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INTRODUCTION

This submittal is intended to document the hydrologic and hydraulic designs for the Palm Valley
Phase 5 Bullard Wash channel. Palm Valley Phase 5 is a master planned residential community
located within the City of Goodyear, Maricopa County, Arizona and is within Sections 19 and a
portion Section 20 of Township 2 North, Range 1 West. Refer to Figure 1 for the Vicinity and
Location Map. This area is contained on FEMA FIRM Panels 04013C2060F and 04013C1595G.

Palm Valley Phase 5 encompasses approximately 684 acres of currently undeveloped
agricultural row crops. The topography generally slopes northwest to southeast at approximately
0.5%. The major concentration point for this area is the existing box culvert at Bullard Wash
under Indian School Road, west of Wigwam Boulevard and the pipe culverts at Camelback Road.

The Bullard Wash channel is generally located along the east 1/16 section line of Section 20,
T2N, R1W, and runs from Camelback Road to Indian School Road which is approximately 1.1
miles. The new channel contains the 100year-24hour storm flood flows with at least 1 foot of
freeboard.

The Maricopa County Flood Control District has recently delineated Bullard Wash between
Camelback Road and Indian School Road as a Flood Hazard Zone AE. This delineation was
prepared using the hydrologic results from their Loop303 White Tanks ADMS update. The Palm
Valley Phase 5 design used the same HEC-1 model, modified to reflect developed conditions
within Phase 5, to determine the peak flows within Bullard Wash.

The photographs on the following page show the new channel at the upstream and
downstream ends. The channel is currently being landscaped that includes trees, shrubs
and turf.

Since the flood flows are contained within a channel that has been dedicated as a
drainage easement, floodway encroachment will not be allowed. Refer to Final Plat for
Palm Valley Phase 5, Maricopa County Recorder Number 715-35 and Assessor Parcel
No. 508-13-590.

EEC No. 304013 Palm Valley Phase 5 LOMR package
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Bullard Wash Channel, looking south from Camelback Road. HEC-RAS cross section
1.909.

texatmoe;

Photo: 2.0 )
Bullard Wash Channel looking at the Indian School Road culverts. HEC-RAS cross

sections 1.013. (Straw bales are temporary sediment control items and will be removed
when channel is landscaped.)
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Photo:2.1
Bullard Wash Channel looking north from Indian School Road culverts at shotcrete drop
section. HEC-RAS cross Section 1.016 thru 1.114.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30, 2001

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the
me for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
ompleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions

for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street,

S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),

Washington, DC 20503.

You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of

this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for a:

] CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72).

X LOMR A letter from FEMA officially revising the current NFIP map to show the changes to floodplains,
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.)

] Other  Describe:

2. OVERVIEW

1. The basis for this revision request is (are): (check all that apply)

XI Physical Change [] Improved Methodology/Data [] Floodway Revision

[ Other Describe:
Note: A photograph is not required, but is very helpful during review.

Flooding Source: CP241, CP 253 from Loop 303 ADMS Update by the Flood Control District of Maricopa County.

3. Project Name/Identifier: Palm Valley Phase 5 Bullard Wash LOMR

4. FEMA zone designations affected: AE
(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE, B, C, D, X)

5. The NFIP map panel(s) affected for all impacted communities is (are):

Community No. Community Name State Map No. Panel No. Effective
Date

Ex: 480301 Katy, City TX 480301 0005D 02/08/83

480287 Harris County X 48201C 0220G 09/28/90

040046 Goodyear, Maricopa County AZ 04013C 1595F 07/19/01

040046 Goodyear, Maricopa County AZ 04013C 2060 07/19/01

6. The area of revision encompasses the following types of flooding and structures. Check all that apply.

Types of Flooding Structures
X Riverine X Channelization
] Coastal | Levee/Floodwall
| Alluvial fan 1 Bridge/Culvert
] Shaliow Fiooding (e.g. Zones AC and AH) [ Dam
| Lakes | Fiil
_g Other (describe) Ll Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

ZMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page 1 of 2




4. ENCROACHMENT INFORMATION

1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP?

[ Yes X No

/es, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the
approval of the revised floodway by the appropriate State agency.

2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase at any location by more than
0.000 feet? [] Yes X No 0 NA

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the base
flood elevation to increase at any location by more than one foot (or other increase limit if community or state has adopted more
stringent criteria - even if a floodway has not been delineated by FEMA)?  [] Yes X No

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFIP
regulations have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of
CEO, and certification that no insurable structures are impacted.

5. MAINTENANCE RESPONSIBILITY

The community is willing to assume responsibility for D performing @ overseeing compliance with the maintenance
and operation plans of the Bullard Wash Channel
(Name)
flood control structure. If not performed promptly by an owner other than the community, the community will provide the necessary

services without cost to the Federal government.

Operation and maintenance plans are attached.  [] Yes X No [ ] N/A
6. REVIEW FEE

The review fee for the appropriate request category has been included. [X] Yes Fee amount: $

OR
This request is based on a federally sponsored flood-control project where 50 percent or more of the project’s cost is federally
sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, or local agencies to
replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee exempt.

[ Yes

Please see Instructions for Fee Amounts

7. SIGNATURE

Note: | understand that my signature indicates that all information Note: Signature indicates that the community understands, from the
submitted in support of this request is correct revision requester, the impacts of the revision on flooding
conditiobin the community.
RV 4 B il) ) Qo
Signature of Revision Requester Signature of Community Official
Thomas Hill DAV' D J RAHUIREZ CIT}’ ENGKEAY
Printed Name and Title of Revision Requester Printed Name and Title of Community Official
SunCor Development Goodyear Arizona
Company Name Commlinlty Name 7
e23- B8L-T954
Telephone No.:_602-390-2375 Date: 2-1-05 Telephone No.: Date: 5-11-05
D == s e =i =
CERTIFICATION BY REGISTERED PROFESSIONAL Check which forms have been included with this request
ENGINEER AND/OR LAND SURYEYOR
This ¢ )rtiﬁc‘?ﬁh is i accordance with/44 CFR Ch/i, Sect 65.2 IZljorm Name and (Number) Required if ......
. Hydrologic (3) new or revised discharges
//4/ o s Adasee/ L / - (/// oy )fL X4 Hydraulic (4) new or revised water-surface elevations
X1 Mapping (5) floodplain/floodway changes
Signature Xl Channelization (6) channel is modified

X1 Bridge/Culvert (7) addition/revision of bridge/culvert
Michael J. Roberts [ Levee/Floodwall (8) addition/revision of levee/floodwall
Printed Name and Title of Revision Requester [] Coastal (9) new or revised coastal elevations

[] Coastal Structures (10) addition/revision of coastal structure

.egistr No. 35920 Expires (Date) 3/31/2007 State AZ [0 pam (11) addition/revision of dam
. . o [ Alluvial Fan (12) structures proposed on alluvial fan

Type of License/Expertise: Civil

FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page 2 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
HYDROLOGIC ANALYSIS Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

ublic reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate includes the
ame for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions
for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street,
S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),
Washington, DC 20503.
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of
this form.

Note: Fill out one form for each flooding source studied

Community Name: City of Goodyear Arizona, Maricopa County

Flooding Source: CP241, CP253E, CP253N, 1CP241

Project Name/ldentifier: Palm VAlley Phase 5 Bullard Wash Channel

_ 1. REASON FOR NEW HYDROLCLGIC ANALYSIS
F-Ij No existing analysis [] Improved data X Changed physical condition of watershed

[J Alternative methodology [J Proposed Conditions (CLOMR) [ Other

For the reason stated above, please attach a detailed explanation. If a computer program/model was used in revising the
hydrologic analysis, please provide a diskette with the input files for the same flood recurrence intervals contained in the FIS for
that stream; and at least for the 1% annual chance (base) flood where no detailed study exists.

Explanation provided: [X] Yes [] No Diskettes provided: X Yes [ No
2. METHODOLOGY FOR NEW ANALYSIS
Indicate Method Required Data Data Included
[] Statistical Analysis of Gage Records Form 3 - Attachment A ] Yes [ No
[] Regional Regression Equations Form 3 - Attachment C [] Yes [ No
X Precipitation/Runoff Model Form 3 - Attachment D X Yes [] No
_E]‘ Other Back-up computations and supporting data [] Yes [] No

3. APPROVAL OF ANALYSIS
The hydrologic analysis has already been approved by a local, state, or Federal Agency. X Yes [ No [] Not Required

If Yes, attach evidence of approval. X Approval attached. If No, attach explanation. [[] Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area (SgMi) FIS(cfs) Revised (cfs)
CP2531/CP253 (LOMR/FIS) 84.5 2640 2640
CP241 78.75 2376 2376

Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits analysis
(see attachment B) at a later date to complete the review.

If only a portion of a detailed study area was revised please attach an explanation describing the transition from the proposed
discharges to the effective discharges. ] Expianation inciuded [] Expianation Not Required

5. HISTORICAL FLOODING INFORMATION
I If historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations and dates,

. 4 source of information. |;] Data Attached @ Data Not Available
| PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89B Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

i FIS: Revised:
Method or model used: HEC-1 Used Same HEC-1 Model as
Existing FIS, Only revised
Version: v4.1 portions that petrtain to this
project.
Date: 1998
2! Source of rainfall depth: Noaa Atlas 2 -
3. Source of rainfall distribution: SCS Type ll B
4. Rainfall duration: 24 hr )
8. Areal adjustment to precipitation (%): Varies See Model )
6. Maximum overland flow length 1 mile )
7. Hydrograph development method: S Graph )
8. Loss rate method: Green Ampt )
Source of soils information: NRCS Soil Surveys )
Source of land use information: Existing Zoning -
9. Channel routing method: Normal Depth -
10. Reservoir routing: X Yes [1 No )
11. Baseflow considerations: [ Yes X No )
[ Yes O] No
[ Yes [ No
If Yes, explain below how baseflow was determined:
12. Snowmelt considerations: [ Yes X No [ Yes [ No
18 Model calibration: [ Yes X No [ Yes [J No
if Yes, explain below how calibration was performed
14. Future land use condition: X Yes [0 No [ Yes ] No

If Yes, explain why below
The parcel withiin the developmen are currently being graded and built therefore the future conditions will be existing within a
very short time.

15, Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration
calculations, and supporting maps, delineating the watershed boundary and drainage area divides.

information and iiaps provided? ] Yes X No

NOTE: FEMA policy is to base rooding on existing conditions.

SEMA Form 81-89B Hydrologic Analysis Form MT-2 Form 3 Page5of5



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001
PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for
reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the
‘m. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information
_ollections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of
Management and Budget, Paperwork Reduction Project (3067-0148), Washingﬁon, DC 205083.
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of
this form.

Note: Fill out one form for each flooding source studied
Community Name: City of Goodyear, Arizona Maricopa County

Flooding Source: CP241

Project Name/Identifier: Palm Valley Phase 5, Bullard Wash LOMR

= D =
Describe the limits of the revision OR{ submit a copy of the FIRM with the revision area clearly highlighted.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? X Yes

Downstream Limit:

Upstream Limit:

2. MODELS SUBMITTED

Requirements: for areas which have detailed flooding: for areas which do not have detailed
Full input and output listings along with files on diskette for each of the models | flooding:

listed below (items 1-4) and a summary of the source of input parameters used in | Only the 100-year (Base) flood profile is
the models must be provided. The summary must include a description of any | required. A hydraulic model is not required for
changes made from model to model (e.g., Duplicate Effective model to Corrected | areas which do not have detailed flooding;
Effective model). At a minimum, the Duplicate Effective (item 1) and the Revised or | however, BFEs may not be added to the
Post-Project Conditions (item 4) models must be submitted. See instructions for | revised FIRM. If a hydraulic model is developed
directions on when other models may be required. for the area, items 3 and 4 described below
must be submitted.

hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions
and revised or post-project conditions must be submitted.

1. Duplicate Effective Model [] Natural File Name [] Floodway File Name

Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10-, 50-, 100-, and 500-year multi-profile
runs and the floodway run) must be obtained and then reproduced on the requester’'s equipment to produce the Duplicate Effective
model. This is required to assure that the effective models input data has been transferred correctly to the requester's equipment and
to assure that the revised data will be integrated into the effective data to provide a continuous FIS model upstream and downstream

of the revised reach.

2. Corrected Effective Model [] Natural File Name [] Floodway File Name

The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any additional
cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used in the currently
effective model. The Corrected Effective model must not reflect any man-made physical changes since the date of the effective model.
An error could be a technical error in the modeling procedures, or any construction in the floodplain that occurred prior to the date of
the effective model but was not incorporated into the effective model.

3. Existing or Pre-Project Conditions Model [ ] Natural File Name [] Floodway File Name

The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model to
reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to the construction of
the project for which the revision is being requested. If no modification has occurred since the date of the effective model, then this
model would be identical to the Corrected Effective model or Duplicate Effective model.

4. Revised or Post-Project Conditions Model [ ] Natural File Name (] Floodway File Name

— Al annronriatn) ie raviead tn

The Existing or Pre-Project Conditions modei (or Dupiicate Eiieciive modei or Coirected Effective model, as appropriate) is revised to
reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain since the effective model
was produced as well as the effects of the project. When the request is for the proposed project this model must reflect proposed

conditions.

5, Other — Please attach a sheet describing all other models submitted along with the file names. [] Natural [] Floodway

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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3. STARTING WATER-SURFACE ELEVATIONS _
Explain how they were determined. Explanation Attached? X Yes [J No

NOTE: If the effective study is an approximate study, the slope/area method is recommended.
For detailed analysis studies, using a known water-surface elevation is recommended.

4. RESULTS (from the model used to revise the 100-year water surface elevations)

If the results indicate any of the following, attach an explanation - to this form, or to the hydraulic model printout- as to the
reasonableness of the situation.

X Superecritical depth [] Critical Depth [] Drawdowns [J Negative Floodway Surcharges
[] Floodway Surcharges Greater Than Maximum Allowed by Community/State

[J Water surface elevations higher than the end points of cross sections.

[] Floodway discharge is different than the Natural 100-year (base) flood discharge.

[J Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the
requester’s property)

Explanation attached with Form [] Explanation provided on attached printout

If Hydraulic model used is HEC-2, has it been checked with FEMA’S CHECK-2 computer program? [] Yes X No
(see instructions for information on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year
elevations tie into the existing 100-year water surface elevations at each end of the project.

Downstream End 0.964 within 1.0 (feet) Upstream End 2.13 within 1.0’ (feet)
Cross-Section # Cross-Section #

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into
the existing floodway water surface elevations at each end of the project.

Downstream End 0.964 within 1.0 (feet) Upstream End 2.13 within 1.0 (feet)
Cross-Section # Cross-Section #

c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing  floodway
width at each end of the project.

Downstream End 0.964 within 10 (feet) Upstream End 2.13 within 100 (feet)
Cross-Section # Cross-Section #

2. Profile Checklist (check box if information has been provided on profile)

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project:

X Stream Name X Community Name [] Corporate Limits labeled [] Study limits labeled

[ Confluences labeled XI Channel Stationing  [X] Streambed profiled XI Cross Sections labeled
X Horizontal/Vertical Scales indicated X 100-year elevs profiled*

[XI Road Crossings [ Labeled [0 Low Chord Elevations X Top of Road Elevations

*All recurrence intervals in the effective study must also be profiled.

Floodway Data Table

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report.

Floodway Data Table Attached [] Yes X Not Required

L
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE / COASTAL MAPPING Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

ublic reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the
.ne for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions
for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street,
S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),
Washington, DC 20503.
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of
this form.

Note: Fill out one form for each rooding source studied

Community Name: City of Goodyear Arizona, Maricopa County

Flooding Source: Cp241

Project Name/ldentifier: Palm Valley Phase 5, Bullard Wash Channel

Thisisa [X] Manual [ Digital submission. Digital map submissions may be used to update digital FIRMs (DFIRMs). For
updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as possible.

1. MAPPING CHANGES
. A topographic workmap must be submitted showing the following information (check N/A when not applicable):

il

a. Revised approximate 100-year floodplain boundaries (Z0Ne A) ............cveererieieerieie e [1Yes [XNo [INA
b. Revised detailed 100- and 500-year floodplain boundaries. ..........ccccceeeeeiieieriereceee e K Yes [ONo [INA
¢ Revised flo00WaY HOUNAATIES 2 s ssrssamesssssssansssondsammennenssssnsntnissssss s inions i ian s s s s FERS o oS e bmmm anEo KYes [OINo [INA
d. Location and alignment of all cross sections with stationing control indicated. ........ccccccocvccoieiiiniinnnanes K Yes [ONo [INA
e. Stream alignments, road alignments and dam alignments. ........cccocoiiiniiiiiniiiin i X Yes ONo [OINA
f. Gurrent COMMUNTEY DOUNTATIES. we:ix.irsrsamirnessinsonmmammninsmnnssrssmssnsassisnssnssiasssisssnssms 5ot snsesiansaiss oassiiin amssnmessssns Yes [1No [INA
n. Effective 100- year floodplain and floodway boundaries from FIRM/FBFM reduced or

enlargedito the: scale ofthe TOPOGTADNIC WORKITAD: :vesssswmimrsimosnsmmss s sses s sbssnss st HEs s s Srumsssisnsy MXYes [dNo [INA
n. Tie-ins between the effective and revised 100-, 500-year and floodway boundaries..........cccccccceeeeeennnnn... X Yes [ONo [INA
i. The requester’s property boundaries and community €easements ............cocoiiiiiiiniiicenc e K Yes ONo [CONA
i The signed certification of a registered professional eNgiNEer.........ccccovuveiiiiiiiiiiiiiniiccicce s KYes [No [INA
k. Location and description of reference MATKS ..........cc.coviviieuiiicieieiece ettt eaeeaeas MXYes [ONo [INA
I. Vertical datum (example: NGVD, NAVD) ......coccioieiiiiiiioicieetiieeteeeiesteseesessessesesse e esessessenesseseaneesaeassessannas KYes [ONo [INA
m. Coastal zone designations tie into adjacent areas not being revised ...........cccoovciiiiiiiiiiiiiiee [J Yes XINo [INA
n. Location and alignment of all coastal transects used to revise the coastal analyze........................ccc.. [IYes [XINo [JINA
0. V-zone has been delineated to extend landward to the heel of the primary frontal dune ..........c.............. OYes X No [INA

If any items are marked No or N/A please attach an explanation.

2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, May 1979,
beach profile, June 1987 etc.)? Field Survey, 2003

3. What is the scale and contour interval of the following workmaps?

Effective FIS Scale 1"=200° Contour Interval 2’

Revision Request Scale 1"=40’ Contour Interval 2’
NOTE: Revised topographic information must be of equal or greater detail than effective.

4. Attach an annotated FIRM/FBFM at the scale of the effective FIRM/FBFM showing the revised 100- and 500-year floodplain and the
floodway boundaries and how they tie into those shown on the effective FIRM/FBFM downstream and upstream of the revisions or
adjacent to the area of revision for coastal studies. FIRM/FBFM attached? & Yes l:l No

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89D Riverine / Coastal Mapping Form MT-2 Form 5 Page 1 of 2




2. EARTH FILL PLACEMENT

: The fill is: X Existing [1 Proposed

2, Has fill been/will be placed in the regulatory floodway? X Yes [ No
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4).

3L Has fill been/will be placed in floodway fringe (area between the floodway
and 100-year floodplain boundaries)? X Yes [ No

If Yes, then complete A, B, C, and D below.

a. Are fill slopes for granular materials steeper than one vertical
on one-and-one-half horizontal? [1 Yes X No

If Yes, justify steeper slopes

b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows
with velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be protected by a cover
of grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities greater than 5 fps during the
100-year flood must, at a minimum, be protected by stone or rock riprap.)

[ Yes X No
If No, describe erosion protection provided ______
c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable
with the Standard Proctor Test Method or acceptable equivalent method? X Yes [ No
d. Can structures conceivably be constructed on the fill at any time in the future? X Yes [ No

If Yes, attach certification of fill compaction (item 3c. above) by the community’s NFIP permit official, a registered
professional engineer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6) of the NFIP

regulations.
Fill certification attached ] Yes X No
4, Has fill been/will be placed in a V zone? [ Yes X No

If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall?

[ Yes [ No

If Yes, attach the Coastal Structures Form (Form 10).

FEMA Form 81-89D Riverine/Coastal Mapping Form MT-2 Form 5 Page 2 of 2




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148
CHANNELIZATION Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

?ublic reporting burden for this form is estimated to average 1.75 hours per response. The burden estimate includes
the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project (3067-0148), Washington, DC 20503.

You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right
corner of this form.

Community Name: City of Goodyear Arizona, Maricopa County

Flooding Source: CP241, CP253E, CP253N, 1CP241

Project Name/ldentifier: Palm Valley Phase 5, Bullard Wash Channel

1. REACH TO BE REVISED

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? X Yes

Downstream Limit: Indian School Road---See Attached Annotated Firms

Upstream Limit: Camelback Road

2. CHANNEL DESCRIPTION

Attach the following information about the channel (check box if information has been provided):

X Description of the inlet and outlet

X Description of the shape of the channel (both cross sectional and planimetric configuration) and its lining (channel bottom
and sides):

3. ACCESSORY STRUCTURES

The channelization includes:

Levees (Attach Levee/Floodwall System Analysis Form - Form 8)
Drop structures

Superelevated sections

Transitions in cross sectional geometry

Debris basin/detention basin

Energy dissipater

Other (Describe):

)

4. DRAWING CHECKLIST

Attach the plans of the channelization certified by a registered professional engineer. The plan detail and information
should include (check box if information has been provided):

X Channei alignment and iocations of iniet, outlet, and accessory stru
X Channel lining

X Typical cross sections and profiles of channel banks and invert

' PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89E Channelization Form MT-2 Form 6 Page 1 of 2




5. HYDRAULIC CONSIDERATIONS

1.  The channel was designed to carry 2770 (cfs) and/or the 100-year flood.

2. The design elevation in the channel based on:
X Subcritical flow
[J Critical flow
[ Superecritical flow
[ Energy grade line
3. Ifthere is the potential for a hydraulic jump at the following locations, check the box(es) that apply and attach an
explanation of how the hydraulic jump is controlled without affecting the stability of the channel.
Inlet to channel? [ Yes
Outlet of channel? 1 Yes
At Drop Structures? X Yes
At Transitions? 1 Yes
Other locations? [ Yes

Explanation Attached? X Yes [ No []NA

6. SEDIMENT TRANSPORT CONSIDERATIONS

if there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100-year
(base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the watershed
and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood
water-surface elevations, then provide the following information (Check the box if provided):

O

Oooao

Estimated sediment load
Method used to estimate sediment transport
Method used to estimate scour and/or deposition

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport

_MA Form 81-89E

Channelization Form MT-2 Form 6 Page 2 of 2




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148
BRIDGE/CULVERT Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
,ompleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project (3067-0148), Washington, DC 20503.

You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right
corner of this form.

Community Name: City of Goodyear, Arizona Maricopa County

Flooding Source: CP241
Project Name/Identifier: Palm Valley Phase 5, Bullard Wash LOMR

1. IDENTIFIER
1. Name of structure (roadway, railroad, etc.): Camelback Road Culverts
2, Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):

Cross Section 2.09

3.  This revision reflects (check one of the following):

New bridge/culvert not modeled in the FIS

[] Modified bridge/culvert previously modeled in the FIS

[ New analysis of bridge/culvert previously modeled in the FIS

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8)
HEC-RAS

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could
not analyze the structure(s). (Attach justification)

Justification attached [ ] Yes [ No N/A

| PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 1 of 2



2. DRAWING CHECKLIST

Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should
include the following (check the boxes if the information has been provided):

Dimensions (height, width, span, radius, length)
Shape (culverts only)

Material

Beveling or Rounding

Wing Wall Angle

Low Chord Elevations - Upstream and Downstream
Top of Road Elevations - Upstream and Downstream
Structure Invert Elevations - Upstream and Downstream
Stream Invert Elevations - Upstream and Downstream
Skew Angle

Cross-Section Locations

Distances Between Cross Sections

Erosion Protection

O RKKKNKKKK

3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100-year
(base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the watershed
and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood
elevations, then provide the following information (Check the box if provided):

[l Estimated sediment load

Il Method used to estimate sediment transport

O Method used to estimate scour and/or deposition

| Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport

rEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2
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Palm Valley Phase 5 Off-Site Drainage Repoit August 2004

1.0 Introduction

This report is intended to document the hydrologic and hydraulic designs for the
Palm Valley Phase 5 perimeter channels; the Bullard Wash channel the Indian
School Road channei and the Caimel Back Road channel. Palm Valley Phase 5
is a master planned residential community and is located within the City of
Goodyear, Maricopa County, Arizona and is within Sections 19 and a portion
Section 20, Township 2 North, Range 1 West. Refer to Figure 1 for the Vicinity

and Location Map.

Palm Valley Phase 5 encompasses approximately 684 acres of currently
undeveloped agricultural row crops. The topography generally slopes northwest
to southeast at approximately 0.5%. The major concentration point for this area
is the existing box culvert at Bullard Wash under Indian School Road, west of

Wigwam Boulevard.

The proposed Camelback Road channel is located along the south side of
Camelback Road from the Loop 303 east to the Bullard Wash channel and is
approximately 2.2 miles long. The proposed Bullard Wash channel is generally
located along the east 1/16 section line of Section 20, T2N, R1W, and runs from
Camelback Road to Indian School Road and is approximately 1.1 miles long.
The proposed Indian School Road channel is located along the north side of
Indian School Road and runs from approximately 2 mile east of the Loop 303 to
the existing box culverts at Indian School Road and is approximately 1.8 miles

long.

1.1 Existing Floodplain

The southern portion of the Bullard Wash channel and the eastern portion of the
Indian School Road channel lie within a Federal Emergency Management
Association (FEMA) Flood Hazard Zone AE , as shown on FIRM Panel Number
04013C2060 F, Revised July 19, 2001. Refer To Figure 1A for a portion of the
Flood Insurance Rate Map (FIRM). It should be noted that the peak discharge
for the existing flood plain has been reduced due to recent drainage
improvements in the upstream watershed. More specifically, new improvements
to the Dysart Drain channel, within the offsite drainage area, will prevent flood
flows from overtopping the channel and flowing south into Bullard wash.
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Palm Valley Phase 5 Off-Site Druinage Report August 2004

2.0 Hydrologic Analysis

The drainage concept for the Palm Valley Phase 5 project area was originally
developed in the Palm Valley Master Drainage Report prepared by the WLB
Group Inc. for SunCor Development. However, since that report was completed,
Tanks/Aqua Fria Area Drainage Master Plan (ADMP) now called the Loop 303
Corridor White Tanks ADMP. Along with the FCD changes, SunCor
Development has revised the land-use plan for this area. Peak discharges are
determined using Army Corps of Engineers HEC-1 v4.01 software.

The ADMP model revisions included: modifying the “xksat” parameters for all
subbasins, incorporating improvements to the Dysart Drain channel and revising
the hydrologic characteristics for those subbasins that have had land use
changes since the original ADMP was completed. In addition to these changes,
the FCD used this HEC-1 model to develop a drainage plan for the future Loop
303 freeway. The Loop 303 drainage plan is to capture the stormwater runoff
that concentrates along the west side of the road and convey it to the south in a
series of new channels and retention basins.

SunCor Development has revised its land use plan due to changes in the Luke
Air Force base’s noise contour lines. The proposed development follows the
noise contours from the northeast at Camelback Road to the southwest at Indian
School Road. At this time, the area north of the noise contour will remain as
agricultural until SunCor Development creates a land use plan that is acceptable
to the City (see Exhibit 2). If future Land Use differs, the modified areas will need
to be analyzed to determine if stormwater retention volumes need to be revised.

Peak discharges were estimated using the Army Corp of Engineers HEC-1,
v4.01 software. The FCD’s HEC-1 model, L303m7K.dat, was used as the base
model for the existing and developed conditions HEC-1 model for Palm Valley
Phase 5. The unit hydrographs were developed using the FCD’s Drainage
Design Menu System software.

It should be noted that, the FCD’s future drainage plan for the Loop 303, diverts
and reroutes a portion of the offsite runoff away from Palm Valley Phase 5.
Especially those inflows into the Indian School Road channel and Camelback
Road channel that originate west of the Loop 303. It is anticipated that portions
Palm Valley Phase 5 will begin construction next year, which will be well ahead
of the Loop 303 improvements. A significant portion of the offsite flow impacting
Palm Valley is generated from the watershed due north of the site, which will not
be affected by the Loop 303 improvements. Therefore, Phase 5 will need to be
protected from this offsite runoff from the north, even after the FCD
improvements. The flood protection provided by from the proposed FCD
improvements were not included the drainage design for Phase 5.

ﬁ: Page 4 of 19
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Consequently, at some point in the future after the Loop 303 improvements, the
Camelback Road and Indian School Road channels will be somewhat oversized.
Refer to Figure 2 for the offsite drainage area map.

ﬁ: Page 5 of 19
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Palm Valley Phase 5 Off-Site Drainage Report August 2004

2.1 Developed Conditions Model

The revisions to the existing conditions FCD HEC-1 model, used to reflect
developed conditions within the Phase 5 site include:

-

Combining and routing the stormwater runoff that spills over Camelback
Road and diverting it to Bullard Wash.

2. Revising the existing conditions subbasins within Phase 5 to reflect
developed conditions.

3. Revising the HEC-1 channel routes for the Bullard Wash Channel, Indian
School Road Channel and the Camelback Road Channel to reflect the

proposed improvements.

HEC-1 model parameters for the revised subbasins:

100-year, 24-hour, S-Graph for the unit hydrograph.
Point rainfall depth 4.03 inches.

Green and Ampt rainfall loss method.

Normal Depth for hydrograph routing.

The following table are the Green and Ampt rainfall loss parameters used to
model the revised onsite subbasins.

Table 2.1

Land Dtheta | % Veg | Rtimp la Kn
Use |Conditions| Cover

OPEN |[NORMAL| 10 0 0.1 0.02
V.L.D.R|NORMAL| 30 b 0.3 0.05
L.D.R. [NORMAL| 50 15 0.3 0.05
M.D.R. INORMAL| 50 30 0.25 0.05
M.F.R. [INORMAL| 50 45 0.25 0.05
Ind |NORMAL| 60 55 0.15 | 0.03
Comm |[NORMAL| 75 80 0.1 0.02
Park NORMAL 90 0 0.2 0.1
RowCrop WET 85 0 0.5 0.1

V.L.D.R.-very low density residential, L.D.R-low density residential, M.D.R.-medium density residential, M.F.R.-multi-
family residential, Ind.- industrial, Comm- commercial.
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Palm Vallev Phase 5 Off-Site Drainage Report August 2004

Descriptions:

Land use - Type of proposed development.

Dtheta - Soil Moisture condition.

% Veg Cover - % of vegetative cover (excluding impervious areas).
Rtimp - % of impervious area.

la - Initiai rainfali abstraction (inches)

Kn - Basin flow roughness characteristic.

HEC-1 subbasins 250A, 251, 252, and 253 are the existing conditions subbasins
that have been modified to account for the proposed development. Proposed
Land Uses were obtained from the Palm Valley Phase 5 Land Use plan and are
shown on the Onsite Drainage Area Map (Exhibit No. 2). Those areas within
subbasins 250A, 251, 252, and 253 that are not within Phase 5 will remain as

agricultural.

Along with accounting for the new land uses, onsite stormwater
detention/retention for the 100 year-6 hour storm was input for each onsite
drainage basin. The volumes were calculated using the FCD’s Rational Method

coefficients with the flowing equation:
V,= CIA (ac-ft)

V,— Volume required

| — 100 yr.-6hr. Rainfall Depth (in/12)
C — Runoff coefficient

A — Contributing Drainage Area (ac)

The new detention basins were modeled as storage routes within HEC-1. The
out flows were then routed to the nearest offsite channel and then combined with
the offsite flows. Refer to Appendix 1 for the detention/retention volume and
outlet capacity calculations. Keogh Engineering will prepare specific onsite
drainage reports for each parcel which will include the detention basin volumes

configurations and basin drainage systems.

Since the HEC-1 model output is very large ( 2.5 MB or 500 pages) it was not
printed out for this report. It has been copied onto a compact disk and is
attached to the back cover of this report. Table 2.2 is a summary of the peak
discharges that impact the Phase 5 site. Refer to Appendix 1 for Table 2.2.

The existing and proposed conditions peak discharge at Bullard Wash and Indian
School Road is 2640 cfs. Under existing conditions, floodwaters tend to sheet
flow across the agricultural fields, which results in longer travel times and
corresponding lower peak discharges. Channeling the flows along Camelback
Road results in shorter travel times, hence higher peak discharges. Moreover,
the original design flow for the culverts at Indian School Road, as well as the
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downstream Pebble Creek golf course channel, was 4,120 cfs. In addition, the
new channels currently being designed and constructed by the Flood Control
District downstream of I-10 are designed for 3200 cfs, which is also greater than
the 2640 cfs predicted with this study. To make sure that the proposed condition
peak discharges, with the Phase 5 channels in place, do not rise above the 3200
cfs threshold, the HEC-1 model included Bullard Wash and its tributaries down to

its outfall into the Gila River.

In order to maintain existing conditions peak flow at the Bullard Wash Indian
School Road culvert, an offline weir and storage basin along the west bank of
Bullard Wash is to be added. The weir will capture 280 cfs from the peak of
inflow hydrograph within Bullard Wash. A new park will act as the detention
basin and will need to store 15 acre-feet of runoff. Keogh Engineering is
currently designing the park basin and weir section. It should be noted that the
weir is designed to capture runoff from the peak of the 100 year event, therefore
the park will only be impacted by Bullard Wash flows during the 100 year storm.

ﬂ: Page 9 of 19



Table 2.2

Retention Volume Summary

Basin ID Volume Min. Drain

Required Rate

(ac-ft) CFS
250B 7.0 2.3
251B 6.1 2.0
251C 3.1 1.0
252B 23.7 8.0
252C 4.2 1.4
253B 8.8 3.0
253C 18.1 6.1
253D 6.1 2.0
253E 6.1 2.0
253F 11.8 4.0
253G 6.2 2.1
253H < 04 1.2
253J 12.6 4.2
253K 2.0 0.7

flows.

Note : Keogh Engineering has prepared a
separate drainage report for each parcel which
includes the onsite retetion volumes and outlet
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3.0 Hydraulic Design

The proposed drainage structures were designed using the 100-year, 24-hour
peak discharges from the HEC-1 model. Three HEC-RAS models were
developed to design the proposed channels and culverts for Phase 5.

The channels will be constructed within new drainage easements, which are to
be dedicated by the property owners.

The following HEC RAS parameters were used in the hydraulic design.

Manning’s “n”: 0.030 for the Landscaped channels.
0.022 for Shotcrete bank protected sections of the channels.

0.04 for overbank areas.

Expansion/Contraction Coefficients: 0.1/0.3 normal channel section, 0.5/1.0
at the culvert sections.

Culvert Analysis: HEC RAS, v3.0.1, software set to the highest loss equations at
the culverts.

The channels have been designed using the FCD Drainage Design Manual
Volume Il recommendations. The flow in the channels have Froude numbers
below 0.8. with one exception, at the drop structure in Bullard Wash. The drop
structure will be shotcrete lined for erosion protection.

Channel velocities are generally between 3 fps and 6 fps. Section 3.1 through
3.3 are brief descriptions of the specific channel and culvert design. Refer to
Exhibits 2 thru 5 for the HEC-RAS cross section locations and Appendix 2 for the
HEC-RAS model output reports.

3.1 Indian School Road Channel

The Indian School Road channel will convey the 100 year-24 hour peak flow that
concentrates along the north side of Indian School Road. With the new
Camelback Road channel in place, the flood flows along Indian School Road are
reduced from 1500cfs down to approximately 350cfs. Therefore, the Camelback
Road channel will need to be constructed prior to the occupancy of the Phase 5
units. The majority of the remaining peak discharge comes from west of the

Loop 303.

In addition, the peak flows along Indian School were also reduced by an offline
retention basin north of the LDN road. This basin will capture all but 40 cfs of the
peak flows. The remaining 40cfs is conveyed along Pebble Creek Parkway,
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within a roadside channel, and outfalls into the Indian School Road channel.
This reduced the flows to approximately 270cfs for the 100year-24 hour event.

There will be six box culvert crossings. They are at Sarival Road, Pebble Creek
Parkway, 155™ Ave, Reems Road and Clubhouse Drive and the new park
entrance. The typical channel section will be trapezoidal with 6H:1V side slopes
along the south Right of Way line and 4H:1V side slopes along the north channel
bank. The bottom width is fairly constant at 20 feet. The south top of channel
bank generally follows the new right of way line for Indian School Road.
Longitudinal channel slopes vary from 0.30 % to 0.39%. Figure 3.1 is a typical
section of the Indian School Road Channel.

€€C Page 12 of 19
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Palm Vallev Phase 5 Off-Site Drainage Report August 2004

3.2 Bullard Wash Channel

The Bullard Wash channel will convey the 100 yr- 24 hr flood flows within the
channel banks. The peak flow in the channel is approximately 2,780 cfs. The
typical channel section will be trapezoidal with 6H:1V side siopes aiong both
sides. The channel bottom is sloped at 1.0% towards the east bank, as

requested by the City. Longitudinal channel slopes vary from 0.29% to 0.38%.

The bottom width varies between 120 feet and 140 feet. The bottom width is 140
feet from Camelback Road south to the dog leg at channel station 26+00 then
tapers into 120 feet wide bottom width to the culverts at Indian School Road.

The overall channel top width varies between 160 feet to 200 feet.

An lateral weir will capture 280cfs during peak of the flows within Bullard Wash.
It will discharge into an offline retention basin within the proposed park at the
south end of the channel. The weir is designed by Keogh Engineering and will
have a 120 foot bottom width with 6:1 side slopes and will be bank protected by
either shotcrete or reinforced turf. The flow remaining in the channel after the

weir is 2,495 cfs.

At the downstream end of the channel, there is a proposed shotcrete drop
structure. The structure has a 100 foot bottom width and 6H:1V side slopes.

The drop is approximately 5 feet and will have approximately 19% slope.

Erosion protection will be 6” thick shotcrete reinforced lining starting at the Indian
School Road culverts upstream to 10 feet beyond the top of the Bullard Wash
drop structure. The Indian School Road channel’s flow line will connect into the
bottom of the drop structure. Refer to Appendix 2 for the drop structure hydraulic

design calculations.

A 24 inch diameter drain pipe is to be installed in the west bank of the channel.
This pipe will convey irrigation tail water that flows into the channel at the north
end. The tail water originates from the farm fields north of Camelback Road.
Currently, there is an earthen ditch that carries this flow from Camelback Road
into the existing tail water pipe at Indian School Road. Figure 3.2 is a typical
section of the Bullard Wash channel. The City will maintain this drainage tract as
a linear park and will be responsible for the maintenance.
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Palm Vallev Phase 5 Off-Site Drainage Report August 2004

3.3 Camelback Road Channel

The Camelback Road channel will convey the 100-year, 24-hour peak flows that
overtop Camelback Road between the Loop 303 and Bullard Wash The channel
will follow the south side of the future 65 foot Right of Way line for Camelback
Road. There is one culvert crossings anticipated for this channei at this time.
The design flows vary between 200 cfs at the Loop 303 to 1742 cfs flowing into

Bullard Wash.

The typical channel section will be trapezoidal and will have 6H:1V side slopes
along its north side and 4H:1V along the south channel bank. The new Right of
Way for Camelback Road is assumed to be 65 feet in the future. Turn lanes and
roadway tapers are assumed to be similar to those used in the new Indian
School Road designed by Keogh Engineering. Figure 3.3 is a typical section of
the Camelback Road channel.

At this time, there is one planned culvert crossing onto Camelback Road. It is at
Club House Drive. The other crossings, Sarival Road and Reems Road are
intended to be dip sections that will only be used the local farmer. When this
area develop, in the future, the crossings will be designed with box culverts.

Sarival Road and Reems Road are to be abandoned therefore culvert crossings
were not designed at this time. The channel does however have dip sections
crossing that will allow the local farmer to use these as access points to the farm
fields south of the channel. In the future, when the channel crossings are built,
the channel flows will have to be re-analyzed due to the FCD’s plan to divert
flows from the west. The diversion will probably reduce the peak discharges by
several hundred cfs. If the crossings are built prior to the FCD improvements
then the flows in this report will govern the culvert design.

Table 3.1 is a summary of the proposed structures and refers to Appendix 2 for

the HEC-RAS models and summary tables. See exhibit 1A for Bullard Wash
channel and exhibit 1B for Indian School Road channel.
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Table 3.1
New Structure Summary

Location Structure Design Discharge (cfs)
Indian School Road Channel
Sarival Road & Indian School Road, 210" x 3' Box Cul W/ Headwall
Station 43+50 Akl s O LAYEES B Seanw 270
155th Avenue & Indian School 2-10" x 4°’Box Culverts W/ Headwalls 270
Pebble Creek Parkway & Indian School 210" x 3’ Box Cul W/ Headwall
Road, Station 60+00 =S E S SemlDlaus RS 270
Reems Road & Indian School Road, 2.8" x 4’Box Cul W/ Headwall
Station 95450 PR 15 BN 00 B GRRI: hol WedE o 270
Bark Bnfeance & Tnd. School Raad | 2 %+ Box Culvers Wi Headwalls 270
Clubhouse Drive & Indian School 210" x 4’ Box Cul W/ Headwall
Road, Station 113450 Pl By R L ALRORE b saevar 270
Existing Culverts At Indian School 10-10° x 5’ Box Culverts W/
Road and Bullard Wash Headwalls 4,000
Bullard Wash Channel
Bullard Wash at Camelback Road Box %10 5 % 19 Brse Elvaits
Culverts 2375
Camelback Road Channel
Camelback Road & 152nd Avenue |8 - 10’ x 4’ Box Culverts W/Headwall 1742
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Palm Valley Phase 5 Off-Site Drainage Report August 2004

4.0 Conclusions

" The proposed channels and culverts adjacent to Palm Valley Phase 5 will
convey the 100 year- 24 hour flows.

2 The estimated developed condition peak discharge at the outfall point
from Phase 5, which is the box cuivert Bullard Wash at Indian School
Road, is less than or equal to the existing condition peak discharge.

4 The proposed channel banks have at least 1 foot of freeboard, therefore

as long as the building pads and FFE are built at or above the channel
banks they will be above 100-year, 24-hour water surface elevation.
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L303M7K.dat, Dated 9-30-02, Flood Control District.

5 Open Channel Hydraulics, Ven Te Chow, Dated 1959.
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Palm Valley Phase 5
HEC-1 Summary Output

HEC-1 ID Q100 Time Area
cfs min mi®
247 303 13.08 0.5
248 471 13.25 1
249 514 13.25 1
250 294 13.08 0.49
267 1412 12.42 1.19
1CP238 376 15.25 30.34
1CP239 1742 15.75 32.16
1CP241 2780 16.08 78.75
1CP251 25 13.42 0.55
1CP253 39 12.75 0.37
1D238 41 15.88 30.34
1D239 1276 15.92 31.76
11248 903 13.67 15.08
11249 484 13.25 18.54
11250 326 16.33 26.83
112531 97 12.08 0.05
11253J 35 13.67 0.68
1R237 269 14.25 27.84
1R237 373 15.33 30.34
1R239 1703 16.08 32.16
250A 159 12.33 0.44
250A1 68 12.08 0.11
250B 146 12 0.05
251A 199 12.08 0.31
251B 129 12.08 0.07
251C 0 0 0.03
252A 77 12.08 0.13
252B 275 12.25 0.19
252C 99 12.08 0.04
253A 251 12.33 0.25
253B 25 12.08 0.04
253C 260 1207 0.17
253D 122 12 0.06
253E 139 1207 0.08
253F 172 12147 0.1
253G 155 12.08 0.08
253H 83 12 0.03
253 96 12.08 0.04
253J 260 12.17 0.15
253K 54 12 0.02
253L 32 12 0.01
253M 85 12.17 0.16
253N 137 12,17 0.26
2D238 116 15.33 30.34
2D239 147 15.92 31.76
21248 1156 13.58 15.58
21250 427 16.25 28.33
21253 236 12.42 79
212531 261 16.17 33.14
CP241 2376 12.92 78.7
CP248 1900 14 17.54
CP249 567 14.25 28.84
CP250 710 14.75 30.83
CP250A 267 14.83 30.94

EEC Project 303004



Palm Valley Phase 5
HEC-1 Summary Output

HEC-1 ID Q100 Time Area
cfs min mi?
CP250B 267 14.92 31.43
CP251A 199 12.08 0.52
CP251B 261 15.08 31.5
CP251C 261 15.25 32.05
CP252B 253 15.67 32.28
CP252C 258 15.42 32.09
- CP253C 40 12.75 0.43
CP253E | 2777 16.17 78.83
CP253F 39 13.08 0.53
CP253G 250 15.83 32.36
CP253H 244 16.08 32.41
CP253| 2640 16.33 84.5
CP253J 261 16.17 33.09
CP253K 248 15.92 32.38
CP253M 91 1217 0.2
CP253N | 2770 16.25 79
D234 706 13.17 14.08
D235 1079 13.75 16.04
D236 321 14.08 26.34
D236 400 14.08 26.34
D237 271 14.08 27.84
D237 232 14.08 27.84
D247 303 13.08 0.5
D248 180 14 17.54
D249 510 14.25 28.84
D250 274 14.75 30.83
DI261 0 0 0.5
DI262 1721 14 17.54
DI264 57 14.25 28.84
DI265 436 13.33 30.83
ICP238 287 14.42 30.34
R234 608 13.83 14.08
R235 994 1417 16.04
R236 314 14.33 26.34
R236 327 16.33 26.34
R237 216 14.92 27.84
R241 2776 16.17 78.75
R247 275 13.5 0.5
R248 168 14.67 17.54
R249 495 14.67 28.84
R250 267 14.83 30.83
R250A 156 12.42 0.44
R250A1 267 14.92 30.94
R250B 261 15.08 31.43
R251A 25 13.42 0.52
R251B 255 15.25 31.5
R251C 257 15.42 32.05
R252A 26 12.75 0.13
R252B 248 15.83 32.28
R252C 245 15.67 32.09
R253A 236 12.5 0.25
R253B 11 12.42 0.04
R253C 35 13.08 0.43
R253D 2 16.83 0.06

EEC Project 303004



Palm Valley Phase 5
HEC-1 Summary Output

HEC-1 ID Qj00 Time Area
cfs min mi?
R253E 2770 16.25 78.83
R253F 31 13.67 0.53
R253G 247 15.92 32.36
R253H 243 16.17 32.41
R253J 261 1617 33.09
R253K 244 16.08 32.38
R253L 6 i2.25 0.01
R253M 34 12.75 0.2
R253N 2763 16.42 79
RS250B 4 14.08 0.05
RS251A 37 12.5 0.52
RS251B 0 2217 0.07
RS252B 8 12.17 0.19
RS252C 8 12.42 0.04
RS253C 6 12.08 0.17
RS253D 2 12 0.06
RS253E 4 12.75 0.08
RS253F 4 12.08 0.1
RS253G 4 12.83 0.08
RS253H 31 1217 0.03
RS253J 4 12.08 0.15
RS253K 18 12.17 0.02
RS253L 21 12.08 0.01

EEC Project 303004
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LOSS PARAMETERS FOR SUBBASIN: 250A

XKSAT
Map Unit AREA % Area XKSAT % Reck -
Acres Outcrop
ES 235.900 83.9 0.25 0
GE 10.700 3.8 0.26 0
GGA 20.900 7.4 0.25 0
LCA 5.700 2:0 0:25 0
MP 6.100 2.2 0.25 0
VA 1.700 0.6 0.39 0

DTHETA

Dry = 0.35 PSIF = 4.80

Normal = 025

Wet = 0.00

LAND USE

AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA - Kn Kb Kb

Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R NORMAL 50 15 0.30 0.05 Low
M.D.R NORMAL 50 30 0.25 0.05 Low
M.F.R NORMAL 50 45 0..25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL a5 80 010 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

281.000 RowCrop 100 WET 85 0 0.50 0. L0 Hi 0.09

281.00 = Total Area Avg. = 85 0% 0.500

PERCENT OF SUBBASIN DRY = 0.0 %

NORMAL = 0.0 %
WET = 100. %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.00

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.46

IMPERVIOUS AREA: URBAN @ 100 % effective = 0

ROCK OUTCROP @ 100 % effective = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA 'PSIF XKSAT RTIMP Ldg
sg. mi. mi. ft/mi in. adj . % min.



LOSS PARAMETERS FOR SUBBASIN: 250Al

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
BS 1500 2.2 0.39 0
ES 23.200 33.4 .25 0
GE 11.720 16.9 0.26 0
GGA 31.500 45.4 0.25 0
MP 1..530 2.2 0.25 0
TOTAL = 69.450 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 035 DSIF = 4.80
Normal = 0:-:25
Wet = 0.00
LAND USE
AREA LAND USE % Arez DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover i g1 Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D:R NORMAL 50 15 0.30 0.05 Low
M.D.R NORMAL 50 30 0-25 0.05 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
69.450 RowCrop 100 WET 85 0 0.50 0.10 Hi 0.10
69.450 = Total Area Avg. = 85 0% 0.500
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 0.0 %
WET = 100. %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.00
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.46
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0
% EFFECTIVE IMP. = O

INPUT VALUES FOR MCUEP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj . % min.



LOSS PARAMETERS FOR SUBBASIN: 250B

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
ES 30.700 88.0 0.25 0
LCA 3.200 9.2 0.25 0
MP 1.000 2:9 0.25 g
TOTAL = 34.900 Acres XKSAT = 0.25 %Rock = C
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 0225
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMPS IA Kn Kb Kb
Acres Type condition cover in, Type
Desert DRY 25 0 0:39% 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L:D:.R NORMAL 30 5 0.30 0.05 Low
L-D-R NORMAL 50 i 0.30 0.05 Low
M.D.R NORMAL 50 30 025 0.05 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 35 0.15 0.03 Min
34.3900 Comm 100. NORMAL 5 80 0.10 0.02 Min 0.03
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop WET 85 0 0.50 0.10 Hi
34.900 = Total Area Avg. = 75 80% 0.100
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.43
IMPERVIOUS AREA: URBAN @ 100 % effective = 80
ROCK OUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 80

INPUT VALUES FOR MCUHP2 PROGRAM

‘SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg- mi. mi. ft/mi in. adj. % min.

250B 0.055 0.40 0.33 0.02 22.5 0.10 0.25 4.80 0.43 80~ 7



LOSS PARAMETERS FOR SUBBASIN: 251A

XKSAT
Map Unit AREA % Area XKSAT %-Rock -
Acres Outcrop

ES 31.100 15:6 0525 0

GE 41.920 21.0 0.286 0

GGA 69.400 34.7 0.25 0

LCA 54.200 27.1 0.25 0

MP 1.600 0.8 0:25 0

MR 1.650 0.8 0.05 0

TOTAL = 199.900 Acres XKSAT = 0.25 %Rock = O

0.35 PSIF = 4.80
025
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5] 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low
M.D.R. NORMAL 50 30 0.:25 0.05 Low
M.F.R. NORMAL 50 45 025 0.05 Low
Ind NORMAL 60 55 .15 0.03 Min
Comm NORMAL 5 80 0.10 0.02 Min
Park NORMAL 90 0 0520 0.10 Hi
199.900 RowCrop 100 WET 85 0 0.-50 0.10 Hi 0.09
199.90 = Total Area Avg. = 85 0% 0.500
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 0.0 %
WET = 100. %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.00
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.46
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj - % min.



LOSS PARAMETERS FOR SUBBASIN: 251B

XKSAT
Map Unit AREA % Area XKSAT % Rock. .
Acres Outcrop
ES 4.100 8.8 0.25 0
GGA 7.100 15.2 0.25 0
LCA 35.600 76.1 0.25 0
TOTAL = 46.800 Acres XKSAT = 0.25 %Rock = O
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 G510 0.02 Min
V.L.D.R NORMAL 30 5 G.30 0.05 Low
46.800 L.D.R 100 NORMAL 50 15 .30 0.05 Low 0.06
M.D.R NORMAL 50 30 C.25 0.05 Low
M.F.R NORMAL 50 45 9-25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 751 80 ¢.10 0.02 Min
Park NORMAL 90 0 .20 0.10 Hi
RowCrop WET 85 0 G.50 0.10 Hi
46.800 = Total Area Avg. = 50 15% 0.300
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.6 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.Z5
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.36
IMPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = 0

INPUT VALUES FOR MCUHP2 PROGRAM
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 251C

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
GGA 8.700 44.8 025 0
LCA 10.100 52 .1 0.25 0
MP 0.600 3:2 025 0
TOTAL = 19.400 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 0-35 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R NORMAL 50 15 0.30 0.05 Low
M.D.R NORMAL 50 30 0.25 0.05 Low
M:-F.R NORMAL 50 45 6.25 0.05 Low
Ind NORMAL 60 55 015 0.03 Min
19.400 Cormm 100. NORMAL 75 80 0.10 0.02 Min 0.03
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop WET 85 0 0.50 0.10 Hi
19.400 = Total Area Avg. = 75 80% 0.100
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.43
IMPERVIOUS AREA: URBAN @ 100 % effective = 80
ROCK OUTCROP @ 100 % effective = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj . % min.



LOSS PARAMETERS FOR SUBBASIN: 252A

XKSAT
Map Unit AREA % Area ¥KSAT % Rock
Acres Outcrop
GE 2.880 3.4 0.26 0
LB 25.680 30.7 0.40 0
LCA 8.500 10:..2 0.25 0
MP 39.600 47.3 0.25 0
MR 3.000 3.6 0.05 0
VA 4.030 4.8 0.39 0
TOTAL = 83.690 Acres XKSAT = 0.28 %Rock = 0
DTHETA
Dry = 035 PSIF = 4.60
Normal = 0..:25 N
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA in Kb Kb
Acres Type condition cover TIi: Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L:.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R NORMAL 50 15 0230 0.05 Lo
M.D.R NORMAL 50 30 D.25 0.05 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 015 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 ¢.20 0.10 Hi
83.690 RowCrop 100 WET 85 0 0.50 010 Hi 0.10
83.690 = Total Area Avg. = 85 0% 0.500
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 0.0 %
WET = 100. %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.00

I

o
wn
=

SUBBASIN XKSAT ADJUSTED FOR VEG.

IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. 3 min.

252Aa 0.131 0.66 0.33 0.10 18.2 0.50 0.00 4.6C 0.51 0 47



LOSS PARAMETERS FOR SUBBASIN: 252B

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
GGA 10.900 9.2 0.25 0
LCA 96.500 81.4 0.25 0
MP 11.200 9.4 025 0
TOTAL = 118.600 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 025
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover 555 8 Type
Desert DRY 25 0 .35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V. 5 DzR NORMAL 30 5 0.30 0.05 Low
Li.D-R NORMAL 50 15 0.30 0.05 Low
118.600 M.D.R 100 NORMAL 50 30 0.25 0.05 Low 0.05
M.F.R NORMAL 50 45 0:25 0.05 Low
Ind NORMAL 60 55 Q.15 0.03 Min
Comm NORMAL A 80 0.10 0.02 Min
Park NORMAL S0 0 0.20 0.10 Hi
RowCrop WET 85 0 050 0.10 Hi
118.60 = Total Area Avg. = 50 30% 0.250
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

I

o
w
(=)}

SUBBASIN XKSAT ADJUSTED FOR VEG.

IMPERVIQOUS AREA: URBAN @ 100 % effective = 30
ROCK OUTCROP @ 100 % effective = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 252C

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
GGA 11.900 42.2 .25 0
LCA 13.500 47.9 0.25 0
MP 2.800 9.9 .25 0
TOTAL = 28.200 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 010 0.02 Min
V:L:.D:R NORMAL 30 5 0.30 0.05 Low
L.D.R NORMAL 50 15 0.30 0.05 Low
M.B.R NORMAL 50 30 0.25 0.05 Low
17.600 M.F.R 62.4 NORMAL 50 45 025 0.05 Low 0.06
Ind NORMAL 60 55 .15 0.03 Min
10.600 Comm 37.6 NORMAL 75 80 0.10 0.02 Min 0.03
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop WET 85 0 0.50 @.10 Bi
28.200 = Total Area Avg. = 54 58% 0.190
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.3
IMPERVIOUS AREA: URBAN @ 100 % effective = 58
ROCK OUTCROP @ 100 % effective = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sq. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 253A

XKSAT
Map Unit AREA % Area - -- XKSAT --= % Rock
Acres Outcrop
GE 5.700 16.9 0.26 0
GGA 23.000 68.1 0525 0
LB 4.800 14.2 0.40 0
LCA 0.300 6.9 0.25 0
TOTAL = 33.800 Acres XKSAT = 0.27 %Rock = 0
0.:35 PSIF = 4.65
0:..25,
0.00
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA
Acres Type condition cover in.
Desert DRY 25 0
OPEN NORMAL 10 0
V.L.D.R NORMAL 30 5
L.D.R NORMAL 50 15
M.D.R NORMAL 50 30
M.F.R NORMAL 50 45
Ind NORMAL 60 55
Comm NORMAL 75 80
Park NORMAL 90 0
33.800 RowCrop 100. WET 85 0
33.800 = Total Area Avg. = 85 0%
PERCENT OF SUBBASIN DRY = 8.9 %
NORMAL = 0.0 %
WET = 100. %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.00

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.49

n

100 % effective
100 % effective =

URBAN @
ROCK OUTCROP @

IMPERVIOQUS AREA:

INPUT VALUES FOR MCUHP2 PROGRAM

Length Lca Kn

Area
sg. mi. mi.

SUBBASIN

Slope IA DTHETA PSIF XKSAT RTIMP Lag
ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 253B

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
ADA 2.300 10.2 0.40 0
GT 5.100 22.6 0.04 0
LB 1.300 5.8 0.40 0
LCA 13.887 6125 0.25 0
TOTAL = 22.590 Acres XKSAT = 0.18 %Rock = 0
DTHETA
Dry = 0.38 PSIF = 5.60
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover i Type
Desert DRY 25 0 035 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L.D.R NORMZL 30 5 0.30 0.05 Low
L:D:R: NORMAL 50 1.5 0.30 0.05 Low
M.D.R. NORMATL 50 30 0.25 0.05 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAT, 60 55 0.15 0.03 Min
Cormm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
22.590 RowCrop 100 WET 85 0 0.50 0.10 Hi 0.12
22.590 = Total Area Avg. = 85 0% 0.500
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 0.0 %
WET = 100. %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.00
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.33
IMPERVIOUS AREA: " "TURBAN @ 100 % effective =0 == s =
ROCK OUTCROP @ 100 % effective = 0
% EFFECTIVE IMP. = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.

253B 0.035 0.34 0.16 0.10 5.9 0.50 @.00 5.60 0.33 0 34



LOSS PARAMETERS FOR SUBBASIN: 253C

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
GGA 2.500 2.3 0.25 0
LB 5.900 5.5 0.40 0
LCA 78.600 73.4 0-25 0
MP 11.500 10.7 0.:25 0
PEA 8.600 8.0 0.37 0

TOTAL = 107.100 Acres XKSAT = 0.27 %Rock = 0

0:35 PSIF = 4.65
Normal = B .25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover . Tl Type
Desert DRY 25 0 0.35 0.03 Low
13.270 OPEN 12.4 NORMAL 10 0 0.10 0.02 Min 0.03
V.L.D.R NORMAL 30 5 0.30 0.05 Low
0730 E=DeRs 66.0 NORMAL 50 15 0.30 0.05 Low 0.05
23.100 M.D.R. 21,6 NORMAL 50 30 0.25 0.05 Low 0.06
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Cormm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop WET 85 0 0..50 0.10 Hi
107.10 = Total Area Avg. = 44 16% 0.260
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = Q.37
IMPERVIOUS AREA: URBAN @ 100 % effective = 16

ROCK OUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 16

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sqg.mi. mi. ft/mi in. adj . %

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sq. mi. mi. ft/mi in. adj . % min.



LOSS PARAMETERS FOR SUBBASIN: 253D

XKSAT
Map Unit AREA % Area . XKSAT % Rock . s
Acres Outcrop
GGA 15.800 42.2 0.25 0
LCA 21.600 57 0.25 0
TOTAL = 37.400 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in Type x
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
37.400 L.D.R. 100 NORMAL 50 15 0.30 0.05 Low 0.06
M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop WET 85 0 0.50 0.10 Hi
37.400 = Total Area Avg. = 50 15% 0.300
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.36
IMPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 253E

XKSAT
Map Unit AREA % Arca XKSAT . . % Rock
Acres Outcrop
ADA 9.400 18.6 0.40 0
GT 15..300 30:3 0.04 0
LCA 25.800 54 .4 0...25 0
TOTAL = 50.500 Acres XKSAT = 0.16 %Rock = 0
DTHETA
Dry = 0.39 PSIF = 5.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0..35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
50.500 L.D.R. 100. NORMAL 50 15 0.30 0.05 Low 0.06
M.D.R NORMAL 50 30 0.25 0.05 Low
M.F.R NORMAL 50 45 0:.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0:20 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop WET 85 0 0.50 0.10 Hi
50.500 = Total Area Avg. = 50 15% 0.300
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.23
IMPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = O

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



Soil Survey Used Central County

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
GGA 29.700 45.8 0.25 0
LCA 35.100 54.2 0.25 0
TOTAL = 64.800 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA
Acres Type condition cover LE. T
Desert DRY 25 0 0.
OPEN NORMAL 10 0 [6)%
VshaD R NORMAL 30 5 0.
29.1.00 L.D.R. 44.9 NORMAL 50 15 0.
35.700 M.D.R. 55.1 NORMAL 50 30 0.
M.E.-R. NORMAL 50 45 0.
Ind NORMAL 60 55 0.
Cormu: NORMAL yis) 80 0.
Park NORMAL 90 0 0.
RowCrop WET 85 0 0.
64.800 = Total Area Avg. = 50 23% 0.
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTEETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.36
IMPERVIOUS AREA: URBAN @ 100 % effective = 2
ROCK OUTCROP @ 100 % effective =
% EFFECTIVE IMP. = 23

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA
sg. mi. mi. ft/mi in.
253F 0.101 0.43 0.25 0.05 18.6 0.27 0.25

Kn Kb Kb

Type

35 0.03 Low

10 0.02 Min

30 0.05 Low

30 0.05 Low 0.06

25 0.05 Low 0.06

25 0.05 Low

15 0.03 Min

10 0.02 Min

20 0.10 Hi

50 0.10 Hi

270

3

0

PSIF XKSAT RTIMP Lag
adj. % min.



XKSAT
Map Unit AREA % Area XKSAT % Rock e
Acres Outcrop
LCA 48.500 100 0.25 0
TOTAL = 48.500 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 0..25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
M I DR NORMAL 30 S 0.30 0.05 Low
7.000 L.D:R 14.4 NORMAL 50 15 0.30 0.05 Low 0.07
41.500 M.D.R 85.6 NORMAL 50 30 0.-.25 0.05 Low 0.06
M.F.R NORMAL 50 45 .25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 5 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop WET 85 0 0.50 0.10 Hi
48.500 = Total Area Avg. = 50 28% 0.260
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.36
IMPERVIQUS AREA: URBAN @ 100 % effective = Z8
ROCK OUTCROP @ 100 % effective = O

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sq. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 253H

Soil Survey Used Central County

XKSAT
Map Unit ARE % Area XKSAT % Rock
Acres Outcrop
GGA 6.700 32.1 0.25 0
GT 7.700 36.8 0.04 0
LCA 6.500 31l 025 0
TOTAL = 20.900 Acres XKSAT = 0.13 %Rock = O
DTHETA
Dry = 038 PSIF = 6.40
Normal = 0.21
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R NORMAL 50 15 0.30 0.05 Low
M.D.R NORMAL 50 30 0.25 0.05 Low
20.900 M.F.R 100. NORMAL 50 45 025 0.05 Low 0.06
Ind NORMAL 60 55 018 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL S0 0 0.20 0.10 Hi
RowCrop WET 85 0 0.50 0.10 Hi
20.900 = Total Area Avg. = 50 45% 0.250
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.21
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.19
IMPERVIOUS AREA: URBAN @ 100 % effective = 45
ROCK OUTCROP @ 100 % effective = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
: sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 253I

% Rock I
Acres Outcrop
GGA 3.700 13.4 0.25 0
GT 16.900 b61.2 0.04 0
LCA 7.000 25.4 0.25 0
TOTAL = 27.600 Acres XKSAT = 0.08 %Rock = 0
DTHETA
Dry = 0..32 PSIF = 7.60
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Xb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
27.600 OPEN 100. NORMAL 10 0 0.10 0.02 Min 0.03
Vo b DR NORMAL 30 5 0.30 0.05 Low
L.D.R NORMAL 50 15 0.30 0.05 Low
M.D.R NORMAL 50 30 Qr25 0.05 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 015 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop WET 85 0 0.50 0.10 Hi
27.600 = Total Area Avg. = 10 0% 0.100
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.1%
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.08
IMPERVIOUS AREA: URBAN @ 100 % effective = O
ROCK OUTCROP @ 100 % effective = 0
% EFFECTIVE IMP. = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sq. mi. mi. ft/mi in. adj . % min.



LOSS PARAMETERS FOR SUBBASIN: 253J

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
AR 10.800 11 .4 0.26 0
GGA 12.300 13.0 0.25 0
GT 42.800 45.2 0.04 0
LCA 28.900 3055 0.25 0
TOTAL = 94.800 Acres XKSAT = 0.11 %Rock = 0
DTHETA
Dry = 0.36 PSIF = 6.80
Normal = 0517
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover AT, Type
Desert DRY 25 0 035 0.03 Low
17.000 OPEN 17.9 NORMAL 10 0 0.10 0.02 Min 0.03
V.L.D.R NORMAL 30 5 0.30 0.05 Low
77.800 L.D.R 82.1 NORMAL 50 15 0.30 0.05 Low 0.05
M.D.R NORMAL 50 30 .25 0.05 Low
M.F.R NORMAL 50 45 0-25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL S0 0 0:20 0.10 Hi
RowCrop WET 85 0 0.50 0.10 Hi
94.800 = Total Area Avg. = 42 12% 0.260
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND UGSE = 0.17

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.15
IMPERVIOUS AREA: URBAN @ 100 % effective = 12
ROCK OUTCROP @ 100 % effective = 0
% EFFECTIVE IMP. = 12

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sg.mi. mi. ft/mi in. adj. %
2537 0.148 0.640 0.048 190 0.26 0:17 6.80 0. 15 12

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 253K

XKSAT
Map Unit AREA % Area HKSAT % Rock
Acres Outcrop
LCA 12.500 100 0..25 0
TOTAL = 12.500 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Xn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
ViL:D:R NORMAL 30 5 0.30 0.05 Low
L.D.R NORMAL 50 15 0.30 0.05 Low
M.D.R NORMAL 50 30 0.25 0.05 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 015 0.03 Min
12.500 Comm 100. NORMAL 75 80 010 0.02 Min 0.03
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop WET 85 0 0.50 010 Hi
12.500 = Total Area Avg. = 75 80% 0.100
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.43
IMPERVIOUS AREA: URBAN @ 100 % effective = 80
ROCK OUTCROP @ 100 % effective = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
@ ;

sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 253L

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
LCA 7.700 100 0.25 0
TOTAL = 7.700 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R NORMAL 50 15 0.30 0.05 Low
M.D.R NORMAL 50 30 0.25 0.05 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
7.700 Comm 100. NORMAL 5 80 0.10 0.02 Min 0.03
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop WET 85 0 0.50 0.10 Hi
7.700 = Total Area Avg. = 75 80% 0.100
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.43
IMPERVIOUS AREA: URBAN @ 100 % effective = 80
ROCK OUTCROP @ 100 % effective = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 253M

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
GE 25.400 24.7 026 0
GGA 25.670 24.9 0.25 0
LB 29.560 28.7 0.40 0
LCA 14.330 1343 0.25 0
vA 8.080 7.8 6.39 0

TOTAL = 103.000 Acres XKSAT = 0.30 %Rock = 0

DTHETA
Dry = 0.35 PSIF = 4.50
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 010 0.02 Min
o LoD R NORMAL 30 5 0.30 0.05 Low
L.D.R NORMAL 50 15 0.30 0.05 Low
M.D.R NORMAL 50 30 0.-.25 0.05 Low
M.F.R NORMAL 50 45 0.:25 0.05 Low
Ind NORMAL 60 5% 6.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
103.000 RowCrop 100 WET 85 0 0.50 0.10 Hi 0.10
103.00 = Total Area Avg. = 85 0% 0.500
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 0.0 %
WET = 100. %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.00
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0:.55
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0
% EFFECTIVE IMP. = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sgq. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: 253N

XKSAT
Map Unit ARE2 % Area XKSAT % Rock
Acres Outcrop
ABA 29.500 A7 0.38 0
GGA 42.100 25.0 0.25 0
GT 22.800 13:5 0.04 0
LB 41.800 24.8 0.40 0
LCA 25.300 15.0 0.25 0
MP 7.000 4:2 .25 0
TOTAL = 168.500 Acres XKSAT = 0.24 %Rock = 0
DTHETA
Dry = 0..-35 PSIF = 4.90
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover din. Type
Desert DRY 25 0 0.35 0.03 Low
OPEN NORMAL 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R NORMAL 50 15 0.30 0.05 Low
M.D.R NORMAL 50 30 .25 0.05 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0«15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
168.500 RowCrop 100 WET 85 0 0.50 0.10 Hi 0.09
168.50 = Total Area Avg. = 85 0% 0.500
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 0.0 %
WET = 100. %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.00
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.44
IMPERVIOUS AREA: URBAN @ 100 % effective = 0

ROCK OUTCROP @ 100 % effective = 0

INPUT VALUES FOR MCUHPZ2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. Et/mi inp. adj. % min.



Table 2.2

Retention Volume Summary

Basin ID Volume Min. Drain

Required Rate

(ac-ft) CFS
2508 7.0 2.3
251B 6.1 2.0
251C 3:1 1.0
2528 23.7 8.0
252C 4.2 1.4
253B 8.8 3.0
253C 18.1 6.1
253D 6.1 2.0
253E 6.1 2.0
253F 11.8 4.0
253G 6.2 2.1
253H < Wi 1.2
263J 12.6 4.2
253K 2.0 0.7

flows.

Note : Keogh Engineering has prepared a
separate drainage report for each parcel which
includes the onsite retetion volumes and outlet
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Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 250B
Land Use |Area(ac)] C Cw

Golf 0.35 0
Low Density 0.55 0
Med Density 0.65 0
High Density 0.7 0
Commercial 34.9 0.8 0.8
Industrial 0.88 0
Totals 34.90 0.80

Detention Volumes

Ve=C, xIxA
¥ = 6.98|ac-ft
Vr* = 5.58 ac-ft

C,, = Weighed Runoff Coefficient

| = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)
Vz = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)

(to drain in 36 hrs)
Dg= Vr/(3600*36) = 2.3|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 251B
Land Use Area(ac)| C Cw
Golf 0.356 0
Low Density 46.8 0.55 0.55
Med Density 0.65 0
High Density 0.7 0
Commercial 0.8 0
Industrial 0.88 0
Totals 46.80 0.55
Detention Volumes
Ve=C, xIxA
V, = 6.4|ac-ft
Vr* = 5.15 ac-ft

C,, = Weighed Runoff Coefficient

| = Rainfall Depth (ft)
= Contributing Drainage Area (ac)

Vr = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)

3.0 in

(to drain in 36 hrs)

Dg= Vr/(3600*36) =

2.2|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin 1D 251C
Land Use | Area (ac) C Cu

Golf 0.35 0
Low Density 0.55 0
Med Density 0.65 0
High Density 0.7 0
Commercial 19.4 0.8 0.8
Industrial 0.88 0
Totals 19.40 0.80

Detention Volumes

Vg=CyxIxA

Y = 3.9|ac-ft

C., = Weighed Runoff Coefficient

| = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)
Vgr = Volume Required ( ac-ft)

Average Drain Rate, Dg (cfs)
(to drain in 36 hrs)
Dg= Vr/(3600*36) = 1.3|cfs




On-Site Storm Water Detention Volume

Palm Valley Phase 5

100-Year, 6-Hour Storm

‘Subbasin ID 252B

Land Use Area (ac) (o Cw
Golf 0.35 0
Low Density 0.55 0
Med Density 0.65 0
High Density 0.7 0
Commercial 118.6 0.8 0.8
Industrial 0.88 0
Totals 118.60 0.80
Detention Volumes
Ve=CyxIxA

V, = 23.72|ac-ft

C., = Weighed Runoff Coefficient
I = Rainfall Depth (ft)
A = Contributing Drainage Area (ac)
Vg = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)

3.0 in

(to drain in 36 hrs)

Dg= Vr/(3600%36) =

7.97|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

‘Subbasin ID 252C
Land Use Area (ac) C Cw

Golf 0.35 0
Low Density 0.55 0
Med Density 0.65 0
High Density 17.6 0.7/ 0.43688
Commercial 10.6 0.8] 0.30071
Industrial 0.88 0
Totals 28.20 0.74

Detention Volumes

Vg=C, xIxA

V, = 5.20|ac-ft

C,, = Weighed Runoff Coefficient

I = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vi = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)

(to drain in 36 hrs)
Dg= Vr/(3600*36) = 1.75|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 253B
Land Use Area (ac)] C Cw

Golf 0.35 0
Low Density 0.85 0
Med Density 0.65 0
High Density 0.7 0
Commercial 44.0 0.8 0.8
Industrial 0.88 0
Totals 44.00 0.80

Detention Volumes

VR=C,xIxA

vV, = 8.8|ac-ft

C., = Weighed Runoff Coefficient

| = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vi = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)
(to drain in 36 hrs)
Dg= Vr/(3600*36) = 2.96|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm -

Subbasin ID 253C
Land Use Area (ac) C Cw

Golf 13.27 0.35] 0.04337
Low Density 70.73 0.55{ 0.36323
Med Density 23.1 0.65| 0.1402
High Density : 0.7 0
Commercial 0.8 0
Industrial 0.88 0
Totals : 107.10 0.55

Detention Volumes

Ve=C,xIxA

V, = 14.64025|ac-ft

C,, = Weighed Runoff Coefficient

| = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vgr = Volume Required ( ac-ft)

Average Drain Rate, Dg (cfs)
(to drain in 36 hrs)
Dgr= Vr/(3600*36) = 4.92|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 253D
Land Use |Area (ac) Cc Cw
Golf 0.35 0
Low Density 37.4 0.55 0.55
Med Density 0.65 0
High Density 0.7 0
Commercial 0.8 0
_{Industrial 0.88 0
Totals 37.40 0.55

Detention Volumes

Ve=C, xIxA

¥ = 5.1425ac-ft

C. = Weighed Runoff Coefficient

| = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vi = Volume Required ( ac-ft)

Average Drain Rate, Dg (cfs)

(to drain in 36 hrs)
Dg= Vr/(3600*36) = 1.73|cfs




- Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 253E
Land Use |Area (ac) C Cw

Golf 0.35 0
Low Density 50.5 0.55 0.55
Med Density 0.65 0
High Density 0.7 0
Commercial 0.8 0
Industrial 0.88 0
Totals 50.50 0.55

Detention Volumes

Ve=C, xIxA

Y, = 6.94375]ac-ft

Cw = Weighed Runoff Coefficient

| = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vi = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)

(to drain in 36 hrs)
Dg= Vr/(3600*36) = 2.33|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 253F
Land Use |Area (ac) (o Cw

Golf 0.35 0
Low Density 29.1 0.55] 0.24699
Med Density 35.7 0.65| 0.3581
High Density 0.7 0
Commercial 0.8 0
Industrial 0.88 0
Totals 64.80 0.61

Detention Volumes

Ve=C,xIxA

V, = 9.8025|ac-ft

C,, = Weighed Runoff Coefficient

| = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vg = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)

(to drain in 36 hrs)
Dg= Vr/(3600*36) = 3.29]cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 253G
Land Use |Area (ac) C Cw

Golf 0.35 0
Low Density 7 0.55/ 0.07938
Med Density 41.5 0.65] 0.55619
High Density 0.7 0
Commercial 0.8 0
Industrial 0.88 0
Totals 48.50 0.64

Detention Volumes

Ve=C,xIxA

Ve = 7.70625|ac-ft

C. = Weighed Runoff Coefficient

I = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vi = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)
(to drain in 36 hrs)
Dg= VIr/(3600*36) = 2.59]cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

‘Subbasin ID 253H
Land Use [Area (ac) C Cw

Golf 0.35 0
Low Density 0.55 0
Med Density 0.65 0
High Density 20.9 0.7 0.7
Commercial 0.8 0
Industrial 0.88 0
Totals 20.90 0.70

Detention Volumes

Ve=C, xIxA

V., = 3.6575)ac-ft

C., = Weighed Runoff Coefficient

I = Rainfall Depth (ft) 2.0 in
A = Contributing Drainage Area (ac)

Vg = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)

(to drain in 36 hrs)
Dg= Vr/(3600*36) = 1.28[cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 253|
Land Use |Area (ac) Cc Cw

Golf 0.35 0
Low Density 0.55 0
Med Density 0.65 0
High Density 27.6 0.7 0.7
Commercial 0.8 0
Industrial 0.88 0
Totals 27.60 0.70

Detention Volumes

Ve=CyxIxA

V; = 4.83|ac-ft
3.86 ac-ft

Cw = Weighed Runoff Coefficient

| = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vgr = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)

(to drain in 36 hrs)
Dg= VI/(3600*36) = 1.62|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 2534
Land Use |Area (ac) Cc Cw

Golf 17.0 0.35| 0.06276
Low Density 77.8 0.55| 0.45137
Med Density 0.65 0
High Density 0.7 0
Commercial 0.8 0
Industrial 0.88 0
Totals 94.80 0.51

Detention Volumes

Ve=C, xIxA

V, = 12.185|ac-ft

C., = Weighed Runoff Coefficient

I = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vi = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)

(to drain in 36 hrs)
Dg= Vr/(3600*36) = 4.10|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

‘Subbasin ID 253K
Land Use |Area (ac) Cc Cw

Golf 0.35 0
Low Density 0.55 0
Med Density 0.65 0
High Density 0.7 0
Commercial 12.5 0.8 0.8
Industrial 0.88 0
Totals 12.50 0.80

Detention Volumes

Ve=C, xIxA

¥, = 2.5)ac-ft

C,, = Weighed Runoff Coefficient

| = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vg = Volume Required ( ac-ft)

Average Drain Rate, Dy (cfs)
(to drain in 36 hrs)
Dg= Vr/(3600*36) = 0.84|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 253N
Land Use Area (ac) C Cw

Golf 48.0 0.35 0.10
Low Density 0.55 0.00
Med Density 0.65 0.00
High Density 0.7 0.00
Commercial 120.5 0.8 057
Industrial 0.88 0
Totals 168.50 0.67

Detention Volumes

Ve=C,xIxA

Ve = 28.3|ac-ft

C., = Weighed Runoff Coefficient

I = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vg = Volume Required ( ac-ft)
Vr* = 80% of required retention
Average Drain Rate, Dy (cfs)

(to drain in 36 hrs)

Dg= V1/(3600*36) = 9.51|cfs




Palm Valley Phase 5
On-Site Storm Water Detention Volume
100-Year, 6-Hour Storm

Subbasin ID 253L
Land Use |Area (ac) Cc Cw

Golf 0.35 0
Low Density 0.55 0
Med Density 0.65 0
High Density 0.7 0
Commercial dud 0.8 0.8
Industrial 0.88 0
Totals 7.0 0.80

Detention Volumes

Veg=C,xIxA

V. = 1.54)ac-ft

C,, = Weighed Runoff Coefficient

| = Rainfall Depth (ft) 3.0 in
A = Contributing Drainage Area (ac)

Vg = Volume Required ( ac-ft)

Average Drain Rate, Dg (cfs)
(to drain in 36 hrs)
Dg= Vr/(3600*36) = 0.52|cfs

W:\303004\303004retvolume



Table 2.2

Retention Volume Summary

Basin ID Volume Min. Drain

Required Rate

(ac-ft) CFS
250B 7.0 23
251B 6.1 2.0
251C o1 1.0
252B 23.7 8.0
252C 4.2 1.4
2538 8.8 3.0
253C 18.1 6.1
253D 6.1 2.0
253E 6.1 2.0
253F 11.8 4.0
2536 6.2 2.1
253H 3.7 1.2
253 12.6 4.2
253K 2.0 0.7

flows.

Note : Keogh Engineering has prepared a
separate drainage report for each parcel which
includes the onsite retetion volumes and outlet
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2.1 Indian School Road
HEC-RAS Model



HEC-RAS Plan: Plan 08 River: Indian School Ch Reach: 1 Profile: PF 1

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (f) (ft) (fui) (ft's) (sq ft) (ft)
1 57 270.00 45.39 47.37 46.98 47.73 0.004509 5.24 58.80 39.45 0.66
56 270.00 44.91 46.72 47.19 0.006444 5.90 51.68 37.21 0.77
55 270.00 43.19 45.15 44.77 45.52 0.004677 5.80 58.22 39.55 0.67
1 54 270.00 41.59 43.88 44.12 0.002569 4.36 71.86 42.86 0.51
1 53 270.00 40.84 43.76 42.31 43.87 0.000812 2.88 109.77 52.19 0.30
1 52.5 Culvert
1 52 270.00 40.40 42.60 42.81 0.002221 3.95 77.73 46.58 0.47
1 51 270.00 40.05 42.22 42.51 0.003209 4.70 66.12 41.06 0.56
1 50 270.00 39.74 41.87 42.17 0.003391 4.77 65.16 41.27 0.58
1 49 270.00 38.74 40.93 41.21 0.003047 4.61 67.66 41.87 0.55
1 48 270.00 37.283 39.43 39.71 0.002983 4.58 68.12 41.90 0.54
1 46 270.00 35.66 37.80 37.25 38.10 0.003427 4.81 64.27 40.13 0.58
1 45 270.00 33.89 36.21 36.45 0.002499 4.34 71.99 42.13 0.50
1 44 270.00 33.26 35.87 36.04 0.001555 3.70 85.67 45.73 0.40
1 43 270.00 32.95 35.79 34.43 35.91 0.000917 3.01 104.77 50.82 0.31
1 425 Culvert
1 42 270.00 32.37 34.75 34.92 0.002421 3.52 83.34 47.05 0.40
1 41 270.00 32.00 34.31 34.55 0.002444 4.28 73.38 43.54 0.50
1 40 270.00 31.62 33.93 34.17 0.002484 4.31 72.56 42.81 0.50
1 39 270.00 30.62 32.95 33.19 0.002413 4.28 73.26 42.90 0.49
1 38 270.00 29.37 32.28 32.41 0.000993 3.19 100.90 49.25 0.33
1 37.75 270.00 28.24 32.20 29.84 32.26 0.000319 2.22 148.12 54.80 0.20
1 37.6 Culvert
1 375 270.00 28.50 30.80 31.08 0.002731 4.51 68.29 39.29 0.52
1 a7 270.00 28.11 30.43 30.67 0.002457 4.30 72.88 42.93 0.50
1 36 270.00 26.86 29.72 29.86 0.001068 3.26 98.30 48.70 0.34
1 35 270.00 26.35 29.58 29.69 0.000692 2.85 113.18 49.99 0.28
1 34 270.00 26.13 29.47 27.80 29.61 0.000855 3.23 94.65 36.70 0.31
1 33.5 Culvert
1 33 270.00 25.67 27.93 28.27 0.004939 4.87 59.02 32.13 0.57
1 32 270.00 25.19 27.41 27.66 0.002798 4.45 70.52 43.64 0.53
1 31 270.00 24.90 27.11 27.37 0.002912 4.58 69.05 42.61 0.54
30 270.00 24.27 26.49 25.85 26.76 0.002895 4.53 68.89 42.16 0.54
29 270.00 23.08 25.22 25.52 0.003318 4.74 65.62 41.33 0.57
] 28 270.00 22.78 24.98 25.21 0.002648 4.31 74.04 47.45 0.51
1 2¢ 270.00 21.59 24.24 24.41 0.001492 3.66 86.36 45.18 0.40
1 26 270.00 20.74 24.00 22.35 24.11 0.000700 2.88 111.09 48.07 0.28
1 25.5 Culvert
1 25 270.00 20.31 22.78 22.96 0.002484 3.66 81.23 45.73 0.41
1 24 270.00 19.87 22.49 22.67 0.001548 3.71 85.27 45.01 0.40
1 23 270.00 19.51 22.31 22.49 0.001366 3.64 85.52 41.02 0.38
1 22 270.00 19.22 22.26 22.36 0.000814 2.96 109.59 52.21 0.30
1 21 270.00 18.64 22.16 2223 0.000479 251 130.66 54.35 0.24
1 20 270.00 18.05 22.10 22.15 0.000267 2.06 161.96 59.91 0.18
1 19.7 270.00 17.76 22.09 19.33 22.12 0.000186 1.79 189.63 67.66 0.15
1 19.6 Culvert
1 19.5 270.00 17.49 21.63 21.68 0.000230 1.94 173.35 63.65 0.17
1 19 270.00 1727 21.62 21.65 0.000178 1.79 188.71 64.86 0.15
1 18 270.00 16.29 21.60 17.88 21.62 0.000085 1.39 248.06 73.43 0.11




Indian School Road Channel

Freeboard (FB) Depth Calculation
FB = 0.25*(depth + V?/2q)

PALM VALLEY PHASE 5

River Sta | Min Ch EI| W.S. Elev | Vel Chni nggfhe' F regal?zard B(,;Aa:?d Erj;h Fél"':fi‘l’lif
(M) W | s | (ft) ) ®
57 4539  47.37 5.24 1.08 0.60 : 48.37
56|  44.91 46.72 5.9 1.81 0.59 1 47.72
55| 4319  45.15 5.3 1.96 0.60 i 46.15
54| 4159  43.88 4.36 2.29 0.65 1 44.88
53| 40.84| 4376 2.88 2.92 0.76 1 44.76
52.5
52 40.4 426 3.95 22|  0.61 1 43.60
51| 4005 4222 47 217]  0.63 : 43.22
50|  39.74|  41.87 477 213 0.62 1 42.87
49|  3874| 4093 4.61 2.19 0.63 1 41.93
48|  37.23]  39.43 458 22| 0.63 . 40.43
46| 3566 37.8 4.81 214 0.62 ] 38.80
45| 33.89 36.21 434 2.32 0.65 1 37.21
44| 3326 3587 3.7 261 0.71 1 36.87
43| s295] 3579 3.01 284  0.75 1 36.79
425
42| s237] 3475 3.52 238  0.64 1 35.75
41 32 34.31 4.28 2.31 0.65 1 35.31
40| 3162] 3393 4.31 2.31 0.65 1 34.93
39| 3062 3295 4.08 233  0.65 1 33.95
38| 2037 3228 3.19 2.91 0.77 1 33.28
37.75|  28.24 32.2 2.02 3.96 1.01 1 33.20
37.6
37.5 28.5 30.8 4.51 23]  0.65 1 31.80
37 28.11 30.43 43 232  0.65 1 31.43
36| 26.88] 29.72 3.26 286  0.76 1 30.72
35|  26.35| 2958 2.85 323  0.84 1 30.58
34|  26.13| 2947 3.23 334  0.88 1 30.47
335
33| 2567 27.93 4.87 226|  0.66 1 28.93
32| 2519  27.41 4.45 222  0.63 1 28.41
31 249 2711 4.53 221 0.63 1 28.11
30| 2427  26.49 4.53 222  0.63 1 27.49
29| 23.08] 25022 4.74 214  0.62 1 26.22




Indian School Road Channel

Freeboard (FB) Depth Calculation
FB = 0.25*(depth + V?/2q)

PALM VALLEY PHASE 5

River Sta | Min Ch El| W.S. Elev | Vel Chnl nggt”he' Fregjzard Bg";:‘c'i Efsth FE';‘TZ";T
(ft) (ft) (ft/s) (ft) (ft) (ft) (ft)

28| 2278 24.98 4.31 2.2 0.62 - 2598
271 2159 24.24 3.66 2.65 0.71 1 25 24
26| 2074 24 2.88 3.26 0.85 1 25.00

255
25| 20.31 20.78 3.66 2.47 0.67 1 23.78
04| 19.87 22.49 3.71 2.62 0.71 1 23.49
23] 19.51 2231 3.64 2.8 0.75 1 23.31
22| 19.22 2206 2.96 3.04 0.79 ; 23.26
21 18.64 22.16 2.51 3.52 0.90 1 23.16
20|  18.05 221 2.06 4.05 1.03 1.0 23.13

107] 1776 22.09 179 433 1.09 14 23.18

196

195  17.49 21.63 1.04 414 1.05 1.0 22 68
19| 1747 21.62 179 4.45 1.12 14 22.74
18] 16.29 216 1.39 5.31 1.34 13 22.94




River Sta Sta
ft
57 3339
56 3439
55 3739
54 4139
53 4299
52.5
52 4429
51 4541
50 4641
49 4941
48 5441
46 5941
45 6503
44 6703
43 6803
425
42 7003
41 7153
40 7303
39 7703
38 8203
37.75 8453
37.6
37.5 8548
37 8705
36 9205
35 9405
34 9495
33.5
33 9635
32 9795
31 9895
30 10107
29 10507
28 10607
27 11007
26 11294
25.5
25 11429
24 11579
23 11704
22 11804
21 12004
20 12204
19.7 12304
19.6
19.5 12399
19 12509
18 12809

Indian School Road
Cross Section vs Channel Station
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HEC-RAS Version 3.0.1 Mar 2001
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 second Street, Suite D
pDavis, California 95616-4687
(916) 756-1104
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PROJECT DATA

Project Title: Indian School cChannel
Project File : 303004Indsch.prj

Run Date and Time: 9/2/2004 2:55:07 PM
Project in English units

Project Description:
Loop 303 to bullard wash

PLAN DATA

plan Title: Plan 08
Plan File : w:\303004\cp FILES\final Submittal\Ind Sch HEC-RAS\3030041ndsch.p08

Geometry Title: Geom 01
Geometry File : w:\303004\cD FILES\final submittal\Ind Sch HEC-RAS\3030041Indsch.g01l

Flow Title : Flow 01
Flow File : w:\303004\cD FILES\final submittal\Ind Sch HEC-RAS\303004Indsch.f01

plan Summary Information:

Number of: Cross Sections = 43 Mulitple Openings = 0
Culverts = 6 InTine Weirs = 0
Bridges = 0

Computational Information

water surface calculation tolerance = 0.01
critical depth calculaton tolerance = 0.01
Maximum number of interations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0,001

Computation_Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction STope Method: Average_conveyance
Computational Flow Regime: Mixed Flow
FLOW DATA

Flow Title: Flow O1
Flow File : w:\303004\cD FILES\final Submittal\Ind Sch HEC-RAS\3030041ndSch.f01

Flow Data (cfs)

River Reach RS PF 1
Indian School chl 57 270
Indian School chl 46 270
Indian School chl 37 270

Boundary Conditions
Page 1



River Reach

Indian School chl

GEOMETRY DATA

Geometry Titie: Geom 01
Geometry File :

CROSS SECTION
REACH: 1

INPUT
Description: STA 34
Station Elevation Data

Sta Elev Sta

0 48.89 14
Manning's n values

Sta n val Sta

0 .03 14

Bank Sta: Left Right
14 34

CROSS SECTION

REACH: 1

INPUT
Description: STA 35
Station Elevation Data

Sta Elev Sta

0 48.41 14
Manning's n Values

sta n val Sta

0 .03 14

Bank Sta: Left Right
14 34

CROSS SECTION

3030041Indsch.rep

profile

PF 1

RIVER: Indian School ch

RS: 57
num= 4
Elev Sta Elev
45.39 34 45.39
num= 3
n val Sta n val
.03 34 .03

Lengths: Left Channel
00 100

RIVER: Indian School ch

RS: 56
num= 4
Elev Sta Elev
44 .91 34 44,91
num= 3
n val Sta n val
.03 34 .03

Lengths: Left channel
300 300

RIVER: Indian School ch

REACH: 1 RSz 55
INPUT
Description: STA 38
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev
0 46.69 14  43.19 34 43.19
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 +03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left cChannel
34 400 400
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 54
INPUT
Description: STA 42
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev
0 45.09 14  41.59 34 41.59
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 14 .03 34 .03

Bank sta: Left Right
14 34

CROSS SECTION
REACH: 1

Lengths: Left channel
160 160

RIVER: Indian School ch

RS: 53

Upstream

Normal S =

Sta Elev
55 48.99
Right Coeff contr.
100 51

Sta Elev
55 48.71
Right Coeff contr.
300 i |

Sta Elev

58 47.19
Right Coeff contr.
400 il

Sta Elev
55 45.09

Right
160

Coeff contr.
il

Page 2
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w:\303004\cD FILES\final Submittal\Ind Sch HEC-RAS\303004Indsch.g0l

Expan.
3

Expan.
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Expan.
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INPUT
Description: STA 43

3030041ndsch.rep

Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 45.04 17 40.84 40 40.84 65 45.04
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 17 .03 40 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff cContr. Expan.
40 130 130 130 el o3
CULVERT RIVER: Indian School ch
REACH: 1 RS: 52.5
INPUT
Description: Sarival Ave STA 43.5
Distance from Upstream XS = 1
Deck/Roadway width = 75
weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi cord Lo cord Sta Hi Cord Lo Cord
0 45 65 45
Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev
0 45.04 17 40.84 40 40.84 65 45.04
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 17 .03 40 .03
Bank Sta: Left Right Coeff contr. Expan.
17 40 i <3
pownstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 45 65 45
Downstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev
0 44 .4 16 40.4 40 40.4 65 44 .4
Manning's n values num= 3
Sta n val Sta n val Ssta n val
0 .03 16 .03 40 .03
Bank Sta: Left Right coeff contr. EXpan.
il 3
Upstream Embankment side s1o?e 0 horiz. to 1.0 vertical
Downstream Embankment side slope 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow .95

Elevation at which weir flow begins

L L | B 1

Engr?y head used in spillway design

Spillway height used in design

weir crest shape Broad Crested
Number of Culverts = 1

Culvert Name Shape Rise Span

Ssarival Ave BOX 3 10

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - wingwall flared 30 to 75 deg.
solution Criteria = Highest U.S. EG

culvert Upstrm Dist Length n value Entrance Loss Coef
5 105 .012 .4
Number of Barrels =
Upstream Elevation = 40.84
Centerline Stations
Sta. Sta.
23 33.6
pownstream Elevation = 40.48

Page 3

Exit Loss Coef
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Centerline Stations

Sta. Sta.
23 33.6
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS:
INPUT
Description: STA 44
Station Elevation Data num= 4
Sta Elev sta Elev Sta Elev Sta Elev
0 44 .4 16 40.4 40 40.4 65 44 .4
Manning's n Vvalues num= 3
Sta n val Sta n val Ssta n val
0 .03 16 .03 40 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
40 112 112 112 "
CROSS SECTION RIVER: Indian School ch
REACH: 1 RSi; 51
INPUT
Description: STA 46
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 43.65 14 40.05 34 40.05 55 43.65
Manning's n values num= 3
Sta n val Ssta n val Sta n val
0 .03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left Channel Right coeff contr.
14 34 100 100 100 s
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS:
INPUT
Description: STA 47
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 43.24 14  39.74 34  39.74 58 43.74
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr.
34 300 300 300 o |
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 49
INPUT
Description: STA 50
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 42.24 14  38.74 34 38.74 58 42.74
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr.
14 34 500 500 500 sl
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 48
INPUT
Description: STA 55
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 40.73 14  37.23 34 37.23 59 41.43
Manning's n values num= 3
Sta n val Sta n val Sta n val

3030041ndsch.rep
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0 .03 14 .03 34
Bank Sta: Left Right Lengths: Left channel Right
14 34 500 500 500
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 46
INPUT
pescription: STA 60
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta
0 39.16 14  35.66 34 35.66 60
Manning's n values num= 3
sta n val sta n val Sta n val
0 03 14 .03 34 .03
Bank Ssta: Left Right Lengths: Left channel Right
14 34 562 562 562
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 45
INPUT
Description: STA 65
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta
0 37.89 14 33.89 34 33.89 60
Manning's n Vvalues num= 3
sta n val sta n val sta n val
0 .03 14 <03 34 .03
Bank Sta: Left Right Lengths: Left channel Right
14 34 200 200
CROSS SECTION RIVER: Indian School Ch
REACH: 1 RS: 44
INPUT
Description: STA 67
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta
0 36.76 14  33.26 34  33.26 61
Manning's n values num= 3
sta n val sta n val sta n val
0 .03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left channel Right
14 34 100 100 100
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 43
INPUT
Description: STA 68
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta
0 37.95 20  32.95 43  32.95 72
Manning's n values num= 3
sta n val Sta n val sta n val
0 .03 20 .03 43 .03
Bank Sta: Left Right Lengths: Left Channel Right
20 43 200 200
CULVERT RIVER: Indian School ch
REACH: 1 RS: 42.5
INPUT
Description: Pebble creek STA 69
Distance from Upstream XS =
peck/Roadway width = 125
weir coefficient = 2.6

Upstream Deck/Roadway Coordinates

num=

page 5
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Coeff Contr.
.1

Elev
40.46

coeff contr.
ol

Elev
38.19

Coeff contr.
ol

Elev
37.86

coeff Ccontr.
.1

Elev
37.95

Coeff contr.
<l

Expan.
3

Expan.
3

Expan.
3

EXpan.
i3

Expan.
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Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
72 38
Upstream Bridge Cross Section Data
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 37.95 20 32.95 43  32.95 72 37.95
Manning's n values num= 3
Sta n val sta n val Sta n val
0 .03 20 .03 43 -03

Bank Sta: Left Right coeff contr. Expan.
43 i w3

Downstream Deck/Roadway Coordinates
2

num=
Sta Hi cord Lo Cord Sta Hi Cord Lo cord
0 38 72 38
Downstream Bridge Cross Section Data
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 36.97 18.5 32.37 41.5 32.37 69.5 36.97
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 18.5 .037 41.5 .03

Bank Sta: Left Right Coeff contr. Expan.
18.5 41.5 =il 3

6 horiz. to 1.0 vertical
6 horiz. to 1.0 vertical

Upstream Embankment side s1o?e
ope
.95

Downstream Embankment side s

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

L | T A T

Broad Crested

Number of culverts = 1
Culvert Name shape Rise Span
pebble Creek Box 3 10

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - wingwall flared 30 to 75 deg.

Solution Criteria = Highest U.S. EG )
Culvert Upstrm Dist Length n value Entrance Loss Coef Exit Loss Coef
.4 <3

143 .012
Number of Barrels = 2
Upstream Elevation = 32.88
Centerline Stations

Sta. Sta.

26.6 373
Downstream Elevation = 32.44
Centerline Stations

Sta. Sta.

24.6 35.3
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 42
INPUT
Description: STA 70
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
0 36.97 18::5 32,37 41.5 32.37 69.5 36.97
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 03 18.5 .037 41.5 .03
Bank Sta: Left Right Lengths: Left Channel Right Ccoeff cContr. EXxpan.
18.5 41.5 150 150 i a3

CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 41
INPUT

Page 6



Description: STA 71.5

3030041ndsch.rep

Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev
0 35,5 14 32 34 32
Manning's n values num= 3
Sta n val sta n val Sta n val
0 .03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left channel
14 34 150 150
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 40
INPUT
Description: STA 73
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev
0 35.12 14  31.62 34  31.62
Manning's n values num= 3
Sta n val sta n val Sta n val
0 .03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left channel
14 34 400 400

CROSS SECTION
REACH: 1

INPUT
Description: STA 77
Station Elevation Data

Sta Elev Sta
0 34.12 14
Manning's n values
Sta n val Sta
0 03 14
Bank Sta: Left Right
14 34

CROSS SECTION

RIVER: Indian School ch

RS: 39
num= 4
Elev Sta Elev
30.62 34 30.62
num= 3
n val Sta n val
403 34 .03

Lengths: Left channel
500 500

RIVER: Indian School ch

REACH: 1 RS: 38
INPUT
Description: STA 82
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev
0 32.87 14  29.37 34 29.37
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left channel
14 34 250 250
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 37.75
INPUT
Description: STA 82
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev
0 32.37 14  28.24 34 28.24
Manning's n values num= 3
Sta n val Sta n val sta n val
0 .03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left channel
14 34 95 95

CULVERT
REACH: 1

RIVER: Indian School ch

RS: 37.6

Sta
60

Right
150

Sta
61

Right
400

Sta
62

Right
500

Sta
66

Right
250

Sta
66

Right
95

Page 7
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coeff contr.
|

Elev
36.::22

Coeff contr.
5

Elev
35.42
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el
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Elev
34.17
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INPUT
Description:

Distance from Upstream XS = 5
Deck/Roadway width = 60
weir coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi cord
0 35 20 150 35
Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta
0 32.37 14  28.24 34
Manning's n values num= 3
Sta n val Sta n val Sta
0 .03 14 .03 34
Bank sta: Left Right Coeff contr.
4 34 i

Downstream Deck/Roadway Coordinates
num= 2

Sta Hi Cord Lo Cord

0 35 20

Sta Hi Cord
150 25

Downstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev Sta

0 32.88 14 28.5 34
Manning's n values num= 3

Sta n val Sta n val Sta

0 .03 14 .03 34
Bank Sta: Left Right Coeff contr.
34 sl

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir_flow begins
Ener?y head used in spillway design

spillway height used in design

weir crest shape

Number of culverts = 1

Culvert Name Shape Rise Span
Culvert #1 BoOX 4 8

FHWA Chart # 8 - flared wingwalls

3030041Indsch.rep

Lo Cord
20
Elev Sta Elev
28.24 66 34.17
n val
.03
EXpan.
o3
Lo Cord
20
Elev Sta Elev
28):5 66 34.68
n val
.03
EXxpan.
3
4 horiz. to 1.0 vertical
4 horiz. to 1.0 vertical
.95

Broad Crested

FHWA Scale # 1 - wingwall flared 30 to 75 deg.

Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length n value
10 58 .015

Number of Barrels = 2
Upstream Elevation = 28.71
Centerline Stations

sta. Sta.

18.6 27.2
Downstream Elevation = 28.55

Centerline Stations

Entrance Loss Coef  Exit Loss cCoef
5 1

Sta. Stas
18.6 272
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS:
INPUT
Description: STA 82
Station Elevation Data num= 4
Sta Elev Sta Elev Sta
0 32.88 14 28.5 34
Manning's n values num= 3
sta n val Sta n val Sta
0 .03 14 .03 34

Elev Sta Elev
28.5 66 34.68
n val

.03
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Bank Sta: Left Right Lengths: Left channel Right Coeff contr.
34 157 157 157 =1
CROSS SECTION RIVER: Indian School cCh
REACH: 1 RS 3%
INPUT
Description: STA 87
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 31.61 14 28.11 34 28.11 70  34.21
Manning's n values num= 3
sta n val Sta n val Sta n val
0 .03 14 .03 34 .03
Bank sta: Left Right Lengths: Left Channel Right Coeff contr.
34 500 500 500 +1
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 36
INPUT
Description: STA 92
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 30.36 14  26.86 34  26.86 75 33.66
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left channel Right Coeff contr.
34 200 200 200 i
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 35
INPUT
Description: STA 94
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 30.35 14  26.35 34 26.35 75  33.45
Manning's n values num= 3
sta n val sta n val Sta n val
0 .03 14 .03 34 .03
Bank sta: Left Right Lengths: Left channel Right Coeff contr.
34 90 90 i i
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 34
INPUT
Description: STA 94.8
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 33.13 14 26.13 34  26.13 55 33.13
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 14 .03 34 .03
Bank sta: Left Right Lengths: Left channel Right coeff contr.
14 34 140 140 140 ol
CULVERT RIVER: Indian School ch
REACH: 1 RS: 33.5
INPUT
Description: Reems Rd STA 95.5
Distance from Upstream XS = 25
Deck/Roadway width = 75
weir coefficient = 2.6
Upstream Deck/goadway Coordinates
num=
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
38.2 80 32

Page 9
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Upstream Bridge Cross Section Data

Station Elevation Data num= 4
Ssta Elev Sta Elev Sta Elev Sta Elev
0 33,13 14  26.13 34 26.13 55 33.13
Manning's n values num= 3
sta n val Sta n val Ssta n val
0 .03 14 .03 34 .03
Bank sta: Left Right Coeff contr. Expan.
14 34 wl -
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi cord Lo cord Sta Hi Cord Lo Cord
0 33.2 75 33.2
Downstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev
0 32:2 14  25.67 34 25.67 55 32.2
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 14 .037 34 .03
Bank Sta: Left Right Coeff Contr. Expan.
34 ol 3
Upstream Embankment side s1o?e 4.2 horiz. to 1.0 vertical
Downstream Embankment side slope 4 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow .95

Elevation at which weir flow begins
Ener?y head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested

Number of culverts = 1

Culvert Name Shape
Reems Rd BoOX
FHWA Chart # 8 - flared wingwalls

FHWA Scale # 1 - wingwall flared 30 to 75 deg.
solution Criteria = Highest U.S. EG

Rise Span
4 8

Culvert Upstrm Dist Length n value Entrance Loss Coef Exit Loss Coef
25 109 .012 .4 3
Number of Barrels = 2
Upstream Elevation = 26.1
Centerline Stations
Sta. Sta.
19.6 28.2
Downstream Elevation = 25.72

Centerline Stations

Sta; Sta.
20 28.6
CROSS SECTION
REACH: 1
INPUT

Description: STA 96.35
Station Elevation Data

Sta Elev St
0 32.2 1
Manning's n values
Sta n val St
0 .03 1
Bank Sta: Left Right
14 34

CROSS SECTION
REACH: 1

INPUT
Description: STA 97.75
Station Elevation Data

RIVER: Indian School ch

RS: 33
num= 4
a Elev Sta Elev Sta Elev
4 25.67 34  25.67 55 32.2
num= 3
a n val sta n val
4 .037 34 .03
Lengths: Left Channel Right Coeff contr.
160 160 160 il
RIVER: Indian School ch
RS:
num= 4
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Sta Elev Sta Elev Ssta Elev
0 28.69 14  25.19 34 25,19
Manning's n values num= 3
sta n val sta n val sta n val
0 03 14 .03 34 .03
Bank Sta: Left Right Lengths: Left Channel
14 34 100 100
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 31
INPUT

Description: STA 99.0
Station Elevation Data

Sta Elev Sta
0 28.4 14
Manning's n values
sta n val Sta
0 .03 14
Bank Ssta: Left Right
14 34

CROSS SECTION
REACH: 1

INPUT
Description: STA 101
Station Elevation Data

Ssta Elev Sta
0 27.77 14
Manning's n values
sta n val Sta
0 .03 14
Bank Sta: Left Right
14 34

CROSS SECTION
REACH: 1

INPUT
Description: STA 105
Station Elevation Data

Sta Elev Sta
0 26.58 14
Manning's n values
sta n val Sta
0 .03 14
Bank Sta: Left Right
14 34

CROSS SECTION
REACH: 1

INPUT
Description: STA 106
station Elevation Data

Sta Elev Sta
0 26.78 14
Manning's n values
sta n val Sta
0 .03 14
Bank sta: Left Right
14 34

CROSS SECTION
REACH: 1

INPUT |
Description: STA 110

num= 4
Elev Sta Elev
24.9 34 24.9

num= 3
n val sta n val
.03 34 .03

Lengths: Left Channel
212 212

RIVER: Indian School cCh

RS: 30
num= 4
Elev Sta Elev
24.27 34 24.27
num= 3
n val sta n val
.03 34 .03

Lengths: Left channel
400 400

RIVER: Indian School ch

RS: 29
num= 4
Elev Sta Elev
23.08 34 23.08
num= 3
n val Sta n val
.03 34 .03

Lengths: Left Channel
100 100

RIVER: Indian School ch

RS: 28
num= 4
Elev Sta Elev
22.78 34 22.78
num= 3
n val Sta n val
.03 34 .03

Lengths: Left Channel
400 400

RIVER: Indian School Ch

RS: 27

Sta
76

Right
100

Sta
74

Right
212

Sta
70

Right
400

Sta
68

Right
100

Sta
70

Right
400
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Elev
31.49

Coeff contr.
i

Elev
31.3

coeff contr.
i i

Elev
30.27

Coeff contr.
i

Elev
28.78

coeff contr.
PR i

Elev
26.78

coeff contr.
ouls

Expan.
=3

Expan.
55

Expan.
D

Expan.
e

EXpan.
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Station Elevation Data num=
Sta Elev Sta Elev Sta Elev
0 25.59 14 21.59 34 21.59
Manning's n Vvalues num= 3
Sta n val Sta n val sta n val
0 03 14 .03 34 =03
Bank Sta: Left Right Lengths: Left Channel
14 34 287 287
CROSS SECTION RIVER: Indian School ch

REACH: 1

INPUT
Description: STA 112.87

Station Elevation Data
Sta Elev Sta
0 25.21 14
Manning's n values
Sta n val Sta
0 .03 14
Bank sta: Left Right
34
CULVERT
REACH: 1

INPUT

RS: 26

num= 4
Elev Sta Elev
20.74 34 20.74

num= 3
n val Sta n val
.03 34 .03

Lengths: Left channel
135 135

RIVER: Indian School ch

RS: 25.5

Description: Club House Dr STA 113.5

Distance from Upstream XS

Deck/Roadway width 75
weir cCoefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi cord Lo cord
0 26.4 75 26.4
Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev
0 25.21 14 20.74 34 20.74
Manning's n values num= 3
Sta n val sta n val Sta n val
0 =03 14 .03 34 .03
Bank Sta: Left Right Coeff Contr. Expan.
34 B! "3
pownstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 26 75 26
Downstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev
0 24.78 14 20.31 34 20.31
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 14 .037 34 .03
Bank Sta: Left Right Ccoeff contr. Expan.
14 34 1 3

Upstream Embankment side slope

pownstream Embankment side slope

Maximum allowable submergence for weir flow
low begins

Ener?y head used in spillway design

way height used in design

Elevation at which weir

Spil

weir crest shape

Number of culverts = 1

L | 1 B T

Sta Elev
70 27.59
Right coeff contr. Expan.
287 ) «3
Sta Elev
65 26.41
Right Coeff Contr. Expan.
135 oL e
Sta Elev
65 26.41
Sta Elev
68 24.98
0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical

.95

Broad Crested
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culvert Name Shape Rise Span
Club House Box 4 8
FHWA Chart # 8 - flared wingwalls

FHWA Scale # 1 - wingwall flared 30 to 75 deg.
solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length n value
20 109 .012

Number of Barrels = 2
Upstream Elevation = 20.7
Centerline Stations

Sta. Sta.

18.6 242
pownstream Elevation = 20.35
Centerline Stations

Sta. Sta.

18.6 27.2
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 25

INPUT
Description: STA 114.22
Station Elevation Data

Sta Elev Sta
0 24.78 14
Manning's n values
Sta n val Sta
0 .03 14
Bank sta: Left Right
14 34
CROSS SECTION R

REACH: 1

INPUT
Description: STA 115.67
Station Elevation Data

Sta Elev Sta
0 23:37 14
Manning's n values
Sta n val Sta
0 .03 14
Bank Sta: Left Right
34
CROSS SECTION R
REACH: 1
INPUT

Description: STA 117
Station Elevation Data

Sta Elev Sta
0 23.01 14
Manning's n values
Sta n val Sta
0 203 14
Bank Sta: Left Right
14 34

CROSS SECTION R
REACH: 1

INPUT
Description: STA 118
Station Elevation Data

Sta Elev Sta
0 22.72 14
Manning's n values
Sta n val Sta
0 .03 14
Bank Sta: Left Right

num= 4
Elev Sta Elev
20.31 34 20.31
num= 8
n val Sta n val
.037 34 .03

Lengths: Left channel
50 150

IVER: Indian School ch
RS: 24

num= 4
Elev Sta Elev
19.87 34 19.87
num= 3
n val sta n val
.03 34 .03
Lengths: Left Channel
125 125
IVER: Indian School ch
RS: 23
num= 4
Elev Sta Elev
19.5L 34 19.51
num= 3
n val Sta n val
.03 34 .03
Lengths: Left cChannel
100 100

IVER: Indian School ch
RS: 22

num= 4
Elev Sta Elev
19.22 34 19.22

num= 3
n val Sta n val
.03 34 .03

Lengths: Left channel

Entrance Loss Coef
w3

Sta
68

Right
150

Sta
65

Right
125

Sta
55

Right
100

Sta
73

Right
page 13

EXit Loss coef
i

Elev
24.98

Coeff contr.
o

Elev
25.47

Coeff contr.
ol

Elev
2551

Coeff Contr.
-

Elev
25.12

Coeff contr.

Expan.
w3

Expan.
.3

Expan.
3

Expan.
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14 34 200 200
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 21
INPUT
Description: STA 120
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev
0 22.64 14 18.64 34 18.64
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .03 14 203 34 .03
Bank Sta: Left Right Lengths: Left Channel
14 34 2 200

CROSS SECTION
REACH: 1

INPUT
Description: STA 122

Station Elevation Data
Sta Elev Sta
0 22.65 18
Manning's n values
Sta n val Sta
0 .03 18
Bank Sta: Left Right
18 38

CROSS SECTION
REACH: 1

INPUT

Description: STA 125
Station Elevation Data
Sta

Sta Elev

0 22.76 20
Manning's n values
sta n val Sta
0 .03 20
Bank Sta: Left Right
20 40

CULVERT

RIVER: Indian School ch

RS: 20
num= 4
Elev Sta Elev
18.05 38 18.05
num= 3
n val Sta n val
.03 38 .03
Lengths: Left channel
100 100
RIVER: Indian School ch
RS: 19.7
num= 4
Elev Sta Elev
17.76 40 17.76
num= 3
n val Sta n val
.03 40 .03

Lengths: Left Channel
95 95

RIVER: Indian School ch

REACH: 1 RS: 19.6
INPUT
Description:
Distance from Upstream Xs = S
Deck/Roadway width = 60
weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 26 12 200 26 12
Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev
0 22.76 20 17.76 40 17.76
Manning's n values num= 3
sta n val Ssta n val Sta n val
0 .03 20 .03 40 .03
Bank Sta: Left Right Coeff contr. Expan.
0 ~al -3
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi cord Lo Cord Sta Hi Cord Lo Cord
0 26 12 200 6 12

200

Sta
71

Right
200

Sta
73

Right
100

Sta
80

Right
95

Sta
80

Page 14

Elev
24.54

Coeff contr.
i i

Elev
23.95

Coeff contr.
L

Elev
23.46

Coeff cContr.
.1

Elev
23.46

Expan.
3

Expan.
«3

Expan.
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Downstream Bridge Cross Section Data

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev
0 22.74 20 17.49 40 17.49 80 23.44
Manning's n values num= 3
Sta n val Sta n val Sta n val
0} .03 20 .03 40 .03

Bank Sta: Left Right coeff Contr. Expan.
20 . 3

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side sTope

pownstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Ener?y head used in spillway design

spillway height used in design

weir crest shape Broad Crested
Number of culverts = 1

Culvert Name Shape Rise Span

Culvert #1 BoXx 4 8

FHWA Chart # 8 - flared wingwalls

FHWA Scale # 1 - wingwall flared 30 to 75 deg.

Solution Criteria = Highest U.S. EG

Culvert uUpstrm Dis; Lenggg n value Entrance Loss Coef Exit Loss Coef
¢ 1

.015
Number of Barrels = 2
Upstream Elevation = 17.6
Centerline Stations
sta. Sta.
23 32
pownstream Elevation = 17.55
Centerline Stations
Sta. Sta.
23 32
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 19.5
INPUT
Description: STA 125
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 22.74 20 17.49 40 17.49 80 23.44
Manning's n values num= 3
Ssta n val Sta n val Sta n val
0 .03 20 .03 40 .03
Bank sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
20 40 110 110 110 o | i
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 19
INPUT
Description: STA 125
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
0 22.67 20 17.17 40 17.17 80 23.37
Manning's n values num= 3
sta n val Sta n val Sta n val
0 <03 20 <03 40 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
20 40 300 300 300 i .3
CROSS SECTION RIVER: Indian School ch
REACH: 1 RS: 18
INPUT
Description: STA 128
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
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0 22.69

Manning's n values

Sta n val
0 .03

Bank Sta: Left
26

S

Right
46

26

ta
26

3030041ndsch.rep

16.29 46  16.29

num= 3

n val Sta n val
.03 46 .03

Lengths: Left channel
0 0

SUMMARY OF MANNING'S N VALUES

River:Indian School ch

Reach

HFRRHRRRERPRHERPRRPHRPRRR R R R R R R R R R RR R R R R R R R R R R R R R R R R

SUMMARY OF REACH LENGTHS

River: Indian School ch

Reach

Y

River Sta. nl
57 .03
56 .03
55 .03
54 .03
53 <03
525 Culvert
52 .03
51 .03
50 .03
49 .03
48 .03
46 .03
45 .03
44 .03
43 .03
42.5 culvert
42 .03
41 .03
40 .03
39 .03
38 .03
37,75 .03
37:6 Culvert
=D .03
37 .03
36 .03
R5 .03
34 .03
3355 culvert
33 =0
32 .03
31 .03
30 .03
29 .03
28 .03
27 .03
26 .03
25.5 Culvert
25 .03
24 .03
23 .03
22 .03
2il: .03
20 .03
19.7 .03
19.6 culvert
19.5 .03
19 .03
18 .03
River Sta. Left ch
57 100
56 300
55 400

85 22.79
Right Coeff contr.
0 P
n2 n3
.03 03
03 03
03 03
03 03
.03 03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
037 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 +03
037 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
037 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 .03
03 203
03 .03
03 03
annel Right
100 100
300 300
400 400
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o

160
130
Culvert
1

culvert
15

150

400

500

250

95
Culvert

157

500

200

90

140
Culvert

160

100

212

400

100

400

287

135
Culvert

150

125

100

200

200

100

95
Culvert

110

300

0

3030041ndsch.rep
160 !

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Indian School ch

RPRREPRRPRRREREPRRRERRRRERRER R

Reach

River Sta.

)

.75
<8

contr.

Culvert

Culvert

RRRRRR RRRRRRRER RRR e

Cu1vert'

60

130 130
112 112
100 100
300 300
500 500
500 500
562 562
200 200
100 100
200 200
150 150
150 150
400 400
500 500
250 250
95 95
157 157
500 500
200 200
90 90
140 140
160 160
100 100
212 212
400 400
100 100
400 400
287 287
135 135
150 150
125 125
100 100
200 200
200 200
100 100
95 95
110 110
300 300
0 0

EXpan.

¢ W s 8 & 8 & 5 m a w @m s & = P
wWwwwwww wWwwwwwwww wwwww
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1. 3715 ol

1 37 i 3
i 36 L 3
i 35 " 3
1 34 sl 3
1k 33:5 Culvert

1 33 all 3
i) 32 o i 3
1 2 i | 3
1 30 il 3
1 29 ol 3
1. 28 -~ ) 3
1 27 ol 3
4 26 =il 3
1 25.5 Culvert

1 25 .1 3
1 24 L 3
1 23 Rl 3
1 22 - 3
1 21 sl 3
1 20 i 3
1 19.7 il 3
i 19.6 Culvert

1 19.5 will 3
I 19 i i 3
i i 18 will 3

ERRORS WARNINGS AND NOTES
Errors warnings and Notes for Plan : Plan 08

River: Indian School Cch Reach: 1 RS: 56 profile: PF 1
Warn1nﬁ :The energy Toss was greater than 1.0 ft (0.3 m). between the current and previous cross
section is may indicate
the need for additional cross sections.
River: Indian School Cch Reach: 1 RS: 55 profile: PF 1
Warn1ng :The energy Toss was greater than 1.0 ft (0.3 m). between the current and previous cross
section is may indicate
the need for additional cross sections.
River: Indian School Cch Reach: 1 RS: 54 profile: PF 1
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1
This may indicate the need for additional cross sections.

River: Indian School ch Reach: 1 RS: 525 profile: pPF 1

Note: puring the supercritical calculations a hydraulic jump occurred at the outlet of (leaving)
the culvert.
River: Indian School Ch Reach: 1 RS; 52.5 Profile: PF 1 Culv: sarival Ave

Note: puring supercritical analysis, the culvert direct step method went to normal depth. The

program then assumed normal
depth _at the outlet.

Note: The flow in the culvert is entirely supercritical.
River: Indian School ch Reach: 1 RS: 49 profile: PF 1

warn1nﬁ :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section is may indicate
the need for additional cross sections.
River: Indian School ch Reach: 1 RS: 48 profile: PF 1

Warn1nﬂ :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section is may indicate
the need for additional cross sections.
River: Indian School ch Reach: 1 RS: 46 profile: PF 1
Warn1nﬁ :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

1

section s may indicate
the need for additional cross sections.
River: Indian School ch Reach: 1 RS: 42.5 profile: PF 1
. Note: puring the supercritical calculations a hydraulic jump occurred at the outlet of (leaving)
the culvert.
River: Indian School ch Reach: 1 RS: 42.5 profile: PF 1 Culv: Pebble Creek

Note: puring supercritical analysis, the culvert direct step method went to normal depth. The

program then assumed normal
depth at the outlet.
Note: The flow in the culvert is entirely supercritical.
River: Indian School ch Reach: 1 RS: 39 profile: PF 1
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4.
This may indicate the need for additional cross sections.

River: Indian school Ch Reach: 1 RS: 38 Profile: PF 1
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
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or greater than 1.4.
This may indicate the need for additional cross sections.
River: Indian School ch Reach: 1 RS: 37 Profile: PF 1
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4. o )
This may indicate the need for additional cross sections.

River: Indian school ch Reach: 1 RSE 33.5 Profile: PF 1 .
- Note: puring the supercritical calculations a hydraulic jump occurred at the outlet of (leaving)
the culvert.
River: Indian School ch Reach: 1 RS: 33.5 profile: PF 1 Culv: Reems Rd
Note: puring supercritical analysis, the culvert direct step method went to normal depth. The

program then assumed normal
depth at the outlet.
Note: The flow in the culvert is entirely supercritical.
River: Indian School Ch Reach: 1 RS: 30 Profile: PF 1
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate
the need for additional cross sections.
River: Indian School ch Reach: 1 RS: 27 profile: PF 1
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) .is less than 0.7

or greater than 1.4. o )
This may indicate the need for additional cross sections.

River: Indian school ch Reach: 1 RS% 2545 Profile: PF 1 )
N?te: puring the supercritical calculations a hydraulic jump occurred at the outlet of (leaving)
the culvert.
River: Indian school ch Reach: 1 Rsi 25.5 profile: PF 1 Culv: Club House
Note: During supercritical analysis, the culvert direct step method went to normal depth. The

program then assumed normal
depth at the outlet.
Note: The flow in the culvert is entirely supercritical.
River: Indian School ch Reach: 1 RS: 19 profile: PF 1
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4. = o .
This may indicate the need for additional cross sections.
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Indian School Channel Plan: Plan 08
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Indian School Channel Plan: Plan 08
Geom: Geom 01
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Indian School Channel Plan: Plan 08
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Indian School Channel Plan: Plan 08
Geom: Geom 01
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2.2 Bullard Wash
HEC-RAS Model



L oz X ( ony
)3 o (erd Wasl Cheane|
River Sta |Q Total |Min Ch El [W.S. Elev |Crit W.S. |E.G. Elev |E.G. Slope|Vel Chnl |Flow Area |Top Width |Froude # C
(cfs) (ft) (ft) (f) (ft) (f/ft) (ft/s) (sq ft) (ft)
2.13 2385 1041.5| 1047.05| 1043.96| 1047.21] 0.00057 3.16 754.63 171.77 0.27
212 2385 1041] 1047.03 1047.16] 0.000433 2.91 820.94 172.34 0.23
24 2385 1040.8| 1046.91| 1043.55 1047.1] 0.000607 3.54 672.85 134.35 0.28
2.09|Culvert
2.08 2385] 1039.95| 1043.04 1043.96] 0.006438 7.68 310.71 135.11 0.82
2.075 2385| 1039.72| 1042.91 1043.41| 0.003378 5.68 420.08 151.15 0.6
2.023 2780; 10238.28] 1041.96 1042.49 0.0038 5.86 474.36 177.91 0.63
1.966 2780| 1037.14| 1040.82 1041.35 0.0038 5.86 474.38 177.91 0.63
1.909 2780 1036/ 1039.68 1040.21 0.0038 5.86 474.36 17791 0.63
1.852 2780| 1034.86| 1038.54 1039.07{ 0.003799 5.86 474.41 177.92 0.63
1.795 2780 1033.72 1037.4 1037.93| 0.003803 5.86 474.24 177.9 0.63
1.739 2780] 1032.58| 1036.26 1036.79| 0.003789 5.85 474.83 177.95 0.63
1727 2780| 1032.34| 1036.01 1036.55| 0.003811 5.87 473.91 177.88 0.63
1.706 2780| 1031.94| 1035.61 1036.15| 0.003813 5.87 473.85 177.87 0.63
1.682 2780| 1031.44| 1035.12 1035.65| 0.003808 5.86 474.04 177.89 0.63
1.625 2780 1030.3] 1033.98 1034.51| 0.003761 5.83 476.45 178.48 0.63
1.568 2780| 1029.15| 1032.99 1033.46| 0.003185 5.53 502.45 179.91 0.58
1.549 2780| 1028.78 1032.7 1033.15] 0.002901 5.37 518.12 181.13 0.56
1.511 2780 1028.2| 1032.12 1032.57| 0.002902 5.37 518.04 181.12 0.56
1.455 2780 1027.33] 1031.25 1031.7| 0.002906 587 517.84 181.11 0.56
1.398 2780 1026.46| 1030.37 1030.82| 0.002925 5.38 516.72 181.03 0.56
1.341 2780{ 1025.59| 1029.46 1029.93| 0.003054 5.46 509.48 180.5 057
1.32 2780 1025.3] 1029.14 1029.62| 0.003156 5.52 504.02 180.1 0.58
1.3 2780 1025.01] 1028.82 1029.31{ 0.002922 5.63 494.11 161.61 0.57
1.284 2780| 1024.72| 1028.53 1029.02| 0.002914 5.61 495.5 162.42 0.57
1.227 2780| 1023.85| 1027.64 1028.13| 0.002968 5.64 492.53 162.23 0.57
1.7 2780| 1022.98| 1026.64 1027.18] 0.003373 5.89 472.15 160.69 0.61
B 1.16(|Lat Struct
5/ 1114 2500] 1022.11| 1025.86 1026.27| 0.002498 5.14 486.09 161.74 0.52
3 1.057 2500] 1021.42| 1024.81] 1024.03] 1025.35| 0.003774 5.86 426.73 159.26 0.63
1.036 2500] 1020.95| 1023.68| 1023.68| 1024.87| 0.004426 8.77 284.9 119.83 1
1.032 2500| 1016.09] 1021.32] 1018.78] 1021.54| 0.000396 3.79 659.44 159.83 0.33
1.023 2500| 1015.88] 1021.28 1021.47| 0.000312 3.47 720.87 166.79 0.29
/&ww/i 1.019 2644| 1015.82| 1021.24 1021.46] 0.000383 3.78 698.8 165.62 0.32
1.016 2644| 1015.76] 1021.25 1021.45| 0.000332 3.61 731.47 166.68 0.3
&: i 1.013 2644| 1015.67| 1021.23] 1018.44| 1021.44| 0.00035 3.68 718.72 166 0.31
1{Culvert
0.987 2644 1016.7| 1020.54 1021.05] 0.001312 5.7 464.24 150.15 0.57
0.976 2644 1016.2] 1020.09 1020.8| 0.004899 6.79 389.19 141.5 0.72
0.964 2644 1015.6 1019.7] 1019.11 1020.5| 0.005001 714 370.35 126.74 0.74
Y ’
guised ! F-23°05 7 Lowenl Q@ w-sec Wiy thesul

7
/ 0,964
T matdh. HEL-( A;(f)
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1.013| 1015.67| 1021.54 3.77 5.87 1.5 1.5 1023.1
1

0.987 1016.7 1020.74 5.87 4.04 1.1 1:1 1021.9

0.976 1016.2 1020.29 6.94 4.09 1.2 1.2 1021.5

0.964 1015.6 1019.89 7.36 4.29 1.3 1.3 1021.2




Freeboard (FB) Depth Calculation
FB = 0.25*(depth + V?/2g)

PALM VALLEY PHASE 5

Bullard Wash Channel

River Sta | Min Ch EI| W.S. Elev | Vel Chnl C‘stgle' Free Board Calc. Bg’;;’a Er:;h FErli iz(;i;d
(ft) (ft) (ft/s) (ft) (ft) (ft) (ft)

2.13| 10415 1045.94 4.18 4.44 1.2 12 1047.1

2.12 1041 1045.88 3.78 4.88 1.3 1.3 1047.2

21| 1040.8| 1045.65 4.68 4.85 1.3 1.3 1046.9

2.09

2.08| 1039.95| 1042.01 12.08 2.06 1.1 1.1 1043.1
2.075| 1039.72| 1042.92 5.66 3.2 0.9 1.0 1043.9
2.023| 1038.28| 1041.96 5.86 3.68 2.1 2.1 1044.1
1.966| 1037.14| 1040.82 5.86 3.68 1.1 1.1 ~1041.9 ) Iné”“‘f’
1.909 1036| 1039.68 5.86 3.68 1.1 1.1 1040.7 f’u,.“,Zr
1.852| 1034.86| 1038.54 5.86 3.68 1.1 1.1 1039.6 ¢ hensd
1795 1033.72| 1037.4 5.86 3.68 1.1 1.1 1038.5
1.739| 1032.58| 1036.26 5.85 3.68 1.1 1.1 1037.3
1.727| 1032.34| 1036.02 5.86 3.68 1.1 1.1 1037.1
1.7068| 1031.94] 1035.62 5.86 3.68 1.1 1.1 1036.7
1.682| 1031.44| 1035.12 5.86 3.68 1.1 1.1 1036.2
1.625 1030.3| 1033.99 5.83 3.69 1.1 1.1 1035.0
1.568| 1029.15| 1032.98 5.55 3.83 1.1 1.1 1034.1
1.549| 1028.78|  1032.7 5.36 3.92 1.1 1.1 1033.8
1511 1028.2| 1032.13 5.36 3.93 1.1 1.1 1033.2
1.455| 1027.33| 1031.25 5.36 3.92 1.1 1.1 1032.3
1.398| 1026.46 1030.37 5.39 3.91 1.1 1.1 1031.5
1.341| 1025.59| 1029.47 5.45 3.88 1.1 1.1 1030.6

1.32] 1025.3| 1029.14 5.51 3.84 1.1 1.1 1030.2

1.3| 1025.01| 1028.82 5.62 3.81 1.1 1.1 1029.9 T clode:
1.284| 1024.72| 102853 5.6 3.81 1.2 1.2 1029.7 Fa for
1.227| 1023.85] 1027.68 5.58 2,83 1.2 1.2 1028.8 ,Zf i (
1.17| 1022.98| 1026.84 5.52 3.86 1.1 1.1 1027.9 ﬁ,ﬁ“"
1.114| 1022.11| 1026.07 5.34 3.96 1.1 1.1 1027.2
1.057| 1021.29] 1025.05 5.99 3.76 1.1 1.1 1026.1
1.036| 1020.95| 1023.86 9.06 2.91 1.0 1.0 1024.9
1.032| 1016.09| 1021.64 3.91 5.55 1.4 1.4 1023.1
1.023| 1015.88| 1021.6 3.59 5.72 1.5 1.5 1023.1
1.019] 1015.82| 1021.56 3.86 5.74 1.5 15 1023.1
1.016| 1015.76| 1021.55 3.71 5.79 1.5 1.5 1023.1




River Sta Channel SiLength Chnl

Chonel (1)

2.13] St 50
2.12 50
2.1 173
2.09

2.08 28
2.075 252
2.023 6435 300
1.966 6135 300
1.909 5835 300
1.852 5535 300
1.795 5235 300
1.739 4935 64
1.727 4871 105
1.706 4766 131
1.682 4635 300
1.625 4335 300
1.568 4035 100
1.549 3935 200
1.5i1 3735 300
1.455 3435 300
1.398 3135 300
1.341 2835 100
1.32 2735 100
1.3 2635 100
1.284 2535 300
1.227 2235 300
137 1935 300
1.16
1.114 1635 300
1.057 1335 100
1.036 1235 25
1.032 1210 20
1.023 1190 65
1.019 1125 15
1.016 1110 14.5
1.013 1095.5 140

1
0.987 955.5 60
0.976 895.5 60
0.964 835.5

we: v



Palm Valley Phase 5 Plan: Plan 01
Geom: Palm Valley Phase 5
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PROJECT DATA
Project Titl

Project File :

Run Date and
Project in E

Project Desc
palm valley
Bullard wash
Road

Model By EEC
3003 N. Cent
suite 600
Phoenix, AZ
85044

bullardwoweir.rep

HEC-RAS Version 3.1.2 April 2004
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 second Street
pavis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

e: palm valley Phase 5
bullardwoweir.prj
Time: 3/24/2005 10:10:20 AM

nglish units
ription:

Phase 5
Channel- Indain School Road to camelback

ral Ave

contact: Mike Roberts

PLAN DATA

Plan Tjt1e:
plan File :

Plan 01
w:\303004\CD FILES\FINAL_FINALSUBMITTAL\bu11ardwoweir.pOl

Geometry Title: Palm valley Phase 5
Geometry File : w:\303004\CD FILEs\FINAL_FINALSUBMITTAL\bu11ardwoweir.gOl
Flow Title : Flow 03
Flow File : w:\303004\CD FILES\FINAL_FINALSUBMITTAL\bu11ardwowe1r.f03
plan Summary Information:
Number of: ~Cross Sections = 37 Multiple Openings = 0
Culverts = 2 Inline Structures = 0
Bridges = 0 Lateral Structures = 1
computational Information
water surface calculation tolerance = 0.01

Page 1




bullardwoweir.rep
.01

critical depth calculation tolerance = 0
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0,001

computation options
critical depth computed only where necessary
Conveyance Calculation method: At breaks in n values only

Friction Slope Method: Average_cConveyance
computational Flow Regime: Mixed Flow
FLOW DATA

Flow Title: Flow 03
Flow File : w:\303004\CD FILES\FINAL_FINALSUBMITTAL\bu11ardwoweir.f03

Flow pata (cfs)

River Reach RS PF 1

Bullard wash 1 2.13 2385

gullard wash 1 2.12 2385

Bullard wash 1 2.10 2385

Bullard wash 1 2.023 2780

Bullard wash 1 1.114 2500

Bullard wash 1 1.019 2644

Boundary Conditions
River Reach profile Upstream
pownstream
gullard wash 1 PF 1 Normal s = 0.0029

Normal s = 0.005

GEOMETRY DATA

Geometry Title: Palm valley Phase > )
Geometry File : w:\303004\CD FILES\FINAL_FINALSUBMITTAL\bu]1ardwowe1r.gOl

CROSS SECTION

RIVER: Bullard wash

REACH: 1 RS: 2.13
INPUT
Description:
Sstation Elevation Data num= 5
sta Elev Ssta Elev Sta Elev Sta Elev Sta Elev
908 1048 950 1041.5 1000 1041.5 1050 1041.5 1092 1048
Manning's n values num= 3 v
sta n val sta n val sta n val

page 2



908 .035 908
Bank Sta: Left Right
908 1092

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft)
Right OB
vel Head (ft)

W.S. Elev (ft)
50.00
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top width (ft)
vel Total (ft/s)
Max chl ppth (f©)
conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION

RIVER: Bullard wash
REACH: 1

INPUT

Description:

station Elevation Data
Sta Elev Sta
908 1048 950

Manning's n values
sta n val Sta
908 .035 908

Bank sta: Left Right

908 1092

CROSS SECTION OUTPUT Profile #PF 1

bullardwoweir.rep

.03

Lengths: Legt channel
0

1047.21
0.16
1047.05
1043.96
0.000570
2385.00
171.77
3.16
5.55
99930.1
50.00
1041.50
1.00
0.02
0.02

RS: 2.12

num=
Elev
1041

num=
n val
.03

Lengths:

1092 .035
Right
50 50
Element
wt. n-val.
Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top width (ft)

Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted per. (ft)
shear (1b/sq ft)
stream Power (1b/ft s)
cum Volume (acre-ft)

cum SA (acres)

5
Sta Elev Sta
1000 1041 1050
3
sta n val
1092 .035
Left channel Right
50 50 50

pPage 3

coeff Contr. Expan.
.5 1

Channel
0.030
50.00

754.63

754.63

2385.00
171.77
3.16
4.39
99930.1
172.62
0.16
0.49
71.29
24 .47

Left OB

50.00

Elev
1048

Sta
1092

Elev
1041

Expan.

Coeff Contr.
.5 1



bullardwoweir.rep

E.G. Elev (ft) 1047.16 Element Left OB channel
Right OB
vel Head (ft) 0.13 wt. n-val. 0.030
w.S. Elev (ft) 1047 .03 rReach Len. (ft) 50.00 50.00
50.00
crit w.s. (ft) Flow Area (sq ft) 820.94
E.G. Slope (ft/ft) 0.000433 Area (sqg ft) 820.94
Q Total (cfs) 2385.00 Flow (cfs) 2385.00
Top width (ft) 172.34 Top width (ft) 172.34
vel Total (ft/s) 2.91 Avg. vel. (ft/s) 2.91
Max chl ppth (ft) 6.03 Hydr. Depth (ft) 4.76
conv. Total (cfs) 114671.6 conv. (cfs) 114671.6
Length wtd. (ft) 50.00 wetted per. (ft) 173.34
Min ch ET (ft) 1041.00 shear (1b/sq ft) 0.13
Alpha 1.00 stream Power (1b/ft s) 0.37
Frctn Loss (ft) 0.03 cum volume (acre-ft) 70.39
C & E Loss (ft) 0.03 cum SA (acres) 24.27
CROSS SECTION
RIVER: Bullard wash
REACH: 1 RS: 2.10
INPUT
pDescription:
station Elevation Data num= 5 .
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev
929 1048 957 1040.8 1000 1040.8 1043 1040.8 1072 1048
Manning's n Vvalues num= 3
sta n val sta n val sta n val
929 .035 929 .03 1072 .035

Bank Sta: Left Right Lengths: Left cChannel Right
929 1072 173 173 173

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1047.10 Element
Right OB
vel Head (ft) 0.20 wt. n-val.
w.S. Elev (ft) 1046.91 Reach Len. (ft)
173.00
crit w.s. (ft) 1043.55 Flow Area (sq ft)

Page 4

coeff Contr. Expan.
.5 1

Left OB Channel
0.030
173.00 173.00
672.85



bullardwoweir.rep

E.G. Slope (ft/ft) 0.000607 Area (sq ft)

Q Total (cfs) 2385.00 Flow (cfs)

Top width (ft) 134.35 Top width (ft)

vel Total (ft/s) 3.54 Avg. vel. (ft/s)

Max chl ppth (f©) 6.11 Hydr. Depth (ft)

conv. Total (cfs) 96827.2 conv. (cfs)

Length wtd. (ft) 173.00 wetted Per. (ft)

min ch E1 (ft) 1040.80 shear (1b/sq ft)
Alpha 1.00 stream Power (1b/ft s)

Frctn Loss (ft)

C & E Loss (ft)

CULVERT

RIVER: Bullard wash
REACH: 1 RS: 2.09

INPUT
Description:

Distance from Upstream XS = 5
Deck/Roadway width = 120
weir coefficient = 2.6
upstream Deck/Roadway coordinates

num= 2

sta Hi cord Lo cord Sta Hi Cord

750 1048 1035 1100 1048

Upstream Bridge Cross Section Data

statijon Elevation Data num=
Sta Elev sta Elev Sta
929 1048 957 1040.8 1000
Manning's n values num= 3
Sta n val sta n val Sta
929 .035 929 .03 1072

Bank sta: Left Right Coeff Contr.
929 1072 .5

Downstream Deck/Roadway Coordinates
num= 2
sta Hi cord Lo Cord Sta Hi cord
750 1048 1035 1100 1048

Downstream Bridge Cross Section Data

station Elevation Data num=
Sta Elev Sta Elev Sta
929 1046 957 1039.95 1000

cum SA (acres)

Lo Cord
1035

Elev
1040.8

n val
.035

Expan.
1

Lo Cord
1035

Elev
1039.95

Page 5

cum vVolume (acre-ft)

Sta Elev
1043 1040.8

Sta Elev
1043 1039.95

672.85
2385.00
134.35
3.54
5.01
96827.2
135.87
0.19
0.66
69.53
24.09

Sta Elev
1072 1048

sta Elev
1072 1046




bullardwoweir.rep
3

Manning's n values num=
sta n val sta n val Sta n val
929 .035 929 .03 1072 .035
Bank sta: Left Right coeff Ccontr. Expan.
929 1072 .5 1

Upstream Embankment side slope 4 horiz. to 1.0 vertical

pDownstream Embankment side slope 4 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow .95
Elevation at which weir flow begins 1047

Energy head used in spillway design
spillway height used in designh
Weir crest shape

mwuwnunn

Broad Crested

Number of culverts = 1
culvert Name Shape Rise Span
culvert #1 Box 7 10

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - wingwall flared 30 to 75 deg.
solution Criteria = Highest U.S. EG

culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef
L 125 .015 .015 0 .5
Number of Barrels =
Upstream Elevation = 1040.7
Centerline Stations
Sta. Sta. Sta. Sta. sta. Sta.
972.5 983.5 994.5 1005.5 1016.5 1027.5
pownstream Elevation = 1039.5
Centerline Stations
Sta. Sta. Sta. Sta. Sta. sta.
972.5 983.5 994.5 1005.5 1016.5 1027.5
CULVERT OUTPUT Profile #PF 1 culv Group: Culvert #1
Q culv Group (cfs) 2385.00 culv Full Len (ft)
# Barrels 6 culv vel us (ft/s) 10.86
Q Barrel (cfs) 397.50 culv vel ps (ft/s) 13.60
E.G. US. (ft) 1047.11 culv Inv E1 Up (ft) 1040.70
w.s. us. (ft) 1046.91 culv Inv E1 Dn (ft) 1039.50
E.G. DS (ft) 1043.96 culv Frctn Ls (ft) 0.90
w.s. DS (ft) 1043.04 culv Exit Loss (ft) 1.34
pelta EG (ft) 3.15 culv Entr Loss (ft) 0.92
Delta ws (ft) 3.87 Q weir (cfs)
E.G. IC (ft) 1046.55 Weir sta LTt (ft)
E.G. oC (ft) 1047.11 Weir sta Rgt (ft)
culvert Control outlet Weir Submerg
culv wS Inlet (ft) 1044.36 weir Max Depth (ft)
culv ws outlet (ft) 1042.42 weir Avg Depth (ft)
culv Nml1 Depth (ft) 2.78 weir Flow Area (sq ft)
culv crt pepth (ft) 3.66 Min E1 weir Flow ?ft) 1048.01

Note:
outlet of (leaving) the cul
Note:

CROSS SECTION

The flow in the culvert i

puring the supercritical calculations a hydraulic jump occurred at the

vert.

s entirely supercritical.
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RIVER: Bullard wash

REACH: 1 RS: 2.080
INPUT
Description:
station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
929 1046 957 1039.95 1000 1039.95 1043 1039.95 1072 1046
Manning's n values num= 3
sta n val sta n val sta n val
929 .035 929 .03 1072 .035
Bank sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
929 1072 28 28 28 .5 1
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1043.96 Element Left OB channel
Right OB
vel Head (ft) 0.91 wt. n-val. 0.030
Wésé Elev (ft) 1043.04 Reach Len. (ft) 28.00 28.00
28.00
crit w.s. (ft) Flow Area (sq ft) 310.71
E.G. Slope (ft/ft) 0.006438 Area (sq ft) 310.71
Q Total (cfs) 2385.00 Flow (cfs) 2385.00
Top width (ft) 115.11 Top width (ft) 115.11
vel Total (ft/s) 7.68 Avg. vel. (ft/s) 7.68
Max chl ppth (f©) 3.09 Hydr. Depth (ft) 2.70
conv. Total (cfs) 29723.6 conv. (cfs) 29723.6
Length wtd. (ft) 28.00 wetted Per. (ft) 115.76
Min ch g1 (ft) 1039.95 shear (1b/sq ft) 1.08
Alpha 1.00 stream Power (1b/ft s) 8.28
Frctn Loss (ft) 0.13 cum volume (acre-ft) 67.58
C & E Loss (ft) 0.41 cum sA (acres) 23.60
CROSS SECTION
RIVER: Bullard wash
REACH: 1 RS: 2.075
INPUT
Description:
Station Elevation Data num= 5
Sta Elev sta Elev Ssta Elev Sta Elev sta Elev
907 1046 944 1039.72 1000 1039.72 1056 1039.72 1096 1046
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Manning's n values num= 3
sta n val Sta n val Sta n val
907 .035 907 .03 1096 .035
Bank Ssta: Left Right Lengths: Left channel Right Coeff cContr. Expan.
907 1096 252 252 252 .5 1
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1043.41 Element Left OB channel
Right OB
vel Head (ft) 0.50 wt. n-val. 0.030
2\glés.omev (ft) 1042.91 Reach Len. (ft) 252.00 252.00
.0
crit w.s. (ft) Flow Area (sq ft) 420.08
E.G. Slope (ft/ft) 0.003378 Area (sq ft) 420.08
Q Total (cfs) 2385.00 Flow (cfs) 2385.00
Top width (ft) 151.15 Top width (ft) 151.15
vel Total (ft/s) 5.68 Avg. vel. (ft/s) 5.68
Max chl ppth (ft) 3.19 Hydr. Depth (ft) 2.78
conv. Total (cfs) 41036.6 conv. (cfs) 41036.6
. Length wtd. (ft) 252.00 wetted Per. (ft) 151.66
Min ch E1 (ft) 1039.72 shear (1b/sq ft) 0.58
Alpha 1.00 stream Power (1b/ft s) 3.32
Frctn Loss (ft) 0.91 cum volume (acre-ft) 67.34
C & E Loss (ft) 0.02 cum SA (acres) 23.51
CROSS SECTION
RIVER: Bullard wash
REACH: 1 RS: 2.023
INPUT
Description:
station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
900 1043.63 930 1039.68 1000 1038.98 1070 1038.28 1100 1043.63
Manning's n values num= 3
sta n val sta n val sta n val
900 .035 900 .03 1100 .035
Bank sta: Left Right Lengths: Left channel Right Ccoeff Contr. Expan.
900 1100 300 300 300 .1 .3
. Page 8
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CROSS SECTION OUTPUT Profile #PF 1

Risﬁg.og1ev (fo 1042.49 Element Left OB Channel
vel Head (ft) 0.53 wt. n-val. 0.030
3%6?60£1ev (fo 1041.96 rReach Len. (ft) 300.00 300.00
crit w.s. (ft) Flow Area (sq ft) 474.36
E.G. Slope (ft/ft) 0.003800 Area (sq ft) 474.36

Q Total (cfs) 2780.00 Flow (cfs) 2780.00
Top width (ft) 177.91 Top width (ft) 177.91
vel Total (ft/s) 5.86 Avg. vel. (ft/s) 5.86
Max chl Dpth (ft) 3.68 Hydr. Depth (ft) 2.67
conv. Total (cfs) 45095.4 conv. (cfs) 45095.4
Length wtd. (ft) 300.00 wetted Per. (ft) 178.39
Min ch ET (ft) 1038.28 shear (1b/sq ft) 0.63
Alpha 1.00 stream Power (ib/ft s) 3.70
Frctn Loss (ft) 1.14 cum volume (acre-ft) 64.76

C & E Loss (ft) _ 0.00 cum SA (acres) 22.56

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross section. o )
This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Bullard wash

REACH: 1 RS: 1.966
INPUT
Description:
Sstation Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
900 1042.49 930 1038.54 1000 1037.84 1070 1037.14 1100 1042.49
Manning's n values num= 3
sta n val sta n val sta n val
900 .035 900 .03 1100 .035
Bank sta: Left Right Lengths: Left Channel Right Coefft Contr. EXpan.
900 1100 300 300 300 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1041.35 Element Left OB channel
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Right OB
vel Head (ft)

53051 T
crit w.s. (fo
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)
vel Total (ft/s)
max chl ppth (ftd
conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha
Frctn Loss (ft)

C & E Loss (ft)

bullardwoweir.rep

0.53
1040.82

0.003800
2780.00
177.91
5.86
3.68
45098.6
300.00
1037.14
1.00
1.14
0.00

wt. n-val.
(ft)
Flow Area (sq ft)

Reach Len.

Area (sq ft)
Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)
wetted per. (ft)
shear (1b/sq ft)

stream Power (1b/ft s)

cum Volume (acre-ft)

cum SA (acres)

0.030
300.00
474.38
474.38
2780.00
177.91
5.86
2.67
45098.6
178.39
0.63
3.70
61.49

21.34

300.00

. warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross section.
This may indica

CROSS SECTION

RIVER: Bullard wash
REACH: 1

INPUT

Description:

station Elevation Data
Sta Elev Sta
900 1041.35 930

Manning's n values
sta n val
900 .035

Sta
900

Right

Bank sta: Left
900 1100

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft)
Right OB
vel Head (ft)

W.S. Elev (ft)

RS: 1.909

num=
Elev
1037.4

num=
n val
.03

Lengths: Left Channel
300

1040.21
0.53
1039.68

5
sta Elev sta
1000 1036.7 1070
3
sta n val
1100 .035
Right
300 300

Element
wt. n-val.

Reach Len. (ft)
page 10

Elev
1036

coef

te the need for additional cross sections.

sta Elev
1100 1041.35
f contr. Expan.
d .3
Left OB channel
0.030
300.00 300.00
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300.00
crit w.s. (fo) Flow Area (sq ft) 474.36
E.G. Slope (ft/ft) 0.003800 Area (sq ft) 474.36
Q Total (cfs) 2780.00 Flow (cfs) 2780.00
Top width (ft) 177.91 Top width (ft) 177.91
vel Total (ft/s) 5.86 Avg. Vel. (ft/s) 5.86
Max chl ppth (ft) 3.68 Hydr. Depth (ft) 2.67
conv. Total (cfs) 45095.4 conv. (cfs) 45095.4
Length wtd. (ft) 300.00 wetted per. (ft) 178.39
Min ch 1 (ft) 1036.00 shear (1b/sq ft) 0.63
Alpha 1.00 stream power (1b/ft s) 3.70
Frctn Loss (ft) 1.14 cum volume (acre-ft) 58.22
C & E Loss (ft) 0.00 cum SA (acres) 20.11

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross section. o )
This may indicate the need for additional cross sections.

‘ CROSS SECTION

RIVER: Bullard wash

REACH: 1 RS: 1.852
INPUT
Description:
station Elevation Data num= 5
sta Elev Sta Elev sta Elev Sta Elev sta Elev
900 1040.21 930 1036.26 1000 1035.56 1070 1034.86 1100 1040.21
Manning's n values num= 3
sta n val sta n val sta n val
900 .035 900 .03 1100 .035
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
900 1100 300 300 300 d .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1039.07 Element Left OB Cchannel
Right OB
vel Head (ft) 0.53 wt. n-val. 0.030
3v(\)l(.)s(.)oE'Iev (ftd 1038.54 Reach Len. (ft) 300.00 300.00
crit w.s. (ft) Flow Area (sq ft) 474 .41
. E.G. Slope (ft/ft) 0.003799 Area (sq ft) 474.41
page 11



Q Total (cfs)

Top width (ft)
vel Total (ft/s)
Max chl ppth (f©)
conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

buliardwoweir.rep
2780.00 Flow (cfs)
177.92 Top width (ft)
5.86 Avg. vel. (ft/s)
3.68 Hydr. Depth (ft)
45103.6 conv. (cfs)
300.00 wetted per. (ft)
1034.86 shear (1b/sq ft)
1.00 stream Power (1b/ft s)
1.14 cum volume (acre-ft)

0.00 cum SA (acres)

2780.00
177.92
5.86
2.67
45103.6
178.40
0.63
3.70
54.95
18.89

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross section.
This may indicate t

CROSS SECTION
RIVER: Bullard wash
REACH: 1

INPUT
Description:

statijon Elevation Data

sta Elev
900 1039.07

Manning's n values
sta n val
900 .035

Bank sta: Left Right
900 1100

RS: 1.795
num=
Elev Sta Elev Sta
930 1035.12 1000 1034.42 1070 1033.72
num= 3
n val sta n val

.03 1100 .035

Lengths: Left channel Right
300 300 300

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft)
Right OB

vel Head (ft)

w.S. Elev (ft)

E.G. Slope (ft/ft)

qQ Total (cfs)

Top width (ft)

1037.93 Element
0.53 wt. n-val.
1037.40 Reach Len. (ft)
Flow Area (sq ft)
0.003803 Area (sq ft)
2780.00 Flow (cfs)

177.90 Top width (ft)
page 12

he need for additional cross sections.

Elev Sta
1100 1039.07

coeff ConEr.

Left OB

300.00

Elev

Expan.
.3

Channel
0.030
300.00
474.24
474.24
2780.00
177.90




vel Total (ft/s)
Max chl ppth (ft)
conv. Total (cfs)
Length wtd. (ft)
Min ch ET (f©)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

bullardwoweir.rep
5.86 Avg. vel. (ft/s)
3.68 Hydr. Depth (ft)
45078.3
300.00 wetted per. (ft)
1033.72 shear (1b/sq ft)
1.00 stream Power (1b/ft s)

conv. (cfs)

1.14 cum Volume (acre-ft)

0.00 cum SA (acres)

warning: The energy loss was greater than 1.0 ft (0.3 m).

prev1' ous cross section.

5.86
2.67
45078.3
178.38
0.63
3.70
51.69
17.66

between the current and

This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Bullard wash

REACH: 1 RSs: 1.739

INPUT

pDescription:

station Elevation Data num=
Sta Elev Sta Elev
900 1037.93 930 1033.98

Manning's n values num=
sta n val sta n val
900 .035 900 .03

Bank sta: Left Right Lengths:

900 1100

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1036.79
Right OB

vel Head (ft) 0.53

w.S. Elev (ft) 1036.26

64.00

crit w.s. (ft)

E.G. Slope (ft/ft) 0.003789

Q Total (cfs) 2780.00

Top width (ft) 177.95

vel Total (ft/s) 5.85

Max Chl ppth (ft) 3.68

5
Sta Elev Sta Elev Sta Elev
1000 1033.28 1070 1032.58 1100 1037.93
3
sta n val
1100 .035
Left channel Right coeff Contr.  Expan.
64 64 64 .1 .3
Element Left OB channel
wt. n-val. 0.030
Reach Len. (ft) 64.00 64.00
Flow Area (sq ft) 474.83
Area (sq ft) 474.83
Flow (cfs) 2780.00
Top width (fo) 177.95
Avg. vel. (ft/s) 5.85
Hydr. Depth (ft) 2.67
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Conv. Total (cfs)
Length wtd. (ft)
mMin ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION

RIVER: Bullard wash
REACH: 1

INPUT
Descr1pt1on:

station Elevation Data

Sta Elev
900 1037.69

Manning's n values

Bank sta: Left

CROSS SECTION OUTPUT Profile #PF 1

n val
.035

sta
900

900

E.G. Elev (ft)

Right OB

Vel Head (ft)
W.S. Elev (ft)
(fo)

E.G. Slope (ft/ft)

Q Total (cfs)

Top width (ft)
vel Total (ft/s)
Max chl bpth (ft)
Conv. Total (cfs)
Length wtd. (ft)
mMin ch E1 (ft)
Alpha

Right
1100

bullardwoweir.rep

45163.7
64.00
1032.58
1.00
0.24
0.00

RS: 1.727

num=

Elev

930 1033.74

num=

n val
.03

Lengths:

1036.55
0.53
1036.01

0.003811

2780.00
177.88
5.87
3.67
45030.8
105.00
1032.34
1.00

conv. (cfs)
wetted Per. (ft)
shear (1b/sq ft)
Stream Power (1b/ft s)
cum volume (acre-ft)
Cum SA (acres)
5
Sta Elev Sta
1000 1033.04 1070 103
3
Sta n val
1100 .035
Left channel Right
105 105 105
Element
wt. n-val.
Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
(cfs)
wetted Per. (ft)
Shear (1b/sq ft)

Stream Power (1b/ft s)
Page 14

Conv.

45163.7
178.43
0.63
3.69
48.42
16.43

Sta Elev
1100 1037.69

Elev
2.34

Expan.

Coeff cContr.
.3 .5

Channel
0.030
105.00
473.91
473.91
2780.00
177.88
5.87

Left 0B

105.00




‘ Frctn Loss (ft)

0.40
Cc & E Loss (ft) 0.00
CROSS SECTION
RIVER: Bullard wash
REACH: 1 RS: 1.706
INPUT
pescription: |
station Elevation Data num=
Sta Elev sta Elev
900 1037.29 930 1033.34
Manning's n values num=
Sta n val sta n val
900 .035 900 .03
gank sta: Left Right Lengths:
900 1100

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft)
Right OB
vel Head (ft)

Ww.S. Elev (ft)
131.00
crit w.s. (fo)

E.G. Slope (ft/ft)

Q Total (cfs)

Top width (ft)
vel Total (ft/s)
Max Chl ppth (ft)
conv. Total (cfs)
Length wtd. (ft)
min ch ET (ft)
Alpha

Frctn Loss (ft)

Cc & E Loss (ft)

bullardwoweir.rep

1036.15
0.53
1035.61

0.003813
2780.00
177.87
5.87
3.67
45021.2
131.00
1031.94
1.00
0.50
0.00

cum volume (acre-ft)

cum SA (acres)

5

sta Elev Sta
1070 1031.94

1000 1032.64

sta n val

1100 .035
Left channel Right
131 131 131

Element

wt. n-val.

Reach Len. (ft)
Flow Area (sq ft)
area (sq ft)
Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)
wetted per. (f©)
shear (1b/sq ft)

stream power (1b/ft s)

cum Volume (acre-ft)

cum SA (acres)
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47.72
16.17

Elev Sta Elev
1100 1037.29

coeff Contr. Expan.
.3 .5

channel
0.030
131.00
473.85
473.85
2780.00
177.87
5.87
2.66
45021.2
178.35
0.63
3.71
46.58
15.74

Left OB

131.00
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.JROSS SECTION

RIVER: Bullard wash

REACH: 1 RS: 1.682
INPUT
pescription: |
Sstation Elevation Data num= 5
sta Elev Sta Elev sta Elev sta Elev Sta Elev
900 1036.79 930 1032.84 1000 1032.14 1070 1031.44 1100 1036.79
Manning's n values num= 3
sta n val sta n val sta n val
900 .035 900 .03 1100 .035
gank sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
900 1100 300 300 300 1 .3

CROSS SECTION outpuT Pprofile #PF 1

RiSH%'OE1eV (fv) 1035.65 Element Left OB channel
vel Head (ft) 0.53 wt. n-val. 0.030
w.s. Elev (ft) 1035.12 Reach Len. (f©) 300.00 300.00
383%20w.s. (ft) Flow Area (sq ft) 474.04

' £.G. Slope (ft/ft) 0.003808 Area (sq ft) 474.04
q Total (cfs) 2780.00 Flow (cfs) 2780.00

Top width (fo) 177.89 Top width (ft) 177.89

vel Total (ft/s) 5.86 Avg. vel. (ft/s) 5.86

max chl ppth (ft) 3.68 Hydr. Depth (fo 2.66

conv. Total (cfs) 45049.7 conv. (cfs) 45049.7
Length wtd. (ftd 300.00 wetted per. (ft) 178.37

Min ch E1 (f©) 1031.44 shear (1b/sq ft) 0.63

Alpha 1.00 stream Power (1b/ft s) 3.71

Frctn Loss (ft) 1.14 cum Volume (acre-ft) 45.16

C & E Loss (f©) 0.00 cum SA (acres) 15.21

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross section. o '
This may indicate the need for additional cross sections.

CROSS SECTION

‘ RIVER: Bullard wash
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.IEACH: 1 RS: 1.625

INPUT
pDescription:
station Elevation Data num= 5
sta Elev Sta Elev sta Elev sta Elev Sta Elev
900 1035.65 930 1031.7 1000 1031 1070 1030.3 1100 1035.53
Manning's n values num= 3
sta nh val sta n val sta n val
900 .035 900 .03 1100 .035
gank sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
900 1100 300 300 300 A .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (fr) 1034.51 Element Left OB channel
Right OB

vel Head (ft) 0.53 wt. n-val. 0.030
w.S. Elev (ft) 1033.98 Reach Len. (ft) 300.00 300.00
300: P05, (F) Flow Area (sq ft)  476.45
E.G. Slope (ft/ft) 0.003761 Area (sq ft) 476.45

q Total (cfs) 2780.00 Flow (cfs) 2780.00
. Top width (ft) 178.48 Top width (ft) 178.48
vel Total (ft/s) 5.83 Avg. Vvel. (ft/s) 5.83
Mmax chl ppth (ft) 3.68 Hydr. Depth (ft) 2.67
conv. Total (cfs) 45333.3 conv. (cfs) 45333.3
Length wtd. (ft) 300.00 wetted per. (ft) 178.95
Min ch E1 (ft) 1030.30 shear (1b/sq ft) 0.63
Alpha 1.00 stream Power (1b/ft s) 3.65
Frctn Loss (Ft) 1.04 cum volume (acre-ft) 41.88

Cc & E Loss (ft) 0.02 cum SA (acres) 13.98

warning: The energy 10ss was greater than 1.0 ft (0.3 m). between the current and

previous cross section. o _
This may indicate the need for additional cross sections.

RIVER: Bullard wash
REACH: 1 RS: 1.568

. INPUT | |
Description:
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station Elevation Data

sta Elev Sta Elev Sta Elev Sta
900 1034.51 930 1030.55 1000 1029.85
Manning's n values num= 3
sta n val sta n val sta n val
900 .035 900 .03 1100 .035
Bank sta: Left Right Lengths: Left channel Right
900 1100 100 100 100

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1033.46
Right OB
vel Head (ft) 0.48
w.s. Elev (ft) 1032.99
100.00
crit w.s. (fo)
E.G. Slope (ft/ft) 0.003185
Q Total (cfs) 2780.00
Top width (ft) 179.91
vel Total (ft/s) 5.53
Max chl ppth (ft) 3.83
conv. Total (cfs) 49262.0
Length wtd. (ft) 100.00
Min ch ET1 (ft) _1029.15
Alpha 1.00
Erctn Loss (ft) 0.30
Cc & E Loss (ft) 0.01
CROSS SECTION
RIVER: Bullard wash
REACH: 1 RS: 1.549
INPUT
Description:
Sstation Elevation Data num=
Sta Elev Sta Elev
900 1034.13 930 1030.18
Manning's n values num=
Sta n val sta n val
900 .035 900 .03

num=

bu11?rdwoweir.rep

Element
wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)
Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
(cfs)
wetted per. (ft)
shear (1b/sq ft)

Conv.

stream pPower (1b/ft s)

cum vVolume (acre-ft)

cum SA (acres)

5

Sta Elev Sta
1000 1029.48

3

sta n val
1100 .035
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1070 1029.15

1070 1028.78

Elev Sta Elev
1100 1034.51

coeff contr.  Expan.
.1 .3

channel
0.030
100.00
502.45
502.45
2780.00
179.91
5.53
2.79
49262.0

Left OB

100.00

180.41
0.55
3.06

38.51
12.75

Elev sta Eiev
1100 1034.13




Right OB

bullardwoweir.rep
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Bank sta: Left Right Lengths: Left channel Right Coeff contr. Expan.
900 1100 200 200 200 .1 .3
CROSS SECTION OUTPU