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Kimley-Horn
and Associates, Inc.

March 12, 2002

Mr. Richard Harris, P.E.
Flood Control District of Maricopa County
2801 W. Durango Strect
Phoenix, Arizona 85003

Re: Upper Rawhide Wash Flood Insurance Study
FCD 98-12
KHA No. 091131002

Dear Richard,

For this final submittal we are including the final TDNs, Volumes 1-4 for the
study, and the final mylars. The mylars and all four volumes have been sealed
with the date of March 11, 2002 in order to minimize confusion for future users
as to which is the final versus which is a draft. The following changes were
made since the draft final submittal.

Volume 1 was updated to include the FEMA approval of the study.
Volume 2 — no substantial changes.

Volume 3- no substantial changes.

Volume 4- no substantial changes.

The final invoice and an invoice for release of retainage, in addition to any final
forms required to close out the project, will follow by the end of the week.

Richard, we have enjoyed working with you and thank you for the effort you
expended in wrapping this project up. We look forward to future opportunities to
work together.

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

W/

Doug Plasencia, P.E.
Project Manager

DJP:ske

TEL 602 944 5500
FAX 602 944 7423

Suite 250

7600 N. 15th Street
Phoenix, Arizona
85020
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1 Introduction

1.1 PURPOSE

This floodplain delineation study has been undertaken at the request of the City of Scottsdale
through the Flood Control District of Maricopa County (FCDMC) to develop Flood Insurance
Study (FIS) watershed hydrology for the Upper Rawhide Wash in Scottsdale, Arizona. The
study reflects current land use conditions and makes use of more detailed topographic mapping

than was available for the original study.

1.2 AUTHORITY

The FCDMC retained the services of Kimley-Horn and Associates, Inc. for the delineation of the
floodplain limits of the Upper Rawhide Wash. This report includes all supporting technical

documentation for the floodplain delineation. The client contact for the study is as follows:

Project Manager: Mr. Richard Harris, P.E.,
Project Manager
Flood Control District of Maricopa County
2801 W. Durango
Phoenix, AZ 85009
(602) 506-1501

1.3 LOCATION

The project consists of approximately twelve (12) river miles of the Upper Rawhide Wash and
four (4) of its major tributaries. The watershed is approximately 14 square miles. The study
area is located as follows: (see Figure 1-1 and Figure 1-2).

Rawhide Wash (main stem): Starting at the current FIS limit of detailed study for Wash 4D
(Rawhide Wash approximately 1,800 feet south of Dynamite Boulevard) and extending
upstream approximately 6.9 miles to the Tonto National Forest Boundary/City of Scottsdale

corporate boundary from Township 5 North, Range 4 East to Township 6 North, Range 5 East.

Tributary 1 (RW20): Starting at its confluence with Rawhide Wash and extending upstream
approximately 1.1 miles to the south section line of Section 16 (Lone Mountain Road alignment),
Township 5 North, Range 5 East.

Upper Rawhide Wash ADWR Technical Data Notebook
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Tributary 2 (RW17): Starting at its confluence with Tributary RW18 and extending upstream

. approximately 1.1 miles to the east section line of Section 9 (112" Street alignment), Township
5 North, Range 5 East.

Tributary 3 (RW16): Starting at its confluence with Tributary RW18 and extending upstream
approximately 1.6 miles to the north section line of Section 9 (Carefree Highway alignment),
Township 5 North, Range 5 East.

Tributary 4 (RW18): Starting at its confluence with Rawhide Wash and extending upstream
approximately 1.3 miles to a confluence located approximately 1,100 feet west of the east
section line of Section 16 (112" Street alignment), Township 5 North, Range 5 East.

Upper Rawhide Wash ADWR Technical Data Notebook
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1.4 METHODOLOGY USED FOR HYDROLOGY AND HYDRAULICS

1.4.1 Hydrology

The hydrology for this project was completed using the methodology outlined in the Maricopa
County Drainage Design Manual. The computer programs used were the District's Drainage
Design Menu System (DDMS) and the U.S. Army Corps of Engineers HEC-1 modeling
program. The Green and Ampt methodology was used for estimation of rainfall losses and the

Clark Unit Hydrograph procedure was used to determine the runoff hydrographs.

1.4.2 Hydraulics

The U. S. Army Corps of Engineers HEC-RAS, Version 2.2, with SNET 2.2.1, was used to
conduct the hydraulic modeling. The version of HEC-RAS used for this study supports one-
dimensional, steady flow, water surface profile calculations. This version also supports only

fixed channel bed conditions and does not have sediment transport capabilities.

1.5 ACKNOWLEDGMENTS
Special thanks to those individuals who helped in the preparation of this report.
Representatives from the Flood Control District of Maricopa County:
Richard Harris, P.E., Project Manager
Afshin Ahouraiyan, Hydrologist
Marta Dent, HIS
Representatives from the City of Scottsdale:

Collis Lovely, Drainage Planner

1.6 STUDY RESULTS

A review of the results indicates a reasonable water surface profile for Rawhide Wash, Tributary
1, Tributary 2, Tributary 3, and Tributary 4 using the estimated “n” values considering what was
anticipated based on general field observations. A review of calculated flow velocities in each
hydraulic model indicates that they fall in a reasonable range that one would anticipate given the

physical characteristics of the study area.
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Study Documentation Abstract

Table 2-1: Form SSA1-97

Study Documentation Abstract
for FEMA Submittals

Initial

Study 4

Restudy CLOMR LOMR Other

SECTION 2.1: Study Documentation for FEMA Submittals

211 Date Study Accepted

21.2 Study Contractor Kimley-Horn and Associates, Inc.
Contact Doug Plasencia, P.E. (Project Manager)
Address 7600 North 15" Street, Suite 250

Phoenix, AZ 85020

Phone (602) 944-5500
Internal Reference Number 091131.02

2.1.3 FEMA Technical Review

Contractor
Contact(s)
Address

Phone
Internal Reference Number

2.1.4 FEMA Regional Reviewer
Phone
2.1.5 State Technical Reviewer
Phone
2.1.6 Local Technical Reviewer David Boggs, Flood Control District of Maricopa County
Phone (602) 506-1501
217 Reach Description T5N, R4E to T6N, RS5E: FIRM Map No. 04013C0820E, Panel 820 of 4350; FIRM Map
No. 04013C0850D, Panel 850 of 4350; FIRM Map No. 04013C1235E, Panel 1235 of
4350; FIRM Map No. 04013C1255E, Panel 1255 of 4350
2.1.8 USGS Quad Sheet(s) with original | Cave Creek (1981)
photo date & latest photo revision Curry’s Corner (1982)
e Wildcat Hill (1981)
McDowell Peak (1982)
2.1.9 Unique Conditions and Problems None
2.1.10 | Coordination of Q’s Discharges | None

(Agency, Date, Comments)

SECTION 2.2: FEMA Forms

Upper Rawhide Wash
Floodplain Delineation Study

ADWR Technical Data Notebook
2-1 Final Report




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:

[l 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).

| 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.)

X Other  Describe: New Study

2. OVERVIEW

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

[ Physical Change [J Improved Methodology/Data [J Floodway Revision
X Other Describe: New Study

Note: A photograph is not required, but is very helpful during review.
. Flooding Source: Rawhide Wash

3. Project Name/ldentifier: Upper Rawhide Wash Delineation Study

4. FEMA zone designations affected: D, X -(unshaded)
(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 TX 48201C 0220G 09/28/90
045012 Scottsdale, City of AZ 04013C 0820E 12/03/93
0850D 04/15/88

1235E 12/03/93

1255E 12/03/93

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

Types of Flooding Structures
X Riverine O Channelization
O Coastal O Levee/Floodwall
| Alluvial fan X Bridge/Culvert
| Shallow Flooding (e.g. Zones AO and AH) O Dam
O Lakes O Fill
Other (describe) I;] Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA 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?

O Yes X No

.Yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentatién 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 [J No X N/A

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 [] performing [ overseeing compliance with the maintenance
and operation plans of the
(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 [J No X NI/A

6. REVIEW FEE

The review fee for the appropriate request category has been included. [] 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 thg revision on flooding
. , conditionWW- /

7 D& G §
P, e b= 7 /

. Signature of Revision Requester Signature of Community Official
Richard Harris, P.E., Project Manager Collis Lovely, Public Works Planner
Printed Name and Title of Revision Requester Printed Name and Title of Community Official
Maricopa County Flood Control District City of Scottsdale
Company Name Community Name
Teleehone No.: (602)506-4528 Date: 6/7/2001 Telephone No.: (480) 312-7852 Date: 6/7/2001

== e e ) W 4 I L g
CERTIFICATION BY REGISTERED PROFESSIONAL Check which forms have been included with this request

ENGINEER AND/OR LAND SURVEYOR

This cetification is in aggordance witWh. 1, Sect 65.2 Form Name and (Number) Regquired if ......
i X Hydrologic (3) new or revised discharges
@W\— 7 /M"" X Hydraulic (4) new or revised water-surface elevations
/" [J Mapping (5) floodplain/floodway changes
Signature [ Channelization (6) channel is modified

X Bridge/Culvert (7) addition/revision of bridge/culvert

Doug Plasencia, P.E., Vice President [ Levee/Floodwall (8) addition/revision of levee/floodwall

‘rinted Name and Title of Revision Requester [J Coastal (9) new or revised coastal elevations
[ Coastal Structures (10) addition/revision of coastal structure
egistr No. 24426 Expires (Date) 12/31/02 State AZ 0 pam (11) addition/revision of dam

O

. . . . . Alluvial Fan (12) structures proposed on alluvial fan
Type of License/Expertise: Civil Engineering _

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
ime 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 roodingsource studied

Community Name: City of Scottsdale
Flooding Source: Rawhide Wash

Project Name/Identifier: Upper Rawhide Wash Floodplain Delineation Study

1. REASON FOR NEW HYDROLOGIC ANALYSIS

== =
E No existing analysis ] Improved data [J Changed physical condition of watershed
[ 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: E Yes QNO Diskettes provided: @ Yes [] No

2. METHODOLOGY FOR NEW ANALYSIS

Indicate Method Required Data Data Included
[] Statistical Analysis of Gage Records Form 3 - Attachment A [J Yes [] No
X Regional Regression Equations Form 3 - Attachment C X Yes [] No
X Precipitation/Runoff Model Form 3 - Attachment D ' X Yes [] No
X Other Back-up computations and supporting data X Yes [] No

3. APPROVAL OF ANALYSIS

The hydrologic analysis has already been approved by a local, state, or Federal Agency. E Yes ﬁ No E Not Required

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

4. COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs)
N/A

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.  [] Explanation Included [J Explanation Not Required

5. HISTORICAL FLOODING INFORMATION

historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations and dates,
nd source of information. [] Data Attached X] 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 A: STATISTICAL ANALYSIS OF GAGE RECORDS

‘aging Station:

Gage Location (latitude and longitude):
FIS:
1. Number of years of data
Systematic
Historical
| 2. Homogeneous data O Yes [0 No
| 3. Data adjustments [ Yes O No
4. Number of high outliers
Low outliers
Zero events
5: Generalized skew
6. Station skew
7. Adopted skew
8. Probability distribution used (justify if log-Pearson Ill was
. not used)
9. Transfer equations to ungaged sites
If Yes, specify method
10. Expected probability*
11. Comparison of results with other analyses
If Yes, describe comparison
12. Attach analysis including plot of flood-frequency curve. Analysis Attached?
*FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a FIS.
If any data are not available, indicate by N/A.

O Yes

Revised:

[ Yes
1 Yes

[ Yes

[ Yes
[ Yes

[J No

[ No
[ No

[ No

[ No
] No

FEMA Form 81-89B
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ATTACHMENT B: CONFIDENCE LIMITS EVALUATION

tream:
Select one location for Confidence Limits Evaluation (describe location):
1 Discharges for selected location:
Exceedence Probability FIS: Revised:
10% (10-year) cfs cfs
2% (50-year) cfs cfs
1% (100-year) cfs cfs
0.2% (500-year) cfs cfs
2. 1% Annual Chance (Base) Flood Confidence Intervals
90% Confidence Interval: 5% limit cfs
95% limit _ cfs
50% Confidence Interval: 25% limit cfs
75% limit _cfs
1 If the discharge of the base flood in the FIS is beyond the 50% confidence interval but within the 90% confidence
terval, does the base flood elevation change by 1.0 foot or more? [J Yes [ No

An example of confidence limits analysis can be found in Appendix 9 of Bulletin 17B.

4. Confidence Limits Analysis Attached? [0 Yes [ No

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



ATTACHMENT C: REGIONAL REGRESSION EQUATIONS

Bibliographical Reference:

Compared to two previous studies. (SEE SECTION 4 OF REPORT)

[J No

[ No
[0 No

Arizona Department of Transportation Highway Drainage Design Manual Hydrology, March 1993, p 10-5 - 10-15.
(Attach a copy of title page, table of contents, and pertinent pages including equations.)
2. Gaged or ungaged stream: Upper Rawhide Wash
3. Hydrologic region(s): 12 & 13
Attach backup map.
4. Provide parameters, values, and source of data used to define parameters.
FIS: Revised:
5. Urbanized conditions calculations [ Yes O Yes X No
6. Percent of watershed urbanization N/A
.I. Is the watershed controlled? [ Yes [ Yes X No
8. Comparison with other analyses [ Yes X Yes [ No
If the answer to 5, 7, or 8 is Yes, explain methdology
below. If data are not available, indicate with N/A.
Comments

9. Attach computation and supporting maps, delineating the watershed boundary and drainage area divides.
Computation and Supporting Maps provided? X Yes J No
FEMA Form 81-89B Hydrologic Analysis Form MT-2 Form 3 Page 4 of 5




ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

10.

11.

12.

13.

14.

15.

Method or model used:

Version:

Date:
Source of rainfall depth:
Source of rainfall distribution:
Rainfall duration:
Areal adjustment to precipitation (%):
Maximum overland flow length
Hydrograph development method:
Loss rate method:

Source of soils information:

Source of land use information:

Channel routing method:
Reservoir routing:

Baseflow considerations:

If Yes, explain below how baseflow was determined:

Snowmelt considerations:

Model calibration:

If Yes, explain below how calibration was performed

Future land use condition:
If Yes, explain why below

FIS:

[ Yes [ No
O Yes [J No
[ Yes [ No
[ Yes 0 No
[ Yes [ No

Revised:
HEC-1

4.1

July, 1997
NOAA Atlas 2, Vol VI

FCD of Maricopa County

24hr

0.928 (Section 4 of Report)

N/A (Section 4 of Report)

Clark Unit Hydrograph

Green and Ampt

City of Scottsdale

City of Scottsdale General Plan

Normal Depth

O Yes X No
O Yes X No
[ Yes X No
[ Yes X1 No
[ Yes X No

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 Maps provided?

X Yes [ No

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

FEMA Form 81-89B

Hydrologic Analysis Form
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FIGURE 10-9
FLOOD REGIONS IN ARIZONA
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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
Q?viewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the

rm. 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), 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 Scottsdale

Flooding Source: Rawhide Wash

Project Name/Identifier: Upper Rawhide Wash Floodplain Delineation Study

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)? [ Yes

Downstream Limit: SEE SECTION 1 OF REPORT

Upstream Limit: SEE SECTION 1 OF REPORT

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 Correctly 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 O 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

The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected 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.

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

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 1 of 2




3. STARTING WATER-SURFACE ELEVATIONS

S ===
Explain how they were determined. Explanation Attached? X Yes [JNo

For detailed analysis studies, using a known water-surface elevation is recommended.

dOTE: If the effective study is an approximate study, the slope/area method 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.

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

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

[J 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 [X] 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 SEE ATTACHED SHEET within (feet) Upstream End within (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 within (feet) Upstream End within (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 within (feet) Upstream End within (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 [0 Corporate Limits labeled X Study limits labeled

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

X Road Crossings X Labeled X 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 [X Yes [J Not Required

FEMA Form 81-89C Riverine Hydraulic Analysis Form . MT-2 Form 4 Page 2 of 2



. Starting Watersurface Elevation

Reach Program Note
Rawhide Wash Main.prj Normal Depth S=0.035
Tributary 1 Trib1.prj Fixed watersurface elevation from Rawhide Wash
Tributary 2 Trib2.prj Fixed watersurface elevation from Rawhide Wash
Tributary 3 Trib3.prj Fixed watersurface elevation from Tributary 2
Tributary 4 Trib4.prj Fixed watersurface elevation from Tributary 2
Station
Distance |Distance from [Calculated
Below Above between ["Below" to Starting
Tributary #|Confluence [WSEL Confluence [WSEL Stations [Confluence WSEL
(ft) (ft) (ft) (ft) (ft) (ft)
1 11.626 2560.02 11.72| 2568.04 496.32 175 2562.8
2 11.908 2584.08 11.992| 2590.01 443.52 70 2585.0
3 0.256 2606.62 0.343| 2612.19 459.36 143 2608.4
4 0.256 2606.62 0.343| 2612.19 459.36 72 2607.5

Discharge Values.xls




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

PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the
e 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.

Note: Fill out one form for each flooding source studied

Community Name: City of Scottsdale
Flooding Source: Rawhide Wash

Project Name/Identifier: Upper Rawhide Wash Floodplain Delineation Study

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

1. MAPPING CHANGES

1. A topographic workmap must be submitted showing the following information (check N/A when not applicable):
a. Revised approximate 100-year floodplain boundaries (ZON€ A)........c..coeeeeeeeieeeeeeeeeeee e e [dYes [OINo [XNA
b. Revised detailed 100- and 500-year floodplain boundaries. .............c.cocooveieeeeeeeeeeeeeeeee e, [ Yes [ONo [XIN/A
C. Revised floodway DOUNGAMNES...........ccuiiiiiiieiie ettt ettt e aeeeaeete e e ensesseseens [ Yes [ONo X NA
d. Location and alignment of all cross sections with stationing control indicated. ..............ccccoeceevrveviuvenene.n. KYes [ONo [INA
e. Stream alignments, road alignments and dam alignments. ... X Yes CONo [CONA
f. Current COMMUNItY DOUNGAIES. ........coooiiiiiiiiieceecee et en e ene e Yes [ONo [IN/A
g. Effective 100- year floodplain and floodway boundaries from FIRM/FBFM reduced or
enlarged to the scale of the topographiC WOrkmap ...........ccoouiiioiiieiie e [ Yes [ONo X N/A
. Tie-ins between the effective and revised 100-, 500-year and floodway boundaries ..............c..cccoo....... [ Yes ONo X N/A
. The requester's property boundaries and community €asements..............ccccvviiiiiieeeiieeeeiie e X Yes CONo [IN/A
j. The signed certification of a registered professional €NgINEEr ...............cocvecveveueeeeeeeeeeeeeeeeeeeeei e X Yes [INo [NA
k. Location and description of referenCe MarKS..............c.oouiouieeeeeeee e XlYes [ONo [INA
I. Vertical datum (example: NGVD, NAVD) .......ooooi oo e e e eenee X Yes [ONo [IN/A
m. Coastal zone designations tie into adjacent areas not being revisSed..............cocveoveeeeveceeeeeeeeeee e [dYes [No [XN/A
n. Location and alignment of all coastal transects used to revise the coastal analyze................ccccccceeiene. [ Yes ONo [XIN/A
0. V-zone has been delineated to extend landward to the heel of the primary frontal dune......................... [dYes [ONo X NA

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.)? Digital Topo Maps produced by photogrammetric methods from aerial photography obtained
September - November 1993 by Michael Baker, Jr., Inc. SEE SECTION 3 OF REPORT

3. What is the scale and contour interval of the following workmaps?
Effective FIS Scale N/A Contour Interval N/A
Revision Request Scale 1"=200' Contour Interval 1'and 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 X No

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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2. EARTH FILL PLACEMENT

1 The fill is: [ Existing [J Proposed
.. Has fill been/will be placed in the regulatory floodway? [ Yes [J No
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4).
3. Has fill been/will be placed in floodway fringe (area between the floodway
and 100-year floodplain boundaries)? [ 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? O Yes [J 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 O 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? [] Yes [J No
d. Can structures conceivably be constructed on the fill at any time in the future? [J Yes [J 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 [] No

4, Has fill been/will be placed in a V zone? [ Yes [J No
If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall?
[ Yes O 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
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
.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 Scottsdale
Flooding Source: Rawhide Wash

Project Name/ldentifier: Upper Rawhide Wash Floodplain Delineation Study

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

Cross-Section 8.000 (Dynamite Road)

3.  This revision reflects (check one of the following):
XI New bridge/culvert not modeled in the FIS
. [0 Modified bridge/culvert previously modeled in the FIS

[J 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 [JYes [INo XIN/A

| PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS B
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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):

. X1 Dimensions (height, width, span, radius, length)

X Shape (culverts only)

X Material

[J Beveling or Rounding

X Wing Wall Angle

[J Low Chord Elevations - Upstream and Downstream
[J 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

OO XORX K

Erosion Protection

. 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

| Method used to estimate sediment transport

K| Method used to estimate scour and/or deposition

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

.MA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2
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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

.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 Scottsdale
Flooding Source: Rawhide Wash

Project Name/Identifier: Upper Rawhide Wash Floodplain Delineation Study

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): Bridge #1

2. Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):

Cross-Section 8.920

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

X New bridge/culvert not modeled in the FIS

. [J Modified bridge/culvert previously modeled in the FIS

[J 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 [JNo X N/A

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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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):

. X Dimensions (height, width, span, radius, length)
[J Shape (culverts only)
X Material
[] Beveling or Rounding
[1 Wing Wall Angle
X Low Chord Elevations - Upstream and Downstream
X Top of Road Elevations - Upstream and Downstream
[ Structure Invert Elevations - Upstream and Downstream
[ Stream Invert Elevations - Upstream and Downstream
X Skew Angle
X Cross-Section Locations
[] Distances Between Cross Sections
[J Erosion Protection
. 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):

| Estimated sediment load

| 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

‘MA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2
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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
.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 Scottsdale
Flooding Source: Rawhide Wash

Project Name/Identifier: Upper Rawhide Wash Floodplain Delineation Study

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): Bridge #2

2. Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):

Cross-Section 9.152

3.  This revision reflects (check one of the following):
X New bridge/culvert not modeled in the FIS
. [J Modified bridge/culvert previously modeled in the FIS

[J 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 [OYes [ONo XIN/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):

. X Dimensions (height, width, span, radius, length)

[1 Shape (culverts only)

X Material

[ Beveling or Rounding

[0 wing Wall Angle

Low Chord Elevations - Upstream and Downstream
X 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

O0X X 0O O

Erosion Protection

. 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):

O 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

‘EMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2
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Bridge Dimensions
Height: 4.0 ft NORTH
Width: 10.0 ft )
Span: 2@ 245 ft, 4@ 300 ft_
Length: 169.0 ft

Material: Concrete

Low Cord Elevation: 2318
Top of Wall Elevation: 2324
Skew Angle: 20° left y
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3 Survey and Mapping Information

Refer to Volume 2 of 4 for Technical Data Notebook Section 3 — Survey and Mapping
Information.

Upper Rawhide Wash ADWR Technical Data Notebook
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. 4 Hydrology

Refer to Volume 3 of 4 for Technical Data Notebook Section 4 — Hydrology.

Upper Rawhide Wash ADWR Technical Data Notebook
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S Hydraulics

Refer to Volume 4 of 4 for Technical Data Notebook Section 5 — Hydraulics.
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6 Erosion and Sediment Transport

Not part of this study

Upper Rawhide Wash ADWR Technical Data Notebook
Floodplain Delineation Study 6-1 Final Report




. 7 Draft FIS Report Data

Refer to Volume 4 of 4 for Technical Data Notebook Section 7 - Draft FIS Report Data.

Upper Rawhide Wash ADWR Technical Data Notebook
Floodplain Delineation Study 7-1 Final Report
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. APPENDIX A References

A1 DATA COLLECTION SUMMARY

A.2 REFERENCED DOCUMENTS
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A1 DATA COLLECTION SUMMARY

The following items were used for purposes of our study:

1) FIRM (Flood Insurance Rate Map) Community-Panel # 04013C0820E, # 04013C0850D, #
04013C1235E # 04013C1255E

2) FIS (Flood Insurance Study) Maricopa County, Arizona and Incorporated Areas, Volumes 1-
12, Federal Emergency Management Agency, September 30, 1995.

A.2 REFERENCED DOCUMENTS

1) U.S. Geological Survey, Water Resources Division, “Estimated Manning’s Roughness
Coefficients for Stream Channels and Floodplains in Maricopa County, Arizona,” April 1991.

2) U.S. Geological Survey, “Verification of Roughness Coefficients for Select Natural and

Constructed Channels in Arizona”, Professional Paper-1584, 1998.

3) Federal Emergency Management Agency, “Flood Insurance Study Guidelines and
. Specifications for Study Contractors, FEMA 37", January 1995.

3) Flood Control District of Maricopa County, Engineering Division, “Drainage Design Manual

for Maricopa County, Arizona Volume | Hydrology”, 1995.

4) Flood Control District of Maricopa County, Engineering Division, “Drainage Design Manual

for Maricopa County, Arizona Volume Il Hydraulics”, 1996.

5) Soil Conservation Service “Urban Hydrology for Small Watersheds, Technical Release 55,”
June 1986.

6) Chow, Ven Te, “Open Channel Hydraulics,” (Manning’s n), 1959.

7) U.S. Army Corps of Engineers, Hydrologic Engineering Center, “HEC-RAS River Analysis
System User’s Manual,” Version 2.2, September 1998.

8) U.S. Army Corps of Engineers, Hydrologic Engineering Center, “HEC-1 Flood Hydrograph
Package User’'s Manual,” Version 4.0, September 1990.

‘ 9) B.N. Aldridge and J.M. Garret, “Roughness Coefficients for Stream Channels in Arizona,”
United States Department of the Interior Geological Survey, February, 1973

Upper Rawhide Wash ADWR Technical Data Notebook
Floodplain Delineation Study A-2 Final Report
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‘ APPENDIX B General Documentation & Correspondence

B.1 SPECIAL PROBLEM REPORTS

B.2 CONTACT (TELEPHONE) REPORTS
B.3 MEETING MINUTES OR REPORTS
B.4 GENERAL CORRESPONDENCE

B.5 CONTRACT SCOPE
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* "Most Livable City~ LS. Conference of Mayors

February 18, 2000

David Boggs

Flood Control District Maricopa County
2801 W. Durango

Phoenix, AZ 85009

Re: Upper Rawhide FPDS Hydrology
Dear Mr. Boggs:

This letter 1s to inform you of our approval of the use of the 24 hour peak flow values (or six hour
which ever is larger) generated in the hydrologic modeling by Kimley Horn and Associates for the
floodplain mapping of the Upper Rawhide Wash. One exception is at the breakout identified at
CP012. Because of the unstable nature of our alluvial sand bed chanunels we don’t feel confident
that the hydraulic section assumed by Kimley Horn will be stable over time. For floodplain
mapping purposes we prefer to make the couservative assumption that 100% of the flow stays
within the Rawhide watershed and is routed through reach R030-1.

There also is the potential for a future capital improvement project to completely cutoff the flow
split to the west with a structural floed control measure. The city wonld like to keep this floodplain

management option open by assuming all the flow stays in the main Rawhide channel.

If you have any questions, pl¢ease ask and we will be more than happy to assist you.

Sincerely,
Collis J. Lovely %‘% .
Public Works Planner, Drainage and Flood Control o ey .
FLOOD carirrolL pisTRICT
c: Dave Meinhart, Senior Public Works Planner, Acting Floodplain Manager RECEIVED
FEB 2 8/2009
.'. ‘1
RS DA A YAt
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® “Most Livable City” U.S. Conference of Mayors s

February 18, 2000

David Boggs

Flood Control District Maricopa County
2801 W. Durango

Phoenix, AZ 85009

Re:  Upper Rawhide FPDS Hydrology
Dear Mr. Boggs:

This letter is to inform you of our approval of the use of the 24 hour peak flow values (or six hour
which ever is larger) generated in the hydrologic modeling by Kimley Horn and Associates for the
floodplain mapping of the Upper Rawhide Wash. One exception is at the breakout identified at
CP012. Because of the unstable nature of oar alluvial sand bed chaunnels we don’t feel confident
that the hydraulic section assumed by Kimley Horn will be stable over time. For floodplain
mapping purposes we prefer to make the coaservative assumption that 100% of the flow stays
within the Rawhide watershed and is routed through reach R030-1.

There also is the potential for a future capital improvement project to completely cutoff the flow
. split to the west with a structural flood coatrol measure. The city would like to keep this floodplain
munagement option open by assuming ail the flow stays in the main Rawhide channel.

If you have any questions, please ask and we will be more than happy to assist you.

Sincerely,

Vi, [ Ay

Collis J. Lovely

Public Works Planner, Drainage and Flood Control S o
FLOOD ConitkeL pisraer

c: Dave Meinhart, Senior Public Works Planner, Acting Floodplain Manager | ECEIVED

P:\Transporation\Planning\Lovely\upperawhldehydro
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ﬂ o] ﬂ Kimley-Horn
[ ] and Associates, Inc.

Please review and provide direction by February 25" so we can continue with our
floodplain analysis.

If you have any questions, please contact Bob Eichinger or me at 944-5500.
Sincerely,

Y-HORN AND ASSOCIATES, INC.

—

Doug Plasencia, P.E.
Project Manager

Encl.:  Spreadsheet with a comparison of HEC-RAS with/without diversion
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Kimley-Horn
and Associates, Inc.

February 22, 2000 ]
Suite 250
7600 N. 15th Street
Mr. David Boggs, P.E. Phoenix, Arizona
85020

Project Manager

Flood Control District of Maricopa County
2801 W. Durango Street

Phoenix, Arizona 85009

Re: Upper Rawhide Wash Floodplain Delineation Study FCD 98-12
KHA No.: 091131002

Dear David:

As directed, we have modified the existing 100 yr. 24 hour HEC-1 model by removing
the diversion (Approximately 439 cfs) at CP012. The results of the revised discharge
values were then incorporated in the mainstem Rawhide Wash HEC-RAS model. The
discharge values and the water surface elevations were then compared to the original
HEC-RAS model (with diversion) and presented in the enclosed table. Note that the
HEC-RAS models have not been through a detailed review and need further analysis
prior to submission for a detailed review by the District. These models are meant to
show the difference in water surface elevations that are associated with the removal of
the diversion in the original HEC-1 model.

Several field reconnaissance visits by KHA engineers verified the potential for the
breakout/diversion at CP012. Unlike other potential breakouts/diversions investigated
during the field reconnaissance visits, this breakout leaves the Upper Rawhide Wash
watershed.

Based on review of the HEC-RAS models, changes are limited to roughly a 1.8 mile
reach. The change in water surface varies from negligible to 0.7 feet. However the most
dramatic changes in water surface occurred in sections that were entrenched in what most
likely will be the floodway, with minimal expansion of water surface width. Note that
final ineffective flow areas are still being developed, but the general trend was clear.

Recommendations:

1) If the city of Scottsdale wants to use “better local data” to manage the floodplain
we will locate the ineffective flow areas considering these higher flow rates such
that the city can utilize hydraulics based on the non-breakout Q’s.

2) We believe that in this case it is bad engineering practice to model a future
condition that could lead to not disclosing the existence of the breakout flood
hazard. Due to FEMA rules regarding future conditions it would be difficult to
report both conditions, i.e. not violate the principals of future conditions and
disclose the existing conditions breakout. As such we recommend that we finish
the FEMA deliverables with the breakout in place. We also will develop our
HEC-RAS model in a manner that would allow the City of Scottsdale to insert
Q’s for their localized management needs.

2
TEL 602 944 5500
FAX 602 944 7423



"-u Kimley-Horn

and Associates, Inc.

Please review and provide direction by February 25" so we can continue with our
floodplain analysis.

If you have any questions, please contact Bob Eichinger or me at 944-5500.

Sincerely,

Y-HORN AND ASSOCIATES, INC.

Doug Plasencia, P.E.
Project Manager

DJP:jta

Encl.:  Spreadsheet with a comparison of HEC-RAS with/without diversion
Disk with Models




Upper Rawhide Wash Floodplain Study - FCD 98-12
Comparison of discharge and water surface elevations - mainstem only ( no tribs)
With and without diversion at cross section 13.964 mainstem Rawhide Wash

HEC-RAS Plan: 100 yr River. Rawhide Wash

T
g Bﬁﬁs on: sﬁtﬁé"%o
Reac tali=sl QiTotal :
i,ﬂ._i;& ro s sl | L ¥ C H{CTS { Rl 5 . Bk g :
Above Pima Road 15.29 484 484 0 2914.61 2914.61 0 199.29 199.29 0
Above Pima Road 15.195 484 484 0 2904.24 2904.24 0 318.91 318.91 0
Above Pima Road 15.101 484 484 0 2894.57 2894.57 0 248.62 248.62 0
Above Pima Road 15.006 484 484 0 2884.63 2884.63 0 169.8 169.8 0
(Above Pima Road 14.911 484 484 0 2872.48 2872.48 0 261.93 261.93 0
Above Pima Road 14.818 484 484 0 2868.29 2868.29 0 337.05 337.05 0
Above Pima Road 14.817 867 867 Q 2866.19 2866.19 0 389.63 389.63 0
Above Pima Road 14.816 867 867 0 2862.46 2862.46 0 321.78 321.78 0
Above Pima Road 14.722 867 867 0 2850.76 2850.76 0 322.81 322.81 0
Above Pima Road 14.627 1111 1111 0 2840.86 2840.86 0 303.05 303.05 0
Above Pima Road 14.6 1111 1111 0 2839.47 2839.47 0 227.69 227.69 0
Above Pima Road 14.532 1111 1111 0 2832.6 2832.6 0] 397.78 397.78 0
Above Pima Road 14.438 1111 1111 0 2824 2824 0 86.13 86.13 0
Above Pima Road 14.343 1111 1111 (Y] 2812.25 2812.25 0 171.5 171.5 0
Above Pima Road 14.248 1111 1111 0 2802.43] 2802.43 0 322.09 322.09 0
Above Pima Road 14.2 1111 111 0 2797.71 2797.71 0 201.63 201.63 0
Above Pima Road 14.154 1111 1111 0 2790.82;  2790.83 0.01 379.78 380.09 0.31
Above Pima Road 14.059 1111 1111 0 2781.38 2781.36 -0.02 216.52 214.55 -1.97
Above Pima Road 13.964 731 1170 439 2770.93 2771.21 0.28 274.35 292.69 18.34
Above Pima Road 13.869 731 1170 439 2761.6 2762.06 0.46 132.9 335.1 202.2| #1
Above Pima Road 13.775 731 1170 439 2751.41 275177 0.36 132.64 149.43 16.79
Above Pima Road 13.68 731 1170 439 2741.11 2741.48 0.37 145.27 161.13 15.86
Above Pima Road 13.585 731 1170 439 2731.78 2732.21 0.43 104.02 116.05 12.03
Above Pima Road 13.491 731 1170 439 2722.83 2723.54 0.71 54.94 60.74 5.8
Above Pima Road 13.396 731 1170 439 2713.4 2714.04 0.64 58.59 68.21 9.62
Above Pima Road 13.301 731 1170 439 2705.7 2706.26 0.56 68.57 7413 5.56
Above Pima Road 13.207 731 1170 439 2695.74 2696.26 0.52 103.13 116.57 13.44
) Above Pima Road 13.112 731 1170 439 2688.07 2688.41 0.34 106.38 116.41 10.03
TRy Above Pima Road 13 731 1170 439 2678.68 2678.94 0.26 265.33 269.66 4.33
’ . Above Pima Road 12.923 731 1170 439 2671.9 2672.21 0.31 143.5 345.45 201.95) #2
Above Pima Road 12.828 731 1170 439 2662.52 2662.71 0.19 353.16 359.95 6.79
Above Pima Road 12.73 731 1170 439 2654.83 2655.14 0.31 37217 377.16 4.99
Above Pima Road 12.65 731 1170 439 2651.14 2651.44 0.3 158.74 172.85 14.11
Above Pima Road 12.638 731 1170 439 2647.82 2648.27 0.45 133.67 152 18.33
Above Pima Road 12.544 731 1170 439 2639.61 2639.88 0,27 172.2 197.43 25.23
Above Pima Road 12.449 731 1170 439 2631.78 2632.21 0.43 177.76 205.53 27.77
Above Pima Road 12.364 731 1170 439 2627.45 2628.21 0.76 50:25 91.48 41.23
Above Pima Road 12.354 731 1170 439 2623.79 2624 .49 0.7 52.46 239.7 177.24| #3
Above Pima Road 12.3 731 1170 439 2617.89 2618.49 0.6 118.96 305.63 186.67| #4
Above Pima Road 12.2 731 1170 439 2614.42 2614.72 0.3 370.57 390.33 19.76
Above Pima Road 12.19 731 1170 439 2608.74 2609.03 0.29 265.22: 273.44 8.22
Above Pima Road 12.08 731 1170 439 2602.03 2602.16 0.13 319.32 326.43 711
Above Pima Road 11.995 5666 5666 0 2596.88 2596.88 0 427.38 427.38 0
Above Pima Road 11.9 5666 5666 0 2590.87 2590.87 Q 572.78 572.78 0
Above Pima Road 11.881 6445 6446 1 2584 .1 25841 0 359.49 359.34 -0.15
Above Pima Road 11.793 6445 6446 1 2580.73 2580.74 0.01 187.66 187.91 0.25
Above Pima Road 11.786 6445 6446 1 2576 2576 0 338.81 338.81 0
Above Pima Road 11.691 6445 5446 1 2568.1 2568.1 0 595.44 59545 0.01
Above Pima Road 11.597 6600 6601 1 2560.02 2560.02 0 308.2 309.27 0.07
Above Pima Road 11.502 6600 6601 1 2552.11 2552.11 0 448 47 448 48 0.01
Above Pima Road 11.44 6600 6601 1 2545.14 2545.13 -0.01 338.71 338.58 -0.13
Above Pima Road 11.4 6600 6601 1 2540.01 2539.99 -0.02 570.82 570.45 -0.37
Above Pima Road 11.313 6600 6601 1 2533.68 2533.71 0.03 353.81 355.33 1.52
Above Pima Road 11.218 6600 6601 1 2525.21 2525.19 -0.02 305.34 304.27 -1.07
Above Pima Road 11.123 6600 6601 1 2515.83 2515.83 0 300.15 300.06 -0.09
Above Pima Road 11.05 6600 6601 1 2510.07 2510.08 0.01 416.44 416.45 0.01
Above Pima Road 10.995 6600 6601 1 2504.52 2504.49 -0.03 524.23 523.54 -0.69
Above Pima Road 10.934 5600 6601 1i 2497.37 2497 .43 0.06 281.74 282.47 0.73
Above Pima Road 10.839 6755 6756 1i 2489.05 2489.05 0 428.25: 428.23 -0.02

Kimley-Horn and Associates, Inc.
Project No. 091131002 1 02/22/2000




Upper Rawhide Wash Floodplain Study - FCD 98-12
Comparison of discharge and water surface elevations - mainstem only ( no tribs)

With and without diversion at cross section 13.964 mainstem Rawhide Wash

HEC-RAS Plan: 100 yr River: Rawhide Wash

Above Pima Road 10.8 6755 1 2483.79 2483.8 0.01 "548.65 248.68
Above Pima Road 10.744 6755 6756 1 2478.93: 2478.93 0 311.38 311.35 0.03
Above Pima Road 10.65 6755 6756 1 2470.16 2470.16 0 458.62 458.64 0.02
Above Pima Road 10.555 6755 6756 1 2460.58 2460.58 0 343.5 343.5 0
Above Pima Road 10.46 7150 7150 0 2450.69 2450.69 Q 388.31 388.31 0
Above Pima Road 10.366 7150 7150 0 2441.86: 2441.86 0 867.91 867.91 0
Above Pima Road 10.271 7150 7150 0 2434.37: 2434.37 0 386.18 386.18 0
Above Pima Road 10.176 7150 7150 0 2425.98 2425.98 0 472.33 472.33 0
Above Pima Road 10.12 7150 7150 0 2422.79 2422.79 0 395.95 395.95 0
Above Pima Road 10.082 7150 7150 0 2416.66; 2416.66 0 427.31 427.31 0
Above Pima Road 10.03 7150 7150 0 2410.33;: 2410.33 0 345.88 345.88 0
Above Pima Road 9.91 7150 7150 0 2403.04: 2403.04 0 424 63 424.63 0
Above Pima Road 9.892 7150 7150 0 2397.22¢ 2397.22 0 380.66 380.66 0
Above Pima Road 9.798 7150 7150 0 2389.2 2389.2 0 460.02 460.02 0
Above Pima Road 9.723 7150 7150 0 2384.51 2384.51 0 337.9 337.9 0
Above Pima Road 9.703 7150 7150 0 2378.36: 2378.36 0 690.92 690.92 0
Above Pima Road 9.585 7150 7150 0 2368.66: 2368.66 0 967.74 967.74 0
Above Pima Road 9.513 7150 7150 0 2358.45: 2358.45 0 1052.98 1052.98 0
Above Pima Road 9.419 7150 7150 0 2350.89 2350.89 0 1009.44 1009.44 0
Above Pima Road 9.37 7150 7150 0 2347.6 2347.6 0 1097.54 1097.54 0
Above Pima Road 9.324 7150 7150 0 2340.54 2340.54 0 1050.07 1050.07 0
Above Pima Road 9.229 7150 7150 0 2335.49 2335.49 0 1350 1350 0
Above Pima Road 9.157 7150 7150 0 2329.19 2329.19 0 868.97 868.97 0
Pima/Dixileta 9.13 4530 4530 0 2321.59: 2321.59 0 315.8 315.8 0
Pima/Dixileta 9.125:Bridge Bridge
Pima/Dixileta 9.12 4530 4530 0 2320.46: 2320.46 0 274.56 274.56 0
Pima/Dixileta 9.1 4530 4530 0 2319.47¢ 2319.47 0 364.05 364.05 0
Pima/Dixileta 9.06 4530 4530 0 2315.37 2315.37 0 457 .84 457 .84 0
Pima/Dixileta 8.98 4530 4530 0 2310.71 2310.71 0 569.58 569.58 0
Pima/Dixileta 8.93 4530 4530 0 2305.34 2305.34 0 564.31 564.31 0
Pima/Dixileta 8.901 4530 4530 0 2302.54; 2302.54 0 337.58 337.58 0
Pima/Dixileta 8.897:Bridge Bridge
Pima/Dixileta 8.893 4530 4530 0 2300.51 2300.51 0 246.63 246.63 0
Below Pima Road 8.851 7150 7150 0 2297.99 2297 .99 0 650.54 650.54 0
Below Pima Road 8.803 7150 7150 0 2293.76 2293.76 0 699.64 699.64 9]
Below Pima Road 8.754 7150 7150 0 2289.06 2289.06 0 709.81 709.81 0
Below Pima Road 8.66 7150 7150 0 2280.58 2280.58 0 678.38 678.42 0.04
Below Pima Road 8.565 7163 7154 1 2272.19 2272.19 0 469.8 469.79 -0.01
Below Pima Road 8.47 7153 7154 1 2265.74; 2285.75 0.01 506.91 506.98 0.07
Below Pima Road 8.42 7153 7154 1 2262.09 2262.09 Q 465.48 465.49 0.01
Below Pima Road 8.376 7153 7154 1 2256.83 2256.82 -0.01 359.39 358.3 -1.09
Below Pima Road 8.277 7157 7158 1 2251.41 2251.41 0 370.92 370.9 -0.02
Below Pima Road 8.186 7157 7158 1 2244 12¢ 224412 0 345.37 345.29 -0.08
Below Pima Road 8.092 7157 7158 1 2237.7 2237.7 0 353.63 353.64 0.01
Below Pima Road 8.01 7157 7158 1 2232.64 2232.65 0.01 431.69 431.72 0.03
Below Pima Road 8 7157 7158 1 2232.56 2232.56 0 514.78 514.84 0.06
Below Pima Road 7.992:Culvert Culvert
Below Pima Road 7.984 7157 7158 1 2230.01 2230.01 0 448 .47 448.47 0
Below Pima Road 7.964 7157 7158 1 2226.39 2226.39 0 290.54 290.54 0
Below Pima Road 7.89 7319 7320 1 2220.53 2220.53 0 41477 41478 0.01
Below Pima Road 7.801 7319 7320 1 2217.57 2217.57 0 287.07 287.06 -0.01
Below Pima Road 7.795 7319 7320 1 2211.96 2211.96 0 449,58 449.6 0.02
Below Pima Road 7.702 7319 7320 1 2205.06 2205.06 0 676.52 676.52 0
Below Pima Road 7.651 7319 7320 1 2200.01 2200.01 0 723.65 723.62 -0.03
Notes #1 - Flow is out of channei by 0.05 ft.
#2 - #4 The "No Diversion" water surface elevation is .2 ft to .5 ft over the top of the banks.
May want to adjust model! to force water surface into overbank
Kimley-Horn and Associates, Inc.
2 02/22/2000

Project No. 091131002
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Upper Rawhide Wash Hydrology Submittal atlzd 4 Dacis/

(3 November 1999 comments) T

Comments from the Flood Control District of Maricopa County:

1. The velocity used to calculate the NSTPS for R030-1 is low compared to other
subbasins with similar distance of travel. Hence the NSTPS value is quite high for
this subbasin. A verification and explanation is needed.

The Q routed in reach R0O30-1 is lower than most other routing reaches resulting in a low
velocity. The routing path length is 10,780 ft. The next few longest paths have flow rates
several times larger than this one, hence the higher velocities and lower NSTPS values.
See attached copies of FlowMaster calculations of selected cross sections and refer to
Hydrology submittal #2 (12-21-98). Hydrology submittal #2 contained the routing cross
sections for each reach and was approved on 12-28-99.

Reach Length [ft] | Q[cfs] | Velocity [ft/'s] | NSTPS
R030-1 10,780 431 3.08 29
R043-1 7,504 4,516 8.17 8
R064-1 7,694 1,446 7.89 8

K:\-Civil\09113102\DRAINAGE\Docs\commresp-fni11-3-99.doc




Worksheet
Worksheet for Irregular Channel

Project Description

Worksheet R030-1 8-pt

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Slope 0.018000 ft/ft

Discharge 431.00 cfs

Options

Current Roughness Method mproved Lo
Open Channel Weighting Method mproved Lo
Closed Channel Weighting Metho

tter's Method
tter's Method

Horton's Method

Results

Mannings Coefficient 0.035

Water Surface Elevation 2,680.42 ft

Elevation Range 2,680.00 to 2,684.00

Flow Area 140.0 ft*

Wetted Perimeter 352.30 ft

Top Width 352.25 ft

Actual Depth 0.42 ft

Critical Elevation 2,680.38 ft

Critical Slope 0.025054 ft/ft

Velocity 3.08 ft/s
. Velocity Head 0.15 ft

Specific Energy 2,680.57 ft

Froude Number 0.86

Flow Type Subcritical

Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
4+28 9+92 0.035

Natural Channel Points

Station Elevation
(ft) (ft)
4+28 2,684.00
4+97 2,680.00
7+53 2,680.00
7+80 2,682.00
8+35 2,680.00
8+68 2,680.00
8+97 2,680.00
9+92 2,684.00

. Title: untitled

k:\-civil\09113102\drainage\hec-1\e3102r8-6.fm2

11/04/99 11:26:12 AM  © Haestad Methods, Inc.

Kimiey-Horn and Associates
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.0 [614e]
Page 1 of 1




Cross Section for R030-1
Cross Section for Irregular Channel

@

Project Description

Worksheet RO30-1 8-pt
. Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.035
Slope 0.018000 ft/ft
Water Surface Elevation 2,680.42 ft
Elevation Range 2,680.00 to 2,684.00
Discharge 431.00 cfs

2,684.00 A ——— j -
2,683.50 \ WSS SOV SN NI NN NN SN S T— /
268300\ | SN S S S — wa
— |

. 2,682.50 — | ‘ ‘ f ; —

2,682.001 | | ‘ | | [ 5
2,681.50! \ | | , . ‘ /\; ‘ 1 /§

2681.00 — \ s = A —~—

2680.50—\ j BV N I A ——

2,680.00 L\ | | / LW

4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00

. Title: untitled

k:\-civiN09113102\drainage\hec-1\e3102r8-6.fm2 Kimley-Horn and Associates FlowMaster v6.0 [614e]
11/04/98 11:26:03 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Worksheet
Worksheet for Irregular Channel

Project Description

Worksheet R043-1 8-pt

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Slope 0.018000 fu/ft

Discharge 4,516.00 cfs

Options

Current Roughness Method mproved Lotter's Method
Open Channel Weighting Method mproved Lotter's Method
Closed Channel Weighting Metho Horton's Method
Results

Mannings Coefficient 0.035

Water Surface Elevation 2,477.99 ft
Elevation Range 2,476.00 to 2,486.00

Flow Area 552.9 ft2

Wetted Perimeter 322.00 ft

Top Width 321.58

Actual Depth 1.99 ft

Critical Elevation 2,478.11 ft

Critical Slope 0.014673 ft/ft
Velocity 8.17 ft/s
Velocity Head 1.04 ft

Specific Energy 2,479.03 ft

Froude Number 1.10

Flow Type Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
2+63 9+73 0.035

Natural Channel Points

Station Elevation
(ft) (ft)
2+63 2,486.00
3+49 2,482.00
3+81 2,476.00
4+50 2,482.00
5+22 2,476.00
7+56 2,476.00
8+47 2,482.00
9+73 2,486.00
‘Title: untitled
k:\-civi\09113102\drainage\hec-1\e3102r8-6.fm2 Kimley-Horn and Associates FlowMaster v6.0 [614e]

11/04/99 11:25:31 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cross Section for R043-1
Cross Section for Irregular Channel

Project Description

Worksheet R043-1 8-pt

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.035
Slope 0.018000 fu/ft
Water Surface Elevation 2,477.99 ft
Elevation Range 2,476.00 to 2,486.00
Discharge 4,516.00 cfs
2,486.00, — e
|
2,484.00 ;
| | |
2,482.00)
. | |
| | |
2,480.00 | i :
| |
| | | |
2,478.00| = | : | _
| ‘ i
| |
2,476.00! | ‘ | ‘ ‘ *
2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00
Vi50.0 -
H:1
NTS

.Title: untitled

k:\-civil\09113102\drainage\hec-1\e3102r8-6.fm2 Kimley-Horn and Associates FlowMaster v6.0 [614e]
11/04/99 11:25:43 AM  © Haestad Methods. inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Worksheet
Worksheet for Irregular Channel

Project Description

Worksheet R064-1 8-pt

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Slope 0.023000 ft/ft

Discharge 1,446.00 cfs

Options

Current Roughness Method mproved Lotter's Method
Open Channel Weighting Method mproved Lotter's Method
Closed Channel Weighting Metho Horton's Method

Results
Mannings Coefficient 0.035
Water Surface Elevation 2,322.47 ft
Elevation Range 2,319.00 to 2,325.00
Flow Area 183.2 ft2
Wetted Perimeter 135.01 ft
Top Width 134.13 ft
Actual Depth 3.47 ft
Critical Elevation 2,322.67 ft
Critical Slope 0.015923 fuift
Velocity 7.89 ft/s
‘ Velocity Head 0.97 ft
Specific Energy 2,323.43 ft
Froude Number 1.19
Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 2+05 0.035

Natural Channel Points

Station Elevation
(ft) (ft)
0+00 2,323.00
0+76 2,321.00
1+02 2,319.00
1+11 2,319.00
1+17 2,320.00
1+18 2,321.00
1+68 2,323.00
2+05 2,325.00

.Title: untitled

k:\-civiN08113102\drainage\hec-1\e3102r8-6.fm2

11/04/99 11:26:50 AM © Haestad Methods, Inc.

Kimley-Horn and Associates
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.0 [614e]
Page 1 of 1




Cross Section

Cross Section for Irregular Channel

Project Description

Worksheet R064-1 8-pt
. Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.035
Slope 0.023000 ft/ft
Water Surface Elevation 2,322.47 ft

Elevation Range
Discharge

2,319.00 to 2,325.00

1,446.00 cfs

2,325.00,

2,324.00!

2.323.004

N\

2,322.00§ \

2,321.00|

2.319.00!
0+00

‘Title: untitled

k:\-civil\0S113102\drainage\hec-1\e3102r8-6.fm2
11/04/99 11:27:01 AM  © Haestad Methods, Inc.

0+50 1+00 1+50 2+00

2+50

Vi50.00

Kimley-Horn and Associates
37 Brookside Road Waterbury, CT 06708 USA

H:1
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(203) 755-1666

FlowMaster v6.0 [614e]
Page 1 of 1




2.  An explanation is needed as to the reason for choosing of the constant values m

and b for the Kb calculations for applications that are related to type B of table 5.1
of the Drainage Design Manual, whereas the area is mainly of brushy alluvial fans,
a type C classification.

As discussed in the Drainage Design Manual, selection of these parameters is quite
subjective.  Early in the development of the hydrology, discussions were held on
parameter estimates. These discussions indicated that we should be considering a Type
B condition more consistent with a desert rangeland due to the large size of the
watershed. It was pointed out at that time that with the District methods, large basins will
overestimate Tc due to depth of flow on the watershed vs. roughness. If we were
modeling small basins, a Type C would be more reflective of conditions. Following these
meetings, the parameters were directly reviewed on other occasions.

Due to the dendritics of the watershed a somewhat faster response is anticipated.
Moving to a Type C would lengthen the Tc, which would lower the discharge. This would
appear to be inconsistent with meeting the concerns of the City of Scottsdale.

According to Figure 5.5 of the Drainage Design Manual, a watershed size of 9,000 acres
such as this would have a Kb of 0.027 for Type B and 0.055 for Type C. See the
attached table for the composite Kb values for each basin. The average Kb for our model
using Type B is 0.049 (on the high end of that range) while the average if we had used
Type C would be 0.094. Type B gives results consistent with Figure 5.5 for a watershed
of this size..

Further, due to the subjectivity of the method, and results, a change is not warranted.

K:\-Civi\09113102\DRAINAGE\Docs\commresp-fni11-3-99.doc
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Upper Rawhide Wash
FCD 98-12
KHA 091132.02

Kimiey-Horn and Associates, Inc.

HEC-1 Input Parameters

Basin DDMS
ID Kb Type C
Type B
005 0.047 0.089
010 0.048 0.092
012 0.049 0.093
015 0.048 0.077
017 0.040 0.097
020 0.051 0.083
022 0.043 0.090
024 0.047 0.080
026 0.041 0.094
030 0.049 0.091
032 0.049 0117
034 0.050 0.093
036 0.052 0.095
038 0.062 0.098
040 0.048 0.092
041 0.058 0.110
042 0.048 0.092
043 0.049 0.093
044 0.039 0.076
046 0.055 0.104
048 0.059 0.111
051 0.052 0.100
053 0.056 0.106
055 0.047 0.091
058 0.038 0.074
060 0.043 0.083
062 0.043 0.083
064 0.046 0.088
066 0.072 0.135
068 0.050 0.095
070 0.043 0.082
Average| 0.049 0.094
High 0.072 0.135
Low 0.038 0.074
1 of 1

11/09/1999, 7:24 AM




3. An explanation is also needed as to the reason behind the flows for some of the

. subbasins being lower for the future conditions compared to the existing conditions
analysis.

There are three basins (out of 31) in the 100 yr, 6 hr model only, where the existing
conditions runoff is greater than the future conditions. Two basins differ by 3 cfs and one
by 4 cfs or less than a 2% change. This can be attributed most likely to the iterations of
the HEC-1 algorithm and are not significant.

K:\-Civil\09113102\DRAINAGE\Docs\commresp-fnl11-3-99.doc




100 yr, 6 hr 100 yr, 24 hr
Peak Peak Future - E_xisting Peak Peak Future - Egisting
Location | Discharge | Discharge |. . (negatlvg . Discharge | Discharge |. .. (negatlvg .
Existing T indicates existing Existing Future indicates existing
greater) greater)
[cfs] [cfs] [cfs] [cfs]

Basin 005 289 293 4 484 558 74
Basin 010 230 233 395 456 61
CP0O10 518 525 7 867 1001 134
Basin 012 194 191 344 395 51
CP0O12 697 702 1111 1288 177
Basin 030 194 199 297 347 50
CPO30A 552 559 731 870 139
Basin 015 1021 1039 18 1766 2136 370
Basin 017 165 172 7 286 335 49
CP022A 1163 1188 25 1875 2280 405
Basin 020 803 834 31 1458 1695 237
Basin 022 231 250 19 340 411 71
CP022B 996 1048 52 1633 1952 319
CP022 2138 2211 73 3445 4140 695
Basin 024 1273 1313 40 2481 2861 380
Basin 026 202 216 14 309 365 56
CPO026A 1388 1439 51 2481 2959 478
CP026 3421 3558 137 5412 6290 878
CPQ30 3599 3743 144 5666 6604 938
Basin 034 264 275 11 444 518 74
Basin 036 261 278 17 463 536 73
CPQ36 477 502 25 648 799 151
Basin 038 178 186 8 323 374 51
CP038A 638 670 32 855 1051 196
Basin 032 26 26 0 55 63 8
CP038 4204 4382 178 6445 7552 1107
Basin 040 282 285 3 529 614 85
CP040 4373 4553 180 6600 7739 1139




100 yr, 6 hr 100 yr, 24 hr
Loestion ' Peak . Peak . Peak : Peak
Discharge | Discharge | gyture - Existing | Discharge | Discharge | Future - Existing
[cfs] [cfs] [cfs] [cfs]
Basin 041 48 48 0 97 111 14
Basin 042 306 306 0 579 661 82
CP042 4581 4763 182 6755 7965 1210
Basin 043 145 145 0 253 293 40
CP043 4646 4828 182 6720 7958 1238
Basin 044 1234 1251 17 2207 2544 337
Basin 046 97 97 0 191 221 30
CP046 5319 55629 210 7150 8681 1531
Basin 048 53 53 0 108 123 15
Basin 051 112 118 6 192 226 34
CP051 5380 5598 218 7153 8676 1523
Basin 053 93 98 5 175 203 28
CP053 5403 5624 221 7157 8678 1521
Basin 055 213 223 10 338 403 65
CPO055 5564 5789 225 7319 8903 1584
Basin 058 1483 1555 72 2569 3079 510
Basin 060 500 540 40 764 934 170
Basin 062 614 703 89 1056 1340 284
CP062 1084 1195 111 1707 2103 396
Basin 064 396 417 21 694 841 147
CP064 2817 2999 182 4244 5229 985
Basin 066 5 5 0 10 12 2
CP066 2817 3000 183 4243 5228 985
Basin 068 219 215 4 421 480 59
CP068 7977 8305 328 9990 12252 2262
Basin 070 462 459 o3 833 981 148
CP0Q70 8079 8412 333 8940 12242 2302




Comments from the City of Scottsdale:

...We are comfortable with the downstream six hour Q100 of approximately 8100
cfs. This compares reasonably well with 9100 cfs from the corrected WRA/Greiner
model. We would like to see 9134 cfs, shown in the comparisons made on p. 4-13
rather than the 10,456 currently shown.

What was submitted was final - while we understand the request for the change it does
not warrant a re-submittal.

One typo type suggestion is the subbasin #066 in Fig. 4-1 needs a leader pointing
to its location on the map.

This omission of an arrow pointing to the subbasin has been corrected on our electronic
files and does not warrant a re-submittal, please draw the arrow in.

My only other concern that | would like you to look at is the magnitude of the Q100
6 hr values at CP012 and the upstream subbasins. They seem extremely low and
will be used as the Q100 for floodplain mapping purposes. The basin area is 1.05
sm. with a Q = 697 cfs. As a comparison basin 24 has an area 1.02 sm., and a
Q100 = 1273 cfs. | think this needs to have a good reason for a difference like this.

As previously discussed we are of the opinion that the variation between concentration
point CP012 (three joint basins) and basin 024 are related to dramatic variations in soil
and slope. In order to alleviate the continued concern, we combined the three basins at
CPO012 into a single basin called 51012. Our resuits are as follows:

Model 51012 File: 51012.out

A one basin HEC-1 model was created that combined basins 005, 010 and 012 (the three
Ssubbasins that are combined at CP012). The soils distributions, land use, flow path
length and slope were re-calculated based on this combined basin. Parameters used in
this analysis are attached.

Result: Q4 = 853 cfs

Model 51012-s0il24 File: 51012-so0il24.out

The soil distribution of basin 024 was applied to the combined basin. The new
distribution was entered into Model 51012 to create this model.

Result: Q100 =935 cfs
Model 51012-soil-slope24 File: 51012-soil-slope24.out

The flow path length and slope of basin 024 was applied to the combined basin. The new
distribution was entered into Model 51012-soil to create this model.

Result: Q100 = 1278 cfs

Conclusion: This demonstrates that our original assumptions are valid and we see no
need to further investigate this issue. Further, we do not recommend converting to a
single basin at CP012 because there are three distinct watercourses, with sufficient
variability to warrant three basins.

K:\-Civil\09113102\DRAINAGE\Docs\commresp-fni11-3-99.doc
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il FLOCOD HYDROGRAPH PACKAGE (HEC-1) s * U.S. ARMY CORPS OF ENGINEERS i
* JUL 1997 * * HYDROLOGIC ENGINEERING CENTER *
* VERSICN 4.1 ® * 609 SECOND STREET ®
* * % DAVIS, CALIFORNIA 95616 *
* N DATE 04NOV99 TIME 15:51:49 = * (916) 756-1104 *
* = * -
Ak kw Tk kT kR rhkrrwhhhkwk*xhox R A R R R R R R SR R RS R R R
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XAXXX X
X X X X X
X X X X X X
X X XXXXXXX KXXXX XXX
THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEClKW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
L HEC-1 INPUT PAGE 1
LINE IBas 75 555 L s mres Lo ¢ 5 e Fi s i Lsins s iam B a5 5 mens (- 7 A i nmeis s s 2l 0
¥ ID DDM MCUHP1l Upper Rawhide Wash - Existing Conditions 100 yr, 6 hr storm
Xk m ok kK ke K kX K Kk kK K K K kK K K K K K R X R K R R K Rk K X R K K R R K Kk K Kk kK KRk K Kk Kk k Kk Kk Rk ok
* This is a one basin model combining URW basins 005, 010 and 012 *
* *
* *
¥ Flood Control District of Maricopa County ¥
¥ Upper Rawhide Wash Floodplain Delineation Study ¥
£ FCD98-12 =
* *
# EXISTING CONDITIONS HYDROLOGY .
* .
¥ 100 yr, 6 hr storm event i
* Prepared by Kimley-Hcrn and Associates, Inc. ®
i KHA Job No. 091131.02 i
* .
* November 1398 o
* *
* M
* This hydrology represents conditions of the Upper Rawhide Wash and its ¥
* tributaries in existing ccnditions. ¥
* *
* There are two existing flow splits at CP062 and CP066, they will be cut off -
* and routed 100% to the dam site as part of the dam project. This model =
* accounts for the proposed diversion works with Rawhide Wash Dam. =
* Input parameters for the model were determined using the Flood Control *
* District of Maricopa County's (FCDMC) Drainage Design Menu System (DDMS). ¥
* *
* The values entered into DDMS were based on the following: i
* *
* Rainfall depths Point precipitation values were determined using ®
* the isopluvial maps in the FCDMC Hydrology Manual %
% Rainfall excess The Green and Ampt Methodclogy was used for %
25 estimation of rainfall lcsses. Digital soil -
= maps for the City of Sccttsdale were used to *
* determine soil distcributions. 5
* Existing land use conditicns were determined from *
% the City of Scottsdale General Plan digital %
& zoning map and aerial pnotos. E
* ~
2 Unit hydrographs The Clark Unit Hydrograph methodology was applied. =
= City of Scottsdale digital topographic mapping i
* with 1' and 2' contour intervals was used. N
L Routing Normal Depth Channel Rcuting was used with 8 point #
* Cross sections approximated from the BOSS River ¥
% Modeling System. X
B R R R e T T T
~*DIAGRAM
2 IT 5 750
3 10 3
L HEC-1 INPUT PAGE 2
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*x**x% [pdated ****=*

51012
SUB-BASIN 51012

6-HOUR RAINFALL, PATTERN NO. 2.93 WAS USED TO FIND TC & R FOR THIS BASIN

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .928
L =2.50 Kb = .041 Adj. Slope = 146.0
1.048
15
RAINFALL DEPTH OF 3.45 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
3.201
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.93
.000 «015 .020 .030 .047 .061 .074 .088 .102 .116
=131 .148 1L .218 .300 .470 .672 .799 .870 .914
.946 .960 +913 .287 1.000
.150 .390 5.800 .170 3.000
.€00 .425
0 3 5 8 12 20 43 75 90 96
100

SCHEMATIC DIAGRAM OF STREAM NETWORK

4 IN
* DDM
S KK
6 KM
7 KM
8 KM
9 KM
10 BA
11 IN
12 KM
13 PB
14 KM
1 PC
16 pC
17 PC
18 LG
19 uc
2 UA
21 UA
22 22
1
INPUT
LINE (V) ROUTING
NO. (.) CONNECTOR
5 S1012
(***} RUNOFF ALSO COMPUTED AT

IR R e R e e

-

(===>) DIVERSION OR PUMP FLOW

(<-==-) RETURN OF DIVERTED CR PUMPED FLCW

THIS LOCATICN

Tk E kR kR Kk x

*

D e

< FLOOD HYDROGRAPH PACKAGE (HEC-1) * ol U.S. ARMY CORPS OF ENGINEERS

" JUL 1997 ” * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* ¥ * DAVIS, CALIFORNIA 95616

* RUN DATE  04NOV99 TIME 15:51:49 * - {916) 756-1104 *
. * s «
R R A e R S R e A RS R R RS E R S S e R S R RS

DDM MCUHP1 Upper Rawhide Wash - Existing Concditions 100 yr, 6 hr sterm
OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLCT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 750 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1425 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 62.42 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEZT PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
XEw EEE AEE AKE ek k xEE RKH KRN KAE wAF KAK KT AAE EAE KEE kY Ak E Sk Sxk ek AkE k*w wAw kww K*A vrw wes wxE vwr kEE AW xE Aww
N
5 KK g 51012
Ferwr ke hhn
SUB-BASIN 51012
6-HOUR RAINFALL, PATTERN NO. 2.93 WAS USED TO FIND TC & R FCR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTCR OF .38
L=2.5 Kb = .C41 Adj. Slope = 146.0
RAINFALL DEPTH OF 3.45 WAS SPACIALLY REDUCED AS SHOWN BY THE P3 RECORD
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.93
TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME




SUBBASIN RUNOFF DATA

10 BA SUBBASIN CHARACTERISTICS
TAREA 1.05 SUBBASIN AREA
PRECIPITATION DATA
STORM 3.20 BASIN TOTAL PRECIPITATION
4 INCREMENTAL PRECIPITATION PATTERN
.01 .01 .00 .00 .00 00 .00 00 00 .01
.01 .01 .00 .00 .00 .00 .00 30 00 .00
.00 .00 .00 .00 .00 .Co .00 01 .01 .30
.01 .01 .01 .01 .01 .01 .02 02 .02 .03
.03 .03 .06 .06 .06 .07 .07 .07 .04 .04
.04 .02 .02 .02 .01 .01 .01 .01 .01 .0
.00 .00 .00 .00 .0 .00 .20 .0 .00 .00
.00 .00
18 LG GREEN AND AMPT LOSS RATE
STRTL .15 STARTING LOSS
DTH .39 MOISTURE DEFICIT
2SIF 5.80 WETTING FRONT SUCTION
XKSAT .17 HYDRAULIC CONDUCTIVITY
RTIMP 3.00 PERCENT IMPERVIOUS AREA
19 UC CLARK UNITGRAPH
TC .60 TIME OF CONCENTRATION
R .43 STORAGE COEFFICIENT
20 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 36.0
100.0
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .60 HR, = 43 HR
SNYDER  TP= .51 HR, ce= 74
UNIT HYDROGRAPH
32 END-OF-PERIOD ORDINATES
27, 76. 131 292. 674. 233. 874 726 596.
4390. 402. 330 271. 223. 183 124 102 33.
59. 56. 46 38. 31. 26. 17 14 12.
10. 8.
ke s P o -
HYDROGRAPH AT STATION 51012
TOTAL RAINFALL = 3.20, TOTAL LOSS = 1.78, TOTAL EXCESS = 1.43
SEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 62.42-KER
- (CFS) (HR)
(CFS)
+ 853. 4.42 160. 40. 15. 1s
(INCHES) 1.417 1.419 1.419 1.419
(AC-FT) 79 79. 79. 79
CUMULATIVE AREA = 1.05 SQ MI
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
ME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
5-HOUR 24-HOUR 72-KOUR
HYDROGRAPH AT
= 51012 853. 4.42 160. 40 15. 1.05

**+ NORMAL END OF KEC-1 ***
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FLOOD HYDROGRAPH PACKAGE (HEC-1) ' % U.S. ARMY CORPS OF ENGINEERS =
JUL 1997 & & HYDROLOGIC ENGINEERING CENTER *
VERSION 4.1 * £ 609 SECOND STREET *
N il DAVIS, CALIFORNIA 95616 ¥
N DATE 04NOV99 TIME 15:57:02 * & (916) 756-1104 %
R R R R e R R R e e e R R R R R R e e e e e R R R R R R R R
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
KXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XKXXX XXX

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE IDi s wwia lawais sam i assiSseeei s A S S5 s o (65 gersl A5 Thewns feorrord Bis.svaspmen s & waiss 0
1 ID DDM MCUHP1l Upper Rawnide Wash - Existing Conditions 100 yr, 6 hr storm
B T T B T e L T T
& This is a one basin model combining URW basins 0C5, 010 and 012 *
* with the identical scil distribution as basin 024. s
* .
- *

Flocd Control District of Maricopa County

i Upper Rawhide Wash Flooaplain Delineation Study
* FCD98-12 *
* *
*: EXISTING CONDITIONS HYDROLOGY .
* *
* 100 yr, 6 hr storm event *
* Prepared by Kimley-Horn and Associates, Inc. *
# KHA Job No. ©91131.02 =
* -
* November 19239
* *
* *
* This hydrology represents conditicns of the Upper Rawhide Wash and its %
* tributaries in existing conditions. %
* .
* There are two existing flow splits at CP062 and CP066, they will be cut off *
* and routed 100% to the dam site as part of the dam project. This model =
* accounts for the proposed diversion works with Rawnide Wash Dam. &
* *
* Input parameters for the model were determined using the Fiood Control ¥
* District of Maricopa County's (FCDMC) Drainage Design Ment System (DDMS). b
* x
* The values entered intc DDMS were tased on the following: =
* "
¥ Rainfall depths Point precipitation values were determined using ¥
x the isopluvial maps in the FCDMC Hydrology Manual *
. «
* Rainfall excess The Green and Ampt Methodology was used for o
¥ estimation of rainfall losses. Digital soil ¥
& maps for the City of Scottsdale were used to &
determine soil distributions. u
* Existing land use conditions were determined from ¥
% the City of Scottsdale General Plan digital %
X zoning map and asrial photos. e
* .
* Unit hydrographs 1 methodolcgy was applied. N
x rapnic mapping ®
% Routing 3

I i e e

*DIAGRAM
IT
I0

w U

[SCNTS)

LINE ID s oiajors b2




CLIWZU-al. 19.0 £, U1

T T R

4 IN 15
+ DDM #x%*% Updated ****+*

5 KK 51012
5 KM SUB-2ASIN 51012
7 KM 6-HOUR RAINFALL, PATTERN NO. 2.93 WAS USED TO FIND TC & R FOR THIS BASIN
8 KM THIS BASIN USZD RAINFALL REDUCTICN FACTOR OF .928
2 KM L=2.5 Kb = .041 Adj. Slope = 146.0
o} BA 1.048
11 IN i5
12 KM RAINFALL DEPTH OF 3.45 WAS SPACIALLY XEDUCED AS SHOWN BY THE P3 RECORD
13 PB 3.201
14 KM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.93
15 PC .000 .015 .020 .030 .047 .061 .074 .088 .102 .116
16 EC 131 .148 « 171 .218 .300 .470 .672 . 799 870 .914
17 PC .946 .960 <973 .987 1.000
18 L .150 .380 6.400 .140 12.000
19 uc .583 .412
20 uA 0 3 5 8 12 20 43 75 90 96
21 UA 100
22 2z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (=-->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<===-} RETURN OF DIVERTED OR PUMPED FLOW
] £1012
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
B s e s B R
- * * *
*x FLOOD HYDROGRAPH PACKAGE (HEC-1) = A U.S. ARMY CORPS OF ENGINEERS ¥
* JUL 1997 ® % HYDROLOGIC ENGINEERING CENTER *
5 VERSION 4.1 * & 609 SECCND STREET X
. * ' DAVIS, CALIFORNIA 95616 x
~ RUN DATE 04NOV99 TIME 15:57:02 = * {916) 756-1104 *
*

R B R e

DDM MCUHP1 Upper Rawhide Wash - Existing Conditions 100 yr, 6 hr storm

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT C PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN S MINUTES IN COMPUTATION INTERVAL
IDATE 5 C STARTING DATE
ITIME 000C STARTING TIME
NQ 750 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1425 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 62.42 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATICN DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

THE ATW KN AT CEX wkk whkk AHX XX K XK F FwF wwk kWK RHXE xwk wkk AXE wxF wkwk kk* kxw kkk Ak kwr Ak vk

- *
5 KK - £1012 *
. .

SIN 51012

RAINFALL, PATTERN NO. 2.93 W IN
ASIN USED RAINFALL REDUCTION FACTCR OF .92
2.50 Kb = .041 Adj. Slope = 146.0
RAINFALL DEPTH OF 3.45 WAS SPACIALLY REDUCED AS SHOWN BY THEE 23 RECORD
THE FOLLOWING PC RECORD USED A 5-HOUR STCRM WITH A PATTERN Nc. OF 2.93

R TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES
JXDATE i 0 STARTING DATE
JXTIME 0 STARTING TIME




SUBBASIN RUNOFEF DATA

10 BA SUBBASIN CHARACTERISTICS
TAREA 1.05 SUBBASIN AREA
PRECIPITATION DATA
°B STORM 3.20 BASIN TOTAL PRECIPITATION
I INCREMENTAL PRECIPITATION PATTERN
.01 .01 .00 .00 .00 .00 .00 m(e)
.01 .01 .00 .00 .00 .00 .00 .00
.00 .00 .00 .C0 .00 .00 .00 .01
+01 .01 .01 .01 .01 .01 .02 .02
.03 .03 .06 .06 .06 .07 .07 .07
.04 .02 .02 .02 +01 .01 <OL .01
.00 .00 .00 .Co .00 .00 .00 .00
.00 .00
18 LG GREEN AND AMPT LOSS RATE
) STRTL .15 STARTING LOSS
DTH .38 MOISTURE DEFICIT
PSIF 6.40 WETTING FRONT SUCTION
XKSAT .14 HYDRAULIC CONDUCTIVITY
RTIMP 12.00 PERCENT IMPERVIOUS AREA
19.Ue CLARK UNITGRAPH
TC .58 TIME OF CONCENTRATION
R .41 STORAGE COEFFICIENT
20 UAa ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 5.0 8.0 12,0 20.0 432.0 75.0
100.0
UNIT HYDROGRAPH PARAMET
CLARK TC= S8 HR, -41 HR
SNYDER TP= S0 HR, .76
UNIT HYDROGRAPH
31 END-OF-PERIOD ORDINATES
29 80. 143. 332. 740. 1029. 1010. 873. 713.
475 388. 316. 258. 211L. 172. 141. 115. 94.
62. 5%+ 42. 34. 28. 18. 15. 12.
8.
ok % x * ok e - x
HYDROGRAPH AT STATION s1012
TAL RAINFALL = 3.20, TOTAL LOSS = 1.53, TOTAL EXCESS = 1.67
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 62.42-HR
(CFS) {HR)
(CFS)
935, 4.42 187. 47. 18 18.
(INCHES) 1.660 1.667 1.667 1.667
(AC-FT) 93. 93, 935 98,
CUMULATIVE AREA 1.05 sQ MI
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLCW FOR MAXIMUM PERIOD BASIN
OPERATION STATION FLOW PEAK AREA
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPE AT
51012 935. 4.42 187. i7. 18. 1.05

*** NORMAL

END OF HEC-1

i
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.01
.00
.00
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TIME OF
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* * . *
¥ FLOOD HYDROGRAPH PACKAGE (HEC-1) * % U.S. ARMY CORPS COF ENGINEERS A
¥ JuL 1997 * ® HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECCND STREET K
N P L DAVIS, CALIFORNIA 95616 ¥
* PON DATE C4NOVSS TIME 16:01:41 * ' {916) 736-1104 %
. * * x

A XX X XTI XTF AR AT TN TR I T ATRT T TT AT TR AR T XX T A XA F TR TR TR R XTA T T T r bk

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX KXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS CF HEC-1 KNOWN AS HECl1 (JAN 73), HEC1GS, HEC1DB, AND HECLKW.

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

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

XINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE 4 2 [ Loias & wiwie 2\ s s Fieissass L S wsa s 5 B s wsier Teswmwses v s L P — 0
1 ID DDM MCUHP1l Upper Rawhide Wash - Existing Conditions 100 yr, 6 hr storm
LR R R R e R R R R R R R R R R R R i
* This is a one basin model combining URW basins 005, 010 and 012 %
* with the identical soil distribution flow path length and slope as *
* basin 024 *
* s
<5 Flood Control District of Maricopa County i
* Upper Rawnide Wash Floodplain Delineation Study N
* FCD98-12 *
* "
* EXISTING CONDITIONS HYDROLOGY =
« .
% 100 yr, 6 hr storm event -
= Prepared by Ximley-Horn and Associates, Inc. =
* KHA Jcb No. 091131.02 =
* -
* November 1399 2
* %
* -
* This hydrology represents conditions cf the Upper Rawhide Wash and its X
* tributaries in existing conditions. il
* “
* There are two existing flow splits at CP062 and CP066, they will be cut off ~
* and rcuted 100% to the dam site as part of the dam proj This model =
* accounts for the proposed diversion works with Rawhide Wasn Dam. %
« N
* Input parameters for the mcdel were determinea using the flocd Contrcl '
* District of Maricopa County's (FCDMC) Drainage Cesign Menu System (DDMS). *
* *
* The values entered into DDMS were based cn the following: *
* *
i Rainfall depths Point precipitaticn values were determined using =
* the isopluvial maps in the FCDMC Hydrology Manual =
* .
= Rainfall excess The Green and Ampt Methodology was used for *
* estimation of rainfall lcsses. Digital soil *
o maps for the City cf Sccttsdale were used to =
% determine soil distributions. .
* -
A Existing land use conditicns were determined from &
- the City of Scottsdale General Pflan digital '
* zoning map and aerial photos.
- ¥
* Unit hydrographs The Clark Unit Hydrcgraph methodology was applied. ¥
* City of Q»o:'sca e digital topcgraphic mapping *
* with 1' and ' contour intervals was usead. «
* x
¥ Routing Normal Depth Channel 1ou_;rg was used with 8 point a
L cross sections apprcximated from the B30SS River £
# Modeling System. #
. -
AR R AR AR kTR R A AN R TR EE T RN A A A R AR AN E A AN AT KA A A AN NI P A A AN A A A A RN AT AT
*
*DIAGRAM
2 IT 5 750
HEC-1 INPUT PAGE 2

LINE ID. wevoes L s ¢ ocoim 5 nBimnein o v wredeer a e oo e et s o s Bioiw o 0 3n (<P W o0 318 R 9 o o s 10




4 IN 1.5
* DDM *xx*x Updated *****

KK 51012
KM  SUB-BASIN 51012
KM  6-HOUR RAINFALL, PATTERN NO. 2.93 WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .92§
XM L =1.36 Kb = .041 BAdj. Slope = 255.0
BA  1.048
IN )
XM  RAINFALL DEPTH OF 3.45 WAS SPACIALLY REDUCED AS SHOWN BY THE 5B RECORD
8 3.201
KM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.93
eC .000 .015 .020 .030 .047 .061 .074 .088 .102 116
eC 133 .148 LA .218 .300 .470 .672 .799 .870 .914
PC .946 . 960 .973 .987  1.000
LG .150 .380 6.400 .140 12.000
uc .338 .154
UA 0 3 5 8 12 20 43 75 90 96
uA 100
%7
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
5 51012
{*++) RUNOFT ALSO COMPUTED AT THIS LOCATION
l#tititft't'irtﬁt"i"'w'*ﬁ't‘*tfi'vttﬁtt'x ER R R Y
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * U.S. ARMY CORPS OF ENGINEERS *
« JUL 1997 . . HYDROLOGIC ENGINEERING CENTER .
« VERSICN 4.1 * - 609 SZCOND STREET .
. * - DAVIS, CALIFORNIA 955616 *
= RUN DATE  04NOV99 TIME 16:01:41  + * (916) 756-1104 .
* . * *
R S R R R R R R R T T R L R R R R R R I T

DDM MCUHP1 Upper Rawhide Wash - Existing Conditions 100 yr, & hr storm

QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDRCGRAPH TIME DATA
NMIN S MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 750 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1425 ENDING TIME
ICENT 19 CENTURY MARK
CCOMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 62.42 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION F=ZET

FLCOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

Fhk kxw khdk Ak x hEk xkx b kk kkN Awk hwh kkh khkk kR E Ak * hAkK wkE wwk whkd Awkk hkh kwmw hkhk Ahkh kkd wwdk wwkk kW

" .
S KK * 51012 =
. .

SUB-BASIN £1012
6-HOUR RAINFALL, PATTERN NO. 2.93 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .928

L=1.56 Kb = .041 Adj. Slope = 355.0
RAINFALL DEPTH OF 3.45 WAS SPACIALLY REDUCED AS SHOWN BY THE 23 RECORD
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.93

11'IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE

JXTIME 0 STARTING TIME




SUBBASIN RUNOFF DATA

10 BA SUBBASIN CHARACTERISTICS
TAREA 1.05 SUBBASIN AREA
PRECIPITATION DATA
B STORM 3.20 BASIN TOTAL PRECIPITATION
14 PI INCREMENTAL PRECIPITATION PATTERN
501 .01 .00 .CO .00 co .00 .0 .00
.01 .01 .CO .00 .00 co .00 .00 .00
.00 .00 .00 .00 .00 20 .00 .01 01
.01 .01 .01 .01 .01 01 .02 .02 .02
.03 .03 .06 .06 .06 .07 .07 .07 .04
.04 .02 .02 .02 .01 e | .C1 .01 .01
.00 .00 .00 .00 .00 .00 .CC .00 .00
.C0 .00
18 LG GREEN AND AMPT LOSS RATE
STRTL .15 STARTING LOSS
TH .38 MOISTURE DEFICIT
PSIF 6.40 WETTING FRONT SUCTION
XKSAT .14 HYDRAULIC CONDUCTIVITY
RTIMP 12.00 PERCENT IMPERVIOUS AREA
19 UC LARK UNITGRAPH
TC .34 TIME OF CONCENTRATION
R .15 STORAGE COEFFICIENT
20 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
«0 3.0 5.0 8.0 120 20.0 43.0 75.0 90.0
100.0
-
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .34 HR, R= 15 HR
SNYDER TP= .29 HR, Cp= 99
UNIT HYDROGRAPH
13 END-OF-PERIOD CRDINATES
113 400. 1518. 2254. 1623. 241 541 310. 178. 102
£9 34 19
HYDROGRAPH AT STATION 51012
AL RAINFALL = 3.20, TOTAL LOSS = 1.53, TOTAL EXCESS = 1.67
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 62.42-HR
== {CFS) (HR)
(CFS)
+ 1278. I B | 188. 47. 18. 18.
(INCHES) 1.666 1.669 1.669 1.669
(AC-FT) 93 93 93. 99:
CUMULATIVE AREA = 1.05 sg MI
i RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SEZCOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM
OPERATION STATION FLOW PEAK AREA TAGE
+ 6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
+ 51012 1278. 4.17 188. 47. 18. 1.05

END OF Gk

HEC-1

NORMAL

.01
.00
.00
.03
.04
.01
.00

96.0

TIME OF
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Upper Rawhide Wash
FCD 98-12
KHA 091132.02

HEC-1 Input Parameters

Basin Soil Type - Area in Acres
Basin Area 6 33 61 63 72 90 93 96 121 122
(acres)
005 267 13.8 219.9 33.3
010 214 97.7 84.6 31.7
012 190 172.2 17.7
Total 671 | 284] 304] [ [ 83| | |
Area mi® 1.048
[ Basn2d4sails T 6.3 3137 | 1096 | 996 | 438 979 | o1 | af
DDMS Input Data
Basin Basin Top Bottom Travel Travel Basin
1D Area Elev. Elev. Length Length Slope
(mi®) (acres) () (f) (f) (mi) (f/mi)
51012 1.048 671 3140 2774 13200 2.50 146
Land Use 100% Desert 15
| 024 | 1020 | 653 | 3237 2684 | 8234 1.56 355 |

Kimley-Horn and Associates, Inc.

1 of1

11/04/1999, 4:03 PM




Upper Rawhide Wash HEC-1 Input Parameters
FCD 98-12
KHA 091132.02

. Soils Table (by Percent)
Basin | Basin Soail Type - Area in Acres
ID Area 6 33 61 63 72 90 93 96 121 122
(acres)
005 267 5% 82% 12%
010 214 46% 40% 15%
015 812 32% 59% 0% 1% 8%
017 137 6% 37% 14% 6% 36%
020 487 54% 19% 15% 1% 10% 0%
030 228 4% 39% 35% 17% 1% 5%
032 21 44% 52% 5%
034 191 7% 43% 2% 41% 4% 3%
036 161 19% 6% 48% 16% 10%
038 117 54% 43% 1% 2%
040 211 13% 1% 78% 5% 2% 0%
041 41 36% 2% 62%
042 208 2% 78% 18% 2%
043 183 25% 22% 37% 17% -
044 896 5% 4% 76% 8% 1% 4% 2%
. 046 71 49% 12% 39%
. 048 35 56% 44%
051 104 3% 37% 20% 40%
053 60 23% 77%
055 233 0% 44% 25% 7% 23%
058 1123 5% 0% 83% 4% 0% 8%
060 499 82% 13% 6%
062 467 2% 71% 21% 6%
064 304 16% 1% 35% 8% 40%
066 4 75% 30%
068 159 22% 14% 20% 33% 11%
070 508 22% 6% 2% 6% 4% 14% 48%

Kimley-Horn and Associates, Inc. 1 0of 1 11/04/1999, 2:28 PM




Upper Rawhide Wash

FCD 98-12

KHA 091132.02

HEC-1 Input Parameters

Soil Descriptions

FCDMC Saill

NRCS Sail

Rock

Number Code AKSAT Outcropping SR
43 6 0.620 0 Anthony-Arizo complex
70 33 0.230 0 Eba very gravelly loam, 1 to 8 percent slopes
98 61 0.150 0 Gran-Wickenburg complex, 1 to 10 percent slopes
100 63 0.140 25 Gran-Wickenburg-Rock outcrop complex, 1 to 7 percent slopes
109 72 0.090 30 Lehmans-Rock outcrop complex, 8 to 65 percent slopes
127 90 0.390 0 Momoli gravelly sandy loam, 1 to 5 percent slopes
130 93 0.330 0 Nickel-Cave complex, 8 to 30 percent slopes
133 96 0.070 0 Pinaleno-Tres Hermanos complex, 1 to 10 percent slopes
158 121 0.120 0 Tres Hermanos-Anthony complex, 1 to 5 percent slopes
159 122 0.330 0 Vado gravelly sandy loam, 1 to 5 percent slopes

Kimley-Horn and Associates, Inc.

1 of 1

11/04/1999, 2:28 PM




7. My other concern still persists regarding the inconsistency of the values when
comparing peaks and volumes between the 6-hour and 24-hour events, | wonder if
there is something wrong with the distribution pattern for the 24 hour storm??

. Maybe this is something the district might want to check out in case (it) is
something in your methods. A 24-hour event is approximately 1/3 greater than a 6-
hour rain and you would expect with this being the only difference input the Qs and
at least the volumes would be consistently approximately 1/3 greater, they are not.

While not directly an issue that we control and is part of the District methods, we suspect
that the variability is in fact related to the interaction of the rainfall distribution with the
rainfall runoff process. We had previously mentioned this at a meeting, but do not see
this as a problem. First, direct comparison between the 6- and 24-hour events, except for
absolute magnitude is somewhat misleading. The 6-hour storms and variable patterns
tend to recognize the "local” nature of the event, while the 24-hour pattern seems to be
somewhat more reflective of a general storm. In essence, when making estimates using
the 24-hour storms this variability in intensity, duration, and timing is best reflected by the
fact that both methods are run and the absolute peak often is used as the design Q.

If one would observe that the larger rainfall depth always resulted in the larger peak, there
would be no need to run the lower rainfall event. This does make sense when thinking
about the spatial variability in rainfall for longer vs. shorter duration storms.

K:\-Civil\09113102\DRAINAGE\Docs\commresp-fni11-3-99.doc
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Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009-6399

(602) 506-1501

FAX: (602) 506-4601

TT: (602) 506-5897

November 4, 1989

MEMO TO: Bob Elchenger, Kimley Horn & Associates
FROM: David B. Boggs, P. E.
SUBJECT: Upper Rawhide Wash Floodplain Delineation Study

The subject technical reports were reviewed for analysis of the present and future
conditions. The following are issues thar the District needs to be addressed by
Kimley Horn and Associates.

1- The velocity used to calculate the NSTPS for RO30-1 is low compared to other
subbasins with similar distance of travel. Hence the NSTPS value is quite high for
this subbasin. A verificatior and explanation is needed.

2- An explanation is needed as to the reason for choosing of the constant values m and
b for the Kb calculations for applications that are related to type B of table 5.1 of the
Drainage Design Manual, whereas the area is mainly of brushy alluvial fans, a type C
classification.

3- An explanation is also needed as to the reason behind the flows for some of the
subbasins being lower for the future conditions compared to the existing conditions
analysis.

Should there be a need to modify the Kb values and the NSTPS valueg, the final
Qs could also change. Therefore the hydrology analysis is not approved at this
time, until the consultant addresses the above comments.

The City of Scottsdale adds the following comments for your necessary action:

| have completed my review and discussed with Bill Erickson and Dave
Meinhart. We are comfortable with the downstream six hour Q100 of
approximately 8100 cfs. This compares reasonably well with 9100 cfs from
the comrected WRA/Griener medel.

We would like to sce 3134 cfs, shown in the comparisoens made on p.
4-13 rather than the 10,456 currently shown.

~~We believe the KHA precip. tatal of 3.45 to be more accurate than

the 3.66 used in the WRA/Griener model, and the corrected Griener model also
includes the carrection of the tofal drainage area used in the aerial
reduction factor for precip.. This was found to be in error, the total basin
area was never adjusted ta 13.81 sm.. from the original 9.70 sm.. in the
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aaaannavura LU, FCD [doos

WRA/FEMA model.
One typo type suggestion is the subbasin #066€ in Fig. 4-1 needs a
. leader pointing to its location on the map. this apparently was an
oversight as all the other exhibits have this leader(arrow?).
My only other concem that | would like you to look at is the
magnitude of the Q100 6 hr. values at CP012 and the upstream subbasins.
They seem extremely low and will be used as tha Q100 for floadplain mapping
purposes. The basin area is 1.05 sm.. with a Q = 687 cfs. As a comparison
basin 24 has an area = 1.02 sm.. and a Q100 = 1273 cfs. | think this needs
to have a good reason for a difference like this.
My other concern still persists regarding the inconsistency of the
values when comparing peaks and volumes between the 6 our and 24 hour
events. | wonder if there is something wrohg with the distribution pattern
for the 24 hr storm?? Maybe this is someathing the district might want to
check out in case is something in your methods. A 24 hr. event is
approximately 1/3 greater than a 6 hr. rain and you would expect with this
being the only difference input the Qs and at least the volumes would be
consistently approximately 1/3 greater........ they are not.

We can give you a [etter of acceptance after you have a chance to
finish your review and share your comrments, and if you can check out
subbasin 012 and let us know if you think there is a good reason for it
being this low. if you want to met and discuss just let me know.

Thanks
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Flood Control District of Maricopa County e

FLOOD G\OBTHOL 2801 West Durango Street
. DISTRIET = Phoenix, Arizona 85009-6399
|~ OB\ (602) 506-1501

| MARICOPA
COUNTY

FAX: (602) 506-4601
TT: (602) 506-5897

DATE : 09-21-99
MEMO TO: Bob Eichenger, P.E., Kimley-Horn & Associ\ates, Inc

i \ <ﬁ {2 ,.
FROM : David B. Boggs, P.E., Sr. Civil Engineer A il S JB{,}\VU

SUBJECT: Upper Rawhide Wash Flood Delineation Study

The City of Scottsdale and the District have agreed on the hydrology for the subject
study, providing the consultant provide the following items:

1- Correct the XKSAT values for basin 015. Provide the input Drainage Design Menu
System files with the corrected values and provide the corrected HEC-1 model.
Change the report to reflect these changes.

2- Provide to the District the HEC-1 model, with the added Concentration point at
subbasin 042. The report and the exhibits should be adjusted to reflect this new
concentration point.

With these changes the District and the City of Scottsdale will approve the hydrology
portion of the study, and we can finalize the Qs to be used for the floodplain delineation.

If you have any questions, please call me at 602-506-4528.
Please submit the revised project completion schedule as soon as possible.

Thank you for your cooperation to advance this study to its next phase.

Cc: Collis Lovely

p——




August 6, 1999

Mr. David Boggs

Project Manager

Flood Control District of Maricopa County
2801 W. Durango Street

Phoenix, Arizona 85009

Re: Upper Rawhide Wash Floodplain Delineation Study FCD 98-12
KHA No.: 091131.02
Dear David:
We enclose the responses to the City of Scottsdales comments on the final hydrology for
the Upper Rawhide Wash.
Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

Robert A. Eichinger, P.E.
Project Engineer

RAE:Ism

Encl: Comment responses
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Transmittal

Date: August 6, 1999 Job No: 091131.02 (FCD 98-12)

7600 N. 15th Street
Phoenix, AZ 85020

TEL 602 944 5500
FAX 602 944 7423

To:  Afshin Ahouraiyan

Flood Control District of Maricopa County

2801 W. Durango

Phoenix, AZ 85009

Re: Upper Rawhide Wash Hydrology

We are sending you

_X Attached __ Under separate cover via the following items:
___ Shop Drawings __ Prints/Plans ___ Samples __ Specifications ___Change
___ Other:
Copies Date No. Description
3 8/6/99 1 Technical Data Notebook - Final
3 8/6/99 1 Technical Data Notebook Supplement - Future Build-out Conditions - Final
1 8/6/99 5 Responses to City of Scottsdale final review comments of 6/25/99

These are transmitted as checked below:

_X_For your use Approved as submitted Resubmit copies for approval
___ Asrequested Approved as noted Submit copies for distribution
__ Forreview and comment Returned for corrections Return corrected prints
Remarks
Afshin,

For your review. If you need more information, please give me a call.

Please insert the figures G-1 to G-10 from the previous submittal if not included here.

Laurie

Copy to File; David Boggs Signed

Bob Eichinger




Flood Control District

Of Maricopa County

Upper Rawhide Wash Hydrology Submittal
(25 June 1999 comments)

Comments from Collis Lovely, City of Scottsdale:

Fig. 1-2 Please relocate the words "Rawhide Wash" between "A" symbol
and stream 4D to properly reflect the actual location of the main
stem.

The words "Rawhide Wash" have been relocated in place of the words "Stream 4D"

P.1,Sec. 1.1 Please add the following "at the request of the City of Scottsdale
through the FCDMC."

The first sentence of the paragraph in Section 1.1 has been revised to read as follows:
“This floodplain delineation study has been undertaken at the request of the City of
Scottsdale through the Flood Control District of Maricopa County (FCDMC) to develop
Flood Insurance Study (FIS) watershed hydrology for the Upper Rawhide Wash in
Scottsdale, Arizona."

Sec. 4.2.1 Last sentence: These tributaries have been 1.D'd in the previous
FEMA Study. Need to identify them by FEMA number, and
include them here for future reference.

The last sentence of the third paragraph has been revised to read: "This element is a
tributary diversion channel that diverts storm water flows from FEMA tributary streams 4A
and 4B located east of the basin to the basin site."

Sec. 4.3.1 This is a good clear statement about the split. However, we need
to add a statement of caution in regard to the potential instability of
this split over time. The distribution of flow could change in the
future as peak flows and/or sedimentation change the channel
cross section characteristics and the rating curve.

We have added the following sentence after Table 4-2: "The rating curve could change in
the future as peak flows and/or sedimentation change the channel cross section
characteristics and distribution of flow."

Table 4-3 Peaks for areas > 1.0 sq. mi. within acceptable ranges, however, 6
hr. peaks for areas < 1.0 sq. mi. below acceptable minimum
values. There are significant inconsistencies between areas with
the same basin area size; and between 6 hr. vs. 24 hr. values.

For example: Basin 12 needs to be checked, as well as Basin 024.
Both are 1.0 sq. mi. in size. The CSM ranges from 650 and 999
for 6hr and 1,245 to 2,434 for 24hr. Need to correct or provide
explanation why?
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The exceedingly low peak values for the small <1.0 sg. mi. basins
may not be adversely affecting the larger downstream peaks; but,
it along with the inconsistencies, don't give one a lot of confidence
in any of the model results.

Explanations and/or corrections to eliminate the inconsistencies
are necessary. Compare basins 10, 12, 30, and 40. Look at
Basins 46, 48, 53, 66, and 68 for Q6 vs. Q24.

The variations in discharge for the same basin area is a function of the physiographic
characteristics of the watershed. There are several different land types, slopes and soil
types in this watershed, resulting in differing flow rates for the same size basin. For
example, the contributing area to CP012 and the area of basin 024 are both one square
mile. The difference in the peak flows are due to steeper slopes of basin 024, and the
soil types. The runoff hydrograph for basin 024 also peaks one half hour before that of
CP012. The higher runoff from basin 024 is as expected due to these differences.

6. Table 4.5 Add last column from Table 4.6 and you can eliminate Table 4.6.
We chose to leave the tables as they are to separate the Region 12 and Region 13
calculations.

7. Table 4-7 Need to add the comparison with the Regression Equation Results

for the two regions (for basin area sizes of 14.06 and 13.81 sq.
mi.).
The FCDMC requested that we include USGS regression data and that should address
your comment.
8. Table 4-6 This is incomplete in that it does not compare any basin Q's over

1.76 sq. mi. in size. Please add comps at C.P. 12, 22, 26, 30, 36,
38, 40, 42, 46, 51, 62, 64, 68, and 70.

We feel that by looking at individual subbasin results that we are providing the best
comparisons. In our experience the problems between methods is related to subbasins.
Performing regression analyses on combined areas will mean mixing different land uses
and topography and will introduce more skew in the results.

9. Figure G-2 Did you forget to put in the routing paths? They are in the legend.
It would make sense to show them on the map so that it is
complete.

The routing paths are shown on Figure G-3: Routing Paths per FCDMC instructions. The
legend is consistent for all of the Figures G-1 to G-5.

10. G-2&G-7 Basin 42 should have C.P. where it joins main stem of Rawhide
Wash. As is, this is an erroneous assumption for Q peak for Basin
42, and the Q in the main stem. This can be seen on G-7.

Based on previous review meetings Basins 042 and 044 were split to show additional
definition. We could split and redefine subbasins ad infinitum and the results of the
hydrology would not be significantly impacted.
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11. Fig. G-3 Please combine this with G-2 so everything is one map, or provide
a third map? As itis, it does not allow one to check or understand
the routing sequences.

Figures G6 - G10 were added to show all of the information on one map. Figures G1-G5
are as the District requested.

12. G6-10 These are excellent exhibits.

Thank you for the comment.

13. Summary of Overall Results

Results are consistently low compared to previous studies, as well as the
regression equation (R.E.) results. Results are 32% lower than previous studies
and 67% to 58% lower than R.E. results.

The significant differences for Basins 05, [E] 2, 030, 44, B3], B8, ET} 62 64, 68,

and [70 warrant investigation into why these peak values are so much lower than
the R.E.results.

Extremely long travel lengths within (basins (] above), numerous watersheds could
explain some of the inconsistencies and/or low values. Also, the steeper slopes in
watersheds around Goldie Brown Ranch could be a factor in the inconsistencies.
All the inconsistencies need to be checked for possible coding or input errors and
evaluated if not input error, and specific reasons provided in the report that explains
them.

The results of the verification analysis using the USGS and ADOT methodology indicate
reasonable agreement between the HEC-1 model results and the regression models.
The results are within the confidence limits of the regressions. Variations between the
regression expected values and the HEC-1 results may be explained by differing site
conditions relating to soils, land slope, drainage area, vegetation cover, land use, etc.

Keep in mind that regression analysis is in essence a third methodology to estimate flood
peaks. There is no reason to assume that the numbers will be the same as the modeled
peaks. The regression equations are developed from relatively few stream gages in the
state and put into a Log Pearson Il distribution. The Log Pearson Il method was a
statistical distribution agreed to by a committee as reasonably representing the statistical
distribution of stream runoff data for the nation. The reason for the agreement was driven
by a desire at the federal level to achieve repeatable results. Subsequent to that time
individuals continue to remind us that perhaps there are better distributions than LPIII.
Within LPIIl, dependent on the length of record, the confidence intervals can range from
being very tight, to providing intervals of + 200% or more. This is indicative of the short
records and the flashy ephemeral nature of southwest watercourses.  Finally,
investigators have taken this LPIIl derived data, applied linear and muitiple regressions
and have developed estimates with unknown published coefficients of determination, and
published 100-year standard errors of the mean ranging from 39% to 48% for the data
utilized in the regression analysis.
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Finally, with respect to previous work performed on the watershed, keep in mind that
these methods were based on using kinematic wave methods on an upland watershed.
The rainfall method used in the Greiner investigation was based on a using the PH record
of the HEC-1, which results in one of the most conservative rainfall distributions used
within the state of Arizona. While the kinematic wave method in upland watersheds
provides the ability to closely check input, in essence we (and for that matter many other
hydrologists) are of the opinion that kinematic wave methods in upland watersheds do not
work because they violate the premise of directly connected impervious areas. Kinematic
wave methods are much better suited for urban environments. The net result is that the
kinematic wave methods tend to result in very quick and non-attenuated hydrographs that
are conservative, yet difficult to justify.

In closing there is nothing that we can do within the current scoped methods, that will
allow us to achieve agreement with the previous work. The models have been checked
and rechecked and the assertion by the City that we continue to add concentration points
or check input will not resolve the issues of methods. With regard to internal agreement
within the model, the variations pointed out by the City relate to different watershed types
and are not due to modeling error.

As for the FCDMC methods we are of the opinion that they are more representative of the
watershed conditions within Maricopa County as compared to those employed in
Scottsdale. We understand the policy concern that Scottsdale has regarding the differing
discharges, but this is not an issue that we can resolve by continuing to change the
model.

As a further check we put the Greiner hypothetical rainfall distribution into our model, with
the 100-yr rainfall of 3.66 in. This resulted in a watershed Qpeak for the KHA model of
10,424 cfs as compared to Greiner's Qpeak of 10,456 cfs.
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Transmittal

Date: May 26, 1999 Job No: 091131.02 (FCD 98-12)

7600 N. 15th Street
Phoenix, AZ 85020

TEL 602 944 5500
FAX 602 944 7423

To:  Collis Lovely

7447 E. Indian School Rd.

Suite 205

Scottsdale, AZ 85251

Re:  Upper Rawhide Wash Hydrology

We are sending you

_X Attached ____Under separate cover via the following items:
____ Shop Drawings ___ Prints/Plans ___ Samples __ Specifications ___Change
___ Other:
Copies Date No. Description
1 5/26/99 1 TDN - Hydrology - Final
1 5/26/99 1 TDN - Hydrology Supplement - Future Build-out Conditions - Final
1 5/26/99 3 Final Hydrology review comments and responses

These are transmitted as checked below:

X For your use Approved as submitted Resubmit
As requested Approved as noted Submit
For review and comment Returned for corrections Return

Remarks  Final Project Hydrology per scope of work.

copies tor approval
copies for distribution

corrected prints

Three copies have been sent to the District per the scope. This copy is for your use.

If you need more information, please give me a call.

Laurie

Copy to File Signed

Laurie Marin




Flood Control District

Of Maricopa County

Upper Rawhide Wash Hydrology Submittal
. (May 3, 1999 comments)

Comments from Afshin Ahouriyan, FCDMC:

1. Mr.Collis Lovely’s review comments dated April 19, 1999, should be addressed.

See foilowing pages.

2. Subbasin 024 was to be adjusted to include the flows in the upper part ofsubbasin
026. This has not been done yet. All the parameters need to be adjusted with the
change.

Subbasin 024 and 026 have been modified. Hydrologic parameters have all been
updated accordingly.

3. For easier review by FEMA, include the elevation values used for the routing and
time of concentration calculations on the final figures submitted in the Technical
data notebook.

The elevation values have been added.

4.  The subbasin boundary between basins 58 and 64 needs to be re-investigated.

The subbasin boundary was investigated and it is correct as is. The flow path of basin
064 was changed to reflect the longest flow path.

. 5. For time of concentration calculations, if the subbasins share a concentration point,
the low elevations for these basins have to be the same. An example is basins 026
and 022. Please check for other such locations and adjust the elevation values
accordingly.

The elevations at flow path ends have been adjusted.
6. For routing calculations, if the subbasins share a concentration point, the low
elevation of the upper subbasin should be the same as the high elevation for the

lower subbasin. Examples where this is not done are routings from CP038 to CP040
and CP040 and CP042. Please adjust other such cases accordingly.

The elevations at routing reach ends have been adjusted.

7. Please include a map with the topographic information showing the subbasins’
boundaries, longest flow paths for the time of concentrations, and flow paths for
routing reaches.

The map requested has been included as Figures G6 — G10.
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8. On all the figures, add a symbol to show where subbasins 032 and 066 are located.

Symbols have been added to clarify the locations of subbasins 032 and 066.

9. Provide all the hard copies of the back up data, such as the DDMS files used for the

hydrology analysis in the technical data notebook.

All DDMS files have been included.

Comments from Collis Lovely, City of Scottsdale:

1.

N

w

R

o

Fig. G-2: add C.P. #'s; and add routing reaches to show connections.

Figure G-2 is as requested by the Flood Control District of Maricopa County. We have
also included additional 600 scale figures in the final submittal, with all watershed
information including the topography for the entire study area.

Fig. G-3: Add C.P. #s

Figure G-3 is as requested by the Flood Control District of Maricopa County. We have
also included additional 600 scale figures in the final submittal, with all watershed
information including the topography for the entire study area.

Figures G1-3: Add symbol to I.D. the split flow at C.P. 012

A symbol has been added to show where the flow splits.

Pg. 6 of 8: Assume 100% of diversion stays in Rawhide Basin

The existing conditions 100 year, 24 hour flow at the split is 1049 cfs, with the split
determined by a rating curvee of the cross section at the diversion. While for purposes of
floodplain delineation, assuming no split in the existing condition model may be slightly
more conservative. We are concerned about the management ramifications of not
documenting this split. In general, we have identified an area where a small amount of
flow is leaving the Rawhide watershed, for the adjacent watershed. Those using this
work for design purposes may incorrectly assume no transfer of flow, leading to potential
design problems. As such, we believe it is prudent to continue to assume the flow split.

Under the future conditions model, we would be much more wiling to assume a
somewhat hypothetical split that would direct most or all the water through Rawhide
Wash, because we are not being tied to FEMA criteria.

Pg. 4 of 8: LOB and ROB n-values should be higher than channel maybe .045.

The LOB and ROB n-values have all been adjusted.

Pg. 3 of 8: What is the basis for determining Basins 060 — 070 have on 10%
vegetative cover — explain.

Ten percent vegetative cover was determined from field observations.
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7. Pg. 1 - HEC-1: Future Conditions Hydrology. HEC-1 printouts: complete the
statement “ is not to be used for........ ?

. “This future conditions hydrology is not to be used for floodplain delineation.”

8. G-1 & Text Need to I.D. the two splits at C.P. 062 and 066 and state that they will
be cutoff and 100% routed to the dam site as part of the dam project. Your existing
condition model is really existing plus the dam and associated improvements. |
think these need to be pointed out so people will understand the situation.

Comments have been added to the model for clarification.
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Memorandum

TO: Afshin Ahouraiyan

cc: Pedro Calza, Amir Motamedi

FROM: Doug Plasencia

DATE: February 17, 1999

RE: Upper Rawhide Wash Hydrology Verification
Contract: FCD 98-12

KHA JOB NO.: 091131.02

In the Draft Technical Data Notebook for Upper Rawhide Wash, we provided for
verification of the hydrology using the regional regression equations of ADOT.
What we found was a dramatic difference, especially in the smaller watersheds,
between our estimated values and those of the ADOT regression.

Upon further review, we realized that we had inadvertently used results for small
watersheds that had already been areally and temporally reduced based on the
larger 14 square mile watershed. Further, due to a miscommunication, we
reported the 6-hour versus the 24-hour results.

To rectify this situation, we switched to the 100-year, 24-hour storm event, which
resulted in an ultimate peak of 8,050 cfs at the outlet. Still somewhat lower than
the previous work of Ward, but clearly more consistent with these results.

The next step was to perform the verification using peak flow rates from the small
watershed based on non-reduced rainfall and distributions.

The net result is that the KHA-Upper Rawhide Wash Hydrology is quite
consistent with the regional regression equations of ADOT and the USGS, and
we are confident that the results are reflective of the watershed conditions. We
believe that the primary difference between our work and the previous work is the
use of Kinematic Wave routing versus the use of a Unit Hydrograph approach. It
has been our experience that the Kinematic Wave method is best applied in
urban street settings, and that in natural settings the overland flow velocities that
one can roughly estimate from the model routing, is very fast leading to high
peak flow estimations.

Based on FCD review comments and these findings, we will modify the final
TDN.
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Ty v Suite 250
and Associates 7600 N. 15th Street

Phoenix, AZ 85020

TEL 602 944 5500
FAX 602 944 7423

Transmittal

Date: January 11, 1999 JobNo:  09/131.02 (FCD 98-12)

To:  Afshin Ahouraivan

Flood Control District of Maricopa County

2801 W. Durango

Phoenix, AZ 85009

Re: Upper Rawhide Wash Hydrology

We are sending you

_X_Attached ___ Under separate cover via the following items:
___ Shop Drawings ___ Prints/Plans ____ Samples __Specifications ___Change
___ Other:
Copies Date No. Description

1 1/4/99 2 Comments and responses from submittals | and 2

1 1/4/99 2 Routing Cross Section modeled in FlowMaster

1 1/4/99 7 DDMS Input Data — Existing and Future Build-out Conditions models

1 1/8/99 9 HEC-1 output file (e3102-6.out) 100 yr, 6 hr — Existing conditions

1 1/8/99 9 HEC-1 output file (e3102-24.0ut) 100 yr, 24 hr — Existing Conditions

1 1/7/99 1 HEC-1 output file (d3102-6.out) 100 yr, 6 hr — Future Build-out Conditions

1 1/8/99 9 HEC-1 output file (d3102-24.0ut) 100 yr, 24 hr — Future Build-out Conditions

1 1/7/99 1 Future Build-out Conditions Zoning Map

These are transmitted as checked below:

For your use Approved as submitted Resubmit copies for approval
As requested Approved as noted Submit copies for distribution
X_ For review and comment Returned for corrections Return corrected prints
Remarks

Afshin,

For your review. The cross section for routing from 005 to CP010 is included. [t was the same in

BOSS and FlowMaster. If you need more information. please give me a call.

Laurie

Copy to  File: Pedro Calza Signed

Laurie Marin




UpHE Nawlide vvasii

FCD 98-12

KHA 091132.02

Lomments and Responses tor Submittais 1 & 2

Submittal #1
Com;nent Comment Action Taken
The following minor changes should be made to the i, ii - the table has been revised
DDMS input data table, i) Change the basin area units iii - Sample areas were examined with the
1 from Acres to Square miles, ii) Basin Slope percentages DDMS default %impervious values calculated
to feet/mile, iii) Make sure the corrected percent using soil types and land use. From these
impervious areas for each subbasin is shown on the comparisons, we opted to use the default DDMS
table. values as being representative.
Checking the length measurements, there is
adiscrepancy between the FCD and KHA's values. The flow paths were originally created and
2 Although the differences are less than 10%, however, a measured in AutoCAD. All lengths have been re
request is made that the consultant re-measures the checked and are accurate.
lengths.
3 The top elevation used for basin 005 should be 3140 not The eleyaiion las Been revisss.
3150.
Submittal #2
Com;nent Comment Action Taken
Correct the high elevation point for the routing reach " )
1 CPO65 to CPO70 from 2163 to 2184, The elevation has been revised.
There is no routing between basin 005 and basin 010, a
distance of 1000 feet. There is however a routing reach
. 1P 3 AIABRGRAELAEH (e BRMIREN.CPEat iy GO, A routing reach between basins 005 and 010
2 Either an explanation is needed as to why there is a s hoan added
routing reach for a length of 784 feet and not the 1000 T ’
feet, or the routing reach between basins 005 and 010
should be added to the HEC-1 model.
Looking at the schematics of the HEC-1 model, unless
ther.e e nggd i indite Sommat e f:urrent AN 9f The concentration point CP030 is located at a
3 basin 030, it is recommended that basin 030 be extended Biisens amiie nEsded e orapie
to CP035. This will eliminate the routing R035-1. Based | o d:lffn ¥
on this change, the parameters for basin 030 needs to be (i
adjusted accordingly.

. Kimley-Horn and Associates, Inc.

1 of 1

12/30/98




Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009-6399

(602) 506-1501

FAX: (602) 506-4601

TT: (602) 506-5897

12-28-98

MEMO TO: Pedro Calza

FROM: Afshin Ahouraiyan

SUBJECT: Upper Rawhide Wash Flood Delineation Study FCD 98-12

Kimley-Horn and Associates have made two hydrology submittals. The first dealt with the basin
parameters and the second one with routing parameters and a preliminary HEC-1 run. The
following are comments on both submittals.

For the first submittals:

[

-
J-

The following minor changes should be made to the DDMS input data table, i) Change the
basin area units from Acres to Square miles, ii) Basin Slope percentages to feet/mile iii)
Make sure the corrected percent impervious areas for each subbasin is shown on the table.
Checking the length measurements, there is discrepancy between the FCD and KHA’s values.
Although the differences are less than 10%, however, a request is made that the consultant re-
measures the lengths.

The top elevation used for basin 005 should be 3140 not 3150.

For the second submittal:

(=
P

Correct the High elevation point for the routing reach CP065 to CP070 from 2163 to 2184,
There is no routing between basin 005 and basin 010, a distance of 1000 feet. There is
however a routing reach for a distance of 784 between CP050 to CP0S5. Either an
explanation is needed as to why there is a routing reach for a length of 784 feet and not the
1000 feet, or the routing reach between basins 005 and 010 should be added to the HEC-1
model.

Looking at the schematics of the HEC-1 model, unless there is a need to find the flows at the
current location of basin 030, it is recommended that basin 030 be extended to CP035. This
will eliminate the routing R035-1. Based on this change, the parameters for basin 030 needs
to be adjusted accordingly. The rest of the HEC-| model is correct and approved.

There are no other comments on the two submittals. [f you have any questions please call me at
ext. 64519.




> B ?"1 Kimiey-Horn
Do, 00l and Associates, Inc.

August 6, 1999

Mr. David Boggs

Project Manager

Flood Control District of Maricopa County
2801 W. Durango Street

Phoenix, Arizona 85009

Re: Upper Rawhide Wash Floodplain Delineation Study FCD 98-12
KHA No.: 091131.02
Dear David:
We enclose the responses to the City of Scottsdales comments on the final hydrology for
the Upper Rawhide Wash.
Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

£ A AL o € Ag,
L_; —_\ =, LAcC y WM

Robert A. Eichinger, P.E.
Project Engineer

RAE:Ism

Encl: Comment responses

= a0 Al 3=30
=L 002 34 3300

TAX 502 944 "ig

Phoenix. Arizona
85020




Flood Control District

Of Maricopa County

Upper Rawhide Wash Hydrology Submittal
(25 June 1999 comments)

Comments from Collis Lovely, City of Scottsdale:

1.

2.

3.

4.

B.

Fig. 1-2 Please relocate the words "Rawhide Wash" between " A" symbol
and stream 4D to properly reflect the actual location of the main
stem.

The words "Rawhide Wash" have been relocated in place of the words "Stream 4D".

P.1,Sec. 1.1 Please add the following "at the request of the City of Scottsdale
through the FCDMC."

The first sentence of the paragraph in Section 1.1 has been revised to read as follows:
"This floodplain delineation study has been undertaken at the request of the City of
Scottsdale through the Flood Control District of Maricopa County (FCDMC) to develop
Flood Insurance Study (FIS) watershed hydrology for the Upper Rawhide Wash in
Scottsdale, Arizona.”

Sec. 4.2.1 Last sentence: These tributaries have been |.D'd in the previous
FEMA Study. Need to identify them by FEMA number, and
include them here for future reference.

The last sentence of the third paragraph has been revised to read: "This element is a
tributary diversion channel that diverts storm water flows from FEMA tributary streams 4A
and 4B located east of the basin to the basin site.”

Sec. 4.3.1 This is a good clear statement about the split. However, we need
to add a statement of caution in regard to the potential instability of
this split over time. The distribution of flow could change in the
future as peak flows and/or sedimentation change the channel
cross section characteristics and the rating curve.

We have added the following sentence after Table 4-2: "The rating curve could change in
the future as peak flows and/or sedimentation change the channel cross section
characteristics and distribution of flow."

Table 4-3 Peaks for areas > 1.0 sq. mi. within acceptable ranges, however, 6
hr. peaks for areas < 1.0 sq. mi. below acceptable minimum
values. There are significant inconsistencies between areas with
the same basin area size; and between 6 hr. vs. 24 hr. values.

For example: Basin 12 needs to be checked, as well as Basin 024.
Both are 1.0 sg. mi. in size. The CSM ranges from 650 and 299
for 6hr and 1.245 tc 2,434 for 24hr. Need to correct or provide
explanation why?

K:A-CIVILY09113102\DRAINAGE\Docs\commresp-fnl.doc




The exceedingly low peak values for the small <1.0 sg. mi. basins
may not be adversely affecting the larger downstream peaks; but.
it along with the inconsistencies, don't give one a lot of confidence
in any of the model resuits.

Explanations and/or corrections to eliminate the inconsistencies
are necessary. Compare basins 10, 12, 30, and 40. Look at
Basins 46, 48, 53, 66, and 68 for Q6 vs. Q24.

The variations in discharge for the same basin area is a function of the physiographic
characteristics of the watershed. There are several different land types, slopes and soil
types in this watershed, resulting in differing flow rates for the same size basin. For
example, the coniributing area to CP012 and the area of basin 024 are both one square
mile. The difference in the peak flows are due to steeper slopes of basin 024, and the
soil types. The runoff hydrograph for basin 024 also peaks one half hour before that of
CPO12. The higher runoff from basin 024 is as expected due to these differences.

6. Table 4.5 Add last column from Table 4.6 and you can eliminate Table 4.6.
We chose to leave the tables as they are to separate the Region 12 and Region 13
calculations.

7. Table 4-7 Need to add the comparison with the Regression Equation Resulits

for the two regions (for basin area sizes of 14.06 and 13.81 sq.
mi.).
The FCDMC requested that we include USGS regression data and that should address
your comment.
8. Table 4-6 This is incomplete in that it does not compare any basin Q's over

1.76 sq. mi. in size. Please add comps at C.P. 12, 22, 26, 30, 36,
38. 40, 42, 46, 51, 62, 64, 68, and 70.

We feel that by looking at individual subbasin results that we are providing the best
comparisons. In our experience the problems between methods is related to subbasins.
Performing regression analyses on combined areas will mean mixing different land uses
and topography and will introduce more skew in the results.

©

Figure G-2 Did you forget to put in the routing paths? They are in the legend.
it would make sense to show them on the map so that it is
complete.

The routing paths are shown on Figure G-3: Routing Paths per FCOMC instructions. The
legend is consistent for ail of the Figures G-1 to G-5.

10. G-2&G-7 Basin 42 should have C.P. where it joins main stem of Rawhide
Wash. As is. this is an erroneous assumption for Q peak for Basin
42, and the Q in the main stem. This can be seen on G-7.

Based on previous review meetings Basins 042 and 044 were split to show additional
cefinition.  We couid split and redefine subbasins ad infinitum and the resuits of ihe
hydrology wouid not be significantly impacted.
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11.

12.

13,

Fig. G-3 Please combine this with G-2 so everything is one map, or provide
a third map? As itis, it does not allow one to check or understand
the routing sequences.

Figures G6 - G10 were added to show all of the information on one map. Figures G1-G5
are as the District requested.

G6-10 These are excellent exhibits.

Thank you for the comment.

Summary of Overall Results

Results are consistently low compared to previous studies, as well as the
regression equation (R.E.) results. Results are 32% lower than previous studies
and 67% to 58% lower than R.E. resuits.

The significant differences for Basins 05, [T5], 22, 030, @4, B8, 58, B0, 62 64, 68,
and [7Q] warrant investigation into why these peak values are so much lower than
the R.E.results.

Extremely long travel lengths within (basins L. above), numerous watersheds could
explain some of the inconsistencies and/or low values. Also, the steeper slopes in
watersheds around Goldie Brown Ranch could be a factor in the inconsistencies.
All the inconsistencies need to be checked for possible coding or input errors and
evaluated if not input error, and specific reasons provided in the report that explains
them.

The results of the verification analysis using the USGS and ADOT methodology indicate
reasonable agreement between the HEC-1 model results and the regression models.
The results are within the confidence limits of the regressions. Variations between the
regression expected values and the HEC-1 results may be explained by differing site
conditions relating to soils, land slope, drainage area, vegetation cover, land use, efc.

Keep in mind that regression analysis is in essence a third methodology to estimate flood
peaks. There is no reason to assume that the numbers will be the same as the modeled
peaks. The regression equations are developed from relatively few stream gages in the
state and put into a Log Pearson Il distribution. The Log Pearson [l method was a
statistical distribution agreed to by a committee as reasonably representing the statistical
distribution of stream runoff data for the nation. The reason for the agreement was driven
by a desire at the federal level to achieve repeatable results. Subsequent to that time
individuals continue to remind us that perhaps there are better distributions than LPIII.
Within LPIIl, dependent on the length of record, the confidence intervals can range from
being very tight, to providing intervals of = 200% or more. This is indicative of the short
records and the flashy ephemeral nature of southwest watercourses. Finally,
investigators have taken this LPIIl derived data. applied linear and muitiple regressions
and have developed estimates with unknown published coefficients of determination, and
published 100-year standard errors of the mean ranging from 39% to 48% for the data
utilized in the regression analysis.
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Finally, with respect to previous work performed on the watershed, keep in mind that
these methods were based on using kinematic wave methods on an upland watershed.
The rainfall method used in the Greiner investigation was based on a using the PH record
of the HEC-1, which resuits in one of the most conservative rainfall distributions used
within the state of Arizona. While the kinematic wave method in upland watersheds
provides the ability to closely check input, in essence we (and for that matter many other
hydrologists) are of the opinion that kinematic wave methods in upland watersheds do not
work because they violate the premise of directly connected impervious areas. Kinematic
wave methods are much better suited for urban environments. The net result is that the
kinematic wave methods tend to result in very quick and non-attenuated hydrographs that
are conservative, yet difficult to justify.

In closing there is nothing that we can do within the current scoped methods, that will
allow us to achieve agreement with the previous work. The models have been checked
and rechecked and the assertion by the City that we continue to add concentration points
or check input will not resolve the issues of methods. With regard to internal agreement
within the model, the variations pointed out by the City relate to different watershed types
and are not due to modeling error.

As for the FCDMC methods we are of the opinion that they are more representative of the
watershed conditions within Maricopa County as compared to those employed in
Scottsdale. We understand the policy concern that Scottsdale has regarding the differing
discharges, but this is not an issue that we can resolve by continuing to change the
model.

As a further check we put the Greiner hypothetical rainfall distribution into our model, with
the 100-yr rainfall of 3.66 in. This resulted in a watershed Qpeak for the KHA model of
10,424 cfs as compared to Greiner's Qpeak of 10,456 cfs.
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and
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Consultants

Kimley-Horn

and Associates, Inc. Suite 250

7600 N 15th Street
Phoenix. Arizona 85020

TEL 602 944 5500
FAX 602 944 7423

Fax Transmittal

To: Afshin Ahouraiyan Fax: No.: 602-506-4601
Firm/Location: = FCDMC Job: No.: 091131.02
From: Laurie Marin Date: August 5, 1999
Original coming by mail: Yes: No: X

If you have any problems, please call 602-944-5500 and ask for: Patti

Total number of pages, including cover sheet: 9

Comments:

Afshin,

Here are our final comment responses from the COS comments. Also included is the revised.

hydrology verification section of the report. We will put the comment responses in a letter to you

tomorrow. Laurie

This facsimile is intended for the addressee named herein and may contain information that is confidential.
If you are not the intended recipient or the employee or agent responsible for delivery to the addressee, you
are hereby notified that any review, dissemination, disclosure, or copying of this communication is strictly
prohibited. [fyou have received this facsimile in error, please immediately notify us by telephone, and
return the original facsimile to us at the address above via the U.S. Postal Service. Thank you.




Flood Control District

Of Maricopa County

Upper Rawhide Wash Hydrology Submittal
(25 June 1999 comments)

Comments from Collis Lovely, City of Scottsdale:

1.

Fig. 1-2 Please relocate the words "Rawhide Wash" between "A" symbol
and stream 4D to properly reflect the actual location of the main
stem.

The words "Rawhide Wash" have been relocated in place of the words "Stream 4D".

P.1, Sec. 1.1 Please add the following "at the request of the City of Scottsdale
through the FCDMC."

The first sentence of the paragraph in Section 1.1 has been revised to read as follows:
"This floodplain delineation study has been undertaken at the request of the City of
Scottsdale through the Flood Control District of Maricopa County (FCDMC) to develop
Flood Insurance Study (FIS) watershed hydrology for the Upper Rawhide Wash in
Scottsdale, Arizona.”

Sec. 4.2.1 Last sentence: These tributaries have been [.D'd in the previous
FEMA Study. Need to identify them by FEMA number, and
include them here for future reference.

The last sentence of the third paragraph has been revised to read: "This element is a
tributary diversion channel that diverts storm water flows from FEMA tributary streams 4A
and 4B located east of the basin to the basin site."

Sec. 4.3.1 This is a good clear statement about the split. However, we need
to add a statement of caution in regard to the potential instability of
this split over time. The distribution of flow could change in the
future as peak flows and/or sedimentation change the channel
cross section characteristics and the rating curve.

We have added the following sentence after Table 4-2: "The rating curve could change in
the future as peak flows and/or sedimentation change the channel cross section
characteristics and distribution of flow."

Table 4-3 Peaks for areas > 1.0 sq. mi. within acceptable ranges, however, 6
hr. peaks for areas < 1.0 sg. mi. below acceptable minimum
values. There are significant inconsistencies between areas with
the same basin area size; and between 6 hr. vs. 24 hr. values.

For example: Basin 12 needs to be checked, as well as Basin 024.
Both are 1.0 sq. mi. in size. The CSM ranges from 650 and 999
for 6hr and 1,245 to 2,434 for 24hr. Need to correct or provide
explanation why?
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10.

The exceedingly low peak values for the small <1.0 sg. mi. basins
may not be adversely affecting the larger downstream peaks; but,
it along with the inconsistencies, don't give one a lot of confidence
in any of the model results.

Explanations and/or corrections to eliminate the inconsistencies
are necessary. Compare basins 10, 12, 30, and 40. Look at
Basins 46, 48, 53, 66, and 68 for Q6 vs. Q24.

The variations in discharge for the same basin area is a function of the physiographic
characteristics of the watershed. There are several different land types, slopes and soil
types in this watershed, resulting in differing flow rates for the same size basin. For
example, the contributing area to CP012 and the area of basin 024 are both one square
mile. The difference in the peak flows are due to steeper slopes of basin 024, and the
soil types. The runoff hydrograph for basin 024 also peaks one half hour before that of
CPO012. The higher runoff from basin 024 is as expected due to these differences.

Table 4.5 Add last column from Table 4.6 and you can eliminate Table 4.6.

We chose to leave the tables as they are to separate the Region 12 and Region 13
calculations.

Table 4-7 Need to add the comparison with the Regression Equation Results
for the two regions (for basin area sizes of 14.06 and 13.81 sq.
mi.).
The FCDMC requested that we include USGS regression data and that should address
your comment.

Table 4-6 This is incomplete in that it does not compare any basin Q's over
1.76 sq. mi. in size. Please add comps at C.P. 12, 22, 26, 30, 36,
38, 40, 42, 46, 51, 62, 64, 68, and 70.

We feel that by looking at individual subbasin results that we are providing the best
comparisons. In our experience the problems between methods is related to subbasins.
Performing regression analyses on combined areas will mean mixing different land uses
and topography and will introduce more skew in the results.

Figure G-2 Did you forget to put in the routing paths? They are in the legend.
It would make sense to show them on the map so that it is
complete.

The routing paths are shown on Figure G-3: Routing Paths per FCDMC instructions. The
legend is consistent for all of the Figures G-1 to G-5.

G-2&G-7 Basin 42 should have C.P. where it joins main stem of Rawhide
Wash. As is, this is an erroneous assumption for Q peak for Basin
42, and the Q in the main stem. This can be seen on G-7.

Based on previous review meetings Basins 042 and 044 were split to show additional
definition. We could split and redefine subbasins ad infinitum and the results of the
hydrology would not be significantly impacted.
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11.

12.

13.

Fig. G-3 Please combine this with G-2 so everything is one map, or provide
a third map? As it is, it does not allow one to check or understand
the routing sequences.

Figures G6 - G10 were added to show all of the information on one map. Figures G1-G5
are as the District requested.

G6-10 These are excellent exhibits.

Thank you for the comment.

Summary of Overall Results

Results are consistently low compared to previous studies, as well as the
regression equation (R.E.) results. Results are 32% lower than previous studies
and 67% to 58% lower than R.E. results.

The significant differences for Basins 05, [15], 22, [030, @44, 55, [58], £0] 62 64, 68,
and [70) warrant investigation into why these peak values are so much lower than
the R.E.results.

Extremely long travel lengths within (basins [] above), numerous watersheds could
explain some of the inconsistencies and/or low values. Also, the steeper slopes in
watersheds around Goldie Brown Ranch could be a factor in the inconsistencies.
All the inconsistencies need to be checked for possible coding or input errors and
evaluated if not input error, and specific reasons provided in the report that explains
them.

The results of the verification analysis using the USGS and ADOT methodology indicate
reasonable agreement between the HEC-1 model resuits and the regression models.
The results are within the confidence limits of the regressions. Variations between the
regression expected values and the HEC-1 results may be explained by differing site
conditions relating to soils, land slope, drainage area, vegetation cover, land use, etc.

Keep in mind that regression analysis is in essence a third methodology to estimate flood
peaks. There is no reason to assume that the numbers will be the same as the modeled
peaks. The regression equations are developed from relatively few stream gages in the
state and put into a Log Pearson Il distribution. The Log Pearson Il method was a
statistical distribution agreed to by a committee as reasonably representing the statistical
distribution of stream runoff data for the nation. The reason for the agreement was driven
by a desire at the federal level to achieve repeatable results. Subsequent to that time
individuals continue to remind us that perhaps there are better distributions than LPIII.
Within LPIIl, dependent on the length of record, the confidence intervals can range from
being very tight, to providing intervals of + 200% or more. This is indicative of the short
records and the flashy ephemeral nature of southwest watercourses. Finally,
investigators have taken this LPIIl derived data, applied linear and multiple regressions
and have developed estimates with unknown published coefficients of determination, and
published 100-year standard errors of the mean ranging from 39% to 48% for the data
utilized in the regression analysis.

K:\-CIVIL\09113102\DRAINAGE\Docs\commresp-fnl.doc




Finally, with respect to previous work performed on the watershed, keep in mind that
these methods were based on using kinematic wave methods on an upland watershed.
The rainfall method used in the Greiner investigation was based on a using the PH record
of the HEC-1, which results in one of the most conservative rainfall distributions used
within the state of Arizona. While the kinematic wave method in upland watersheds
provides the ability to closely check input, in essence we (and for that matter many other
hydrologists) are of the opinion that kinematic wave methods in upland watersheds do not
work because they violate the premise of directly connected impervious areas. Kinematic
wave methods are much better suited for urban environments. The net result is that the
kinematic wave methods tend to result in very quick and non-attenuated hydrographs that
are conservative, yet difficult to justify.

In closing there is nothing that we can do within the current scoped methods, that will
allow us to achieve agreement with the previous work. The models have been checked
and rechecked and the assertion by the City that we continue to add concentration points
or check input will not resolve the issues of methods. With regard to internal agreement
within the model, the variations pointed out by the City relate to different watershed types
and are not due to modeling error.

As for the FCDMC methods we are of the opinion that they are more representative of the
watershed conditions within Maricopa County as compared to those employed in
Scottsdale. We understand the policy concern that Scottsdale has regarding the differing
discharges, but this is not an issue that we can resolve by continuing to change the
model.

As a further check we put the Greiner hypothetical rainfall distribution into our model, with
the 100-yr rainfall of 3.66 in. This resulted in a watershed Qpeak for the KHA model of
10,424 cfs as compared to Greiner's Qpeak of 10,456 cfs.
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4.5.2 Verification of R__ults
Indirect Verification Methods

We have provided for verification of the hydrology for Upper Rawhide Wash by using the
regional regression equations from the Arizona Department of Transportation. We conducted
the verification using peak flow rates based on non-reduced rainfall and distributions for the
existing conditions 100-year, 24-hour storm. We used the non-reduced rainfall for comparison
with the peak subbasin discharges as computed using the region 12 and region 13 regression

equations. A summary of the computations is in Appendix D.8.

Table D.8.1 is a summary of the HEC-1 peak discharges for the 100-year 24-hour with areal
reduction. Table D.8.2 is a summary of the HEC-1 peak discharges for the 100-year 24-hour
with no areal reduction. Both tables are for existing project conditions and provide a unit

discharge for each subbasin in cfs per square mile.

Table D.8.3 summarizes the computation using the ADOT regression equations for indirect
method No 2 (see page 10-5 ADOT highway drainage manual). Indirect method No. 2 provides
a regression equation for the 100-year peak discharge and a regression equation for the
maximum recorded discharge. A review of Table D.8.3 indicates fair agreement between the
HEC-1 peak discharges and the ADOT indirect method 100-year discharge on a subbasin by
subbasin comparison. Examination of the concentration points result in somewhat of a scatter
of results. This is due to the fact that the HEC-1 model accounts for routing and summation of
hydrographs for determination of peak discharges while the ADOT method only uses watershed

area.

We have plotted on ADOT figures 10-3 and 10-4 the 100-year HEC-1 peak discharges for
subbasins from 0.1 to 2.0 square miles and for 1.0 to 20 square miles, respectively. On figure
10-3, the plotted subbasins are well within the 75% tolerance limit lines about the 100-year
discharge line. On figure 10-4, the plotted subbasins are mainly located at the upper 75%

tolerance limit. These plots indicate that the HEC-1 peak discharges are within reasonable

expectations and agreement with previous studies conducted in Arizona.

Our next step for hydrology verification was to follow ADOT indirect method No. 3 using regionai
regression equations. Table D.8.4 provides a summary of the data required to use the
regression equations presented in the ADOT manual. The Upper Rawhide Wash watershed is
located in near the boundaries of regions 12 and 13. Therefore, we computed the 100-year

peak discharge using the regression equations for both regions 12 and 13.

The results of the computations are plotted by subbasin area and 100-year discharge for region




12 on figures 10-20 and 1. 21. Examination of the plotted data p. .s on figure 10-20 indicates
that most of the points are outside the “cloud of common values”. This indicates that the Upper
Rawhide Wash may not be similar to the drainage area sites with characteristics that fall within
this cloud of common values. However, the drainage area versus peak discharge plotted values
in figure 10-21 are relatively consistent with the regression line. We then plotted the 100-year
discharge for region 13 on figure 10-22. We observe the same consistency in figure 10-22 as
observed in figure 10-21. The plotted data points are clustered fairly well around the regression

line and follow the trend of the regression.

Finally, we plotted the subbasin drainage area versus peak discharge on the USGS figures 41
and 42 from their report titled “Methods for Estimating Magnitude and Frequency of Floods in the
Southwestern United States” (USGS Open file report 93-419). These figures are the same as
the ADOT figures 10-20 and 10-21, but ADOT did not include the bounding limits as shown in
the USGS figures. A review of the plots on figures 41 and 42 indicate that the regression resuits
for the subbasins fall within the envelope curves and the 100-year peak discharge relationship

for the regions 12 and 13.

The results of the verification analysis using the ADOT methodology indicates reasonable
agreement between the HEC-1 model results and the regression results, particularly when
plotted on the regression curves. Variations may be explained by differing site conditions

relating to soils, land slope, drainage area, vegetation cover, land use, etc.

Comparison with Previous Models of the Watershed

The results of this study were compared to two other models - the General Drainage Plan for
North Scottsdale, Arizona by Water Resources Associates, Inc. (WRA) completed in 1988 and
revised in 1989; and the Scottsdale Desert Greenbelt, Rawhide Wash Hydrologic Report done
by Greiner, Inc. and the City of Scottsdale in 1994. The Greiner hydrology was based on the
WRA hydrology and followed the same methodology.

The draft TDN completed by Kimiey-Horn and Associates, Inc. (KHA) and dated January 1999
contained a detailed comparison of KHA's preliminary results and the above models. After
subsequent discussions with the Flood Control District of Maricopa County and the City of
Scottsdale review comments were incorporated and this report reflects the final results.

Adjustments were made to the vegetative cover, subbasins and concentration points were
added and flow paths were adjusted. A comparison of final flow values for this study are in

Table 4-5.




Table 4-5: . _mparison of Final Flows to WRA & :iner Models

100 yr, 6 hr
Drainage Q Time to
Area peak
[mi?] [cfs] (hr]
KHA 14.06 6896 53
Greiner 13.81 10456 3.9
% difference 34%

The differences in the methodologies used for the WRA & Greiner studies and the KHA study

are as follows:

Table 4-6: HEC-1 Methodology Comparison (KHA vs. WRA & Greiner)

Method KHA WRA & Greiner
Rainfall Distribution |FCDMC Point rainfall Hypothetical Storm
Losses Green and Ampt SCS Curve Number

’ Clark - Time of concentration |, . .
Hyd h
Unit Hydrograp from DDMS - Papadakis Kinematic wave method

The variation of flow results between our work and that done by others is primarily related to the
Clark Unit Hydrograph vs. Kinematic Wave Routing and perhaps to a lesser degree the
difference in rainfall distribution. We are of the opinion that the Clark Unit Hydrograph better
represents natural watersheds, and that the District's rainfall distributions are more

representative of a high intensity desert storm.

As a further check we put the Greiner hypothetical rainfall distribution into our model, with the
100-yr rainfall of 3.66 in. This resuited in a watershed Qpeak for the KHA model of 10,424 cfs

as compared to Greiner's Qpeak of 10,456 cfs.




June 25, 1999

TO: Pedro Calza, Flood Control District of Maricopa County
FROM: Collis Lovely, Drainage Planner
CC: Laurie Marin, Kimley-Horn and Associates

RE: Review Comments on 5/26/99 Hydrology Report-Upper Rawhide FPDS

Fig. 1-2 Please relocate the words "Rawhide Wash" between symbol and
stream 4D to properly reflect the actual location of the main stem.

P.1,Sec.1.1 Please add the following "at the request of the City of Scottsdale through
the FCDMC."

Sec. 4.21 Last sentence: These tributaries have been |.D'd in the previous FEMA
Study. Need to identify them by FEMA number, and include them here for
future reference.

Sec. 4.3.1 This is a good clear statement about the split. However, we need to add a
statement of caution in regard to the potential instability of this split over
time. The distribution of flow could change in the future as peak flows
and/or sedimentation change the channel cross section characteristics and
the rating curve.

Table 4-3 Peaks for areas > 1.0 sq. mi. within acceptable ranges, however, 6 hr.
peaks for areas < 1.0 sq. mi. below acceptable minimum values. There are
significant inconsistencies between areas with the same basin area size;
and between 6 hr. vs. 24 hr. values.

For example: Basin 12 needs to be checked, as well as Basin 024. Both
are 1.0 sq. mi. in size. The CSM ranges from 650 and 999 for 6hr, and
1,245 to 2,434 for 24hr. Need to correct or provide explanation why?

The exceedingly low peak values for the small <1.0 sq. mi. basins may not
be adversely affecting the larger downstream peaks; but, it along with the
inconsistencies, don't give one a lot of confidence in any of the the model
results.




Table 4.5

Table 4-7

Table 4-6

Figure G-2

G-2 & G-7

Fig. G-3

G6-10

Summary of

Explanations and/or corrections to eliminate the inconsistencies are
necessary. Compare basins 10, 12, 30, and 40. Look at Basins 46, 48, 53,
66, and 68 for Qs vs. Q24.

Add last column from Table 4.6 and you can eliminate Table 4.6.

Need to add the comparison with the Regression Equation Results for the
two regions (for basin area sizes of 14.06 and 13.81 sq. mi.).

This is incomplete in that it does not compare any basin Q's over 1.76 sq.
mi. in size. Please add comps at C.P. 12, 22, 26, 30, 36, 38, 40, 42, 46,
51, 62, 64, 68, and 70.

Did you forget to put in the routing paths? They are in the legend. It would
make sense to show them on the map so that it is complete.

Basin 42 should have C.P. where it joins main stem of Rawhide Wash. As
is, this is an erroneous assumption for Q peak for Basin 42, and the Q in
the main stem. This can be seen on G-7.

Please combine this with G-2 so everything is one map, or provide a third
map? As itis, it does not allow one to check or understand the routing
sequences.

These are excellent exhibits.

Results are consistently low compared to previous studies, as well as

Overall Results the regression equation (R.E.) results. Results are 32% lower than

previous studies and 67% to 58% lower than R.E. results.

The significant differences for Basins 05, [T5], 22}, 030, @4, 55| 58, £0, 62,
64, 68, and [70 warrant investigation into why these peak values are so
much lower than the R.E.results.

Extremely long travel lengths within (basins above), numerous
watersheds could explain some of the inconsistencies and/or low values.
Also, the steeper slopes in watersheds around Goldie Brown Ranch could
be a factor in the inconsistencies.

All the inconsistencies need to be checked for possible coding or input
errors and evaluated if not input error, and specific reasons provided in the
report that explains them.




Hrpretes T

Ftroop ConrroL DistricT 093002

of

Maricopa County BOARD OF DIRECTORS

lan Brewer
Fulton Brock
Andrew Kunasek
Don Stapley
Mary Rose Garrido Wilcox

(T,
~ ISINYEE

-_FLOOD CONTROL /. %%
Q) DISTRICT—

of

| HARICOPA B
COUNTY

259

¥

2801 West Durango Street * Phoenix, Arizona 85009-6399
Telephone (602) 506-1501
Fax (602) 506-4601
TT (602) 506-5897

May 3, 1999

Mr. Doug Plasencia, P.E.
Kimley-Horn and Associates
7600 North 15% Street
Phoenix, Arizona 85020

Subject: Upper Rawhide Wash Hydrology Submittal

Dear Doug:
'The District has received the subiect HEC-1 model and the back up data. The following comments
should be addressed:

1. Mr. Collis Lovely’s review comments dated April 19, 1999, should be addressed.

2. Subbasin 024 was to be adjusted to include the flows in the upper part of subbasin 026. This
has not been done yet. All the parameters need to be adjusted with the change.

For easier review by FEMA, include the elevation values used for the routing and time of
concentration calculations on the final figures submitted in the Technical data notebook.

(98]

4.  The subbasin boundary between basins 58 and 64 needs to be re-investigated.

For time of concentration calculations, if the subbasins share a concentration point, the low
elevations for these basins have to be the same. An example is basins 026 and 022. Please
check for other such locations and adjust the elevation values accordingly.

6.  For routing calculations, if the subbasins share a concentration point, the low elevation of the
upper suhbasin shonld he the same as the hioh elevation for the lewer subhasin. Examnples

where this is not done are routings from CP038 to CP(40 and CP040 to CP042. Please adjust
other such cases accordingly.

7.  Please include a map with the topographic information showing the subbasins’ boundaries,
longest flow paths for the time of concentration calculations, and flow paths for routing
reaches.

8. On all the figures, add a symbol to show where subbasins 032 and 066 are located.

9. Provide all the hard copies of the back up data, such as the DDMS files used for the hydrology
analysis in the technical data notebook.




This letter should serve as our final comments on the hydrology analysis of this project, conditional to all
the above mentioned points being adjusted accordingly.

If you have any questions on this matter, please feel free to contact me at 506-4519.
Sincerely,
R ' %'g—

Afshin Ahouraiyan




Flood Control District

Of Maricopa County

Upper Rawhide Wash Hydrology Submittal
(May 3, 1999 comments)

Comments from Afshin Ahouriyan, FCDMC:

1. Mr.Collis Lovely’s review comments dated April 19, 1999, should be addressed.

See following pages.

2. Subbasin 024 was to be adjusted to include the flows in the upper part ofsubbasin
026. This has not been done yet. All the parameters need to be adjusted with the
change.

Subbasin 024 and 026 have been modified. Hydrologic parameters have all been
updated accordingly.

3.  For easier review by FEMA, include the elevation values used for the routing and
time of concentration calculations on the final figures submitted in the Technical
data notebook.

The elevation values have been added.

4.  The subbasin boundary between basins 58 and 64 needs to be re-investigated.

The subbasin boundary was investigated and it is correct as is. The flow path of basin
064 was changed to reflect the longest flow path.

5. For time of concentration calculations, if the subbasins share a concentration point,
the low elevations for these basins have to be the same. An example is basins 026
and 022. Please check for other such locations and adjust the elevation values
accordingly.

The elevations at flow path ends have been adjusted.

6. For routing calculations, if the subbasins share a concentration point, the low
elevation of the upper subbasin should be the same as the high elevation for the
lower subbasin. Examples where this is not done are routings from CP038 to CP040
and CP040 and CP042. Please adjust other such cases accordingly.

The elevations at routing reach ends have been adjusted.

7. Please include a map with the topographic information showing the subbasins’
boundaries, longest flow paths for the time of concentrations, and flow paths for
routing reaches.

The map requested has been included as Figures G6 — G10.

K:\-CIVIL\09113102\DRAINAGE\Docs\commresp.doc




8. On all the figures, add a symbol to show where subbasins 032 and 066 are located.

Symbols have been added to clarify the locations of subbasins 032 and 066.

9. Provide all the hard copies of the back up data, such as the DDMS files used for the

hydrology analysis in the technical data notebook.

All DDMS files have been included.

Comments from Collis Lovely, City of Scottsdale:

1.

2.

3.

4

5.

6.

Fig. G-2: add C.P. #'s; and add routing reaches to show connections.

Figure G-2 is as requested by the Flood Control District of Maricopa County. We have
also included additional 600 scale figures in the final submittal, with all watershed
information including the topography for the entire study area.

Fig. G-3: Add C.P. #'s

Figure G-3 is as requested by the Flood Control District of Maricopa County. We have
also included additional 600 scale figures in the final submittal, with all watershed
information including the topography for the entire study area.

Figures G1-3: Add symbol to I.D. the split flow at C.P. 012

A symbol has been added to show where the flow splits.

Pg. 6 of 8: Assume 100% of diversion stays in Rawhide Basin

The existing conditions 100 year, 24 hour flow at the split is 1049 cfs, with the split
determined by a rating curvee of the cross section at the diversion. While for purposes of
floodplain delineation, assuming no split in the existing condition model may be slightly
more conservative. We are concerned about the management ramifications of not
documenting this split. In general, we have identified an area where a small amount of
flow is leaving the Rawhide watershed, for the adjacent watershed. Those using this
work for design purposes may incorrectly assume no transfer of flow, leading to potential
design problems. As such, we believe it is prudent to continue to assume the flow split.

Under the future conditions model, we would be much more wiling to assume a
somewhat hypothetical split that would direct most or all the water through Rawhide
Wash, because we are not being tied to FEMA criteria.

Pg. 4 of 8: LOB and ROB n-values should be higher than channel maybe .045.

The LOB and ROB n-values have all been adjusted.

Pg. 3 of 8: What is the basis for determining Basins 060 — 070 have on 10%
vegetative cover — explain.

Ten percent vegetative cover was determined from field observations.

K:\-CIVIL\09113102\DRAINAGE\Docs\commresp.doc




7. Pg. 1 — HEC-1: Future Conditions Hydrology. HEC-1 printouts: complete the
statement “ is not to be used for........ ?

. “This future conditions hydrology is not to be used for floodplain delineation.”

8. G-1 & Text Need to I.D. the two splits at C.P.062 and 066 and state that they will
be cutoff and 100% routed to the dam site as part of the dam project. Your existing
condition model is really existing plus the dam and associated improvements. |
think these need to be pointed out so people will understand the situation.

Comments have been added to the model for clarification.

K:\-CIVIL\09113102\DRAINAGE\Docs\commresp.doc




O%1(31,0Z
COULE S
REVIEW OF DRAFT FIELD RECONNAISSANCE REPORT
FOR FLOOD DELINEATION STUDY
FCD CONTRACT NO. 98-12
BY
R.W. CRUFF, P.E.
MARCH 4, 1999

I do not have any significant comments on the Field Reconnaissance Report. I might
disagree with some of the N-values, but without going in the field, it would be only
nitpicking, as I believe that we wouldn’t disagree in final by more than + or -0.005. It
looks to me like they have done a very professional job of looking at the N-values and
documenting their work.
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May 3, 1999

Mr, Doug Plasencia, P.E.
Kimley-Horn and Associates
7600 North 15" Street
Phoenix, Arizona 85020

Subject: Upper Rawhide Wash Hydrology Submittal

Dear Doug:
The District has received the subject HEC-1 model and the back up data. The following comments
should be addressed: :

1. Mr. Collis Lovely’s review comments dated April 19, 1999, should be addressed.

2.  Subbasin 024 was to be adjusted to include the flows in the upper part of subbasin 026. This
has not been done yet. All the parameters need to be adjusted with the change.

3. For easier review by FEMA, include the elevation values used for the routing and time of
concentration calculations on the final figures submitted in the Technical data notebook.

The subbasin boundary between basins 58 and 64 needs to be re-investigated.

5. For time of concentration calculations, if the subbasins share a com.:enh'ation point, the low
elevations for these basins have to be the same. An example is basins 026 and 022. Please
check for other such locations and adjust the elevation values accordingly.

6. For routing calculations, if the subbasins share a concentration point, the low elevation of the
upper subbasin should be the same as the high elevation for the lower subbasin. Examplcs.
where this is not done are routings from CP038 to CP040 and CP040 to CP042. Please adjust
other such cases accordingly.

7.  Please include a map with the topographic information showing the subbasins’ boundaries,
longest flow paths for the time of concentration calculations, and flow paths for routing
reaches.

8.  Onall the figures, add a symbol to show where subbasins 032 and 066 are located.

9. Provide all the hard copies of the back up data, such as the DDMS files used for the hydrology
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This letter should serve as our final comments on the hydrolo

the above mentioned points being adjusted accordingly.

If you have any questions on this matter, please feel free to contact me at 506-4519.

Sincerely,

A —

Afshin Ahouraiyan

05/03/99

MON 11:23
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B.3 MEETING MINUTES OF REPORTS




<A

Kimley-Horn
and Associates, Inc.

Suite 250

7600 N. 15th Street

Phoenix, Arizona

85020
December 22, 1998

Mr. Pedro Calza

Project Manager

Flood Control District of Maricopa County
2801 W. Durango Street

Phoenix, Arizona 85009

Re: Upper Rawhide Wash Floodplain Delineation Study FCD 98-12
KHA No.: 091131.02

Dear Pedro:

We have enclosed the minutes of the progress meeting held at your offices on December
17, 1998.

If you have any questions, please contact me or Bob Eichinger at 944-5500.

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

P

y

Doug Plasencia, P.E.
Associate

DJP:rae

Encl: Meeting Minutes for Progress Meeting No. 5

TEL 602 944 5500
FAX 602 944 7423

\\1iOMER\VOLZ\PROJECT\-CIVIL\O?I 13 lOZ\CORRESPOND\PROGRESSMEETINGNOS.RTF




[ = " Kimley-Horn
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and Associates, Inc. i
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
UPPER RAWHIDE WASH FLOODPLAIN DELINEATION
FCD 98-12
MEETING MINUTES
KIMLEY-HORN AND ASSOCIATES, INC.
Meeting Date: Dec. 17, 1998 Meeting No.: 5 — Progress Meeting

Meeting Time: 3:00 PM
Meeting Place: Flood Control District of Maricopa County

Attendees: FCD - Scott Ogden, Pedro Calza, Russ Cruff
KHA — Doug Plasencia, Bob Eichinger,

. Item No.

1. Scott’s last day is Friday, December 18, 1998. Pedro will take over as District P.M.
and Russ Cruff will be reviewing hydraulics portion of project.

2. Doug submitted November invoice. Included bullet points of items completed and

percent completes. Reviewed accomplished tasks.

Topo for project acquired from City (question from Pedro).

4. Other December accomplishments: Afshin approved watershed boundaries, we had
one minor revision to subbasin boundary, discussed subbasin parameters, working
model by end of Dec/early Jan

5. Schedule: 120 days from NTP to get draft TDN hydrology

6. Discussion Items:

a. Field Survey: not done yet. Waiting for Scottsdale to provide mailing list for
right of entry letters.

b. Have not reviewed race car driver’s property. — map per recognized
improvements.

c. KHA has design plans for this property, but no grading plans inside. Possible
that some flow may skirt around block wall to south wash.

d. KHA is master planning Goldie Brown Ranch. Master plan drainage report
states that the FCD is conducting an FIS presently. Master drainage plan to
conform to FCD study. No competing hydrology.

e. Public involvement meetings are to be removed from KHA scope of work. This
is a request from the City of Scottsdale. Doug estimated effort for these two

W

meetings .
f.  Doug contacted Michael Baker regarding 88 datum versus "29 datum. KHA
. will conduct study in ’88 and provide tables and annotations in ’29. District

requested KHA to obtain letter from Michael Baker confirming approach. Doug

\\HOMER\VOL2\PROJECT\-CIVIL\09113 102\CORRESPOND\PROGRESSMEETINGNOS RTF
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also estimated the additional effort for this work. Becomes a push with the
effort for the two public meetings. District Ok’d and is agreeable. Still need to
make a change order however.

g. Future conditions hydrology- no assumed retention/detention

h.  Administrative- Pedro Hydrology — Afshin Hydraulics — Russ

i.  Let Pedro know if City of Scottsdale is responsive with mailing list.

These are the minutes of the meeting as understood by KHA. Any revisions to these
minutes must be received in writing by KHA 7 days after receipt of these meeting
minutes.
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