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To:

Collis lovely, Drainage Planner

From: David Gulino, PE, Senior Engineer (,

y &Xov‘/

Terravita Master Drainage Plan

Thank you for taking the time to itemize your concerns on the approved
master drainage plan for Terravita. We have met with the developer and his
engineer to discuss these issues. The following are the resolutions we
reached.

c.

It is understood that the master plan does not specifically identify all
washes. Further detail will be required through the final design

process.

Flow split assumptions divide 100% of the flow. Inorder to provide a
factor of safety with regard to these assumptions, downstream drainage
facilities will be designed with additional capacity.

Wash crossings will be designed in accordance with the ordinance.

The final design of Parcel Q will mitigate the existing flooding
hazards.

Discrepancies in wash locations shown on the exhibits within the master
plan are a result of the level of detail utilized in this master
planning effort. local and state codes will be adhered to as more
detailed design studies are accomplished.

The master plan for this project has been design to reduce all post-
development runoff through the use of detention. Pre-development runoff
rates simply were not shown to simplify presentation.

The discharge value indicates the flow rate immediately upstream of the
split. The flow split will be left in its natural condition.

The engineer and developer fully understand the discrepancy with the
discharge from basin S28 at 60th Street. This will be properly
addressed at final design.

The Boulders master Drainage plan uses the SCS Type IIa storm
distribution for a 100-year, 24-hour storm while the Terravita Master
Drainage plan uses the HEC-1 Hypothetlcal distribution for a 100-year,
6-hour storm. In addition, there are minor differences between the
watershed delineations between the two reports.

Joe Morris
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Coe & Van Loo Consultants, Inc.
4550 North 12th Street
Phoenix, AZ 85014
(602) 264-6831
MEMO

Mr. Gene Smith

David Dust

September 28, 1993

Terravita - City of Scottsdale Review Comments Regarding the Terravita Master

9\ Drainage Report (September 9, 1993)

'"Missing Wash Crossings along Scottsdale Road:" As indicated in Plate 1 of the
Terrav1ta MDR, the Terravita MDR addresses the major/minor washes and major off-site
drainage areas along Scottsdale Road. However, there are probably hundreds of low
discharge washes and swales that intersect Scottsdale Road adjacent to the project site.

Q‘ It may be appropriate to indicate in the MDR that culvert sites and locations for some

Q:144000 NAOMINW4-07 1MIL.WPS

low discharge washes, depressions created by the road profile, and minor natural
drainage swales will need to be evaluated as part of the detailed design for Scottsdale
Road.

"Re-Evaluation of On-Site Flow Splits:" The flow splits represented in the HEC-1
analysis are based on Normal Depth computations as provided in the MDR (Appendix
A). These computatlons are based on 1" = 100’ scale topographic mapping with 1’
contour intervals. It iS appropriate
along the wash corridors to provide for the uncertainties associated with any flow split
analyses. It may also be appropriate to stabilize selected flow diversions to maintain the
flow split corresponding to existing conditions.

Site investigation of the wash system at Terravita indicates that the washes are relatively
stable. Hence, making the assumption that 100% of the flow can go either direction at
a flow diversion does not appear to be consistent with the geomorphic characteristics of
the washes.

"Types of Crossings and 100-Year Access:" The MDR indicates that wash crossings will
be provided in accordance with City of Scottsdale ordinances. The general types and
configurations of wash crossings are addressed in the "environmental” report for the
development. The final wash crossing configurations are being evaluated by the
developer, Del Webb, at time of parcel development. '

"Parcel Q is Located within a Floodplain:" Parcel Q is located between two prominent
branches of Wash 1 and is located in an area that may be subject to shallow flooding

under existing conditions. 6‘ 4 M?" will m ,‘{.V'?,‘,&‘

flood control facilities &= { 0
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"Plate 3 - Location of Flow Leaving the Site:" Plate 3 is a schematic diagram showing
the general locations of major washes, preserved wash corridors, wash crossings, and
potential retention basin locations. Plate 3 does attempt to indicate that the outfall
locations of the major washes that enter and exit the site are not altered. A note on Plate
3 indicating that "discharges exiting the site will be in historical locations with peak 100-
year discharges not exceeding existing conditions" may be appropriate and correspond
to the intent of the MDR.

"Comparison of Pre- vs. Post-Runoff:" Plate 3 and Table 1 summarize the computed
discharges exiting the site in major washes and where retention basins do not bleed off
directly into the major washes. Due to the 100-year, 2-hour retention requirement,
runoff from on-site drainage areas will no longer exit the site except as bleed-off into the
major washes; hence, comparison of existing condition discharges and post-development
discharges of zero were not deemed useful and have not been shown.

In regard to HEC-1 concentration point "C62," flows from Wash 3 combine with onsite
flows, in two channels, from basin "S62" approximately 150’ downstream of the property
boundary, under existing conditions. Under post development conditions, the two
channels from basin "S62" will not convey any flow, due to on-site retention, without
the concentration of flow in Wash 3.

“Wash 2 Flow Split:" The flow split at the downstream property line along Wash 2 is
located within the proposed undisturbed wash corridor. Plate 3 simply indicates the
computed total discharge in Wash 2 immediately upstream of the split.

"Basin S28:" A portion of on-site drainage basin "S28" is diverted into Wash 1A by
grading apparently associated with 60th Street. Revision of the HEC-1 models would
slightly increase the computed discharge in Wash 1A and decrease the peak discharge
from basin "S28," by approximately 25%, under EXISTING CONDITIONS. However,
the revision would have no significant impact on computed post development discharges,
due to on-site retention requirements. -

"Terravita Report Doesn’t Match Boulders Report:" The two studies are based on
different events and methodologies as follows:

Parameter Terravita Boulders

Event: 100-year, 6-hour 100-year, 24-hour
Distribution: =~ HEC-1 Hypothetical =~ SCS Type Ila

In addition, the Boulders report is inconsistent with respect to how offsite flow enters and
exits the site, as can be seen in Figures 4 and 7 of the Boulders report. Basin "S50," in
the Terravita Report, was delineated based on site investigations, area 1 photographs, and
USGS mapping. As a result, the boundary for basin "S50" is not in complete agreement

YL

‘with the Boulders MDR.
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September 29, 1993

To:

Collis Lovely, Drainage Planner

From: David Gulino, PE, Senior Engineer

Terravita Master Drainage Plan

Thank you for taking the time to itemize your concerns on the approved
master drainage plan for Terravita. We have met with the developer and his
engineer to discuss these issues. The following are the resolutions we
reached.

2.

c.

It is understood that the master plan does not specifically identify all
washes. Further detail will be required through the final design
process.

Flow split assumptions divide 100% of the flow. Inorder to provide a
factor of safety with regard to these assumptions, downstream drainage
facilities will be designed with additional capacity.

Wash crossings will be designed in accordance with the ordinance.

The final design of Parcel Q will mitigate the existing flooding
hazards.

Discrepancies in wash locations shown on the exhibits within the master
plan are a result of the level of detail utilized in this master
planning effort. Local and state codes will be adhered to as more
detailed design studies are accomplished.

The master plan for this project has been design to reduce all post-
development runoff through the use of detention. Pre-development runoff
rates simply were not shown to simplify presentation.

The discharge value indicates the flow rate immediately upstream of the
split. The flow split will be left in its natural condition.

The engineer and developer fully understand the discrepancy with the
discharge fram basin S28 at 60th Street. This will be properly
addressed at final design.

The Boulders master Drainage plan uses the SCS Type ITa storm
distribution for a 100-year, 24-hour storm while the Terravita Master
Drainage plan uses the HEC-1 Hypothetical distribution for a 100-year,
6-hour storm. In addition, there are minor differences between the

- watershed delineations between the two reports.

Joe Morris
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1.0 INTRODUCTION
1.1  Scope

Coe & Van Loo Consultants, Inc. (CVL), has been contracted by Del Webb to provide
site engineering services for the master planned development referred to as Terravita (formerly
Del Webb Property). The purpose of this report is to describe the existing drainage conditions
and set forth drainage requirements and constraints for future development of the site.

A master drainage plan has been developed that is capable of handling both on-site and
off-site drainage according to City of Scottsdale criteria. This plan will be utilized in the overall |
site infrastructure development and individual parcel engineering.

1.2  Project Location

Terravita is located in northern Scottsdale, in the vicinity of the intersection of the
Carefree Highway and Scottsdale Road. The project site consists of approximately 803 acres
(Figure 1) located within Sections 9, 10 and 11 of Range 4 East of the Gila and Salt River Base
and Meridian, Maricopa County, Arizona.

2.0 DESCRIPTION OF WATERSHED
2.1 General ,

Terravita is located on gently sloping alluvial terraces with an average slope of 1.5 to 2.5
percent to the southwest along the washes. A s1gmﬁmnt portion of the off-site drainage areas
are currently undeveloped; however, the Boulders Master Planned Community is located
adjacent to the eastern boundary of the project site. Within the offsite drainage areas and the
project site, vegetation is generally found to be more prominent along lower lying land areas and
washes. Several washes traverse the site with offsite watershed areas ranging from
approximately 20 acres to two square miles. Typically these washes have a main channel depth
of three feet or less with vegetated overbank areas. Topography and aerial photographs infer
that during major runoff events, some of the washes may overtop their banks.

2.2 Runoff Characteristics
Genenally, runoff occurs only during or immediately following heavy precipitation events,
since the arid climate and drainage characteristics of the area are not conducive to continuous

Q:V4000 1VADMINW4-04 9P WPS 1 | ! L
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flow. Consequently, the natural washes flow intermittently and typically only a few times during

a year.

3.0 OVERALL DRAINAGE CONCEPT
3.1 Off-Site Drainage Plan
3.1.1 Introduction

In accordance with the land use plan, a conceptual master drainage plan has been
evaluated for Terravita that collects off-site runoff, passes it through the site with major and
minor washes, and then transitions the flow back to natural conditions at the downstream
property boundary.

The Boulders Master Planned Community is located upstream of the Terravita project
site. The washes exiting the Boulders will be routed under Scottsdale Road through culverts and
directed into the Terravita Wash Corridors (Plate 3). The Master Drainage Plan for the
Boulders is shown in Plate A-1 (Appendix A). Plate A-1 also summarizes the peak 100-year,
24-hour discharge exiting the Boulders. It is important to note that the Boulders Master
Drainage Plan is based on the 100-year, 24-hour rainfall and the SCS Type IIa distribution.

Currently, there are no master planned communities located immediately downstream of
the Terravita project site. However, the City of Phoenix has been informed of the proposed
development at Terravita.

3.1.2 Wash Corridors & Wash Crossings

As indicated in the land use plan (Plate 3), the main channels of the major and minor -
washes traversing the site will be preserved in their natural setting to the greatest extent possible.
The overbanks of the washes may be natural open space areas, improved open space areas,
and/or golf course facilities.

Several major and minor washes have been identified within the site and will be
preserved for the conveyance of off-site drainage through the site. Existing sheet flow patterns
will be intercepted and directed toward these designated washes with collector channels. The
washes will serve as a physical and visual amenity to residents in the area, while maintaining
the desert environment. In addition, this scheme will generally maintain the existing flow
patterns and will discharge downstream of the property in a similar manner to existing

conditions.

S— s wal
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Where flow conditions permit, the main channels of the washes will be left completely
natural. However, erosion protection may be installed outside of the preserved wash areas, if
required. Typical sections for the proposed wash corridors are illustrated in Figure 2. Finish
floor elevations of buildings adjacent to the wash corridors will be a minimum of one foot above
the computed 100-year water surface elevation.

Wash crossings will be provided in accordance with City of Scottsdale ordinances. The

approximate location of wash crossings are shown in Plate 3.

3.2 On-Site Drainage Plan

On-site drainage will be conveyed within street sections, or onsite channels where
necessary, and routed to retention/detention basins provided within the development. The City
of Scottsdale specifies that on-site retention will be provided to retain the runoff from the 100-
year 2-hour storm event.

The retention basins for the site will typically be located in open space areas adjacent to
golf course facilities, the preserved wash corridors, or natural area open space (NAOS). The
retention basins will typically have 100-year 2-hour storage and metered outlets, that will allow
the basins to drain within a 36 hour period. Offsite flows will not be retained or diverted into
retention basins in accordance with City of Scottsdale policy.

Plate 3 is a conceptual plan only. The residential street layouts and retention basin
locations will be refined as the parcels develop.

3.3  Section 404 & NPDES Permitting

In accordance with the Clean Water Act, a Section 404 Letter of Permission will be
obtained for the project site, prior to commencing activities within Section 404 jurisdictional
areas. A Letter of Permission is a type of expedited individual Section 404 permit procedure
recently established by the U.S. Army Corps of Engineers for certain types of development
activities with prescribed conditions which may occur within Scottsdale’s Environmentally
Sensitive Lands area. Conditional water quality certification for these activities has been granted
by ADEQ. v

Section 404 LOP procedures are applicable to seven categories of activities within
Scottsdale’s Environmentally Sensitive Lands area. Activities authorized under the LOP are:

Q:¥44000 1 \ADMINW4-04 AP WPE 5 | ! L



Road Crossings
Utility Line Crossings/Construction
Building Pads
Channel Diversions and Channel Stabilizations
Storm water and Irrigation Storage Facilities
Revegetation and Associated Contouring/Grading
7. Restoration and Associated Contouring/Grading

As of October 1, 1992, the National Pollutant Discharge Elimination System (NPDES)
General Permit for stormwater discharges requires all owners/operators of construction projects
disturbing five or more acres to prepare a Storm Water Pollution Prevention Plan (SWPPP) and
file a Notice of Intent (NOI). The NOI must be sent to the United States Environmental
Protection Agency with a copy to the City of Scottsdale 48 hours before construction begins.

AN o

(The city must have evidence of this permit before a development permit will be issued.) The
goal of this NPDES storm water permit for construction activities is to reduce erosion potential,
minimize sedimentation, and to eliminate non-stormwater discharges for construction sites.

3.4 FEMA Flood Hazard Zones

The Terravita project site is currently shown to be in Zone D on Panels 04013C0815E
(Sept. 29, 1989) and 04013C0820D (April 15, 1988). FEMA's Zone D is defined as "areas in
which flood hazards are undetermined.”

Preliminary FIRM maps covering the project site were released in January of 1993.
These maps show Terravita to be located in unshaded Zone X on Panels 04013C081SF and
04013C0820F. FEMA's unshaded Zone X is defined as "areas determined to be outside 500
year floodplain.®

4.0 HYDROLOGIC ANALYSIS
4.1 Methodology

The U.S. Army Corps of Engineers HEC-1 Cdmputer program was used to compute the
peak flows resulting from the 6-hour storm for both the existing and post development
conditions. The drainage areas and tributaries contributing to flows for both the existing and

Q:V440001\ADMINW4-04 SRP WPE 6 | ! L



post-development conditions were based upon existing studies, topographic mapping, field
investigation/aerial photographs, and proposed land use plans.

The hydrologic computation sheets documenting the HEC-1 input data parameters are
given-in Appendix A. The HEC-1 models for Terravita are based on the following
methodologies and assumptions.

Precipitation: Rainfall values used in the HEC-1 models (PH-Cards) were computed using the
9 step method for determining "Precipitation Values for Various Durations and Return Periods”
based on NOAA Atlas 2 (Vol. VIII) data as documented in Section 2.2 (COS, 1993).

Storm Distribution;: HEC-1's hypothetical storm distribution pattern based on NOAA Atlas 2
rainfall data (COS, 1993).

Curve Numbers: Curve numbers for each sub-area were computed based on poor hydrologic
conditions, SCS soil mapping (Plate 6), and Figures 2.2-19 and 2.2-20. Percent impervious data
was computed for developed areas based on Figure 2.2-16 (COS, 1993).

Lag Times: Lag times were computed for each sub-area based on sheet flow, shallow
concentrated flow, and channel flow travel times documented in the City’s manual (COS, 1993).
Infiltration Losses: Infiltration losses are computed by HEC-1 using the SCS Curve Number
option.

Unit Graph: The SCS Dimensionless Unit Graph was used in the HEC-1 models.

Channel Routing: The eight point normal depth routing was used in the HEC-2 models.
Flow Splits: Rating curves for flow splits were computed using normal depth computations that
are given in Appendix A. .
Retention Basins: The retention basins in the post-development condition HEC-1 model have
capacity for the 100-year, 2-hour event as computed using the rational equation (Appendix A).
Spill from the retention besias are directed into the wash corridors or existing washes
downstream of the project site.

4.2 Existing Conditions

Off-site hydrology is based upon existing development and densities on the watershed.
Several major and minor washes have been identified as they cross the site. The remainder of
the site consists of swales and local depressions which are tributaries to the major washes.
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Existing condition hydrology has been modeled using the HEC-1 model as illustrated in
Plates 1 and 2. The computed discharges are summarized in Plate 3, and the corresponding
model input and output results are included in Appendix B. Hydrologic computation sheets
documenting the HEC-1 input data parameters are given in Appendix A.

4.3 Post Development Conditions

The HEC-1 model has been used to model post development conditions. The computed
discharges for both existing and post development conditions are summarized in Plate 3 and
Table 1. Plate 4 is the HEC-1 schematic diagram for post development conditions. Hydrologic
computation sheets documenting the HEC-1 input data parameters are given in Appendix A.

4.4 On-Site Retention Requirements
Per the design standards for the City of Scottsdale, 100 year-2 hour retention will be
provided for areas within the project site subject to construction, excavation, grading, or paving.
Retention will not be provided for undisturbed areas within the major/minor wash
corridors and other natural area open space (NAOS). Estimated retention requirements are given
in Table A1 (Appendix A).

5.0 HYDRAULIC ANALYSES
5.1 Methodology

The U.S. Army Corps of Engineers’ HEC-2 computer program was used to evaluate and -
delineate the 100-year floodplain for the major washes impacting the project site. The HEC-2
analyses are based on 1992 topographic mapping (1* = 100’ and C.I. = 2’),

5.2 Floodplain Delineations

The 100-year floodplain boundaries for the major washes crossing the site are shown on
Plate 5. The corresponding HEC-2 models are given in Appendix D. The normal depth
computations used to define the flow diversions reflected in the HEC-2 models are given in
Appendix A.
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Table 1: Computed Peak Discharges

Comparison of Computed Peak Discharges

Concentration PT. Q00 - 6 Hr. Q,00 - 6 Hr.
I.D. Existing (cfs) Post-Development (cfs)
DIV3R 1240 1230
ciB 160 160
C26 540 530
c28 115 15
CcS56 1700 1550
c62 790 770
cee 370 360
ces 360 350
c103 840 730
S140/RBG1 120 10
S150/RBG2 75 10

Q:\44000 1\ADMINWA-04 SAP WPE

(See Plates 2 & 4 for HEC-1 Schematics)
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The major washes in the site exhibit, in general, the following geomorphic and/or
hydraulic characteristics:

a) The main channels of the washes appear to have formed over a long period of time and
have relatively stable banks that are stabilized by caliche, vegetation and bedrock in
various locations.

b) The main channels of the washes typically have capacity for only frequent runoff events.

c) The washes appear to lack the hydraulic characteristics required to erode a channel that
has capacity for infrequent or high magnitude events except possibly at locations where
man-made features have highly concentrated flow.

d) A main channel may bifurcate into multiple main channels that may or may not
recombine downstream.

e) During infrequent events, the flow typically overtops the banks of the main channel(s)
and disperses as shallow sheet flow or shallow flow in small local drainage swales.

f) Local runoff flowing in shallow swales is collected by the main channel(s) of the major
washes that extend further up into the watershed; that is, the washes exhibit tributary
flow characteristics.

The major washes within Terravita typically do not have capacity for the computed 100-
year event. A typical sgction is shown in Figure 3. It appears that once the capacity of the
channel is exceeded, flow overtops ridges and sheet flows into local drainage swales. These
local drainage swales typically only convey runoff from relatively small local drainage areas and
do not directly connect with adjacent major washes.

Due to very shallow weir depths (typically much less than 0.5°) and relatively short side
weir lengths (typically less than 100°), flow from the major washes into the adjacent local
drainage swales are believed primarily to be hydraulically independent from the flow in the
major washes. That is, the flow in the adjacent local swales is typically flowing at a different
gradient and water surface elevation than the flow in the major wash. Therefore, the local
drainage swales, adjacent to the main washes, were blocked out as ineffective flow areas with
encroachment cards in the HEC-2 models, where appropriate. If the ineffective flow areas were
not blocked out, the computed water surface elevaﬁon$ and velocities could be unrealistically

low.
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6.0 CONCLUSIONS
The proposed Conceptual Master Drainage Plan for Terravita involves the following key

elements.
- Wash Corridors that will provide 100-year flood protection, while preserving habitat and
vegetation along existing major and minor washes.

* Erosion Protection_ along the wash corridors will be provided as required without being
visually obtrusive. _

* On-Site Retention will be provided for the lOO-yw 2-hour rainfall event for all areas
within the project site subject to construction, excavation, filling, grading, or paving.

In conclusion, the proposed Conceptual Master Drainage Plan for the Terravita, as
presented in this report, is consistent with current City of Scottsdale drainage design standards

and environmentally sensitive lands ordinances.
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APPENDIX A - HYDROLOGIC COMPUTATION
SHEETS
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TABLE A1

DEL WEBB PROPERTY
CONCEPTUAL ON-SITE RETENTION REQUIREMENTS
RET. VOL.(AC-FT) = (2.82/12)CAREAN(C)

EST. EST.

PARCEL  ZONING ngn GROSS RETENTION GROSS
10 COEF. AREA(AC) (AC-FT) AREA(MI)

A R1-10 0.53 17.00 2.12 0.027

8 R1-10 0.61 19.00 2.70 0.030

c R1-10 0.48 16.00 1.80 0.025

D R1-10 0.47 15.20 1.68 0.024

E R1-10 0.62 30.20 4.40 0.047

F R1-10 0.62 11.50 1.68 0.018

G R1-10 0.62 39.90 5.81 0.062

H R1-10 0.62 18.40 2.68 0.029

I R1-10 0.62 27.10 3.95 0.042

J R1-10 0.62 17.30 2.52 0.027

K R1-10 0.61 16.40 2.36 0.026

L R1-10 0.48 18.40 2.06 6.029

M R1-10 0.49 30.90 3.52 0.048

N R1-10 0.62 42.80 6.26 0.067

0 R1-10 0.55 9.00 1.15 0.014

P R1-10 0.48 11.70 1.31 0.018

Q R1-10 0.62 9.50 1.38 0.015

R R1-10 0.47 13.30 1.47 0.021

S R1-10 0.47 12.10 1.34 0.019

T R1-10 0.47 36.70 4.05 0.057

u R1-10 0.48 30.90 3.47 0.048

COMM c-2 0.90 13.00 2.75 0.020

GOLF 0.s. 0.47 240.00 26.40 0.375

WASH  CORRIDORS 0.00 106.70 0.00 0.167

...........................................................

TOTALS 803.0 86.8



TABLE A2

DEL WEBB PROPERTY
ESTIMATED “C" VALUE FOR EACH PARCEL

PERCENTAGE IN “C" VALUES FOR WEIGHTED
SOIL GROUPS: SOIL GROUPS: “C" VALUE
pARcEL ZONING "BII llcll IIDII "B" Ilcll IID"
1D )
A R1-10 60 40 0.47 0.62 0.67 0.53
B R1-10 10 90 0.47 0.62 0.67 0.61
[ R1-10 95 5 0.47 0.62 0.67 0.48
D R1-10 100 0.47 0.62 0.67 0.47
E R1-10 100 0.47 0.62 0.67 0.62
F R1-10 . 100 0.47 0.62 0.67 0.62
G R1-10 100 0.47 0.62 0.67 0.62
H R1-10 100 0.47 0.62 0.67 0.62
I R1-10 100 0.47 0.62 0.67 0.62
J R1-10 100 0.47 0.62 0.67 0.62
K R1-10 5 95 0.47 0.62 0.67 0.61
L R1-10 95 5 0.47 0.62 0.67 0.48
M R1-10 90 10 0.47 0.62 0.67 0.49
N R1-10 100 0.47 0.62 0.67 0.62
0 R1-10 50 50 0.47 0.62 0.67 0.55
P R1-10 95 5 0.47 0.62 0.67 0.48
Q R1-10 100 0.47 0.62 0.67 0.62
R R1-10 100 0.47 0.62 0.67 0.47
S R1-10 100 0.47 0.62 0.67 0.47
T R1-10 100 0.47 0.62 0.67 0.47
v R1-10 95 5 0.47 0.62 0.67 0.48
COMM c-2 100 0.90 0.50 0.90 0.90

................................................................................
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APPENDIX A

Steps for Determination of Precipitation Values for Various Durations
and Return Periods.

Sheet 1 of 3
(Source: Addendum to "Hydrologic Design for Highway Drainage in Arizona,” April 1975, and ADOT, April 17, 1987)

Step 1: From the precipitation maps, Figures 2.2-1 through 2.2-12, determine the precipitation values for the
six and twenty four hour durations storms for return periods of 2, 5, 10, 25, 50, and 100 years. Tabulate
these values in Table 1 in the column headed "Map Values.”

Table 1
Precipitaton Values (Inches)
RetLi{rn Period 6 hour duration 24 hour duration
(Years) Map Corrected Map Corrected
Value Value Value Value
2 /.51 /. 58" /.88" /a1’
5 K 1.00" 2.62" 2.0
10 2.27” 708" 3.02" 2,08
25 2"7301 2.6%” 3’ 58" 3'5</,
50 2.05° 2 .07" 4,08" +.07°
100 336" 2.35" 4,5¢" 4,55°

NQOTE: There is a possibility of making an error while reading the maps because: (1) a site is not easy
to locate precisely on a series of 12 maps, (2) there may be some sfight registration differences
in printing, and (3) precise interpolation between isolines is difficult. In order to minimize any
errors in reading the maps, these values should be plotted on the diagram "Precipitation Depth
versus Return Period,” Appendix A, Figure 1.

Step 2: Plot these values on the diagram "Precipitation Depth versus Retum Period,” Appendix A, Figure 1.

Step 3: Draw a line of best fit through the 6 hour precipitation values and another fine through the 24 hour
precipitation values.

Step 4: Tabulate the values represented by the lines of best fit, obtained in Step 3, in the column of Table 1
entitled “Corrected Value.”

NOTE: The 1 hour precipitation value is needed to determine the 2 and 3 hour values as well as the §, 10,
15, and 30 minute values.



APPENDIX A
Ste s for Determination of Precipitation Values for Various Durations
Return Periods.

Sheet 30f 3
(Source: Addendum to “Hydrologic Design for Highway Drainage in Arizona,” April 1975, and ADOT April 17, 1987)

Step 5: Using the 6 and 24 hour values for the 2 year and 100 year return periods, from Table 1 (corrected
values), soive the following equations to determine the 1 hour values:

Yp = -0.011 + 0.942(X{/ Xp)

Y100 = 0.494 + 0.755(X3 / X4)

Where: Yz =2 year 1 hour value
: Y100 = 100 year 1 hour value
Xy =2year 6 hour value from Table 1
X2 = 2 year 24 hour value from Table 1
X3 = 100 year 6 hour value from Table 1
X4 = 100 year 24 hour value from Table 1

Step 6: To determine 1 hour precipitation values for the other retum periods, first piot the 2 year 1 hour value
and the 100 year 1 hour value on Figure 1. Connect the two points by a straight line. The values on
this line will give the 1 hour precipitation values for the various retum periods.

Step 7: To determine the 2 and 3 hour precipitation values, use the following formula with data tar the appropriate
return period from Table 1 (comrected values):

P2 hour = 0.341 (Pg nour) + 0.659 (P hour)
P3 hour = 0.569 (P hour) + 0.431 (P hour)

Step 8: The 12 hour precipitation value for any return period is determined by the following equation:
Pizhe = 0.49 Pag hour + 0.51 Pg hour

Step 9: To determine precipitation values for durations less than 1 hour for any retum peried, mumply the
1 hour depth by the following ration:

Duration (minutes): 5 10 15 30
~Ratio to one hour*: .34 51 .62 .82

*From Arkell and Richards (1986) per FCDMC's Hydrology Manual (9-90)
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APPENDIX A
Figure 1
Precipitation Depth Versus Return Period for Partial - Duration Series

Sheet 2 of 3
(Source: Addendum to "Hydrologic Design for Highway Drainage in Arizona,” April 1975)
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FIGURE 2.2-2

Isopluvials 5 Year 6 Hour Precipitation in Inches
Rainfall Data From NOAA Atlas 2, Vol. Vil
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Isopluvials 10 Year 6 Hour Precipitation in Inches
Rainfall Data From NOAA Atlas 2, Vol. Viil
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FIGURE 2.2-4

Isopluvials 25 Year 6 Hour Precipitation in Inches
Rainfall Data From NOAA Atlas 2, Vol. Vi
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FIGURE 2.2-5

Isopluvials 50 Year 6 Hour Precipitation in inches
Rainfall Data From NOAA Atlas 2, Vol. Vil
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FIGURE 2.2-6

Isopluvials 100 Year 6 Hour Precipitation in Inches
Rainfall Data From NOAA Atlas 2, Vol. Vill
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Isopluvials 2 Year 24 Hour Precipitation in Inches
Rainfall Data From NOAA Atlas 2, Voi. Vill
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Isopluvials 5 Year 24 Hour Precipitation in inches
Rainfall Data From NOAA Atlas 2, Vol. Vil
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FIGURE 2.2-9

Isopluvials 10 Year 24 Hour Precipitation in Inches
Rainfall Data From NOAA Atlas 2, Vol. Vlil
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FIGURE 2.2-10

Isopluvials 25 Year 24 Hour Precipitation in Inches
Rainfall Data From NOAA Atlas 2, Vol. Vill
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Isopluvials 50 Year 24 Hour Precipitation in Inches

Rainfall Data From NOAA Atlas 2, Vol. Vill
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Isopluvials 100 Year 24 Hour Precipitation in Inches
Rainfall Data From NOAA Atlas 2, Vol. Vill



DEL WEBB PROPERTY
CURVE NUMBER COMPUTATIONS - EXISTING CONDITIONS

PERCENTAGE OF SOIL UNIT IN SUB-BASIN
wWatershed Condition Assumed : POOR

BASIN 1D | UNIT 6 UNIT 96  UNIT 33 UNITS 6%, | WEIGHTED || | rotaL

| 63,93,72 | CURVE || PERCENT EST. D.U. PERCENT |  PERCENT

| (CN=63)  (CN=77)  (CN=85)  (CN=88) |  NUMBER || URBAN PER ACRE IMPERVIOUS | [MPERVIOUS
.................. '.-..-..-..-.-----------------------------—------------|l deeeececcemceceac-esreccnuaccnsacccccaannn
OFF-SITE SUB-BASINS I
s8 | 100 | 85 |} 80 2.5 32 | 26
s10 i 25 5| 87 |} 60 2.5 32 | 19
s12 | 100 | 8 |} 100 2.5 32 32
s14 | 50 S0 | 87 || 0 2.5 32 | 9
16 | 20 80 | 8 || 100 2.5 32 | R
s20 ] 40 60 | 87 || 95 2.5 32 | 30
$30 | 10 90 | 88 || 95 4 40 | 18
$40 | 3 90 s | 8 || 50 2 29 | 15
50 | 5 20 | 8 || 100 3 35 35
$60 | 5 30 65 | 87 || 40 4 40 | 16
s70 | 100 | 8 || 100 4 40 | 40
580 | 90 10 | 85 || |
$90 | 70 30 | 86 || |
§94 | 70 30 | 86 || ]
$100 | 65 35 | 86 || |
........................................................................ ” emdessecacesecsccesccnesecctacansemnsasenna
ON-SITE SUB-BASINS {1
s13 | 5 95 | 87 || ]
$26 | 5 55 40 { 80 || |
526 ] 2 90 8 | 77 1 |
$28 ] 8 2 90 | 83 || ]
s32 | 90 10 | 78 || |
$54 | 5 40 55 | 81 || |
$56 i 5 95 ] 76 || |
$62 | 5 95 | 85 {| |
564 ] 5 95 | 8 |] |
566 ] 100 | 7] |
568 | 5 95 ! 76 || |
$82 } H 95 | 8 || |
s92 | 100 | 85 |1 ]
5101 i 100 | 85 || ]
5102 ] 100 | 85 || |
s110 | 20 80 | 83 || }
s120 | %0 10 | as |] |
5140 i 100 ] 85 || |
$150 | 100 } 85 || i



DEL WEBB PROPERTY - TRAVEL TIME COMPUTATIONS
OFF-SITE BASINS - EXISTING CONDITIONS

BASIN 1D { s8 s10 s12 st4 $16 $20 $30 S40 $50 $60 s70 s80 S90 S$94 $100
SUB-BASIN AREA(SQ.M1.): 0.031 0.368 0.034 0.119 0.044 1.910 0.420 1.600 0.530 1.816 0.029 0.058 0.063 0.132 0.148
SHEET FLOW:(1)

HManning-n Value: 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.011 0.13 0.13 0.13 0.13

Slope(ft/ft): 0.1 0.1 0.05 0.1 0.05 0.025 0.025 0.025 0.025 0.025 0.025 0.1 0.1 0.1 0.1

Flow Length(ft): 100 100 100 100 100 200 200 200 200 200 200 100 100 100 100
TRAVEL TIME Tt(hr): 0.090 0.090 6.119 0.090 0.119 0.274 0.274 0.274 0.274 0.274 0.038 0.090 0.0%0 0.090 0.090
SHALLOW CONC. FLOM:(2)

Flow Length(ft): 500 500 500 500 500 750 750 750 *750 750 750 500 500 500 500

Slope(ft/ft): 0.05 0.05 0.05 0.05 0.05 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.05 0.05 0.05

Average Velocity(fps): 3.30 3.30 3.30 3.30 3.30 2.25 2.25 2.25 2.25 2.25 2.25 3.30 3.30 3.30 . 3.30
TRAVEL TIME Ti(hr): 0.04 0.04 0.04 0.04 0.04 0.09 0.09 0.09 0.09 0.09 0.09 0.04 0.04 0.04 0.04
MAIN CHANNEL:(3)

Flow Length(ft): 900 5680 900 3000 1500 20500 7650 25230 10410 23520 1250 2850 2400 3500 3850

Average Velocity(fps): 5.00 5.50 5.00 5.00 5.00 5.50 5.50 5.50 5.50 5.50 5.00 5.50 5.50 5.50 5.50
TRAVEL VIME Ti(hr): 0.05 0.29 0.05 0.17 0.08 1.04 0.39 1.27 0.53 1.19 0.07 0.14 0.12 0.18 0.19
TOTAL TRAVEL LENGTH(FT) 1500 6280 1500 3600 2100 21450 8600 26180 11360 24470 2200 3450 3000 4100 4450
TOTAL TRAVEL TIME(hr): 0.183 0.419 g.21n 0.299 0.245 1.402 0.753 1.641 0.892 1.555 0.200 0.276 0.254 0.309 0.327
LAG TIME = 0.6 Tc (hr): 0.110 0.252 0.127 0.180 0.147 0.841 0.452 0.985 0.535 0.933 0.120 0.166 0.152 0.186 0.196
NOTES:

(1) Based on Manning’s kinimatic solution(Scottsdale Hydrology Manual: Section 2.2)
(2) Based on Figure B-1(Scottsdale Hydrology Manual: Section 2.2)
(3) Based on normal depth computations for various channels



DEL WEBB PROPERTY - TRAVEL TIME COMPUTATIONS
ON-SITE BASINS - EXISTING CONDITIONS

BASIN 10 | s13 24 $26 s28 s32 $54 856 $62 S64 $66 S68 s82 §92 s$110 s120
SUB-BASIN AREA(SQ.M}.): 0.078 0.034 0.119 0.081 0.074 0.044 0.171 0.193 0.017 0.115 0.047 0.052 0.083 0.109 0.052
SHEET FLOW:(1)

Manning-n Value: 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.011 0.13 0.13 0.13 0.13

Slope(ft/ft): 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025

Flow Length(ft): 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
TRAVEL TIME Ti(hr): 0.274 0.274 0.274 0.274 0.274 0.274 0.274 0.274 0.274 0.274 0.038 0.274 0.274 0.274 0.274
SHALLOW CONC. FLOW:(2)

Flow Length(ft): 750 750 750 750 750 750 750 750 S00 500 750 750 750 750 750

Stope(ft/ft): 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Average Velocity(fps): 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2,25 2.25 2.25 2.25
TRAVEL TIME Ti(hr): 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.06 0.06 0.09 0.09 0.09 0.09 0.09
MAIN CHANNEL:(3)

Flow Length(ft): 2800 1850 3700 2000 1800 1700 6200 7150 550 850 1200 2600 1700 3750 2200

Average Velocity(fps): 4.50 4.00 5.00 4.50 4.50 4.00 5.00 5.00 4.00 5.00 4.00 4.50 4.50 5.00 4.50
TRAVEL TIME Ti(hr): 0.17 0.13 0.21 0.12 0.1 0.12 0.34 0.40 0.04 0.05 0.08 0.16 0.10 0.21 0.14
TOTAL TRAVEL LENGTH(FT) 3750 2800 4650 2950 2750 2650 7150 8100 1250 1550 2150 3550 2650 4700 3150
TOTAL TRAVEL TIME(hr): 0.540 0.495 0.572 0.490 0.478 0.485 0. 0.764 0.374 0.383 0.214 0.527 0.472 0.575 0.503
LAG TIME = 0.6 Tc (hr): 0.324 0.297 0.343 0.294 0.287 0.291 0.427 0.458 0.224 0.230 0.128 0.316 0.283 0.345 0.302

NOTES: .

(1) Based on Manning’s kinimatic solution(Scottsdale Hydrology Manual: Section 2.2)
(2) Based on Figure B-1(Scottsdale Hydrology Manual: Section 2.2)

(3) Based on normal depth computations for various channels



DEL WEBB PROPERTY - TRAVEL TIME COMPUTATIONS
ON-SITE BASINS - EXISTING CONDITIONS

BASIN 1D | s10 5102 $140 5150
SUB-BASIN AREA(SQ.NJ.): 0.047 0.014 0.032 0.013
SHEET FLOW:(1)

Manning-n Value: 0.13 0.13 0.13 0.13

Slope(ft/ft): 0.025 0.025 0.025 0.025

Flow Length(ft): 200 200 200 200
TRAVEL TIME T1(hr): 0.274 . 0.274 0.274 0.274
SHALLOW CONC. FLOM:(2)

Flow Length(ft): 750 300 500 300

Stope(ft/tt): 0.02 0.02 0.02 0.02

Average Velocity(fps): 2.25 2.25 .25 2.25
TRAVEL TIME TiChr): 0.09 0.04 0.06 0.04
MAIN CHAMNNEL:(3)

Flow Length(ft): 1400 1300 1650 1200

Average Vetocity(fps): 4.50 4.50 4.00 4.00
TRAVEL TIME T1(hr): 0.09 0.08 0.1 0.08
TOTAL TRAVEL LENGTH(FT) 2350 1800 2350 1700
TOTAL TRAVEL TIME(hr): 0.453 0.391 0.450 0.395
LAG TINE = 0.6 Tc (hr): 0.272 0.235 0.270 0.237
NOTES:

(1) Based on Manning’s kinimatic solution(Scottsdale Hydrology Manual: Section 2.2)
(2) Based on Figure B-1(Scottsdale Hydrotogy Manual: Section 2.2)
(3) Based on normal depth computations for various channels



DEL WEBB PROPERTY
ROUTING PARAMETERS - NORMAL DEPTH STORAGE
NMIN = 5 MIN

NSTPS = ((L)/(V*NMIN))(1 MIN/60 SEC)
WHERE: NSTPS = NUMBER OF TIME STEPS
L = REACH LENGTH (ft)
V = AVERAGE VELOCITY (fps)
NMIN = NO, OF MINUTES IN EACH TIME STEP

ROUTE SLOPE REACH BOT. WIDTH OVERBANK AVE. | NSTPS
(] (ft/fe) LENGTH(ft) OF CHAN.(FT)  WIDTHS(ft) VEL.(fps) |
R20 0.017 2050 60 50 & 50 8.5 | 0.8
R2S 0.017 3550 60 50 & 50 8.5 | 1.4
R2L 0.017 3850 20 40 & 40 7.5 | 1.7
R30 0.018 2250 20 40 & 40 7.9 | 0.9
R48 0.023 8400 12 40 & 40 9.0 | 3.1
R51 0.015 3050 20 40 & 40 7.0 | 1.5
RS54 0.016 4150 60 50 & S50 8.0 | 1.7
R70 0.017 6850 20 40 & 40 7.9 | 2.9
RSR 0.018 1470 12 40 & 40 7.7 | 0.6
RSL 0.018 1750 12 40 & 40 7.7 | 0.8
R80 0.018 2320 12 40 & 40 7.7 | 1.0
RS0 0.018 3510 12 40 & 40 7.7 | 1.5
R94 0.018 1950 12 40 & 40 7.7 | 0.8

R100 0.018 1320 12 408 40 7.7 ] 0.6

R102 0.018 1580 12 40 & 40 7.7 | 0.7

.....................................................................................



DEL WEBB PROPERTY
CURVE NUMBER COMPUTATIONS - POST DEVELOPMENT SERVICES

PERCENTAGE OF SOIL UNIT IN SUB-BASIN
Watershed Condition Assumed : POOR

BASIN [D | UNIT 6 UNIT 96 UNIT 33 UNITS 61, | WEIGHTED |[] ] TOTAL ]
| 63,93,72 | CURVE || PERCENT EST. D.U. PERCENT | PERCENT |
] (CN=63) (CN=TT) (CN=85)  (CN=88) |  NUMBER ]| URBAN PER ACRE IMPERVIOUS | [MPERVIOUS |
........................................................................ R R L P PP PR PP TRV P PRPEEPPEPPPEPRIPPS
ON-SITE SUB-BASINS I
A ] 60 40 | 80 {| 100 3 35 35 |
8 | 10 90 ] 8 |{ 100 3 35 ] 35 |
¢ | g5 5 } 7] 100 3 35 | 35 |
0 | 100 | 7711 100 3 35 | 35 |
3 | 100 | 85 || 100 3 35 | 35 |
£ | 100 | a |} 100 3 35 | 35 |
G ] 100 f 85 |{ to0 3 35 | 35 |
H | 100 | 8 |{ 100 3 35 | 35
1 [ 100 ) 85 || 100 3 35 | 35 |
J | 100 | 85 |} 100 3 35 | 35 |
4 | 5 95 | 85 || 100 3 35 | 35 |
L ] 95 5 | 77| 100 3 35 ] 35 |
M | 90 10 | 78 || 100 3 35 35 |
N | 100 ] 85 {{ 100 3 35 | 35 |
o | 50 50 | 81 | 100 3 35 | 35 |
P ] 95 5 | 7]l 100 3 35 | 35 |
0 | 100 | 85 || 100 3 35 | 35 |
R ] 100 i 74l 100 3 35 | 35 |
s | 100 | 7m || 100 3 35 | 35 |
T | 100 | {100 3 35 | 35 |
v | 95 5 ] 71} 100 3 35 | 35
com | 100 | 85 |} 100 50 | 50 |
GOLF COURSE RETENTION REQUIREMENTS
Assuming : 40% NAOS & 40X turf
AMC 11 AMC 11 AMC II1  AMC 111
ugw SOIL  “C" SOIL  “g» SOIL  "8" SOIL | 1 | |
(CN=77)  (CN=85)  (CN=85)  (CN=91) | I i |
--------- Tl I | B e il Bttt
sGC1 22 18 33 27 85
sGc2 22 18 33 27 85"



DEL WEBB PROPERTY - TRAVEL TIME COMPUTATIONS
ON-SITE BASINS - POST DEVELOPMENT CONDITIONS

BASIN ID | sA S8 sC SO SE1 SE2 SF SGY SG2 SH SI si2 S13 SJd SK
SUB-BASIN AREA(SQ.M1.): 0.027 0.030 0.025 0.024 0.038 0.009 0.018 0.031 0.031 0.029 0.015 G.015 0.013 0.027 0.026
RETENTION VOLUME (ac-ft) 2.1 2.7 1.8 1.7 3.5 0.9 1.7 2.9 2.9 2.7 1.4 1.4 1.2 2.5 2.4
AVE. DRAIN RATE(CFS) (4) 0.7 0.9 0.6 0.6 1.2 0.3 0.6 1.0 1.0 0.9 0.5 0.5 0.4 0.8 0.8
SHEET FLOW:(1)

Manning-n Value: 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Slope(ft/ft): 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015

Flow Length(ft): 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
TRAVEL TIME T1(hr): 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393
SHALLOW CONC. FLOW:(2)

flow Length(ft): 300 300 300 300 300 300 300 300 300 300 300 300 300 300 . 300

Slope(ft/ft): 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Average Velocity(fps): 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
TRAVEL TIME T1(hr): 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060
MAIN CHANNEL:(3)

flow Length(ft): 600 850 900 150 500 1550 600 1100 1100 1000 700 750 350 800 1100

Average Velocity(fps): 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
TRAVEL TIME Ti(hr): 0.04 0.06 0.06 0.01 0.03 0.1 0.04 0.08 0.08 0.07 0.05 0.05 0.02 0.06 0.08
TOTAL TRAVEL LENGTH(FT) 1000 1250 1300 550 900 1950 1000 1500 1500 1400 1100 1150 750 1200 1500
TOTAL TRAVEL TIME(hr): 0.495 0.512 0.515 0.463 0.488 0.560 0.495 0.529 0.529 0.522 0.501 0.505 0.477 0.508 0.529
LAG TIME = 0.6 Tc (hr): 0.297 0.307 0.309 0.278 0.293 0.336 0.297 0.318 0.318 0.313 0.301 0.303 0.286 0.305 0.318
NOTES:

(1) Based on Manning’s kinimatic solution(Scottsdale Hydrotogy Manual: Section 2.2)
(2) Based on Figure B-1(Scottsdale Hydrotogy Manual: Section 2.2)

(3) Based on normal depth computations for various channels

C(4) MAXIMUM DRAIN TIME = 36 HR



DESERT RESERVE - TRAVEL TIME COMPUTATIONS
ON-SITE BASINS - POST DEVELOPMENT CONDITIONS

BASIN 1D | st SM1 SN2 SN1 SN2 SO spP sa SR SS ST sT2 Su SCOM SGC1
SUB-BASIN AREA(SQ.MI.): 0.029 0.019 0.029 0.060 0.007 0.014 0.018 0.015 0.021 0.019 0.029 0.029 0.048 0.020 0.012
RETENTION VOLUME (ac-ft) 2.1 1.4 2.1 5.5 0.7 1.2 1.3 1.4 1.5 1.3 2.0 2.0 3.5 2.8 0.9
AVE. DRAIN RATE(CFS) (4) 0.7 0.5 0.7 1.8 0.2 0.4 0.4 0.5 0.5 0.4 0.7 0.7 1.2 0.9 0.3

................................................................................................................................................................

SHEET FLOM: (1)
Manning-n Value: 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 a.1 0.1 0.1 0.1 0.1 0.1

Slope(ft/it): 0.0015 0.001S 0.0015 0.0015 0.0015 0.0015 0.00;5 0.0015 0.0015 0.0015 0.0015 0.00i5 0.0015 0.0015 0.01

Flow Length(ft): 100 100 100 100 100 100 100 100 100 100 100 100 100 100 200
TRAVEL YIME T1(hr): 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.321
SHALLOW CONC. FLOW:(2)

Flow Length(ft): 300 300 300 360 300 300 300 100 300 300 300 300 300 100 300

Slope(ft/ft): 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.01

Average Velocity(fps): 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.00
TRAVEL TIME T1(hr): 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.020 0.060 0.060 0.060 0.060 0.060 0.020 0.083
MAIN CHANNEL:(3)

Flow Length(ft): 1100 800 1200 2150 100 1050 1000 100 1100 900 1650 1900 1400 100 300

Average Velocity(fps): 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 2.00
TRAVEL TIME Ti(hr): 0.08 0.06 0.08 0.15 .01 0.07 0.07 0.01 0.08 0.06 0.07 0.13 0.10 0.01 0.04
TOTAL TRAVEL LENGTH(FT) 1500 1200 1600 2550 500 1450 1400 300 1500 1300 1450 2300 1800 300 800
TOTAL TRAVEL TIME(hr): 0.529 0.508 0.536 0.602 0.460 0.526 0.522 0.420 0.529 0.515 0.526 0.585 0.550 0.420 0.446
LAG TIME = 0.6 Tc (hr): 0.318 0.305 0.322 0.361 0.276 0.315 0.313 0.252 0.318 0.309 0.315 0.351 0.330 0.252 0.267
NOTES:

(1) Based on Manning‘s kinimatic solution(Scottsdale Hydrology Manual: Section 2.2)
(2) Based on Figure B-1(Scottsdale Hydrology Manual: Section 2.2)

(3) Based on normal depth computations for various channels

(4) MAXIMUM DRAIN TIME = 36 HR



DESERT RESERVE - TRAVEL TIME COMPUTATIONS
ON-SITE BASINS - POST DEVELOPMENT CONDITIONS

BASIN 1D | SGC2 SGC3 SGC4 SGC5
SUB-BASIN AREA(SQ.M1.): 0.024 0.024 0.032 0.029
RETENTION VOLUME (ac-ft) 1.7 1.7 2.2 2.1
AVE. DRAIN RATE(CFS) (4) 0.6 0.6 0.7 0.7
SHEET FLOW:(1)

Manning-n Value: 0.1 0.1 0.1 0.1

Slope(ft/ft): 0.01 0.01 0.01 0.01

Flow Length(ft): 200 200 200 200
TRAVEL TIME Ti(hr): 0.321 0.321 0.321 0.321
SHALLOM CONC. FLOW:(2)

Flow Length(ft): 300 300 300 300

Slope(ft/ft): 0.01 0.01 0.01 0.01

Average Velocity(fps): 1.00 1.00 1.00 1.00
TRAVEL TIME YiChr): 0.083 0.083 0.083 0.083
MAIN CHANNEL:(3)

flow Length(ft): 1400 1900 100 1300

Average Velocity(fps): 2.00 2.00 2.00 2.00
TRAVEL TIME T1(hr): 0.19 0.26 0.01 0.18
TOTAL TRAVEL LENGTH(FT) 1900 2400 600 1800
TOTAL TRAVEL TIME(hr): 0.598 0.668 0.418 0.585
LAG TIME = 0.6 Tc (hr): 0.359 0.401 0.251 0.351
NOTES:

(1) Based on Manning’s kinimatic solution(Scottsdale Hydrology Manual: Section 2.2)
(2) Based on Figure B-1(Scottsdale Hydrology Manual: Section 2.2)

(3) Based on normal depth computations for various channels

(4) MAXIMUM DRAIN TIME = 36 HR



NUMERICAL BASIS FOR UNIFORM FLOW COMPUTATIONS

EQ. (1): Q= 1486 S'R™A SOURCE: {CHOW, 1959}
Ne
EQ. (2): Ne = [S A (n'% % SOURCE: (FRENCH, 1985)
. A H
£Q. (3N A= A
EQ. (4): D= A SOURCE: (CHOW, 1859)

WHERE:

Q = DISCHARGE (cfs) ,
S = SLOPE OF HYDRAULIC GRADE LINE (ESTIMATED WITH BED SLOPE) (ft it}
R = HYDRAULIC RADIUS (fi = A/WP

A = FLOW AREA (ft%)

A, = INCREMENTAL FLOW AREA (ft?)

WP = WETTED PERIMETER (ft)

D = HYDRAULIC DEPTH (ft)

Ne = EQUIVALENT MANNING - n VALUE

SOURCE: CHOW, OPEN CHANNEL HYDRAULICS, McGRAW HILL, NEW YCRK, 1859.

SQURCE: FRENCH, OPEN-CHANNEL HYDRAULICS, McGRAW HILL, NEW YORK, 1985.

Q:\1180°0 1\ADMIN\OO | MILWPS



UNIFORM FLOW

Project T-c WO R
Project No. 14 -ceel
Sheet No. / of R

Calculated by DDuwsD Date 2/92
COMPUTATIONS i

LOCATION/DESCRIPTION:

. '
Flow, Emdm:) Clhoauwel = Bya=t2

CROSS SECTION PARAMETERS: FILENAME: RB12.SEC
No. of Cross Section Points: 8 Bed Slope:0.01800 Max Elev:  15.5
Bank Stations..........Left: 91.5 Right....: 108.5 Min Elev: 10.0
Encroachment Stations..Left: 48.5 Right....: 151.5
Manning-n values........LOB: 0.055 CHANNEL..: 0.035 ROB.....: 0.055

CROSS SECTION POINTS: :

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 15.5 48.5 2) 12.5 51.5 3) 12.5 91.5 4) 10.0 94.0
S) 10.0 106.0 6) 12.5 108.5 7) 12.5 148.5 8) 15.5 151.5

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
11.00 67.8 5.2 0.954 0.035 0.9 14.0 13.0 14.8
12.00 216.9 7.7 1.032 0.035 1.8 16.0 28.0 17.7
13.00 336.6 4.0 0.749 0.045 0.9 98.0 85.0 100.5
14.00 1105.4 6.0 0.780 0.049 1.8 100.0 184.0 103.3
15.00 2200.1 7.7 0.814 0.050 2.8 102.0 285.0 106.1

NOTES:




Project
Project No.
Sheet No. 2 of 2

Calculated by 1> Date_2/93
UNIFORM FLOW COMPUTATIONS

TOCATION/DESCRIPTION:
Floun p@w&lu:‘) C.Lta.uue( - Ruwi= lO/

CROSS SECTION PARAMETERS: FILENAME: RB20.SEC
No. of Cross Section Points: 8 Bed Slope:0.01700 Max Elev: 15.5
Bank Stations..........Left: 91.5 Right....: 116.5 Min Elev: 10.0
Encroachment Stations..Left: 48.5 Right....: 159.5
Manning-n Values........LOB: 0.055 CHANNEL..: 0.035 ROB.....: 0.055

CROSS SECTION POINTS:
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1) 15.5 38.5 2) 12.5 51.5  3) 12.5 31.5 4)  10.0  94.0
5) 10.0 114.0 6) 12.5 116.5 7) 12.5 156.5 8) 15.5 159.5

COMPUTED PARAMETERS:
WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
11.00 110.0 5.2 0.944 0.035 1.0 22.0 21.0 22.8
12.00 349.0 7.9 1.032 0.035 1.8 24.0 44.0 25.7
13.00 493.6 4.5 0.787 0.043 1.0 106.0 109.0 108.5
14.00 1389.6 6.4 0.802 0.047 2.0 108.0 216.0 111.3
15.00 2625.1 8.1 0.828 0.048 3.0 110.0 325.0 114.1

NOTES:




Project

Project No.

UNIFORM FLOW COMPUTATIONS

Sheet No. 2 of
Calculated by puwD DE%%:;ZES::

LOCATION/DESCRIPTION:

F/ow.ppaff;ﬁ Chavus! —Bun = éO/

CROSS SECTION PARAMETERS: FILENAME: RB60.SEC
No. of Cross Section Polnts: 8 Bed Slope:0.01700 Max Elev: 15.5
Bank Stations..........Left: 101.5 Right....: 166.5 Min Elev: 10.0
Encroachment Stations..Left: 48.5 Right....: 219.5
Manning-n Values........ LOB: 0.055 CHANNEL..: 0.035 ROB.....: 0.055

CROSS SECTION POINTS:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. sta.
1) 15.5 i8.5 2) 12.5 51.5 3)  12.5 101.5 4) 10.0 104.0
5) 10.0 164.0 6) 12.5 166.5 7) 12.5 216.5 8) 15.5 219.5

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
11.00 331.1 5.4 0.964 0.035 1.0 62.0 61.0 62.8
12.00 1048.8 8.5 1.071 0.035 1.9 64.0 124.0 65.7
13.00 1475.9 6.2 0.907 0.040 1.4 166.0 239.0 168.5
14.00 3248.7 8.0 0.907 0,043 2.4 168.0 406.0 171.3
15.00 5554.9 9.7 0.926 0.044 3.4 170.0 575.0 174.1

NOTES:




Project Tevrvay oo
Project No. “o o |
Sheet No. ] of ;2

Calculated by pwD Date /9%
UNIFORM FLOW COMPUTATIONS

TOCATTON/DESCRIPTION:
Wash 1 Dersron =/ DRIR > Maiw Claunsl Weael A

leL - Ség 954‘\\‘ C(.‘l.\ﬂ“g,j

CROSS SECTION PARAMETERS: FILENAME: DR1L.SEC
No. of Cross Section Points: 19 Bed Slope:0.01700 Max Elev: 2206.4
Bank Stations.......... Left: 1055.0 Right....: 1080.0 Min Elev: 2203.5
Encroachment Stations..Left: 925.0 Right....: 1145.0
Manning-n values........ LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.045

CROSS SECTION POINTS: :

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 2206.4 925.0 2) 2206.0 955,0 3) 2204.0 990.0 4) 2203.5 995.0
5) 2203.5 1002.0 6) 2204.0 1005.0 7) 2204.9 1035.0 8) 2204.0 1050.0
9) 2203.6 1055.0 10) 2203.6 1080.0 11) 2204.0 1100.0 12) 2204.4 1135.0

13) 2204.6 1145.0 14) 2204.0 1158.0 15) 2203.3 1162.0 16) 2203.3 1185.0

17) 2204.0 1210.0 18) 2206.0 1245.0 19) 2207.5 1255.0

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
2204.00 48.3 2.4 0.740 0.038 0.3 65.0 20.5 65.1
2204.50 222.5 3.1 0.753 0.041 0.5 138.8 72.2 138.9
2205.00 647.2 4.3 0.799 0.042 0.9 172.5 152.0 172.7
2205.50 1330.1 5.5 0.846 0.042 1.3 181.3 240.4 181.4
2206.00 2207.9 6.6 0.882 0.043 1.8 190.0 333.3 190.2
2206.50 3134.2 7.2 0.896 0.043 - 2.0 220.0 437.3 220.2

NOTES:

Stoee DR 1. R.-glﬂ*' DRA Led+ ) +otel
72 873.> [o) = =]
1 03.5 a o g9
2204 84 48 /32
2204.5 235 2205 453
+2.685 4973 o477 /1 40
2205.5 & 44 1230 72174
2206 1283 2208 2349
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UNIFORM FLOW COMPUTATIONS

of &

Y Dwo Date /93

LOCATION/DESCRIPTION:

UJ&.&\/\ ﬁ. '-_Dl;’evs;ow#/ - TR \R "é VV\a.:w Clu-uvxg(

CROSS SECTION PARAMETERS:

FILENAME: DR1lR.SEC

No. of Cross Section Polnts: 19 Bed Slope:0.01500 Max Elev: 2207.5
Bank Stations..........Left: 1162.0 Right....: 1185.0 Min Elev: 2203.3
Encroachment Stations..Left: 1145.0 Right....: 1255.0

Manning~n Vvalues........LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.045

CROSS SECTION POINTS:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev, Sta.
1) 2206.4 925.0 2) 2206.0 955.0 3) 2204.0 990.0 4) 2203.5 995.0
5) 2203.5 1002.0 6) 2204.0 1005.0 7) 2204.9 1035.0 8) 2204.0 1050.0
9) 2203.6 1055.0 10) 2203.6 1080.0 11) 2204.0 1100.0 12) 2204.4 1135.0

13) 2204.6 1145.0 14) 2204.0 1158.0 15) 2203.3 1162.0 16) 2203.3 1185.0

17) 2204.0 1210.0 18) 2206.0 1245.0 19) 2207.5 1255.0

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP (£ft)
2203.50 9.4 1.7 0.737 0.033 0.2 31.3 5.4 31.3
2204.00 83.7 3.2 0.791 0.036 0.5 52.0 26.2 52.1
2204.50 234.5 4.1 0.809 0.038 0.8 71.6 57.1 71.7
2205.00 492.8 5.1 0.837 0.039 1.2 82.5 96.1 82.6
2205.50 844.1 6.0 0.862 0.040 1.5 91.3 139.5 91.4

NOTES:




Project Tevraucta
Project No.

Sheet No. > of /2

Calculated by "pwi> Date_ z2/93
UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:
Weash 1t Duersion #2. ~ DR2L > [Meash Lo
DR 7-Q > V‘Ac{\w CLQKV\Q& Udasl« L

CROSS SECTION PARAMETERS: ' FILENAME: DR2L.SEC

No. of Cross Section Points: 18 Bed Slope:0.01500 Max Elev: 2191.6
Bank Stations.......... Left: 1000.0 Right....: 1020.0 Min Elev: 2189.0
Encroachment Stations..Left: 970.0 Right....: 1105.0

Manning-n Values........ LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.045

CROSS SECTION POINTS: .
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1) 2191.1 970.0 2) 2190.0 995.0 3) 2189.0 1000.0 4) 2189.0 1020.0
5) 2190.0 1022.0 6) 2191.4 1035.0 7) 2191.6 1060.0 8) 2191.0 1080.0
9) 2190.0 1084.0 10) 2190.0 1086.0 11) 2190.6 1090.0 12) 2190.7 1105.0

13) 2190.7 1150.0 14) 2190.0 1165.0 15) 2189.2 1170.0 16) 2189.2 1185.0

17) 2190.0 1200.0 18) 2191.0 1225.0

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
2189.20 8.2 2.0 0.796 0.031 0.2 21.4 4.1 21.5
2189.50 37.6 3.5 0.896 0.031 0.5 23.5 10.9 23.7
2190.00 119.2 5.1 0.958 0.032 0.9 27.0 23.5 27.3
2190.50 202.9 4.7 0.889 0.035 0.9 50.3 43.3 50.8
2191.00 360.6 4.6 0.837 0.038 0.9 84.0 78.6 84.6
2191.50 612.9 4.8 0.819 0.039 1.1 119.2 127.5 119.8

NOTES:

Stg%re‘ DRLRGe  TDRLLeb Gtotal £Fs) -
L1819 () [a) o)

2.1 39,2 D % ol
2189.5 12, Y SO
2150 69 e IS8
2.190.8 67 203 370
219} 336 361 a7

L1915 263 A 1376



Project__ Tewruudu,
Project No.

Sheet No. 4 of
Calculate Yy Dus Date 3/8%

UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:
WAsW L — Dwevrsion E2 : DRIR > [Vask 24

CROSS SECTION PARAMETERS: FILENAME: DR2R.SEC

No. of Cross Section Points: 18 Bed Slope:0.01500 Max Elev: 2191.0
Bank stations..........Left: 1170.0 Right....: 1185.0 Min Elev: 2189.2
Encroachment Stations..Left: 1105.0 Right....: 1225.0

Manning-n Values........ LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.045

CROSS SECTION POINTS:
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1) 2191.1 970.0 2) 2190.0 995.0 3) 2189.0 1000.0 4) 2189.0 1020.0
5) 2190.0 1022.0 6) 2191.4 1035.0 7) 2191.6 1060.0 8) 2191.0 1080.0
9) 2190.0 1084.0 10) 2190.0 1086.0 11) 2190.6 1090.0 12) 2190.7 1105.0
13) 2190.7 1150.0 14) 2190.0 1165.0 15) 2189.2 1170.0 16) 2189.2 1185.0
17) 2190.0 1200.0 18) 2191.0 1225.0

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
2189.50 12.2 2.2 0.765 0.033 0.3 22.5 5.6 22.5
2190.00 68.8 3.4 0.802 0.036 0.6 35.0 20.0 35.1
2190.50 167.4 3.9 0.790 0.039 0.7 58.2 43.3 58.3
2191.00 335.5 3.7 0.749 0.041 0.8 120.0 90.8 120.1
2191.50 763.4 5.1 0.796 0.042 1.3 120.0 150.8 120.1

NOTES:




Project__ T ewwauitfo,
Project No.

Sheet No. =y of ,2

Calculated by Yuir» Date_3-30-9,
UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

Flow é';.rol\‘b #£3 — DRIR => Neowthwast A[Q%MQ;I\A chaunal

DRML D wWashk B

CROSS SECTION PARAMETERS: FILENAME: DR3L.SEC
No. of Cross Section Points: 16 Bed Slope:0.01700 Max Elev: 2141.9
Bank Stations....... ...Left: 995.0 Right....: 1005.0 Min Elev: 2138.5
Encroachment Stations..Left: 890.0 Right....: 1120.0
Manning-n values........LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.045

CROSS SECTION POINTS:
No. Elev. Sta.” No. Elev. sta. No. Elev. Sta. No. Elev. Sta.

1) 2141.6 890.0 2) 2141.1 920.0 3) 2141.3 960.0 4) 2141.7 975.0
5) 2140.0 990.0 6) 2138.5 995.0 7) 2138.5 1005.0 8) 2140.0 1010.0
9) 2141.0 1020.0 10) 2141.0 1030.0 11) 2141.9 1055.0 12) 2140.0 1065.0
13) 2139.8 1066.0 14) 2139.8 1076.0 15) 2141.3 1090.0 16) 2141.1 1120.0

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
2139.00 20.0 3.4 0.913 0.032 0.4 13.3 5.8 13.5
2139.50 64.6 4.8 0.955 0.034 0.8 16.7 13.3 17.0
2140.00 108.6 4.4 0.889 0.036 0.8 32.9 24.8 33.3
2140.50 212.3 4.7 0.861 0.039 0.9 49.6 45.4 50.2
2141.00 383.4 5.2 0.858 0.040 1.1 66.3 74.4 67.0
2141.50 535.6 3.7 0.765 0.042 0.7 201.5 145.3 202.3

NOTES: Teto-

TTHGE RL QR \
71367 12 o O

2028.5 O 215 315
239 20 530 550
229.5 65 210 375
UFO -0 1D 170 1280

2140.5 38D /595 1a75
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Project  Terrau 4u.
Project No.
Sheet No. [ of (2.
Calculated by 3o Date 330-4%
UNIFORM FLOW COMPUTATIONS
LOCATION/DESCRIPTION:
Af:7oc;>:%0AW‘:&:3

CROSS SECTION PARAMETERS: FILENAME: DR3R.SEC
No. of Cross Section Points: 15 Bed Slope:0.01700 Max Elev: 2144.0
Bank Stations.......... Left: 990.0 Right....: 1010.0 Min Elev: 2136.7
Encroachment Stations..Left: 935.0 Right....: 1115.0
Manning-n values........ LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.045

CROSS SECTION POINTS:

No. Elev. Sta. No. Elev. Sta. No. Elev, Sta. No. Elev. Sta.
1) 2141.1 935.0 2) 2140.6 965.0 3) 2140.0 970.0 4) 2138.0 985.0
5) 2136.7 990.0 6) 2136.7 1010.0 7) 2138.0 1015.0 8) 2140.0 1025.0
9) 2140.1 1030.0 10) 2140.0 1035.0 11) 2138.0 1050.0 12) 2138.0 1060.0

13) 2140.0 1065.0 14) 2142.0 1075.0 15) 2144.0 1115.0

COMPUTED PARAMETERS:

WSEL Q{(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
2138.50 314.6 5.7 0.965 0.036 1.1 51.3 55.3 51.8
2139.00 526.8 6.3 0.958 0.037 1.3 62.5 83.8 63.3
2139.50 808.6 6.9 0.957 0.038 1.6 73.8 117.8 74.7
2140.00 1167.5 7.4 0.%60 0.039 1.9 85.0 157.5 86.2
2140.50 1594.5 7.7 0.957 0.040 2.0 101.7 206.2 102.9
2141.00 2011.4 7.7 0.945 0.040 2.0 129.0 262.8 130.3

NOTES:




UNIFORM FLOW COMPUTATIONS

ProjeCt T;r\rauc‘f'bh
Project No. 44 -0eo/
Sheet No. of /7L

Calculated by Date 2/az

LOCATION/DESCRIPTION:

W ASW ¥4 P TDwersiow =4 TDR4L =2 Wesh &

DRIR = Wash

CROSS SECTION PARAMETERS:

FILENAME: DR4L.SEC

No. of Cross Section Points: 20 Bed Slope:0.01800 Max Elev: 2264.0
Bank Stations.......... Left: 965.0 Right....: 1044.0 Min Elev: 2260.0
Encroachment Stations..Left: 840.0 Right....: 1200.0

Manning-n Values........LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.040

CROSS SECTION POINTS:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 2263.6 840.0 2) 2262.0 870.0 3) 2262.0 880.0 4) 2264.0 885.0
5) 2264.0 965.0 6) 2262.0 995.0 7) 2260.0 1000.0 8) 2260.0 1028.0
9) 2262.0 1030.0 10) 2263.0 1044.0 11) 2262.1 1115.0 12) 2262.9 1200.0

13) 2262.1 1230.0 14) 2260.0 1245.0 15) 2260.0 1250.0 16) 2261.0 1260.0

17) 2260.0 1272.0 18) 2260.0 1282.0 19) 2262.0 1290.0 20) 2264.0 1340.0

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
2261.00 187.9 6.3 1.145 0.030 0.9 31.5 29.8 32.1
2261.50 371.9 8.1 1.214 0.030 1.4 33.3 45.9 34.2
2262.00 605.6 9.6 1.263 0.030 1.8 35.0 63.0 36.2
2262.50 528.9 5.0 1.017 0.033 0.7 144.2 106.6 145.5
2263.00 1027.9 5.0 0.%60 0.035 0.8 251.2 207.6 252.8
2263.50 2138.4 6.3 0.997 0.036 1.3 269.4 337.7 271.0

NOTES:

,zt% ;DR 4R DR4L A it

() [o)
/DL 138 294
él.b 261 =72 63>
62 47s 606 1oR |
425 &57 529 11 36
[23Y 430 /629 . 166%
635 ;502 2139 2640




Project Tervanfo
Project No.
Sheet No. 2, of /2.

Calculated by—Suwp Date 2/9732
UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:
Lo ASh 3,/4 s DiversronHgd : DR4A4R —> (1%L 3

CROSS SECTION PARAMETERS: FILENAME: DR4R.SEC

No. of Cross Section Points: 20 Bed Slope:0.01600 Max Elev: 2264.0
Bank Stations..........Left: 1272.0 Right....: 1282.0 Min Elev: 2260.0
Encroachment Stations..Left: 1200.0 Right....: 1340.0

Manning-n Values........ LOB: 0.045 CHANNEL..: 0.035 ROB.....: 0,045
CROSS SECTION POINTS: ,
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev, Sta.

1) 2263.6 840.0 2) 2262.0 870.0 3) 2262.0 880.0 4) 2264.0 885.
5) 2264.0 965.0 6) 2262.0 995.0 7) 2260.0 1000.0 8) 2260.0 1028.
9) 2262.0 1030.0 10) 2263.0 1044.0 11) 2262.1 1115.0 12) 2262.9 1200.
13) 2262.1 1230.0 14) 2260.0 1245.0 15) 2260.0 1250.0 16) 2261.0 1260.
17) 2260.0 1272.0 18) 2260.0 1282.0 19) 2262.0 1290.0 20) 2264.0 1340.

[oNoNeNala

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
2261.00 106.3 3.4 0.733 0.042 0.7 48.1 31.6 48.4
2261.50 261.4 4.6 0.784 0.042 1.1 53.7 57.0 54.1
2262.00 475.2 5.6 0.819 0,043 1.4 59.3 85.3 59.8
2262.50 656.8 5.4 0.810 0.043 1.4 87.5 121.4 88.0
2263.00 979.6 5.7 0.815 0.043 1.5 115.0 172.7 115.5
2263.50 1502.2 6.4 0.838 0.044 1.8

127.5 233.4 128.0

NOTES:
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Project_  Tewwaucto,
Project No. <4 -8ea/
Sheet No. g of ;2
Calculated by uiD Date_2/9
UNIFORM FLOW COMPUTATIONS 7

TOCATION/DESCRIPTION:

IASH &£ ¢ 2:;&‘ paime XS - DR S —>Ujash &

DRSR —> ;yinsh 4A

CROSS SECTION PARAMETERS: FILENAME: DRSL.SEC
No. of Cross Section Points: i9 bBed Slope:0.01800 Max Elev: 2237.1
Bank Stations..........Left: 1080.0 Right....: 1110.0 Min Elev: 2235.0
Encroachment Stations..Left: 875.0 Right....: 1115.0
Manning-n Values........ LOB: 0.035 CHANNEL..: 0.030 ROB.....: 0.045

CROSS SECTION POINTS:
No. Elev. sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1 . . 2 .1 25.0 3) 2236.0 935.0 4) 2235.4 940.0
5) 2236.0 945.0 6) 2236.8 955.0 7) 2236.8 970.0 8) 2236.0 985.0

9) 2235.4 995.0 10) 2235.4 1007.0 11) 2236.0 1008.0 12) 2236.6 1025.0
13) 2236.7 1055.0 14) 2236.5 1080.0 15) 2236.0 1089.0 16) 2235.0 1092.0
17) 2235.0 1105.0 18) 2236.0 1110.0 19) 2236.1 1115.0

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
2235.50 24.1 2.7 0.916 0.031 0.3 32.5 8.9 32.7
2236.00 128.0 4,2 0.984 0.032 0.6 54.0 30.5 54.5
2236.50 328.7 4.7 0.988 0.033 0.7 102.3 70.6 102.9
2237.0G0 762.2 5.0 0.996 0.034 0.8 189.1 150.9 189.7
2237.50 1656.4 6.2 1.043 0.034 1.1 240.0 265.9 240.7

NOTES:
“SHuae DRSR. TRSL B tete |

ELITA O [} O

2% /] (0] Ll

ST 47 4 =1
A vl 128 764
%.5 336 329 66S
37 76 (72 /55D

37.5 1382 /¢ 56 3633



t [ervan o

44-0c0 |
Sheet No. of
Calculated by d>uD Date 2/93

UNIFORM FLOW COMPUTATIONS

Project No.

-

/D

LOCATION/DESCRIPTION:

Wi AsH 4 -'_JDu:evaLaw = &5

PARER = Wash 44

CROSS SECTION PARAMETERS: FILENAME: DR5R.SEC
No. of Cross Section Points: 10 Bed Slope:0.01600 Max Elev: 2236.1
Bank Stations..........Left: 994.0 1003.0 Min Elev: 2234.6
Encroachment Stations..Left: 925.0 1060.0
Manning-n Values........ LOB: 0.045 CHANNEL..: 0.035 ROB.....: 0.050

CROSS SECTION POINTS:

No. Elev. Sta.  No. Elev. Sta. Sta. No. Elev, Sta.
1) 2236.1 925.0 2) 2236.0 940.0 975.0 4) 2235.4 985.0
5) 2234.6 994.0 6) 2234.6 1003.0 1005.0 8) 2235.9 1029.0
9) 2236.0 1060.0 10) 2236.2 1105.0

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne ( TW(ft) A(sf) WP(ft)
2235.00 11.0 2.4 0.728 0.038 0.3 14.2 4.6 14.3
2235.50 46.6 3.5 0.772 0.039 0.6 21.3 13.4 21.6
2236.00 75.9 2.3 0.661 0.043 0.4 85.0 32.7 85.3
2236.50 336.0 3.4 0.694 0.045 0.7 135.0 99.4 135.3
2237.00 788.1 4.7 0.748 0.046 1.2 135.0 166.9 135.3
2237.50 1381.5 5.9 0.788 0.046 1.7 135.0 234.4 135.3

NOTES:




Project_  Towrauctau,
Project No.
Sheet No. Pl of /2

Calculated by—twD Date 4/9=3
UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

F/eggl Sﬁ{r:f&c_a.z\‘s“,s £Qv~ SQQ&AQ? c/aane/

dL/evtz L&)cgsla.l

CROSS SECTION PARAMETERS: FILENAME: 30-38L.SEC
No. of Cross Section Points: 20 Bed Slope:0.01700 Max Elev: 2180.6
Bank Stations.......... Left: 966.0 Right....: 990.0 Min Elev: 2178.0
Encroachment Stations..Left: 940.0 Right....: 1071.0
Manning-n Values........ LOB: 0.045 CHANNEL..: 0.035 ROB.....: 0.045

CROSS SECTION POINTS:
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1) 2180.5 940.0 2) 2180.0 956.0 3) 2178.0 966.0 4) 2178.4 979.0
5) 2178.0 990.0 6) 2178.5 1015.0 7) 2178.8 1030.0 8) 2179.4 1042.0
9) 2180.0 1050.0 10) 2180.6 1071.0 11) 2180.0 1119.0 12) 2179.2 1124.0
13) 2178.2 1158.0 14) 2180.0 1180.0 15) 2181.0 1210.0 16) 2180.0 1228.0
17) 2179.0 1237.0 18) 2180.0 1247.0 19) 2180.2 1282.0 20) 2182.0 1311.0

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(£ft)
2178.50 28.7 2.0 0.686 0.040 0.3 51.5 14.1 51.6
2179.00 160.2 3.5 0.771 0.041 0.6 73.0 46.1 73.1
2179.50 402.2 4.7 0.823 0.042 1.0 84.8 '85.7 85.0
2180.00 750.1 5.8 0.861 0.042 1.4 94.0 130.4 94.3
2180.50 1095.9 5.9 0.861 0.042 1.5 127.5 185.8 127.8
2181.00 1766.4 7.0 0.895 0.042 1.9 131.0 251.1 131.3

NOTES: Lo R Tetel
21%.5 29 ) 32
7.0 LD 4] 20|
19.5 402 153 555 Engimock KL= S5 P S
%0 75040  3I57(1) 1167 R =36V Sa5s
v 7

$0-S Jh16(48) 597535 16 39
Bl 176657 1238(4) zees




Project 7]5rw¢uc+o\

Project No.
Sheet No.

[ 2u

of /2

Calculated by ~pup Date_g,/93
UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

~ o S/a/f?‘ /ﬂﬂa.é/_sv;g #g» Se.crbuo(avk;/ Chaceme/

clave Wash 2
</

CROSS SECTION PARAMETERS: FILENAME: 30-38R.SEC
No. of Cross Section Points: 20 Bed Slope:0.01700 Max Elev: 2182.0
Bank Stations.......... Left: 1124.0 Right....: 1158.0 Min Elev: 2178.2
Encroachment Stations..Left: 1071.0 Right....: 1311.0
Manning-n Values...... ..LOB: 0.045 CHANNEL..: 0.035 ROB.....: 0.045

CROSS SECTION POINTS:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 2180.5 940.0 2) 2180.0 956.0 3) 2178.0 966.0 4) 2178.4 979.0
5) 2178.0 990.0 6) 2178.5 1015.0 7) 2178.8 1030.0 8) 2179.4 1042.0
9) 2180.0 1050.0 10) 2180.6 1071.0 11) 2180.0 1119.0 12) 2179.2 1124.0

13) 2178.2 1158.0 14) 2180.0 1180.0 15) 2181.0 1210.0 16) 2180.0 1228.0

17) 2179.0 1237.0 18) 2180.0 1247.0 19) 2180.2 1282.0 20) 2182.0 1311.0

COMPUTED PARAMETERS:

WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft)
2178.50 3.0 1.4 0.658 0.038 0.2 13.9 2.1 13.9
2179.00 41.2 2.8 0.775 0.038 0.4 37.0 14.8 37.0
2179.50 152.9 3.8 0.828 0.038 0.7 61.3 40.2 61.4
2180.00 357.4 4.7 0.859 0.039 0.9 80.0 75.5 80.3
2180.50 593.1 4.1 0.801 0.041 0.8 183.8 146.2 184.1
2181.00 1238.1 5.0 0.827 0.042 1.1 223.9 249.8 224.2

NOTES:




LINE

385
386
387
388

389

390
391
392
393

394
395
396
397
398

399
400
401

402
403
404

405
406
407
408
409

410
411
412
413
414

415
416
87
418
419

420
421

422
423
424
425
426

HEC-1 [NPUT

10.enenen Toreen. 2..e.e. ORI buenene. Suenenen buvuenen Toveennn Burnene. 9..rul10
KK R102

KM ROUTE €100 7O C102

KM BOTTOM WIDTH OF MAIN CHANNEL = 12/:(TYPICAL)
KM DEPTH OF MAIN CHANNEL = 2.5/:(TYPICAL)
XM OVERBANKS = 407:(TYPICAL)

RS 1 ELEV 10

RC  .055  .035  .0S5 1580  .018

RX  48.5  51.5  91.5 9% 106 108.5 148.5 151.5
RY  15.5  12.5  12.5 10 10 12.5 12.5  15.5
KK $102

KM SUB-BASIN $102: ON-SITE

BA  .014

LS 85

w  .235

KK €102

KM _COMBINE R102 & §102

HC 2

KK €103

KM COMBINE C92 & C102:WASH 6

HC 2

KK 150

KM  SUB-BASIN S150: ON-SITE

BA  .020

Ls 86

uw

KK $140

KM SUB-BASIN S140: ON-SITE

BA  .031

LS 86

ub

KK $110

KM SUB-BASIN S110: ON-SITE

BA .09

ts 83

w .35

KK NULL

HC 3

KK $120

KM  SUB-BASIN $120: ON-SITE

BA  .052

LS 85

w .30

PAGE 10



HEC-1 INPUT PAGE 11

LINE ... Toveenen 2eieians K PPN boveannn Sevinnne [ Tovennen - PRI Quvennn 10

427 KK $28

428 KM SUB-BASIN $28: ON-SITE

429 BA .081

430 LS 83

431 up L2594

432 KK NULL

433 HC 2

434 2z



SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
21 sS4
27 . S16
32 . . $20
v

. . Vv
37 . . R20
46 . . . S24
51 C2heieeeeeeranncanascaoancnnssanes
56 yommmme- > DIVIL
54 DIVIR
61 . JCmrmmen DIVIL
59 