9712 9713 9714 9715 9810
9811 9812 9908 9909 9910 10007 10008 10106 10107 10108
10206 10207 10208 10307 10308 10309 10409 10410 10411 10512
10513 10615 10616 10617 10718 10720 10721 10824 10825 10826
10930 10931 10832 11037 11038 11144 11145 11251 11252 11358
11350 11465 11466 11572 11573 11679 11680 11786 11787 11893
11894 12000 12001 12107 12308 12214 12215 12321 12322 12427
12428 12429 12534 1253% 12640 12641 12745 12746 12840 12931
13020 13108 13194 13278 13360 13559 13560 13561 13562 13563
13564 13565
21 0
z 14 12088 121985 12302 12409 12516 12622 12728 12823 12914 13003 13091 13177 13261 13343
4 15 11l 1177 1244 1313 1381 1450 1521 1592 Lagd 1736 1408 1881 1955 2029 2104
4 14 2179 2255 2331 2496 Z4R2 2558 2633 2709 2785 2861 2936 01z 3087 3162
4 12 3239 3315 3391 3466 3452 3618 3695 377 3847 3924 4001 40717
4 47 4154 4231 4307 4387 1458 4531 4609 4678 4752 4825 4897 4970 5042 5113 5184 5255 5327 5398 5465
5540 6611 5682 5754 5826 5898 5976 6056 6135 6214 6292 G370 6449 €526 6603 6679 6755 6831 €907 6884 7060
1137 1215 7293 7372 7450 7528 T60E
3 38 8095 8096 8097 8098 8089 81040 g1ot 2102 8103 8104 8105 8196 8107 gles 8109 8110 8111 8112 8113
8114 8115 8116 8117 g1is8 8119  B120 8121 $122 8123 8124 8125 8124 8127 81y 212% 8130 8131 8132 §133
2 19 11442 11549 11655 11763 11870 11977 12684 12181 12298 12405 12512 12618 12724 1281% 12910 12599 13087 13174 13258
3 14 8134 8135 8136 8137 8138 8139 8140 814l  8l4z 8143  Bi44 8145 Hl46 8147
3 4 1591 1592 1593 1594 15985 159¢
3 4 2634 2635 2636 2637
3 16 4155 4156 4157 4158 4158 4160 4lsl 4162 4163 4164 4165 4166 4167  4lesd 4168 4170
q 20 3064 4041 4118 4195 4271 4347 4422 4497 4572 4646 4720 4794 4867 4940 5013 5085 5157 5228 5301
5373
L] 20 5805 5877 5956 6036 G6ll6 6196 6275 6354 6433 6511 €589 6666 6743 6820 6897 6874 7051 7Lz 7207
7286
4 5 1122 1188 1255 1323 1391
3 4 3327 3328 3329 3330
3 6 12095 12096 12097 12098 1209% 12100
4 27 2113 2189 2265 2341 2417 2493 2569 2645 2721 2797 2873 2849 3025 3101 3177 3253 3329 3405 3481
35357 3634 3711 3738 3865 3942 4019 4086
3 10 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045
2 25 10173 10274 10376 10479 10582 10686 10791 10897 11004 11111 11218 11325 11432 1153% 11646 11753 11860 11867 12074
12181 12288 12395 12502 12608 12714
4 12 3124 3200 3276 3352 3428 3504 33581 3658 3735 3812 3889 3966
3 35 3966 3967 3968 3969 3970 3971 3972 3973 3974 3975 349746 3997 Jure 3979 3980 3981 3982 3983 3984
3985 3986 3987 3988 3989 3990 3991 3992 3993 3891 3995 3996 3897 3998 3999 4000
FPINOUT.DAT
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CROSSMAX.OUT
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THE MAXTMUM DISCHARGE FRCM CROSS SECTION 115 i 2053.61 CFS
THE MAXIMUM DYSCHARGE FROM NODE 12088 IS: 3.01 CFS AT TIME 4.2% HOURS WITH A MAXIMUM DEPTH OF: 0.17 FEET
THE MAXIMUM DYSCHARGE FROM NODE 12195 IS: 0.84 CF5 AT TIME 4.8) HOURS WITH A MAXIMUM DEPTH OF: 0.11 FEET
THE MAXIMUM DISCHARGE FROM NQDE 12302 IS: 61.05 CFS AT TIME 4.9%2 HOURS WITH A MAXIMUM DEPTH OF: 0.70 FEET
THE MAXIMUM DISCHARGE FROM NQDE 12409 T8: 259.33 CF$ AT TIME 4.%]1 BOURS WITH A MAXIMUM DEPTH OF: 1.72 FERT
THE MAXIMUM DISCHARGE FROM NQUE 12516 IS: 380.02 CFS AT TIME 4.91 HOURS WITH A MAXIMUM DEETH OF: 2.35 FEBT
THE MAXIMUM DISCHARGE FROM NOOE 12622 IS: 571.78 CFS AT TIME 4.93 HOURS WITH A MAXIMUM DEPTH OF: 3.89 FEET
THE MAXIMUM DISCHARGE FROM NODE 12728 IS: 264,35 CF3 AT TIME 4.9%3 HOURS WITB A MAXIMUM DEETE OF: 2.25 FEET
‘THE MAXIMUM DISCHARGE FROM NODE 12823 IS: 194.15 CFS AT TIME 5.12 HOURS WITH A MAXIMUM DEPTH OF: 1.71 FEET
THE MAXIMUM DISCHARGE FROM NODE 12914 IS: 102.89 CF5 AT TIME 4.34 HOURS WITH A MAXTMUM DEPTH OF: 1.0% FEET
THE MAXIMUM DISCHARGE FROM MODE 13003 IS: 88.96 CFS AT TIME 4.3%0 HOURS WITH A MAXIMUM DEFTH OF: 0.74 FEET
THE MAXTMUM DISCHARGE FROM NODE 13091 Is: 81.46 CF5 AT TIME 4.32 HOURS WITH A MAXIMUM DEPTH OF: 0.5% FEET
THE MAXTMUM DISCHARGE FROM NODE 13177 IS: 95.78 CFS AT TIME 4.26 HOURS WITH A MAXIMUM DEPTH OF: 0.61 FEET
THE MAXIMUM DISCHARGE FROM NODE 13261 IS: 137.68 CFS AT TIME  4.34 HOURS WITH A MAXIMUM DEBTH OF: 0.89 FEET
THE MAXYMUM DISCHARGE FROM NODE 13343 I35: 52.52 CFS AT TIME 4.41 HOURS WITH A MAXIMOM DEPTH OF: 0.51 FEET

THE MAXIMUM DISCHARGE FRCM CROSS SECTION 2 Is H 416,8% CFS

THE MAXIMOM DISCHARGE FROM WODE 1111 Is: 0.62 CFS AT TIME 4.00 EOURS WITH A MAXIMUM DEPTH OF: 0.20 FEUT
THE MAXIMUM DISCHARGE FROM NODE 1177 15: 0.53 CF3 AT TIME 4.00 HOURS WITH A MAXIMUM DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NODE 1244 IS: 8.79 CFS AT TIME 4.48 HOURS WITH A MAXKTMUM DEPTH OF: 1.11 FEET
THE MAXIMUM DISCHARGE FROM NODE 1313 1§: 34 .46 CF3 AT TIME 4.42 HOURS WITH A MAXIMUM DEPTH OF: 1.79 FEET
THE MAXIMUM DISCHARGE FROM WQDE 1381 IS: 4.38 CFS AT TIME 4.%8 BOURS WITH A MAXIMUM DEPTH OF: 1.57 FELT
THE MAXIMUM DISCHARGE FROM NODE 1450 IS: 126.51 CFS AT TIME 4.56 BOURS WITH A MAXIMUM DEPTH OF: 1.60 FE

THE MAXIMUM DISCHARGE FROM NODE 1521 I3: 44.78 CF5 AT TIME 4.4% HOURS WITH A MAXIMUM DEFTH QF: 0.95 FEET
THE MAXIMUM DISCHARGE FROM NQDE 1592 I5: 60.15 CF5 AT TIME 4.49% BOURS WITH A MAXIMUM DEFTH OF: 1.25 FEET
THE MAXIMUM DISCHARGE FROM NOUDE 1664 IS: 32.30 CFS AT TIME 4.63 HOURS WITH A MAKIMUM DEPTH OF: 1.92 FEET
THE MAXIMUM DISCHARGE FROM NODE 1736 13: 11.79 CF2 AT TIME 4.537 HOURS WITH A MBRXTMUM DEPTH OF: 0.44 FEET
THE MAXTMUM DISCHARGE FROM NODE 1808 15: 40.18 CF3 AT TIME 4.58 HOURS WITH A MAXIMUM DEPTH OF: 0.49 FEET
THE MAXIMUM DISCHARGLE FROM NODE 1881 1IS: 45.49 CFS AT TIME 4.61 HOURS WITH & MAXIMUM DEPTH OF: 0.92 FEET
THE MAXIMUM DISCHARGE FROM HODE 1955 15: 18.9%92 CFS AT TIME 4.52 HOURS WITH A MAXIMUM DEPTH OF: Q.65 FEET
THE MAXIMUM DISCHARGE FROM NODE 2029 15: 4.65 CFS AT TIME 4.95 HOURS WiTH & MBXIMUM DEPTH CF: 0.32 FEET
THE MAXIMUM DISCHARGE FROM MODE 2104 15: 40,7+ CF5 AT TIME 4.56 HOURS WIiTh A MAXIMUM DEPTH OF: 0.49 FEET

THE MAXIMUM DISCHARGE FROM CROSS SECTION 3 15 H 494,72 CFS

THE MAXIMUM DISCHARGE FROM NODE 2179 1I5: 28.31 CFS AT TIME 4.68 HOURS WITH A MAXIMUM DEPTH OF: 0.56 FEET
THE MAXIMUM DISCIARGE FROM NODR 2255 IS: 3.76 CFS AT TIME 4.065 HOURS WITH A MAXIMUM DEPTH OF: ¢.70 FEET
THE MAXIMUM DISCHARGE FROM NODE 2331 13: 22.20 CFS AT TIME 4.62 HOURS WITH A MAXIMUM DEPTH OF: G.81 FEET
THE MAXIMUM DISCHARGE FROM NODE 2406 I3: 28.60 CF5 AT TIME 4.67 HOURS WITH A MAXIMUM DEPTH OF: 0.36 FEET
THE MARIMUM DISCHARGE FROM NODE 2482 IS: 53.94 CFS AT TIME 4,74 HOURS WITHE A MAXIMUM DEPTH OF: 0.63 FEET
THE MAXIMUM DISCHARGE FROM RODE 2558 I3: 55.64 CFS AT TIME 4.7% HOURS WITE A MANIMUM DEPTH OF: 0.75% FEET
THE MAXIMUM BISCHARGE FROM NODR 2633 IS: 19.22 CFS AT TIME 4,69 HOURS WITE A MAXIMUM DEPTH OF: 0.30 FEET
THE MAXIMUM DISCHARGE FRUM NODE 2709 IS: 29.11 CFS AT TIME 4.65 HOURS WITF A MAXIMUM DEPTH OF: 0.48 FEET
THE MAXIMUM DISCHARGE FROM NODE 2785 I5: 36.77F CFS AT TIME 4.63 HOURS WITH A MAXIMUM DEPTH OF: 0.45 FEET
THE MAXIMUM DISCHARGE FROM NODG 2861 IsS: 83.22 CFS& AT TIME 4.%7 HOURS WITE A MAXIMUM DEPTH QF: 0.82 FEET
THE MAXIMUM DISCHARGE FROM NODE 2936 1IS: §9.66 CFS AT TIME 4.55 HOURS WITE A MAXIMUM DEPTH OF: 0,82 FELT
THE MAXIMUM DISCHARGE FROM NODE 3012 Is: 70.75 CFS AT TIMB  4.63 BOURS WITE A MAXIMUM DEPTH OF: 0.88 FEET

JE FULLER CROSSMAX.OUT
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THE MAXIMUM DISCHARGE FROM NODE 3087 Is: 57.70 CF5 AT TIME 4.70 HOURS WITH A MAXIMUM DEPTH OF: Q.62 FEBT
THE MAXIMUM DISCHARGE FROM NODE 3162 Is: 45.84 CF3 AT TIME 4.70 HOURS WITH A MAXIMUM DEPTH OF: 0.42 FERT
THE MAXIMUM DISCHARGE FROM CROSS SECTION H 557.98 CFS

THE MAXIMUM DISCHARGE FROM NODE 3239 13: 89.61 CFS AT TIME 4.66 HOURS WITH A MAXIMUM DEPTH OF: 0.87 FEST
THE MAXIMUM DISCHARGE FROM MNODE 3315 IS: 79.58 CFS AT TIME 4.64 HOURS WITH A MAXTMUM DEPTH OF: 0.90 FEzT
THE MAXIMUM DISCHARGE FROM NODE 3391 IS: 63.72 CFS AT TIME 4.68 HOURS WITH A MAXIMUM DEPTH QF: 1.10 FELT
TEE MAXIMUM DISCHARGE FROM NGDE 3466 IS: £€6.77 CFS AT TIME 4.66 HOURS WITH A MAXIMUM DEPTH QF: 0.73 FE
THE MAXIMUM DISCHARGE FROM NODE 3452 18: 2.84 CFS AT TIME 4.32 HOURS WITB A MAXIMUM DEPTH QF: 0.12Z FEET
THE MAXIMUM DISCHARGE FROM NQDE 3618 IS: 49.37 CF$ AT TIME 4.65 HOURS WITH A MAXTIMUM DEPTH OF: 0.42 FERT
THE MAXIMUM DISCHARGE FROM NODE 3695 13: 70.36 CFS AT TIME 4,73 HOURS WITH A MAXIMUM DEPTH OF: 0.87 FEET
THE MAXIMUM DISCHARGE FROM NODE 3771 I3: 84.92 CF$ AT TIME 4.78 HOURS WITH A MAXIMUM DEPTH QOF: 0.87 FEET
THE MAXIMUM DISCHARGE PROM NODE 3847 IS: 76.52 CFS AT TIME 4,76 HOURS WITH A MAXIMOM DEPTH OF: .53 FEET
THE MAXIMUM DISCHARGE FROM NODE 3924 IS: 39.28 CFS AT TIME 4.95 HOURS WITH A MAXIMUM DEPTH OF: 1.39 FEET
THE MAXIMUM DISCHARGE FROM NODE 4001 IS: 17.23 CFS AT TIME 4.75 HOURS WITH A MAXIMUM DEPTH oF: Q.42 FERT
THE MAXIMUM DISCHARGE FROM HODE 4077 15: 9.74 CF5 AT TIME 4.73% HOURS WITH A MARXTMUM DEPTH OF: Q.20 FEET
THE MAXIMUM DYSCHARGE FRCM CROSS SECTIOM H 157.94 CFS

THE MAXIMUM DISCBARGE FROM NODE 4154 IS5: 24,34 CFS AT TIME 4.78 HOURS WITH A MAXIMUM DEPTH OF: {.33 FEET
THE MAXIMUM DISCHARGE FROM NQDE 4231 IS: 23.85 CF5 AT TIMK 4.92 HOURS WITH A MAXIMUM DEBTH OF:

THE MAXIMUOM DISCHARGE FROM NODU 4307 I3: 22.23 CM3 AT TIME 4.76 HOUR3 WITH A MAXIMUM DEPTH OF: 0.38 FERT
THE MAXIMOM DISCHARGE FROM NODD 4382 I3: 20.99 CF3 AT TIME 4.76 HOUR3 WITH A MAXIMUM DEBRTE OF: 0.30 FEET
THE MAXYMUOM DISCHARGE FROM NQOB 4458 IS: 14.20 CF3 AT TIME 4.8%0 HOURS WITH A MAXIMOM DEPTH QF: 0.28 FEET
THE MAXIMUM DISCHARGE FROM NODE 4531 IS: 14.04 CF5 AT TIME 4.85 HOURS WITH A MAXIMUM DEETE OF: 0.26 FEET
THE MAXIMUOM DISCHARGE FROM NODE 4605 IS: 13.36 CF5 AT TIME 4.93 HOURS WITH A MAXIMUM DEPTH QF: 0.29 FEET
THE MAXIMUOM DISCHARGE FROM NODE 4678 IS: 12.38 CF5 AT TIME 4.96 HOURS WETB A MAXIMUM DEPTH OF;: 0,26 FEET
THE MAXIMUM DISCHARGE FROM NODE 4752 IS: 12.31 CF5 AT TIME 4.92 HOURS WITH A MAXIMUM DEPTH OF; Q.28 FEET
THE MAXIMUM DISCHARGE FROM NODE 4825 Is: 2.23 CF5 AT TIME 5.12 HOURS WITH A MAXIMUM DEPTH OF; 0,20 FEET
THE MAXIMUM DISCHARGE FROM NODE 4897 IS: 1.35 CF3 AT TIME 5.1% HOURS WITH A MAXIMUM DEPTH OF: Q.08 FEET
THE MAXIMUM DISCHARGE FROM NODE 4970 IS: 5.50 CFS AT TIME 4.98 HOURS WITH A MAXIMUM DEFTH OF: 0.23 FRET
THE MAXIMUM DISCHARGE FROM NODE 5042 I3: 2.13 CF3 AT TIME 5.07 HOUR3 WITH A MAXIMUM DEPTH OF; 0.21 FEET
THE MAXIMUM DISCBARGE FROM NODE 5113 IS: 1.49 CFS AT TIME 5.15 HOURS WITH A MAXIMOM DEPTH OF: 9.12 FERT
THE MAXIMUM DISCHARGE FROM NOOE 5184 IS: 0.98 CF3 AT TIME 4.00 HOURS WITH A MAXIMUM DEPTH oF: {.07 FEET
THE MAXIMUM DISCHARGE FROM NODE 5255 IS: 0.98 CF3 AT TIME 4.00 HOURS WITH A MAXIMUM DEFTH OF: 0.06 FEET
THE MAXIMOM DISCHARGE FROM NODE 5327 IS: 1.61 CFS AT TIME 5.27 HOURS WITH &4 MAXIMUM DEPTH OF: 0.10 FEET
THE MAXIMOM DISCHARGE FROM NODE 5398 IS: 2.14 CF5 AT TIME 5.27 HOURS WITH A MAXIMUM DEPTH QF: Q.14 FEET
THE MAXIMUM DISCHARGE FROM NQDE 5469 IS: 1.53 CF5 AT PIME 4.01 HOURS WITH A MAXTIMUM DEPTH OF: Q.11 FEET
THE MAXIMUM DISCHARGE FROM NODE 5540 IS: L.20 CFS AT TIME 4.02 HOURS WITH A MAXIMUM DEPTH OF: 0.1L0 FERT
THE MAXIMUM DISCHARGE FROM NODE SelL IS: 1.36 CF3 AT TIME 4.14 HOURS WITH A MAXIMUM DEFTH OQF; 0,08 FEET
THE MAXTMUM DISCHARGE FROM NQDE 5682 I5: 1,49 CFS AT TIME 4.00 HOURS WITH A MAXIMUM DEPTH OF: 0.08 FEET
THE MAXIMUM DISCHARGE FROM NODE 5754 IS: 1.87 CFS AT T'IME  3.96 HOURS WITH A MAXIMUM DEPTH OF: 0.11 FEET
THE MAXIMUM DISCHARGE FROM NODE 5826 IS: 1.67 CFS AT TIME 4,15 HOURS WITH A MAXIMUM DEPTI OF: 0.10 FEET
THE MAXIMUM DISCHARGE FROM NODE 5898 I%: 1.24 CFS AT TIME 3.9% HOURS WITH A MAXIMUM DEPTH OF;: 0.08 FE
THE MAXIMUM DISCHARGE FROM NODE 5976 IS: 1.60 CF5 AT TIME 4.07 HQURS WITH A MEXIMUM DEPTH OF: 0.12 FEET
THE MAXIMUM DISCHARGE FROM NODE 6056 IS: 1.75 CF3 Al TIME 4.15 HOURS WITH A MARXIMUM DEPTH OF: 0.12 FEET
TIHE MAXIMUM DISCHARGE FROM NODE 6135 IS 1.65 CFS AT TIME 3.98 HOURS WITH A MAXIMUM DEPTH OF: 0.10 FEET
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

THE MAXIMUM DISCHARGE FROM NODE 6214 1s: 2.04 CFS AT TIME 4.05 HOURS WITH & MAXIMUM DEPTH OF: 0.1 FERT
THE MAXIMUM DISCHARGE FROM NODE 6292 18: 2.46 CFS AT TIME 4.25 HOURS WITH A MAXIMUM DEPTH OF: 0.13 FERT
THE MAXIMUM DISCHARRGE FROM NODE 6370 15: 2.56 CFS AT TIME 4.17 HOURS WITH A MAXIMUM DEPTH OF: 0.14 FEET
THE MAXIMUM DISCHARGE FROM NODE 6449 I5: 1.70 CFS AT TIME 4.15 HOURS WITH A MAXIMUM DEPTH OF: 0.11 FERT
THE MAXIMUM DISCHARGE FROM NODE 6526 15: 1.38 CFS AT TIME 4,15 HOURS WITH & MAXIMUM DESTH OF: 0.12 FEET
THE MAXIMUM DISCHARGE FROM NODE 6603 15: 1.70 ¢FS$ AT TIME 4.1% HCURS WITH A MAXIMDM DEPTH OF: 0.14 FEET
THE MAXIMUM DISCHARGE FROM NODE 6679 15: 2,02 CF$ AT TIME 4.75 HODRS WITH A MAXIMUM DEPTR OF: 0.15 FEET
THE MAXIMUM DISCHARGE FROM NODE 6755 15: 2,52 CF$ AT TIME 4.24 HOURS WITH A MAXIMUM DEPTH OF: 0.13 FEET
THE MAXIMUM DISCHARGE FROM NODE 6831 185: 1.86 CFS AT TIME 4.2% HOURS WITH & MAXIMOUM DEBTH OF: 0.14 FEET
TRE MAXIMUM DISCHARGE FROM NODE 6807 18: 2.69 CFS AT TIME 4.25 HOURS WITH A MAXIMUM DEETH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NODE 6984 135: 3.11 CFS AT TIME 4.25 HOURS WITH A MAXIMUM DEETH OF: 0.16 FEET
THE MAXIMOM DISCHARGE FROM NODE 7060 IS: 2.08 CFS5 AT TIME 4.24 HOURS WITH A MAXIMUM DEPTH OF: 0.13 FELT
THE MAXIMUM DISCHARGE FROM KODE 7137 18: 1.93 CFS AT TIME 4.21 BOURS WITH A MAXIMUM DEPTH OF: 0.12 FEET
THE MAXIMUM DISCHARGE FROM NODE 7215 1I5: 2.00 CFS AT TIME 4.27 HOURS WITH & MAXIMUM DEPTH OF; 0.13 FEET
THE MAXIMUM DISCHARGE FROM NODE 7293 1S: 4.00 CFS AT TIME %.45 HOURS WITH A MAXIMUM DEPTH OF: 0.29 FEET
THE MAXIMUM DISCHARGE FROM MODE 7372 15: $.93 CFS AT TIMF 5,50 BOURS WITH A MAXIMUM DEPTH OF: 0.3% FELT
THE MAXIMUM DISCHARGE FROM NODE 7450 I5: 2.05 CF$ AT TIME 5,52 HOURS WITH A MAXIMUM DEPTH OF: 0.24 FEET
THE MAXIMUM DISCHARGE FROM NODE 7528 I5: 1.76 CFS AT TIME 4.00 HOURS WITE & MAXIMUM DEPTH QF: 0.14 FEET
THE MAXIMUM DISCHARGE FROM NODE 7606 IS: 2.16 CFS AT TIME 4.00 HOURS WITH A MAXIMUM DEPTH OF: 0.14 FEET

1051,31 CFS

THE MAXIMUM DISCHARGE FROM CROSS SECTICN 6 IS

THE MAXIMUM DISCHARGE FROM NODE 8095 13: 0.63 CFS AT TIME 4.23 HOURS WITH A MAXIMUM DEPTH QF: 0.14 FEET
THE MAXIMUM DISCHARGE FROM NODE B0%E I5: 1.07 CFS AT TIME 4.22 HOURS WITH A MAXIMOM DEPTH OF: 0.1¢ FEZT
THE MAXIMUM DISCHARGE FROM NODE 8097 Is: 1.38 CFS AT TIME 4.15 HOURS WITH A MAXIMUM DEPTH OF: 9.18 FEET
THE MAXIMUM DISCHARGE FROM NODE 8098 15: 1.97 CFS AT TIME 4.19 HOURS WITH A MAXIMUM DEPTH OF: 0.20 FEIT
THE MAXIMUM DISCHARGE FROM NCGDE 3699 15: 2.16 CF5 AT TIME 4.19% HOURS WITH A MAXIMUM DEETR OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NGDRE 8100 185: 2.03 CF5 AT TIME 4.23 HOURS WITH A MAXIMUM DEFTH OF: 0.21 FEET
THE MAXIMUM DISCHARGE FROM MODR 8101 18: 1.0% CFS AT TIME 4.2% HOURS WITH A MAXIMUM DEPTH OF: 0.22 FEET
THE MAXIMUM DISCHARGE FROM NODE 8102 IS: 0.9%9 CF3 AT TIME 4.31 HOURS WITH A MAXIMUM DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM RODD 8103 135: 1.39 CFS AT TIME 4.33 HOURS WITH A MAXIMUM DEPTH OF: 0.19 FE&T
THE MANIMUM DISCHARGE FROM NODE 8104 15: 4.34 CFS AT TIME 4.29% HOURS WITH A MAXIMUM DEPTH OF: .20 FEET
THE MAXIMUM DISCHARGE FROM NODE 8105 I15: 3.85 CFS AT TIME 4.12 ROURS WITH A MaxIMUM DEPTH OF: .22 FERT

THE MAXIMUM DISCHARGE FROM MODE 8104 15: 5.24 CF3 AT TIME 4.26 BOURS WITH A MAXIMUM DEPTH COF: 0.23 FEET
THE MAXIMUM DISCHARGE FROM NODE 8107 IS: 29.29 CFS AT TIME 4.31 HOURS WITH A MaXIMUM DEPTH OF: 0,61 FEET
THE MAXIMUM DISCHARGE FROM NODE 810% 15: 36.38 CF3 AT TIME 4.31 BOURS WITH A MAXIMUM DEPTH OF: 0.53 FEET
THE MAXIMUM DISCHARGE FROM NODE 8109 15: 29.73 CF5 AT TIME 4.32 BOURS WITH A MAXIMUM DEPTH OF: 0.46 FEET
THE MAXIMUM DISCHARGE FROM NODE 8110 15: 27.33 CFS AT TIME 4.32 HOURS WITH p MAXIMUM DEPTH OF: 0.42 FEET
THE MAXIMUM DISCHARGE FROM NQODE 8111 15: 31.4% CFS AT TIME 5.61 HOURS WITH A MAXIMUM DEPTH OF: 0.44 FEET
THE MAXIMUM DISCHARGE FROM NODE 8112 18: 25.76 CFS AT TIME 5.61 HOURS WITH 3 MAXIMUM DEPTH OF: 4.37 FEET
THE MAXIMUM DISCHARGE FROM NODE 8113 18: 19.9%6 CFS AT TIME 5%.53 HOURS WITH A MAXIMUM DEPTH OF: 9.31 FEET
THE MBXIMUM DISCHARGE FROM MODE 8114 15: 16.43 CF5 AT TIME 5.51 HOURS WITH & MAXKIMUM DEPTH OF: Q.27 FEET
THE MAXTMUM DISCHARGE FROM NODE 8115 18: 13.19 CFS AT TIME 5.49% HOURS WITH A MAXIMUM DEPTH OF; Q.23 FEET
THE MAXIMIM DISBCHARGE FROM NODE 8116 15: 12.21 CF5 AT TIME 5.34 HOURS WITH A MAXIMUM DEPTH OF: 0.24 FERT
THE MAXIMUM DISCHARGE FROM NODL 8117 IS: 11.76 CFS AT TIME 5.34 HOURS WITH A MAXIMUM DERPTH OF: 0.23 FEET
THE MAXIMUM DISCHARGE FROM NODE 2118 15: 11.48 CFS AT TIME 5.38 HOURS WITH A MAXIMUM DEPTH OF: 0.21 FEET
THE MAXTMUM DISCHARGE FROM NODE 8119 15: 17.52 CFS AT TIME 5.29%9 HOURS WITH A MAXIMUM DEPTH OF: 0.28 FERT
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THE MAXIMUM DISCHARGE FROM NODE 8120 IS: 35.22 CFS AT TIME 5.35 HOURS WITH A MAX1MUM DEFTH OF: 0,43 FEET
THE MAXTMUM DISCHARGE FROM NODE 8121 15: 59.60 CF3 AT TIME 5.32 HOURS WITH A MAXIMUM DEPTH OF: 0.56 FEET
THE MAXIMUM DISCHARGE FROM NODE 8122 Is: 141.46 CFS AT TIME 5.37 HOURS WITH A MAXIMOUM DEPTH OF: 1.34 FEET
THE MAXIMUM DISCHARGE FROM NODE 8123 1s: 206.60 CFS AT 1IME 5.31 HOURS WITH A MAXIMUM DEPTH OF: 1.89 FERT
THE MAXIMUM BISCHARGE FRUM NODE 8124 I8: 202.41 CF3 AT TIME 5.34 HOURS WITH & MAXIMUM DEPTH OF: 2,17 FEET
THE MAXIMUM DISCHARGE FROM NODE 8125 Is: 169.21 CFS AT TIME 5.30 HOURS WITH A MAXIMUM DEPTH OF: 2.04 FEET
THE MAXIMOM DISCHARGE FROM NODE 8126 I15: 72.07 CF3 AT TIME 5.34 HOURS WITH A MAXIMOM DEPTH OF: 1.1% FERT
THE MAXIMUM DISCHARGE FROM NGDE 8127 1Is: 18.13 CF3 AT TIME 5.37 HOURS WITH A MAXIMUM DEPTH OF: 0.39 FEET
THE MAXIMUM DISCHARGE FROM NODRE 8128 I1S: 1.41 CF3 AT TIME 3.8%9 HOURS WITH A MAXIMUM DEPTH OF: 0,11 FEET
THE MAXIMUM DISCHARGE FROM NODE 3129 IS: 1.%0 CF3 AT TIME +4.01 HOURS WITH A MAXIMUM DEPTH OF: 0,14 FEET
THE MAXIMUM DISCHARGE FROM NODE 8130 IS: 1.56 CFS AT TIME 3.89 HOURS WITH A MAXIMUM DEPTH OF: 0,10 FEEZT
THE MAXIMOM DISCHARGE FROM NODE 8131 IS: 2.44 CF3 AT TIME 4.02 HOURS WITH A MAXIMUM DEPTH OF: Q.14 FEERT
THE MAXIMUM DISCHRRGE FROM NQDE 8132 IS: 2.16 CF3 AT TIME 4,03 HOURS WITH A MAXTMUM DEPTH OF: 0.13 FEET
PHE MAXIMUM DISCHARGE FROM NODE 8133 IS: 1.60 CFS AT TIME 4.00 HOURS WITH A MAXIMUM DEPTH OF: 0.12 FEET
THE MAXIMUM DISCHARGE FROM CROSS SECTION 7 13 H 2134,78 CFS

THE MAXIMUM DISCHARGE FROM KRODE 11442 I8: 0.75 CF5 AT TIME 4.00 HOURS WITH A MAXIMUM DEPTH OF: 0.10 FERY
THE MAXIMUM DISCHARGE FRON NODE 11549 T§: 9.97 CFS AT TIME 4.30 HOURS WITH A MAXIMUM DEFTH QF: 0,21 FEET
THE MAXIMUM DISCHARGE FROM NODE 11655 IS§: 0.22 CFS AT TIME 3.78 HOURS WITH A MAXIMUM DEPTH OF: 0.08 FEET
THE MAXIMUM DISCHARGE FROM NODE 11763 IS: 57.66 CFS AT TIME 4.2% HOURS WITH A MAXIMUM DEPTH OF: 1,03 FEET
THE MAXIMUM DISCHARGE FROM NODE 11870 IS: 37.68 CFS AT TIME 4.30 HOURS WITH A MAXIMUM DEPTH OF: 1.28 FEET
THE MAXIMUM DISCHARGE FROM WODE 11977 IS: 125.44 CF3 AT TIME 4.85 HOURS WITBH A MAXIMUM DEPTE OF: 3.19 FEET
THE MAXIMOM DISCHARGE FROM NODE 12084 IS: 347.82 CF5 AT TIME 4.84 HOURS WITH A MAXIMUM DEPTRE OF: 3.30 FERT
THE MAXIMOM DISCHARGE FROM NQD3 12191 Is: 508.62 CFS AT TIME 4,93 HOURS WITH A MAXIMUM DEETH OF: 2.79 FERY
THE MAXIMOM RISCHARGE FROM NGDE 12298 IS: 473.3% CFS AT TIME 4,33 HOURS WITH A MAXTMUM DEETE OF: 2.26 FEET
THE MAXIMUM DISCHARGE FROM NODR 12405 Is: 388.88 CFS AT TIME 4,93 HOURS WITH A MAXIMUM DEPTH OF: 2.27 FERT
THE MAXIMUM RISCHARGE FROM NODR 12512 IS: 162.52 CFS AT TIME 4.77 HOURS WITH A MAXKIMUM DEPTH OF: 2.20 FEET
THE MAXIMUM DISCHARGE FROM NODE 12618 IS: 11%.8% CFS AT TIME 4.49 IIOURS WITH A MAXIMUM DEPTH OF: 2,30 FEET
THE MAXIMUM DISCHARGE FROM NODE 12724 IS: 94.65 CFS AT TEIME 4.63 HOURS WITH A MAXIMUM DEPTR OF: 1.59 FEET
THE MAXIMOM DISCHARGE FROM NODE 12819 IS: 71,42 CF5 AT TIME 4.39 HOURS WITH R MAXTMUM DEPTH OF: 1.

THE MABXIMUM DISCHARGE FROM NODE 12810 Is: 44 .36 CFS AT TIME 4.46 HEOURS WITH A MAXIMUM DEPTR OF: 0.57 FEET
THE MAXIMOM DISCHARGE FROM NODE 12999 IS: 11.45 CFS AT TIME 4.36 BOURS WITH A MAXIMUM DEFTH OF: 0.27 FEET
THE MAXIMOM DISCHARGE FROM NODE 13087 IS: 0.37 Crs AT TIME 4.00 BOURS WITH A MAXIMUM DEFPTH OF: 0.03 FEET
THE MAXIMUM DISCHARGE FROV MODE 13174 18: 102.31 C¥5 AT TIME 4.32 BOURS WITH A MAXIMUM DEPTH OF: 1.56 FEET
THE MAXIMOM DISCHARGE FROM MODE 13258 1Is5: 173.88 CFS5 AT TIME 4.32 BOURS WITH A MAXIMUM DEPTH OF: 1,32 FEET

THE MAXIMUM DISCHARGE FROM CRCSS SECTION 8 Is H 173,91 CF§

THE MAXIMUM DISCHARGE FROM NODE 8134 IS; .46 CFS AT TIME 4.00 BOURS WITH A MAXIMUM DEPTH OF: 0.05 FEET
THE MAXIMUM DISCHARGE FROM MODE 8135 IS: 2.,0% CFS AT TIME 4.28 BOURS WITH A MAXIMUM DEPTH OF: 0.14 FERT
THE MAXIMUM DISCHARGE FRUM NODE 8136 I5: $3.14 CFS AT TIME 4.28 BOURS WITH A MAXIMUM DEPTH OF: .82 FEET
THE MAXIMUM DISCHARGE FROM NODE 8137 IS: 38.87 CFS AT TikiE 4.29 HOURS WITH A MAXIMUM DEPTH OF: ¢.53 FERT
THE MAXIMUM DISCHARGE FROM NODE 8138 15: 20.01 CFS AT TIME 4.23 HOURS WITH A MAXIMUM DEFTH OF: 0.33 FEEYT
THE MAXIMUM DISCHARGE FROM NODE 8139 IS: 14.2% CFS AT TIME §.12 HOURS WITH A MAXIMUM DEPTH QOF: 0.30 FEET
THE MAXIMUM DISCHARRGE FR(OM NODE 8140 I5; 6.26 CFS AT TIME 5.14 HOURS WITH A MAXIMUM DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NODE 8141 15: 5.22 CFS AT TIME 5.03 BOURS WITH A MAXTMUM DEPTH OF: 0.22 FEET
TIE MAXIMUM DISCHRRGE FR{X NODE $142 15: .21 CFS AT TIME 5.05 HOURS WITH A MAXIMUM DEPTH OF: 0.23 FERT
THE MAXIMOM DISCHRRGE FROM NODE 8143 15;: 8.34 Crs AT TIME 5.01 BOURS WITHE & MAXIMUM DEPTH OF: 0.22 FEET
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

THE MAXIMOM DISCHARGE FROM WODE 8144 IS: 6.77 CF8 AT TIME 4.74 HOURS WITH A MAXIMUM DEPTH OF3: 0,22 FEET
THE MAXIMOM DISCHARGE FROM RODE 8145 IS: §.87 CF8 AT TIME 4.92 HOURS WITH A MAXIMUM DEPTH OF: 0.21 FEET
THE MAXIMUM DISCHARGE FROM RODE 8146 1IS: 5.37 CFS AT TIME 4.93 HOURS WITH A MAXIMUM DEPTH OF: 0.2¢2 FEET
THE MAXIMUM DISCHARGE FROM NODE 8147 IS: 1.]1 CF$ AT TIME 4.25 HOURS WITH A MAXIMUM DEPTH OF: 0.11 FEET
THE MAXIMUM DISCHARGE FROM CROSS SECTION 9 IS H 1053.49 CF$
THE MAXIMUM DISCHARGE FROM NODE 1591 IS: 148.37 CFS AT TIME 4,49 BOURS WITH A MAXTMUM DEPTH OF: 1.01 FEET
THE MAXIMUM DISCHARGE FROM NODE 1592 Is: 170.07 CFS AT TIME 4,50 HOURS WITH A MAXTMUM DEPTH OF: 1.25 FERT
THE MAXIMOM DISCHARGE FROM NODE 1593 I5: 424,88 CFS AT TIME 4.50 BOURS WITH A MAXTMUM DEPTH OF: 3.53 FEET
THE MAXIMUM DISCHARGE FROM NODE 1594 IS: 245.44 CFS AT TIME 4.52 EOURS WITH A MAXTMUM DEPTH OF: 1.77 FEET
THE MAXIMUM DISCHARGE FROM NODE 1595 IS: 61.83 CFS AT TIME 4.42 EOURS WITH A MAXIMUM DEPTH OF: 0.96 FERY
THE MAXIMUM DISCHARGE FROM MNODE 1596 I5: 5.66 CFS AT TIME 4.36 HOURS WITH A MAXIMUM DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FRCOM CRO3S SECTION 10 15 H 663.18 CFS
THE MAXIMOM DISCHARGE FROM NODE 2634 IS: 56,70 CFS AT TIME 4.62 HOURS WITH A MAXIMUM DEPTH OF: 0.43 FEFT
THE MAXIMUM DISCHARGE FROM NQDE 2635 IS: 261 .68 CFS AT TIME 4.59% HOURS WITH A MAXTMUM DEPTH OF: 1.30 FERT
THE MAXIMUM DISCHARGE FROM NQDE 2636 IS: 265.79 CFS AT TIME 4.60 HOURS WITH A MAXIMUM DEPTH OF: 1.62 FERT
THE MAXIMUM DISCHARGE FROM NODE 2637 IS: 81.50 CFS AT TIME 4.60 HOURS WITH A MAXIMUM DEPFTH OF: 0.82 FRLT
THE MAXIMUM DISCHARGE FROM CROSS SECTIOW 11 13 H 1035.19 CFS
THE MAXIMUM BISCHARGE FROM NODE 4155 IS: 64.57 CFS AT IIME 4.78 HOURS WITH A MAXIMUM DEPTA OF: 0,51 FEET
THE MAXIMUM DISCHRRGE FROM NODE 4156 IS: 141.7¢ CF3 AT TIME 4,78 HOURS WITH A MAXIMUM DEFTH OF: 0,79 FEET
THE MAXIMUM DISCHARGE FROM NODE 4157 IS: 133.53 CF3 AT TIME 4.79% HOURS WITH A MAXIMUM DEPTH OF: 0,76 FExT
THE MAXIMOM DISCHARGE FROM NODE 4158 IS: 88.83 CFS AT TIME 4.75 HOURS WEITH L MAXIMUM DEPTH OF: 0.61 FERT
THE MAXIMUM DISCHARGE FROM NODE 4159 IS: 70.36 CFS AT 1IME  4.81 HOURS WITH A MAXIMUM DEPTH OF: 0.51 FEET
PHE MAXIMUM DISCHARGE FROM NODE 4160 IS: 95.96 CFS5 AT 1TIME 4.74 BOURS WITH A MAXIMUM DEPTH OF: 0.68 FEET
THE MAXIMUM DISCHARGE FROM NODE 4161 1s5: 74.43 CFS AT TIME 4.73 HOURS WITB A MAXIMUM DEPTH OF: 0.51 FEIT
THE MAXIMUM DISCHARGE FROM NODE 4162 1§: 61.24 CFS AT TIME 4.72 HOURS WITH A MAXIMUM DEFTH OF: 0.50 FEET
TRE MAXIMUM DISCHARGE FROM NODE 4163 15: 33.83 CF5 AT TIME 4.73 HOURS WITH A MAXIMUM DEPTH OF: Q.36 FEET
THE MAXIMUM DISCHARGE FROM NODE 4164 IS: 36.43 CFS AT TIME 4.68 HOURS WITH A MAXIMUM DERPTH OF: 0.47 FERT
THE MAXIMUM DISCHARGE FROM NODE 4165 IS: 26.20 CF§ AT TIME 4.67 HOURS WITH A MAXIMUM DEPTH OF: 0.31 FEGT
THE MAXIMUM DISCHARGE FROM NGDE 4166 IS: 42.01 CFS AT TIME 4.63 HOURS WITH A MAXIMUM DEPTH OF: 0.41 FEZT
THE MAXIMUM DISCHARGE FROM NODE 4167 IS: 80.18 CFS AT TIME 4.62 HOURS WITH A MAXTMUM DEPTH OF: 0.55 FE&T
TEBE MAXIMUM DISCHARGE FROM NQDE 4168 IS: 47 .86 CF3 AT TIME 4.62 HOURS WITH A MAXIMUM DEPTH OF: 0.37 FECT
THE MAXIMUM DISCHARGCE FROM NQDE 4169 IS: 54.92 CFS AT TIME 4.61 HOURS WITH A MAXIMUM DEPTH OF: 0.47 FEET
THE MAXIMUM DISCHARGE FROM NCDE 4170 IS: 19.32 CFS AT TIME 4.60 HOURS WITH A MAXIMUM DEPTH OF: ©.21 FECW
THE MAXTIMUM DISCHARGE FROM CROSS SECTION 12 18 : 538.19 CFS
THE MAXIMUM DISCHARGE FROM NQDE 3964 1S5: 22.03 CFS AT TIME 4.49 HOURS WITH A MAXTIMUM DEPTH OF: 0.47 FEET
THE MAXIMUM DISCHARGE FROM NQDE 4041 I5: 35.38 CFS AT TIME 4.50 HOURS WITH A MAXIMUM DEPTH OF: 8.55 FEET
THE MAXIMUM DISCHARGE FROM NQDE 4118 15: 50.53 CFS AT TIME 5.0l HOURS WITHE A MAXIMUM DEPTH OF: G.62 FEET
THE MAXIMUM DISCHARGE FROM NODE 4195 IS: 55.04 CFS AT TIME 5.08 HOURS WITH A MAXIMUM DEPTH OF: ©0.65 FELT
THE MAXIMUM DISCHARGE FROM NODE 4271 15: 48.43 CFS AT TIME 5.0l BOURS WITE A MAXIWUM DEPTH OF: (.62 FERT
THE MAXIMUM DISCHARGE FROM NGDE 4347 15: 37.95 CF8 AT TIME $.05 HOURS WITE A MAXIMUM DEPTH OF: 0.53 FEET
THE MAXIMUM DISCHARGE FROM NCDE 4422 IS: 33.55 CF$ AT TIME 5.06 BOURS WITE A MAXIMUM DEPTH OF: 0.53 FEET
THE MAXIMUM DISCHARGE FROM NCLDE 4497 1s: 25.25 CFS AT TIME 5.07 HOURS WITE A MAXIMUM DEPTH OF: 0.47 FBELYT
THE MAXIMUM DISCHARCE FROM NCDE 4572 IS5: 21.79 CFS AT TIME 5,13 BOURS WITE A MAXIMUM DEPTH QF: 0.41 FEET
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

THE MAXIMUM DISCHARGE FROM NODE 4646 IS: 24.49 CFS AT TIME 5.15 HOURS WITH A MAXIMUM DEPTH OF: 7.41 FEET
THE MAXIMUM DISCHARGE FROM NODE 4729 1S;: 36.71 CFS AT TIME 5.19 HOURS WITH A MAXIMUM DEPTH OF: 0.44 FEET
THE MAXIMUM DISCHARGE FROM NODE 4794 I5: 37.34 CFS AT TIME 5.16 HOURS WITH A MAXIMUM DEPTH OF: 0.40 FEET
THE MAXIMUM DISCHARGE FROM NODE 4867 IS5: 29.40 CFS AT TIME 5.23 HOURS WITH A MAXIMUM DEPTH OF: 0.33 FERT
THE MAXIMUM DISCHARGE FROM NODE 49490 I5: 30.52 CFS AT TIME 5.23 HOURS WITH A MAXIMUM DEPTU OF: 0.34 FERET
‘THE MAXIMUM DISCHARGE FROM NODE 5013 IS: 30.29 CFS AT TIME 5.27 HOURS WITH A MAXIMUM DEPTH OF: 0.36 FERT
THE MAXIMUM DISCHARGE FROM NODE 5085 1s: 21.60 CF5S AT TIME 5.28 HOURS WITH A MAXIMOUOM DEPTH OF!: 0.3% FEET
THE MAXIMUM DISCHARGE FROM NODE 5157 1Is: 9.96 CFS AT TIME 5.33 HOURS WITH A MAXIMOM DEPTH OF: 0.37 FEET
THE MAXIMUM DISCHARGE FROM NODE 5229 15: 8.95 CFS AT TIME 5.56 HOURS WITH A MAXIMUM DEPTH OF: 0.38 FEET
THE MAXIMUM DISCHARGE FROM NOLE 5301 Is: 8.34 CF5 AT TIME 5.19 HOURS WITH A MAXIMUM DEPTH OF: 0.25 FEEY
THE MAXIMUM DISCHARGE FROM NODE 5373 18: ©.68 CFS AT TIME 5.45 HOURS WITH A& MAXIMOM DEPTH QF; 0,20 FEET

THE MAXIMUM DISCHARGE FROM CROSS SECTION 13 13 H 663.26 CF5

THE MAXIMUM DISCHARGE FROM NODE 5805 I35: 4.24 CPS AT TIME 4.25 HQOURS WITH A MAXIMUM DEPTH QF: 0.17 FEET
THE MAXIMUM DISCHARGE FROM NQDE 5877 I8: 12.05 CFS AT TIME 4.24 HCOURS WITH & MAXIMOM DEPTH QF; 0,20 FEET
THE MAXIMUM DISCHARGE FROM NODE 5956 I3: 12.39 CFS AT TIME 4.25 HOURS WITH A MAXIMUM DEPTH OF;: 0,20 FEET
THE MAXIMUM DISCHARGE FROM NODE 6036 15: 18.25 CFS AT TIME 4.25 HOURS WITH A MAXIMOM DEPTH QF; 0,27 FEET
THE MAXIMUM DISCHARGE FROM NODE 6116 IS: 22.09 CFS AT TIME 5.38 HOURS WITB A MAXIMUM DEPTH QF; 0,37 FEET
THE MAXIMUM DISCHARGE FROM NODE 6196 I3: 76.89 CFS AT TIME 5.33 HOURS WITH A MAXIMUM DEPTH QF: 0.97 FEET
THE MAXIMUM DISCHARGE FROM NODE 6275 18: 76.78 CFS AT TIME 5.3% HOURS WITH A MAXIMUM DEPTH OF: 0.78 FELT
THE MAXIMUM DISCHARGE FROM HODE 68354 I5: 105.41 CFS AT TIME 5.32 HOURS WITH A MAXTIMOUM DEPTH OF: 1.18 FERT
THE, MAXIMUM DISCHARGE FROM NODE 6433 15: £6.87 CFS AT TIME 5.39 HOURS WITH A MAXIMUM DEFTH OF: 0.56 FEET
THE MAXIMUM DISCHARGE FROM NODE 6511 Is: §0.14 CFS AT TIME 5.33 HCGURS WITB A MAXIMUM DEPTH OF!: 0.76 FEET
THE MAXIMOM DISCHARGE FROM NODE 6589 I5: 65.76 CFS AT TIME 5.34 HGURS WITH A MAXIMUM DEFTH OF: 0.76 FEET
THE MAXIMUM DISCHARGE FROM NODE 6666 IS: 35.45 C¥S AT TIME 5.35 HOURS WITH A MAXIMUM DEPTH OF!: 0.51 FEET
THE MAXIMUM DISCHARGE FROM NODE 6743 I5: 38,30 CF5 AT TIME 5.35 HOURS WITH A MAXIMUM DEPTH OF!: 0.5% FEET
THE MAXIMUM DISCHARGE FROM NODE 6820 I5: 37.46 CFS AT TIME 5.52 HOURS WITH A MAXIMUM DEPTH OF: 0.53 FEET
THE MAXIMUM DISCHARGE FROM NODE 6887 I5: 31.06 CFS AT TIME 5.50 HOURS WITH A MAXIMUM DEFPTH OF: 0.56 FEET
THE MAXIMUM DISCHARGE FROM NODE 6971 1I5: 23.92 CFS AT TIME 5.70 HGURS WITH A MAXIMUM DEPTH OF!: 0.62 FERT
THE MAXIMUM DISCHARGE FROM NODE 7051 1I5: 14,63 CFS AT TIME 5.55 HOURS WITH A MAXIMUM DEPTH OF: 0.5% FEET
THE MAXIMUM DISCHARGE FROM NODE 7129 15: 5.54 CF5 AT TIME 5.55 HOURS WITH A MAXIMUM DEPTH OF: 0.84 FERT
THE MAXIMUM DISCHARGE FRUM NODE 7207 15: 0.35 CFS AT TIME 4.00 HOURS WITH A MAXIMUM DEPTH OF: 0.05 FEET
THE MAXIMUM DISCHARGE FROM NODE 7286 I5: 0.29 CFS AT TIME 3.96 HOURS WITH A MAXIMUM DEPTH QOF: 0.10 FEET

THE MBXIMUM DISCHARGE FRCM CRQSS SECTION 14 1s H 137.42 CFS

THE MAXIMUM DISCHARGE FROM NODE 1122 15: 1.55 CFS AT TIME 3.98 HOUR3S WITH A MAXIMUM DEPTH OF: 0.06 FEET
THE MAXIMUM DISCHARGE FROM NODE 1188 Is: 18.80 CFS AT YTIME  4.20 HOURS WITH A MAXIMUM DEPTH QF: 0.26 FEET
THE MAXIMUM DISCHARGE FROM NODE 1255 15: £6.73 CFS AT TIME 4.24 HOURS WITH A MAXIMUM DEPTH OF: 0.51 FEET
THE MAXIMUM DISCHARGE FROM NODE 1323 18: 58.40 CFS AT TIME 4.20 HOURS WITH A MAXIMUM DEPTH OF: 0.46 FEE!
THE MAXIMUM DISCHARGE FROM NODE 1381 15: 2.00 CFS AT TIME 4.10 HOUR3 WITH A MAXIMUM DEPTH OF: 0.08 FELU
THE MAXIMUM DISCHARGE FRCM CROSS SECTION i5 1§ H 277.02 CFS
THE MAXIMUM DISCHARGE FROM NODE 3327 Is: 16.0% CFS AT TIME 4.50 HGURS WITH A MAXIMUM DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NHODE 3328 1Is: 138.73 CFs AT TIME 4.50 HOORS WITH A MAXIMUM DEPTH QF: 1.24 FEET
THE MAXIMUM DISCHARGE FROUM NODE 3329 1s: 90.55% CF5 AT TIME 4.5} HOURS WITH A MAXTMOM DEPTH OF: 0.90 FEET
THE MAXIMUM DISCHARGE FR(OM HODE 3330 15: 32.99 CFS AT TIME 4.51 HOURS WITH A MAXIMOM DEPTH OF: 0.38 FEEL

THE MAXIMUM DISCHARGE FRCM CROSS SECTION 16 IS H 890.18 CFS

IE FULLER CROSSMAX.OUT
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

THE MAXIMUM DISCHARRGE FROM NODE 12095 I5: 1.13 CF3 AT TIME 4.00 HOURS WITE A MAXIMUM DEPTH OF: 0.06 FEET
THE MAXIMUM DISCRARGE FRON NODE 12096 I5: 12.18 CF3 AT TIME 5.10 HOURS WITE A MAXIMUM DEPTH QF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NODE 12097 I5: 690.64 CFS AT TIME 5.09 HOURS WITE A MAXIMUM DEPTH OF: 2.83 FBET
THE MAXTMUM DISCHARGE FROM NODE 12098 I5: 187.40 CFS AT TIME %.09 BOURS WITE A MAXIMUM DEPTH OF: 1.01 FEET
THE MAXIMUM DISCHARGE FROM NODE 12099 IS5: 0.64 CFS AT TIME 4.00 BOURS WITE A MAXIMUM DEPTR OF: 0.04 FEET
THE MAXIMUM DISCHARGE FROM NODE 12100 IS: 1.98 CFS AT TIME 4,00 BOURS WITH A MAXIMUM DEPTH OF: 0.10 FEET
THE MAXIMUM DISCHARGE FROM CROSS SECTION 17 18 : 1043.12 Crs
THE MAXTIMUM DISCHARGE FROM NODE 2113 IS8: 29.89 CrS AT TIME 4.44 HQURS WITE A MAXTMUM DEPTH OF: 0.37 FERET
THE MAXIMUM DISCHARGE FROM NODE 2189 IS: 64.25 CFS AT TIME 4.37 BOURS WITH A MAXIMUM DEFTH OF: .50 FEET
THE MAXIMUM DISCHARGE FROM NODE 2265 IS: 139.19 CFS AT TIME 4.46 HOURS WITE A MAXIMUM DEPTH QF; 0.74 FEET
THE MAXIMUM DISCHARGE FROM NODE 2341 IS: 151.53 CFS AT TIME 4.43 BOURS WITE A MAXIMUM DEPTH OF: 0.75 FEGET
THE MAXTMUM DISCHARGE FROM NOQDE 2417 I5: 75.17 CFS AT TIME 4.39 HOURS WITH A MAXIMUM DEPTH OF: 0.46 FEeT
THE MAXIMUM DISCHARGE FROM NODE 2493 I15: 60.99 CFS AT TIME 4.43 BOURS WITH A MAXIMUM DEPTH OF: 0.41 FEET
THE MAXEIMUM DISCHARGE FROM NCDE 2569 I5: 84.91 CFS AT TIME 4.45 HOURS WITB A MAXIMUM DEPTH OF; 0,66 FELI
THE MAXIMUM DISCHARGE FROM NODE 2645 IS: 57.71 CFS AT TIME 4,60 HOURS WITH A MAXIMUM DEPTH OF: 0.5% FEET
THE MAXIMUM DISCHARGE FROM NODE 2721 1s: 89.60 CFS AT TIME 4.47 BOURS WITH A MAXIMUM DEPTH OF: 0.73 FBRT
THE MAXIMUM DISCHARGE FROM NODE 2797 18: 65.43 CFS AT TIME 4,51 BOURS WITH A MAXIMUM DEPTH OF: .58 FERT
THE MAXIMUM DISCHARGE FROM NODE 2873 13: 39.77 CFS AT TIME 49,48 BOURS WITH A MAXIMUM DEPTH OF: 0.5¢ FERT
THE MAXIMUM DISCHARGE FROM NODE 2949 1I3: 45.64 CFS AT TIME 4,47 HOURS WITH A MAXIMUM DEPTH OF: 0.68 FEET
THE MAXIMUM DISCHARGE FROM NODE 3025 15: 38.81 CFS AT TIME 4,52 HOURS WITH A MAXIMUM DEPTH OF: .53 FEET
THE MAXIMUM DISCHARGE FROM NODE 3101 13: 43.42 CFS AT TIME 4,53 BOURS WITH A MAXIMUM DEPTH OF: .65 FBET
THE MAXIMUM DISCHARGE FROM NODE 31T 138 55.5% CFS AT TIME 4,51 HOURS WITH A MAXTMUM DEPTH OF: 0.76 FERT
THE MAXIMUM DISCHARGE FROM NODE 3253 13: 51.98 CFS AT TIME 4,51 HOURS WITH A MAXIMUM DEPTH OF: 0.73 FEET
THE MAXIMUM DISCHARGE FROM NODE 3329 18: 58.96 CFS AT TIME 4,55 BOQURS WITH A MAXIMUM DEPTH OF: .90 FERT
THE MAXIMUM DISCHARGE FROM NODE 3405 Is: 27.44 CFS AT TIME 4,62 BOURS WITH A MAXIMUM DEPTH OF: 0.43 FEET
THE MAXIMUM DISCHARGE FROM NODE 3481 I8: 16.28 CIS AT TIME 4,60 HOURS WITH A MAXTMUM DEPTH OF: 0.43 FERT
THE MAXIMUM DISCHARGE FROM NODE 3557 IS 13.39 CFS AT TIME 4,53 BOURS WITH A MAXIMUM DEPTH OF: 0.41 FERT
THE MAXIMUM DISCHARGE FROM NODE 3634 I3: 15.71 CFS AT TIME 4,63 BOURS WITH A MAXIMUM DEPTH OF: 0.39 FEET
THE MAXIMUM DISCHARGE FROM NODE 3711 Is: 9.32 CFS AT TIME 4,45 HOURS WITH A MAXIMUM DEPTH OF: 0.32 FEET
THE MAXIMUM DISCHARGE FROM NODE 3788 13: 22.1% CF3 AT TIME 4.56 BOURS WITH A MAXIMUM DEPTH OF: 0.43 FEET
THE MAXIMUM DISCHARGE FROM WODE 3865 IS: 23.68 CF3 AT TIME 4.58 HOURS WITH A MAXIMUM DEPTH OF: 0.44 FEET
THE MAXIMUM DISCHARGE FROM NODE 3942 I13: 12.9%9 CFS AT TIME 4.75 HOURS WITH A MAXIMUM DEPTH OF: 0.39 FEET
THE MAXIMUM DISCHARGE FROM NOBE 4019 IS: 17.38 CFS AT TIME 4.70 HOURS WITB A MAXIMUM DEPTH OF: 0.50 FEET
THE MAXIMUM DISCHARGE FROM NODE 4096 Is5: 11.85 CFS AT TIME 4.53 HOURS WITH A MAXIMUM DEPTH OF: 0.51 FELT
THE MAXIMUM DISCHARGE FRCM CROSS SECTION 18 18 H 1151.94 CF3
THE MAXIMUM DISCHARCE FROM NCDE 2036 IS: 6.70 CFS AT TIME 4.53 HOURS WITH A MAXTMUM DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM WQOUE 2037 13: 23.31 CF5 AT TIME 4.46 HOUR3 WITH &L MAXIMUM DEPTH OF: 0.26 FEuBT
THE MAXIMUM DISCHARGE FROM NWODE 2038 IS: 47.74 CFS AT TIME 4.45 HOURS WITH A MAXTMUM DEPTH OF: 0.39 FEET
THE MAXIYMUM DISCHARGE FROM NQDE 2039 Is: 76,45 CFS AT TIME 4.43 BOURS WITH A MAXIMUM DEPTH OF: 0.52 FEET
THE MAXIMUM DISCHARGE FROM NODE 2040 IS: 201.81 CFs AT TIME 4,41 HOURS WITH B MAXIMUM DEPTHE OF: 1.43 FEET
THE MAXIMUM DISCHARGE FROM NODE 2041 IS: 181 .66 CFS AT TIME 4.3% HOURS WITH A MAXIMUM DEPTH OF: 1.04 FEET
‘'HE MAXIMUM DISCHARGE FROM WODE 2042 I3: 279.5% CFS AT TIME 4.3% HOURS WITH A& MAXIMUM DEPTH QF: 1.22 PEET
THE MAXIMUM DISCHARGE FROM WODE 2042 I5: 334 .97 CFS AT TIME 4.3% HOURS WITH A MAXIMUM DEPTE OF: 1.34 FEET
THE MAXIMUM DISCHARGE FROM WODE 2044 IS: 8.53 CFS AT TIME 4.44 HOURS WITH A MAXIMOM DEPTE OF: 0.20 FEET

JIE FULLER CROSSMAX.OUT
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THE MAXIMUM DISCHARGE FROM NODE 2045 IS: 1.25% CFS AT TIME 4.55 BOURS WITE A MAXIMUM DEPTH OF: 0.06 FEET
THE MAXIMUM DISCHARGE FROM CROSS SECTICN 19 13 H 1818.89 CF5
THE MAXIMOUM DISCHARGE FROM NODE 10173 IS: 22.41 CFS AT TIME 4.21 BOURS WITH A MAXIMUM DEPTH OF: 0.37 FEET
THE MAXIMUM DISCHARGE FROM NODE 10274 IS: 16.24 CF5 AT TIME 4.26 HQURS WITH A MAXIMUM DEPTH OF: 0.35 FEET
THE MAXIMUM DISCHARGE FROM RODE 10376 IS: 11.41 CFS AT TIME 4.1% HOURS WITH A MAXIMUM DEPTH OF: 0.30 FEET
THE MAXIMUM DISCHARGE FROM NODE 10479 IS: 5.20 CFS AT TIME 4,25 HOURS WITH A MAXIMUM DEPTH OF: 0.26 FEET
THE MAXIMUM DISCHARGE FROV NODE 10582 18: 1.70 CFS AT TIME 4.00 HOURS WITH A MAXIMDM DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NODE 10686 IS: 1.40 CFS AT TIME 4,00 HOURS WITH A MAXIMUM DEPTH OF: 0.11 FEET
THE MAXIMUM DISCHARGE FRUM NODE 10791 Ig: 0.37 CFS AT TIME 4.00 HOURS WITH A MAXIMUM DEPTH OF: 0.05 FEET
THE MAXIMUM DISCHARGE FROM NODE 10897 15! 0.33 CF5 AT TIME 4,00 HOURS WITH A MAXIMUM DEPTH OF: Q.03 FEET
THE MAXIMUM DISCHARGE FROM NODE 11064 Is: 25.95 CFS AT TIME 4,75 HOURS WITH A MAXIMUM DEPTH QF: Q.61 FEET
THE MAXIMUM DISCHARGE FROM NODE 11111 Is: 262.45 CF5 AT TIME 4.77 HOURS WITH A MAXIMUM DEPTH OF!: 1.99 FEET
THE MAXIMUM DISCHARGE FROM NODE 11218 15: 484,37 CFS AT TIME 4.75 HOURS WITH & MAXIMUM DEPTH QF!: 2.36 FEET
THE MAXIMUM RISCHARGE FROM NODE 11325 18: 524,45 CFS AT TIME 4.76 HOURS WITH A MAXIMUM DEPTH QF!: 2.87 FEET
THE MAXIMUM DISCHARRGE FROM NODE 11432 1I5: 203,05 CFS AT TIME 4.75 HOURS WITH A MAXIMUM DEPTH OF: 1.69 FE&T
THE MAXIMUM DISCHARGE FR(M NODE 11539 Is: 163.75 CFS AT TIME 4.79 HOURS WITH A MAXIMUM DEPTH OF: 1.11 FERT
THE MAXIMUM DISCHARGE FR{M NODE 11646 Is: 75.32 CFS AT TIME 4.85 HOURS WITH A MAXIMUM DEPTH OF: 0.60 FEET
THE MAXIMUM DISCHARGE FROM NODE 11753 Is: 8,11 CFS AT TIME 4.77 HOURS WITH A MAXIMUM DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NODE 11860 Is: 3.64 CFS AT TIME 3,99 HOURS WITH A MAXIMUM DEPTH OF: 0.17 FEET
THE MAXIMUM DISCHARGE FROM NODE 11967 Is: 2,15 CFS AT TIME 4.00 BOGURS WITH A MAXIMUM DEPTH OF: 0.11 FEET
THE MAXIMUM DISCHARGE FROM NODE 12074 ISs: 6,91 CFS AT TIME 4.01 HOURS WITH A MAXIMUM DEPTH OF: Q.23 FEET
THE MAXIMUM DISCHARGE FROM NODE 12181 Is: 12.50 CFS AT TIME 4.25 HOURS WITH A MRXIMUM DEPTH OF: 9.2¢ FEET
THE MAXIMUM DISCHARGE FROM NODE 12288 IS: 14,57 CFS AT TIME 4.76 HOURS WITH A MAXIMUM DEPTH OF: Q.24 FEET
THE MAXIMUM DISCHARGE FROM NODE 12395 IS: 14,73 CF3 AT TIME 4.76 HOURS WITH A MARXIMUM DEPTH OF: 9.22 FEET
THE MAXIMUM DISCHARGE FROM NODE 12502 15: 19,86 CFS AT TIME 4.67 HOURS WITH A MAXIMUM DEPTH OF: 0.25 FEET
THE MAXIMUM DISCHARGE FROM NODE 12608 IS: 21,48 CFS AT TIME 4.5% HCURS WITH A MAXIMUM DEPTH OF: 0.27 FEET
THE MAXIMUM DISCHARGE FROM NODE 12714 IS: 14.86 CFSs AT TIME 4.54 HOUR3S WITH A MAXIMUM DEPTH OF: 0.22 FEET
THE MAXIMUM DISCHARGE FROM CROSS SECTION 20 13 H 202.5% CFS
THE MAXIMUM DISCHARGE FROM NODE 3124 Is5: §.53 CFS AT TIME 4.2} HOURS WITH A MAXINUM DEFTH OF: 0.21 FEET
THE MAXIMUM DISCHARGE FROM NODE 3200 IS: 6.332 CF3 AT TIME 4.24 HOURS WITH A MAXIMUM DEPTH OF: 0,22 FEET
THE MAXTIMUM DISCHARGE FROM NODE 3276 IS: 3.44 CFS AT TIME 4.47 HOURS WITH A MAXIMUM DEPTH OF: 0.23 FERT
THE MAXIMUM DISCHARGE FRCM NODE 3352 18: 11.17 CFS AT TIME 4.29 HOURS WITH A MAXIMUM DEPTH OF: (.28 FEET
THE MAXIMUM DISCBARGE FROM NODE 3428 IS: 11.67 CFS$ AT TIME 4.25 HOURS WITH A MAXIMUM DEPTH OF: 0.37 FEET
THE MAXIMUM DISCHARGE FROM NODE 3504 IS 13.32 CFS AT TIME 4.36 HOURS WITH A MAXIMUM DEPTH OF: 0.44 FEET
THE MAXIMUM DISCBARGE FROM NODE 3581 IS: 21.54 CFS AT TIME 4.32 HOURS WITH A MAXIMUM DEPTH OF: 0.48 FEET
THE MAXIMUM DISCHARGE FROM HODE 3658 IS: 33.69 CFS AT TIME 4.42 HOURS WITH A MAXIMUM DEPTH OF: 0.50 FEET
THE MAXIMUM DISCHARGE FROM NODE 3735 IS 31.15 CFS AT TIME 4.32 HOURS WITH A MAXIMUM DEPTH OF: 0.48 FEET
THE MAXIMUM DISCHARGE FROM NODE 3812 15: 34.60 CFS AT TIME 4.32 HOURS WITH A MAXIMUM DEPTH OF: 0.50 FEET
THE MAXIMUM DISCHARGE FRCM NODE 3889 IS: 46.86 CI'S AT TIME 4.4% HOURS WITH A MAXIMUM DEPTH OF: 0.59 FEET
THE MAXIMUM DISCHARGE FROM NODE 3966 IS: 52.80 CFS AT TIME 4.6l HOURS WITH A MAXIMUM DEPTH OF: 0.63 FEET
THE MAXIMUM DISCHARGE FROM CROSS SECTION 2L 18 H 1161.77 CF8
THE MAXIMUM DISCHARGE FROM NODE 3966 IS: 56.31 Crs AT TIME 4.44 EOURS WITH A MAXIMUM DEPTH OF: Q.63 FEET
THE MAXTMUM DISCHARGE FROM NODE 3967 IS: 19.43 C¥FS AT TIME 4.62 ROURS WITH A MAXIMUM DEPTH OF: 0.35 FEET
THE MAXTMUM DISCHARGE FROM NODE 3968 IS: 12,16 CFS AT TYIME 4.39 HOURS WITE A MAXIMUM DEPTH OF: 0.25 ¥EET
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‘HE MAXIMUM DISCHARGE FROM NODE 3969 IS: 14.09 CF3 AT TIME 5.02 BOURS WITH A MAXIMUM DEPTH OF: 0.25 FEET
THE MAXIMUM DISCHARGE FROM NODE 3970 Is: 14.44 CFS AT TIME 5.01 FOURS WITH A MAXIMUM DEPTH OF: 3.21 FEET
THE MAXIMUM DISCHARGE FROM NODE 3971 IS: 18.62 CFS AT TIME 4.93 BOURS WITH & MAXIMUM DEPTH OF: 0.22 FERT
THE MAXIMUM DISCHARGE FROM NODE 3972 I8: 36.35 CFS AT TIME 4.96 BOURS WITH A MAXIMUM DEPTH OF: 0.33 FEET
THE MAXIMUM DISCHARGE FROM NODE 3973 IS5 44.04 CFS AT TIME 4.%7 HOURS WITH A MAXIMUM DEPTH OF: 0.40 FEGT
THE MAXIMUM DISCHARGE FROM HODE 3974 IS: 34.07 CFS AT TIME 4,56 HOURS WITE A MAXIMUM DEFTH OF: 0.40 FEST
THE MAXIMUM DISCHARGE FROM NODE 3975 IS: 22,63 CF5 AT TIME 4.98 HOURS WITH & MAXIMUM DERTH OF: 0.33 FERT
THE MAXIMUM DISCHARGE FROM NODE 3976 15: 15.18 CFS AT TIME 4.98 HOURS WITH A MAXIMUM DEPTH OF: 0.22 FEET
THE MAXIMUM DISCHARGE FROM HODE 3977 1s: 29.54 CFS AT TIME 4.97 HOURS WITH A MAXIMUM DEPTI OF: 0.31 FEET
THE MAXIMUM DISCHARGE FROM NODE 3978 15: 39,58 CFS AT TIME 5.00 HOURS WITH A MAXIMUM DEPTH OF: 0.38 FEET
THE MAXIMUM DISCHARGE FROM NODE 3979 Is: 14.59 CFS AT TIME 4.98 HOURS WITH A MAXIMOM DEPTH OF: .20 FEET
THE MANIMUM DISCHARGE FROM NODE 30806 IS: 0.67 CF$ AT TIME 4.00 HOURS WITH A MAXTMUM DEPTH OF: 0.04 FEET
THE MAXIMUM DISCHARGE FROM NQODE 3981 IS: 13.35 CFS AT TIME 5.13 HOURS WITH A MAXIMUM DEPTH OF: 0.30 FEET
THE MAXIMUM DISCHARGE FROM NQDE 3982 I5: 5.62 CFS AT TIME 5.13 HOURS WITH A MAXIMUM DEPTH OF: 0.32 FEET
THE MAXIMUM DISCHARGE FROM NQDE 3983 IS: 1.68 CFS AT TIME 5.1% EOURS WITH & MAXIMUM DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NQDE 3984 15: 4,62 CFS AT TIME 5.01 EOURS WITH A MAXIMUM DEPTH OF: .26 FEET
THE MAXIMUM DISCHARGE FROM NODE 3985 IsS: 4.71 CFS AT TIME 5,03 HOURS WITH A MAXIMUM DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NODE 3986 IS: 8.32 CFS AT TIME 4.9%7 HOURS WITH A MAXIMUK DEPTH OF: 0.20 FEET
THE MAXIMUM DISCHARGE FROM NODE 3987 Is: 15.78 CFS AT TIME 4,535 HOURS WITE A MAXIMUM DEPTH OF: 0.24 FERT
THE MAXIMUM DISCHARGE FROM NODE 3986 Is: 35.43 CFS AT TIME 4.3z HOURS WITE A MAXIMUM DEFTH OF: 0.42 FERT
THE MAXIMUM DISCHARGE FROM NODE 3989 1s: 44.76 CF5 AT TIME 4.83 HOURS WITH A MAXIMUM DEPTH OF: 0.52 FEET
THE MAXIMUM DISCHARGE FROM NODE 3990 15: 51,38 CFS AT TIME 4.50 HOURS WITB A MAXIMUM DEPTH OF: 0.57 FEET
THE MAXIMUM DISCHARGE FROM NODE 3991 Is: 62,42 CFS AT TIME 4.83 HOURS WITH A MAXIMUM DEPTH OF: 0.54 FEET
THE MAXIMUM DISCHARGE FROM NODE 3992 Is: 54,80 CFS AT TIME 4.8% HOURS WITH A MAXIMUM DEETH OF: .39 FEET
THE MAXIMUM DISCHARGE FROM NODE 3983 IS: 78,69 CF$ AT TIME  4.8% HOURS WITH A MAXIMUM DEPTH OF: .47 FEET
THE MAXIMUM DISCHARGE FROM NODE 3994 15: 99,24 CFS AT TIME 4.84 HOURS WITH A MAXIMUM DEPTH QF: 0.55 FEET
THE MAXIMUM DISCHARGE FROM NODE 39585 IS: 74,25 CFS AT TIME 4.86 HOURS WITH A MAXIMUM DEPTH OF: 0.50 FEET
THE MAXIMUM DISCHARGE FROM NOUDE 3996 IS: 32.62 CF5 AT TIME 4.84 HOURS WITH A MAXIMUM DEPTH OF: 0.28 FERT
THE MAXIMUM DISCHARGE FROM WODE 3997 IS: 90.62 CFS AT TIME 4.86 HOURS WITH A MAXIMUM DEPTH OF: 0.66 FERT
THE MAXIMUM DISCHARGE FROM NOQDE 3998 I3: 88.35 CFS AT TIME 4.81 HOURS WITH I MAXIMUM DEPTH OF: 0.81 FEET
THE MAXIMUM DISCHARGE FROM WODE 3999 I3: 56.05 C¥FS AT TIME 4.80 HOURS WITH A MAXIMUM DEPTH OF: 0.75 FEET
THE MAXIMUM DISCHARGE FROM NODE 4000 IS: 25.13 CFS AT TIME 4.80 HOURS WITIH A MAXIMUM DEPTH OF: 0.29 FEET
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ID PROJECT: ADOBE DAM/DESERT HILLS ADMP FILE: STWSITE4.IH1
ID BY: JE FULLER/HYDROLOGY & GEOMORPHOLOGY, INC.

ID FOR: FCDMC DATE: 03/08/04

ID

ID

ID 100-YEAR, 6-HOUR MODEL FOR SITE 4 ALTERNATIVE ON SKUNK TANK WASH

ID

ID ESTIMATE OF PEAK DISCHARGE WITHIN SKUNK
ID TANK WASH AT MADDOCK ROAD. THE FOLLOWING SUMMARIZE THE ESTIMATION OF

iD MODELING PARAMETERS:

D

D - RAINFALL PER DESERT HILLS MODELING

D - G&A PARAMETERS FROM SKUNK CREEK FDS MODEL DATED MARCH 19%6 WITH

D MODIFICATIONS PER SCWCMP FOR FUTURE LAND USE CONDITIONS

D - S-GRAPH UH PARAMETERS ESTIMATED USING NEW 2'CI MAPPING AND DDMSW v2.0
ID - DESERT/RANGELAND S-GRAPH USED

D - SUBBASIN DELINEATION REFLECTS 7TH STREET CHANNEL IN PLACE (AREA

ID OF SUBBASINS S17 AND S18 IS REDUCED BY 0.37 SM).

ID - INFLOW HYDROGRAPH AT 7TH AVE & MADDOCK FROM FLC-Z2D MCDEL

D - BASIN 4A IS LOCATED ALONG 7TH AVE, SOUTH OF MADDOCK

D ~ MODELED USING A DIVERT QPERATION

D - APPROX 9.5 ACRE PARCEL

D - OFFLINE VOLUME = 60 AC-FT

ID - DEPTH = 10 FT

D ~ BASIN 4B 15§ LOCATED ALONG 15TH AVE & MADDOCK

] - MODELED USING A DIVERT OPERATIOMN

D - APPROX 8 ACRE PARCEL

D - OFFLINE VOLUME = 65 AC-IT

D - DEPTH = 15 FT

*

*DTAGRAM

1T 5 300

ine] 3

*

KXFLO2DI .

KM TINFLOW FROM FLO2D SECTICNS 20 AND 21 LAGGED BY 6 MINUTES

BA 2,0

N 6

oI 0 0 0 Q 4] 0 0 0 0 0
QT 0 o 0 0 4] 0 0 0 0 0
)8 0 0 o} 0 0 0 0 0 0 0
QI 0 0.1 2.1 4.2 8,1 12.4 27.0 17.8 83.0 153.1
QI 296.8 03,3 502.5 568.0 639.3 682.2 836.2 1020.8 1277.6 1354.,1
QI1283.7 1l68.4 1077.6 908.0 789.5 707.4 597.9 4495.3 419.9 365.8
QI 316.1 271.8 234.6 204.8 183.4 155.8 139.4 127.1 112.9 98.3
QI 93.0 87.5 30.4 74.9 71.8 66,9 55.9 54.2 49.5 46,8
QLI 44.4 42.2 38.2 36.8 34.3 32,1 29.3 28.1 24.2 24,0
QLI 21.1 21.0 18.9 17.0 16.7 13.8 13.5 12.3 11.0 10.3
QL 9.5 8.5 7.8 7.1 6.4 5.8 4.8 4.3 3.8 a7
QL 3.0 2.8 2.4 2.1 1.9 1.7 1.6 1.3 1.1 1.0
QL 0.8 0 0 0 0 0 0 0 0 0
*

KKBSN_4A

KM OFFLINE BASIN 4A LOCATED AT 7TH AVE, S. OF MADDOCK DR. (MODELED AS DIVERT}
DT 4A_IN

DI 4] 420 5000

DQ 0 0 4580

*

KK 519 BASIN

KM SUBBASIN PARAMETERS TAKEN FRCM SCWCMP FUTURE CONDITION MODELS

BA 0.772

LG 0.17 .29 8.40 0,07 11

IN 15

PB 3.275

PC 0.000 0.009 0.016 0.025 0.0349 0.042 0.051 6.059 0,067 0.076
PC G.087 0.100 0,120 0.160 0.2438 ¢.443 0.708 0.845 0,903 0.939

PC 0.951 G.9%64 0.976 0.988 1.000
Ul 90 222 476 687 837 843 731 554 405 302

JE FULLER STWSITE4.IHI
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vt 222 163 122 92 61 55 22 22 21 22
UL 22 0 0 0 a 0 0 0 0 0
ur 0 0 0 0 0 0 0 c 3} 0
*

KK S19CL

KM COMBINE HYDROGRAPH BYPASSING BASIN 4A WITH RUNOFF FROM S19
HC 2

*

KK S18C BASIN

KM STW SUBBASINS S17 AND 518 COMBINED INTO SINGLE SUBBASIN

BA 2.402

LG 0.15 0.27 5.80 0.06 12

UL 122 124 122 342 483 627 764 884 1022 1090
UL 1157 1171 1158 1125 1051 911 822 701 613 554
UL 472 414 369 323 271 241 221 187 175 129
UL 130 113 84 84 84 84 33 a0 30 29
uI 30 30 30 30 29 30 30 30 0 0
UL 0 0 0 0 0 0 0 0 0 0
*

KK RR18C

KM ROUTE S18C THROUGH DETENTION BASTHN 4C

RS 1 STOR 0

SA 4.0 6.0 11.0

SE 0 3 10

S0 0 215 430 545 860 1075 1290 1450 1720 2200
SE 4 5.5 6.3 7.0 7.6 8.2 8.8 9.6 10.3 11.2
*

KKS18C_C

KM EORTION OF S18C TO CONTINUE ARGUND CFFLINE BASIN (S:8C_B GCES T0 BASIN)
DTS18C B

DI 0 1100 5000

D 0 0 3900

®

KK S$20A BASIN

BA 0.415

LG 0.17 0.27 8.80 0.086 11

Ul 53 161 326 453 515 474 353 256 182 128
uI 93 65 16 37 17 14 13 13 13 0
uI 0 0 0 0 0 0 0 0 0 0
U1 0 0 0 0 0 0 0 0 0 0
*

KK S20AC

KM COMBINE S18C_C WLTH S20A AND ©19CL

HC 3

*

KK 4B_IN

DRS18C_B

*

KEBSN_4B

KM OFFLINE BASIN 4B LOCATED AT 15TH AVE AND MADDOCK DR.

RS 1 STOR 0

sA 2.3 6.3

SE 0 15

S0 0 0.1

SE 0 15

*

22
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R R LRt R e R e R L ]
FANAREERAREA RN AR A XN R AT ek bk r ek dbhhd

* * *
*

* FLOOD BYDROGRAPE PACKAGE (HEC-1) * * U.8. ARMY CORFZ OF
ENGINEERS *

* JUN 1lssg * * HYDROLOGIC
ENGINEERING CENTER *

* VERSION 4.1 * * 609 SECOND
STREET hd

* * * DAVIS, CALIFORNIA
95616 *

* RUN DATE 16MARC4 TIME 15:46:02 * * (816} 756-1104
*

* * *

*
FAHRA AR R KRR AT NN R E G b h kb Rk h kR bk
A A ARERERE R RN AR NR AN REE AR h b kb ke kkkn

X X EXXXXEX HEKXX X
X X X X X XX
X X X x x
KEXXKKXK EXXX X XEKXX X
X X X X x
X i X x x X
X X XXXXXEX XAXXX XXX

TEIS PROGRAM REPLACES ALL PREVICUS VEREIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HECIDB, AND HECLEW.

TEE DEFINITICNS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT

STRUCTURE.
THE DEFINITICN OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT7T
VERSION
NEW OPTICNS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DBMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERTES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND BMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT PAGE 1
LINE 3 JURN Tooooe.. 2. 3o A B Bvenrne LIPS : | FE 10
1 iD ADOBE DAM/DESERT HILLS ADMP FILE: STWSITE4.IH1
2 ip JE FULLER/HYDROLOGY & GEOMORPHOLOGY, INC.
3 D FCDMC DATE: 03/08/04
4 1D
5 1D
6 D 100-YEBR, 6-BOUR MODEL FOR SITE 4 ALTERNATIVE ON SKUNK TANK WASH
7 D
S D ESTIMATE OF PERK DISCHARGE WITHIN SKUNK
2 D TANK WASH AT MADDOCK ROAD. THE FOLLOWING SUMMARIZE THE ESTIMATION OF
10 D MODELING PARAMETERS:
11 n
12 I - RAINFALL PIR DESERT HILLS MODELING
13 m - @Lh PARAMETERS FROM $KUNK CREEK FDS MODEL DATED MARCH 1996 WITH
14 1D MODIFICATIONS PER SCWCMP FOR FUTURE LAND USE COMDITIONS
15 ) - S-GRAPH UH PARAMETERS ESTIMATED USING NEW 27CI MAPPING AND DDMSW V2.0
16 In - DESBRT/RANGELAND §-GRAPE USED
17 D - SUBBASIN DELINEATION REFLECTS 7TH STREET CHANNEL IN PLACE (RREA
18 D OF SUBBASINS 517 AND 818 IS REDUCED BY O.37 SM).
19 D - INFLOW HYDROGRAPH AT 7TH AVE & MADDOCK FROM FLO-2D MODEL
20 1D - BASTN ¢A IS LOCATED ALONG 7TH AVE, SOUTH OF MADDOCK
21 D - MODELED USING A DIVERT OPERATION
22 D - APPROX 9.5 ACRE PARCEL
23 D - OFFLINE VOLUME = 60 AC-FT
24 D - DEPTH = i0 FT
25 D - BASIN 4B IS LOCATED ALONG 15TH AVE & MADDOCK
26 D - MODELED USING A DIVERT OPERATION
27 D - APPROX 8 ACRE FBARCEL
28 ) - OFFLINE VOLUME = 65 AC-FT
29 D - DEPTH = 15 FT
N
*DIAGRAM
30 T 5 300
32 10 3
.
32 KK FLO2DI
33 KM INFLOW FROM FLO2D SECTIONS 20 AND 21 LAGGED BY 6 MINUTES
34 BA 2.0
35 o] &
36 534 o o 0 0 0 0 o [ 0 0
37 oI 0 o 0 0 0 0 0 0 0 0
38 oT o o 0 0 0 0 0 0 0 0
39 o o 0.1 2.1 4.2 8.1 12.4 27.0 47.9 83.0 153.1
10 QI 296.8 403.31 502.5 568.0 639.3  6B2.2  836.2 1030.8 1277.6 1354.1
41 QI 1283.7 1168.4 1077.6 908.0 789.5 707.4 597.% 495.3  419.9  365.8
4z Qf 316.1 271.8 234.6 204.8 183.4 155.8 139.4 127.1 112.9 98.3
43 o5 93.0 87.5 80.4 74.9 71.8 §6.9 55.3 54.2 49.5 16.8
44 QI 44.4 42.2 38.2 36.8 34.3 32.1 29.3 28.1 24.2 24.0
45 01 21.1 21.0 18.9 17.0 16.7 13.8 13.5 12.3 1.0 10.3
46 Q1 3.5 8.5 7.8 7.1 6.4 5.8 4.8 4.3 3.8 3.7
47 QI 3.0 2.8 2.4 2.1 1.9 1.7 1.6 1.2 1.1 1.0
48 01 0.8 0 0 o 0 [ [ 0 0 0
A
1 HEC-1 INPUT PRGE 2

STWSITE4.0HI



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

LINE ID....... l....... 2o 3 Al 5., [ T 8....... 9...... 10
49 KK BSN_4A
50 KM OFFLINE BASTN 4h LOCATED AT 7TH AVE, §. OF MADDOCK DR. (MODELED AS DIVERT)
51 DT 4A_IN
52 DI 0 420 5000
53 jrle} Q Q 4580
*
54 KK 819 BASIN
53 KM SUBBASIN PARAMETERS TAKEN FROM SCWCMP FUTURE CONDITICHN MCDELS
56 BR 0.772
57 LG 0.17 0.2% 8.40 0.07 11
58 IN 15
59 FE 3.278
60 PC 0.00C G.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076
61 PC 0.087 0.100 06.120 0.160 0.248 0.443 0.708 0.845 0.203 G.238
62 EC 0.951 0.964 0.97¢ 0.988 1.000
63 ur 20 222 476 687 837 843 731 554 405 o2
64 v 222 163 122 9z 6l 5% 22 22 21 22
65 uxr 22 Q a Q ) a a 0 ) 0
66 U1 [ Q 4] Q ] 0 Q 0 [ o
‘
&7 KK £19CL
66 KM COMBINE HYDROGRAPH BYPASSING BASIN 4A WITH RUNOFF FROM S192
69 HC 2
*
70 KK 818C BASTN
71 KM §TW SUBBASINS 517 AND S$18 COMBINED INTO SINGLE SUBEBASIN
72 BA 2.402
13 LG 0.15 0.27 8.80 .06 1z
T4 UI iz22 iz4 122 342 483 627 764 884 1022 1030
75 vI 1157 1171 1158 1125 1051 511 822 701 613 554
76 uI 472 414 369 323 27 241 221 187 173 la9
77 ur 130 113 84 84 84 84 33 30 30 283
78 ur 30 30 30 30 29 30 39 30 ¢ 0
79 Uz G 0 a 1] 9 ) a 0 G ¢}
*
a0 KK RR18C
81 KM ROUTE S518C THROUGH DETENTICN BASIN 4C
82 RS 1 STOR
83 Sh 4.0 6.0 11.0
84 SE [H 4 10
85 8Q [ 215 430 645 860 1075 1290 1450 1720 2200
86 SE 4 5.5 6.3 7.0 7.6 8.2 8.8 9.6 10.3 11.2
*
87 KK 818C C
3] KM PORTION OF $18C¢ TO CONTINUE ARCUND OFFLINE BASIN {S18C_B GOES TQ BASIN)
29 DT S18C_ B
90 DI 0 1100 5000
91 ng [¢] a 3500
M
1 HEC-1 INPUT FAGE 3
LINE ID....... 1. PR SN a3 ..., 5. [N Teneans B....... |- I 10
92 KK 8208 BASTN
93 BR 0.415
94 LG 9.17 0,27 8.80 G.08 1L
95 uI 53 161 326 453 515 474 3853 256 132 1lze
96 0I 93 65 48 37 17 14 13 13 13 0
57 uI 0 0 1] 0 a a ) 0 0 0
98 oI Q 0 1] ] Q a 0 0 0 Q
*
59 KK £20AC
100 KM COMBINE £18C_C WITH 5202 AND S19CL
01 HC 3
*
102 KK  4B_IN
103 DR S18C B
*
104 KK BSN 4B
105 KM QFFLINE BASIN 4B LOCATED AT 15TH AVE AND MADDOCK DR.
1ce RE 1 STOR 1]
107 SA 2.3 6.3
108 SE o] 15
109 5Q o 0.1
110 SE o] 15
«
111 2z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (---»} DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR {<---} RETURN OF DIVERTED OR PUMPED FLOW
32 FLO2DI
51 [T PE = 4A_IN
49 BSN_4A

JE FULLER STWSITE4.0H1

HIDROIOAT 4 GIOMORICICNT, IK.




54 . 519

67 91900, v an s,

70 . s18C
- v
- v
80 . RR1SC
89 i JE > S18C_B
87 . 818¢_C
92 . . g20a
29 BROAC. . vaeerriann s
103 : pmmmmmmm $18C B
102 . AB_IN
v
. v
104 : PSN_ 48

{*+*) RUNOFF ALSC COMPUTED AT THIS LOCATION
Iokhk kR ko k R AR AR RN RE R KNE R A A bk kh b d ke kkd
Kk R R AR R kR R AN R NN Rk kA kR

* * *
*

* FLOOD HYDROGRAFH PACKAGE {HEC-1) * * U.$. ARMY CORPS OF
ENGINEERS *

* JUN 1398 * * HYDROLOGIC
ENGINEERING CENTER *

* VERSION 4.1 * * 609 SECCOND
STREET *

* * * DAVIS, CALIFORNIA
45616 *

* RUM DATE 16MARCZ TIME 15:46:02 * * {916} 756-1104
*

* * *

*
dkkkh Rk kAR AR AR KA AR R AN Rk hkhk ko k
Y R i e R et R A R E R SR LA T]

PROJECT: ADOBE DAM/DESERT HILLES ADMP ; FILE: STWSITE4.IH1
BY: JE FULLER/HYDROLOGY & GEOMORPHOLOGY, INC.
FOR: FCDMC DATE: 03/08/04

100-YEAR, 6-HOUR MODEL FOR SITE 4 ALTERMATIVE ON SKUNK TANKE WASH

ESTIMATE OF PEAK DISCHARGE WITHIN SKUNK
TANK WASH AT MADDOCK ROAD. THE FOLLOWING SUMMARIZE THE ESTIMATICN OF
MODELING PARAMETERS:

- RAINFALL PER DESERT HILLS MODELING
- G#&A PARAMETERS FROM SKUNK CREEXK FDS MODEL DATED MARCH 1996 WITH
MODIFICATIONS PER SCWCMP FOR FUTURE LAND USE CONDITIONS
- S-GRAPH UH PARAMETERS ESTIMATED USING NEW 2'CI MAPPING AND DDMSW V2.0
DESERT/RANGELAND $-GRAPH USED
SUBBASIN DELINEATION REFLECTS 7TH STREET CHANNEL IN PLACE (AREA
OF SUBBASINS S17 AND $18 IS REDUCED BY 0.37 EM}.
INFLOW HYDROGRAPH AT 7TH AVE & MADDOCK FROM FLO-2D MCDEL
BASIN 4A IS LOCATED ALONG 7TE AVE, SOUTH OF MADDOCK
- MODELED USING A DIVERT OPERATION
- APPROX 9.5 ACRE PARCEL
- OFFLINE VOLUME = 60 AC-FT
- DEPTH = 10 FT
BASIN 4B IS LOCATED ALCNG 15TH AVE & MADDOCK
- MODELED USING A DIVERT OPERATION
- AFPROX 8 ACRE PARCEL
- COFFLINE VOLUME = 65 AC-FT
- PEPTH = 1% FT

.

#+% ERROR *** ZPECIFIED START AND END DATES RESULYT IN TOQO MANY TIME PERIODS

31 I0 QUTPUT CONTROL VARIABLES
3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QGCAL 0. HYDROGRAPH PLOT SCALE
iT HYDROGRAPH TIME DATA

MINUTES IN COMPUTATICH INTERVAL

IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NO 2000 NUMBER OF HYDROGRAPH ORDINATES
WDDATE 7 0 EMDING DATE
NDTIME 2235 ENDING TIME
ICENT 18 CENTURY MARK
COMPUTATICHN INTERVAL .08 HOURS

TOTRL TIME BASE 166 .58 HOURS

ENGLISH UNITS

m mLm STWSITE4.0OH!
WDRCROAT @ GOMORPIOICAY,




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

DRAINAGE MRER SQUARE MILES
PRECIPITATICN DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

BURFACE ARUA RCRES3

TEMPERATURE DEGRERS FAHRENHEIT

Fhh Ak hAh KKK Rhk RAK khk kkk hkd kkk kkk RAE Rkk KRR KRk KEkk AR Ktk KAk KXk AKK NKk NAA AEKE KKK KEF NEK KKK KKK
KAk KEK KER WKW

EEEE RS LA E R R SR L)
+ .
32 KK * FLO2DI  *
. N
LR RIS ER RS R T

INFLOW FROM FLOZD SECTIONS 20 AND 21 LAGGED BY ¢ MINUTES

i5 IN TIME DATA FOR INPUT TIME SERIES
JXMIN & TIME INTERVAL IN MINUTES
JXDATE 1 9 STARTING DATE
JXTIME 9 STARTING TIME

SURBASIN RUNOFF DATA

34 BA SUBBASIN CHRRACTERISTICS
TAREA 2.00 BUBBASIN ARER
* ek
LET) Ak 23] e *kk

HYDROGRAPH AT STATICN FLO2ZDI

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24 -HR 712-HR 166.58-HR
+ (CF8} (HR)
{CF3S)
+ 1342, 4.92 311. 79. 27. 1z2.
(INCHES) 1.447 1.462 1.498 1.555
(AC-FT) 154. 157. 160. 166,
CUMULATIVE AREA = 2.00 80 MI

skk kh kkk kkk kAR RRN Ruk RAN AR khk kKR hhh KER hkk KAE kkk kA WA WRE WHE EAR K Kk kWH NWK kaw R kww kxe

hkk kkk kkh kkk

KRRk AR AR AR A A
® "
49 KK * BSM_ 4R
" *

W WH Rk ko dew

OFFLINE BASIN 4A LOCATED AT 7TH AVE, S. OF MADDCCK DR. (MODELED AS DIVERT)

DT DIVERSION
ISTAD 4a_IN DIVERSION HYDROQGRAPH IDENTIFICATION
DI TINFLOW .00 420.00 5000.00
DO DIVERTED FLOW .00 .00 4580.00
2T
*RH ke 2T ran LY

DIVERSICN HYDROGRAFH 4A_IN

PERK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 166.58-HR
+ {CF8) {HR)
(CFS)

+ 922, 4.92 120. 3. 10, a4,
{INCHES) L5357 557 557 . 557
(AC-FT) 59. 50, 59. 5%.

CUOMULATIVE AREA = 2,00 50 MI

*hok R kw ko *ak

HYDROGRAPH AT STATION BSN_4A

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 166 .58-HR
+ {CFs) {HR}
{CFS)

+ 420. 4.17 1381, 49, 17. 8.
{INCHES} .890 .912 941 .998
{AC-FT} $5. 97. 100. 106 .

CUMULATIVE AREA = 2.00 8Q MI

JE FULLER STWSITE4.0HI
#DROIOG! § UONORPIOIOG!. I




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Wokh kwk R hkk kEk Akh Ruk KAk kAkd NAW wkw hkk Ahhk hkh Rwk KK h AkA Auk AR E Kk% kEk kkk kdk AAd AKX KkX KkE KA K kK
hh R kKK KWK KAN

T T I T T LTS

* "
54 KK * 819 * BASIN
* *

ook ko kK
SUBBASIN PARAMETERS TAKEN FRCM SCHCMP FUTURE CONDITION MODELS

58 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME @ STARTING TIME

SUBBASIN RUNOFF DATA

56 BA SUBBASIN CHARACTERISTICS
TAR .77 CSUBBASIN AREA

PRECIPITATION DATA

59 PB STORM 3.28 BASIN TOTAL PRECIPITATION
60 PI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .60 .00 .00 .60 .00 .00 .00 .00 .00
.00 .60 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 ES .01 .01 .01 .01 .03
.03 .03 .06 .06 .06 .09 .09 .09 .05 .05
a5 .02 .02 .02 .01 .01 .01 .09 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00
57 LG GREEN AND AMET LOSS RATE
STRTL .17 STARTING L08S
DTH .25 MOISTURE DEFICIT
PSIF 8.40 WETTING FRONT SUCTION
XKSAT .07 HYDRAULIC CONDUCTIVITY
RTIMP 11.00¢ PERCENT IMPERVIOUS AREA
63 UI INPUT UNITGRAPH, 21 ORDINATES, VOLUME = 1.00
90.0 222.0 176 .0 687.0 837.0 843.0 731.0 554.,0 405.0 302.0
222.0 163.0 122,0 92.0 61.0 55.0 22,0 22.0 21.0 22.0
22.0
ok
. P waw . -
HYDROGRAPH AT STATION 819
TQTAL RAINFALL = 3.27, TOTAL LOSS = 1.11, TOTAL EBXCESS = 2.16
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 166.58-HR
+  (CPS) {HR)
(CFs}
+ 1078, 4.33 179, 45, 15, 5.
{INCHES} 2,158 2.161 2.161 2.161
{BC-FT} 89, 89. 89. 89.
CUMULATIVE AREA = L7780 MI

Hkk kkE WEH AR KKk KNAX wak *wk kkk kkk Kk RAE NER Kkd RAN RWx krk kA k Kkk KFE Kk hkR hkh KAK RKF ARF AER KKK AN

HhE Kk hAE KAE

EESEEE T RS 2 2 00
N +
67 KK ~ S15CL  *
N -
LR RS R S LY

COMBINE HYDROGRAPH BYPASSING BASIN 4A WITH RUNOFF FROM $13%

69 HC HYDROGRAFH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAFPHS TO COMBINE
A
ke A *hk ok Er

RYDRCGRAPH AT STATION 819CL

PERK FLCW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 166.58-HR
+ {CFg} {HR)
{CF8}
+ 1498. 4.33 36%, 94, 2. 14,
{ INCHES) 1.233 1.258 1.280 1.322
(AC-FT) 182. 186. 189. 195.
CUMULATIVE AREA = 2.77 80 MI

Sk K hh REE Ekh RAK KWK Auk hAk kdk kkk RHE BAK KRR kKK KAk KKK KA® Xk kuk dkd Kkh KEh K%k hRK Ak KAk KXk KAE Kk
Fhw KRR FAE KEK

JE FULLER STWSITE4.0HI1
b ADROICGT 4 GIOMORMCIONT, K.




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

LTSI LI T

* *
70 KK * 818C  * BASIN
* *

LTI T T ey
3TW SUBBASINS S§17 AND S18 COMBINED INTO SINGLE SUBBASIN

SUBBASIN RUNOFF DATA

72 BA SUBBASIN CHARACTERISTICS
EA 2.40 SUBBASIN AREA

PRECIPITATION DATA

59 PB STORM 3.28 BASIN TOTAL PRECIPITATION
60 PI INCREMENTAL PRECIPITATION PATTERN
. . .00 .00 .00 .60 .00 .00 .00 .00
.00 .00 .00 .00 L 00 .00 .00 .00 .00 .60
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .0t .01 .01 .01 .01 .01 .02
.03 .03 .06 .06 .06 .09 .09 .03 .05 .08
.05 .02 .02 .0z .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00
73 LG GREEN AND RMPT LOSS RATH
STRTL .1% OSTARTING LOSS
DTH .27 MOISTURE BEFICIT
PSIF 8.80 WETTING FRONT SUCTION
XKSAT .08 HYDRAULIC CONDUCTIVITY
RTIMP 12.00 PERCENT IMPERVIOUS AREA
71 U INPUT UNITGRAPH, 48 CRDINATES, VOLUME = 1.00
122.0 124.0 122.0 342.0 183.0 627.0 764.0 284.0 1022.0 1090.0
1157.0 1171.0 1158.0 1125.90 1051.0 911.0 822.,0 701.0 513.0 554.0
472.0 414.0 369.0 323.0 271.0 241.9 221.0 187.0 175.0 129.0
130.0 113.0 84.0 84.0 84.0 84.0 33.0 30.0 30.0 29.0
36.0 30.0 30.0 30.0 29.0 30.0 30.0 30.0
Wk
"k ok k% LR R k% ok k
HYDROGRAFH AT STATION 818C
TGTAL RAINFALL = 3.27, TOTAL LOSS = 1.03, TOTAL EXCESS = 2.24
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 166.58-HR
+ (CF8) (HR)
{CF3)
+ 2184 . 4.83 575. 145, 48. 21.
{INCHES) 2.227 2,242 2.242 2.242
(AC-FT) 285, 287. 287. 287.
CUMULATIVE AREA = 2.40 SQ MI

Skh kkk khk khkh Rhh FAK FA% AKX RAE kkh kkw dkk Akhk hkk Hhk RAE kkk KAk Rk Akk Kkh KRR KKK ARK AKK KHK EFE R¥w hhe
kAR REE KAk REx

FRRRERKERRHN RS
* n

B0 KX * RR18C *
* *

FARRERE KRR EN RS

ROUTE S18C THROUGH DETENTION BASIN 4C

HYDROGRAPE ROUTING DATA

82 RS STORAGE ROUTING
NSTPS 1 HNUMBER CF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
REVRIC .00 INITIAL CONDITION
X .00 WORKING R AND T COEFFICIENT
83 8A ARBA 4.0 6.0 11.0
84 SE ELEVATION .60 4.00 1¢.00
85 5Q DISCHARGE 0. 215. 430. 6a5. 860. 1075. 1280. 1450. 1720.
2200,
86 SE ELEVATION 4.00 5.50 6.30 7.00 7.60 8.20 8.80 $.60 10.30
11.20
rer
COMPUTED STGRAGE-ELEVATICH DATA
STORAGE .00 19.87 70.11
ELEVATION .00 4.00 10.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

JE FULLER STWSITE4.0H1
HIDRCIOG! & GEONCRIKOOAT, IK.




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

STORAGE .00 1%.87% 29.69 35.62 41.24 46,38 51.82 57.59 65.79
70.11
QUTFLOW .00 .00 215.00 430.00 645.00 360.00 1075.00 1280.00 145¢.00
1604.29
ELEVATICH .00 4.00 5.50 6.30 7.00 7.60 8.20 8.80 2.60
10.00
8TORAGE 73.46 84.02
QUTFLOW 1720.00 2200.00
ELEVATION 10.3¢0 11,20
ok k LR * kA ko XY
HYDROGRAPH AT STATION RR18C
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 166 .58-HR
+ {CF8) {HR)
{CFS}
+ 1B69. %.17 533. 135, a5. 19.
{INCHES} 2.088 2.007 2,087 2.087
(AC-FT} 267. _67. 267. 2867.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
&-HR 24-HR 72 -HR 166 .58 -HR
+ (AC-FT) {HR}
7. 5.17 37. 24, 21. 20.
PERK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-IR 72-HR 166 .58-HR
+ {FEET) {HR)
10.58 5.17 6,24 4.56 4.19 4.00
CUMULATIVE AREA = 2.40 80 ML

KhE khh NkA KAk KAk FER wkx dokk kkx hkw kaa FHE KKE Fukk kN Fhkh kRk# wEx RAw wxw k¥R Akd k& Akd AkE xAF HEH kkk kRd

Hkk kK KKK KRR

[
N R
87 KK * sisc_C *
* - *
[T —

PORTION OF 518C TO CONTINUE ARCUND OFFLINE BASIN {$18C_B GOES TO BASIN)

DT DIVERSION

ISTAD €18C_B DIVERSION HYDROGRAPH IDENTIFICATION
DI INFLOW .0 1100.00 5000.00
DQ DIVERTED FLOW .00 00 3860, 00
Yk
EL R kA EE R TR W Ek ok

DIVERSION BYDROGRAPH S18C_B

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 166.58-HR
+ (CFs} (HR)
{CFS)

+ 769. 5.17 108. 27. 9. 4,
{INCHES) 420 .420 L 420 . 420
(AC~FT) 54, 54. 54, 54,

CUMULATIVE AREA = 2.40 8Q MI

*kk LA *k Fkk LX)

HYDROGRABH AT STATTON 518C_C

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 166.58-HR
+ {CFS) {HR}
(CFS8)
+ 1100. 4.58 430, 108. 36, 15,
{IRCHES) 1.666 1.6567 1,667 1.667
(AC-FT) 213. 214. 214. 214,

CUMULATIVE AREA = 2,40 30 MI

SER EEE WEE RER kkk hkE khd WAk HAR KRN Akx REF® hAk kkk FRE ARA AWR k% w HuE ARk FHF ANH Fkk kkk dddk kdwk kkk kAE hks

R R REE RNk

I T
* *

92 KK * s20n 0+ BASIN
*

*
Ak ok kR R R

SUBBASIN RUNOFF DATA

93 BA SUBBASIN CEARACTERISTICS

JE FULLER STWSITE4.0H1
Bl HIDRCION 8 AORORKCICOKT




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

59 PR
60 PI

94 LG

93 U1

TOTAL RAINFALL =

PEAX FLOW
+ (CF8)
+ 622.

Nk WAN RAE kkh kkk khk Ahk FAd ARy Rk kkx hkk kkd KRR KRR KNK KRK KKK WHE ¥k kkk kkk Ak kkk Awd hkw hwu

Bkk KuH kkw ke

TAREA .41 SUBBASIN AREA

PRECIPITATION DATA

STORM 3,28 BASBIN TOTRL PRECIPITATICON
INCREMENTAIL PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00
.00 .00 .0¢ .00 00 .00 .00
.00 .00 .00 .00 .00 el .00
.00 .00 .00 .01 .01 .01 .01
.03 .03 .06 .08 .06 .09 .09
.05 .02 .02 .02 .01 .01 .01
.00 .00 .00 .00 .00 .00 .60
00 00

GREEN AND AMPT LOSS RATE

STRTL .17 ETARTING LOSS
DTH .27 MOISTURE DEFICIT
PSIF §.80 WETTING FRONT SUCTICON
XESAT .06 HYDRAULIC CONDUCTIVITY
RTIMP 11.00 FPERCENT IMFERVIQUS AREA
INPUT UNITGRAPH, 19 ORDINATES, VOLUME = 1.00
53.0 161.0 326.0 453 .0 515.0 474.0 3532.0
93.0 E5.0 46.0 37.0 17.90 14.0 13.0
* ki
*hw Hkk ek e
HYDROGRAPH AT STATION G208
3.27, TOTAL LOSS = 1.05, TOTAL EXCESS = 2.22
TIME MAXIMUM AVERAGE FLOW
& -HR 24 -HR 72-HR 166 .58~-HR
(ER)
(CFS)
4.258 3. 5. 8. 4.
{INCHES) 2.219 2.222 2.222 2,222
{AC-FT) 48, 45. 49 . 49.
CUMULATIVE AREA = .41 80 MI

Hkh kAR R RN

*

89 KK *

*

*

J20AC  *
*

Fohk ok hk kRN AN

101 HC

PEAK FLOW
+ {CF8}

+ 2807.

COMBINE S18C_C WITH S20A AND S13CL

HYDROGRAPH COMBINATION
TCOMP 3 NUMBER OF HYDROGRAPHS TG COMBINE

ok
ko *hH 4w wkk

HYDROGRAPH AT STATION 220AC

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72 -HR 166.5%-HR
{HR}
{CFs}
4.50 B895. 226, 76. 33.
{INCHEZ} 1.488 1.508 1.518 1.537
(RC-FT) 444 . 449, 452. 458.
CUMULATIVE ARER = 5.59 SQ MI

Ahh AAE KEF hhk kkd hkk whk KAk KhkR ARR WRx k% kkd Kkk kkE ERE KKK NEKF RFE KkE RAF KRR wrk

AR KME kAN kRk

HRE AR ER R KRR K

*

102 KK *

*

*
4B_IN *
- *

kR b kR R xR

256.0
13.9

-00
.00
.00
.01
.05
.ge
.00

182.0
13.0

128.0

kkk KAk

KhEk kkk kkk KRk kkk kA%

103 DR RETRIEVE DIVERSICON HYDROGRAFH

T £18C_B DIVERSION HYDROGRAPH IDENTIFICATION

P
ok ko *hk Ere EhE

HYDROGRAFH AT STATION 4B _IN

PERK FLOW TIME MAXIMUM AVERAGE FLOW
&~-HR 24-)R 72 ~HR 166 .58-HR
+ (CFS} (HR}
Ny
STWSITE4.0OH1

JE FULLER
HIDROIONT & GEONORDICIONT, HE.




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

(CFE)
+ 769, 5.17 109, 27. . 4.
{ INCHES) £181 .181 .181 .181
{AC-FT) 54, 54 . 54, 54.
CUMULATIVE AREA = .00 80 MI

Shk khk kkk KEE KAk KRE AAk WAk kak kwk kkE Ahkd hkh RkEk kkk KA KRA NKG AkL Rk hkk khEk kkk kkk kkE kA Ek khk kK Fhx

Kk hkkh Ak kwk

T R T

*

-

104 KK * BEN_4B ¥
* «
AR AR RREARAE AN K
OFFLINE BASIN 4B LOCATED AT 15TH AVE AND MADDOCK DR.
HYDROGRAPH ROUTING DATA
104 RE STORAGE ROUTING
NETPS 1 NUMBER OF SUBREACHES
iTYP BTOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
107 SA ARER 2.3 6.3
108 SE ELEVATION .00 15,60
109 5Q DISCHARGE 0. 0.
110 SE ELEVATION .00 15.00
ann
COMPUTED STORAGE-ELEVATION DATA
STORAGE .00 62.03
ELEVATION .00 15.00
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 62.03
OUTFLOW .00 .16
ELEVATION .00 15.00
LR &k d xhk rw Erxd
HYDROGRAFH AT STATION  BSN 4B
PEAK. FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 166.58-HR
+  (CF8) (HR}
{CFS)
+ 0. 5.92 0. 0. 0. q,
(INCHES} .000 .00 .¢o0 .0Q0
(AC-FT} 0. 0. 1. 1.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24 -HR 72-HR 166.53-HR
+ (AC-FT} (HR)
54. 6.00 54, 54. 54. 52.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
§-HR 24-HR T2-HR 166.58-HR
+ (FEET} (HR)
13.02 6.00 13.01 13.00 12.95 12.48
CUMULATIVE AREA = .00 SO MI
1
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HODURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MEXIMUM
TIME QF
OPERATION STATION FLOW PEAK AREA STAGE MAX
STAGE
+ 6-HOUR 24 -HOUR 72 -HOUR
HYDROGRAPH AT
+ FLO2DT 1342, 4.92 311. 79. 27. 2.00
DIVERSION TO
+ 4A_IN 922. 4.17 120. 30 10. 2.00
HYDROGRAFH AT
+ BSN_4a 420. 4.17 191, 45, 17. 2.00
HYDROGRAPH AT
+ 19 1978 4.33 179. 45. 15. .77
2 COMBINED AT
+ §13CL 1498 4,33 367. 94, 32. 2.71
HYDROGRAFH AT
+ s18C 2154. 4.83 575. 145. 48 . 2,40

JE FULLER

HORCION 8 GORCRICION, 1K




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

ROUTED TO
+ RR18C 1869. W17 539. 13s. 45, -40
+ 10.58
5.17
DIVEREICN TO
+ 818Cc_B 769. .58 109. 27. 9. 1)
HYDROGRARPH AT
+ 818cC C 1100. .58 430. 108. 36. .40
HYDROGRAPH AT
+ S20A 622. .25 99. 25. B, .4k
3 CCMBINED AT
+ S20AC 2807. .50 885, 226. 76. .59
HYDROGRAFH AT
+ 4B_IN 769. W17 105, 27. 9. .00
ROUTED TC
+ BSHN_ 4B Q. .92 0. . 0. .00
+ 13.02
6.00
+*#% NORMAL END OF HEC-1 **¥
+
STWSITE4.0H1

JE FULLER
HDROICAT 4 VFONCRPICICXT, I
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FlowMaster Information

JE FULLER

et NDROICAT @ GONORPIOICKT, B,




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Chanriel CH5A
Worksheet for Trapezoidal Channel

Project Dagetiplion
Workeheat Hite 5 - Channel SHEA
Flow Element ‘Frapezoidal Channel
ethiod Manning's Formula
‘Bolve For Channel Dapth
Input Data
Mannliiga Coeffident 0.080
Chanhél Shope 006000 R
Latt Sidé Slope 300 H:V
Right Qide Siope 300 H:.V
Botiom Width 1200 f
Elschargs 1,050,000 ofg
Rewits
Deapth 560 &
Flow Araa 1613 %
Weitted Perimater 4742 f
Top VWidth 4581 #t
Crifieal Depth 436 %
Critigal Slope 0.017231 T
Velootty 6,51 fif
Vielocity Haad 0.66 f
Specific Energy 636 #
Frovusta Nurber 0.8
Blew Type Suberifical
_ Piujact Engindes, scoll
x\.Medmsiadobelowmasterisites 4 and S.fn JE FulteriHydrology B Geomorphology, inc. o . Flowhaster 7.0 [7.0005}
. TIN5 112358 AM @ Haestad Mathods: Ino. 37 Brookside Road  Waterbury, CT Q8708 USA. +1-202-756-1606. Page 1of 1

JE FULLER

HORCIOGY @ GORORICIONT. K,




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cross Section
Cross Section for Trapezoidal Channel

Project Description

Worksheet Site § - Channal CHEA

Flow Flament Trapezoigal Channe!

Methat Manning's Fermula

Solve For Channel Depth

Becton Data

Mannings Cosafficient 0.040

Channel Slepa 0006000 fift

Crapth 560 ft

Left Side Slopa 300 H: Vv

Right Side Sicpe 300 H:V

Bottorn Width 1200 #

Discharge 1,050.00 cofs

S.T it
1—‘“ ] 2,00 fpmmom e
Project Enginear scott

xiL Medmeadobe\towmasterisites 4 and £.fm2- JE Frlterfydrology & Geomorphology, Inc. Hawbdaster v7.0{7.0005]
12004105 11:26:07 AM @) Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203- 7651066 Page 1 of 1

JE FULLE

R
B BDROION 4 GIOKORMOIONT, I




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Channef CHSB
Warksheet for Trapezoidal Channel

Profect Degcription
Workshaet Site 5~ Channg CHED
Flow Elenent Trapezoidal Channel
Methiod Manning's Formida
Sobve For Channel Depth
Inpuit Data
Manninigs Coefficiant 0.040
Charingl Stope OO3CA0 i
Lot Side Slope 300 HiV
Right Side Slope 200 H:V
Bottem Wth 500 f
. Dischargs 26000 ofe
Results
Depth: 2 f
Flome Area 1.3 fi*
Wstted Parimpter 3154 #t
Top Widih 3055 f/
Critieal Depth 233 1
Crifica) Slope 0.020883 it
Velocity 3.8 s
Velooity Head 04D #
. Specific Energy 281 f
Froude Number .40
Flow Type Suberitical
. . FrojectEngineen, soott
=\ Medmoadobelowmasterisites-4 and S$4m2 JE FullerMydrology & Geomorphelegy ing. _ Flowlaster v7.0 [7.0005]
1200105 11:26:20 AM & Maostad Mathods, Ine. 37 Brockelde Road - Waterbury, CTOB708 UBA  +1.208.755.4686 Faget:of 1

, FULLER
HIDROIOG! & GEOMORIOICKT, I




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cross Section
Crass Section for Trapezoidal Channel

Projact Desetiption

Wirksheed Site § - Channal CH5R

Flow Element Trapezoidal Channe!

Method Manning's Formula

Holve For Channet Depth

Section Data

Mannings Coefficient Do40

Channgl Slopa 0003000 ftife

Depth arz

Left Side Slope 300 H:Vv

Right Side Slope 300 H:v

Bottom Wigth 8.00 R

Discharge 25000 cfs

b _"r
3 7=2 i
A
e .00 fomeosee]
Viﬂi\.f.‘b,
K1
NTS
Project Engineer; soatt

st Medmoladobaflowmasterisites 4 and 552 JE Fuller/Hydroloay & Geomorphology, Inc, Flawbhtaster v7.0 [7.0005)
12151086 11:27:02 AM &) Haestad Mathods, Inc. 37 Brookside Road  Watarbury, OT 08708 LiISA- +1-203-755.1666 Poge 1ol 1

JE FULLE

R
IDROIOD & GOMCRPICICNT, IC




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Channel CHSC
Worksheet for Trapezoidal Channel

" Project Description
Workshmet Site 5 Channef CHEC
Flow Element: Trapezoidat Channel
Meathed Manning's Formda
Solve For Channet Depih
Input Data:
Mannings Cieffictent .40
Chatingl Slcpe. 0.006800 fM
Lol Side Slube 300 H:v
Right Side Slope 3.00 H:V
Battorn Widih £00 f
Discharje 25000 efs
Risulis
Depth 2140 ft
Flow Ara £3.6 1
Watted Perimeter 27.80. 1t
Top Width 2660 #t
Crifieal Depth 733 f
Critical Slope £.0208499 1Mt
Valesity 488 s
Yelooity Head 0.3
. Bpecilic Erergy 344 #
Froude Number 088
Flaw Typa Suberitical
. _ Projiect Engingsn Seem,
x4, Medmeadohetiowmasterisites 4 and S.fm2 JE Fultar/Mydrology & Geemorphology, Ing. FlowMaster w7 .0 [7.0005]
12/0108 11.27:46 AM & Haastad Methods, ne - 37 Brookside Road  Walerbury, CTORTO8 UBA  +1-203.785-1666 Fage-t of 1

JE FULLER

G HIDROIOW & GOMORIOIG!. I,




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cross Section
Cross Section for Trapezoidal Channel

Project Description
Worksheet Site § - Channel CHEC
Flow Element Trapezaoidal Channel
Mathod Manning's Formula
SHolve For Channet Depth
Section Data
Mannings Coeffrcient [s112]s)
Channeal Slopa 0.00660C /M
Depth 310 #
Lef Side Slope 300 H:v
Right Sider Slape 300 HM:V
Bottom Width 800 R
Discharge 26000 ofs
VAL
H:A
NTS
Project Engineer scott
v Medmcl\adebeviowmasterisites 4 and 5.fm2 JE FulleriHydrology & Geomomhology, Inc. Flowhdaster w7.0{7.0005]
20106 11:28:23 AM @) Haestad Mathods, Ina. 37 Brookside Road  Waterbury, CT 06708 LSA +1.203-765-1666 F_‘aga jof1

JE FULLER

AOROION 8 GORORIOCK. I




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Channgél CHBD
Worksheot for Trapezoidal Channel

Projsct Description
Worlahzet Sita.5 - Channel CHED
¥low Elemment Trapazoidel. Channel
Method Manning's Formula
Solve For Channe Depthr
Irpast Cratar
WMarinings Coeflictent 0.640
Chafinel Sicpe 0.004000 fift
Len Slde Sivpe 300 HiV
Right Slde Slope 3.0 H:V
Bottom Width 1500 R
Blscharie. 110000 ofs
Results
Depth 505 #
Fiow Are 1963
Vetted Pardmater 52610 1t
Top Widih 5048 #
Critical Depth 417 ¥
Critical Slope 0017161 wm
Vetocity 5.83 /s
Veloclty Head. 049 &
. Bpecific Energy 844 1
Frouds Number 0,81
Fiow Type Subesitical
. ] Project Engineet: sooly
x\. Medmc\adobeviowmastarisites 4 and 8.4m2 JE Fuller/Hydrology & Geomorphology, ing, . o FrowMaster w7.0 P2.0008f
1210005 112810 AM @ Haestad Mathds, ine. 37 Brookside Road “Waterbury, CT 08708 WSA  +1-208:7588- 1666 Fage:Tof 1

JE FULLER
DROIOGT & OHOMICION. IC




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cross Section
Cross Section for Trapezoidal Channel

Project Dascription
Worksheat Site 5~ Charnel CHED
Flow Element Trapezoidal Channel
Method Manning's: Formula
8olve For Charnel Depth
Section Data
Mannings Coefficient 0.040
Channel Siape 0,004000 fth
Depth .85 1
Let Side Slope 3.00 H:v
Right Side Slope 00 HuV
Bottom Width 1500 fi
Bischarge 1,100.00 cofs
L.,,_ DA TR 1 o 1 | REpRp ..1|
e,
H1
NTS
) Projest Englneor; saont
x\,Modme\adeheMiowmastensltas 4 and 5.fm2 JE Fuller/Hydrology & Geomoipholagy, Inc, Flowtdaster v7.0 [7.0008]

12/01/05 11:20:45 AM ¢ Haestad Muthads, Inc, 37 Brookside Road  Waterbury, CT DE708 UEA +1-203-755-1666 Page 1 of 1
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HYS Information




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

CURRENT DATE: (3-15-2004 FILE DATE: 03-15-2004
CURRENT TIME: 15:44:55 FILE NAME: CLV5A

IFEX R XSRS S LR ESEE SRS FE SRS EE SRR AS S LRSS ERREEEESSSEEEREERSFELERELEE RS RS SRR RN
HARAKAKR AR AEAR A A AR AR AT A TR h & FHWA CULVERT ANALYSIS LS R R ER SRR R R R
AAAKAAKREERAA A A A A xx A hTEARRNAK HY_B’ VERSION 6_1 FEE A KA ARAA R EAXARL KRR A A AN N A&
KA AT AN A AR I A A A A ARk bk T bk kA bk ko d e rk bk h kv kA A bk r ko hr b hhk kb kA ok kkhhht
| ¢ SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
| U J-==———mmmmmm e o o [ == e e e
| L | INLET OUTLET CULVERT | BARRELS |
| Vv | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING  INLET r
INO.| {(ft) (£t} (ft) | MATERIAL (ft) (£t) n TYPF, 1
| 1 1 10.00 9.50 80.00 | 3 RCB 12.00 5.00 .012 CONVENTIONAL]
| 2] |

| 3| | |
| 4 | | |
| 5 | | |
| & | ]
A KA IR AR AT A A A AR AR AR AL ALT A ETRA AR A A AL L AAKN A AR R A A A AL T A AR TR A AT A A A AR AL A A LA AR A AT AR AR R A hh

R R AR R L R R e RS AR RS AR SRR SRS SRR LR R R EEEREEEEEEE SRR R R

SUMMARY OF CULVERT FLOWS (cfs) FILE: CLVSA DATE: 03-15-2004

ELEV (ft) TCTAL 1 b4 3 4 5 ¢ ROADWAY ITR
10.00 0.0 0.0 .0 2.0 0.0 0.0 0.0 0.00 1
11.38 105.0 105.0 0.0 0.6 0.0 0.0 0.0 0.00 1
12.23 210.0 210.0 0.0 0.0 0.0 0.0 0.0 0.00 1
12.87 315.0 315.0 0.0 0.0 0.0 0.0 0.0 0.00 1
13.43 420.0 420.0 0.0 0.0 0.0 0.0 0.0 0.00 1
13.91 525.0 525.0 0.0 0.0 0.0 2.0 0.0 0.00 1
14.23 600.0 600.0 0.0 0.0 0.0 0.0 0.0 0.00 1
14.76 735.0 735.0 0.0 0.0 ¢.0 0.0 0.0 0.00 1
15.14 844.0 840.0 0.0 0.0 0.0 0.0 0.0 0.00 21
15.54 945.0 945.0 0.0 0.0 0.9 0.0 0.0 g.00 1
15.97 1030.0 1030.0 0.0 0.0 0.0 0.0 0.0 0.00 1
20.00 1953.8 198%3.8 0.0 0.0 0.9 0.0 0.0 OVERTQPPING

R R R R R ST TR LR RS SRR SRS S SRR T EEER SRR LS ST RS

AR ARAK AL A RE R A A A AXRREARRTFA A A A A A A AR IR Lbd b hhk ko ko kxr kbbb rrk kb h bk kv kkx X b kb bk bk

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV5A DATE: 03-15-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
10.00 0,000 0.00 0.00 0.00
11.38 0.000 105.00 0.00 0.00
12.23 0.000 210.00 0.00 0.00
12.87 0.000 315.00 0.00 0.00
13.43 0.0600 420.00 .00 .00
13.91 0.000 525.00 0.00 0.00Q
14,23 0.000 600.00 0.00 0.00
14.7¢6 0.000 735.00 ¢.00 0.00
15.10 0.000 840,00 0.00 0.00
15.54 0.000 845,00 0.00 0.00
15.97 0.000 1050.00 0.00 0.0¢

R R R T A E RS F S EEEE RS RS ST EREEEE L EE RS R ST EEEEEFEEEEEERE SRR EEEEEEEEEEEETEEEEEE RS

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

ERER SR A LRSS ST FEE LR RS RS SRR S EREEERNLES RS EEEEEEEEEEELAS SRR R EER TR R LR




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004
CURRENT TIME: 15:44:55 FILE NAME: CLV3A

***'k‘k'k********‘k****************‘k******‘k‘k‘k**‘k***'.L"k***'k***'k***********************

PERFORMANCE CURVE FOR CULVERT 1 - 3( 12.00 (ft) BY  5.00 (ft)) RCB
‘k****‘k***********‘k********)\"k***********‘k**‘k*********)\'7\***‘k**‘k*******************
DTS- HEAD- INLET OUTLET
CHARGE  WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW  OQUTLET  TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTE DEPTH DEPTH VEL.  VEL.
{cfs) (ft) (ft) (ft)  <F4>  (ft) (£t} (ft) (f£) (fps) (fps)

B T N 1 2 2 2 22 22222 R R R RS R R SRR R R RS R E s E R E R E AR R

0.00 10.00 0.00 0.00 O-NF 0.00 ¢.00 0.00 0.00 0.00 0.00
105.00 11.38 1.10 1.38 3-M1t 0.50 0.64 1.76 1.76 1.66 3.45
210.00 12.23 1.74 2.23 3-Mlt 0.74 1.02 2.54 2.54 2.30 4.22
315.00 12.87 2.28 2.87 3-Mlt 0.99 1.34 3.12 3.12 2.80 4.72
420.00 13.43 2.75 3.43 3-Mlt 1.18 1.62 3.61 3.6l 3.24 5.10
525.00 13.91 3.18 3.91 3-Mlt 1.37 1.88 4.02 4.02 3.62 5.42
600.00 14.23 3.47 4,23 3-Mlt 1.50 2.086 4.2% 4.29 3.88 5.62
735.00 14.76 3.96 4.76 3-Mlt 1.70 2.35 4.73 4.73 4.31 5.93
840.00 15.10 4.33 5.10 4-~FFt 1.86 2.97 5.00 5.04 4.67 6.14
945.00 15.54 4.69 5.54 4-FFt 2.02 2.78 5,00 5.33 5.25 6.33

1050.00 15.97 5.04 5.97 4-FFt 2.17 2.98 5.00 5.60 5,83 6.51

B R R E E R SRR AR R e R E F R RS e e R R R AR R R R R

El. inlet face invert 10.00 ft El. outlet invert 9.50 ft
El. inlet throat invert 0.00 £t El, inlet crest 0.00 ft

kAR R T A Ak Ak A A kA IR A I I ARR AR AR A A AR I AR R TR A I TR AR AR AT N AR R R I A bk hhwh Tk r*hd

* ok ok ok ok SITE DATA * Kok kk CULVERT INVERT AhKkhhrkhxrxkrrh i h

INLET STATION 100,00 ft
INLET ELEVATION 10.00 ft
OUTLET STATION 180.00 ft
CUTLET ELEVATION 9.50 ft
NUMBER OF BARRELS 3

SLOPE (V/H) 0.0063
CULVERT LENGTH ALONG SLOPE 80.00 ft

*k%x %k COLVERT DATA SUMMARY kk kA A A AL I AAFA AR AL R A h dx

BARREL SHAPE BOX

BARREL SPAN 12.00 ft

BARREL RISE 5.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE ({90-45 DEG.)
INLET DEPRESSION NONE

N s e R R R R A SR R E R EE R LR E R LS S R R R R




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN
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CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004
CURRENT TIME: 15:44:55 FILE NAME: CLVS3A

P e 2 2222 PSR R R SRS S R RS RS e SR SRR LS EE RS
I EEEEESEEE TR SRR EE LSRR SN TAILWATER IR AR EEEE S EEREEEE S L EEREES]
PR R R R e R TS T L R YN EEEE RS R R R R SRR RS R RS SRR SRS R R R

*x%*x k%% REGULAR CHANNEL CROSS SECTION *#**&&rxahtfihkrx

BOTTOM WIDTH 12.00 ft
SIDE SLOPE H/V (¥:1) 3.0
CHANNEL SLOPE V/H (ft/ft) 0.006
MANNING'S n (.01-0.1) 0.040
CHANNEL INVERT ELEVATION 9.50 ft
CULVERT NO.1 OUTLET INVERT ELEVATICN 9.50 ft

*x&xkxx UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. IROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/s) (psf)
0.00 9.50 0.000 0.00 0.00 0.00
105.00 11.26 0.459 1.7¢ 3.45 0.¢66
210.00 12.04 G0.467 2.54 4.22 0.495
315.00 12.62 0.471 3.1z 4.72 1.17
420.00 13.11 0.474 3.61 5.10 1.35
525.00 13.52 0.476 4.02 5.42 1.51
600.00 13.79 0.478 4.29 5.62 1.61
735.00 14.23 0.480 4.73 5.93 1.77
840.00 14.54 0.482 5.04 6.14 1.89
945,00 14.83 0.483 5.33 6.33 2.00
1050.00 15.10 (.485 5.60 6.51 2.10

I L e R R R R R TR EE L AR TS S ERES SR EEER RS EEER LR EE SR AL R SRR

IR EE SRR RS SRR LR S R R ROADWAY OVERTOPEPING DATA LR AR R R RS S SR R R R
Gk kAR KK AT KN AR A A AR KA A A A AL I A A AT A A AR A AR A AAAA R ATRHELARNT A A AL AR E AR R AT N xR h bk &

ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH 60.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 20.00 ft

Ak kA A AR A AR LI A AR RRAARRI KR AR AR KA AR AL TR A AR T AN Ak kAR Ah kA d R Ak kR Rk d kTR bbbk d )

JE FULLER ._
BIDROION & EOMORIOIONY. 1K




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004
CURRENT TIME: 15:57:42 FILE NAME: CLV5C

kA kT AR R AR AR AT A A AR IR A A A A IR A AR AA AKX A AL A A AR R A AL TR AR AT I AR KRR E A Ak b A A A kA Aok dkenwhk
R R EEEEEEEE S S SN SR A LR RS FHWA CULVERT ANALYSIS ThAAEREER AR A AR A xR A, Ehrx o bk
AAAAAEAIN KA AN TR AR A AN A R Ak hk HY“‘E, VERSICN 6.1 ER RS R T TR R R R R
*****************************‘k**-k******************-k-k**-k*-k-k*********************
[ C | SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
| U |- mmm e mm e e [ m e e e e — !
| L | INLET QUTLET CULVERT | BARRELS |
| v | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNTNG INLET |
|NO. | (ft) (ft) (ft) | MATERIAL (ft) {ft) n TYPE |
| 1 | 1¢.00 9.40 120.00 | 1 RCB 8.00 5.00 .012 CONVENTIONAL|
12 | |
[ 3 f |
[ 4] | |
i 5 | I |
| 6 | I |
R e R R R R A A e P T PP E SRR SRR R TR e R R R

Kk kA ARER IR AR IRk AN Rk F ek kA kb hh A A F Ak ok khFhrrbkhkkkh koA dh ko hbhhkk Rk ax kb dhkhn A dkhxdd

SUMMARY OF CULVERT FLOWS ({(cfs) FILE: CLV5C DATE: 03-15-2004

ELEV (ft} TOTAL 1 2 3 4 5 6 ROADWAY ITR
10.00 0.0 0.0 0.¢ 0.0 0.0 0.0 0.0 0.00 1
11.16 25.0 25.0 0.0 0.0 .0 ¢.0 0.0 0.00 1
11.83 50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.00 1
12.39 75.0 75.0 0.0 0.0 0.0 0.0 0.0 0.00 1
12.88 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.00 1
13.33 125.0 125.0 0.0 0.0 0.¢ 0.0 0.0 0.00 1
13.75 150.0 150.0 0.0 0.0 0.0 0.0 0.0 0.00 1
14.15 175.0 175.0 0.0 0.0 0.0 0.0 ¢.0 0.00 1
14.54 200.0 200.0 0.0 0.0 0.0 0.0 0.0 0.00 1
14,92 225.0 225.0 0.0 0.0 0.0 0.0 0.0 0.00 1
15.30 250.0 250.0 0.0 0.0 0.0 ¢.0 0.0 0.00 1
20.00 492.8 492.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

T L R R e R R R R R RS R R R E R AR R R R R PR EEE L RS SR R R S S R R R

N R R R R R R E R R R TSR EE AR S SRS E LTSS SRR RS S R R R S

SUMMARY OF ITERATIVE SCOLUTION ERRORS FILE: CLV5C DATE: 03-15-2004
HEAD HEAD TOTAL FLOW % FPLOW
ELEV {ft) ERROR (ft) FLOW (cfs) ERRCR (cfs) ERROR
10.00 0.000 0.00 ¢.00 0.00
11.16 0,000 25.00 0.00 0.00
11.83 0.000 50.00 0.00 0.00
12.3¢9 0.000 75.00 0.00 0.00
12.88 0.000 100.00 0.00 0.00
13.33 0.000 125.00 0.00 0.00
13.75 0.000 150.00 0.00 0.00
14.15 0,000 175.00 0.00 0.00
14.54 0.000 200.00 .00 0.00
14.92 0.000 225,00 0.00 0.00
15.30 0.000 250.00 0.00 0.00

R e R A E R R R R TR TR PRI LSS SRR AL RS SR RS EE SRR N S R

<l>» TOLERANCE ({(ft) = 0.010 <2> TOLERANCE (%) = 1.000

B R e R RS SR TR R RS SRR R R R R R




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

2

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004
CURRENT TIME: 15:57:42 FILE NAME: CLV5C

R R R R R Rk R R R e L RS e e F T E TR E R TSRS SR X

PERFORMANCE CURVE FOR CULVERT 1 - 1( 8.00 (ft) BY 5.00 (ft)) RCB
P L L R R R R LR e R R R R R R R &
DIS- HEAD- INLET QUTLET
CHARGE WATER CONTROL CONTRCL FLOW NORMAL CRIT. QUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cts) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (£t} (fps) (fps)

PR F IR T RS RS LR S S TR ER AL R R R LR R SRR SRS R LT EERR LRSS RR R SRR

0.00 10.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
25,00 11.1e 1.16 1.16 1-52n 0.56 0,67 0.47 0.97 6.60 2.37
50.00 11.83 1.83 1.83 1-382n 0.87 1.07 0.77 1.41 8.13 2.91
75.00 12.39 2.39 2.3% 1-82n 1.14 1.40 1.16 1.74 8.05 3.27

100,00 12.88 2.88 2.88 1-82n 1.39 1.70 1.42 2.01 8.82 3.54
125.00 13.33 3.33 3.33 1-82n l.61 1.97 1.57 2.25 9.%6 3.76
150.00 13.75 3.75 3.75 1-82n 1.83 2.22 1.88 2.47 9.97 3.85
175.00 14.15 4.1% 4.15 1-82n 2.04 2.46 2.09 2.66 10.45 4,12
200.00 14.%4 4.54 4.54 1-82n 2.23 2.69 2.30 2.84 10.85 4.27
225.00 14.92 4,92 4.%2 1-82n 2.43 2.81 2.50 3.00 11.24 4.40
250.00 15.30 5.30 5.30 5-S2n 2.62 3.13 2.71 3.16 11.55 4.53

[T R LR TR E SR FE L LSS e et RS EERE LI EEEE SRS SR RS EREEEEEEE SRR ]

El. inlet face invert 10.00 ft El. outlet iavert 9.40 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

ISR E X R EX AR S S R EERES SRR R R E R SRS PR EE R TR EE LRSS R E R

* Kk ok kK SITE DATA & Xk kK CULVERT INVERT kR EEEE xR ARK

INLET STATION 100.00 ft
INLET ELEVATION 10.00 ft
QUTLET STATION 220,00 ft
OUTLET ELEVATION 9.40 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0050
CULVERT LENGTH ALONG SLOPE 120.00 ft

*EkKK K CULVERT DATA SUMMARY EEE T LRSS TR S S RN E S

BARREL SHAPE BOX

BARREL SPAN B.00 ft

BARREL RISE 5.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

A A KA E kAR A A LA AR A AR A AT AN R T AL A AR AR A A A AR A AR T A LA AR AR T A A AR IRk F R A Ak h b dhh i

JE FULLER

MDROIOGT 4 GEOROBMOHNY. I




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

3

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004
CURRENT TIME: 15:57:42 FILE NAME: CLV5C

A A AR AT R EAAR AR A A A AR AR A A AR AR A AT AR AR A AT AL A K RAFTHAAARA AR AT ARk bk kkhhd bbbk rkkdk
Kk k kKA KRR A IR A K KRR kX hFh ko kokk TAILWATER R s AR AR A T
R R T R s e L

*kkxkkk REGULAR CHANNEL CROSS SECTION *xhxasdxkskidd
BOTTOM WIDTH 8.00 ft
SIDE SLOPE H/V {¥:1) 3.0
CHANNEL SLOPE V/H (ft/ft) 0.006
MANNING'S n (.01-0.1) 0.040
CHANNEL INVERT ELEVATION 9.40 ft
CULVERT NO.l OUTLET INVERT ELEVATION 9.40 ft

Frxkxkk UNTFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S5.E. FROUDE  DEPTH VEL, SHERR
(cfs) (ft) NUMBER (ft) (£/5) (psi)
0.00 9.40 0.000 0.00 0.00 0.60
25.00 10.37 0.424 0.97 2.37 0.36
50.00 10.81 0.432 1.41 2.91 0.53
75.00 11.14 0.437 1.74 3.27 0.65
100.00 11.41 0.439 2.01 3.54 0.75
125.00 11.65 0.441 2.25 3.76 0.84
150.00 11.87 0.443 2.47 3.95 0.82
175.00 12.06  0.445 2.66 4,12 1.00
200.00 12.24 0.447 2.84 4,27 1.06
225.00 12,49 0.448 3.00 4.40 1.13
250.00 12.56 0.449 3.16 4.53 1.18

B e R R R RS TR E RS S SRS RS SRR E S SRR R R R LR SRS

EEREEEE R EES RS S R RS R ROADWAY OVERTOPPING DATA AErAx Rk LA hErrrrbhkhhrbbtrhkhkt
R T T R R R R LTSRS SR LR TE RN EEE L EEES S LS EE L EEEESE LS AR SRS EEEE L EEREEEEEESD

ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH 60.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 20,00 ft

PR T E SR LSS E S S EE AL ELERSSEEEFEESEEELSSEEEEERE LA EEREEE RS EEEEEEEFERERESELERESEREESEEEEES S

JE FULLER

MDRCIOG 4 GORORIOION

LI




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004
CURRENT TIME: 15:56:40 FILE NAME: CLV3SE

R L R R R AR R R ST TR RS SR PR RSN E R SRR EE R R RS RS ER R

Kok hkhhkhxkhhrrkddrhrhkorkikrk FHWA CULVERT ANALYSIS FARAEFREE I A XTI AR AR T LAk hd
Kk KKK K KA AF R T ARk & Rk ok Kok h K HY-8, VERSION 6.1 P R R X T R
Ak KR KRR I I I T Ak ATk h R A hFh Ak kA AR N A KA AR AR KRR AT RN I I A RN F IR A KR I A KA H I AR AR R AR T E Rk kR kK&
I C | SITE DATA | CULVERT SHAPE, MATERIAL, INLET \
| U J=mmmmmmmmmmm oo mem oo | o e e e !
| L | INLET OUTLET CULVERT | BARRELS

| Vv | ELEV. ELEV. LENGTH | SHAFPE SPAN RISE MANNING INLET |
|NO. | (ft) (ft) (ft) | MATERIAL (ft) (ft) n TYPE |
[ 1 | 10.00 9.40 150.00 | 4 RCB 12.00 5.00 .012 CONVENTILONAL|
12| | I
I 31 | I
| 4 | \ {
b5 i I
el | \
N L R R R L A R R e R R e R e R R L L

B L e A R R RS T T L S LSS R RS e bt bt Rt kR

SUMMARY OF CULVERT FLOWS (cfs) FILE: CLV5E DATE: 03-15-2004

BELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
10.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.006 1
11.862 135.0 135.0 0.0 0.0 0.0 0.0 0.0 0.00 1
12.57 270.0 270.0 2.0 0.0 0.0 0.0 0.0 0.00 1
13.30 405.0 405.0 2.0 0.0 0.0 0.0 0.0 0.00 1
13.92 540.0 540.0 0.0 0.0 0.0 0.0 0.0 0.00 1
14.45 675.0 675.0 0.0 0.0 0.9 0.0 0.0 0.00 1
14.85 81¢.0 810.0 0.0 0.0 0.0 0.0 0.0 0.00 1
15.36 945.0 245.0 0.0 0.0 0.0 0.0 0.0 0.00 1
15.75 1050.0 1050.0 0.0 0.9 0.0 0.0 0.0 0.00 1
16.29 1215.0 1167.4 d.0 ¢.0 0.a 0.0 a.c 47.77 4
16.64 1350.0 1123.8 0.0 0.0 0.0 0.0 0.0 156.08 4
16.00 1099.0 1092.0 0.0 0.0 0.0 0.0 0.0 QVERTOPPING

A KA AR AR IR IR E A A AT AT R A A A A AN A A IR A AR AR AR A AR AR AR A A I I AR I AR AAA ST AR AR UL A Kbk ko * & hok

B R R R R R R R R R R R R R F R T SRR E TSRS RN LRt R R R R LR R

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLVSE DATE: 03-15-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft]) FLOW {cfsj ERROR (cfs) ERRCR
10.00 0.000 0.00 0.00 0.00
11.62 0.000 135.00 0.00 0.00
12.57 0.000 270.00 0.00 0.00
13.30 0.000 405.00 0.00 0.00
13.92 0.000 540.00 0.00 0.00
14.45 0.000 675.00 0.00 0.00
14.85 0.000 810.00 0.00 0.00
15.36 0.000 945,00 G.00 0.00
15.75 §g.0060 1050.00 0.00 0.00
16.29 0.000 1215.00 -0.16 -0.01
16.64 0.000 1350.00 0.08 0.01
********************************************************k*******************%***
<1> TOLERANCE (fty = 0.010 <2>» TOLERANCE (%) = 1.000

g g R R R R RS A S R RS TR SRS E R R R AR R R R R

JE FULLER .
BOROICKIT d SONORPICIONT, I




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

2

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004
CURRENT TIME: 15:56:40 FILE NAME: CLV5SE

AR KR A K F AR KA L AR A Ak Ak b A A A AT AT A A A A A A AR KRR A AR A AR Tk khkdh bk kb d kb d bk b hh b hd b khhk ok

PERFORMANCE CURVE FOR CULVERT 1 - 4{ 12.00 (ft) BY 5.00 {ft)) RCB

*-k-k****************9(**************‘k'k'k'k‘k**********‘k*‘k***'k*‘k**‘k*‘k‘k****************

DIS~ HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OQUTLET TW QUTLET TW
FLOW ELEV. DEPRTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (£t) (ft) (ft) <F4> (£t} (ft] (ftj (£t} (fps) {(fps)

R A EE R RS RS E R A N ST RS ST RS EE EEERESEE E R R R

0.00 10.00 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00
135.00 11.62 1.08 1.62 3-Mit 0.55 0.63 2.04 2.04 1.38 3.14
270.00 12.57 1.70 2.57 3-Mit 0.85 1.00 2.95 2.95 1.91 3.84
405.00 13.30 2.23 3.30 3-Mlt 1.11 1.31 3.63 3.63 2.32 4.30
540.00 13.92 2.69 3.92 3-M1t 1.34 1.58 4.20 4.20 2.68 4.66
675.00 14.45 3.11 4.45 3-Mlt 1.55 1.84 4.69 4.69 3.00 4.95
810.00 14.85 3.50 4.85 1-81f 1.75 2.07 5.00 5.13 3.38 5.20
945.00 15.36 3.87 5.36 4-FFt 1.94 2.30 5.00 5.53 3.94 5.41

1050.00 15.75 4,15 5.75 4-FFt 2.08 2,46 5.00 5.82 4.38 5.57
1167.39 16.29 4.45 6.29 4-FFt 2.23 2.64 5.00 6.23 4.86 5.78
1193.83 16.64 4.52 6.54 4-FFt 2.27 2.68 5.00 6.55 4.97 5.95

R R R R EE R R L R P FE L TR L RS E R R R LSRR R R R

El. inlet face invert 10.00 ft El, outlet invert .40 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

R S L A R AR R R R R R R R L SRR R LR R R R R R

®kkkk* QITE DATA ***** CULVERT TNVERT *¥**%%kkxkxxxkk

INLET STATION 100.00 ft
INLET ELEVATION 10.00 ft
QUTLET STATION 250.00 ft
CUTLET ELEVATION 9.40 ft
NUMBER COF BARRELS 4

SLOPE {V/H) 0.0040
CULVERT LENGTH ALONG SLOPE 150.C00 ft

*kkk*x CULVERT DATA SUMMARY * %k %k kokkkokokok kokokokokkok deokkok ok

BARREL SHAPE BOY

BARREL SPAN 12.00 ft

BARREL RISE 5.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

KA Rk kA A A AL AR AL N KT R A A IR A A AR A A A AR A K T AR AT I A A AN AR AR R A AL NI A AR bR bk dhhk A dd

JE FULLER
HIDROIOAT ¢ SIOHOBMOIONY, ik




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

3

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004
CURRENT TIME: 15:56:40 FILE NAME: CLV5SE

B R R AR R R R R R E R A E R R SRS R LRSS R TR AL RS SRR SR EEER T RS L SRR
X TR R EEEE TR R LR SRS EE S L L TAILWATER AAK AT I hhk kA FhEx R A Aok x ok dhkx
R R R R A R R R A SRR R RS EE R R RS RS EEE SR AR LSS RS ER et RE R a S

*xx%%%* REGULAR CHANNEL CROSS SECTION **X*#*xxittirxix

BOTTOM WIDTH 15.00 £t
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (ft/ft) 0,004
MANNING'S n (,01-0.1) 0.040
CHANNEL INVERT ELEVATION 9.40 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 9.40 ft

*xx%kxk UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
{cfs) (ft) NUMBER (ft) {f/s) {psf}
0.00 9.40 0.000 0.00 0.00 0.00
135.00 11.44 0.387 2.04 3.14 0.51
270.00 12.35 0.394 2.95 3.84 0.74
405.00 13.03 0.398 3.63 4.30 0.91
540.00 13.60 0.400 4.20 4.66 1.0%
675.00 14.09 0.402 4.69 4.95 1.17
810.00 14.53 0.404 5.13 5.20 1.28
945,00 14.93 0.406 5.53 5.41 1.38
1050.00 15.22 0.407 5.82 5.57 1.45
1215.00 15.63 0.408 6.23 5.78 1.56
1350.00 15.95 0.409 6.55 5.95 1.63

R L L R R R R R AR R T R R T R RS R LR L S e e E R TR RS

FhA kA ARAAARNI LA A AR A Fkhkkxk ROADWAY QVERTCOPPING DATA ThkkhkkEhhxxrh bbbk h kb hrrkt
B e X L 2 R R AR R AR E A RSP E R S S E R kRt TR LR

ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH 80.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 16.00 ft

P R R R R E R R R R AR E R R RS SR R R RS SRR R R R R R




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Site Number 9
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. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

HECRAS Output Cross Section Associated With New Bridge Span

For Site Number 9




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PILAN

Rodger Creek Crossing Analysis Pian: Alternative 2 - bridge  7/7/2003
New Culverts at New River Road

< 065 ‘]1’ .085 } .065
2040 = Legend
WS PF 1
—_——
Ground
i 4 [ ] :
2038 Bank Sta |
2036
2034
g
5
. o
w
2030¢-
2026
2024 ! T T
8800 10800
Stafion (ft)
Spamning bridge
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. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Site Number 11




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

FlowMaster Output
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l ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Site 11 - 24"
Worksheet for Trapezoidal Channe!

1207108 12:20.69 PM © Haestad Methods, ine. 37 Brookeide Rodd  Whalerbury, ©F 06708 USA -1 2057681068

Proact Descripton
Worksheet St Tt Minlmum Widin
Flow Element Trapezoidat'Shannet
Method Manning's Formua
Soive For Channel Bepth
Input Data
Manrings Coefiidtert  (.030
Chanhel Siope 0011433 fim
Left Side Slope 300 H v
fugnt Side Slapa B HIV
Hottani VWidth 2400 &
Digcharge 7.840.00 cofs
“Resulls

Liepth aizZh
Fiow Area A468.3 fi2
Wastted Pardmeter 8167 f#t
Tap: Width 7ETI R
Critical {ezith 10,08 ¥
Critical Slope 0.007410 it
Valorify 674 fits
Velocity Head A6 #t

. Speolfic Enargy 1347
Froude Number 121
Flow Typa Bupercritical

. _ Prsiect Engineei: Jeff Despainy

L. agenavifodmesadobaifiowmastenisite 11.fm2 JE Fulleriiydrology & Geomorphology, Ine. ‘HFlowhtastar ¥7.017.0008]

Page 1 of 1




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cross Section
Cross Section for Trapezoidal Channel

Project Desoription
Worksheet Bite 13 Minlmum Width
Flow Element Trapezoidal Channel
Mettrod Manning's Farmula
Sojve For Channel Depth
Section Data
Marnings Coeflicient 0.03¢
Channel Siopa 0.0t 1133 fth
Depth 912 #
Laft Side Siops 3.00 K.V
Right Side Slope 300 H:V
Bottom Width 2400 ft
Dischurge 7.840.00 fs
212
L., T § o o | S 4
v,
H:1
NTS
Project Engineer: Jeff Despain
x:\. Wagencyifedmeaadobe\ffiowmastanisite 11.fm2 JE Fulleridydrology & Gromorphology, Ing, FlowMaster v7.0 {7.0005)
. 120070058 $12:30:38 PM @ Haestad Melhods, Ine. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1688 Page 1 of 1

| RDBOICHT & FOROBICIONT, I,




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Site 1 - 267
Woarksheet for Trapezoidal Channel

Preject Daescripfon
Worksheat Site 11 - 26
Flow Element Trapezoidal Chanrie!
Wethod. Manning's Formula
Solve For Channet Depth
Input Data
Mannings Coefficiant (O30
Charinel Sicpe 001133 #h
Left Sicts Stopa 300 WV
Hight Side Slope 40 H:V
Buatterii YWdih 28,00 -
Blecharge 7.840,00 ofs
Results
Dapthy 8O #
Flerw Avaa 4698 W2
Watted Parimeter B235 R
Top Widih 7848 "
Crifical Depih =¥~
Critcal Slopa GO07412 Tt
Volocliy 1669 fis
Weloolty Head 433 R
. Specific Energy 1324 #
Froudis Number 121
Fiew Tyne Buperaitoa)
. _ Profect Eniginest; et Despain,
X\ Jagenoy\odraadobetftowmanterisite 1 1.fm2 JE Euller/Mydrotogy & Geomorphology. Inc. o FlowMaster v7 OF.0005]
AHOTRE 123142 PNV ¢y Haestad Methods: Inc. 3% Brookside Road  Waterbury, T 08708 USA: - +1.208-755-1666 Page 1of 1

N ROROIOAT & GORORMOIOA!. IK.




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cross Section
Crass Section for Trapezoidal Channel

Project Dasctiption

Whorksheet Site 11 - 26"

Flow Elemert Trapezoidal Channel

Method Manning's Frrrada

Solve For Channel Depth

Section Data

Mannings Coefficient 0.030

Channel Slope 0011133 fuft

Dapih BOY #

Left Side Stope 300 H.V

Right &ide Slope 3.00 H:V

Bottemn Width 26.00 ft

Discharge 7.840.00 cfs

ed ,
?
S.T ft
oo 25, () i
vy
HA
NTS
Preject Engineer: Jelf Daspain

»4. \agencyfedmciadobetowmaster\site 11.fm2 JE Fuller/Hydrology & Geomorphology, Inc. FlowMastar v7.0{7.0008)
1210745 12:33.02 PM @ Haestad Methods, Inc. 37 Brookside Read  Walerbury, CT 06708 USA  +1-208-765- 1866 Page § of 1

] FIDROIOT 3 GEORORMOIONY, I,




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Site 11 -28°
Workstiest for Trapezoidal Channel

Projsct Deseription
© Worksheat Site: 11~ 28
Elow Element Trapezoidal Channel
Method. fAanining's Fornuda
Splve Far Channgt Dapth
Input Data
Masinings Coetficiént 0.030
Channel Slepe 0011133 tat
Left Side Slepe 300 MV
Right Side Sfope 3.00 HIV
Battorn Vidth 2800 ®
Diechargs 7.040.00 cofé
Resity
Bepth B &
Flow Args 4.5 W
Vilstled Parlmeter 8306 &
TopWidth 2036 #t
Critical Depith 8,62 #
Criticad Slope 0.007416 M
Veloclty 1663 #fs
Veloeily Hoad. 430 #t
. Specifi Energy 1301 ff
Froude Number 21
Flow Type Supearcitival
. . Froject Engineet Jeff Despain:
¥, \agencyWedmaatobefiormasterisite 11tz JE FullerHydrology-& Geomorphslogy, ine. . Fowblaste 7.0 [7.0005]
1207105 12:35:87 PV @ Haestad Methods, Inc. 37 Brookeide Road  Walerbury, CT 06708 UBA  #+1-208.765-1666 Page fof 4
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. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cross Section
Cross Section for Trapezoidal Channel

Project Deseription

Worksheet Site 11 - 268

Flow- Element Trapezoidal Channef

Method Manning's Eormula

Selve For Channal Dapth

Section Data

Mannings Cosfficlent 0.030

Channél Slope 0.011133 ftm

Dapth 871

Left Side Slope 3.00 H:V

Right Side Siope 3.00 MV

Bottorn Width 2000 f

Discharge 7.840.00 cfs

~— = e
‘s
B.?‘E‘I ft
28,001t
Vil
Ht
MNTS
Project Engineer: Jefl Daspain

x:\, dagencyWedmeoadolie\iowmastensite 11.1m2 JE FullerfHydrology 8 Geomoerphalagy. Ine. FlowMaster v¥.0 [7.0005]
12007105 12:34:27 PM & Haestad Methads, tnc. 37 Brookside Road Waterbury, ©T 08708 U8 +1-203-766-1660 Page1of ¥
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. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Site 11 - 30°
Warksheet for Trapezoidal Channel

Proect. Deseripon
Viorkehest Site 71 - 3
Elow Element Trapezoidal Ghennel
Hathod. Manning's Formula
Sojve For Ghannel Depih
s Dak:
Mannings Coefficent 4030
Chargial Slope 0011133 At
Left Side Siopa 300 H:V
Right Sides Siope 300 H:v
Bottors Width 30,00
Dischorge 7.840.00 ofs
‘Rasulte
Dapth © oBE2A
Flow Arey 4rss
Wetted Pedmetar Basl 1
Top Width a1:12 1t
Oritical Depth GA2 N
Critiee! Sops 0.007427 fie
Veloeily 16,68 fis
Veloslty Haad Azmq
Hpecific Energy 1218 h
Frouda Number 121
Flow Typa Suparcsitical
_ Pecjeck Engineer: Jelf Daspain,
v NagercyWedmaladobiedlcwmasterisibe 51.1m2 JE FulterRydrotoyy 8 Geomorphalogy, Inc, Flowhtagter ¢1.0 [7.0005]
. 120T05: 12:35.15 PM 2 Haestad Mathiods, Ine. 37 Brookside Road  Waterbury, OT 68708 UBA  +1.203:755. 1608 Pagetof 1

JE FULLER ._
IDROIOAT 4 GOROMICIONT, 1K




ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cross Section
Cross Section for Trapezoidal Channel

Project Description
Worksheat Site 11 - 30°
Flow Etetnent Trapezoidal Channef
Muthod Manning's Formda
Solve For Channel Depih
Section Data
Mannings Coafficlent 0.630
Channet Slopa 0.0711133 fim
Depth 8.52
Left Side Slope 3.00 H:V
Right Site Slope 3.00 BV
Bottom Width 30,00 #
Discharge 7.840.00 ofs
Y o "
.&5‘2 fi
e 3000 f e
i,
AN
HA1
NS
Projecd Epgitieet: Jalf Dekpain
b Gagencyfedmcadobeliormastensite 11.1m2 JE FutierHydrology & Geemorphology, Int. FlowhMaster v7.0 [7.0005)
12007/06 12:35:47 PM %) Haestad Methods, inc. 37 Brookside Road  Waterbury, CT Q6708 USA  +1.203-755-1600 Page Tof 1
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. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Site 11 -32'
Waorksheet for Trapezoidal Channel

Project. Dessription
Workehest Site 13- 32"
Flow Blement ‘frapezoidal Channe
Methd Manning's Formula
Bolve For Channel Depth
triput Deabs
Marinltgs Cosflicient {.030.
Channgl Siope Q011133 ft
Laft Side Slopa. B0 HV
Right Side Slope 300 H:v
Bottom Witth 3200 %
Discharge TH000 cfa
Rasults
Dupth 834 f
Flow Arsa 4752 W
Wetted Permeler 8472
‘fop Width az01 1t
Uritical Depth $23 4
Criticel Slope 0.007426 At
Velooity 16,60 fifs
Velocity Head Ie-B ]
Specific Energy T2EY A
Froude Mumber 121
Flow Type Supareritical
_ Preject Etgineer Joif Degpain
i Nagancyedmaadob elflowmanterisite 11 fm2 JE FultenMydialogy & Seomorphoiogy, lne, . ) FlowMaster v7.0 [7.0005]
. 120708 12:37:33 PM © Haaslad Matheds, ing. 37 Brookstde Read  Waterbuwry, CT 08708 USA 2057551008 Page:-1of
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cross Section for Trapezoidal Channel

Project Description
Worksheet Site 11 - 32
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depily
Section Data
Mantings Coafficlant 0.030
Channél Slope 0.011133 ftA
Depthy 834t
Left $ido Slope 3.00 H:V
Right Side Slopa 3.00_ H:y
Bottom Width 3200
Discharge T.840.00 cfs
~—

Cross Section

!
e cnn 32,00 flmem oo e

x\Aageneyfedmcadobefiowmastersite 11.fm2

12/07/05 12:38:10 PM

63 Haestad Methods, Ine.

JE FullerHydrology & Geomerphotogy. Inc,

3.3;4 it
1

V! {\_:;

NTE

Praject Enginedr: Jeff Daspain
BlowMaster v7,0 [7,0005)

37 Brookside Road  Watarbury. CT 06708 USA  +1.203.785.1886" Page 1aof 1




. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Site 11 - 34"
Worksheet for Trapezoidal Channel

Prolew Description
Workshaet Bite 11 - 34
Flow Elament Trapezoidad Channed
Mathod Manning's Formila
Solve For Channgl Depth
inpirt Data
Mannipgs Chetflciart G030
Chanfel Siopa a911135 M
Left Bkie Slope- 300 MV
Right Side Slope B30 OH Y
Boltteri Width 34,00 &
Plecharge 7.840.00 ofe
Rewis
Dapt BAG R
Flow Area 4717 #
Wistted Parimieter B561 #
Top Width 8286 #
riticad Depth X0
Critca Slope CO07435 it
Valocity 16:43 fifs
Velocity Head 419 R
. Specific Engrgy 1236 #
Froude Number 124
Flow Type Eupercritical
. ) Preject Engitieti: Jafi Despaify
A agenmyfedmdadobelfiowmasterisite 11 fmz JE FullerHydrology & Geomambolegy.ine, o . Fiowifaster 7.0 {7.0005)
120708 123913 P @ Haestad Methods, Ino. 37 Brookside Road  Waterbury, CF 08708 USA #1204 765.1068 Fage 1 of 1
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Cross Section for Trapezeidal Channel

Project Description
Worksheet Site 11= 34
Flow Element Trapezoidat Channe!
Method Manning's Formuia
Solve For Channel Dapth
Secton Data
Mannings Coefficlent 0.030
Channel Slope 0011133 A
Dapth 818 f
Left Side Slope 300 H:V
Right Side Slops 3.00 H:V
Bottorn Width 3400 1t
Discharga 7.840.00 cfs
~

Cross Section

X\ \agencyfedmesadobeMlowmastensite 11./m2

1200705 12:39.47 PM

JE Fulter/Rydrology & Geomorphology, Ihe.

Projiect Enginesr; Jefl Daspain
FlowiMaster v7.0 {7:0005]

© Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA 4-120377_55“1866' Page1of 1
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. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Site 11 - 36°
Worksheet fur Trapezoidat Channel

Projent Description
Worksiveat Site11 -3¢
Flow Blenent “Trapezoidal Channet
Meathod. Manning's Farvmda
Hotve For Channet Depth
nput Data
Mannings Coafficent 0.020
Channed Sloga 0011133, fift
Left Side Slops 300 Hiv
Rigiht Side Slope 300-H:V
Bottom Yadth 3600 f
Pischarge 784000 ofs
Rasults
Pepth TES RN
Flow Arpa 47193 N
Weited Parimeter 86,54 f
‘Top VWidih B365 M
Critcal Dapth 8,06 £t
Critical Slope B.O07440 M
Velogity 1836 fifs.
Valogity Head 4.18 #
Spactic Eneroy 1245
Froude Number 1.2
Flow Type Superoritica)
) . Project Enginesr: Jaff Duspain
. b Sageneyedmeladabeilowmasteriaite 11.fm2 JE FullerfHydrology & Geomorphotogy, ine. o FlowMasier vZ.0 [7.0008]
1207H6 124078 PM & Haestad Mailrods, e, 37 Brookside Road  Waterbury, ©OT 06708 USA.  +1.203.765.1886 Fagn 1of 1
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. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

GCross Section
Cross Section for Trapezoidal Channel

Project Description

Worksheet Site 11 - 36

Flow Element Trapezeidal Channel

Wethod Manning's Formita

Solve For Channel Daptiy

Saction Data

Mannings Coefficlent 0.030

Cnannet Slope 0.011133 11

Depth 789 R

Left Side Slope 3.00 H:V

Right Side Slepe 300 WV

Bottorn YWidth 600 f

[ischarge 7.840.00 cfs

~— x - =
1
7:99 1
:
v,
M
MTS
Preject Enginear: Jelf Daspain-

x\. Aagencyfedma\adobefovnastensite 11./m2 JE Fuller/Hydrelogy & SGeomorphology, Inc. FlowMaster v7.0 [7.0005]
1207605 12:40:59 PM @ Haestad Methods, Inc. 37 Brookside Read  Waterhury, CT 06708 USA +1-203-755. 1606 ’ Page 1of 1
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. ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN

Site 11 -38°
Worksheet for Trapezoidal Channel

Projeed Description
Viorkehest Site 11~ 39
Flow Etemant “Trapezoidal. Ghannet
Methed. Manning's Formida
Eoltve For Channal Depth
Inpat Data
Marninifigs Coefficiernt 0030
Chntingl Slopi 00711133 fit
Left Side Stope. 300 Hiv
Right Side &lope 3.00 HIV
Bofttom Width 3800
1Xschargs. 7.840.00 ¢fs
Results
Dapth 783
Flow Area 4514 M
Wetted Parimeter a7.52 A
Top, Widih #4098 ft
Critical Depth s88 1t
Critiesd Sope: 0007449 i
Wslosity 1628 i
Valoelty Head 4142 8
. SHipacific Enargy 1195
Frouds Number 121
Flow Type Bupareritical
Projact Engieer: Jaff Daspoin,
k. Nagancyfedmaadabeflowmasterisite 11<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>