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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 Street
Phoenix,Arizona 85003

Re: Upper Rawhide Wash Flood Insurance Study
FCD 98-12
KHANo.091131002

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

Dear Richard, I

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 fmal 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 [mal
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.

~~~
Doug Plasencia, P.E.
Project Manager

DJP:ske

•
TEL 602 944 5500
FAX 602 944 7423
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1.1 PURPOSE

Introduction

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:

1.3 LOCATION

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

•

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
Floodplain Delineation Study 1-1
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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 (11 i h 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 (11 i h Street alignment), Township 5 North, Range 5 East.

Upper Rawhide Wash
Floodplain Delineation Study 1-2
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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.

Upper Rawhide Wash
Floodplain Delineation Study 1-5

ADWR Technical Data Notebook
. Final Report



e_2 S_t_U_d_Y_D_O_C_U_m_e_n_t_at_io_n_A_b_s_t_ra_c_t

Table 2-1: Form SSA1-97

Study Documentation Abstract Initial Restudy CLOMR LOMR Other
for FEMA Submittals Study ./

SECTION 2.1: Study Documentation for FEMA Submittals

2.1.1 Date Study Accepted

2.1.2 Study Contractor Kimley-Horn and Associates, Inc.

Contact Doug Plasencia, P.E. (Project Manager)

Address 7600 North 15th 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

2.1.7 Reach Description T5N, R4E to T6N, R5E: 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)
date

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 2-1
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 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:

D 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).

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

~ Other Describe: New Study

2. OVERVIEW

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

D Physical Change D Improved Methodology/Data D Floodway Revision

~ 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
08500 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

~ Riverine D Channelization

D Coastal D Levee/Floodwall

D Alluvial fan [8J Bridge/Culvert

D Shallow Flooding (e.g. Zones AO and AH) D Dam, Lakes D Fill
Other (describe) D 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
Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP?
DYes [8J No

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

2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase at any location by more than
0.000 feet? 0 Yes 0 No [8J 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)? 0 Yes [8J 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 0 performing 0 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. DYes 0 No

6. REVIEW FEE
[8J N/A

The review fee for the appropriate request category has been included. 0 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.
DYes

Please see Instructions for Fee Amounts

7. SIGNATURE
Note: I understand that my signature indicates that all information
submitted in support of this request is correct

Signature of Revision Requester

Richard Harris, P.E., Project Manager
Printed Name and Title of Revision Requester

Maricopa County Flood Control District
Company Name

Tele hone No.: 602 506-4528 Date: 6/7/2001

Note: Signature indicates that the community understands, from the
revision requester, the impacts of th revision on flooding
conditions in t com . 'ty.

J

Signature of Community Official

Collis Lovely, Public Works Planner
Printed Name and Title of Community Official

City of Scottsdale
Community Name

Telephone No.: 480 312-7852 Date: 6/7/2001

Check which forms have been included with this requestCERTIFICATION BY REGISTERED PROFESSIONAL
ENGINEER AND/OR LAND SURVEYOR

. cation is in a ordance wit~h. 1, Sect 65.2

Signature

Doug Plasencia. P.E., Vice President
rinted Name and Title of Revision Requester

egistr No. 24426 Expires (Date) 12/31/02 State AZ

Type of License/Expertise: Civil Engineering

Form Name and (Number)
[8J Hydrologic (3)
[8J Hydraulic (4)
o Mapping (5)
o Channelization (6)
[8J Bridge/Culvert (7)
o Levee/Floodwall (8)
o Coastal (9)
o Coastal Structures (10)
o Dam (11)
o Alluvial Fan (12)

Reguired if ......
new or revised discharges
new or revised water-surface elevations
floodplain/floodway changes
channel is modified
addition/revision of bridge/culvert
addition/revision of levee/floodwall
new or revised coastal elevations
addition/revision of coastal structure
addition/revision of dam
structures proposed on alluvial fan

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



FEDERAL EMERGENCY MANAGEMENT AGENCY I 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),
Washinqton, 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 floodm source 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

o Improved data 0 Changed physical condition of watershed~ No existing analysis

D Alternative methodology o Proposed Conditions (CLOMR) D 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: [8J Yes 0 No Diskettes provided: [8J Yes 0 No

2. METHODOLOGY FOR NEW ANALYSIS

Indicate Method
D Statistical Analysis of Gage Records
~ Regional Regression Equations
~ Precipitation/Runoff Model
~ Other

Required Data
Form 3 - Attachment A
Form 3 - Attachment C
Form 3 - Attachment D
Back-u com utations and su data

Data Included
DYes 0 No
~ Yes D No
~ Yes D No
~ Yes D No

3. APPROVAL OF ANALYSIS

The hydrologic analysis has already been approved by a local, state, or Federal Agency. ~ Yes 0 No D Not Required

If Yes, attach evidence of approval. ~ Approval attached. If No, attach explanation. 0 Explanation attached.

4. COMPARISON OF BASE FLOOD DISCHARGES

Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs)

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. D Explanation Included D Explanation Not Required

5. HISTORICAL FLOODING INFORMATION

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
MT-2 Form 3 Page 1 of 5Hydrologic Analysis Form

historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations and dates,
nd source of information. 0 Data Attached [8J Data Not Available

FEMA Form 81-89B



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS

aging Station:

Gage Location (latitude and longitude):

FIS:

1. Number of years of data

Systematic

Historical

Revised:

2.

3.

4.

Homogeneous data

Data adjustments

Number of high outliers

Low outliers

Zero events

DYes

DYes

D No

D No

DYes

DYes

D No

D No

5. Generalized skew

6. Station skew

7. Adopted skew

8. Probability distribution used Oustify if log-Pearson III was
not used)

9.

10.

11.

12.

Transfer equations to ungaged sites

If Yes, specify method

Expected probability*

Comparison of results with other analyses

If Yes, describe comparison

Attach analysis including plot of flood-frequency curve. Analysis Attached? DYes

DYes

DYes

DYes

D No

D No

D No

D No

*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.

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

Select one location for Confidence Limits Evaluation (describe location):

1. Discharges for selected location:
Exceedence Probability

10% (10-year)

2% (50-year)

1% (100-year)

0.2% (500-year)

FIS:

cfs

cfs

cfs

cfs

Revised:

cfs

cfs

cfs

cfs

2. 1% Annual Chance (Base) Flood Confidence Intervals

90% Confidence Interval:

50% Confidence Interval:

5% limit

95% limit

25% limit

75% limit

cfs

cfs

cfs

cfs

If the discharge of the base flood in the FIS is beyond the 50% confidence interval but within the 90%
terval, does the base flood elevation change by 1.0 foot or more? DYes D No

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

confidence

4. Confidence Limits Analysis Attached? DYes D No

FEMA Form 81-89B

•
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ATTACHMENT C: REGIONAL REGRESSION EQUATIONS

Bibliographical Reference:

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.

5. Urbanized conditions calculations

6. Percent of watershed urbanization

Is the watershed controlled?

8. Comparison with other analyses

If the answer to 5, 7, or 8 is Yes, explain methdology
below. If data are not available, indicate with N/A.

Comments

Compared to two previous studies. (SEE SECTION 4 OF REPORD

FIS: Revised:

DYes o No 0 Yes ~ No

N/A

0 Yes 0 No 0 Yes ~ No

0 Yes 0 No ~ Yes 0 No

9. Attach computation and supporting maps, delineating the watershed boundary and drainage area divides.

Computation and Supporting Maps provided? ~ Yes o No

FEMA Form 81-89B

•
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3.

5.

6.

7.

8.

9.

ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FIS:

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:

Revised:

July, 1997

NOAA Atlas 2, Vol VIII

FCD of Maricopa County

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

10.

11.

12.

13.

14.

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

DYes

DYes

DYes

DYes

DYes

o No

o No

DNo

o No

o No

DYes

DYes

DYes

DYes

DYes

[8J No

[8J No

[8J No

[8J No

[8J No

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

Information and Maps provided? [8J Yes o No

NOTE: FEMA olic

FEMA Form 81-898

•
conditions.

Hydrologic Analysis Form MT-2 Form 3 Page 5 of 5



•
FIGURE 10-9

FLOOD REGIONS IN ARIZONA
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 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
eviewing 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

Manaqement and Budget, Paperwork Reduction Project (3067-0148), Washinqton, DC 20503.

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

Note: Fill out one form for each f100din 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)? 0 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:
Full input and output listings along with files on diskette for each of the models
listed below (items 1-4) and a summary of the source of input parameters used in
the models must be provided. The summary must include a description of any
changes made from model to model (e.g., Duplicate Effective model to Corrected
Effective model). At a minimum, the Duplicate Effective (item 1) and the Revised or
Post-Project Conditions (item 4) models must be submitted. See instructions for
directions on when other models may be required.

for areas which do not have detailed
flooding:
Only the 100-year (Base) flood profile is
required. A hydraulic model is not required for
areas which do not have detailed flooding;
however, BFEs may not be added to the
revised FIRM. If a hydraulic model is developed
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 D Natural File Name __D Floodway File Name
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective mod,els (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 D Natural File Name __D 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 D Natural File Name __ D 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 D Natural File Name __ D 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.

~- P'ea,e attach a ,heel de,cnbing all othe, mode" submitted along with the file name,. 8l Natural 8l 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



Explain how they were determined.

3. STARTING WATER-SURFACE ELEVATIONS

Explanation Attached? o Yes D No

If the effective study is an approximate study, the slope/area method is recommended.
For detailed anal sis studies, usin a known water-surface elevation is recommended.

4. RESULTS from the model used to revise the 100- ear 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.

D Supercritical depth 0 Critical Depth D Drawdowns D Negative Floodway Surcharges

D Floodway Surcharges Greater Than Maximum Allowed by Community/State

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

D Floodway discharge is different than the Natural 1DO-year (base) flood discharge.

D Project causes 1DO-year floodplain or f100dway elevations to increase (state if increases are located off the
requester's property)

Explanation attached with Form ~ Explanation provided on attached printout D

If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK·2 computer program? DYes
(see instructions for information on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

~ No

a. 1DO-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 1DO-year
elevations tie into the existing 1DO-year water surface elevations at each end of the project.

Downstream End SEE ATIACHED SHEET within __ (feet) Upstream End __ within __ (feet)
Cross-Section # Cross-Section #

b. Floodway Elevations - indicate the difference in water surface elevations where the project f100dway elevations tie into
the existing f100dway water surface elevations at each end of the project.

Downstream End __ within __ (feet)
Cross-Section #

Upstream End __ within __ (feet)
Cross-Section #

c. Floodway widths - indicate the difference in f100dway widths where the project f100dway widths tie into the existing floodway
width at each end of the project.

Downstream End __ within __ (feet)
Cross-Section #

Upstream End __ within __ (feet)
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:

0 Stream Name ~ Community Name D Corporate Limits labeled

~ Confluences labeled ~ Channel Stationing ~ Streambed profiled

~ HorizontalNertical Scales indicated ~ 1DO-year elevs profiled*

0 Road Crossings ~ Labeled ~ Low Chord Elevations

~ Study limits labeled

~ Cross Sections labeled

~ Top of Road Elevations

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

Floodway Data Table

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

Floodway Data Table Attached ~ Yes

FEMA Form 81-89C

D Not Required

Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2



• Starting Watersurface Elevation

Reach

Rawhide Wash
Tributary 1
Tributary 2
Tributary 3
Tributary 4

Program

Main.prj
Trib1.prj
Trib2.prj
Trib3.prj
Trib4.prj

Note

Normal Depth S=0.035
Fixed watersurface elevation from Rawhide Wash
Fixed watersurface elevation from Rawhide Wash
Fixed watersurface elevation from Tributary 2
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 1



FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE I COASTAL MAPPING

O.M.B No. 3067-0148
Expires April 30, 2001

ONo ~ N/A
o No [8J N/A
o No ~ N/A
ONo ON/A
ONo ON/A
ONo ON/A

o No ~ N/A
ONo ~ N/A
o No ON/A
o No ON/Ao No ON/A
ONo ON/A
ONo [8J N/A
ONo [8J N/A
o No ~ N/A

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),
Washin ton, DC 20503.
You are not required to respond to this collection of information unless a valid OMS Control Number is displayed in the upper right corner of
this form.

Note: Fill out one form for each floodin source studied

Community Name: City of Scottsdale

Flooding Source: Rawhide Wash

Project Name/Identifier: Upper Rawhide Wash Floodplain Delineation Study

This is a [8J Manual 0 Digital submission. Digital map submissions may be used to update digital FIRMs (DFIRMs). For
u datin DFIRMs, these submissions must be coordinated with FEMA Head uarters as far in advance as ossible.

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

a. Revised approximate 1OO-year floodplain boundaries (Zone A) 0 Ves
b. Revised detailed 100- and 500-year floodplain boundaries 0 Ves
c. Revised f100dway boundaries 0 Ves
d. Location and alignment of all cross sections with stationing control indicated ~ Ves
e. Stream alignments, road alignments and dam alignments ~ Ves
f. Current community boundaries ~ Ves
g. Effective 100- year floodplain and f100dway boundaries from FIRM/FBFM reduced or

enlarged to the scale of the topographic workmap 0 Ves
Tie-ins between the effective and revised 100-, 500-year and floodway boundaries 0 Ves
The requester's property boundaries and community easements ~ Ves

j. The signed certification of a registered professional engineer ~ Ves
k. Location and description of reference marks ~ Ves
I. Vertical datum (example: NGVD, NAVD) ~ Ves
m. Coastal zone designations tie into adjacent areas not being revised 0 Ves
n. Location and alignment of all coastal transects used to revise the coastal analyze 0 Ves
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune 0 Ves

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 l' 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
f100dway 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? 0 Ves ~ No

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

.MA Form 81-890 Riverine I Coastal Mapping Form MT-2 Form 5 Page 1 of 2



Has fill been/will be placed in the regulatory floodway?
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4).

The fill is: o Existing

2. EARTH FILL PLACEMENT

o Proposed

DYes o No

3. Has fill been/will be placed in floodway fringe (area between the f100dway
and 1DO-year floodplain boundaries)?

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

DYes o No

a. Are fill slopes for granular materials steeper than one vertical
on one-and-one-half horizontal?

If Yes, justify steeper slopes

DYes o No

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 1DO-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
1DO-year flood must, at a minimum, be protected by stone or rock riprap.)

DYes

If No, describe erosion protection provided

o No

c. Has all fill placed in revised 1DO-year floodplain been compacted to 95 percent of the maximum density obtainable
with the Standard Proctor Test Method or acceptable equivalent method? 0 Yes 0 No

d. Can structures conceivably be constructed on the fill at any time in the future? DYes o 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.

4.

Fill certification attached

Has fill been/will be placed in a V zone?

DYes

DYes

o No

o No

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

DYes o No

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

FEMA Form 81-890

•
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 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), Washinqton, DC 20503.
You are not required to respond to this collection of information unless a valid OMS 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.): 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):

C8J New bridge/culvert not modeled in the FIS

o Modified bridge/culvert previously modeled in the FIS

o 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, HYB)

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 DYes D No [gI N/A

I P_L_E..A_S_E_R..E_F...E..R..T.O.....TH_.E.....IN_S.T..R,;,;U_C;.;,T_IO;;";N_S.....FO..R;",;",,,;,T_H..E..A..P..P.R_O..P.R..IA.T.E_M.A..I..L..IN.G.A..D..D;;,;R..E_S;;,,;S I

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):

I:8J Dimensions (height, width, span, radius, length)

I:8J Shape (culverts only)

I:8J Material

o Beveling or Rounding

I:8J Wing Wall Angle

o Low Chord Elevations - Upstream and Downstream

o Top of Road Elevations - Upstream and Downstream

I:8J Structure Invert Elevations - Upstream and Downstream

I:8J Stream Invert Elevations - Upstream and Downstream

o Skew Angle

I:8J Cross-Section Locations

o Distances Between Cross Sections

o Erosion Protection

e 3_._S_E_D_IM_E_N_T_T_RA_N_S..P_O_R_T_C_O..N_S..'_D_E_RA_T_I_O_N_S .,

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

o Method used to estimate sediment transport

o Method used to estimate scour and/or deposition

o 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 I O.M.B. Burden No. 3067-0148
BRIDGE/CULVERT Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
ompleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any

suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project (3067-0148), Washinqton, DC 20503.
You are not required to respond to this collection of information unless a valid OMS Control Number is displayed in the upper right
corner of this form.

Community Name: City of Scottsdale

Flooding Source: Rawhide Wash

Project Namelldentifier: 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):

~ New bridge/culvert not modeled in the FIS

o Modified bridge/culvert previously modeled in the FIS

o 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 DYes 0 No ~ N/A

1 ......P..LiiiiiEA..S..Eiiiiioi.RiiiiE..F..E'''''R...T...O..T'''''H..E.....IN'''''S.T..R..U...C.T..1O.N..S.....F..O..R..T..H..E.A..P.P...R..O.P..R..I..A..T..E...M..,A..I..L1..N.G..A..D....DRioiiiii.ES..S 1

FEMA Form 81-89F

•
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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):

~ Dimensions (height, width, span, radius, length)

o Shape (culverts only)

~ Material

o Beveling or Rounding

o Wing Wall Angle

~ Low Chord Elevations - Upstream and Downstream

~ Top of Road Elevations - Upstream and Downstream

o Structure Invert Elevations - Upstream and Downstream

o Stream Invert Elevations - Upstream and Downstream

I2J Skew Angle

[8J Cross-Section Locations

o Distances Between Cross Sections

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 1DO-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

o Method used to estimate sediment transport

o Method used to estimate scour and/or deposition

o 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 I a.M.B. Burden No. 3067-0148
BRIDGE/CULVERT Expires April 30,2001

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the
time for reviewing instructions, searching eXisting data sources, gathering and maintaining the needed data, and
ompleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any

suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Proiect (3067-0148), WashinQton, DC 20503.
You are not required to respond to this collection of information unless a valid OMS Control Number is displayed in the upper right
corner of this form.

Community Name: City of Scottsdale

Flooding Source: Rawhide Wash

Project Namelldentifier: 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):

~ New bridge/culvert not modeled in the FIS

o Modified bridge/culvert previously modeled in the FIS

o 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, HYB)

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 DYes 0 No [8J N/A

1 P_L.E..A.S...E_R_E..F...E..R..T''''O......TH_Eiiiiiiooi.IIN..S''''T...R.U...C...T..1O_N..S..F..O..R.....T_H...E...A..P...P..R.O..P..R..IA_T_E_M_A_I_L_IN_G_A_D_D_R_E_S_S ~

FEMA Form 81-89F

•
Bridge/Culvert Form MT-2 Form 7 Page 1 of 2



2. DRAWING CHECKLIST

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

~ Dimensions (height, width, span, radius, length)

D Shape (culverts only)

~ Material

D Beveling or Rounding

D Wing Wall Angle

~ Low Chord Elevations - Upstream and Downstream

~ Top of Road Elevations - Upstream and Downstream

D Structure Invert Elevations - Upstream and Downstream

D Stream Invert Elevations - Upstream and Downstream

~ Skew Angle

~ Cross-Section Locations

D Distances Between Cross Sections

D Erosion Protection

3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 1DO-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):

D Estimated sediment load

D Method used to estimate sediment transport

D Method used to estimate scour and/or deposition

D 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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• 3 Survey and Mapping Information

•

•

Refer to Volume 2 of 4 for Technical Data Notebook Section 3 - Survey and Mapping

Information.

Upper Rawhide Wash
Floodplain Delineation Study 3-1

ADWR Technical Data Notebook
. Final Report
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•

•

4

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

Hydrology

Upper Rawhide Wash
Floodplain Delineation Study 4-1

ADWR Technical Data Notebook
Final Report
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5

Refer to Volume 4 of 4 for Technical Data Notebook Section 5 - Hydraulics.

Hydraulics

Upper Rawhide Wash
Floodplain Delineation Study 5-1

ADWR Technical Data Notebook
. Final Report
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•
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6

Not part of this study

Erosion and Sediment Transport

Upper Rawhide Wash
Floodplain Delineation Study 6-1

ADWR Technical Data Notebook
. 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
Floodplain Delineation Study 7-1

ADWR Technical Data Notebook
. Final Report
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APPENDIX A

A.1 DATA COLLECTION SUMMARY

A.2 REFERENCED DOCUMENTS

Upper Rawhide Wash
Floodplain Delineation Study A-1

References

ADWR Technical Data Notebook
. Final Report
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A.1 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.
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David Boggs
Flood Control District Maricopa County
2801 w. Durango
Phoenix, AZ 85009

Rc: 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 a[ the breakout identified at
CPOU. Because of the unstable nature of our alluvial sand bed channels we don't feel confident
that the hydraulic section assumed by Kimley Horn will be stable over time. For floodplain
mapping purposes we prefel'" to make the conservative ~sumption that 100% of the flow stays
within the Rawhide watershed and is routed through rEach R030-1.

There also is the potential for a futurec::apital improvement project to completely cutoff the flow
split to the west with a structural flood control measure. The city would like to keep this floodplain
management option open by assuming alI the flow stays in the main Rawhide channel.

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

Sincerely,

~/4--
Collis J. Lovely
Public Works Planner, Drainage and Flood Control

c: Dave Meinhart, Senior Public Works Planner, Acting Floodplain Manager
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Davi~ Boggs
Flood Control District Maricopa County
2801 W. Durango
Phoenix, AZ 85009

Rc: ti~perP.awhide FPDS Hydrology

Dear Mr. Boggs:

This letter is to inform you ofour approval of the use of the 24 hour peak flow values (or six bour
which ever is larger) generated in the b,.-drologic modeling by Kimley Horn aDd Associates for the
floodplain mapping of the Upper Rawhide Wash. One exception is at the breakout identified at
CP012. Because oC the unstable Dat~re of o'l1r allu,,-ial sand bed channels 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 cOQ3crvative assumption that 100% of the now stays
within tbe Rawhide wate1"'Shed and is routed througb reach R030-1.

There also is the potential for a Cuture 'capital improvement project to completely cutoff the Oow
split to the west with a structural flood coatTol measure. The city would like to keep this floodplain
mun~gementoption open by assuming all the flow stays in the main Rawhide ~bannel"

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

Sincerely, .

C~I(~-
Public Works Planner, Drainage and Flood Control

c: Dave Meinhart, Senior Public Works Planner, Acting Floodplain Manager
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Kimley-Horn
and Associates, Inc.

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

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

Sincerely,

~Y.HORNAND ASSOCIATES, INC.

~~
Doug Plasencia, P.E.
Project Manager

CtJ II,! ...c. -flulI k. ~:r t!
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Kimley-Horn
and Associates, Inc.

February 22, 2000

Mr. David Boggs, P.E.
Project Manager
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, Arizona 85009

Re: Upper Rawhide Wash Floodplain Delineation Study FeD 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-l model.

Several field reconnaissance visits by KHA engineers verified the potential for the
breakout/diversion at CPO 12. Unlike ether 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 f1oodway, with minimal expansion of water surface width. Note that
final ineffective flow areas are still being developed, but the general trend was clear.

Recommendations:

•
Suite 250
i600 N 15th Street
Phoenix, Arizona
85020

e

I) 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 O'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
O's for their localized management needs.

•
TEL 602 944 5500
FAX 602 944 i423
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Kimley-Horn
and Associates, Inc.

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

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

Sincerely,

•

rv::~rATES' INC.

Doug Plasencia, P.E.
Project Manager

DJP:jta

Ene!.: Spreadsheet with a comparison of HEC-RAS with/without diversion
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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
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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

e HEC·RAS Plan: 100 yr River: Rawhide Wash

, 2483.79; 2483.8; 0.01;
['··· ..Z·47S·.·9·31··· ..··Z·47S·.·9'31··· ··· ..· ·· ..0)
; Z·470··,·6r ·Z·470·,·6r · ·0!
[ ·Z·460··s·sT ·Z·460·siC · 0]
['· ..2450·6·ii1'..·..Z·450.6·ii1'..............·01
t:::::::#~~i:·§6.I:::::::~+~i::~:6.L::::::::::::::::::::§.j
: 2434.37; 2434.37! 0;[.. ···..z42s-:9·ii1....·..z·42s·:9·ii1'····· ·.. ·· 0)
r Z42Z·:7ii!·· ..···Z·42Z·:7ii1.. ······ ·..0)r z4·i·s··6·iir- Z·4·i·s·s·iii"· · ·..01
[' ·z·4·i·0··3'31' z4·i·0·0331' 01
r::::::#:~§.~::9~I:::::::~:~§.~:§~I:::::::::::::::::::::::§.j
; 2397.22; 2397.22; 0;[........ ·23s·ii:·21'........23s·9',·21'......··....·........·0)
L::::::?:3.~~::~:iT:::::?:3.~~:·:~:iT:::::::::::::::::::::§
: 2378.36: 2378.36; 0:!..·····z'36s·.·6·iiT··..·..2'36s·:s·6!·· ..·..·..······....···01r......Z35S··4·iC.. ·Z'35S··4SC · ..··0:
[··..···Z3·50··s·iiT'··· ..·Z'3·50·:S·9T..· ·..······....0]
[·· .. ·····23·4'7:·ii1..·......·234'7:·ii1· ··· .... ····· .. ··0)
r··· Z340·.S·4!..··..·Z'340·.·S·4r·.. ·· .. ·····..··· ....0)
:· 2'33S·:4ii: ·Z'335·:4·ii1"'.. ·· ..·· ·..·01
r· z'329·.·,·ii1' z'329,·ii1'......· · O)
' ·2'32'·.·S9r..·· .. ·Z'32·;·:S·9i"·······..· ·0:
: ":' ': ~

: : : :
(·..··Z·320·.·4·iif···..··Z·320·:4·S!· ········ ..······0i
; ..·Z'3'·9·.·4·:;1"..·..Z·3·i·9··4·:;1"' · ·01
[· z·3·i·s·03:;T" ·z'3·i·s·j:;r ·0!
r z·3·i·0·.'7','1' 2'3·i·0·:7'iT · · 01
r·..····Z·3015·034!· ··z'30S·:3·4r.. ···· ..·..· ···01
[:::::::~:~§.2.:;5.~+:::::::~:3.§.~}:~L::::::::::::::::::::~!
r·....·z·300··s·,T ....2·30O'·s,·1..·....·..·.......... 0:
,······Z2979·9T·..···Z·297'·9·91.. ··..·.. ·· .. ·· ..··· .. ·0]
,··..2'293·761' .. ·2'293'7iir.. ··..·..·· 0)
,··· ....2'289·.·0'6'1'····..2'289·0·ii1"·.. ·· ..······..·· 0)
: ····Z·28·0·s·iiT· 2'28O'.S·s1··....······ ..· 0]
[· ....··Z·27Z·.·'·91··· 2'272·.'·9r ..·····....··· ..·.. ·01
,·..::::~:2.~~:·:m:::::::~:2.~~:fs.I::::::::::::::::6.::6.:(
: 2262.09; 2262.09: o!
r- ....2·25S··S'3Y'· ..·2·2·5S··8ir · :·i:i:·i:ii'i
r.. ··2·25'··4·r Z·25'·.4·''! 0:
[.. ··..·Z·244·:'·2T"··..·Z·244··;·2T··· · ··..0]
r···· ....·223'7y·..···..··223iy· · 0)

:::::::}2.j~:·:~~I:::::::~:2.i~:·:~:~l:::::::::::::::::6. ::6.:i::
; ?~~2.:.~.6.+ J~.~.2..:~.6.L ~.i

'nt)
· 248.65; 248.68; 0.03
··......·3'·'..·38T·....·..·'3·i·,O'35T····..·..·..···:0:03·

t:··:::.:·:f.!~:f.!:::::::::~f!:3:~I·::·::·:··.:::::~:~[
[::::::::~~(~:i:I::::::::::a.~(~:i:I::::::::::::::::::::::§
: 386.18! 386.18: 0,··· ..·· ..472O'33y·········47z·.·3·3y·..·· .. ··· ....·..·..·..0·
[:::::::::~~:5.::~~I:::::::::3.~5.::~:s.L::::::::::::::::::::9:
; 427.31; 427.31; 0[·........34·15··s·iiy·.. ·· ....34·15·.·s'ii1'·· ..··........·......·ij'
C::::::~~:~:·:6.:~I::::::::::~F§3.I::::::::::::::::::::::§
: 380.66: 380.66: 0[..· 46·0··02['··..····460·.·0·2'.. ·· · 0

t:::::::::::)~?::E:::::::::)3.:?::9.I:::::::::::::::::::::::§.
f· ....·· ..~~·~J~t· ....·....mJ]t·....·....·....·......·~·
[:::::5§.~2.;§s.I:::::::i9.~2.::~:s.I::::::::::~::::::::::§
: 1009.44' 1009.44' 0r.. ·..·'·09'i·S4T· .. '097s4Y' ....·....·......··0
C:::5§.~§§?I:::::JO'~9:§?L:::::::::::::::::::§
i·· ·..·ii61S3~it· ·iislS~·~it .. · · ~·

C::::::::»};~I:::::::::::)5:s.::s.L:::::::::::::::::::§

l..····..·274·.K6y..··· .. ···274'.'5·iif···......·........·....0
:::::::::)~:~::o.~I::::::::::3.~:~:§s.L:::::::::::::::::::§
~ ~~.!.:.a.~l ~~!:.a..~l.. ~.
· 569.58' 569.58! 0r ···56X·3·i·(·..······564·j·'·!' ·· ·..·..·..·..0
' ·..33·iKiii" ......33·i'.'5·iit ·......·....0·
:- ~ ~ .

l ::::3.~:6.::6.iI:::::::::2.~:~:·:~:3.I::::::::::::::::::::::§
, 6.~g:~~L 6..5g..~.~L ~.

699.64: 699.64: 0['···..·..·'709··S·'(..·· ..·· ..:;09··S·,·1..·....·..··· ..·..·····0·
t:::::::::~!:a.)s.t:::::::::~!§.:~:2.I:::::::::::::::§§.~
: 469.8! 469.79' ·0.01

:::::::::::S.9:6.::9.:i:I::::::::::s.§.~:·:9.:s.L:::::::::::::§.§1.
: 465.48: 465.49: 0.01
1······..··3S·9·.·391'.. ··......35·ii:3y··.. ···......··:·i·:09
:::::::::Y1.9::9.3.L:::::::>!.:6.::9.L::::::::::::§9.~:
l 3.~.s.:.~!l. 3.~.~:.2..9.L :Q:Q~.
: 353.63i 353.64! 0.01

C::::::~3.:L6.~I::::::::~Ef2.L::::::::::::::o.:§.~:
' s..l.~:.!.a.L s..l.~..a..~l ~:.~~.
; ;

~·....·..·44·S:·4ir ········44S.·4'7!· · ···.. ···..·..0
t:::::::::3.~§:~~t··· ·..··29·0··15·41' ..· · 0·
• 414.77: 41.4..781 0:0'.
r···· ....··28·7·0:;1···..·..··287··06!'··· · :0:0,·
t:::::::::~~:9.:·:5.~I:::::::::::~:~:9.::6.I:::::::::::::::§§.~:
· 676.52; 676.52: 0·..·..·'72'3·.·6·5: ··..:;'2·3'6·27'.... ·· .. ···..·:0:03·

Notes #1 - Flow is out of channel 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

e Kimley.Horn and Associates, Inc,
Project No, 091131002 2 02/22/2000
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Flood Control District
Of Maricopa County
Upper Rawhide Wash Hydrology Submittal
(3 November 1999 comments)

Comments from the Flood Control District of Maricopa County:
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•

•

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 R030-1 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 refs] Velocity [fUs] 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:I-CiviII091131 02IDRAINAGEIDocslcommresp-fnI11-3-99.doc



Worksheet
Worksheet for Irregular Channel

•
Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

R030-1 8-pt

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.018000 ftfft

431.00 cfs

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

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.035

2,680.42 ft

2,680.00 to 2,684.00

140.0 ft2

352.30 ft

352.25 ft

0.42 ft

2,680.38 ft

0.025054 ftfft

3.08 ftfs

0.15 ft

2,680.57 ft

0.86

Subcritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start
Station

4+28

End
Station

9+92

Mannings
Coefficient

0.035

Natural Channel Points

Station
(tt)

4+28

4+97

7+53

7+80

8+35

8+68

8+97

9+92

Elevation
(ft)

2,684.00

2.680.00

2,680.00

2,682.00

2,680.00

2,680.00

2,680.00

2,684.00

• Title: untitled
k:l-civilI091131 02\drainagelhec-1 \e31 02r8-6. fm2
11/04/99 11 :26:12 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
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Cross Section for R030-1
Cross Section for Irregular Channel

•
Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

R030-1 a-pt

Irregular Channel

Manning's Formula

Channel Depth

0.035

0.018000 tUft

2,680.42 ft

2,680.00 to 2,684.00

431.00 cfs

•
2,684.00.-,--;,-..-----;~-_,__-_.___-____;-_____,_-

2,683.50~d
2,683.00: --\jl---..----i-------+-----+--

I2,682.50 J-----t\----+--+---+-----+----'-----------,----+---y
1

2,682.00 f--[--+--\---i--+----L----'-----

2,681.50 1---+--\---'---+-----+-
I

2,681.00 !--+--\------'-----I-

2,680.50 !r-------t--'*====~"""="==;;;;;=;;=~~-----'--\;=~=#
i2,680.00 'C--_-'-_.U--_-'--_--'- --'

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

V:50.01
Rl
NTS

• Title: untitled
k:\-civiIl091131 02\drainage\hec-1\e31 02r8-6.fm2 Kimley-Horn and Associates FlowMaster v6.0 [614e]
11/04/99 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

Flow Element

Method

Solve For

Input Data

R043-1 8-pt

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.018000 ftlft

4,516.00 cfs

Current Roughness Method mproved Lotter's Method

Open Channel Weighting Methodmproved Lotter's Method

Closed Channel Weighting Metho Horton's Method

Results

•

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.035

2,477.99 ft

2,476.00 to 2,486.00

552.9 ft2

322.00 ft

321.58 ft

1.99 ft

2,478.11 ft

0.014673 ftlft

8.17 ftls

1.04 ft

2,479.03 ft

1.10

Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start
Station

2+63

End
Station

9+73

Mannings
Coefficient

0.035

Natural Channel Points

Station
(ft)

2+63

3+49

3+81

4+50

5+22

7+56

8+47

9+73

Elevation
(ft)

2,486.00

2,482.00

2,476.00

2,482.00

2,47600

2,476.00

2,482.00

2,486.00

.Title: untitled
k:\-civiIl0911 31 02\drainagelhec-1 \e31 02r8-6. fm2
11/04/99 11 :25:31 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 for R043-1

Cross Section for Irregular Channel

•
Project Description

Worksheet

Flow Element

Method

Solve For

R043-1 8-pt

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.035

0.018000 ftfft

2,477.99 ft

2,476.00 to 2,486.00

4,516.00 cfs

10+00

2,486.00 f--:i'i~-----------,

I
i

2,484.001

I
2,482.001---+---\----'----.

I

I i
2,48 O. 00

1
1------+---1 I
I

i I

I I
2,478.00 Ir---+-----t-...-f----\-----,-----..-----f+-----l

I

I I I

I I2,476.00 L-.__--'- I_-'-__---"---_"- I---'- --.J

2+00 3+00 4+00 6+00 7+00 8+00 9+00

•

v:5o.oi·,
H:1
NTS

.Title: untitled
k:l-civiII091131 02ldrainagelhec-1 le31 02r8-6.fm2 Klmley-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

Flow Element

Method

Solve For

Input Data

R064-1 8-pl

Irregular Channel

Manning's Formula

Channel Depth

Slope

Discharge

Options

0.023000 ft/ft

1,446.00 cfs

Current Roughness Method mproved Lotter's Method

Open Channel Weighting Methodmproved Lotter's Method

Closed Channel Weighting Metho Horton's Method

Results

.:.,

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.035

2.322.47 ft

2,319.00 to 2,325.00

183.2 ft2

135.01 ft

134.13 ft

3.47 ft

2,322.67 ft

0.015923 ft/ft

7.89 ft/s

0.97 ft

2,323.43 ft

1.19

Supercritical

Roughness Segments

Start
Station

0+00

End
Station

2+05

Mannings
Coefficient

0.035

Natural Channel Points

Station
(ft)

0+00

0+76

1+02

1+11

1+17

1+18

1+68

2+05

Elevation
(ft)

2.323.00

2,321.00

2,319.00

2.319.00

2,320.00

2,321.00

2,323.00

2.325.00

.Title: untitled
k:\-civil\091131 02\drainage\hec-1 \e31 02r8-6.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 [614eJ
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Cross Section
Cross Section for Irregular Channel

•
Project Description

Worksheet

Flow Element

Method

Solve For

R064-1 8-pt

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Water SuJiace Elevation

Elevation Range

Discharge

0.035

0.023000 ftlft

2,322.47 ft

2,319.00 to 2,325.00

1,446.00 cfs

2+502+001+501+000+50

2,325.00
1
!

i
2,324.00 1>---------+----'--------'----1------.:.-------'

I
I
i

2,323.00 ~k-~-'------,-----___+-J'--_;--_____1
I

i

2,322.00f---~+----'-----I_,_------_;
I

I
2,321.00 I__~---C'_-!--_{

I
!

2,32 O. OO:-t---+---\----i---J

I
i2,319.00 1-'__--'- 'L.....L- ---l..- _

0+00

•

V:50.01
H:1
NTS

.Title: untitled
k:\-civil\091131 02\drainage\hec-1 \e31 02r8-6.fm2 Kimley-Horn and Associates
11/04/99 11 :27:01 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614e]
Page 1 of 1
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•

•

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 Band 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:\-Civil\091131 02\ORAINAGE\Docslcommresp-fnI11-3-99.doc
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•

Upper Rawhide Wash

FCD 98-12

KHA 091132.02

HEC-1 Input Parameters

Basin OOMS
10 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 0.117

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 0038 0.074

Kimley-Horn and Associates, Inc. 1 of 1 11/09/1999, 7:24 AM
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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:\-CiviIl091131 02\DRAINAGEIDocslcommresp-fnI11-3-99.doc
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100 yr, 6 hr 100 yr, 24 hr

Peak Peak
Future - Existing

Peak Peak
Future - Existing

Location Discharge Discharge
(negative

Discharge Discharge
(negative

Existing Future
indicates existing

Existing Future
indicates existing

greater) greater)

[efs] [cfs] [efs] [efs]

Basin 005 289 293 4 484 558 74

Basin 010 230 233 3 395 456 61

CP010 518 525 7 867 1001 134

Basin 012 194 191~ 344 395 51~ . .¥
CP012 697 702 5 1111 1288 177

Basin 030 194 199 5 297 347 50

CP030A 552 559 7 731 870 139

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

CP026A 1388 1439 51 2481 2959 478

CP026 3421 3558 137 5412 6290 878

CP030 3599 3743 144 5666 6604 938

Basin 034 264 275 11 444 518 74

Basin 036 261 278 17 463 536 73

CP036 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

Location
Peak Peak Peak Peak

Discharge Discharge Future - Existing Discharge Discharge Future - Existing

[cfs] refs] refs] [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 5529 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

CP055 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- 59Basin 068 219 215 "" 421 480

CP068 7977 8305 328 9990 12252 2262

Basin 070 462 459 - 833 981 148
~ .

CP070 8079 8412 333 9940 12242 2302

•



Comments from the City of Scottsdale:

• 4. ... 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 are-submittal.

5. 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.

6. My only other concern that I 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 Q1 00 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. I 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
CP012 into a single basin called 51012. Our results are as follows:

A one basin HEC-1 model was created that combined basins 005, 010 and 012 (the three
subbasins that are combined at CP012l 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.

•

,;-.t'",t Model 51012

Model 51012-soil24

Result: 0 100 = 853 cfs

File: 51012.out

File: 51012-soil24.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: 0100 =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 51 012-soil to create this model.

Result: 0100 = 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\091131 02\DRAINAGE\Docs\commresp-fnI11-3-99.doc



fLOOD HYDROGRAPH PACKAGE (HEC-1)
JUL 1997

VERSION 4.1

•

: ~ DATE 04NOV99 TIM~ 15:51:49 :

.~y****y~-**~***.**~****~****~*****

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXX XX X
X X X X X
X X X X X X
X X XXXXXXX :<XXXX xxx

U.S. ARMY CORPS Of ENGINEERS
HYDROLOGIC ENGINEERING CENTEa

609 S~COND STREET
DAVIS, CALIfORNIA 95616

(916) 756-1104

THIS PROGRAM R~PLACES ALL PR~VIOUS V~RSIONS Of H~C-l KNOWN AS HSCI (JAN 73), H~C1GS, H~ClDB, AND H~ClKW.

THE D~fINITIONS OF VARIABLES -RTIMP- .~D -RTIOR- P~.VE CHANGED ?ROM THOSE US~D WITH THE 1973-STYL~ INPUT STRUCTURE.
THE DEFINITION Of -~~SKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS TH~ fORTRAN77 VERSION
NEW OPTIONS: DP~BR~~ OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAG~ fREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INfILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

~EC-l INPUT

ro 1 2 3 4 5 6 7 8 9 10

19 9DM MCUHPI Upper Rawhide Wash - 2xisting Conditions 100 y~, 6 hr storm
~ **~~*~******~~y**~*~**********~~~*.**~~****.****~~~*~*._**.*-*****.*.*******-.

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
Prepared by Kimley-Hcrn and Associates, Inc.

KHA Job No. 091131.02

November 1999

This hydrology represents conditicns of the UPger ~awhide Wash and its
tributaries in existing conditions.

There are two existing ~low splits at CP062 and CP066, they will be cut off
and routed 100% to the darn site as pa~t 0: 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 Marico9a County's (FCDMC) Drainage Design Menu System (DDMS).

The values entered into DDMS were based on the following:

PAGE

Rainfall depths

Rainfall excess

~oint precipitation values were determined using
the iso9luvial maps in the ?CDMC Hydrology Manual

The Green and Ampt Methodclogy was ~sed for
estimation of rainfall lcsses. Digital soil
maps for the C:~y or Scottsdale were used to
determine soil dis~r:butions.

Existing land use conditions were determined f=om
the City of Scottsdale General Plan digital
zoning map and aerial ?nocos.

unit hydrographs ,he Clark Unit Hydroqra9h methodology was applied.
City of Scottsdale dig:tal topographic mapping
wi~h l' and 2' contcur intervals was used.

Routing Normal Depth Channel Rcut:~q was used with 8 point
cross sect:ons approximated from the 80SS River
Modeling System .

• , DIAGR.°J1
IT 5
10 3

750

HEC-l INPUT ?AGE

L:NE IJ _ 2 3 4 . . 5. .. 7 •••.... 8_ 9 .. .iO



Updated
15

51012
SUB-BASIN 51012
6-HOUR RAINfALL, PATT~RN NO. 2.93 WAS USED 70 ,I NO ~r & R fOR THIS BAS.N
THIS EASIN USED ~.INfALL RSDUCTION 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 EY 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 .171 .218 .300 .470 .672 .799 .870 .914

.946 .960 .973 .987 1.000

.150 .390 5.800 .170 3.000

.600 .425
o 3 5 8 12 20 43 75 90 96

100

IN
* DDM

5 KK
6 i<M
7 i<M• 8 KM
9 KM

10 SA
11 IN
12 i<M
13 PB
14 KM
15 PC
16 PC
17 PC
18 LG
19 UC
20 UA
21 UA
22 ZZ

SCHEMATIC DIAGRAM Of STREAM NETWORK
INPUT

LINE (VI ROUTING (---» DIVSRS:ON OR PUMP fLOW

NO. ( . I CONNECTOR (---) RETURN Of DIVERTED OR PUMPED fLOW

51012

(.,,: RUNOf: ALSO COMPUTED AT ,HIS LOCATION

,LOOD HYDROGRAPH PACKAGE
JUL 1997

VERSION 4.1

RUN DATS 04NOV99 TIM:::

(HEC-l)

15:51:49

u.S. ARMY CORPS 0: ENGIN~ERS

nYDROLOGIC ENGINEERING CENTER
609 S~COND STREET

DAVIS, CALIFORNIA 95616
(9161 "56-1104

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

• OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGKP.PH PLOT SCP.LE

IT HYDROGRAPH TIME
NMIN

IDATS
ITIME

NQ
NDDATS
NDTIME
ICENT

DATA
5
o

0000
750

o
1425

19

MINUTES IN COMPUTATION INTERVAL
ST}I.RTING DATE
STARTING TIME
NUMBER Of HYDROGRAPH ORDINATES
ENDING D}I.TE
ENDDIG TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.oe HOURS
62. ~2 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
fLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
fEET
CUEIC f::::::7 PER SECOND
ACRE-:E:::T
!ICRES
DEGREES fAHRENHEIT

5 KK 51012

SUB-BASIN : 1012
6-;lOUR AAINf}l.LL, P.o.'TSRN :-10. ::.93 viAS USED TO ,1)10 Te .; R FOR ,,,IS B}I.SI:-I
THIS BASIN USED RAINfALL REDUCTION '-'"C,OR Of .928

L = 2.50 Kb = .C41 Adj. Slope ~ 146.0
RAINFALL DEPTH OF 3.45 WAS SPACIALLY REDUCED AS SHOWN BY THE P3 RECORD
THE ,OLLOWING PC RECORD USED A 6-nOUR S,ORM WITH A PATT:::~N No. OF c.93• TIM::: DATA fOR

~XMIN

~XCJATE

JXTIME

INPUT ,IME
15
o
o

S::RIES
TIMS :NTERVAL
STARTI:-IG DATE
STARTING TIME

IN MINUTES



SUBBASIN RUNOff DATA

10 BA

•
18 G

19 UC

20 UA

SUBBASIN CKARACTERISTICS
TAREA 1.05 SUB~.SIN AREA

P~ECIPITATION DATA

STORM 3.20 BASIN TOTP.L P~EC I PITATI ON

INC~EMENTAL PREc:PIT....TION PATTERN
.01 .01 .00 .00 .00 .00 .00 .00 .00 .01
.01 .01 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .CO .00 .01 .01 .00
.01 .01 .01 .01 .01 .01 .02 .02 .02 .03
.03 .03 .06 .06 ~r .07 .07 .07 .04 .04.va
.04 .02 .02 .02 .01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

GRE2N P.ND AMPT LOSS PJl.TE
STRTL .1S STARTING LOSS

DTH .39 MOISTURE DErICIT
PSIF 5.80 ;1ETTING FRONT SUCTION

XKSAT .17 HYDRAUL:C CONDUCTIVITY
RTIMP 3.00 PERCENT IMPERVIOUS P.REA

CLARK UNITGRAPH
TC .60 TIME OF CONCENTRATION

R .43 STORAGE: COEFnCIE:NT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0

100.0

37. 76.
00. 402.

69. 56.
10. 8.

UNIT HYDROGRAPH PI'.RJI.METSRS
CLARK TC= .60 HR, R= .43 HR

SNYDER. T?= .51 HR, CP= .74

UNIT HYDROGRAPH
32 END-OF-PERIOQ ORDINATES

:31. 292. 674. 9B3. 993. 874. 726. 596.
330. 271. 223. 183. _50. 124 . le2. a3.

46. 38. 31. 26. 2i. 17. 14 . 12.

•TOTAL RAINFALL =

HYDROGRAPH AT STATION 51012

3.20, TOTAL LOSS = 1.78, TOTAL SXCSSS = 1.43

6-HR
MAXIMUM AVERAGE FLOW

24-HR 72-HR
PEAK FLOW

(CFS)

853.

TIME

(HR)

4.42
(CFS)

(INCHES)
(AC-,T)

160.
1.417

79.

40.
;.419

79.

15.
i. 419

79.

62.42-HR

15.
i. 419

79.

CUMULATIVE .~EA =' 1. 05 SQ 1-11

RUNOFF SuNMP,RY
FLOW IN CUBIC FEET PER SE:COND

TI~S IN HOURS, AREA IN SQUARE MIL2S

AVERAGE FLOW FOR MAXIMUM PERIOD
OPERATION

HYDROGRAPH AT

STiI.TION

51012

PEAK
FLOW

853.

TIME OF
PEAK

4.42

5-HOUR

160.

34-HOUR

40 .

72-HOU;>'

15.

BASIN
iI.REA

1.05

MAXIMUM
STAGe:

TIME OF
M.l\.X STAGE

••• NORMAL END OF HEC-l •••

•



FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUL ~ 997

VERSION 4.1

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 XXXXX XXX

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALI,ORNIA 95616

(916) 756-1104

THIS ?ROGRAM REPLACES ALL PREVIOUS VERSIONS OF ~EC-1 KNOWN AS HECI (JAN 73), HECIGS, HECIDB, .~D HECIKW.

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 SE? 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 FINIcE DIFFERENCE ALGORITHM

LINE

HEC-l INPUT

rD 1 2 3 4 5 6 7 8 9 :0

10 DDM MCUHP1 U~pe~ Rawhide Wash - Existi~g Conditions 100 yr, 6 hr storm
•••• TT.* •••• ***.* •• * ••• T ••• ** •• k.*_.* •• * ••• +.*.******** •• * •••••••••• * •• _._._* ••

This is a one basin model combir.ing URW basins 005, 010 and 012
with the identical soil dis~ribution as basir. 024.

Flood Control Distr:c~ of Maricopa County
Upper Rawhide Wash Floooplain Delineat:on Study

,CD98-12

EXISTING CONDITIONS HYDROLOGY

100 yr, 6 hr storm event
?repared by Kimley-Horn and Associates, Inc.

KHA Job No. 091131.02

November 1999

This hydrology represents condit:cns of the Up~er 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 p~oject. This model
accounts for the proposed diversion works witn Rawhide Wash Dam.

Input parameters for the model were determined usina the tiood Control
District of Maricopa County's (FCJMC) Drainage Design Men~ System (DDMS).

The values entered into DDMS were based on the following:

PAGE

Rainfall depths

Rainfall excess

Point precipitation values were decermined using
the isopluvial maps in the FCOMC Hydrology Manual

The Green and P~pc Methodology was used for
estimation of rain:all losses. Digital soil
maps fo.r the City of Scottsdale were Clsed to
determine soil distributions.

Existing lar.d use conditions were decermi~ed from
the City of Scottsdale General Plan digital
zoning map and aerial photos.

•
Unit hydrogra~hs The Clark Unit Hydragraph methodology was applied.

City of Scottsaale diglC21 ~cpograpnic ~apping

~ith l' 500 :' c~n(cur intervals ~3S ~sed.

Routing ~ormal Dept~ C~annel Routing ~as usea with 8 point
cross sec::ons apprcxi~atea :rom the 80SS River
Modeling Syst.em .

'DIAGRAM
IT 5
IO 3

~EC-l I:-lPUT ?'.GE

:'INE ro 1 2 2 4 5 . . . 6 ....•.• 7 .••... . e 9 ~O



Updated
15

51012
SUB-3.,!;SIN 51012
6-HOUR KAIN'ALL, PATTE:RN NO. 2.93 WAS US~D TO ,I NO TC & R ,OR THIS BASIN
THIS BASIN US~D RAIN,ALL RE:DUCTION ,ACTOR 0, .928

L = 2.50 Kb = .041 Adj. Slope = 146.0
1. 048

15
KAIN,ALL DEPTH 0, 3.45 WAS SPACIALLY ~E:DUCE:D AS SHOWN BY THE: PS RECORD
3.201
THE ,OLLOWING PC RECORD USE:D A 6-HOUR STORM WITH A PATTERN No. 0, 2.93

.000 .015 .020 .030 .047 .061 .074 .088 .102 .116

.131 .:48 .171 .218 .300 .410 .672 .799 .870 .914

.946 .960 .973 .987 1.000

.150 .380 6.400 .140 12.000

.583 .412
a 3 8 12 20 43 75 90 96

100

IN. DDM

5 KK
6 KM
7 KM

• 8 KM
9 KM

:0 B;l.
11 IN
:'2 KM
'-3 PB
14 KM
15 PC
16 PC
~7 PC
18 LG
19 UC
20 UA
21 UA
22 ZZ

SCHEMATIC DIAGRAM 0, STREAM NETWORK
INPUT

LINE IV) ROUTING 1---» DIVERSION OR PUMP ,LOW

NO. ( .) CONNECOR «---) RETURN 0, DIVERTED OR PUMPED rLOW

51012

(00') RUNOF, ALSO COMPUTED AT THIS LOCA7ION

,LOOD HYDROGRAPH PACKAGE
JUL 1997

VERSION 4.1

RUN DATE 04NOV99 TIME

(HEC-ll

15:57 :02

U.S. ARMY CORPS 0, ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STRE~T

DAVIS, CALI,ORNIA 95616
(916) 756-1104

DDM MCUHPI Upper Rawhide Wash - Existing Conditions 100 yr, 6 or scorm

• OUTPUT CONTROL
IPRNT
IPWT
QSCAL

VARIJlBLES
3
a

o.
PRINT CONTROL
PLOT CONTROL
HYDROGRJl.?H PLOT SCALE

IT HYDROGKAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA

o
0000

750
3 a

1425
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINA7ES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.08 HOURS
62.42 HOURS

ENGLISH UNITS
DRJl.I NAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
,LOW
STORAGE VOLUME
SUR,ACE AREA
TEMPERATURE

SQUARE MILES
INCHES
rEET
CUBIC ,EET PE:R SECOND
ACRE-,EET
ACRES
DEGREES ,AHRENHEIT

KK 51012

SUB-B.r..SIN 51012
6-HOUR RF.INrALL, PATTERN NO. 2.93 WAS ~SED ~O ,INC TC R ,CR THIS BASIN
T~IS 2ASIN USED RAINrA~L REDUCTION ,ACTOR 0, .928

L ~ 2.S0 Kb - .041 Adj. Slope = 146.0
RAIN~~L DEPTH 0, 3.45 WAS S?ACIALLY ~EDUCED AS SHOWN BY ~HE 23 RECORD
THS ,OLLOWING ?C RE:CORD USED A 6-HOUR STORM ~ITH A ?ATTERN No. 0, 2.93•• :'I:'-IE DATA E'OR

JXMIN
JXDJl.TE
jXTIME

INPUT TI~E

15
o
o

SERIES
7H1E INTERVAL
STA..'l.TING DA';'E
ST."'RTING TIME

IN MINUTES



SUBBASIN RUNO" DATA

10 BA SUBBASIN CKARACTERISTICS
TAREA 1. 05 SUBBASIN AREA

P?EC I PI TATION DATA.: STORM 3.20 8ASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTEi'.N
.01 .01 .00 .00 .00 .00 .00 .00 .00 .01
.01 .01 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .01 .00
.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 .01
.00 .00 .00 .GO .00 .00 .00 .00 .00 .00
.00 .00

18 LG Gi'.EEN AND AMPT LOSS RATE
STRTL .15 STARTING LOSS

DTH .38 MOISTURE LlE fI CIT
PSIF 6.40 WETTING fRONT SUCTION

XKSAT .14 HYDRAULIC CONDUCTIVITY
RTIMP 12.00 PERCENT IMPERVIOUS AREA

19 UC CLARK UNITGRAPH
TC .58 TIME Of CONCENTRATION

R .41 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 96.0

100.0

29.
475.

62.
8.

UNIT HYDROGi>.Jl.PH PI'.RA."'IETE"S
CLARK TC= .58 HR, ~:B .41 H"

SNYDER T?= .50 HR, C?~ .76

UNIT HYDROGRAPH
31 END-Of- PER IOD ORDINATES

80. 143. 332. 740. 1029. 1010. 873. 713. 5e2.
388. 316. 258. 211. 172 . 141. 115. 94 . 76.

51. 42. 34. 28. 23. 19. :5. 12. 10.

RAINfA:'L =

HYDROGRAPH AT STATION 51012

3.20, TOTAL LOSS - 1.53, TOTAL EXCESS ~ 1. 67

ICfS) (HR)

PEAK fLOW TIME
6-HR

MAXIMUM AVEi>.AGE flOW
24-HR 72-HR

935. 4.42
ICfSI

187. 47. 18. 18.
(INCHES) 1.660 1.667 1.667 1.667

(AC-tTl 93. 93. 93. 93.

CUMULATIVE AREA - 1. 05 SQ MI

RUNOfF SUl1MARY
fLOW IN CUBIC fEET PER SECOND

TIME ~N HOURS, AREA IN SQUARE MILES

AVERAGE ,LOW fOR PAXIMUM PERIOD
OPERAT~ON

HYDROGRAPH .",T

STATION

51012

PEAK
fLOW

935.

TIME Of
PEAK

4.42

6-HOUR

187.

24-HOUR

47 . 18.

BASIN
AREA

1. 05

i"AXIMUM
STAGE

TIME 0,
MAX STAGE

••• NORK"'L END Of HEC-l •••

•



F~OOD HYDROGRA~P. ~ACKAGE

JUL 1997
VERSION 4.1

~rJN DATE C4NOV99 TIME

(HEC-ll

16:01:41

U.S. A~~Y CORPS Of ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(9161 756-1104

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXX XX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRfu~ REPLACES ALL P~EVIOUS VERSIONS Of HEC-1 KNOWN AS HEC1 (Jfu~ 731, HEC1GS, HECIDB, AND HEC1KW.

THE DEFINITIONS Of VARIABLES -RTIMP- ?~D -RTIOR- HAVE CHA-NGED FROM THOSE USED WITH TEE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -.~SKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: OAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT D~P.GE CALCULATION, DSS:WRITE STAGE FREQUENCY,
OSS:READ TIME SERIES AT DESIRED CALCUL?TION INTERVAL LOSS RATE:GREEN k~D ?~PT INFILTRATION
,-INE~~TIC WAVE: NEW fINITE DIfFERENCE ALGORITHM

•

LINE

HEC-1 INPUT

ro 1 2 3 4 5 6 7 8 9 :0

10 DDM MCUH~l Upper Rawhide Wash - Existing Conditions 1CO ye, 6 hr storm

This is a one basin model combining URW basins 005, 010 and 012
with the identical soil distribution flow pa~h leng~h and slope as
basin 024

flood Control District of Maricopa County
Upper Rawhide Wash Floodplain Delineation Study

fCD98-12

EXISTING CONDITIONS HYDROLOGY

100 yr, 6 hr storm event
Prepared by Kimley-Eorn ar.d Associates, Inc.

KHA Job No. 091131.02

November 1999

This hydrology represents conditions of t~e U~per Rawhide Wash and its
tributaries in existing conditions.

There are two existing flow splits at CP062 and C?066, :hey will be CUt of:
and routed 100% to the dam si~e as pare of the dam p~ojec~. Tt~is model
accounts for the proposed di/e~sion works with ~awhide Wash Dam.

Input parame~ers for ~~e model were dece~~inea using L~e cloed Contrel
District of Maricopa County's (FCDMC) Drainage Ces1gn Menu System (ODMS).

The values entered into DDMS were based on t~e fo110~ing:

P?GE

Rainfall depths

Rainfall excess

Point precipitaticn values we~e dete~mined using
the isopluvial maps in the fCDMC ~ydrology Manual

T~e Green and A~pt ~ethodolcgy was used :or
estimation of rainfall losses. Digital soil
maps for the City ct Sccttsdale were used to
determine soil distributions.

~xistinq land use ccnd:t~ons were determined from
:he Ci~y of Scot~sdale Genera~ ?~an d~gi[al

zoning map and aerial photos.

Unit hydrographs The Clark Uni: Hydrograph methodology was appliea.
Ci~y of Scottsoa~e digital topographic mapping
wit~ l' and :' ~onto~r in~ervals ~as us~d.

Routing Nor~al Depth Channel ~outing was usee Ni:h 8 90int
cross sections apprcximated from the 3055 ~ive~

Modeling System .

• 'DIAGRAM
IT s 750

HE:C-l INPUT 2.~.GE 2

L1~E 1D 1 2 3 4 5. .. ti .....•. ,. . 3 9 lO



PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.93
.020 .030 .047 .061 .074 .088 .102 .116
.171 .218 .300 .470 .672 .799 .870 .914
.973 .987 1. 000

6.400 .140 12.000

5 8 12 20 43 75 90 96

Updated

3
15

51012
SUB-BASIN 51012
6-HOUR RAINFALL, PATTERN NO. 2.93 WAS USED TO FIND TC & ct FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .928

~ = 1.56 Kb ~ .041 Adj. Slope = 355.0
1. 048

15
RAINFALL DEPTH OF 3.45 WAS SPACIALLY REDUCED AS SHOWN BY THE ?B RECORD
3.201
THE FOLLOIHNG

.000 .015

.131 .U8

.946 .960

.150 .380

.338 .154
o 3

100

10
IN
* DDM

5 KK
6 KM• 7 KM
8 KM
9 KM

"0 SA
11 IN
12 KM
13 PB
14 KM
15 PC
16 PC
17 PC
18 LG
19 UC
20 UA
21 UA
22 ZZ

SCHEMATIC DIAGRAM OF STR~~ NETWORK
INPUT

LINE IV) ROUTING (---» DIVERSION OR PUMP FLOW

NO. ( .) CONNECTOR 1<---) RETURN OF DIVERTED OR PUMPED FLOW

51012

(*") RUNOFF ALSO COMPUTED AT THIS LOCATION
l~_·~·**w_ •• *****w*w ••• _**_T*****_w*****_.

FLOOD HYDROGRAPH PACKAGE
JUL 1997

VERSION 4.1

ctUN DATE 04NOV99 TIME

(HEC-1)

16:01:41

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SSCOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

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

OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
:CENT

DATA
5

1 0
0000

750
3 0

1425
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CSNTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.08 HOURS
62.42 HOURS

DIGLISH UNITS
JRAIN!'.GE ARSA
PRECIPITATION DSPTH
LENGTH, ELEVATION
,LOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
EET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

KK 51012

SUB-BASIN 51012
6-HOUR RAINFALL, PATTERN NO. 2.93 WAS wSED TO FIND TC R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR 0, .928

L = 1.56 Kb - .041 Adj. Slope = 355.0
RAINFALL DEPTH OF 3.45 WAS SPACIALLY RSDUCSD AS SHOWN BY THS ?9 RECORD
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. 0, 2.93

DATA FOR
JXMIN

JXDATE
J:<TIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
ST."RTING DATE
STARTING TIME

IN MINUTES



SUBBASIN RUNO" DATA

10 BA

14 PI

18 LG

19 UC

20 UA

SUBBASIN CP~RACTERISTICS

TAREA 1.05 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.20 BI'.SIN TOTI'.L PRECI ?ITI'.TION

I NCREMENTI'.L PRECIPITATION P.z'TTERN
.01 .01 .00 .00 .00 .80 .00 .00 .00 .01
.01 .01 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .01 .00
.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 .81 .01 .0 .01 .01
.00 .00 .00 .00 .00 .00 .CO .00 .00 .00
.00 .00

GREEN AND I'.MPT LOSS RATE
STRTL .15 STJI.RTING LOSS

DTH .38 MOISTURE DEFICIT
PSIF 6.40 "ETTING mONT SUCTION

XKSAT .14 HYDRAULIC CONDUCTIVITY
RTIMP 12.00 PERCENT IMPERVIOUS AREA

CLZl,RK UNITGRAPH
TC .34 TIME OF CONCENTRATION

R .15 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME. 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0

100.0

UNIT HYDROGRAPH PARJI.!'1ETERS
CLARK TC= .34 HR • R~ . :.S fiR

SNYDER if'= . 29 HR. CP~ .99

: 11.
59.

400.
34.

1518.
19.

2254.

UNIT HYDROGRAPH
" END-OF-PERIOD ORDINATES

1623. 941. 541. 310. 178. :02.

RAINF.Zl,LL -

HYDROGRAPH AT STATION 51012

3.20, TOTAL LOSS = 1.53, TOTAL EXCESS = 1.67

6-rJR
MAXIMUM AVERAGE F~OW

24-HR 72-HR
P::AK HOW

(C,S)

1278.

TIME

(HR)

4.17
(CFS)

(INCHES)
(AC-:T)

188.
1.666

93.

47.
1.669

93.

18.
1.669

93.

62.42-HR

18.
1.669

93.

CUMULATIVE ~~EA = 1. 05 SQ MI

RUNOFF SlJ11MARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS. AREA IN SQUARE MILES

AVERAGE FLOW FOR ~AXIMUM PERIOD
OPERATION

HYDROGRAPH AT

STATION

51012

PEAK
FLOW

1278.

TIME OF
PEAK

4.17

6-HOUR

188.

24-HOUR

47,

72-~OUR

18.

BASIN
AREA

1.05

~1AXIMUM

STAGE
TIME OF

M.Zl,X STAGE

••• NORMAL END OF HEC-l •••

•



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

•
Upper Rawhide Wash

FCD 98-12
KHA 091132.02

HEC-1 Input Parameters

Total

Area mi2
671

1.048

______2;;..;8....14 1 --.;.30;....41 --'-__8_3 1 ---

Basin 24 soils 6.3 313.7 109.6 99.6 43.8 97.9 0.1

DDMS Input Data
Basin Basin Top Bottom Travel Travel Basin

10 Area Elev. Elev. Length Length Slope

(mi2
) I (acres) (tt) (tt) (ttl (mil (flImi)

51012 1.048 I 671 3140 2774 13200 2.50 146

•

•

Land Use

024

100%

1.020

Desert 1S

653 3237 2684 8234 1.56 355

Kimley-Horn and Associates, Inc. 1 of 1 11/04/1999,4:03 PM



•
Upper Rawhide Wash
FCD 98-12
KHA 091132.02

Basin Basin

HEC-1 Input Parameters

Soils Table (by Percent)

Soil Type - Area in Acres

005 267 5% 82%

017 137 6% 37% 14% 6%

90 93 96 121 122

12%

15%

~~~~~ '~~o/.~~';:~ ~r.~;;

1% 8%

36%

1% 10% 0%

2% 34% 8%

63 7261336Area

(acres)

10

010 214 46% 40%

020 487 54% 19% 15%

022 243 1% 38% 18%

t~~g,~~ Jr1~~~~"1: ~'!,;l\C'1~I~t~~ ~~7.~~ ~~§~lff.e l;i~~~~~;;ig ~~!1~:~~iI;~ ~~J~i;"(€~i ;iYI~~o/.ciiif~ ~~b~9t6_~~~~ ~-flji~f~~;~lli1""~'~
026 173 0% 4% 71% 0% 11% 13%

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 of 1 11/04/1999, 2:28 PM



Upper Rawhide Wash

FCD 98-12

KHA 091132.02

HEC-1 Input Parameters

• Soil Descriptions

FCDMC Soil NRCS Soil
XKSAT

Rock
Soil Definition

Number Code Outcropping

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
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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, I 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 Os 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 obseNe 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\091131 02\DRAINAGE\Docs\commresp-fnI11-3-99.doc
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• Flood Control District ofMaricopa County
2801 West Durango Street
Phoenix, Arizona 85009-6399
(602) 506-1501
FAX: (602) 506-4601
IT: (602) 506-5897

l4J 002

•

•

November 4, 1999

MEMO TQ: 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 thaI the District needs to be addressed by
Kimley Horn and Associates.

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_

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 values, the final
as 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:

I 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 re~sonablywell with 9100 cfs from
the corrected WRAlGriener model.

We would like to see 9134 cfs, shown in the comparisons made on p.
4-13 rather than the 10,456 currently shown.

-·-We believe the KHA precip. total of 3.45 to be more accurate than
the 3.66 used in the WRAiGriener model, and the corrected Griener model also
includes the correction of the total drainage area used in the aerial
reduction factor for prec:ip.. This was found to be in error, the total basin
area was never adjusted to 13.81 sm.. from the original 9.70 sm,. in the

11/03/99 WED 16:53 (TXlRX NO 9627] @002
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•
WRAIFEMA 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 concern that I would like you to look at is the
magnitude of the 0100 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 0 = 697 cfs. As a comparison
basin 24 has an area =1,02 sm.. and a 0100 =1273 cfs. I think this needs
to have a good reason fer a difference like this.

My other concern still persists regarding the inconsistency of the
values when comparing peaks and volumes between tht:! 6 l~our and 24 hour
events. I wonder if there is somQthing wrong with the distribution pattern
for the 24 hr storm?? Maybe thiS is something the district might want to
check out in ~se is something in your methods. A 24 hr. event is
appro~irT'lat~IY 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 grealer........ they are not

We can give you a letter of acceptance after you have a chance to
finish your review and share your comments, and if you can check out
9ubbasin 012 and let us know if you think there is 8 good reason for it
being this low. if you want to met and discuss just let me know.

Thanks

C/oc;
c) (J

uIl

•
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Flood Control District ofMaricopa County
2801 West Durango Street
Phoenix, Arizona 85009-6399
(602) 506-1501
FAX: (602) 506-4601
TT: (602) 506-5897

~

~~!'

~<-r" '~

DATE

MEMO TO:

FROM

SUBJECT:

09-21-99

Bob Eichenger, P.E., Kimley-Horn & Associates, Inc
("', p n

David B. Boggs, P.E., Sr. Civil Enginee~l~;'t~'( \h '{~~~J

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 Os 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
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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
KHANo.: 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:lsm

Encl: Comment responses



To: Afshin Ahouraiyan

Flood Control District ofMaricopa County
•

and Associates, 1M
•

Transmittal

Date: August 6, 1999

2801 W. Durango

Phoenix, AZ 85009

Job No: 09113102 (FCD 98-12)

7600 N. 15th Street
Phoenix,1ll 85020

TEL 602944 5500
FAX 6029447423

Re: Upper Rawhide Wash Hydrology

We are sending you

X Attached _ Under separate cover via __________the following items:

_ Shop Drawings

Other:

Prints/Plans _ Samples _ Specifications _Change

Copies Date No. Description

•
3 8/6/99 I Technical Data Notebook - Final

3 8/6/99 1 Technical Data Notebook Supplement - Future Build-out Conditions - Final

I 8/6/99 5 Responses 10 City of Scottsdale finaheview comments of 6/25/99

These are transmitted as checked below:

_ As requested _ Approved as noted

For review and comment Returned for corrections

X For your use _ Approved as submitted _ Resubmit __copies for approval

Submit __copies for distribution

Return __corrected prints

Remarks

Afshin,

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

Please insert the figures G-I to G-IO from the previous submittal if not included here.

Laurie

• Copy to ...F_i_le.:..;_D_a_v~id_B::..:.o""gg:::s=-- 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. 1-21. Please relocate the words "Rawhide Wash" between " .... " symbol
and stream 40 to properly reflect the actual location of the main
stem.

The words "Rawhide Wash" have been relocated in place ofthe words "Stream 40".

2. 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

Sec. 4.3.1

••••••••
,"

3.

4.

Last sentence: These tributaries have been 1.0'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 48 located east of the basin to the basin site. "

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. "

5. 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?

K:I-CiviII0911310210RAINAGEIOocslcommresp.fnLdoc



•
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 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.

Table 4-6

Table 4-7

Figure G-2

•

7.

8.

9.

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 FCOMC requested that we include USGS regression data and that should address
your comment.

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.

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 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.

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



11. 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.

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,~, ~, ~, ~, l§:§, ~, ~, ~, 64, 68,
and l2:9 warrant investigation into why these peak values are so much lower than
the R.E.results.

Extremely long travel lengths within (basins 0 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 III distribution. The Log Pearson 11/ 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 LPIII, dependent on the length of record, the confidence intervals can range from
being very tight, to providing intervals of .i: 200% or more. This is indicative of the short
records and the flashy ephemeral nature of southwest watercourses. Finally,
investigators have taken this LPIII 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\Docslcommresp-fnl.doc
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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.

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



•

and Associates. I"t;.

Transmittal

Date: May 26, /999

To: Collis Lovely

Job No: 091f3UJ2 (FCD 98-12)

7600 N. 15th Street
Phoenix, AZ 85020

TEL 602 944 5500
FAX 6029447423

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

I 5/26/99 1 TDN - Hydrology Supplemelll - Future Build-ollt Conditions - Final

1 5/26/99 3 Final Hydrology review comments and responses

These are transmitted as checked below:

..l for your use _ Approved as submitted

_ As requested _ Approved as noted

For review and comment Returned for corrections

Remarks Final Project Hydrology per scope of work.

Resubmit copies for approval

Submit __copies for distribution

Return __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

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 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.
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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. Fig. G-2: add CP. #'s; arid 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.

2. Fig. G-3: Add CP. #'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.

3. Figures G1-3: Add symbol to I. O. the split flow at CP. 012

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

4. 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 willing 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.

5. 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.

6. 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.

8.

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."

G-1 & Text Need to 1.0. 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. I
think these need to be pointed out so people will understand the situation.

Comments have been added to the model for clarification.

• K:I-CiviII09113102IDRAINAGEIDocslcommresp.doc
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Memorandum·

TO:

cc:

FROM:

DATE:

RE:

Contract:

KHAJOB NO.:

Afshin Ahouraiyan

Pedro Calza, Amir Motamedi

Doug Plasencia

February 17,1999

Upper Rawhide Wash Hydrology Verification

FCD 98-12

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 1DO-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 FeD review comments and these findings, we will modify the final
TON.

• K:\-Civil\091131 02\DRAINAGE\Docs\Hyd Verif Memo.doc 1 of 1
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and Associates
Suite 250
7600 N. 15th Street
Phoenix, AZ 85020

•
Transmittal

Date: January 11, 1999 Job No: 09113102 (FCD98-12)

TEL 6029445500
FAX 602 944 7423

To: Afshin Ahoura(van

Flood Control Districe o/Maricopa Counry

2801 W. Durango

Phoenix. AZ 85009

Re: Upper Rawhide Wash Hydrology

We are sending you

__________the following items:

_ Specitications _Change_ SamplesPrints/Plans

_ Under separate cover viaX Attached

_ Shop Drawings

Other: _

Copies Date No. Description

-.
I 1/4199 2 Comments and responses from submittals I and 2

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

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

1 1/8/99 9 HEC-I output file (e31 02-6.out) 100 yr, 6 hr - Existing conditions

1 1/8/99 9 HEC-I output tile (e3102-24.out) 100 yr, 24 hr - Existing Conditions

1 1/7/99 I HEC-I output tile (d31 02-6.out) 100 yr, 6 hr - Future Build-out Conditions

I 1/8/99 9 HEC-I output tile (d31 02-24.out) 100 yr, 24 hr - Future Build-out Conditions

1 1/7/99 I Future Build-ollt Conditions Zoning Map

These are transmitted as checked below:

For your use _ Approved as submitted

_ As requested _ Approved as noted

~ For review and comment Returned for corrections

Resubmit copIes for approval

Submit __copies for distribution

Return __corrected prints

Remarks

Afshin,

For your review. The cross section for routing from 005 to CPOIO is included. It was the same in

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

Laurie

• Copy to _F_il_e.:..;_P_ed_r_o_C_a_l_za Signed

Laurie !'vlarin
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FCD98-12
KHA 091132.02

l..ommems ana kesponses tor SUbmittals 1 & 2

Comment
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 elevation has been revised.
3150.

• 'Submittal #1

ISubmittal #2

••
Comment

Comment Action Taken
#

1
Correct the high elevation point for the routing reach

The elevation has been revised.
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 (feet) between CP050 to CP055.

A routing reach between basins 005 and 010
2 Either an explanation is needed as to why there is a

routing reach for a length of 784 feet and not the 1000
has been added.

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

The concentration point CP030 is located at a
basin 030, it is recommended that basin 030 be extended

3
to CP035. This will eliminate the routing R035-1. Based

confluence and is needed for the hydraulic

on this change, the parameters for basin 030 needs to be
modelling.

adjusted accordingly.

• Kimley-Horn and Associates, Inc. 1 of 1 12/30/98
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Flood Control District ofMaricopa 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:

1- 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.

2- 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.

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

For the second submittal:

1- Correct the High elevation point for the routing reach CP065 to CP070 from 2163 to 2184.
2- 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 CP05S. 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.

3- Looking at the schematics of the HEC-I 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-l model is correct and approved.

There are no other comments on the two submittals. If you have any questions please call me at
ext. 64519.
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Kimley-Horn
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 hydro logy for
the Upper Rawhide Wash.

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

~

Suite 250
-600 N. 15th S:reet
?hoemx. Arizona
85020

....-..... ,

',) \ +- ,-
~, "'--' \ "-<'.

- ,
~ 'c... 1#~...~_,-

J

•

Robert A. Eichinger, PE.
Project Engineer

RAE:lsm

Encl: Comment responses

r:~ 602 ?Jl ::00
:AX :02 gJ.l -,"
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Flood Control District
Of Maricopa County
Upper Rawhide Wash Hydrology Submittal
(25 June 1999 comments)

Comments from Collis Lovely, City of Scottsdale:

Fig. 1-21. Please relocate the words "Rawhide Wash" between""," symbol
and stream 40 to properly reflect the actual location of the main
stem.

The words "Rawhide Wash" have been relocated in place of the words "Stream 40".

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

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

Sec. 4.3.1
•

3.

4.

Last sentence: These tributaries have been I. 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 48 located east of the basin to the basin site."

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"

•

5. Table 4-3 Peaks for areas> 10 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?

K:I.CIVILI09113102IDRAINAGEIDocslcommresp-fnl.aoc



•
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 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.

Table 4-6

Table 4-7

Figure G-2

10. G-2 & G-7

••

•

7.

8.

9.

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

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.

This is incomplete in that it does not compare any basin Q's over
1.76 sq. mi. in size. Please add camps 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.

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.

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 couiCl split and redefine SUbbasins ad infinirum and the results of the
hydrology would not be significantly imoacred.

K:"-CiVIL\,09113102'.DRAINAGE\Docs\commresp-fnldoc



Fig. G-3

•
11. 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.

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.g, ~, 64, 68,
and [Q] 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, 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 III distribution. The Log Pearson III 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 LPIII, 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 LPIII derived data. applied linear and multiple regressions
and have developed estimates with unknown pUblished coefficients of determination. and
published 1DO-year standard errors of the mean ranging from 39% to 48% for [he data
utilized in the regression analysis.

K:\-CIVIL\09113102\DRAINAGE'Docs\commresp-fnldoc
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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 FCOMC 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.

K:\-CIVIL\091131 02\DRAINAGE\Docs\commresp-fnl.doc
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Kimley-Horn
and Associates, Inc.

Fax Transmittal

Suite 250
7600 N 15th Street
Phoenix, Arizona 85020

TEL 602944 5500
FAX 6029447423

Firm/Location:

To: Afshin Ahouraiyan

FCDMC

Fax: No.: 602-506-4601

Job: No.: 091131.02

From: Laurie Marin Date: August 5, 1999

Original coming by mail: Yes: No: x

••

•
Engineering
Planning
and
Environmenlal
Consultants

[fyou have any problems, please call 602-944-5500 and ask for: Patti----------
Total number of pages, including cover sheet:

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 intendedfor the addressee named herein and may contain information that is confidential.
Ifyou are not the intended recipient or the employee or agent responsible for delivery co the addressee, you
are hereby notified that any review, dissemination. disclosure, or copying ofthis communication is strictly
prohibited. Ifyou 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. Poslal 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:

Fig. 1-21. Please relocate the words "Rawhide Wash" between " ... " symbol
and stream 40 to properly reflect the actual location of the main
stem.

The words "Rawhide Wash" have been relocated in place of the words "Stream 40".

2. 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

••
3.

4.

Last sentence: These tributaries have been I. O'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 48 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. "

•

5. 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?

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

Table 4-7

Table 4-6

7.

8.

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.

This is incomplete in that it does not compare any basin Q's over
1.76 sq. mi. in size. Please add camps 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. 1(7 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.

10. G-2 & G-7

•

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.

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.

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

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, ~, ~, ~, ~, ~, ~, ~, ~, 64, 68,
and IZQ] warrant investigation into why these peak values are so much lower than
the R.E.results.

Extremely long travel lengths within (basins 0 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 III distribution. The Log Pearson III 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 LPIII, dependent on the length of record, the confidence intervals can range from
being very tight, to proViding intervals of r 200% or more. This is indicative of the short
records and the flashy ephemeral nature of southwest watercourses. Finally,
investigators have taken this LPIII derived data, applied linear and multiple regressions
and have developed estimates with unknown published coefficients of determination, and
published 1DO-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
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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 ofdirectly 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 FCOMC 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.

K:\-CIVIL\09113102\DRAINAGE\Docs\commresp-fnl.doc
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4.5.2 Verification of h __ ...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 1DO-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 0.8.

Table 0.8.1 is a summary of the HEC-1 peak discharges for the 100-year 24-hour with areal

reduction. Table 0.8.2 is a summary of the HEC-1 peak discharges for the 1DO-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 0.8.3 summarizes the computation using the AOOT regression equations for indirect

method No 2 (see page 10-5 AOOT highway drainage manual). Indirect method No.2 provides

a regression equation for the 1DO-year peak discharge and a regression equation for the

maximum recorded discharge. A review of Table 0.8.3 indicates fair agreement between the

HEC-1 peak discharges and the AOOT indirect method 1DO-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 AOOT method only uses watershed

area.

We have plotted on AOOT 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 1DO-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 AOOT indirect method No.3 using regional

regression equations. Table 0.8.4 provides a summary of the data required to use the

regression equations presented in the AOOT manual. The Upper Rawhide Wash watershed is

located in near the boundaries of regions 12 and 13. Therefore, we computed the 1DO-year

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

The results of the computations are plotted by subbasin area and 1DO-year discharge for region
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12 on figures 10-20 and 'I, 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 results

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 TON completed by Kimley-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.
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Table 4-5: '- ~mparison of Final Flows to WRA & ~iner Models

100 yr, 6 hr

Drainage
Q

Time to
Area peak

[mi2] [cfs] [hr]

KHA 14.06 6896 5.3
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)

Me~od KHA

Rainfall Distribution FCDMC Point rainfall

Losses Green and Ampt

WRA & Greiner

Hypothetical Storm

SCS Curve Number

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.

•
Unit Hydrograph

Clark - Time of concentration
Kinematic wave method

from DDMS - Papadakis

•

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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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. 4.2.1

Sec. 4.3.1

Table 4-3

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

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.

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.
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Table 4.5

Table 4-7

Table 4-6

Figure G-2

G-2 ,& G-7

Fig. G-3

G6-10

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.

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 it is, it does not allow one to check or understand the routing
sequences.

These are excellent exhibits.

•

Summary of 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, IT§, ~, ~, ~, ~, ~, ~, ~,

64, 68, and IZ9 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.
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Mr. Doug Plasencia, P.E.
Kimley-Hom 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 conunents 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.

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

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.

6. For routing calculations, if the subbasins share a concentration point, the low elevation of the
upper sJlhbasin sholJ!rl hI'- thp. s::Jm~ as t..!-)e hi~h "leV3ti011. for the k'.ver subha!'in. F-:<<rrnpJes
where this is not done are routings from CP038 to CPIJ40 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.

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

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

Sincerely,

Afshin Ahouraiyan
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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
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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. Fig. G-2: add CP. #'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.

2. Fig. G-3: Add CP. #'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.

3. Figures G1-3: Add symbol to 1.0. the split flow at CP. 012

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

4. 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 willing 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.

5. 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.

6. 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\091131 02\DRAINAGE\Docs\commresp.doc
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7.

8.

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

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

8-1 & Text Need to 1.0. the two splits at CP.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. I
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
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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 oflooking at the N-values and
documenting their work.
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Mr. Doug Plasencia, P.E.
Kimley-Hom and Associates
7600 North 15 th 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 an.d time of
concentration calculations on the final figures submitted in the Technical data notebook.

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

5. For time of concentration calculations, ifthe 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 suchlocatioDs and adjust the elevation values accordingly.

,6. For routing calculations, ifthe 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 to CP042. Please adjust
other such cases accordingly.

7. Please include a map with the topographic information showing the subbasins' bOWldaries,
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.

05/03/99 MON 11: 23 [TX/RX NO 9821] [4J 002
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This letter should serve as our final comments on the hydrology analysis ofthis project, conditional to all
the above mentioned points being adjusted accordingly. '

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

Sincerely,

Mshin Ahouraiyan

05/03/99 MON 11: 23 [TX/RX NO 9821] @003
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Kimley-Horn
and Associates, Inc.

December 22, 1998

Mr. Pedro Calza
Project Manager
Flood Control District of Maricopa County
280 I W. Durango Street
Phoenix, Arizona 85009

Re: Upper Rawhide Wash Floodplain Delineation StUdy FeD 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.

i ~)

L/C;
Doug Plasencia, P.E.
Associate

DJP:rae

Encl: Meeting Minutes for Progress Meeting No.5

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

• •
TEL 602 944 5500
FAX 602 944 7423 \~iOMER\ VOL2IPROJECT\·CIVIL1091 I) 102ICORRESPONDIPROGRESSMEETINGN05.RTF
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

UPPER RAWHIDE WASH FLOODPLAIN DELINEATION
FCD 98-12

MEETING MINUTES

KIMLEY-HORN AND ASSOCIATES, INC.

Page 2

Meeting Date: Dec. 17, 1998

Meeting Time: 3:00 PM

Meeting No.: 5 - Progress Meeting

Meeting Place: Flood Control District of Maricopa County

••
Attendees:

Item No.

FeD - Scott Ogden, Pedro Calza, Russ Cruff
KHA - Doug Plasencia, Bob Eichinger,

•

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

2. Doug submitted November invoice. Included bullet points of items completed and
percent completes. Reviewed accomplished tasks.

3. 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
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

I\HOMERIVOL2IPROJEcn·CIVILI09IIJI02ICORRESPONOIPROGRESSMEETINGNOS.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
1. 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.

I\HOMERIVOL2IPROJEClI·CIVI LI0911 J I02ICORRESPONOIPROGRESSMEETINGNOS.RTF
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Kimley-Horn
and Associates, Inc.

November 2, 1998

Mr. W. Scott Ogden, P.E.
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 Scott:

Kimley-Hom and Associates, Inc. is pleased to begin the floodplain delineation for
Upper Rawhide Wash. We understand that the notice-to-proceed and project begin date
is Monday, October 19, 1998, and that the project duration is 450 calendar days.

We have enclosed the minutes of the project kickoff meeting held at your offices on
October 21, 1998.

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

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

Douglas J. Plasencia, P.E.
Associate

DJP:rae

Encl: Meeting Minutes for Project Kickoff Meeting

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

• •
TEL 602 944 5500
FAX 602 944 7423

K:I·CIVILI0911310ZICORRESPONDIKO·MEETlNGRTF
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Kimley-Horn
and Associates, Inc.

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

UPPER RAWHIDE WASH FLOODPLAIN DELINEATION
FCD 98-12

MEETING MINUTES

KIMLEY-HORN AND ASSOCIATES, INC.

Meeting Date: Oct. 21, 1998

Meeting Time: 9:00 AM

Meeting Place: Flood Control District

Meeting No.: 1 - Project Kick-off

Attendees: FCD - Scott Ogden, Afshin Ahouraiyan, Marta Dent, Pedro Calza
KHA - Bob Eichinger, Jon Ahem, Laurie Marin
City of Scottsdale - Collis Lovely

•

•

Handouts: Meeting Agenda (attached)

Item No.

1. Rename project to "Upper Rawhide Wash Floodplain Delineation Study". The
purpose of the new name is to distinguish this project from the Rawhide Wash
Detention Basin Project.

2. TASK 7 - HIS DATA
2.1 KHA to submit files based on Scottsdale's city grid coordinates.
2.2 Datum conversion. Discussion regarding conducting study based on NAVD 88

and then converting to NGVD 29. Scott requested issue to be further discussed
with Doug Placensia and Bob Eichinger.

2.3 KHA did attend GIS training conducted by the FCD. ID names need to be
identical.

2.4 FCD recommends setting up a prototype.
2.5 Use of Excel spreadsheets to populate tables for comma delimited files

3. TASK I-COORDINATION
3.1 Schedule - KHA to prepare schedule using MS Project 4.0
3.2 Public meetings are on hold per request from City of Scottsdale
3.3 City of Scottsdale Rawhide Wash detention basin study contacts:

Public Information Officer: Natalie Wood
Desert Greenbelt PM: Marc Landiseidel
Rawhide Wash Detention Basin: Collis Lovely

3.4 Use Letter to affected property owners, no public meetings
3.5 FCD to change order out of contract - no public meetings
3.6 Coordination is very important
3.7 Legal Ads: FCD provided a go-by legal advertisement. Run in Scottsdale

Tribune and AZ Republic. Call Dan Carroll for approval of text. Run ads on
Wednesdays (less expensive).

3.8 FCD provided invoice and progress report go-bys.

K:\-CIVIL\09IIJ I02\CORRESPOND\KO·MEETlNG.RTF
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Kimley-Horn
and Associates, Inc.

4. TASK 3 - TOPOGRAPHIC MAPPING
City of Scottsdale to obtain grading and drainage plans for culvert crossing of
Rawhide on west side of Pima Road. Some additional topo of this site may be
required.

5. TASK 4 - FIELD SURVEY
Important to get field survey started as soon as possible. Submit location map of
cross sections to pick up in the field to the FCD.

6. TASK 5 - HYDROLOGY
6. I Scott to prepare list of names of attendees for coordination meeting with

Detention Basin study.
6.2 FCD prepared CD with topographic If. section dgn, DTM files by If. section,

soils map, zoning maps (from City of Scottsdale), and streets map (from City of
Scottsdale).

6.3 Other studies - Greiner Study - FCD may have provided to KHA previously,
KHA to check.

6.4 City of Scottsdale review comments are to be addressed and incorporated in the
fmal TDN's

6.5 Main stem capacity checks
6.6 Hydrology is to be completed by end of Jan. or mid Feb 1999. Hydrology to be

used by HDR in the detention basin study.
TASK 6 - HYDRAULICS
Pretty straight forward. Look at culvert crossing at Pima Road
TASK 8 - DELIVERABLES
Very important to the District

QUESTIONS
9.1 Afshin to consider using CN's versus Green-Ampt for losses.
9.2 FCD to supply raster images of project site if needed by KHA

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.

K:\-CIVIL\09113102\CORRESPONDIKO-MEETrNG.RTF
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UPPER RAWHIDE WASH

FLOODPLAIN DELINEA TION STUDY

Contract FCD 98-12
KHA Job No. 091131.02

AGENDA FOR

HYDROLOGY MEETING #1

19 November 1998 Kimley-Horn and Associates, Inc. 1:00 PM

1) Introductions

2) Comments from District and/or City of Scottsdale

3) Project Overview

• Project Manager - Doug Plasencia

4) Hydrology methodology,

• Hydrologist....: Laurie Marin

5) Project schedule

• Project Engineer - Bob Eichinger

6) Discussion

K:\-CIVIL\09113102\DRAINAGE\agenda hydr coord #1.doc
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Name

UPPER RAWHIDE WASH

FLOODPLAIN DELINEATION STUDY

SIGN-IN SHEET FOR

HYDROLOGY MEETING #1

November 19,1998 1:00 PM

Address Phone Fax

•

1 Pedro Calza Flood Control 506-1501

2 Afshin Ahouraiyan FCDMC 506-4519 506-4601

3 Dennis Richards Tetra Tech ISG 491-1393 491-1396

4 Bill Jenkins ADWR, Flood Mitigation 417-2445 417-2423

5 Mike Greenslade ADWR, Dam Safety 417-2445 417-2423

G Jon Fuller JEF, H&G, INC. 752-2124 839-2193

7 Jon Ahern KHA

8 L. Steve Miller HDR 508-6636 508-6606

9 Mike Heaton HDR 508-6625 508-6606

10 W. Scott Ogden FCDMC 506-4071 506-4601

11 Jonn E. Rodriguez FCDMC 506-8782 506-4601

12 Ray Acuna City of Phoenix 262-4960

13 Bob Eichinger KHA 944-5500 944-7423

14 Laurie Marin KHA 944-5500 944-7423

15 Collis Lovely C.O.S. 994-7852 7971

16 Doug Plasencia KHA 944-5500 944-7423

17

18

19

20

• K:\-civiIl091131 02\drainagelhydr#1-sign in sheet.xls
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Kimley-Horn
and Associates, Inc.

November 30, 1998

Mr. W. Scott Ogden, P.E.
Project Manager
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, Arizona 85009

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

Dear Scott:

We have enclosed the minutes of the Hydrology meeting held at our offices on
November 19, 1998.

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

Sincerely,

KlMLEY-HORN AND ASSOCIATES, INC.

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

72. Lk Q. 1:.:o.y
L..rv Doug Plasencia, P.E.
V . Associate

DJP:rae

End: Meeting Minutes for Hydrology Meeting

• •
TEL 602 944 5500
FAX 602 944 7423 IlJiOMERIVOL2IPROJECTI.CIVILI09113102ICORRESPONDIHYD_MEETlNG.RTF
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Kimley-Horn
and Associates, Inc.

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

UPPER RAWHIDE WASH FLOODPLAIN DELINEATION
FCD 98-12

MEETING MINUTES

KIMLEY-HORN AND ASSOCIATES, INC.

Page 1

Meeting Date: Nov. 19, 1998

Meeting Time: I :00 PM

Meeting Place: Kimley-Horn and Associates, Inc.

Meeting No.: 2 - Hydrology

•
Attendees: FCD - Scott Ogden, Afshin Ahouraiyan, John Rodriguez, Pedro Calza

KHA - Doug Plasencia, Bob Eichinger, Laurie Marin, Jon Ahern,
City of Scottsdale - Collis Lovely
HDR - Steven Miller, Mike Heaton
Tetra Tech - Dennis Richards
ADWR - Mike Greenslade, Bill Jenkins
City of Phoenix - Ray Acuna
Jon E. Fuller H & G, Inc. - Jon Fuller

•

Handouts: Meeting Agenda (attached)

Item No.

I. Introduction
1.1 Introduction of all participants
1.2 Approximate boundaries of hydrologic study illustrated on exhibit map
1.3 Dynamite Road north to Forest Service Land (floodplain delineation)

2. Comments from the FCD
2.1 Coordination important between projects in the area
2.2 Rawhide Wash Detention Basin - HDR
2.3 Desert Greenbelt - Tetra Tech
2.4 Upper Rawhide Wash Floodplain Delinea~ion - KHA

3. Hydrology Methodology
3.1 Rainfall distribution 100yr 24-hour estimated using SCS type II rainfall

distribution
3.2 Rainfall Excess - Green and Amp Methodology
3.3 Unit Hydrograph - Clark Unit Hydrograph
3.4 Will also use soils maps and land use maps provided by the FCD
3.5 Additional Concentration points to be added near Dynamite Road and east of

Pima (to account for hydrologic split flow)

IIHOMERIVOL2IPROJECTI-CIVILI0911 ) I02ICORRESPONDIHYD-MEETING.RTF
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•

3.6 Open Discussion on Methodology
3.6.1 Collis Lovely (City of Scottsdale) voiced concerns about changing

methods from the current Ward model (Curve Number) in the area.
Had a previous difficult time with acceptance of the model by FEMA
and now that it is accepted may want to stick with the same methods.
FCD stated that KHA is to use District methodology (Green/Ampt,
etc).

3.6.2 John Fuller expressed some concerns about using the existing "in
ground" conditions and not using the zoning map to estimate the land
use parameters for the HEC-I model and the production of Existing
Conditions discharge values. FCD stated that the existing hydrology
will be based on District methods and procedures.

3.6.3 Steven Miller (HDR) was looking for consensus on the acceptance of
hydrology and some standardization of the discharge values.
Expressed concern that publishing differing discharges may confuse
the general public in his highly public project. FCD stated that the
Upper Rawhide Wash hydrology is being developed for a floodplain
delineation study. KHA is to use FCD methods and procedures for the
Upper Rawhide Wash study.

4. Project Schedule
4.1 Mid. December preliminary HEC-I results to the FCD for review
4.2 Mid. January TON Draft to the FCD for review

5. Direction
5.1 Five Additional concentration points added
5.2 Existing Hydrologic model to be based on "in ground conditions" not zoning

per FCD.
5.3 FCD guidelines, methods, and procedures to be followed through the project

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.

IIHOMERIVOL2IPROJEcn-cIVlLI09IIJ I02ICORRESPONDIHYD-MEETlNG.RTF



Kimley-Hom
and Associates, Inc.

• UPPER RAWHIDE WASH

FLOODPLAIN DELINEATION STUDY

Contract FCD 98-12
KHAJob No. 091131.02

AGENDA FOR

HYDROLOGY MEETING #1

19 November 1998 Kimley-Hom and Associates, Inc. 1:00 PM

1) Introductions

• 2) Comments from District and/or City of Scottsdale

3) Project Overview

• Project Manager - Doug Plasencia

4) Hydrology methodology

• Hydrologist - Laurie Marin

5) Project schedule

• Project Engineer - Bob Eichinger

6) Discussion

• K:\-CIVIL\091131 02\DRAINAGE\agenda hydr coord #1.doc
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UPPER RAWHIDE WASH

FLOODPLAIN DELINEATION STUDY

SIGN-IN SHEET FOR

HYDROLOGY MEETING #1

November 19,1998 1:00 PM

Address Phone Fax
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.........-n Kimley-Horn....... _ r, and Associates, Inc.

MEETING REMINDER

To: Scott Ogden 5064601 Ray Acuna 2627322
Afshin Ahouraiyan Jon Fuller 8392193
Pedro Calza Dennis Richards 491 1396
Amir Motamedi Ot Chatupon 5424668
John Rodriguez ClydeAnderson
John Benoist 4172423 Mike Heaton 5086606
Mike Greenslade Steve Miller
Bill Jenkins Collis Lovely 9947971
John Linkswiler

From: Doug Plasencia/Bob Eichinger

UPPER RAWHIDE WASH
HYDROLOGY COORDINATION MEETING

DATE: Thursday, November 19, 1998

TIME: 1:00 pm to 3:00 pm

PLACE: Kimley-Horn and Associates
7600 North 15th Street, Suite 250
Phoenix, AZ

Please call Pat Crawford at 944 5500 if you cannot
attend. Thank you.

•
TEL 602 944 5500
FAX 602 944 7423

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020
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Upper Rawhide Wash Address List
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. 7600 N. 15th Ave., Suite 250
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Phoenix, AZ. 85020
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Upper Rawhide Wash Address List

j Mr. John Rodriguez X
Projec~anager 506-8782 (W)
Flood Control District of Maricopa Count 506-4601 (Fax)
2801 West ~rango Street

• Phoenix, AZ 8'5QQ9-6399
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•
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•
Kimley-Horn
and Associates. Inc.

Fax Transmittal

Suite 250
7600 N 15th Street
Phoenix, Arizona 85020

TEL 602944 5500
FAX 6029447423

To: See Below Fax: No.:

FirrnlLocation: Job: No.: 091131.02------------
From: Doug Plasencia/Bob Eichinger Date: November 3, 1998

Original coming by mail: Yes: x No:

•

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

Total number of pages, including cover sheet: 3----

Comments:

A hydrology coordination meeting has been scheduled for the Upper Rawhide Wash Project.

Meeting memorandum and map follows. Thank you.

Scott Ogden, FCDMC

Afshin Ahouraiyan, FCDMC

Pedro Calza, FCDMC

Amir Motamedi, FCDMC

John Rodriguez, FCDMC

John Benoist, ADWR

Mike Greenslade, ADWR

Bill Jenkins, ADWR

John Linkswiler, ADWR

Ray Acuna, COP

Jon Fuller, JEF Hydrology

5064601

417241)

2627322

8392193

Dennis Richard, Simons, Li & Asso.

Ottozawa Chatupon, State Land Dept

Clyde Anderson, State Land Dept

Mike Heaton, HDR

Steve Miller, HDR

Collis Lovely, COS

491 1396

5424668

"
5086606

9947971

•
Engineering
Planning
and
Environmental
Consultants

This facsimile is intendedfor the addressee named herein and may contain information that is confidential.
Ifyou 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 ofthis 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.



•
~-"......... _rJ

Kimley-Horn
and Associates, Inc.

Memorandum
via Facsimile

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

Doug Plasencia, Kimley-Hom and Associates

•

To:

From:

Date:

Scott Ogden, FCDMC
Afshin Ahouraiyan, FCDMC
Pedro Calza, FCDMC
Amir Motamedi, FCDMC
John Rodriguez, FCDMC
John Benoist, ADWR
Mike Greenslade, ADWR
Bill Jenkins, ADWR
John Linkswiler, ADWR

November 3, 1998

Ray Acuna, COP
Jon Fuller, JEF Hydrology
Dennis Richards, Simons, Li & Associates
Ottozawa Chatupon, State Land Dept
Clyde Anderson, State Land Dept
Mike Heaton, HDR
Steve Miller, HDR
Collis Lovely, COS

•

Subj: Upper Rawhide Wash Hydrology Coordination Meeting

The hydrology coordination meeting for the Upper Rawhide Wash Study is set for
Thursday, November 19th from 1:00 p.m to 3:00 p.m., at the office of Kimley-Hom
(directions are attached). I hope you will be able to attend, please call Pat Crawford at
944-5500 if you cannot. Thank you.

•
TEL 602 944 5500
FAX 602 944 7423



•
Kimley-Horn
and Associates, Inc,

June 23, 1999

Mr. Pedro Calza
Project Manager
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, Arizona 85009

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

••

Re: Upper Rawhide Wash Floodplain Delineation Study FCD 98-12
KHANo.: 091131.02

Dear Pedro:

We enclose the minutes of the project coordination meeting held at your offices at 9 am
on June 17, 1999.

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

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

~~~.~~y-
trw Doug Plasencia, P.E.

Associate

DJP:rae

End: Coordination Meeting Minutes - 6/17/99

• •
TEL 602 944 5500
FAX 602 944 7423

K:\·CIVILI0911 J I02ICORRESPONDIPROIMTG6-17·99.DOC



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY•
Kimley-Horn
and Associates, Inc.

Upper Rawh\ 'ash Floodplain Delineation
FCD98-12

UPPER RAWHIDE WASH FLOODPLAIN DELINEATION
FCD 98-12

MEETING MINUTES

KIMLEY-HORN AND ASSOCIATES, INC.

Meeting Date: June 17, 1999

Meeting Time: 9:00 AM

Meeting Place: Flood Control District

Coordination Meeting

Attendees:

Handouts: None

FCDMC - Pedro Calza, Afshin Ahouraiyan, David Boggs
KHA - Bob Eichinger

•

•

Item No.1 - FCD requests KHA to look at the 1DO-year 24-hour. .. seems to be adding
flow in several routing reaches. Appears to be only happening in the 24-hour model.
KHA will replace sections in the Hydrology TDN with the revisions.

Item No.2 - FCD requests to add comments in HECRAS model whether flowrates are 6
hour or 24-hour. Add comments to HECRAS model regarding correspondence between
HEC-1 model concentration points.

Item NO.3 - Make a note in HEC-l model regarding flow split going to proposed
detention basin site.

Item No.4 - FCD contacted City of Scottsdale (Collis Lovely) to provide comments on
HEC-I and HECRAS by June 21.

Item No.5 - David Boggs new project manager for Upper Rawhide Wash (506-4601)

Item No.6. - KHA to provide District with copy ofn-value report with revised base n
values.

Item No.7 - Base Mapping: Baker did photogrammetrics/analyses. McClain-Habor is
the aerial flight south ofDixileta in 1993 and north ofDixileta in 1998.

Item No. 8 - Sign off on base mapping ....FCD looking to get Baker to sign the base
mapping. Keep track ofthis ... may effect project schedule.

Item No.9 - FCD discussed warning messages of supercritical flow. KHA to check
energy grades, and perhaps conduct sensitivity on n-values, add cross-sections if
necessary, varying flowrates (if necessary).

K:I-CIVIL\0911 J l02ICORRESPONDIPROIMTG6-17·99.DOC



Item No. 10 - HEC-l peak flow don't match HECRAS flowrates. KHA to revise for
next submittal.•
Kimley-Horn
and Associates, Inc.

Upper Rawh. lash Floodplain Delineation
FCD98-12

•

•

Items No. 11 - Verification ofHEC-l results .....FCD requests additional information to
provide confidence in results ....KHA previously conducted cloud of values and
regression analysis ....KHA to incorporate the analysis into verification section ofTDN.

Item No. 12 - FeD examined several cross sections where flow may be crossing from
one side of a cross section to the other side of the next downstream cross section. KHA
to review the flow distribution of the output.

Item No. 13 - FEMA submittal according to project schedule was to be at the end of
June. Actual schedule may be at end of July. KHA to check revised dates of contract
including the requested 30-day extension.

Item No. 14 - City of Scottsdale has a different floodplain regulation than District.
Scottsdale regulations state cannot encroach into floodplain.

Item No. 15 - FCD requested that the key map be plotted on full size plan sheet. KHA to
check scope of work.

Item No. 16 - FCD to visit project site to familiarize project with new PM. Requested
that KHA attend. KHA will check scope of work and budget for additional field visits.

These are the minutes of the meeting as understood by KHA. We request that any
revisions be provided to KHA within seven days, or these minutes will be considered
fmal.

K:I-CIVILI091 13 I02ICORRESPONDIPROJMTG6-17-99.DOC



•

•

Kimley-Horn
and Associates, Inc.

September 14, 1999

Mr. David Boggs, P.E.
Project Manager
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, Arizona 85009

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

Dear David:

We enclose 'the minutes of the project coordination meeting held at your offices at 2 pm
on August 31, 1999.

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

Sincerely,

•
Suite 250
7600 N. 15th Street
Phoenix. Arizona
85020

KIMLEY-HORN AND ASSOCIATES, INC.

~) /}

0~/~-----
Doug Plasencia, P.E.
Associate

DJP:rae

Encl: Coordination Meeting Minutes - August 31, 1999

• •
TEL 602 944 5500
FAX 602 944 7423

\\HOMER\VOL2\PROJECT\·CIVIL\0911 J I02\CORRESPONDIPROIMTG8·J J-99.DOC



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY•
Kimley-Horn
and Associates, Inc.

Upper Rawhic sh Floodplain Delineation
FCD98-12

UPPER RAWHIDE WASH FLOODPLAIN DELINEATION
FCD 98-12

MEETING MINUTES

KIMLEY-HORN AND ASSOCIATES, INC.

Meeting Date: August 31, 1999

Meeting Time: 2:00 pm

Meeting Place: Flood Control District

Coordination Meeting :Floodplain Submittal

•

•

Attendees: FCDMC - David Boggs
KHA - Bob Eichinger, Jon Ahern

Handouts: None

Item No. 1 - FCD met with City of Scottsdale on August 23. Reviewed COS floodplain
comments and markups on KHA initial floodplain mapping.

Item No.2 - COS marked on mapping a new house north of Dynamite west of Pima.
House footprint may be in floodplain. FCD has images available. KHA to check in
house Landis mapping for structures in the area marked by COS.

Item No.3 - FCD provided markups of KHA initial floodplain mapping. Includes COS
comments. KHA to review redlines and respond to comments. FCD red lines included
suggested revisions to cross section locations and alignments and potential breakouts.
KHA borrowed FCD and COS redlines to make copies.

Item No.4 - District responses on COS hydrology comments have not been sent to COS.
David to check with Joe Tram and/or Afshin.

Item No.5 - FCD to follow up with COS to address COS acceptance ofKHA hydrology.

Item No.6 - FCD discussed potential flow breakouts as indicated on the redlines.

ACTION:

I. KHA to review FCD cross section comments. Set-up follow up meeting with FCD
to discuss cross section revisions.

2. KHA to review COS hydrology comments regarding peak flows for 6-hour versus
24-hour.

3. Aim is to incorporate revised cross sections, accepted flows, and resubmit initial
floodplain model.

4. KHA to evaluate breakout potential at three locations.

These are the minutes of the meeting as understood by KHA. We request that any
revisions be provided to KHA within seven days, or these minutes will be considered
final.

I\HOMERIV0L2IPROJECl\·CIVILI091 \) I02ICORRESPONDIPROIMTG8·) '-99.DOC
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•

Kimley-Horn
and Associates, Inc.

September 23, 1999

Mr. David Boggs, P.E.
Project Manager
Flood Control District of Maricopa County
280 I 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 minutes of the project coordination meeting held at your offices at 10 am
on September 13, 1999.

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

Sincerely,

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

:J
!~ -HORN A.ND ASSOCIATES, INC.

, ,oj
. ,i ,/: ___

. / (7-,~~.
Doug Plasencia, P.E.
Associate

DJP:rae

End: Coordination Meeting Minutes - September 13, 1999
List of proposed modification to existing cross section

• •
TEL 602 944 5500
FAX 602 944 7423 K.\·CIVILl09113102\CORRESPONDIPROIMTG9.13.DOC



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY•
Kimley-Horn
and Associates, Inc.

Upper Rawhio~ dash Floodplain Delineation
FCD98-12

UPPER RAWHIDE WASH FLOODPLAIN DELINEAnON
FCD 98-12

MEETING MINUTES

KIMLEY-HORN AND ASSOCIATES, INC.

Meeting Date: September 13, 1999

Meeting Time: 10:00 am

Meeting Place: Flood Control District

Coordination Meeting: Floodplain Submittal

Attendees: FCDMC - David Boggs
KHA - Bob Eichinger, Jon Ahern

Handouts: None

The purpose of this meeting was (I) to review the proposed revisions to the existing cross
sections submitted with the preliminary floodplain mapping, and (2) to come to

agreement between KHA and FCD on the revisions to be incorporated for the cross
sections. This meeting is a follow up to the August 31,1999 meeting at the Flood Control
District of Maricopa County (FCDMC).

On the meeting dated August 31, 1999, KHA received two sets of cross section markups,
one from the City of Scottsdale (COS) and the other from the FCDMC.

Item No. I - KHA prepared a revised cross section plan set and brought this set to use as
a base for discussion. FCD and KHA reviewed each and every cross section on the KHA
revised cross section plan set. During the review additional markups were added to the
KHA plan set. A complete list of agreed upon existing cross sections to be revised is
attached to these minutes.

Item No.2 - A potential breakout of the main wash between cross sections 14.248 and
14.911 was annotated, in the cross section review plan sets, by MCFCD and COS. This
is an area of concern because the potential breakout flows could combine with the flows
from Tributary 4 to the south.

Item No.3 - Several additional flow breakout areas were annotated on the reviewed plan
sets by MCFCD and COS. These will be investigated by KHA during evaluation of the
preliminary 100 year tloodplain analysis. These potential flow breakouts are along the
main washes where the flows returning to the main wash within several cross sections.
These areas will be reviewed by KHA

ACTION:

•
1. Cross Sections will be modified as listed on the attached list and the floodplain

will be mapped with the approved discharge values. Modification to existing
cross sections will be checked, again, for compliance with FEMA guidelines. A

K.I-CIVILI091IJ I02ICORRESPONDIPROJMTG9-1 J.DOC



Kimley-Horn
and Associates, Inc.

•
2.

..,

.J.

4.

5.

Upper Rawhide Wash Floodplain Delineation
FCD98-12

revised floodplain map and cross sections will be resubmitted for MCFCD
approval.

A potential break out will be analyzed at the north end of the main wash
between cross sections 14.248 and 14.911. Ifit is determined that a break out
occurs then KHA will develop a rating curve and modify the HEC-l model's, if
necessary prior to finalizing the Hydrology, If the findings are inconclusive
then KHA win discuss with the MCFCD about a Zone A designation.
Cross sections in areas of potential flow breakouts will be extended to
accurately depict a potential flow breakout. If it is determined by KHA that a
flow breakout does not occur, than the cross sections will be trimmed to an
appropriate length.

For areas where a flow breakout is inconclusive, KHA will discuss with the
MCFCD about designating the area as a Zone A.
KHA will modify the HEC-I models if required for any flow breakouts.
MCFCD staff will review HEC-l output after all modifications and corrections
are completed by KHA. The MCFCD will also review/address variations in Qp
for subbasins of similar size between 6-hr and 24-hr rainfall events. The
MCFCD (Afshin) may request KHA to assist in this exercise, as necessary.

'.

•

These are the minutes of the meeting as understood by KHA. We request that any
revisions be provided to KHA within seven days, or these minutes will be considered
final.

K:\-CIVILI09/1 J I02ICORRESPONDIPROJMTG9-1 J.DOC



Cross Section Review List Rawhide Wash Floodplain Study
Submitted as part of the meeting minutes dated September 13, 1999

•

•

Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main
Main

7.701
7.801
7.964
8.01

8.186
8.277
8.376
8.565
8.803
8.902
8.903
9.419
9.513
9.585
9.723
9.798
9.8

9.81
9.987
10.012
10.082
10.176
10.271
10.46
10.555
10.744

10.8
10.839
10.934
10.995

11
11.029
11.123
11.218
11.313
11.407
11.502
11.691
11.786
11.881
11.976
11.999
12.07
12.09

12.165
12.26
12.27

Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Trim Cross Section Ends
New Cross Section to be Added Cross Section to be Added
New Cross Section to be Added
Delete Existing Cross Section
Delete Existing Cross Section
Revise Cross Section Length and/or Orientation
Trim Cross Section Ends
Trim Cross Section Ends
Trim Cross Section Ends
Trim Cross Section Ends
Revise Cross Section Length and/or Orientation
New Cross Section to be Added
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
New Cross Section to be Added
New Cross Section to be Added
Delete Existing Cross Section
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Trim Cross Section Ends
Revise Cross Section Length and/or Orientation
Trim Cross Section Ends
Trim Cross Section Ends
Revise Cross Section Length and/or Orientation
New Cross Section to be Added
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
Revise Cross Section Length and/or Orientation
New Cross Section to be Added

Potential breakout area
Potential breakout area
Potential breakout area

Potential Breakout Area
Potential Breakout Area
Potential Breakout Area

.•Cross Section Review List.xls 09/20/1999



•

•

Main 12.354 Trim Cross Section Ends
Main 12.364 Trim Cross Section Ends
Main 12.449 Trim Cross Section Ends
Main 12.544 Trim Cross Section Ends
Main 12.638 Trim Cross Section Ends
Main 12.65 New Cross Section to be Added
Main 12.733 Revise Cross Section Length and/or Orientation
Main 12.828 Trim Cross Section Ends
Main 12.923 Trim Cross Section Ends
Main 13 Trim Cross Section Ends
Main 13.112 Trim Cross Section Ends
Main 13.207 Trim Cross Section Ends
Main 13.301 Trim Cross Section Ends
Main 13.396 Trim Cross Section Ends
Main 13.491 Trim Cross Section Ends
Main 13.585 Trim Cross Section Ends
Main 13.667 Delete Existing Cross Section
Main 13.775 Trim Cross Section Ends
Main 13.869 Revise Cross Section Length and/or Orientation
Main 13.964 Trim Cross Section Ends
Main 14.059 Revise Cross Section Length and/or Orientation Potential Breakout Area
Main 14.154 Revise Cross Section Length and/or Orientation Potential Breakout Area
Main 14.248 Revise Cross Section Length and/or Orientation Potential Breakout Area
Main 14.343 Revise Cross Section Length and/or Orientation Potential Breakout Area
Main 14.438 Revise Cross Section Length and/or Orientation Potential Breakout Area
Main 14.532 Revise Cross Section Length and/or Orientation Potential Breakout Area
Main 14.627 Revise Cross Section Length and/or Orientation Potential Breakout Area
Main 14.722 Revise Cross Section Length and/or Orientation Potential Breakout Area
Main 14.816 Revise Cross Section Length and/or Orientation Potential Breakout Area
Main 14.911 Revise Cross Section Length and/or Orientation
Main 15.101 Revise Cross Section Length and/or Orientation

~~3t~:~i~l&~~~~
i?;::__..r~_~~~"§f~~!<·*,,"<,;:>';..r~,;:~"Y~~~-':"" ~;'~~"''''''':, ~"":6>·or"N~.g;~.i'1ff ~i~it~;~~~~ , . c'

"".~ i:. ~~~,;;.. '.i£}:':. ·-~'i.\*~~~~L~~·~~~}~':'..!',~~~~~~~~:.~~~~~~ ~.l~~:~ " '. ,~'"

Trib 1 0.237 Trim Cross Section Ends
Trib 1 0.284 Trim Cross Section Ends
Trib 1 0.378 Trim Cross Section Ends
Trib 1 0.473 Trim Cross Section Ends
Trib 1 0.477 New Cross Section to be Added
Trib 1 0.567 Trim Cross Section Ends
Trib 1 0.662 Trim Cross Section Ends
Trib·.1 0.757 Trim Cross Section Ends
Trib 1 0.851 Trim Cross Section Ends
Trib 1 0.946 Trim Cross Section Ends
Trib 1 1.041 Trim Cross Section Ends

m~~~I~\!k1~'@J ~~;#.fj1l'.f~'&~""'~~~';~",>&,"w<>'.;'l*-''it.,,.1t'~\lt:(~~:w'";~•• " ""'~~;.,.~~~- ~ ~ ~:: ,'~~'~.:. ~~..$~!.i;>;w~·4t\t~~-~)~~"~$r~:~~~'..ff~~i;'::!;:~l*?:'#t%~~~~~)k.~.

Trib 2 0.476 Trim Cross Section Ends
Trib 2 0.665 Revise Cross Section Length and/or Orientation
Trib 2 0.854 Revise Cross Section Length and/or Orientation
Trib 2 0.949 Revise Cross Section Length and/or Orientation
Trib 2 1.138 Trim Cross Section Ends
:~~1C1~~1 ',.,,·,····""1Zi~\'·-..B~~~ ~~~;;~,~~~~i:4T~~~~5f~¥~Ifj~~~~~~~:~f~@~~

~~iw.,.::,..."~U§.i: ..l~""~&~~~i
·W~t>f~;.~~!,_~2L~ ~. )~~l .. - ~ ~~ f::.$~t~~rt;~+~)~~ ,.. .,:.. _ ~",·A0

Trib 3 0.273 Trim Cross Section Ends
Trib 3 0.379 Revise Cross Section Length and/or Orientation
Trib 3 0.568 Trim Cross Section Ends
Trib 3 0.663 Revise Cross Section Length and/or Orientation
Trib 3 0.758 Revise Cross Section Length and/or Orientation

• Cross Section Review List.xls 2 09/20/1999



Trib 4 0.0947 Trim Cross Section Ends
Trib 4 0.189 Trim Cross Section Ends

•

Trib 4 0.195 Trim Cross Section Ends

I-:T:-:.r-:::ib:....4-:-_+-__----:0:-:-.2:::8=-=4::-__-+T:::r..;.:im.:..:....:C:-:r-=o-=ss~S-=e:.::c.::..tio=.:n~E:.:..:n:.::d.::.s + -i
Trib 4 0.379 Trim Cross Section Ends
Trib 4 0.568 Revise Cross Section Length and/or Orientation
Trib 4 0.663 Revise Cross Section Length and/or Orientation
Trib 4 0.852 Revise Cross Section Length and/or Orientation
Trib 4 0.947 Revise Cross Section Length and/or Orientation
Trib 4 1.048 Revise Cross Section Length and/or Orientation
Trib 4 1.231 Revise Cross Section Length and/or Orientation
Trib 4 1.42 Revise Cross Section Length and/or Orientation
Trib 4 1.515 Revise Cross Section Length and/or Orientation

•......
c'
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•

•

January 10, 2000

Mr. David Boggs, P.E.
Project Manager
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, Arizona 85009

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

Dear David:

We enclose the minutes of the revised cross section alignment review meeting held at our
office at 9:30 am on January 7, 2000.

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

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

Doug Plasencia, P.E.
Project Manager

DJP:rae

Ene!: Coordination Meeting Minutes - January 7,2000
Revised Cross Section List from January 7, 2000 Coordination Meeting

C:\TEMP\-MEOOOOI.DOC



• FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

UPPER RAWHIDE WASH FLOODPLAIN DELINEATION
FCD 98-12

MEETING MINUTES

KIMLEY-HORN AND ASSOCIATES, INC.

Meeting Date: January 7, 2000

Meeting Time: 9:30 am

Revised cross section alignment review meeting

•

•

Meeting Place: Kimley-Hom and Associates

Attendees: District - David Boggs, P.E.
KHA - Bob Eichinger, P.E., Jon Ahem, P.E.

Handouts: None

Item No.1 - KHA and District reviewed the cross section markups from City of
Scottsdale (COS). These markups were located on four plots that were submitted to the
District on December 3, 1999, in association with the resumbittal of the cross section
alignment in accordance with Rawhide Wash FCD Scope of Work task 6 item 6.6.b.

Item No.2 - Each cross section was reviewed for its adhearance to FEMA standards and
its associated application to the technical correctness of the floodplain study. The
attached list addresses each cross section that was red-lined by the COS. Each cross
section is listed by their associated wash and cross section number. The table notes the
action to be taken for each cross section.

Item No.3 - The District and KHA agreed that this meeting and results of cross section
revisions from Item No.2 above constitutes final cross section location and alignment
approval from the District.

ACTION:

1. KHA to send the draft meeting minutes to the District for concurrence.
2. KHA will proceed with the floodplain mapping submittal using hydrology

developed by KHA and directed by District in email memorandum dated December
20, 1999 and the final cross sections from Item No.2 above

These are the minutes of the meeting as understood by KHA. We request that any
revisions be provided to KHA within seven days, or these minutes will be considered
final.

C:ITEMPI-MEOOOO I.DOC
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Cross Section Review List Rawhide Wash Floodplain Study
Submitted as part of the meeting minutes dated January 7, 2000

•

-ME00002.xls

Main 8.092

Main 8.186

Main 8.200 NEW

Main Constatine Property

Main 9.15 NEW

Main 9.513

Main 10.46

Main 11.313

Main 10.8

Main 11.9

Main 12.449

Main 12.52 NEW

Main 13.112

Main 13.68

Main 14.438

Main 14.532

Main 14.6

Main 14.627

Main 14.722

Tributary 1 0.095

Tributary 1 0.189

Tributary 1 0.567

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Add cross sections along west side of fence to accurately model flows around and through property

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits. Existing cross
sections to be trimmed after review of new floodplain limits.

Cross section revision not needed when reviewed with approx. floodplain limits. Existing cross
sections to be trimmed after review of new floodplain limits.

Cross section revision not needed when reviewed with approx. floodplain limits. Existing cross
sections to be trimmed after review of new floodplain limits.

Cross section revision not needed when reviewed with approx. floodplain limits. EXisting cross
sections to be trimmed after review of new floodplain limits.

Cross section revision not needed when reviewed with approx. floodplain limits. Existing cross
sections to be trimmed after review of new floodplain limits.

Cross section to be revised as noted

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Page 1 of 2 01/17/2000



• •
Cross Section Review List Rawhide Wash Floodplain Study
Submitted as part of the meeting minutes dated January 7, 2000

•

-ME00002.xls

Tributary 1 0.57 NEW

Tributary 2 0.244

Tributary 3 0.298

Tributary 3 0.32 New

Tributary 3 0.693

Tributary 4 0.0947

Tributary 4 0.284

Tributary 4 0.532

Tributary 4 0.677

Tributary 4 0.867

Tributary 4 0.9 NEW

Tributary 4 0.962

Tributary 4 1.5 New

Note:

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section to be revised as noted

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section to be revised as noted

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

The District and KHA concurred or not-concurred with the suggested revisions from the City.

The District marked on the City red-lines which cross-sections that will be added or revised

and which ones will not be changed per City comments. KHA concurred with District markup.

Page 2 of2 01/17/2000
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Kimley-Horn
and Associates, Inc.

January 18,2000

Mr. David Boggs, PE
Project Manager
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, Arizona 85009

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

Dear David:

We enclose the minutes of the revised cross section alignment review meeting held at our
office at 9:30 am on January 7, 2000.

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

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC

Doug Plasencia. PE
Project Manager

DJP:rae

End: Coordination Meeting Minutes - January 7, 2000
Revised Cross Section List from January 7, 2000 Coordination Meeting

•
Suite 250
7600 N. 15th Street
Phoenix. Arizona
85020

• •
TEL 602 944 5500
FAX 602 944 7423

K:\-CiviI\09113! 02\Correspond\ProjMlg 1-07-OO.doc
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Kimley-Horn
and Associates, Inc.

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

UPPER RAWHIDE WASH FLOODPLAIN DELINEATION
FCD 98-12

MEETING MINUTES

KIMLEY-HORN AND ASSOCIATES, INC.

Meeting Date: January 7, 2000

Meeting Time: 9:30 am

Revised cross section alignment review meeting

•

•

Meeting Place: Kimley-Hom and Associates

Attendees: District - David Boggs, P.E.
KHA - Bob Eichinger, P.E., Jon Ahem, P.E.

Handouts: None

Item No. I - KHA and District reviewed the cross section markups from City of
Scottsdale (COS). These markups were located on four plots that were submitted to the
District on December 3, 1999, in association with the resumbittal of the cross section
alignment in accordance with Rawhide Wash FCD Scope of Work task 6 item 6.6.b.

Item No.2 - Each cross section was reviewed for its adhearance to FEMA standards and
its associated application to the technical correctness of the floodplain study. The
attached list addresses each cross section that was red-lined by the COS. Each cross
section is listed by their associated wash and cross section number. The table notes the
action to be taken for each cross section.

Item No.3 - The District and KHA agreed that this meeting and results of cross section
revisions from Item No.2 above constitutes final cross section location and alignment
approval from the District.

ACTION:

1. KHA to send the draft meeting minutes to the District for concurrence.
2. KHA will proceed with the floodplain mapping submittal using hydrology

developed by KHA and directed by District in email memorandum dated December
20, 1999 and the final cross sections from Item No.2 above

These are the minutes of the meeting as understood by KHA. We request that any
revisions be provided to KHA within seven days, or these minutes will be considered
fmal.

K:\-Civil\09113 I02\Correspond\ProjMtg I-07-00.doc



• •
Cross Section Review List Rawhide Wash Floodplain Study
Submitted as part of the meeting minutes dated January 7,2000

•

Cross Section Review List#2

Main 8.092

Main 8.186

Main 8.200 NEW

Main Constatine Property

Main 9.15 NEW

Main 9.513

Main 10.46

Main 11.313

Main 10.8

Main 11.9

Main 12.449

Main 12.52 NEW

Main 13.112

Main 13.68

Main 14.438

Main 14.532

Main 14.6

Main 14.627

Main 14.722

Tributary 1 0.095

Tributary 1 0.189

Tributary 1 0.567

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Add cross sections along west side of fence to accurately model flows around and through property

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits. Existing cross
sections to be trimmed after review of new floodplain limits.

Cross section revision not needed when reviewed with approx. floodplain limits. Existing cross
sections to be trimmed after review of new floodplain limits.

Cross section revision not needed when reviewed with approx. floodplain limits. EXisting cross
sections to be trimmed after review of new floodplain limits.

Cross section revision not needed when reviewed with approx. floodplain limits. Existing cross
sections to be trimmed after review of new floodplain limits.

Cross section revision not needed when reviewed with approx. floodplain limits. Existing cross
sections to be trimmed after review of new floodplain limits.

Cross section to be revised as noted

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Page 1 of 2 1117/00



• •
Cross Section Review List Rawhide Wash Floodplain Study
Submitted as part of the meeting minutes dated January 7, 2000

•

Cross Section Review List#2

Tributary 1 0.57 NEW

Tributary 2 0.244

Tributary 3 0.298

Tributary 3 0.32 New

Tributary 3 0.693

Tributary 4 0.0947

Tributary 4 0.284

Tributary 4 0.532

Tributary 4 0.677

Tributary 4 0.867

Tributary 4 0.9 NEW

Tributary 4 0.962

Tributary 4 1.5 New

Note:

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section to be revised as noted

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section to be revised as noted

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

Cross section revision not needed when reviewed with approx. floodplain limits

The District and KHA concurred or not-concurred with the suggested revisions from the City.

The District marked on the City red-lines which cross-sections that will be added or revised

and which ones will not be changed per City comments. KHA concurred with District markup.

I
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Memorandum
via Facsimile

To: Scott Ogden, FCDMC
Afshin Ahouraiyan, FCDMC

From: Doug Plasencia, Kimley-Horn and Associates

Date: December 14, 1998

Subj: Upper Rawhide Wash Hydrology Coordination Meeting #2
.F-GD-swrz-------
C~~)

The following are the points that we were asked to address from our Hydrology
Coordination Meeting #2 with Afshin on Wednesday, December 9, 1998.

• Modify the subbasin delineation· of basins 012 and 015 per the markup
provided by Afshin.

• Investigate the possibility of flow crossing Jomax east of Pima Road and
impacting the study area downstream of that location.

• There is a flow split at concentration point 012 (CP012) with some flow
leaving the study area. It was agreed that this would be modelled using a
rating curve diversion. Bob did a field walk in that area last week and he
reported that it is an approximate 50/50 split.

• Bob asked about further sUbdividing basins 020 and 025 and putting a
concentration point upstream of CP025 to the east. He said from field
observations that the flows may combine about 800 feet upstream of the
existing CP025. It was agreed that we would not change the subbasins. For
the hydraulic modelling in that area Bob would use the combined flow rates
from 020 and 025 for the 800 feet and then use the flow rate from the
individual basin hydrographs for 020 and 025 upstream of that point.



•

•

March 4, 1999

Mr. Pedro Calza
Project Manager
Flood Control District of Maricopa County
280 I W. Durango Street
Phoenix, Arizona 85009

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

Dear Pedro:

We enclose the minutes of the project coordination meeting held at your offices at 4 pm
on February 22, 1998.

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

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

Doug Plasencia, P.E.
Associate

D1P:Ism

Encl: Coordination Meeting Minutes No.4

K.\-CIVIL\0911J I02\DRAINAGE\DOCSIHYD VERIF MEMOII4 DOC



• FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

UPPER RAWHIDE WASH FLOODPLAIN DELINEATION
FCD 98-12

MEETING MINUTES

KIMLEY-HORN AND ASSOCIATES, INC.

Meeting Date: Feb. 22, 1998

Meeting Time: 4:00 PM

Coordination Meeting No.4

Meeting Place: Flood Control District

Attendees:

Handouts: None

FCDMC - Pedro Calza, Amir Motamedi, Afshin Ahouraiyan
COS - Collis Lovely
KHA - Doug Plasencia, Bob Eichinger, Laurie Marin

.. :,."~'.

•

[tern NO.1 - HEC- [ Model evaluation

We discussed differences between our model and the Greiner Model such as:

The rainfall values used by KHA were evaluated by the District and the City of
Scottsdale and found to be correct.

KHA was asked to consider making the following changes to the existing and future
conditions HEC-l models. These changes are to be done incrementally to see the
effect that each modification has on the models:

1. Further subdivide basins 060, 055, 025, 020, 015, 045, and 040 to be closer to

the previous FEMA model.
2. Incorporate JD records into the models.
3. Reduce the vegetative cover values - no cover should be greater than 15% based

on previous srudies by the City of Scottsdale.

KHA is going to check the meeting minutes from Hydrology Meeting # I for
directions given to KHA. In the event this work is deemed by KHA to be excessive
or out of scope KHA is to notify the District. [t was noted that KHA had follwed in
all cases directions and review comments from the District's Project Manager and
reviewers, and that these comments have arisen as a result of the City of Scottsdale
not being sent materials for interim reviews. KHA will provide Scottsdale with
review packets, with Scottsdale's comments to be sent to the District.

K.I-CIVILI0911J I02IDRAINAGElDOCSIHYD VERIF MEMO#4 DOC



•

•

•

Item No.2 - Hydraulics

KHA indicated that the hydraulics were going on hold until such time that review
comments are received, and critical hydrology issues are resolved.

For floodplain mapping we should look at both the 6-hr and 24-hr storms and use the
highest flows.

These are the minutes of the meeting as understood by KHA. We request that any
revisions be provided to KHA within seven days, or these minutes will be considered
final.

K.I·CIVILI091IJI02IDRAINAGEIDOCSIHYD VERJF MEMO#4 DOC
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Present:

Kimley Horne:

Robert A. Eichinger, P.E.

Flood Control District:

. Pedro Calza, P.E.
David Boggs, P.E.
Afshin Ahouraiyan

Topics Discussed:

Outline of Meeting of June 17, 1999
Rawhide Wash FDS

Kimley-Horne Engineers

(]7/13/,O2
/2~~~~

r<NJb 1
r~/~y

•

•

Although the contract with Kimley-Horne runs until Feb. 2000, the submittal to FEMA is likely to be delayed from
June 1999 to July, 1999; however no contract variations would be required.

The HEC-RAS output was noted to contain a lot of warning messages, indicating the energy equation could not be
solved and critical flow was assumed. Although the average slop is a steep 1.7% for the main Rawhide wash, it was
noted that supercritical flow was uncommon for long desert washes. Kimley Home agreed to further investigate the
causes of this, including (but not limited to): (a) increasing number of x-sections, (b) varying "n" values, (c) varying
Q's-to check sensitivity to various input parameters vis a vis supercritical flow conditions.

The wording of the Technical notebook in comparing Qs from the HEC- I model to regional regression Qs needs
revision. Laurie Marin will be contacted to provide more reasonable comparisons, which give congruous results, within
reason.

The Corps of Engineers studied this area and got significantly higher Qs. (For info only)

The Qs use in HEC-RAS were neither the 6-hr nor the 24 hr Qp's from the hydrology report. The consultant will re
issue the Technical notebook with fmal hydrologic input parameters and output Q's, as well as note in the HEC-RAS
input Q table both CP# and whether 6 or 24-hr rainfall events yield higher Qps.

Problems in getting survey data sealed by a registered land surveyor will be handled by the District.

City of Scottsdale should be consulted jointly with FCD in finalizing HEC-I runs, especially "n" value selection, which
COS found on the high side.

Several anomolies were noted in the HEC-l routing (in which flows increased), especially at CPs 53 and 36, basin 60
and between CP62 and R64-2. The consultant will investigate and explain.

HEC-I CPs should be referenced on the HEC-RAS input Q table.

Collis Lovely (COS) was reviewing the submission and promised comments by Monday June 21, 1999.

The Consultant will submit revised materials (indicated above) by July 6, 1999.



•
Kimley-Horn
and Associates, Inc.

March 4, 1999

Mr. Pedro Calza
Project Manager
Flood Control District of Maricopa County
280 I W. Durango Street
Phoenix, Arizona 85009

Re: Upper Rawhide Wash Floodplain Delineation Study FCD 98-12
KHANo.: 091131.02

Dear Pedro:

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

~".

We enclose the minutes of the project coordination meeting held at your offices at 4 pm
on February 22, 1998.

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

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

'~"~
Doug Plaserfcia, P.E.
Associate

DJP:lsm

Encl: Coordination Meeting Minutes No.4

• •
TEL 602 944 5500
FAX 602 944 7423

K:I·CIVILI09II) I02ICORRESPONDIHYDMEETINGN04.DOC
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Kimley-Hom
and Associates, Inc.

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

UPPER RAWHIDE WASH FLOODPLAIN DELINEATION
FCD 98-12

MEETING MINUTES

KIMLEY-HORN AND ASSOCIATES, INC.

Meeting Date: Feb. 22, 1998

Meeting Time: 4:00 PM

Coordination Meeting No.4

Meeting Place: Flood Control District

Attendees:

Handouts: None

FCDMC - Pedro Calza, Amir Motamedi, Afshin Ahouraiyan
COS - Collis Lovely
KHA - Doug Plasencia, Bob Eichinger, Laurie Marin

•

Item No. 1 - HEC-l Model evaluation

We discussed differences between our model and the Greiner Model such as:

The rainfall values used by KHA were evaluated by the District and the City of
Scottsdale and found to be correct.

KHA was asked to consider making the following changes to the existing and future
conditions HEC- I models. These changes are to be done incrementally to see the
effect that each modification has on the models:

1. Further subdivide basins 060,055,025,020,015,045, and 040 to be closer to
the previous FEMA model.

2. Incorporate JD records into the models.
3. Reduce the vegetative cover values - no cover should be greater than 15% based

on previous studies by the City of Scottsdale.

KHA is going to check the meeting minutes from Hydrology Meeting #1 for
directions given to KHA. In the event this work is deemed by KHA to be excessive
or out of scope KHA is to notify the District. . It was noted that KHA had follwed in
all cases directions and review comments from the District's Project Manager and
reviewers, and that these comments have arisen as a result of the City of Scottsdale
not being sent materials for interim reviews. KHA will provide Scottsdale with
review packets, with Scottsdale's comments to be sent to the District.

K:I·CIVILI09IIJI02ICORRESPONDIHYDMEETINGN04.DOC
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Kimley-Horn
and Associates, Inc.

Item NO.2 - Hydraulics

KHA indicated that the hydraulics were going on hold until such time that review
comments are received, and critical hydrology issues are resolved.

For floodplain mapping we should look at both the 6-hr and 24-hr storms and use the
highest flows.

These are the minutes of the meeting as understood by KHA. We request that any
revisions be provided to KHA within seven days, or these minutes will be considered
final.

K:I·CIVILI09113102ICORRESPONDIHYDMEETINGN04.DOC
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Kimley-Horn
and Associates, Inc.

Memorandum

TO: ~~n Ahouraiyan

cc: Pedro Calza

FROM: 'bD'f:, Bob Eichinger

DATE: June 30,1999

RE: Upper Rawhide Wash Hydrology Verification

Contract: ~

KHAJOBNO.:~

As a follow-up on the meeting we had on June 1i h we recomputed the
regression analysis originally conducted and transmitted to you on February 17,
1999.

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 from the
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 attached to this
memorandum.

Table 1 is a summary of the HEC-1 peak discharges for the 1aD-year 24-hour
with areal reduction. Table 2 is a summary of the HEC-1 peak discharges for the
1aD-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.

II

Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

Table 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 an regression equation for the 1DO-year peak discharge
and a regression equation for the maximum recorded discharge. A review of
Table 3 indicates fair agreement between the HEC-1 peak discharges and the
ADOT indirect method 1aD-year discharge on a subbasin by subbasin
comparison. Examination of the concentration points there is 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.

• j:I-CIVILl091131 02\DRAINAGE\Docs\Hyd Verif Memo#2.doc

TEL 602 944 5500
FAX 602 944 7423
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Kimley-Horn
and Associates, Inc.

We have plotted on ADOT figures 10-3 and 10-4 the 100-year HEC-1 peak
discharge 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 regional regression equations. Table 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 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 10-21. Examination of the plotted
data points 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
results 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.

• K:\·CIVIL\091131 02\DRAINAGE\Docs\Hyd Verif Memo#2.doc 2 of 2
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The primary peak discharge was calculated using HEC-1.

With areal reduction factor for entire watershed
TPt~L~ ,.

Basin
Basin Area

HEC-l
Q,oclAName Q'OO.24

[mi2
] refs] rcfs/mi2

]

Basin 005 0.42 482 1148
Basin 010 0.34 394 1159
CP010 0.75 860 1147
Basin 012 0.30 343 1143
CP012 1.05 1086 1034
Basin 030 0.35 296 846
CP030A 1.40 685 489
Basin 015 1.27 1748 1376
Basin 017 0.22 285 1295
CP022A 1.48 1830 1236
Basin 020 0.76 1447 1904
Basin 022 0.38 340 895
CP022B 1.14 1576 1382
CP022 2.62 3350 1279
Basin 024 1.02 2483 2434
Basin 026 0.27 307 1137
CP026A 1.29 2288 1774
CP026 3.91 5286 1352
CP030 5.32 5541 1042
Basin 034 0.30 443 1477
Basin 036 0.25 461 1844
CP036 0.55 632 1149
Basin 038 0.18 323 1794
CP038A 0.73 856 1173
Basin 032 0.03 54 1800
CP038 6.08 6270 1031
Basin 040 0.33 527 1597
CP040 6.41 6323 986
Basin 042 0.67 802 1197
CP042 7.08 6341 896
Basin 044 1.40 2209 1578
Basin 046 0.11 191 1736
CP046 8.59 6501 757
Basin 048 0.06 107 1783
Basin 051 0.16 191 1194
CP051 8.81 6470 734
Basin 053 0.09 175 1944
CP053 8.91 6459 725
Basin 055 0.37 336 908
CP055 9.27 6631 715
Basin 058 1.76 2537 1441
Basin 060 0.78 763 978
Basin 062 0.73 1045 1432
CP062 1.51 1696 1123
Basin 064 0.47 695 1479
CP064 3.74 4163 1113
Basin 066 0.01 10 1000
CP066 3.74 4164 1113
Basin 068 0.25 419 1676
CP068 13.27 8975 676
Basin 070 0.79 829 1049
CP070 14.06 8904 633

With no areal reduction factor for upper reaches

-part,L12 2.
HEC-1

Q ,00/ABasin Name Basin Area
Q'00.24

[mi2] [cfsl [efs/mi2)

Basin 005 0.42 528 1257

Basin 010 0.34 433 1274

CP010 0.75 944 1259

Basin 012 0.30 378 1260

CP012 1.05 1200 1143

Basin 030 0.35 326 931

CP030A 1.40 763 545

Basin 015 1.27 1920 1512

Basin 017 0.22 312 1418

CP022A 1.48 2016 1362

Basin 020 0.76 1580. 2079

Basin 022 0.38 373 982

CP022B 1.14 1726 1514

CP022 2.62 3680 1405

Basin 024 1.02 2704 2651

Basin 026 0.27 335 1241

CP026A 1.29 2604 2019

CP026 3.91 5708 1460

CP030 5.32 6019 1131

Basin 034 0.30 485 1617

Basin 036 0.25 502 2008

CP036 0.55 706 1284

Basin 038 0.18 352 1956

CP038A 0.73 949 1300

Basin 032 0.03 59 1967

CP038 6.08 6836 1124

Basin 040 0.33 579 1755

CP040 6.41 6957 1085

Basin 042 0.67 883 1318

CP042 7.08 7053 996

Basin 044 1.40 2422 1730

Basin 046 0.11 210 1909

CP046 8.59 7302 850

Basin 048 0.06 118 1967

Basin 051 0.16 209 1306

CP051 8.81 7278 826

Basin 053 0.09 191 2122

CP053 8.91 7279 817

Basin 055 0.37 370 1000

CP055 9.27 7442 803

Basin 058 1.76 2785 1582

Basin 060 0.78 837 1073

Basin 062 0.73 1145 1568

CP062 1.51 1862 1233

Basin 064 0.47 762 1621

CP064 3.74 4653 1244

Basin 066 0.01 11 1100

CP066 3.74 4653 1244

Basin 068 0.25 460 1840

CP068 13.27 10209 769

Basin 070 0.79 919 1163

CP070 14.06 10164 723
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Verification with USGS Data for Arizona •
1. The 100-year secondary peak discharge estimate by equation 10-1 and Omax by equation 10-2..

Basin
Basin Area

HEC-1
USGS 0 100 USGS OMAX

Name 0'00

[mi2] [cfs] (efs] [efs]

Basin 005 0.42 528 532 216
Basin 010 0.34 433 475 190
CP010 0.75 944 728 310
Basin 012 0.30 378 444 175
CP012 1.05 1200 873 381
Basin 030 0.35 326 482 193
CP030A 1.40 763 1019 456
Basin 015 1.27 1920 967 429

Basin 017 0.22 312 375 145
CP022A 1.48 2016 1050 472
Basin 020 0.76 1580 733 312
Basin 022 0.38 373 504 203
CP022B 1.14 1726 912 401
CP022 2.62 3680 1430 672
Basin 024 1.02 2704 859 375

Basin 026 0.27 335 419 164
CP026A 1.29 2604 975 433

CP026 3.91 5708 1775 862
CP030 5.32 6019 2096 1043
Basin 034 0.30 485 444 175
Basin 036 0.25 502 402 157
CP036 0.55 706 615 255
Basin 038 0.18 352 337 128
CP038A 0.73 949 717 304

Basin 032 0.03 59 128 42

CP038 6.08 6836 2253 1133
Basin 040 0.33 579 467 186
CP040 6.41 6957 2318 1171
Basin 042 0.67 883 685 289

CP042 7.08 7053 2446 1245
Basin 044 1.40 2422 1019 456
Basin 046 0.11 210 258 94
CP046 8.59 7302 2715 1404
Basin 048 0.06 118 186 65

Basin 051 0.16 209 316 119
CP051 8.81 7278 2752 1426
Basin 053 0.09 191 232 83
CP053 8.91 7279 2769 1436
Basin 055 0.37 370 497 200
CP055 9.27 7442 2829 1472
Basin 058 1.76 2785 1153 525
Basin 060 0.78 837 743 317
Basin 062 0.73 1145 717 304

CP062 1.51 1862 1062 478
Basin 064 0.47 762 565 232
CP064 3.74 4653 1733 838
Basin 066 0.01 11 71 21
CP066 3.74 4653 1733 838
Basin 068 025 460 402 157
CP068 13.27 10209 3434 1838
Basin 070 0.79 919 748 320

CP070 14.06 10164 3543 1905

2. Plot the 1DO-year primary peak discharge (HEC-1) estimate on the copy of Figures 10-3 to 10-6.

See attached figures.
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•
FIGURE 10-3

100-YEAR PEAK DISCHARGE BY LP3 ANALYSIS (LP3 0100) AND
MAXIMUM RECORDED DISCHARGE (QM RECORD) VS. DRAINAGE AREA

FOR 0.1 TO 2.0 SQUARE MILES
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D.
Adapted from USGS
Report 91-4041

•
FIGURE 10-4

100-YEAR PEAK DISCHARGE BY LP3 ANALYSIS (LP3 QtOO) AND
MAXIMUM RECORDED DISCHARGE (OM RECORD) vs. DRAINAGE AREA

FOR 1 TO 20 SQUARE MILES
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•
Verification with Regional Regression Equations

~I.At '1.
Basin HEC·1

Mean

Name
Basin Area

0'00
Basin

Elevation

rmi2] [cfs] [ttl
Basin 005 0.42 528 3003
Basin 010 0.34 433 2989
Basin 012 0.30 378 2872
Basin 030 0.35 326 2823
Basin 015 1.27 1920 2680
Basin 017 0.22 312 2847
Basin 020 0.76 1580 2778
Basin 022 0.38 373 2961
Basin 024 1.02 2704 2927
Basin 026 0.27 335 2702
Basin 034 0.30 485 2578
Basin 036 0.25 502 2740
Basin 038 0.18 352 2812
Basin 032 0.03 59 2878
Basin 040 0.33 579 2693
Basin 042 0.67 883 2688
Basin 044 1.40 2422 2680
Basin 046 0.11 210 2312
Basin 048 0.06 118 2276
Basin 051 0.16 209 2342
Basin 053 0.09 191 2272
Basin 055 0.37 370 2365
Basin 058 1.76 2785 2636
Basin 060 0.78 837 2588
Basin 062 0.73 1145 2502
Basin 064 0.47 762 2421
Basin 066 0.01 11 2276
Basin 068 0.25 460 2254

qaQ6~~'f~~:g~~~lO2~~ 1}~6.~~1ll

Basin 070 0.79 919 2210

~f?Q>1d~,),~~4~ 'ii.~!:l;1:~ ~i?~5~!l&'.ii

See attached. Plotted the above values on the ADOT Curves for Regions 12 and 13.

There is no "cloud of common values" plot for Region 13 in the ADOT manual.

Verification with USGS Curves from "Methods for Estimating Magnitude and Frequency of Floods in the
Southwestern United States" Open-File Report 93-419

The peak discharge values vs. drainage area are plotted on the USGS curves.
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• Equation:

TABLE 10-6

,FLOOD MAGNITUDE-FREQUENCY RELATIONS FOR
THE CENTRAL ARIZONA REGION (R12)

Q, peak discharge, in cubic feet per second; AREA, drainage area, in

square miles; and ELEV, mean basin elevation, in feet divided by 1,000.

•

•

lifilill
2

5

10

25

50

100

Q =41.1 AREA 0.629

Q = 238 AREA 0.687 ELEV -0.358

Q = 479 AREA 0.661 ELEV -0.398

Q = 942 AREA 0.630 ELEV -0.383

LOG Q =7.36 - 4.17 AREA -0.08 - 0.440. LOG ELEV

LOG Q = 6.55 - 3.17 AREA -0.11 - 0.454 LOG ELEV

102

64

47

34

30

31
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FIGURE 10-20

,- seADER 'DIAGRAM OF INDEPENDENT VARIABLES FOR R12 REGRESSION EQUATION
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FIGURE 10-21

0100 DATA POINTS AND tOO-YEAR PEAK DISCHARGE RELATION FOR R12
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• Equations:

TABLE 10-7

FLOOD MAGNITUDE-FREQUENCY RELATIONS FOR
THE SOUTHERN ARIZONA REGION (R13)

0, peak discharge, in cubic feet per second; and AREA, drainage area, in

square mi les.

•

•

2

5

10

25

50

100

LOG Q =6.38 - 4.29 AREA -0.06

LOG Q =5.78 - 3.31 AREA -0.08

LOG Q = 5.68 - 3.02 AREA -0.09

LOG Q = 5.64 - 2.78 AREA -0.10

LOG Q = 5.57 - 2.59 AREA -0.11

LOG 0 = 5.52 - 2.42 AREA -0.12

55

38

35

37

41

46
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FIGURE 10-22

0100 DATA POINTS ANo.100-YEAR PEAK DISCHARGE RELATION FOR R13
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Table 17. Generalized least-squares regression equations for estimating regional flood-frequency relations for the
Southern Arizona Region 13
Equatioo: Q. peak ducharge. in cubic feet per second; and AREA, drainage area, in square miles_ Data were based on 73 stations. Average number
of yean of systematic record is 21.

'I', "

I··,:
~

Recurrence
Interval, In

years

2

5

10

25

50

100

Equation

Q= 1Q(6.3S-4.29AREA·o.06)

Q=10(5.7S·3.31 AREA-<l.OS)

Q=1O(5.68-3,02AREA-<l.09)

Q= 1O(5,64-2.7SAREA-<l.l~

Q=1 Q(5.57.2.59ARE.A.-O.11 )

Q=10(552-2.42AREA-<l.l:z,

Average,
Equivalent

standard error
years of

01 prediction, In
record

percerlt

57 2.0

40 6.25

37 11.1

39 15.0

43 15.9

48 16.1
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Kimley-Horn
and Associates, Inc.

Fax Transmittal

Suite 250
7600 N 15th Street
Phoenix, Arizona 85020

TEL 602 944 5500
FAX 6029447423

.,-1

To:
-----

Scott Ogden, Afshin Ahouraiyan Fax: No.: 506.4601
-_----::::....-.....:...-_---~----- -------------

Firm/Location: Job: No.:

From: Laurie Marin Date: December 14, 1998

Original coming by mail: Yes: No:

•
Engineering
Planning
and
Environmental
Consultants

If you have any problems, please call 602-944-5500 and ask for: ..:P~a:..:.t _

Total number of pages, including cover sheet: 2-----

Comments:

Revised meeting minutes - added last two bullet points per Afshin's request.

This facsimile is intendedfor the addressee named herein and may contain information that is confidential.
Ifyou 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 ofthis communication is strictly
prohibited. Ifyou have received this facsimile in error, please immediately notify us by telephone. and
return the original facsimile to llS at the address above via the u.s. Postal Service. Thank you.
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Kimley-Horn
and Associates, Inc.

Memorandum
via Facsimile

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

To:

From:

Date:

SUbj:

Scott Ogden, FCDMC
Afshin Ahouraiyan, FCDMC

Doug Plasencia, Kimley-Horn and Associates

December 14, 1998

Upper Rawhide Wash Hydrology Coordination Meeting #2
FCD 98-12
KHA091131.02

•

The following are the points that we were asked to address from our Hydrology
Coordination Meeting #2 with Afshin on Wednesday, December 9, 1998.

• Modify the subbasin delineation of basins 012 and 015 per the markup
provided by Afshin.

• Investigate the possibility of flow crossing Jomax east of Pima Road and
impacting the study area downstream of that location.

• There is a flow split at concentration point 012 (CP012) with some flow
leaving the study area. It was agreed that this would be modelled using a
rating curve diversion. Bob did a field walk in that area last week and he
reported that it is an approximate 50/50 split.

• Bob asked about further subdividing basins 020 and 025 and putting a
concentration point upstream of CP025 to the east. He said from field
observations that the flows may combine about 800 feet upstream of the
existing CP025. It was agreed that we would not change the subbasins. For
the hydraulic modelling in that area Bob would use the combined flow rates
from 020 and 025 for the 800 feet and then use the flow rate from the
individual basin hydrographs for 020 and 025 upstream of that point.

•
TEL 602 944 5500
FAX 602 944 7423
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Kimley·Horn
and Associates, Inc.

Fax Transmittal

To: Scott Ogden, Afshin Ahouraiyan

Suite 250
7600 N 15th Street
Phoenix, Arizona 85020

TEL 602 944 5500
FAX 6029447423

'OJ
.f I.

Firrn/Location: FCDMC

From: Laurie Marin Date: December 14,1998

Original coming by mail: Yes: No: x

•

•
Engineering
Planning
and
Environmental
Consultants

If you have any problems, please call 602-944-5500 and ask for: ...:P...::a:..:.t _

Total number of pages, including cover sheet: 2----

Comments:

Upper Rawhide Wash - Hydrology Meeting #2

This facsimile is intendedfor the addressee named herein and may contain information that is confidential.
lfyou 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 ofthis communication is strictly
prohibited. lfyou 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.
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Memorandum
via Facsimile

The following are the points that we were asked to address from our Hydrology
Coordination Meeting #2 with Afshin on Wednesday, December 9, 1998.•

To:

From:

Date:

Subj:

Scott Ogden, FCDMC
Afshin Ahouraiyan, FCDMC

Doug Plasencia, Kimley-Horn and Associates

December 14,1998

Upper Rawhide Wash Hydrology Coordination Meeting #2
FCD 98-12
KHA 091131.02

•

• Per Afshin, Bob will modify the subbasin delineation of basins 012 and 015
per the markup provided by Afshin.

• Investigate the possibility of flow crossing Jomax east of Pima Road and
impacting the study area downstream of that location.
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ilillOO CONTROL DISTRICT

getM)YED

fm 19 '02

Community: City of Scottsda~~':-t--r*;/-I'-+_i
Community No.: 045012
Panels Affected: 04013C082lt+"""flR·

1235 F

E~ective.~ate of JUN 05 2002
ThIS ReVISIOn:

IN REPLY REFER TO:
Case No.: 01-09-1199P

The Honorable Mary Manross
Mayor, City of Scottsdale
3939 Civic Center Boulevard
Scottsdale, AZ 85251

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

•
I·

102-I-A-C

Dear Mayor Manross:

•
This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective
Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County,
Arizona and Incorporated Areas (the effective FIRM and FIS report for your community), in accordance
with Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated
September 11,2001, Mr. Richard P. Harris, P.E., Project Manager, Engineering Division, Flood Control
District of Maricopa County, requested that FEMA revise the FIRM and FISreport to show the effects of
new detailed hydrologic and hydraulic analyses and a new floodplain delineation study along upper
Rawhide Wash from approximately 1,800 feet downstream of Dynamite Boulevard to approximately
5,200 feet upstream of Carefree Highway alignment; along Tributary I to Rawhide Wash (Tributary 1)
from just upstream to approximately 5,700 feet upstream of its confluence with Rawhide Wash; along
Tributary 2 to Rawhide Wash (Tributary 2) from just upstream to approximately 7,500 feet upstream of
its confluence with Rawhide Wash; along Tributary 3 to Rawhide Wash (Tributary 3) from just upstream
to approximately 3,900 feet upstream of its confluence with Tributary 2; and along Tributary 4 to
Rawhide Wash (Tributary 4) from just upstream to approximately 7,700 feet upstream of its confluence
with Tributary 2.

All data required to complete our review of this request were submitted with letters from Mr. Harris.

•

We have completed our review of the submitted data and the flood data shown on the effective FIRM
and in the effective FIS report. We have revised the FIRM and FIS report to establish elevations and
floodplain and floodway boundary delineations of the flood having a I-percent chance ofbeing equaled
or exceeded in any given year (base flood) along the studied reaches of upper Rawhide Wash and
Tributaries I through 4 to Rawhide Wash. The affected areas were previously designated
Zone X (unshaded), areas of minimal flood hazard outside the Special Flood Hazard Area (SFHA), the
area that would be inundated by the base flood. As a result of the new study, Base Flood Elevations
(BFEs), floodway boundary delineations, and SFRAs were added to the FIRM. The scale of effective
FIRM Panel 04013C0850 E was changed from 1:2,000 to 1: 1,000. As a·result of the more detailed scale,
the area previously shown on effective FIRM Panel 04013C0850 E was divided into new FIRM
Panels 04013C0830 E, 04013CQ835 E, 04013C0840 E, and 04013C0845 E. The modifications are
shown on the enclosed annotai~d copies of FIRM Panels 040 13C0820 F, 04013C0830 E, 04013C0840 E,
and 04013C1235 F; Profile Panels 1166P through 1180P; and affected portions of the Summary of
Discharges Table and Floodway Data Table. This Letter of Map Revision (LOMR) hereby revises the
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above-referenced panels of the effective FIRM and the affected portions of the FIS report, all dated
July 19,2001.

The modifications are effective as of the date shown above. The map panels as listed above and as
modified by this letter will be used for all flood insurance policies and renewals issued for your
community.

The following table is a partial listing of existing and modified BFEs:

Existing BFE Modified BFE
Location (feet)* (feet)*

Rawhide Wash:
Approximately 240 feet upstream of

Dynamite Boulevard None 2,233
Approximately 6,000 feet upstream of

Dynamite Boulevard None 2,318
Approximately 37,400 feet upstream of

Dynamite Boulevard None 2,888

Tributary 1:
Approximately 350 feet upstream of

confluence with Rawhide Wash None 2,568
Approximately 5,400 feet upstream of

• confluence with Rawhide Wash None 2,668

Tributary 2:
Approximately 1,100 feet upstream of
confluence with Rawhide Wash None 2,601

Approximately 7,300 feet upstream of
confluence with Rawhide Wash None 2,698

Tributary 3:
Approximately 1,400 feet upstream of

confluence with Tributary 2 None 2,628
Approximately 3,400 feet upstream of

confluence with Tributary 2 None 2,658

Tributary 4:
Approximately 800 feet upstream of

confluence with Tributary 2 None 2,618
Approximately 7,600 feet upstream of

confluence with Tributary 2 None 2,736

•
*Referenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot

Public notification of the proposed modified BFEs will be given in the Arizona Republic on or about
February 28 and March 7, 2002. A copy of this notification is enclosed. In addition, a notice of changes .
will be published in the Federal Register. Within 90 days of the second publication in the Arizona
Republic, any interested party may request that FEMA reconsider the determination made by this
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LOMR. Any request for reconsideration must be based on scientific or technical data. All interested
parties are on notice that, until the 90-day period elapses, the determination to modify the BFEs made by
this LOMR may itself be modified.

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents
and mortgage lenders, your community will serve as a repository for these new data. We encourage you
to disseminate the information reflected by this LOMR throughout the community, so that interested
persons, such as property owners, local insurance agents, and mortgage lenders, may benefit from the
information. We also encourage you to prepare a related article for publication in your community's
local newspaper. This article should describe the assistance that officials of your community will give to
interested persons by providing these data and interpreting the NFIP maps.

We will not physically revise and republish the FIRM and PIS report for your community to reflect the
modifications made by this LOMR at this time. When changes to the preyiously cited FIRM panels and
FIS report warrant physical revision and republication in the future, we will incorporate the
modifications made by this LOMR at that time.

The floodway is provided to your community as a tool to regulate floodplain development. Therefore,
the floodway modifications described in this LOMR., while acceptable to FEMA, must also be acceptable
to your community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of
the NFIP regulations.

This LOMR is based on minimum floodplain management criteria established under the NFIP. Your
community is responsible for approving all floodplain development and for ensuring all necessary
permits required by Federal or State law have been received. State, county, and community officials,
based on knowledge of local conditions and in the interest of safety, may set higher standards for
construction in the SFHA. If the State, county, or community has adopted more restrictive or
comprehensive floodplain management criteria, these criteria take precedence over the minimum NFIP
criteria.

This determination has been made pursuant to Section 206 ofthe Flood Disaster Protection Act of 1973
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended
(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448),42 U.S.C.
4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of1968,
as amended, communities participating in the NFIP are required to adopt and enforce floodplain
management regulations that meet or exceed minimum NFIP criteria. These criteria are the minimum
and do not supersede any State or local requirements of a more stringent nature. This includes adoption
of the effective FIRM to which the regulations apply and the modifications described in this LOMR.
Our records show that your community has met this requirement.

A Consultation Coordination Officer (CeO) has been designated to assist your community. The CCO
will be the primary liaison between your community and FEMA. For information regarding your ceo,
please contact:

Mr. Jack Eldridge
Chief, Community Mitigation Programs Branch

Federal Emergency Management Agency, Region IX
The Presidio of San Francisco, Building 105

San Francisco, CA 94129-1250
(415) 923-7184
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If you have any questions regarding floodplain management regulations for your community or the NFIP
in general, please call the CCO for your community at the telephone number cited above. Ifyou have
any questions regarding this LOMR, please call our Map Assistance Center, toll free, at
1-877-FEMA MAP (1-877-336-2627).

Sincerely,

Max H. Yuan, P.E., Project Engineer
Hazards Study Branch
Federal Insurance and

Mitigation Administration

Enclosures

For: Matthew B. Miller, P.E., Chief
Hazards Study Branch
Federal Insurance and

Mitigation Administration

•

•

cc: Mr. Richard P. Harris, P.E.
Project Manager
Engineering Division
Flood Control District of

Maricopa County

Ms. Lynn Thomas, P.E.
Manager
Floodplain Management Branch
Flood Control District of

Maricopa County

Mr. Collis J. Lovely
Public Works Planner
City of Scottsdale
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CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE CITY
OF SCOTTSDALE, MARICOPA COUNTY, ARIZONA, UNDER THE NATIONAL FLOOD
INSURANCE PROGRAM

On July 19, 2001, the Federal Emergency Management Agency identified SpeCial Flood Hazard Areas
(SFHAs) in the City of Scottsdale, Maricopa County, Arizona, through issuance of a Flood Insurance
Rate Map (FIRM). The Federal Insurance and Mitigation Administration has determined that
modification of the elevations of the flood having a I-percent chance of being equaled or exceeded in any
given year (base flood) for certain locations in this community is appropriate. The modified Base Flood
Elevations (BFEs) revise the FIRM for the community.

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended
(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C.
4001-4128, and 44 CFR Part 65.

New detailed hydrologic and hydraulic analyses and a new floodplain delineation study were performed
along upper Rawhide Wash from approximately 1,800 feet downstream of Dynamite Boulevard to
approximately 5,200 feet upstream of Carefree Highway alignment; along Tributary 1 to Rawhide Wash
from just upstream to approximately 5,700 feet upstream of its confluence with Rawhide Wash; along
Tributary 2 to Rawhide Wash from just upstream to approximately 7,500 feet upstream of its confluence
with Rawhide Wash; along Tributary 3 to Rawhide Wash from just upstream to approximately 3,900 feet
upstream of its confluence with Tributary 2 to Rawhide Wash; and along Tributary 4 to Rawhide Wash
from just upstream to approximately 7,700 feet upstream of its confluence with Tributary 2 to Rawhide
Wash. This has resulted in establishment of regulatory floodways, SFHAs, and BFEs for the studied
reaches of upper Rawhide Wash and the above-mentioned Tributaries. The table below indicates existing
and modified BFEs for selected locations along the affected lengths of the flooding source(s) cited above.

•

Location

Rawhide Wash:
Approximately 240 feet upstream of

Dynamite Boulevard
Approximately 6,000 feet upstream of
Dynamite Boulevard

Approximately 37,400 feet upstream of
. Dynamite Boulevard

Tributary 1 to Rawhide Wash:
Approximately 350 feet upstream of

confluence with Rawhide Wash
Approximately 5,400 feet upstream of

confluence with Rawhide Wash

Tributary 2 to Rawhide Wash:
Approximately 1,100 feet upstream of

confluence with Rawhide Wash
Approximately 7,300 feet upstream of

confluence with Rawhide Wash

Existing BFE
(feet)*,

None

None

None

None

None

None

None

Modified BFE
(feet)*

2,233

2,318

2,888

2,568

2,668

2,601

2,698
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Tributary 3 to Rawhide Wash:
Approximately 1,400 feet upstream of

confluence with Tributary 2 to Rawhide Wash
Approximately 3,400 feet upstream of

confluence with Tributary 2 to Rawhide Wash

Tributary 4 to Rawhide Wash:
Approximately 800 feet upstream of

confluence with Tributary 2 to Rawhide Wash
Approximately 7,600 feet upstream of

confluence with Tributary 2 to Rawhide Wash

None

None

None

None

2,628

2,658

2,618

2,736

•

•

*National Geodetic Vertical Datum, rounded to nearest whole foot

Under the above-mentioned Acts of 1968 and 1973, the Federal Insurance and Mitigation Administration
must develop criteria for floodplain management. To participate in the National Flood Insurance Program
(NFIP), the community must use the modified BFEs to administer the floodplain management measures
ofthe NFIP. These modified BFEs will also be used to calculate the appropriate flood insurance premium
rates for new buildings and their contents and for the second layer of insurance on existing buildings and
contents.

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in
which he or she can request, through the Chief Executive Officer of the community, that the Federal
Insurance and Mitigation Administration reconsider the determination. Any request for reconsideration
must be based on knowledge of changed conditions or new scientific or technical data. All interested
parties are on notice that until the 90-day period elapses, the Federal Insurance and Mitigation
Administration's determination to modify the BFEs may itself be changed.

Any person having knowledge or wishing to comment on these changes should immediately notify:

The Honorable Mary Manross
Mayor, City of Scottsdale
3939 Civic Center Boulevard
Scottsdale, AZ 85251



• •Table 3. Summary of Discharges •
Flooding Source and Location

Rawhide Wash
South of Tonto National Forest Boundary
South of Tonto National Forest Boundary
At Diversion
Upstream of confluence with Tributary

2, 3, and 4
Downstream of confluence with Tributary

2, 3, and 4
Confluence with Tributary 1
96 th Street Alignment
Downstream of Lone Mountain Alignment
Downstream of Via Dona Road
At Dynamite Boulevard
Downstream of Dynamite Boulevard

Tributary 1
.. Approximate1y 5,600 feet Upstream of

confluence with Rawhide Wash

Tributary 2
.. Approximately 7,400 feet Upstream of

confluence with Rawhide Wash

Tributary 3
.. Approximately 3,800 feet Upstream of

confluence with Tributary 2

Tributary 4
..Approximately 7,700 feet Upstream of

confluence with Tributary 2
..Approximately 4,000 feet Upstream of

confluence with Tributary 2

INot computed

Drainage Area
(Square Miles)

0.80
1.10
1. 40

5.30

6.10
6.40
6.80
8.60
8.80
8.90
9.30

0.60

1. 30

1.10

1. 30

1. 50'

Peak Discharges (Cubic Feet per Second)
10-Year 50-Year 100-Year SOO-Year

867
1,111

731

5,666

6,445
6,600
6,755
7,150
7,153
7,157
7,319

648

2,481

1,633

1,766

1,875

REV\SED TO
REflEO .lOMR
DA1ED JUN 05·2002
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION

I WITHOUT I WITH ICROSS SECTION DISTANCE' WIDTH SECTION AREA MEAN VELOCITY REGULATORY FLOODWAY FLOODWAY INCREASE
(FEET) (SQUARE FEET) (FEET PER

SECOND) (FEET NGVD)

Rawhide Wash
A 180 339 1,048 6.98 2,203.3 2,203.3 2,204.1 0.8
B 882 108 590 12.41 2,215.8 2,215.8 2,216.5 0.7
C 1114 101 553 13.24 2,219.0 2,219.0 2,219.3 0.3
0 1737 250 1,728 4.14 2,230.8 2,230.8 2,231.3 0.5
E 2899 186 758 9.44 2,244.3 2,244.3 2,244.3 0.0
F 3627 165 665 10.75 2,255.1 2,255.1 2,255.5 0.5
G 5211 518 1,168 6.12 2,278.7 2,278.7 2,278.8 0.0
H 6521 159 981 4.64 2,298.6 2,298.6 2,299.5 0.9
I 7049 274 769 5.91 2,308.7 2,308.7 2,309.7 0.9
J 7735 159 902 5.05 2,318.7 2,318.7 2,319.5 0.8
K 8194 222 713 10.02 2,327.4 2,327.4 2,328.1 0.7
L 9409 687 1,219 5.87 2,350.2 2,350.2 2,350.3 0.0
M 10792 578 1,346 5.31 2,376.7 2,376.7 2,376.9 0.2
N 11373 382 920 7.77 2,386.0 2,386.0 2,386.1 0.1
0 11874 335 1,039 6.88 2,396.1 2,396.1 2,396.1 0.0
p 12561 348 884 8.09 2,408.7 2,408.7 2,408.7 0.0
Q 13416 477 1,119 6.39 2,424.4 2,424.4 2,424.4 0.0
R 13818 386 845 8.47 2,432.6 2,432.6 2,432.6 0.0
S 14208 500 1,035 6.91 2,440.3 2,440.3 2,440.3 0.0
T 14710 390 861 8.30 2,449.0 2,449.0 2,449.0 0.0
0 16532 249 703 9.61 2,482.0 2,482.0 2,482.0 0.0
V 17271 298 862 7.65 2,496.5 2,496.5 2,496.7 0.1
W 17683 519 1,139 5.79 2,502.5 2,502.5 2,502.6 0.1
X 18358 277 872 7.57 2,513.7 2,513.7 2,513.7 0.0
y .

2,531.9 0.219304 282 840 7.86 2,531. 7 2,531.7
Z 19705 337 774 8.53 2,538.2 2,538.2 2,538.6 0.3

AA 20344 264 835 7.91 2,550.3 2,550.3 2,550.8 0.4
AB 21785 123 613 10.51 2,573.9 2,573.9 2,574.5 0.6
AC 22334 220 1,039 6.20 2,582.3 2,582.3 2,582.4 0.1

'Feet Above Confluence with Stream 4D
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BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION

I
WITHOUT I WITH ICROSS SECTION DISTANCE1 WIDTH SECTION AREA MEAN VELOCITY REGULATORY FLOODWAY FLOODWAY INCREASE

(FEET) (SQUARE FEET) (FEET PER
SECOND) (FEET NGVD)

Rawhide Wash
(Cant'd)

AD 23174 297 836 6.78 2,595.2 2,595.2 2,595.3 0.1
AE 23517 258 309 2.37 2,599.8 2,599.8 2,599.9 0.1
AF 23945 191 198 3.69 2,607.0 2,607.0 2,607.1 0.1
AG 24483 43 90 8.1 2,616.0 2,616.0 2,616.6 0.6
AH 24826 63 120 6.11 2,622.0 2,622.0 2,622.1 0.1
AI 25391 140 167 4.37 2,631.2 2,631.2 2,631.2 0.0
AJ 26917 373 314 2.33 2,653.1 2,653.1 2,653.1 0.0
AK 27836 143 160 4.58 2,670.1 2,670.1 2,670.1 0.0 -
AL 28480 257 211 3.46 2,680.6 2,680.6 2,680.6 0.0
AM 28829 103 119 6.16 2,686.2 2,686.2 2,686.2 0.0
AN 30867 59 99 7.39 2,721.1 2,721.1 2,721.1 0.0
AO 32366 133 142 5.15 2,749.7 2,749.7 2,749.7 0.0
AP 32868 150 199 5.58 2,760.2 2,760.2 2,760.2 0.0
AQ 33596 348 251 4.43 2,774.5 .2,774.5 2,774.5 0.0
AR 34784 288 281 3.95 2,796.3 2,796.3 2,796.3 0.0
AS 35339 166 184 6.04 2,808.2 2,808.2 2,808.5 0.3
AT 35925 73 140 7.94 2,820.8 2,820.8 2,820.8 0.0
AU 36838 232 248 4.48 2,837.4 2,837.4 2,837.5 0.1
AV 37424 336 282 3.07 2,849.2 2,849.2 2,849.2 0.0
AW 38945 138 100 4.85 2,883.4 2,883.4 2,883.4 0.0
AX 40376 173 161 3.00 2,912.0 2,912.0 2,912.0 0.0

lFeet Above Confluence with Stream 40

RAWHIDE WASH

:l.: .•

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

~v
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION

I
WITHOUT

I
WITH

'1CROSS SECTION DISTANCE1 WIDTH SECTION AREA MEAN VELOCITY REGULATORY FLOODWAY FLOODWAY INCREASE
(FEEn (SQUARE FEEn (FEET PER

SECOND) (FEETNGVD)

Tributary 1

A 502 126 117 5.52 2,571.8 2,573.8 2,573.8 0.0
B 797 145 139 4.67 2,577.3 2,577.3 2,577.3 0.0
C 993 67 95 6.79 2,583.3 2,583.3 2,583.3 0.0
D 1257 79 107 6.05 2,588.2 2,588.2 2,588.2 0.0
E 1500 83 103 6.31 2,593.1 2,593.1 2,593.2 0.0
F 1991 206 153 4.24 2,602.7 2,602.7 2,602.8 0.0
G 2228 129 118 5.48 2,607.3 2,607.3 2,607.3 0.0
H 2439 167 147 4.41 2,611.2 2,611.2 2,611.2 0.0
I 2825 197 137 4.74 2,619.0 2,619.0 2,619.0 0.0
J 3004 206 164 3.95 2,622.8 2,622.8 2,622.8 0.0
K 3216 85 98 6.60 2,626.4 2,626.4 2,626.4 0.0
L 3543 209 139 4.65 2,632.9 2,632.9 2,632.9 0.0
M 4013 99 109 5.97 2,641.6 2,641.6 2,641.6 0.0
N 4509 88 113 5.71 2,651.5 2,651. 5 2,651.5 0.0
0 5016 61 91 7.09 2,661. 2 2,661.2 2,661.2 0.0
p 5512 48 88 7.37 2,669.8 2,669.8 2,669.8 0.0
Q 5681 69 96 6.78 2,672.3 2,672.3 2,672.3 0.0

'Feet Above Confluence with Rawhide Wash
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BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION

I WITHOUT I
WITH ICROSS SECTION DISTANCE' WIDTH SECTION AREA MEAN VELOCITY REGULATORY FLOODWAY FLOODWAY INCREASE

(FEET) (SQUARE FEET) (FEET PER
SECOND) (FEETNGVD)

Tributary 2

A 1352 144 333 7.45 2,604.9 2,604.9 2,604.9 0.0
B 1811 130 380 6.53 2,610.4 2,610.4 2,610.5 0.0
C 2049 160 360 6.89 2,613.3 2,613.3 2,613.4 0.1
0 2519 406 639 3.88 2,619.2 2,619.2 2,619.3 0.0
E 2925 370 413 6.01 2,625.5 2,625.5 2,625.5 0.0
F 3200 367 511 4.85 2,630.5 2,630.5 2,630.5 0.0
G 3532 337 417 5.94 2,635.8 2,635.8 2,635.8 0.0
H 4029 517 564 4.40 2,644.9 2,644.9 2,644.9 0.0
I 4425 536 523 4.75 2,651.4 2,651.4 2,651.4 0.0,
J 4683 540 610 4.07 2,655.4 2,655.4 2,655.4 0.0
K 5132 235 354 7.01 2,663.8 2,663.8 2,663.8 0.0
L 5539 315 435 5.71 2,670.5 2,670.5 2,670.5 0.0
M 6035 156 305 8.15 2,679.3 2,679.3 2,679.3 0.0
N 6537 239 355 6.99 2,686.7 2,686.7 2,686.7 0.0
0 7038 383 417 5.95 2,694.2 2,694.2 2,694.2 0.0
p 7482 497 498 4.98 2,700.5 2,700.5 2,700.5 0.0

'Feet Above Confluence with Rawhide Wash
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION

WITHOUT WITH
CROSS SECTION DISTANCE1 WIDTH SECTION AREA MEAN VELOCITY REGULATORY FLOODWAY FLOODWAY INCREASE

(FEET) (SQUARE FEET) (FEET PER
SECOND) (FEET NGVD)

Tributary 3
A 1500 192 304 5.38 2,629.7 2,629.7 2,629.7 0.0
B 1848 347 418 3.90 2,633.7 2,633.7 2,633.7 0.0
C 2307 248 275 5.93 2,639.4 2,639.4 2,639.4 0.0
0 2614 238 272 6.01 2,645.8 2,645.8 2,645.8 0.0
E 3004 169 277 5.89 2,652.1 2,652.1 2,652.1 0.0
F 3348 307 312 5.24 2,657.3 2,657.3 2,657.3 0.0
G 3585 225 268 6.09 2,661. 9 2,661.9 2,661.9 0.0
H 3881 348 348 4.69 2,667.3 2,667.3 2,667.3 0.0

lFeet Above Confluence with Tributary 2

T
A
B
L
E

5

FEDERAL EMERGENCY MANAGEMENT AGENCY
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FLOODWAY DATA

JUN 052004_.
TRIBUTARY 4 TO RAWHIDE WASH

FEDERAL EMERGENCY MANAGEMENT AGENCY R£fl
MARICOPA COUNTY, AZ DA'JE

AND INCORPORATED AREAS .f\ .

BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION

WITHOUT WITH
CROSS SECTION DISTANCE1 WIDTH SECTION AREA MEAN VELOCITY REGULATORY FLOODWAY FLOODWAY INCREASE

(FEET) (SQUARE FEET) (FEET PER
SECOND) (FEET NGVD)

Tributary 4
A 502 260 313 5.99 2,614.2 2,614.2 2,614.2 0.0
B 808 146 268 7 00 2,618.8 2,618.8 2,618.9 0.1
C 1082 77 205 9.16 2,62~.8 2,623.8 2,623.9 0.0
D 1500 212 324 5.78 2,631.2 2,631.2 2,631.3 0.1
E 1917 196 276 6.80 2,638.3 2,638.3 2,638.6 0.3
F 2228 138 247 7.58 2,643.7 2,643.7 2,643.7 0.0
G 2492 339 430 4.36 2,647.6 2,647.6 2,647.6 0.0
H 2793 286 314 5.97 2,653.5 2,653.5 2,653.5 0.0
I 3004 318 352 5.33 2,657.4 2,657.4 2,657.4 0.0
J 3342 451 363 5.16 2,664.5 2,664.5 2,664.5 0.0
K 3543 363 340 5.52 2,669.2 2,669.2 2,669.2 0.0
L 4044 295 360 5.21 2,677 .8 2,677.8 2,677.8 0.0
M 4546 308 309 5.72 2,686.1 2,686.1 2,686.1 0.0
N 5042 130 270 6.54 2,696.1 2,696.1 2,696.1 0.0
0 5444 222 300 5.89 2,701. 7 2,701. 7 2,701. 7 0.0
P 5792 200 344 5.13 2,709.3 2,709.3 2,709.7 0.3
Q 6046 280 361 4.89 2,713.2 2,713.2 2,713.2 0.0
R 6479 211 282 6.27 2,719.4 2,719.4 2,719.4 0.0
S 6801 309 443 3.99 2,724.2 2,724.2 2,724.3 0.1
T 7165 335 408 4.33 2,729.4 2,729.4 2,729.4 0.0
U 7434 205 269 6.56 2,733.7 2,733.7 2,733.7 0.0
V 7704 390 451 3.92 2,737.5 2,737.5 2,737.5 0.0

lFeet Above Confluence with Tributary 2

T
A
B
L
E

5



NATIONAL FLOOD INSURANCE PROGRAM
FEMA MAP COORDINATION CONTRACTO~"-----....,

October 9,2001

FLOOD cOI'n~OL DISTRICT
RECEIVED

OCT 15 ·01

Mr. Richard P. Harris, P.E.
Project Manager
Engineering Division
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

Dear Mr. Harris:

IN REPLY REFER TO: .c,., ~ G,',' F,,\';f\lCE

Case No.: 0 I -09-1199P PIO 'LANDS

Community: City of Scottsd le:~~., & M

Community No.: 045012 I-\-R-:::-.---~-&-?-M---i

::\:;

316-ACK.FEX

This respo~ds ~() your request dated S~ptember 11, 2001, that the Federal Enlei"genc)' ~.1anag~m~nt
Agency (FEMA) issue a revision to the Flood Insurance Rate Map (FIRM) for Maricopa County,
Arizona and Incorporated Areas. Pertinent information about the request is listed below.

Identifier:

Flooding Sources:

FIRM Panel(s) Affected:

Upper Rawhide Wash Floodplain Delineation
Study

Rawhide Wash and Tributaries 1 through 4 to
Rawhide Wash

04013C0820 F, 0850 E, 1235 F, and 1255 F

As you may know, FEMA has implemented a procedure to recover costs associated with reviewing and
processing requests for modifications to published flood information and maps. However, because your
request is based on flood hazard information meant to improve upon that shown on the flood map or
within the flood study, and does not partially or wholly incorporate manmade modifications within the
Special Flood Hazard Area, no fees will be assessed for our review.

We have completed an inventory of the items you submitted. We have received the required data to
begin a detailed technical review of your request. Ifadditional data are required, we will inform you
within 60 days of the date of this letter.

Please direct questions concerning your request to us at the address shown at the bottom of this page.
For identification purposes, please include the case number referenced above on all correspondence.

If you have general questions about your request, FEMA policy, or the National Flood Insurance
Program, please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP

,r B 41\. k& r.(2.;V {.~...WJ2.Y

.1rw..'lI1 l /0 ~) 760 d'%{t.,TD

e-t~.//

3601 Eisenhower Avenue, Suite 600, Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a
Map Coordination Contractor for the National Flood Insurance Program
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(1-877-336-2627). If you have specific questions concerning your request, please call the Revisions
Coordinator for your State, Pernille Buch-Pedersen, who may be reached at (703) 317-6224.

Sincerely,

Monther S. Madanat, Director
Engineering Division
Michael Baker Jr., Inc.

cc: Mr. Collis J. Lovely
Publil:.: Works Planner
Drainage and Flood Control
City of Scottsdale

Ms. Shanna Yager
Engineering Division
Flood Control District of Maricopa County

Mr. Victor Calderon
Community Assistance Program Manager
Arizona Division of Emergency

Management

Mr. Jon Ahern, P.E.
Kimley-Horn and Associates, Inc.
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September 11, 2001

Pemille Buch-Pedersen, Regional Manager
Baker Civil
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Community:

Community Nos.:

Flooding Sources:

City of Scottsdale, Arizona

045012

Upper Rawhide Wash and Tributaries 1-4

FIRM Panels Affected: 0820E, 0850D, 1235E, 1255E

Dear Ms. Buch-Pedersen:

I have enclosed a study of the Upper Rawhide Wash and Tributaries 1 through 4. Although no previous
floodplain boundaries have been mapped for these washes, adjacent future development is anticipated.
The supporting Technical Data Notebook includes a copy of the work maps. Please review and process a
Letter of Map Revision for the studied portions of these washes.

If you have any questions, please contact me at (602) 506-4528.

Sincerely,

Richard P. Hanis, P.E.
Project Manager
Engineering Division

Enclosures

•
Copies to: Mr. Max Yuan, P.E., Project Engineer

Hazards Study Branch, Mitigation Directorate
Federal Emergency Management Agency
500 C Street SW
Washington, D.C. 20472-0001
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Coord:

Mr. Collis J. Lovely
Public Works Planner
City of Scottsdale
Drainage and Flood Control
P.O. Box 1000
7447 E. Indian School Road, Suite 205
Scottsdale, Arizona 85252

Ms. TelTi Miller
Community Assistance Program Coordinator
Arizona Division of Emergency Management
5636 E. McDowell Road
Phoenix, AZ 85008

Mr. Jon Ahern, P.E.
Kimley-Horn and Associates, Inc.
7600 N, 15th Street
Suite 250
Phoenix, Arizona 85020

X~ ~
,;;;r~ fC-
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Boundary DIViding Special Flood
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Coast., Base Flood Elevations
Within Special Flood Hazard
Zonaa. .

Base Flood Elevation Line;
Elevation In Feet. S88 Map Index
for Elev81ion Detum.
Cross Section Line

Base Flood Elevation In Feet
Where Uniform Within ZOlle.
588 Map Index for Elevation Datum.
Elevation Reference Mark

River Mile

Horizontal Coordinates Based on North
American Datum of 1927 (NAD 27)
Projection.

Areas In which flood hazardi are
undetermined.
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MAP NUMBER

04013C0840 E

MARICOPA COUNTY.
UNINCORPORATED AIIEAS

PHOENIX. CITY OF
SCOTTSDAlE. CITY OF

NATIONAL FLOOD INSURANCE PROGRAM

~QNIl\l.NL
COMMUNITY

PANEL 840 OF 4350
(SEE MAP INDEX FOR PANELS NOT PRINTED)

Coastal flood with velocity hazard (wave
actlon); no b.ue flood elevatlona determined,

IONI! VI Coastal flood with velocity hazard (wave
actJon); b.ue flood elevation, determined.

IONI! V

ZONE D

SPECIAL FLOOD HAZARD AREAS INUNDATED
BY lOO-YEAR FLOOD
ZONE A No bue flood elevation, delllfmlned.

lONE AI Bue flood elevatlon, determined.

ZONE AM Flood depth, of 1 to 3 feet (usually areas
of pondln81; baae flood elevationa
determined.

ZONE 1.0 Flood depth, of 1 to 3 feet (usually ,heet
flow on ,loping terrain); average depth,
determined. For areas of alluvial fan flooding.
velocill81 allo determined.

IONI! 1.99 To be protected from lOG-year flood by
Federal flood proteellon syltem under
construction ; no bate flood elevatJOllI
determined.

LEGEND

FLOODWAY AREAS IN ZONE AE

OTHER FLOOD AREAS
IONI X Areas of Soo.year flood; areas of l00-year

flood with average depths of 1811 than
1 foot or with drainage areas 1811 than
1 aquare mile; and areas prote<:ted by
levees from lOG-year flood.

OTHER AREAS
ZONE X Areas determined to be oul5lde SOO-year

floodplain.
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FIRM
FLOOD INSURANCE RATE MAP

Identified Identified Otherwise
1983 1990 Protected Areas

COlIStal barrier areas are normally located within or adjacent to Special
Flood Hazard Areas.

APPROXIMATE SCALE IN FEET
1000 0 1000
sa e±3 ES3

MARICOPA COUNTY,
ARIZONA AND
INCORPORATED AREAS

Mep revised July 19. 2001 to update corporete limits, to change base
flood alevatlons. to add basil flood elevetiona. to add Spocl.1 Flood Hazard
Area.. to change Special Flood Hazard Are.., to change zone designations,
to updete mep formet. to add roed. and road names, and to
incorpor.te pr.vioualy la.uld Lett.ra of Map Revl.lon.

For community map revialon history prior to countywide mapping, see
Section 6.0.·of the Flood Inaurance Study Report.

I

For adjoining msp panela and baso map source aae saparately printed
Mep Indax.

To determine If flood insurance Is aveliable. contact an Inaurance agent or
call the National Flood Inaurance Program at (800)63~20.

NOTES
This map la (or use In administering the National Flood Insurance Program;
it doaa not nt'Cassarlly Identity all.rea8 subject to flooding, particularly from
local dralnagll sourcea of amall size. or all planlmetrlo features outside
Special Flood Hazard Areas. The community map repository should be
consulted for more detslled date on BFE'a. and for .ny Informetlon on
floodway deU~oatlons. prior 10 uae of thl. map for property purche88 or
conatructlon purpo....

Areas of Special Flood Hazard (lOo-year flood) Include Zone' A. AE, Al
A30. AH, AO. "99, V, VE and Vl-V30.

Cor14ln areas not In Speci.1 Flood Hazard Aroes may be protected by
flood control structures.

Boundaries of the f100dwaya were computed et Cr088 aectlons and
Interpolated between cross sections, The f100dways were bued on
hydraulic conslderatlona with regard to requirementa of the Federal
Emergency Managemant Agency.

MAP REPOSITORY
Refer to Repository Listing on Map Index

EFfECTIVE DATE OF
COUNTYWIDE FLOOD INSURANCE RATE MAP:

APRIL 16. 1988

Floodwey wkths in some areas may bo too narrow to show to scale. Refer
to Floodwey Deta Teble where f100dway width Is shown at \'20 Inch.

Corporate limits shown are current as of the dste of this map. The user
ahould conta,t approprlata community officials to d81ermlne If corporate
limite have changed subaequent to the Issuance of thla map.

EFFECilVE DATE(S) OF REVISION(S) TO THIS PANEL:
DECEMBER 3. 1993 .

This map may Incorporate approximate boundariea of Coaatal Barrier
Resource System Units and lor Otharwlse Protected Areaa establlahed
under the Goastel Barrier Improvement Act of 1990 (PL 101-691).
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NATIONAL FLOOD INSURANCE PROGRAM
FEMA MAP COORDINATION CONTRACTO.Kr--------,

• October 9,2001

FLOOD CONTROL DISTRICT
RECEIVED

OCT 15 '01

C&M

P~ PM

i eM &. G~/ F:NANCE

~ PIO 'LANDS

316-ACK.FEX

IN REPLY REFER TO:
Case No.: 01-09-1199P
Community: City of Scottsd

t---------"'i
Community No.: 045012

Mr. Richard P. Harris, P.E.
Project Manager
Engineering Division
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

Dear Mr. Harris:

This respo~ds to your request dated September 11,2001, that the Federal Emeigency Manago;:m~nt

Agency (FEMA) issue a revision to the Flood Insurance Rate Map (FIRM) for Maricopa County,
Arizona and Incorporated Areas. Pertinent information about the request is listed below.

Identifier: Upper Rawhide Wash Floodplain Delineation
Study

•
Flooding Sources:

FIRM Panel(s) Affected:

Rawhide Wash and Tributaries 1 through 4 to
Rawhide Wash

04013C0820 F, 0850 E, 1235 F, and 1255 F

As you may know, FEMA has implemented a procedure to recover costs associated with reviewing and
processing requests for modifications to published flood information and maps. However; because your
request is based on flood hazard information meant to improve upon that shown on the flood map or
within the flood study, and does not partially or wholly incorporate manmade modifications within the
Special Flood Hazard Area, no fees will be assessed for our review.

We have completed an inventory of the items you submitted. We have received the required data to
begin a detailed technical review of your request. If additional data are required, we will inform you
within 60 days of the date of this letter.

Please direct questions concerning your request to us at the address shown at the bottom of this page.
For identification purposes, please include the case number referenced above on all correspondence.

If you have general questions about your request, FEMA policy, or the National Flood Insurance
Program, please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP

•
r .

I!!- - t"11-A.! /

3601 Eisenhower Avenue, Suite 600, Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a
Map ,coordination Contractor for the ~ational Flood Insuran~e.P~ogram



•

•

•

2

(1-877-336-2627). If you have specific questions concerning your request, please call the Revisions
Coordinator for your State, Pernille Buch-Pedersen, who may be reached at (703) 317-6224.

Sincerely,

Monther S. Madanat, Director
Engineering Division
Michael Baker Jr., Inc.

cc: . ML Collis J. Lovely
Public Works Planner··
Drainage and Flood Control
City of Scottsdale

Ms. Shanna Yager
Engineering Division
Flood Control District of Maricopa County

Mr. Victor Calderon
Community Assistance Program Manager
Arizona Division of Emergency

Management

ML Jon Ahern, P.E.
Kimley-Horn and Associates, Inc.
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•
Kimley-Horn
and Associates, Inc.

January 13, 1999

Mr. Pedro Calza
Project Manager
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, Arizona 85009

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020

Kimley-Horn and Associates, Inc. is transmitting to you one copy each of the Affidavits
of Publication pursuant to Task 1.5 of the Scope of Work for the above referenced
project. The legal advertising was placed in two newspapers, the Arizona Republic and
the Scottsdale Tribune. The Republic ran· the advertisement on November 4th and II th

while the Tribune ran the advertisement on November 11 th and 18th of 1998.

•
Re:

Dear Pedro:

1~~H:Joodplain Delineation Study FCD 98-12

•

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

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.
r---, /

( I" ,., /'

U~/J~tA--
I .

Douglas J. PlasenCia, P.E.
Associate

DJP:rae

Ene!: Affidavits of Publication - Arizona Republic and Scottsdale Tribune

•
TEL 602 944 5500
FAX 602 944 7423

I\HOMERIVOL2IPROIECli-CIVILI09113102ICORRESPONDIAFFIDAVIT.RTF
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Affidavit of Publication

P.O. Number: NONE. UPPER RAWHIDE WASH

Invoice Number: 602554

Price: $70.93

STATE OF ARIZONA
County of Maricopa

I, Dianna Nedd, Legal Clerk, acknowledge
that the attached ad was published
in a newspaper of general circulation.
The dates of the pUblication are as follows:
November 11, 18, 1998

The TribUlJe (Scottsdale Edition)

'·'~~I 7/~

Legal Clerk

Subscribed and sworn to me on this date:NovemD::\ ~
----------------------------------
Notary Public



ill 602554 11/11/98 11/18/98 Paula Simpsor, -,lack
ANNOUNCEMENT OF

FLOOD HAZARD STUDY

The Rood Control District
of Maric0p8 County, under
authority of the Nation Flood
I,,· '\!"& Act 0/1968 (P.Lraas amended, and
t Dlsastar Protec-
ti f 1973 (P.L 93-
23 ndlng a detailed
sludy of ftood hazard areas
in the City of SCottsdale, Ari
zona, for Upper Rawhide
Wash and four (4) of its
major tributaries. from Dyna
mite Boulevard on the south,
to the axtension of Carefree
Highway on the north. The
s1ud'( is being performed for
the Rood Control Dlslrlct by
Kimley-Hom and Assodates,
Inc.

The purpose of this study
Is to examine and evaluate
I100d ha%ard areas which are
developed or which ara likely
to be developed and to
determine flood elevations of
those areaa. Flood eleva
tions will be used by Mari
copa County to carry oU1
floodplain management
objectives 01 tha National
Rood Insurance Program.
Thay will also be used as the
basIS for determining appro
priate IIood lnauranc:a pre
mium rates applicable for
building and their contents.

This announcement Is
Intended to notify all Inter
ested peraons of the com
menc.ment of this study so
that they may hava an
opportunity to bring any rele<
vant faets and technical data
concemlng local flood haz
ards to the attantion of tha
Flood Control District for
consideration In the course
of tha study. Such Informa
tion shoukf be addressed to
Mr. Scott Ogdan,
Flood Control District
of Maricopa County,
2801 Waet Durango Street,
P' . 'Ix. Arizona 85009,
t .(602)506<1501

N 8,1998/602554

•
EB EB



I" AFFIDAVIT OF PUBLICATION

•
THE ARIZONA REPUBLIC

The Arizona RepublicJNortheast Zone

" November 4, 11, 1998

TOM BIANCO, being first duly sworn, upon oath deposes
and says: That he is the legal advertising manager of the
Arizona Business Gazette, a newspaper of general
circulation in the county of Maricopa, State of Arizona,
published at Phoenix, Arizona, by Phoenix Newspapers Inc.,
which also publishes The Arizona Republic, and that the
copy hereto attached is a true copy of the advertisement
published in the said paper on the dates as indicated.

} SS.
STATE OF ARIZONA
COUNTY OF MARICOPA

•

Sworn to before me this
16 day of
November AD. 1998"

•
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• Date: 12/20/997:59 AM
Sender: Jon Ahern
To: Bob Eichinger; Doug Plasencia
Priority: Normal

Receipt requested
Subject: Re:FW: Rawhide Wash

" .,; - ./ ,

FYI,

Received form David Boggs on 12/20/99 (today).

__~~ ~Reply separator
Subject: FW: Rawhide Wash ----------------------
Author: MIME:dbb@mail.maricopa.gov
Date: 12/20/1999 9:46 AM

Let's go ahead with the floodway HEC-RAS runs using your Qs, on
the strength
of this email. I guess a letter will follow. Maybe it IS stlly,
but we don't
want to get burned again. The last "silly" situation cost us an
extra $9,500
in contract variations.

DBB

Wash

I will draft a letter with our

Rawhide
High

> -----Original Message-----
> From: Lovely, Collis [SMTP:clovely@ci.scottsdale.az.us]
> Sent: Friday, December 17, 1999 9:23 AM
> To: 'David Boggs - FCDX'
> Subject: RE: Rawhide Wash
> > This is silly, I don't want to hold anyone up, we are happy
with the 100
> yr
> Q's on the main wash.
approval so the
> consultant can proceed, with reservations if necessary. I
will plan on
> doing this Monday if I don't here from your sooner.
> > > ----------
> > From: David Boggs - FCDX[SMTP:dbb@mail.maricopa.gov]
> > Sent: Wednesday, December 15, 1999 7:50 AM
> > To: 'clovely@ci.scottsdale.az.us'
> > Cc: Joe Tram - FCDX; Ed Raleigh - FCDX; Afshin
Ahouraiyan - FCDX
> > Subject:
> > Importance:
> > > > Collis:
> > > > I mailed you today KHA's 4 maps of the topo with newly
aligned cross
> > sections based on our review. I was mistaken that there
are no new
> > hydraulic runs. As I recall, we have put all HEC-~~S runs
on hold until
> we
> > get a written ok from Scottsdale on the Qs to be used. As
soon as we
> get
> > that letter from you, we can proceed.
> > > > Thanks,•

•



•

•

•

> > > > David
> >

ENVELOPE.TXT
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~IIJ H1 0~ 1.,0 A5 .f+

Date: 1/20/00 1:55 PM
Sender: Jimmy Nguyen
To: Bob Eichinger
Priority: Normal
SUbjecl:Fwd:FW: Channel Bank Station Selection in Open Channels

Forward Header-:=-:--;--...,..----=-=---=...,..-- ----::---,----:------:----,---
Subject: FW: Channel Bank Station Selection in Open Channels
Author: MIME:dbb@mail.maricopa.gov
Date: 01/20/2000 9:09 AM

####################################################
This message was not delivered to
beichenger@phx.kimley-horn.com TFS Admin was informed with a
copy of this
message
Sender was informed with a copy of this message
####################################################
Bob/John:

Attached is a DRAFT of a document were are preparing on HEC
2/RAS staion
location, orientation, and n-value selection. Although it's
still being
revised, Joe Tram though yo~ ought to get a copy, especially so
you can
follow the composite "n" methodology and avoid potential
pitfalls in
computing the WSE~S~~---~

Afshin is sti-l-r~<n"king with Collis to resolve Collis's -'"
problems...--with Qp160 ""
for subbasin 012 in the HEC-1 model. In the meantime, let's
contXTlue to get
th~/floodway run out asap with the Q's we've agreed to so fa~.
H~~d's up i
that if Qp-100 goes from 600 to 1200 cfa, cross sections maw
tl.ave to be
ON-trimmed or widened. We want to avoid a stalemate in which
COS cannot
a~cept the FEMA submittal at all costs (or at least uB/to the
ceiling of /
coni~ ct variations). _."

Thanks,

David

> -----Original Message-----
> From: David Boggs - FCDX > Sent: Tuesday, December 28,
1999 3:06 PM
> To: Joe Tram - FCDX; Tim Murphy - FCDX; Kathryn Gross- FCDX;
Russ Cruff
> - FCDX
> Cc: Ed Raleigh - FCDX
> Subject: Channel Bank Station Selection in Open Channels
> > I have made some editorial changes to Russ's document. If
you could, I'd
> appreciate if you could take a look & see if you think it
reads better. I



• > tried not to alter the meaning; however, I think there is
scope to amplify
> some of the examples or--as Mike suggested--"walk through"
some sample
> cales.
> > David
> > > > «xehannel.doe» > >

•

ENVELOPE.TXT XCHANNEL.DOC



Marin, Laurie
Co/I'~

Laurie Marin [lmarin@imap3.asu.edu]
Tuesday, September 14, 19999:47 AM
Afshin Ahouraiyan (E-mail)
Plasencia, Doug; Eichinger, Bob; Ahern, Jon
Rawhide Hydrology

From:
Sent:
~o:

";c:
fjbject:

Afshin,

I repaired the DDMS and re-ran the model. The flow from basin 015 increased from 499 cfs to 1021 cfs. This week Jon is
reviewing a couple of possible flow split locations David Boggs wanted him to check that mayor may not change the
hydrology, then I will wrap this up,

Laurie

"•

•



Marin, Laurie
oCflf3/. U "l-

Afshin Ahouraiyan (E-mail)
Jomax & Pima

To:
Subject:

.shin.

I plotted out the tapa for the intersection of Jomax and Pima at a larger scale and Bob and I looked at it. Some flows do
cross Pima and some cross Jomax east of my existing drainage basin boundary. but they do not end up at the apex
concentration point. Therefore, we are going to leave the boundaries as is.

Laurie

•
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Kimley-Horn
and Associates, Inc.

• Transmittal

Date: February 16, 1999
; ..,-'------.... .

Job, No: /091131. 02

.... .~.

Suite 250
7600 N 15th Street

i,..' Phoenix, Arizona 85020

TEL 602944 5500
FAX 6029447423

To: Pedro Calza

Flood Control District ofMaricopa Countv

2801 West Durango

Phoeni~ Ar~ona 85009

RE: Upper Rawhide Wash Floodplain Delineation Study FCD 98-12

We are sending you

SpecificationsSamplesPrints/Plans

_ Under separate cover via the following items:

Change

x Attached

_ Shop Drawings

..L Other: ""R"'e""po""rt........ _

Copies Date No, Description

Feb, 99 Draft Field Reconnaissance Study - Upper Rawhide Wash

These are transmitted as checked below:
Engineering
Planning
and
Environmental
Consultants

_ For your use

_ As requested

..L For review and comment

_ Approved as submitted

_ Approved as noted

Returned for corrections

_ Resubmit__copies for approval

Submit __copies for distribution

Return __corrected prints

Remarks Pedro and Russ: We have broken the mainstem and tributaries into reaches of similiar

Wash characteristics and mannine's n-values, There are ten reaches on the mainstem of Rawhide and

Two reaches each on each tributary The draft field reconn report is submitted pursuant to section

6.6.a of the scope of work At this point the scope of work states that the field reconn report and the

Cross section locations alienment and channel centerline must be approved by the District prior

•
To preparation of the floodplain model We have submitted the channel cross section locations

Alienment and channel centerline location on Feb 9 J999 If you have any Questions on either of

These two submittals please call and we can arranee for a proiect proeress meetin~s on these issues

Copy to .:,.F..:.;il.:..e Signed Bob Eichinger {ktyg



Kimley-Horn
and Associates, Inc.

Suite 250
7600 N. 15th Street
Phoenix,JlZ 85020

TEL 602944 5500
FAX 6029447423

Transmittal

Date: February 9. 1999 Job. No: 09lJ3J.02 KHA, FCD 98-12

To: Pedro Calza

Flood Control District ofMaricopa County

2810 W. Durango

Phoenix, Arizona 85009

Attn: Russ Cru/f. P.E.

We are sending you

__________the following items:

_ Specifications _Change_ SamplesPrints/Plans

_ Under separate cover viaX Attached

_ Shop Drawings

Other: _

•
Copies Date No. Description .~'-~'~-~'~~-:;RiCTl

I·· '_".' ,

Location of Cross Sections, Upper Rawhide WasI\
L'.jU\..'

?c;~>,';"J1 2/7/98

.-

fEB 0. u .' - ~,. u

'T"uCkI( I :
,
~ ~'",\

....--
\P\O \ ~~~'--:-;:--.:.---'

iAm;'\~1
\ ..i
~,'-":---.'-
, I :1, ~

\r:NJ1.. H.~ ' ..-...---:---
-'-\--rno, i'

I

\Ii ENGR i -I

~REMARKS ;1~
L

These are transmitted as checked below:

_ For your use Approved as submitted

_ As requested _ Approved as noted

L For review and comment Returned for corrections

Resubmit copies for approval

Submit __'_copies for distribution

Return __corrected prints

Remarks Attached are plots of proposed location and alignment of the cross sections and channel

for Rawhide Wash. Tributary 1. Tributary 2 Tributary3. and Tributary 4 This Submittal is in

accordance with Rawhide Wash FeD Scope of work task 6 item 6,6.b

Please if possible. review and return to KHA by 2/16/99

File• Copy to Signed------------ Bob Eichinger
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REVIEW OF CROSS SECTION ALIGNMENT AND LOCATION
RAWHIDE WASH AND TRIBUTARIES 1,2,3, AND 4

FOR FLOOD DELINEATION STUDY
FCD CONTRACT NO. 98-12

BY
R.W. CRUFF, P.E.

FEBRUARY 10, 1999

I have the following comments:
1. The only adjustment in alignment that I might make would be for sections

27.5,45, and 46. (See the maps.) Even these are probably minor.

2. I believe that you will need to be consistent in how far the sections are
extended. An example is the right bank of sections 68 and 71, where they are
not consistent with sections 69 and 70.
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Kimley-Horn
and Associates, Inc.

December 2 I, 1998

Mr. Pedro Calza
Project Manager
Flood Control District of Maricopa County
280 I W. Durango Street
Phoenix, Arizona 85009

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

Dear Pedro:

Kimley-Hom and Associates, Inc. is forwarding to you our Data Collection Summary
Report for the above referenced project. This report is pursuant to the scope of work
Section 2.2.

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

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

i),~
Douglas f Plasencia, P.E.
Associate

DJP:rae

End: Data Collection Summary Report

•
Suite 250
7600 N. 15th Street
Phoenix. Arizona
85020

• •
TEL 602 944 5500
FAX 602 944 7423 K.I-CIVILI09IlJ I02lREPORTSIDATA COLLECTION TRANS.RTF



• Upper Rawhide was.~odPlainDelineation Study
FCD 98-12

Data Collection Summary Sheet

•
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" :1; '. , -" 'tl .
,: ,.. ~I .! .>:'.: . .' '-< •••••• ,;:1.1 J;~tilK·.~

1 General Drainage Plan for North Scottsdale, Drainage Plan Report Water Resources Associates, Bob Report 9130/98
Arizona Inc. Eichinger,

KHA
2 FEMA's Original Work Maps Work Maps Various Collis Lovely, Loose sheets, 11/19/98

City of copies of
Scottsdale previous model

work maps
3 Rawhide Wash Detention Basin Feasibility Final Report CH2M Hill; AGRA Earth & Bob Report 9130/98

Study Environmental; SWCA Eichinger,
Environmental, Inc,; Larson, KHA
Voss & Associates

4 Scottsdale Desert Greenbelt Hydrologic Report Greiner, Inc.; City of Flood Control Report 11/19/98
Rawhide Wash Hydrologic Report Scottsdale District of

Maricopa
County

5 Upper Rawhide Wash Floodplain Delineation Topographic V. section DGN files; Flood Control District of Flood Control CD 10/22/98
Study CD w/ various graphics files DTM files by Y. section; Maricopa County District of

Soils Map (from FCDMC); Maricopa
Zoning Map (from COS); County
Streets Map (from COS)

6 Maricopa County Highway Department, Plans Roadway profile and bridge plans Adam, Hamlyn, Anderson, Maricopa Plan Set 121118/98
for the Construction of Dynamite Blvd.- Consulting Engineers Inc., County (1,2,8,17 of 18)
Scottsdale Rd. (72od St.) to Pima Rd" Project Phoenix, Arizona Highway
No. 68189, As Built 12/85. Department

7 Constantine residence, Grading and Drainage Grading and Drainage plans for 40 acre Pinnacle Engineenng, Collis Lovely, Plan Set 11/19/98
Plans, Scottsdale Arizona, December 1997 residence at the south west comer ofDixileta 8711 E. Pinnacle Peak Rd, City of (1-6 of6 ,S-I and

Boulevard and Pima Road. Scottsdale, Arizona Scottsdale S-2)
8 United States Department of the Interior Topographic Quadrangle Map United States Department of Wide World 7.5 minute 11/1/98

Geological Survey, 7.5 Minute Quadrangle, the Interior Geological ofMaps quadrangle map
Arizona - Maricopa Co. Survey
Mcdowell Peak

9 United States Department of the Interior Topographic Quadrangle Map United States Department of Wide World 7.5 minute 11/1/98
Geological Survey, 7.5 Minute Quadrangle, the Interior Geological of Maps quadrangle map
Arizona - Maricopa Co. Survey
Wildcat Hill

10 United States Department of the Interior Topographic Quadrangle Map United States Department of Wide World 7,5 minute 11/1/98
Geological Survey, 7.5 Minute Quadrangle, the Interior Geological of Maps quadrangle map
Arizona - Maricopa Co. Survey
Cave Creek Arizona

II United States Department of the Interior Topographic Quadrangle Map United States Department of Wide World 7.5 minute 11/1/98
Geological Survey, 7.5 Minute Quadrangle, the Interior Geological of Maps quadrangle map
Arizona - Maricopa Co. Survey
Currys Comer
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Environmental Design Element - General Plan
Scottsdale Arizona; Adopted March 17, 1992

Approved Environmentally Sensitive Land Ordinance
Ordinance, Feb 19, 1991

City of Scottsdale

Collis Lovely,
City of
Scottsdale
Collis Lovely, Report
City of
Scottsdale

11/21/98
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SCOPE QF WORK

RAWHIDE WASH FLOODPLAIN DELINEATION STUDY

Contract FCD 98-12
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SCOPE OF WORK
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

FLOODPLAIN DELINEAnON FOR RAWHIDE WASH
FCD 98-12

GENERAL

The project consists of approximately twelve (12) river miles of floodplain delineations for Rawhide Wash
and four (4) of its major tributaries, and the development of revised hydrology for an approximately 13.8
square mile watershed. The limits of the delineation for each Rawhide Wash and each tributary are shown
on Exhibit "A" and are described as follows:

Rawhide Wash (main stem): Starting at the current FlS 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.
Tributary 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.
Tributary 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 (l12th Street alignment), Township 5 North, Range 5 East.
Tributary RW17: Starting at its confluence with Tributary RW18 and extending upstream
approximately 1.1 miles to the east section line of Section 9 (l12th Street alignment), Township 5
North, Range 5 East.
Tributary 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.

The existing FIS watershed hydrology will be revised and updated to reflect current land uses and sub-basin
delineations shall be updated to reflect more detailed topographic mapping. The Consultant will develop the
hydrology using the U.S. Army Corps of Engineer's HEC-I computer model. The floodplain and floodway
delineations shall be accomplished using the HEC-RAS computer model, if appropriate. The Consultant must
use sound engineering judgement in the development of the hydrologic and hydraulic models. The results
of the models must be analyzed carefully and refinements made to the input param..eters in order to obtain the
most realistic results. All work must meet Arizona Department of Water Resources (ADWR) and Federal
Emergency Management Agency (FEMA) requirements for floodplain delineations. The results of this study
must be reviewed and accepted by FEMA prior to the finalization of this contract. Additionally, the
watershed hydrology must be reviewed and accepted by ADWR and the City of Scottsdale prior to
finalization of this contract. All work under this scope will be completed within 450 calendar days from the
date of Notice to Proceed, including 60 days for District reviews, 60 days for ADWR and City of Scottsdale
reviews, and 90 days for FEMA reviews.

,
I
I

Rawhide Wash FDS Scope of Work FeD 98-12 Page 1



I

I.
I

TASK 1- COORDI1~ATION

1.1 The Consultant shall submit a project schedule showing coordination meetings and completion dates
for each of the tasks in the scope within 14 days of Notice To Proceed. The Consultant shall update
this project schedule when appropriate.

1.2 The Consultant shall participate in regular coordination meetings (at least once every four weeks) with
the District's Project Manager and in milestone coordination meetings in the development of the
hydrologic and hydraulic analyses. The Consultant is responsible for the minutes of any meetings.
Whenever possible, coordination and milestone meetings should be combined.

1.3 The Consultant shall submit a quarterly estimation of the projected billing within 14 days ofNotice to
Proceed. Thereafter, this estimation will be updated and submitted to the District's project manager
at least 10 days prior to the end of each quarter.

1.4 The Consultant shall submit monthly progress reports at least 5 days before submittal of monthly
invoices. The report shall be briefand should be no longer than two typed pages. At a minimum, the
monthly report shall contain the following:

a. A brief description of the work accomplished by task during the reporting month.

b. Percent (%) completed for the month and percent (%) cumulative completed for each task.

c. A brief description of projected work for the following month.

d. A description of any problems encountered.

1.5 The Consultant is responsible for placing legal advertising at the beginning of the study, notifying the
public of the study in two media sources. One ad will be run in a widely circulated newspaper two
separate times, with approximately one week between runs. The ad must also be run two times in a
local newspaper that serves the area being studied. After the ads are run, the Consultant will supply
the District with original affidavits of publication from each newspaper, for each day that the ad ran.

1.6 The Consultant shall notify all property owners and obtain any necessary Rights of Entry for the study
area. The Consultant shall furnish the District with a list of all the prope,rty owners notified and a
sample Right of Entry letter.

1.7 The Consultant shall meet with officials from the local public works department. The purpose of this
meeting is to identify local flooding problems and obtain infonnation on current and planned public
works projects, channel modifications, stonn-drainage systems, development, and corporate limits.

• Rawhide Wash FDS Scope of Work FeD 98-12 Page 2
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1.8 The District shall plan and conduct two public meetings in conjunction with this study. The first
meeting will be to inform the public of the purpose and scope of the study. The second meeting will
be to inform the public and obtain public comment on the study results, and shall take place prior to
the submittal of the final report to FEMA. The ConsultantlDistrict shal1 be responsible for the
preparation of the graphic displays for these meetings. One representative from the Consultant shall
attend one ofthe meetings. The Consultant shall respond to the public's comments and make revisions
to the study if necessary.

1.9 ConsultantlDistrict Performance Evaluations will be performed. An informal evaluation wil1 be
performed at the completion of the hydrologic analysis. A formal evaluation will be performed at the
completion of the project upon receipt of all deliverables.

1.10 The District shall pay all review fees. A writt~n request for such fees shall be del ivered to the District
project manager no less than 30 calendar days prior to the desired date of receipt.

TASK 2 - DATA COLLECTION

2.1 The Consultant shall col1ect and review pertinent data from th~ District, the City of Scottsdale, and
other outside sources. Data to be collected shall include previous flood hazard reports and hydrology
for the study area; existing topographic mapping; historical flooding information; as-built plans for
existing structures; FEMA Flood Hazard Boundary Maps and any Letters of Map Amendment and/or
Revisions, current FrS data, and other pertinent information.

2.2 A written report summarizing the data collected shall be submitted to the District for information
purposes. A preliminary draft of this report is due within 90 days ofNotice to Proceed.

TASK 3 - TOPOGRAPillC MAPPING

3.1 The District and/or City of Scottsdale shal1 provide aerial mapping at a scale of 1 inch =200 feef, with
1- or 2-foot contour intervals for the entire watershed except that portion within the Tonto National
Forest boundary. Digital Terrain Model data in the form of mass points and break Iines, if avai lable,
will also be supplied if requested.

TASK 4 - FIELD SURVEY

4.1 Ground Control for Floodplain Delineations:

4.1.1 All survey work shall meet or exceed Federal Emergency Management Agency (FEMA)
minimum criteria as defined in FEMA Document 37, Flood Insurance Study Guidelines and
Specifications for Study Contractors, January 1995. This includes, but is not limited to, the
establishment of "permanent" elevation reference marks (ERMs), field control, and verification
of mapping derived cross sections by ground survey methods.

... J
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4.1.2 All surveys shall use the City of Scottsdale Grid System, as presented in the "Land Survey
System Manual, Horizontal and Vertical Datum," City of Scottsdale Land Survey Unit, latest
revision, as a basis for horizontal and vertical control. The Consultant shall obtain the most
recent distribution of this manual from the City of Scottsdale and provide a copy in the Technical
Data Notebook. A minimum of one "permanent" Elevation Reference Marks (ERMs) shall be
established per mile of floodplain delineation. Existing monuments such as brass caps or similar
"permanent" survey monuments shall preferably be used for ERMs.Where additional
monuments are needed, survey markers conforming to Maricopa Association of Governments
(MAG) Uniform Standard Detail for Public Works Construction, detail 120-1, Type C, shall be
placed 2" +/- above grade, and topped with a brass cap. Elevation Reference Marks will be
labeled on appropriate maps and described in a manner that allows them to be readily located
in the field. A conversion factor, including documentation of how it was derived, shall be
provided by the Consultant to allow cQnversion of the NAVD 88 elevations established by the
City of Scottsdale, to NGVD 29 elevations. The derived conversion factor shall be clearly
indicated on the work study maps and documented in the Technical Data Notebook.

4.2 The Consultant shall field survey one cross section per mile of delineation for comparison to a cross
section taken from the mapping at an identical location. The results for each cross section comparison
shall be plotted and reviewed by the Consultant and the District, Copies of the comparison plots shall
be included in Technical Data Notebook.

4.3 Field surveys of bridges, culverts, and hydraulic structures are to be obtained by the Consultant when
as-built plans are not available or when changes significant to the HEC-RAS modeling, such as
sedimentation, have occurred since the date of as-built. This information should be reduced and
compiled into 11 "x 17" (maximum size) drawings for inclusion in the Technical Data Notebook. The
information presented in the drawing sho'uld be in a format appropriate for use in the HEGRAS model.
Field surveys of bridges, culverts, hydraulic structures, and routing reaches must also be obtained

where necessary for proper hydrologic modeling. It may be necessary to field survey some structures
since the as-built plans may not be on 88 NAVD.

4.4 All survey notes, level loops, and other survey data shall be included in the Technical Data-Nofebook.
Notes shall be sufficiently anriotated with adequate diagrams of surveyed structures and supplemental
descriptions.

4.5 Contingent upon an established need and agreement between the Consultant and the District, field
surveys shall be coriducted to locate habitable or insurable structures found to lie within the new
floodplain limits. The Consultant shall submit a man-hour fee estimate to the District's project
manager for written approval prior to conducting any survey and illS compilation work under this task.
The data for all structures surveyed shall be compiled and delivered per the District's "HIS Data
Delivery Specifications," Rev 3.1, June 1, 1998, page CP-360. The fee for all survey and HIS
compilation work performed under this task shall be paid on a case-by-case basis. The total cost to the
District for all survey and illS work performed under this taskshall not exceed $5,000.

I •
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Rawhide Wash FDS Scope of Work FeD 98-12 Page 4



I

I.
I
I,
I
I
I
~

I
.!
I,
~
I
'\,

M
I

I
~~

TASK 5 - HYDROLOGY

5.1 The Consultant shall use the U.S. Anny Corps of Engineers computer program HEC-l, 1990 Version
4.0, to develop existing condition and future build-out condition hydrologic models for the
watershed. The future build-out condition is defined as a fully developed watershed with no onsite
retention and land uses defined by the current City of Scottsdale General Plan and related Natural Area
Open Space (NAOS) requirements. Sub-basins are to be identified using appropriate hydrologic
judgement to provide reasonable depiction of the watershed condition. The sub-basins must be as
homogeneous as possible, using watershed area, watershed type (mountainous and flat lands or urban
and undeveloped areas), and time of concentration as criteria. Sub-basins shall be delineated to
sufficiently detail peak discharges at structures, major road crossings, confluences, and at boundary
lines. An appropriate time step and number ofordinates shall be selected to allow complete calculation
of the flood hydrograph without sacrificing resolution of the flood peak. All calculations or
assumptions used in developing sub-basin and routing parameters shall be documented in the Technical
Data Notebook. Field surveys may be required for HEC-l modeling purposes.

5.2 Five meetings associated with five tasks, and two field trips shall be held with the Flood Control
District staff at the following milestones:

a. One field trip at the start of the project to scope out the' critical points of the watershed and
problem areas.

b. Hydrology Meeting Number I - This meeting shall be a coordination meeting at the beginning
of Task 5 to discuss concerns regarding the watershed hydrology and establish continuity and
communication between this study and the Rawhide Wash Detention Basin project. The
Consultant and District shall arrange for and participate in a coordination meeting to be
convened at the District, and shall invite a representative from each of the following entities:

City of Scottsdale
Arizona Department of Water Resources
Arizona State Land Department ..
HDR Engineering (Consultant for Rawhide Wash Detention Basin Project)

c. Hydrology Meeting Number 2 - This meeting shall take place as soon as basic data are gathered
and the sub-basins have been preliminarily delineated. Sample HEG-I parameter estimations
shall also be presented and discussed at this meeting. A copy of the draft maps of the sub-basins
must be delivered to the District at this meeting.

e. Hydrology Meeting Number 4 - This meeting shall take place to review comments to the
preliminary HEC-l results and draft section of the Technical Data Notebook. A copy of the draft
Technical Data Notebook section with a digital copy of the HEG I models must be delivered two
weeks prior to the meeting.

Hydrology Meeting Number 3 - This meeting shall take place after all the parameters have been
estimated. A draft copy of the parameters must be delivered to the District at least one week
prior to this meeting.I

I

I

d.
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5.3 The specific hydrologic techniques to be used in this study are:

a. Rainfall Depth: Point precipitation values shall be determined using the information and
procedures described in the "Drainage Design Manual for Maricopa County, Arizona, Volume
I - Hydrology."

b. Rainfall Distribution: Peak discharges and peak volumes for the 10o.year, 6-hour storm shall be
estimated using the District's Distribution(s). Peak discharges and peak volumes for the
lOO-year, 24-hour storm shall be estimated using the SCS Type II rainfall distribution.

I
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c.

d.

e.

f.

g.

Areal Reduction: The point precipitation values shall be aerial reduced for critical concentration
points. Areal reduction for the 6-hour rpinfall duration shall be applied using the curves in the
"Drainage Design Manual for Maricopa County, Arizona, Volume I - Hydrology." NOAA
HYDRO-40 shall be used with the 24-hour rainfall reduction. Copies can be obtained from the
District.

Rainfall Excess: The Green and Ampt methodology shall be utilized for estimation of rainfall
losses. The Lotus spreadsheet and procedures, provided by the District, shall be used to
determine composite parameter values for each sub-basin. Future condition land use elements
shall be obtained from the City of Scottsdale General Plan and the impact of the North Scottsdale
Natural Area Open Space (NAOS) requirements shall be considered.

Unit Hydrograph: The Clark and/or S-Graph method shall be used following the procedures
outlined in the "Drainage Design Manual for Maricopa County, Arizona, Volume I 
Hydrology." The choices in methodology shall be at the discretion of the Consultant, with
consent from the District.

Time of Concentration and S-Graph Lag Equation: The Papadakis method shall be used with the
Clark unit hydrograph, along with the MCUHP I computer program, to determine the time of
concentration. If this method results in unsuitable times of concentration, other method(s) must
be used and compared for the most realistic result. The S-graph lag equation, along with the
MCUHP2computer program, shall be used with the appropriate S-graph (Phoenix mountain or
Phoenix Valley).

..
Channel Routing: Channel routing shall be accomplished using either the Muskingum-Cunge or
the Normal-Depth option ofHEC-l. The choice of methodology shall be at the discretion of the
Consultant, with consent from the District. Average cross sections shall be developed utilizing
available mapping and field reconnaissance data. Sufficient field cross sections shall be taken
to ensure that routing reaches are reasonable and representative offield conditions.

The HEC-I routing parameters for the reaches modeled using HEC-RAS shall incorporate
HEC-RAS cross sections if appropriate. The resulting velocities and depths, for all reaches,
must be assessed for realistic values.

I .....
rw
I
I
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h. Reservoir Routing: Detailed analysis of structures and ponding areas shall be accomplished using
the Modified Puis reservoir routing option ofHEC-l. Stage versus discharge tables for hydraulic
structures shall be estimated using appropriate hydraulic methodology.
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5.4

5.5

5.6

5.7

5.8

5.9

1. Channel Transmission Losses: Attempts shall be made to estimate infiltration loss~s through
channel bottoms based on existing field data or literature. If sufficient data is not available, the
final report must acknowledge so and explain how the peaks and volumes of flow are affected
by not including the transmission losses.

The District shall provide appropriate references to facilitate parameter estimation.

Output of the computer model shall be revie:ved to see if the peak flows and volumes are realistic.
Flows will be tested for reasonableness using approximate methods, including ADWR regional
regression equations, District's unit discharge relationships, and agreement with other hydrologic
studies in the area.

Every attempt must be made to recover historic stream gage data and use it to compare with the results
obtained by the hydrologic model. Major differences must be, discussed in the final report.

It is required that the Consultant obtains the approval of the District at each of the following steps:

a. Soil maps, watershed boundary maps, and land use maps.

b. HEC-l parameter estimation.

c. HEC-1 flow diagram and input parameters.

d. HEC-1 results .

The existing condition hydrology shall be included in the project Technical Data Notebook as
described in Task 8.· The future b~ild-out condition hydrology shall be documented in a separately
bound supplement to the Technical Data Notebook, with supporting data for the future condition
modeling. Results of the revised HEC-1 modeling shall be compared by text discussion and tabular
summary to the results of previous studies for the watershed. ..

Once the comments ofTask 5.2.e have been addressed, the Consultant shall submit three (3) draft final
copies of the Technical Data Notebook and three (3) draft final copies ofthe future build-out condition
supplement to the District. The Technical Data Notebook shall include an abbreviated Table of
Contents, Sections 1,2 (as applicable to the hydrology), and 4, plus all pertinent appendices and maps.
The District will then submit those documents to the Arizona Department of Water Resources
(ADWR) and the City of Scottsdale for their review. The draft final documents shall be delivered to
District within 120 calendar days from the contract Notice to Proceed date. Included in that schedule
shall be an allowance of30 calendar days for interim reviews by the District.

..
••
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5.10 HIS submittals pertinent to Task 5 must be reviewed and approved prior to finalizing the Floodplain
Delineation Task (Task 6).

TASK 6 - FLOODPLAIN DELINEATION

6.1 Floodplain delineations must be obtained using the U.S. AnnyCorps of Engineers HEGRAS computer
model, version 2.1, October 1997, and methodologies acceptable to FEMA. This model will simulate
the effects of floodplain geomorphology, flow changes, bridges, culverts, hydraulic roughness factors,
effective flow limitations, split-flows, and other considerations. The Consultant shall prepare the study
using the guidelines established in FEMA Document 37, Flood Insurance Study Guidelines and
Specification for Study Contractors, January, 1995, and FIA Document 12, Appeals, Revisions, and
Amendments to Flood Insurance Maps, Janu~ry 1990.

6.2 The delineation work shall meet requirements for floodplain and floodway delineations as prescribed
by FEMA and the Arizona Department of Water Resources.

6.3 The delineation study shall be based on the final results of the hydrologic study. The Consultant and
the District shall agree to peak discharges used in the HEC-RAS ,model.

6.4 The Consultant is to make refinements to the HEGRAS model based on review of the model results
by the District, ADWR, FEMA, and the Technical Evaluation Contractor. The Consultant shalI review
the HEC-RAS model results for reasonableness. Adjustment to the input parameters for obtainingthe
most realistic results is nonnal to the scope.

6.5 . Floodways are to be determined using equal conveyance encroachment method 4 to start with, but only
encroachment method I wilI be used in the final analysis. For subcritical flow profiles, the floodway
encroachment shall approach the one-foot maximum rise. in water surface elevation as closely as
possible. For supercritical flow profiles, the one-foot maximum rise shall be based on the energy grade
line and not the water surface elevation.

6.6 The Consultant must obtain District approval at each of the following steps:

I

I

I

a.

b.

c.

d.

e.

f.

Field reconnaissance report and estimation of Manning's "n" values.

..
Proposed location and alignment of the cross sections and channel centerline.

Floodplain (natural) delineation.

Floodway delineation using equal conveyance encroachment.

Floodway delineation using encroachment method 1.

Finalization of Hydraulics section in Technical Data Notebook.

I.
I
I
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6.7 Field Reconnaissance

6.7.1 The Consultant shall conduct a field reconnaissance of the full study reach. This will include
observation of channel and floodplain conditions for estimation of Manning's "n" values;
photographic' documentation of floodplain characteristics; determination of channel bank
stations; observation of possible overflow areas; inspection of levees, culverts, bridges, or other
flood control structures; and measurement of bridge dimensions.

6.7.2 Mannings "n" values are to be determined using the methodology in the USGS report, "Estmated
Manning's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County,
Arizona," April 1991. Copies of the report are available through the District.

6.7.3 A draft portion of the Technical Data Notebook documenting the field reconnaissance results
shall be submitted to the District for review and approval prior to beginning the HEC-RAS
modeling. The draft section shall present the determination of channel and overbank "n" values
using captioned color photographs or color photocopies. The draft section shall also discuss
floodplain conditions affecting the delineation, describe structures and obstructions, and provide
color photos or photocopies of major hydraulic structures. Photo locations, structures, and "n"
'values shall be displayed on reduced scale mapping ~nd included in the final Technical
Document Notebook.

6.8 Cross Sections

6.8.1 The location and alignment ofcross sections and channel centerline shall be submitted for the
District's review and approval prior to generating the cross section geometric data. Cross section
stationing shall be from left to right looking downstream with the thalweg as station 10,000.
Cross sections will be spaced approximately every 500 feet, unless geographic or structural
constraints dictate otherwise, and shall extend the full width of the area inundated by 100-year
floodwaters. Identification of cross sections shall be in river miles, increasing upstream. The
stationing shall tie into ~he specified river mile of the existing FEMA studies. Cross section
orientations may need to be altered after running the HEC-RAS model to ensure that sections
are perpendicular to flow per FEMA criteria.

6.8.2 All cross sections shall be plotted using a pen, laser, or electrostatic plotter. The cross section
plots shall show water surface profiles, ineffective flow areas, "n.:' values, encroachments,
channel stationing and other pertinent information. All plots are to be accompanied by a legend.
These plots are to be available at all reviews.

6.8.3 Cross section plots are limited to one plot at the following three stages of work:

(a.) A plot of digitized "GR" data, STCHL, STCHR, and centerline (station 10,000) to be used
as a check of input data and for working sections during compilation of the floodplain
model;

..
II Rawhide Wash FDS Scope of Work FeD 98-12 Page 9
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(b.) A plot of each cross section for the completed floodplain model which shows the floodplain
water surface elevation, ineffective flow areas, "n" factor, and encroachments to be used as
working sections for development of the floodway model; and,

(c.) A plot of each cross section for the final floodplainlfloodway model that shows method I
encroachments and encroached (floodway) water surface, in addition to data covered in
items (a.) and (b.).

The cross sections generated under item 6.8.3(c.) will be included as part of the final Technical
Data Notebook.

TASK 7 - illS DATA

6.11 Flood zones must be determined according to FEMA criteria and clearly labeled on the final drawings.

6.12 The total area of the floodplain and floodway must be determined for each reach in square miles and
acres.

6.13 The study hydraulic analyses and floodplain/floodway results shall be included in the project Technical
Data Notebook as described in Task 8. HIS submittals pertinent to Task 6, must be reviewed and
approved prior to submittal ofthe FEMA review package.

Page 10FeD 98-12Rawhide Wash FDS Scope of Work

Delivery of digital study datafor population ofthe'District's Hydrologic Information System (HIS) database
shall comply with the District's "HIS Data Delivery Specifications," Rev 3.1, June 1, 1998 (HIS Manual).
The Consultant shall follow the CADD Data Delivery Specifications within the HIS Manual and provide
CADD standard DXF format files created from either AutoCAD or MicroStation, and all required ASCII text
file supplements.

6.10 For floodplains identified as ponding areas, it is preferable to analyze the area by using the HEC-I
model, which shall provide the District with water surface elevations. If appropriate, the Consultant
shall identify in the ponded floodplains a floodway. The purpose of this floodway is to allow the pond
to seek a constant stage throughout the areal extent of the ponds, versus the creation of two
independent ponds.

6.9 Bridges and culverts must be modeled in compliance with HEC-RAS modeling requirements for the
selected routine. Where multiple bridges ofcur, each bridge shall be modeled separately. The
HEC-RAS modeling results for bridges, culverts, and other hydraulic structures must be checked by
using an independent method approved by the District to analyze these structures.••:~•,
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The following themes shall be delivered according to District HIS specifications:

Name Appendix C Description
Page No.

NDXPRJ CP-40 Shows the map sheet boundaries of the project

PRJ CP-60 Defines the boundary of the project
~. ;.\

\/ ,("A.I ,,'1:. .\..)qi: ·H");' ";.f't'.'"

v! STRCT CP-360 Structures like building footprints (if any occur in the floodplain)

.../ DQ CP-410 Data Quality of Data: Scale, date, Vertical Datum, Projection

-/ PRJDAT CP-430 Contractor naITl,&:, Project Name, Project ID

FPBLN CP-520 Floodway center line
,

St}-".-,\./ FPCTLFCD CP-523 Elevation Reference Marks

FPSRFFCD CP-535 Surface Water Elevation

FPXFCD CP-540 Cross sections used in HEC-RAS '

FPZNFCD CP-550 Floodplain Zones

HEC-RAS CP-599 HEC-RAS model output file specifications and deliverable.
OUTPUT

BRIDGE CP-608 Bridges, including any headwalls or wing walls

CULVERT CP-6l2 Culverts, including any headwalls or wing walls

v /' DRNBSN CP-920 Drainage basins

V DRNPTH CP-930 Drainage Path -

RIVER CP-960 Washes or streams in the area (if any)

This is a comprehensive listing of possible features. If there are no features collected under one of the
categories mentioned, then the theme does not need to be delivered. ..

All required HIS submittals must be reviewed and accepted prior to finalizing the Technical Data Notebook
for submittal to FEMA (Task 8.1).

TASK 8 - DELIVERABLES

8.1 illS Data Submittal- Prior to the FEMA submittal, the Consultant shall complete and deliver all final
study HIS data per Task 7, and obtain District approval of substantial compliance with the "HIS Data
Delivery Specifications," Rev 3.1, June 1, 1998.

•
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8.2.1 Original Affidavits of Publication.

8.2.4 Three (3) sets of complete survey notes shall be submitted in a notebook separate from the
Technical Data Notebook.

8.2.5 One (1) final copy of the future build-out condition hydrology supplement to the project
Technical Data Notebook.
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8.2.3 Two (2) complete copies of the Technical Data Notebook, including HEC-l and HEC=RAS
digital input/output files on diskettes. The Technical Data Notebook shall be prepared in
accordance with ADWR State Standards Attachment 1-97 (SSA 1-97) using the A.QWRlFEMA
Submittals outline. The notebook shall be organized as specified by the District, following
SSAI-97 format. This submittal will also include the separatel~ bound, future condition
hydrology supplemental Technical Data Notebook specified in Section 5.

8.2.2 Two (2) complete blueline sets of the work study drawings. The drawings shall be 24" X 36"
in size and shall incorporate or reproduce the standard District sheet layout for floodplain
delineation work study drawings at a plan scale of I inch = 200 feet. Topographic base mapping
shall be provided by the District and incorporated in the drawings. Planimetrics for all
structures, roadways, and major drainage features shall be incorporated to the extent they are
provided by the District. Planimetric location of additional culverts and/or bridges along the
study reach that were not provided by the District, but identified by the Consultant, shall be
incorporated in the drawing. In the event that supplementary survey is authorized from
contingency funds for the location of building footprints, this infonnation shall be incorporated
in the drawing. In areas where USGS quadrangles serve as the base mapping, the quadrangle(s)
shall be incorporated into the drawing. A cover sheet shall be provided with the project title and
number, date of topographic mapping, and a location map showing geographic range covered
by each specific mapping sheet. At a minimum, each drawing sheet shall include: floodplain and
floodway boundaries; annotated cross section locations with floodplain and floodway elevations;
wash/channel thalweg with river mile or other modeling stationing identified; flood zone
designations; north arrow, text and bar scale, and index map;·section comers, quarter corners,
and township/range lines; corporate or other entity boundaries; current (and proposed if
appropriate) streets and highways with names; State Plane Coordinate System index marks with
northing and easting annotation; Elevation Reference Marks (ERMs) with description and
elevation included; and a "NOTES" section in the map border explaining the proper means to
convert between NGVD 29 elevations and NAVD 88 elevations. All drawings shall be signed
and sealed by persons of appropriate professional registration(s) and each registrant shall provide
a specific statement as to what service they performed.

Rawhide Wash FDS Scope of Work

8.3 Final Submittal - The following products are considered deliverables for the final submittal to the
District after FEMA approval is issued.

8.2 FEMA Submittal- The Consultant will submit the following items to the District for review by FEMA
and any other appropriate governmental agency. All of the following products are considered
deliverables for the FEMA submittal:

I
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8.3.3 Four (4) final copies of the future build-out condition hydrology supplement to the project
Technical Data Notebook.

Specific deviations from this scope of work shall not be undertaken without the specific written concurrence
from the Flood Control District.

8.3.1 One (1) complete set of sealed mylars and four (4) complete sets of sealed blueline work study
drawings- (see Task 8.2.2 for specifications). All drawings shall be signed and sealed by persons
of appropriate professional registration(s). Each registrant will provide a specific statement as
to what service they performed.

Page 13FeD 98-12

8.3.2 Four (4) complete copies of the Technical Data Notebook including HEC-l and HEC-RAS
input/output files on diskettes. The Technical Data Notebook shall be prepared in accordance
with ADWR State Standards Attachment 1-97 (SSAI-97) using theADWR/FEMA Submittals
outline. The notebook shall be organized as specified by the District, following SSAI-97 format.
This submittal of the Technical Data Notebook shall include any correspondence and/or meeting
minutes with the reviewing agencies, and shall reflect any revisions required by those reviewing
agencies. Revisions may include, but a~e not limited to, modifications to the delineation maps,
the HEC-l model, the HEC-RAS model, and/or the final Technical Data Notebook. If revisions
necessitate resubmitting the future condition hydrology supplement, then copies of that revised
document shall be submitted also.

Rawhide Wash FDS Scope of Work
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APPENDIX F

Not part of this submittal.

Erosion & Sediment Transport Analysis

Upper Rawhide Wash
Floodplain Delineation Study F-1

ADWR Technical Data Notebook
. Final Report


