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Richard Harris - FCDX

From: Richard Harris - FCDX

Sent: Wednesday, June 01, 2005 5:19 PM
To: Tim Murphy - FCDX

Cc: Richard Harris - FCDX

Subject: Wash B FIS information check.

Tim,

As you requested | have the following to report:

1. The data was submitted to FEMA in NAVD 88 and FEMA converted it to the NGVD 29 data that is contained in the
Floodway Data Table of the LOMR.

2. The discharges listed on the Table 1. Summary of Discharges are correct. At first it appeared that the label for "At Shea
Boulevard" should show a higher discharge than listed, but a closer look at the Hydrology modeling shows that the higher
discharge occurs just downstream of the Wash B/Shea crossing. The topo maps indicate an additional crossing of
tributary flows several hundred feet to the West of the Wash B crossing. You might want to field verify this.

3. The drainage area listed in Table 1 for the "At Shea Boulevard" location has the numbers listed incorrectly for the
discharge listed, and should be changed to 1.63 square miles.

| hope this helps!

Richard
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1.0 INTRODUCTION

Coe & Van Loo Consultants, Inc., (CVL) has contracted with the Flood Control District
of Maricopa County (FCDMC) to perform a Floodplain Delineation Study for a portion of Wash
B located in Maricopa County, Arizona.

The project consists of topographic mapping and floodplain delineation of approximately
3.9 river miles of Wash B south of the Cactus Road alignment and north of Doubletree Ranch
Road in the City of Scottsdale. In addition, topographic mapping has been produced and
ponding limits established on the upstream side of the Central Arizona Project (CAP) Canal.
CVL developed the hydrology for the entire watershed using the U.S. Army CORPS of
Engineer's (CORPS) HEC-1 computer model. Backwater analysis has been conducted using the
HEC-RAS computer model to determine floodplain delineations for the 100-year peak flood.

The specific scope of this Floodplain Delineation Study is to evaluate the existence and
severity of flood hazards for Wash B.

Refer to the study area location map (Hydrology Report, Section 4) for wash location.

1.1 Description of Watershed

Hydrology is being analyzed for approximately 2.5 square miles of watershed that
contributes stormwater runoff to Wash B. Wash B watershed extends approximately 2 miles
north of the CAP Canal and Shea Boulevard crossing with the upper limit located within the
McDowell Mountains. Numerous roads cross the watershed, including Cactus Road, Via Linda
Road and Shea Boulevard with the southern boundary of the watershed being at the CAP Canal

just south of Shea Boulevard.

1.2 Method Description
1.2.1 Hydrologic Model

A computerized rainfall/runoff model was developed for the Wash B
watershed using the U.S. Army Corps of Engineers (CORPS) Flood Hydrograph Package, HEC-
1 (Ref. 3). HEC-1 uses numerical parameters to describe the amount and temporal distribution of

rainfall, the runoff characteristics of the watershed, and the hydraulic properties of channels and
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washes that collect and convey the direct runoff to concentration points. The computer output
provides runoff hydrographs at user selected locations. A network of sub-basins and connecting
channels was configured that simulates the natural drainage patterns of the watershed.

The September 1990 HEC-1 computer program was used to model the
Wash B watershed. The HEC-1 version 4.0, as implemented by Dodson and Associates, Inc. in

their April 1991 version of ProHEC-1 was used for this study.
The following table contains the peak discharges determined in the HEC-1

model for the 100-year, 24-hour storm that were used in the floodplain delineation.

Table 1
Peak Discharges Used for Floodplain Delineation
Wash Name Location HEC-1 Controlling Peak Flow
Section-Section ID Storm 100-yr
Wash “B” 1.160-1.404 CP4 24-HR. 333
1.449-1.819 CP5 24-HR. 739
1.839-2.197 CP3 24-HR. 2018
2.294-2.682 CP6 24-HR. 2509
Tributary 0.389-0.723 CP2 24-HR. 1066

1.2.2 Hydraulic Analysis

The study reach is 3.9 miles of Wash “B” and one minor tributary south of the
Cactus Road Alignment to Doubletree Ranch Road. For most of the study reach Wash “B” and

its tributaries are in their natural condition. There are, however, some road and structure

crossings, including the C.A.P. Canal.
The existing condition 100-year frequency flood was analyzed for the hydraulics

of the entire study reach. The resultant 100-year flood limits were delineated for FEMA
regulatory purposes. Refer to the floodplain delineation maps in the Hydraulics Report (Section

5) for the location of the floodplain boundary.

This study has been performed to meet the National Flood Insurance Program
standards and includes a flood boundary map designed to assist the FCDMC and the local

communities in developing sound floodplain management measures.
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The 100-year flood has been adopted by the Federal Emergency Management
Agency (FEMA) as the base flood for purposes of floodplain management measures. The
boundary of the 100-year flood (shown in Hydraulics Report, Section 5) has been delineated
from flood elevations computed at each cross section. The boundaries were then interpolated
between each cross section using topographic maps at a scale of 1" = 200' with a contour interval
of 2 feet.

The CORPS HEC-RAS computer program was used to model the study reaches.
The September 1998 HEC-RAS version 2.2 was used in the study. The study reaches were
modeled as sub-critical profiles. The computer runs were started based on the slope area
method. In some areas, the encroachment and ineffective flow options were used to model dead
or non-effective flow areas. Consequently "Enc. Sta. L" and "Enc. Sta. R" do not represent the
actual flooding limits, and the delineation was established based on the cross-section point
elevations and the topography. In some cases “Top Width" does not represent the full width of
the floodplain due to ineffective flow areas or low islands within the floodplain. These

considerations were accounted for in the modeling and the delineation process.

1.3 Study Results

The National Flood Insurance Program provides for the delineation of different flood
hazard zones. These zones can be used as a tool to assist local communities in providing good
floodplain management.

100-year floodplains have been determined for Wash “B” and its tributary as described
previously in the Hydraulic Report, under separate cover. Much of the 100-year flow is
channelized with velocities varying from 2 ft/s to 10 ft/s. Based on this, the FCDMC and CVL
concluded that a floodway would equal floodplain for most of the study area. Therefore, a
floodway was only delineated for the sections of Wash “B” that were encroachable. The
FCDMC and CVL recommend that Wash “B” and its tributary be designated as a Zone "AE".

Stormwater ponding upstream of the C.A.P. Canal has been delineated for the 100-year
storm. This is described in Section 6.2 and Appendix C of the Hydraulics Report (Section 5).
The FCDMC and CVL recommend that this area be designated as a Zone "A" on the Flood

Insurance Rate Maps.

N:ALLC\997002\Admin\02-003rp2.doc 3 l v l



2.0 STUDY DOCUMENTATION ABSTRACT

STUDY DOCUMENTATION ABSTRACT || INITIAL STUDY "T" RESTUDY "_" LOMR"_“ OTHER "_
SECTION 1. GENERAL INFORMATION

1A || COMMUNITY MARICOPA COUNTY, AZ, AND INCORPORATED AREAS
1B || COMMUNITY NUMBER
1C || COUNTY MARICOPA COUNTY
1D || STATE ARIZONA
1E || DATE STUDY ACCEPTED
IF || STUDY CONTRACTOR COE & VAN LOO CONSULTANTS, INC.
CONTACT(S) BURKE LOKEY, P.E.
ADDRESS 4550 N. 12TH STREET, PHOENIX, AZ 85014
PHONE (602) 264-6831
1G || TECH. REVIEWER (FEMA)
PHONE
1H ||FEMA REGIONAL REVIEWER PERNILLE BUCH-PEDERSEN
PHONE 877-336-2627
11 STATE REVIEWER N/A
PHONE
1J LOCAL REVIEWER FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
CONTACT DAVID BOGGS, P.E.
ADDRESS 2801 W. DURANGO, PHOENIX, AZ 85009
PHONE (602) 506-4528
1K || RIVER OR STREAM NAME WASH B
1L ||REACH DESCRIPTION SOUTH OF THE CACTUS ROAD ALIGNMENT AND NORTH OF
DOUBLETREE RANCH ROAD
IM || STUDY TYPE RIVERINE
SECTION 2: MAPPING INFORMATION
2A || USGS QUAD SHEET(S) SAWIK MOUNTAIN, ARIZONA, PHOTO REVISED 1982
2B ||MAPPING FOR HYDROLOGIC
STUDY
TYPE/SOURCE USGS 7.5 MINUTE QUADRANGLE (ABOVE)
SCALE 1" =2000'
DATE ABOVE
2C || MAPPING FOR  HYDRAULIC
STUDY
TYPE/SOURCE AERIAL TOPOGRAPHY BY CITY OF SCOTTSDALE
SCALE 1"=200', 2' CONTOUR INTERVAL
DATE PHOTOGRAPH DATE - NOVEMBER 1999

SECTION 3: HYDROLOGY
3A [[MODEL OR METHOD USED ||U.S. ARMY CORPS OF ENGINEERS
(including  vendor and  version || FLOOD HYDROGRAPH PACKAGE, HEC-1 VERSION 4.0

description) AS SUPPLIED BY DODSON & ASSOCIATES, INC.
3B || STORM DURATION 6-HOUR
24-HOUR
3C ||HYETOGRAPH TYPE FCDMC
SCSTYPEI
3D || FREQUENCIES DETERMINED 100-YEAR
100-YEAR
3E ||LIST OF GAGES USED IN||NONE
FREQUENCY  ANALYSIS OR
CALIBRATION (Location, Years of
Record, Gage Ownership)
3F ||RAINFALL AMOUNTS AND || 3.3 INCHES 4.1 INCHES
REFERENCE NOAA ATLAS 2 VOLUME VIII
3G || UNIQUE CONDITIONS AND
PROBLEMS
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3H

COORDINATION OF Q's (agency,
date, comments)

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
JOE RUMANN
(602) 506-7137

SECTION 4: HYDRAULICS

4A ||[MODEL OR METHOD USED||U.S. ARMY CORPS OF ENGINEERS, VERSION 2.2
(including  vendor and  version || HEC-RAS
description)

4B ||REGIME SUBCRITICAL

4C || FREQUENCIES FOR  WHICH || 100-YEAR
PROFILES WERE COMPUTED

4D ||METHOD OF FLOODWAY || NONE
CALCULATION

4E ||UNIQUE  CONDITIONS AND
PROBLEMS
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
blic reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the time for reviewing
structions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send comments
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal
Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction
Project (3067-0148), Washington, DC 20503.

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

1. REQUESTED RESPONSE FROM FEMA

This request is for a:

O 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).

L?S 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.)

O Other  Describe:

2. OVERVIEW

1. The basis for this revision request is (are): (check all that apply)
[ Physical Change K] Improved Methodology/Data [0 Floodway Revision

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

Flooding Source: __McDowell Mountains, North & East of Wash "B"

3. Project Name/Identifier: Wash "B"

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

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

Community No. Community Name State Map No. Panel No. Effective
Date
Ex: 480301 Katy, City TX 480301 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
045012 Scottsdale, City of AZ 04013C 1705E _ 109/30/95
045012 Maricopa County AZ 04013C 1710D |04/15/88

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

Types of Flooding Structures

] Riverine O Channelization
O Coastal O Levee/Floodwall
O Alluvial fan = Bridge/Culvert
O Shallow Flooding (e.g. Zones AO and AH) O Dam

O Lakes O Fill

] Other (describe) = 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

i 1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? [J Yes [K] No

es, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the approval of the
avised 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? [J Yes [J No N/A

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

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFIP regulations have been

met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and certification that no
insurable structures are impacted.

5. MAINTENANCE RESPONSIBILITY

The community is willing to assume responsibility for

O performing [ overseeing compliance with the maintenance and
operation plans of the

flood

(Name)
control structure. If not performed promptly by an owner other than the community, the community will provide the necessary services
without cost to the Federal government.

Operation and maintenance plans are attached. [] Yes [J No 3 NnA

6. REVIEW FEE

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

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

Please see Instructions for Fee Amounts

7. SIGNATURE

Note: | understand that my signature indicates that all
information submitted in support of this request is correct

Signature of Revision Requester

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

Flood Control District of Maricopa County
Company Name

(602) 506-4528 s /02,/2/

Telephone No. Date

Note: Signature indicates that the community understands, from
the revision requester, the impacts of the revision on flooding
conditio

e a el
Signature of Corfifunity Official

Collis -Lovely,}yﬁoodplain Administrator
Printed Namb and Title of Community Official

City of Scottsdale
5/5//

Date 7/

Community Name

(480) 313-7696
Telephone No.

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER
AND/OR LAND SURVEYOR
This certification is in accordance with 44 CFR Ch. 1, Sect 65.2

sl P Aot

Signatur

Printed Name and Title of Revision Requester

registr No._20809 Expires (Date) (&~ 39~ 2203 State _AZ

Type of License/Expertise: Civil

Form Name and (Number)

Burke P. Lokey, P.E., Director Water ResoundesBridge/Culvert (7)%{

Check which forms have been included with this request

B4 Hydrologic (3)

B4 Hydraulic (4)

[J Mapping (5)

[0 channelization (6)

new or revised discharges

new or revised water-surface elevations
fioodplain/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

[J LeveefFloodwall (8)
[J Coastal (9)

[ coastal Structures (10)
[ pam (11)

[ Alluvial Fan (12)

FEMA Form 81-89

Revision Requester and Community Official Form

MT-2 Form 1 Page 2 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
HYDROLOGIC ANALYSIS Expires April 30. 2001
PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 3.67hours per response. The burden estimate includes _me. time for reviewin
instructions, searching existing data sources, gathering and maintaining the needed data, and completing anq reviewing the form. Sen
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burgen to: Information Collections Managemen
Federal Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwc

Reduction Project (3067-0148), Washington. DC 20503.
You are not required to respond to this collection of information uniess a valid OMB Control Number is displayed in the

upper right comer of this form.

Note: Fill out one form for each ﬂooding source studied

Community Name: Scottsdale, Arizona

Flooding Source: ___McDowell Mountains, North & East of Wash "B"

Project Name/Identifier: Wash "B"

1. REASON FOR NEW HYDROLOGIC ANALYSIS

X No existing analysis O Improved data O Changed physical condition of watershed

O Altemative methodology (0 Proposed Conditions (CLOMR) 0O Other

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

4o

For the reason stated above, please attach a detailed explanation.If a computer program/model was used in revising the hydrolegic anaiys;ir}

1% annual chance (base) flood where no detailed study exists. g
Explanation provided: [] Yes [J No Diskettes providgf!: O vYes [ No

2. METHODOLOGY FOR NEW ANALYSIS

Indicate Method Refuired Data Data Included
[0 statistical Analysis of Gage Records Form 3 - Attachment A JYes [ No
(O Regional Regression Equations Form 3 - Attachment C O Yes [ No
X Precipitation/Runoff Model Form 3 - Attachment D & Yes [ No
[J Other Back-up computations and supporting data 0 Yes [ No

3. APPROVAL OF ANALYSIS

The hydrologic analysis has already been approved by a local, state, or Federal Agency[& Yes [J No [J Net Reguired

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

4. COMPARISON OF BASE FLOOD DISCHARGES

Location Drainage Area (SqMi) FI1S(cfs) Revised (cfs)
Wash "B", Scottsdale, AZ s B 1380 1192

Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits analysis (sé
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 thr
effective discharges. [[] Explanation Included X] Expianation Not Required

5. HISTORICAL FLOODING INFORMATION

' If historical data are available for the flooding source please provide: Location, peak discharges/water-surface elevations and dates, and source d
4 information. ] Data Attached [ Data Not Available

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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



ATTACHMENT D: PRECIPITATION/RUNOFF MODEL

FIS: Revised:

1. Method or model used: Unknown HEC-1 USACOE

Version: N/A 4.0

Date: N/A September 1990
2. Source of rainfall depth: N/A FCDMC Hydrologic Desikm
3. Source of rainfall distribution: N/A " " Manuat
4. Rainfall auration: N/A 100-yr, 24-hr
5. Areal adjustment to precipitation (%): N/A 0.99 (99%)
6. Maximum overland flow length N/A 3.9 River Miles
7. Hydrograph development method: N/A S-Graph
8. Loss rate method: N/A Green & Anpt

Source of soils information: N/A SCS'SOilS Survey
Aguila Carefree Area
Source of land use information: N’/Z\ DAerial Maps, CQOS
9. Channel routing method: mlln Noxrmal Depth regulat i
10. Reservoir routing: [ Yes [ No Kl Yes O No
11. Baseflow considerations: O Yes J No O Yes K] No
If Yes, explain below how baseflow was determined:
12. Snowmelt considerations: [ Yes ] No J Yes K] No
13. Model calibration: [ Yes J No Kl Yes O No

If Yes, explain below how calibration was performed

Representative 100-yr discharges for Wash "B" as calculated in HEC-1 Model were
plotted on Peak Discharges vs Drainage Area Curves for Maricopa County. The plots

14. Future land use condition: [ Yes [J No [ Yes O No
If Yes, explain why below

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? X Yes [J No

NOTE: FEMA policy is to base flooding on existing conditions

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



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

PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the 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

ueeer right corner of this form.

Note: Fill out one foemcloflooding source studied

Communi[y" Name: Scottsdale I Arizona

Flooding Source: McDowell Mountains, North & East of Wash "B"
Wash "B"

Project Name/ldentifier:

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)? O Yes

Downstream Limit: Doubletree Ranch Road Alignment

Cactus Road Alignment

Upstream Limit:

2. MODELS SUBMITTED

Requirements: for areas which have detailed flooding: for areas which do not have detailed flooding:
Full input and output listings along with files on diskette for each of the models listed | Only the 100-year (Base) flood profile is required.

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

models may be required.

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

1. Duplicate Effective Model [® Natural File Name NA [J Floodway  File Name
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10-, 50-, 100-, and 500-year multi-profile runs

and the floodway run) must be obtained and then reproduced on the requester’s equipment to produce the Duplicate Effective model. This is
required to assure that the effective models input data has been transferred correctly to the requester's equipment and to assure that the
revised data will be integrated into the effective data to provide a continuous FIS model upstream and downstream of the revised reach.

2. Corrected Effective Model [] Natural  File Name __N/A [J Floodway FileName

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

was not incorporated into the effective model.

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

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

4. Revised or Post-Project Conditions Model [] Natural File Name _l‘]/A— [J 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.

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

| PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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3. STARTING WATER-SURFACE ELEVATIONS

Explain how they were determined. Explanation Attached? K] Yes [J No

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

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

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

[ Supercritical depth [ Critical Depth [0 Drawdowns [ Negative Floodway Surcharges
[ Floodway Surcharges Greater Than Maximum Allowed by Community/State

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

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

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

Explanation attached with Form [] Explanation provided on attached printout (|

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

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

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

Downstream End __N/A __ within (feet) Upstream End __N/A - within (feet)
Cross-Section # Cross-Section # ’

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

" Downstream End N/A within (feet) Upstream End N/A within (feet)
Cross-Section # Cross-Section #

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

Downstream End _ N/A within (feet) Upstream End _N/A within (feet)
Cross-Section # Cross-Section #

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

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

[ Stream Name [0 community Name [3 Corporate Limits labeled 3 Study limits labeled
Confluences labeled 3 Channel Stationing [X Streambed profiled [4 Cross Sections labeled
[J Horizontal/Vertical Scales indicated [R 100-year elevs profiled®

[® Road Crossings [0 Labeled [J Low Chord Elevations [0 Top of Road Elevations

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

Floodway Data Table

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

' Floodway Data Table Attached K] Yes [J Not Required

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




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

PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project (3067-0148), Washington, DC 20503.

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

Note: Fill out one form for each ﬂooding source studied

Community‘-l;jame: Scottsdale, Arizona

Flooding Source: McDowell Mountains, North & East of Wash "B"

Project Name/Identifier: Wash "B"

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

1. MAPPING CHANGES

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

a. Revised approximate 100-year floodplain boundaries (Zone A) K Yes [ No [JNA
b. Revised detailed 100- and 500-year floodplain boundaries. k) Yes [0 No [ NA
¢. Revised floodway boundaries B Yes [ No [JNA
d. Location and alignment of all cross sections with stationing control indicated. Kl Yyes [ No [ NA
e. Stream alignments, road alignments and dam alignments. Kl Yes [0 No [ NA
f. Current community boundaries. Kl Yes [0 No [ NA
g. Effective 100-year floodplain and floodway boundaries from FIRM/FBFM reduced or

enlarged to the scale of the topographic workmap O Yes No [ NA
h. Tie-ins between the effective and revised 100-, 500-year and floodway boundaries 0 Yes [0 No Kl NA
i. The requester's property boundaries and community easements k] Yes [0 No [JNA
. The signed certification of a registered professional engineer Kl Yes [ No [JNA
k. Location and description of reference marks Kl Yes [0 No [JNA
l. Vertical datum (example: NGVD, NAVD) Yes [ No [ NA
m. Coastal zone designations tie into adjacent areas not being revised O Yes [JNo EJNA
n. Location and alignment of all coastal transects used to revise the coastal analyze [ Yes [ No kJNA
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune O Yes [ No EKINA

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.)?

City of Scottsdale, Photogrammetric Methods, Sept. Oct., Nov., 1993

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 __2_ft.

NOTE: Revised topographic information must be of equal or greater detail than effective.

4. Attach an annotated FIRM/FBFM at the scale of the effective FIRM/FBFM showing the revised 100- and 500-year floodplain and the
floodway boundaries and how they tie into those shown on the effective FIRM/FBFM downstream and upstream of the revisions or
adjacent to the area of revision for coastal studies. FIRM/FBFM attached? [] Yes [3 No

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

1. The fillis: [ Existing O Proposed

2. Has fill beervwill be placed in the regulatory floodway? O Yes Kl No
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4).

3. Has fill beenvwill be placed in floodway fringe (area between the floodway
and 100-year floodplain boundaries)? O Yes K No

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

a.  Are fill slopes for granular materials steeper than one vertical
onrone-and-one-half horizontal? O Yes O No

If Yes, justify steeper slopes

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

O Yes O No

If No, describe erosion protection provided

c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable with the
Standard Proctor Test Method or acceptable equivalent method? [J] Yes [ No

d. Can structures conceivably be constructed on the fill at any time in the future? O Yes [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.

Fill certification attached [ Yes O No

4. Has fill been/will be placed in a V zone? O Yes B No
If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall?
O Yes O No

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

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



MT-2, Form 1, Page 1 of 2

Refer to Wash “B” Upstream of CAP-Zone A FDS
FEMA Case No.: 01-09-074P

MT-2, Form 4, Page 1 of 2

The floodplain has not previously been delineated. The model included is a new model; wb.prj.

MT-2, Form 5, Page 1 of 2

Item g: The effective 100-year floodplain and floodway boundaries from FIRM/FBFM do not
exist, therefore will not be included.

Item h: Tie-ins between the effective and revised 100-, 500-year and floodway boundaries do not
apply because this is a new study and there is no existing floodplain/floodway to tie into.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148
BRIDGE/CULVERT Expires April 30, 2001

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

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

Community Name: Scottsdale, Arizona

Flooding Source: McDowell Mountains, North & East of Wash "B"

Project Name/identifie: Wash "B"

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): Mountain View Road Bridge

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

Sta 33+05 (RM = 0.6259)

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

[ 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 bridge routine

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

Justification attached [] Yes [] No [& NA

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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2. DRAWING CHECKLIST

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

[J Dimensions (height, width, span, radius, length)

[ Shape (culverts only)

[ Material

[0 Beveling or Rounding

[0 Wing Wall Angle

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

[J Cross-Section Locations

O Distances Between Cross Sections

[ Erosion Protection

5.

3. SEDIMENT TRANSPORT CONSIDERATIONS

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

[J Estimated sediment load
[0 Method used to estimate sediment transport
[] Method used to estimate scour and/or deposition

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

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



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

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

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

Community Name: Scottsdale, Arizona

F[ooding Source: mmll MOllntains, North. & East Of WaSh "B"

Project Name/Identifier. _ Wash "B"

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): 117th Way

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

Sta 52+45 (RM = 0.9934)

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

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

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8)
HEC-RAS culvert routine & HY 8

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

Justification attached [] Yes [] No- ﬁ N/A

" PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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



2. DRAWING CHECKLIST

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

[] Dimensions (height, width, span, radius, length)

[ Shape (culverts only)

[J Material

[ Beveling or Rounding

[J wing Wall Angle

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

[0 Cross-Section Locations

[ Distances Between Cross Sections

[J Erosion Protection

+

3. SEDIMENT TRANSPORT CONSIDERATIONS

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

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

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

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



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

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

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

Community Name: Scottsdale, Arizona

Flooding Source: McDowell Mountains, North & East of Wash "B"

Project Name/Identifier: Wash "B"

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): 118th Place

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

Sta 61+88 (RM = 1.1720)

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

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

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8)
HEC-RAS culvert routine & HY 8

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

Justification attached [] Yes [] No- N/A

.

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

[J Dimensions (height, width, span, radius, length)

[] Shape (culverts only)

0 Material

[J Beveling or Rounding

[J wing Wall Angle

[J Low Chord Elevations - Upstream and Downstream
[ Top of Road Elevations - Upstream and Downstream
[J Structure Invert Elevations - Upstream and Downstream
[0 stream Invert Elevations - Upstream and Downstream
[J Skew Angle

[J Cross-Section Locations

[J Distances Between Cross Sections

[ Erosion Protection

bk

3. SEDIMENT TRANSPORT CONSIDERATIONS

L

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): .

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

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

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



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

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

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

upper right corner of this form.
Scottsdale, Arizona

Community_ Name:

F]ood|ng Source: MCDOWGll MOlmtainS, NOI‘th & EaSt Of WaSh “B"

Project Name/Identifier. _ Wash "B"

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): 120th Street

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

Sta 71+07 (RM = 1.3460)

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

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

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8)
HEC-RAS culvert routine & HY 8

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

Justification attached [] Yes [ No- [X] NA

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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



2. DRAWING CHECKLIST

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

[C] Dimensions (height, width, span, radius, length)

] Shape (culverts only)

O Material

[ Beveling or Rounding

O Wing Wall Angle

[J Low Chord Elevations - Upstream and Downstream
[ Top of Road Elevations - Upstream and Downstream
[ Structure Invert Elevations - Upstream and Downstream
[ Stream Invert Elevations - Upstream and Downstream
[J skew Angle

[0 Cross-Section Locations

[J Distances Between Cross Sections

[0 Erosion Protection

)

8

3. SEDIMENT TRANSPORT CONSIDERATIONS

L

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): .

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

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

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



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

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

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

Community Name: Scottsdale, Arizona

McDowell Mountains, North & East of Wash "B"

Flooding Source:

Project Name/ldentifier __Wash "B"

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): C.A.P.

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

Sta 85+57 (RM = 1.6206)

3. This revision reflects (check one of the following):
Z] New bridge/culvert not modeled in the FIS
O Modified bridge/culvert previously modeled in the FIS

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

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8)
HEC-RAS culvert routine & HY 8

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

Justification attached [] Yes [J No~ K] NA

; PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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



2. DRAWING CHECKLIST

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

[J Dimensions (height, width, span, radius, length)

[0 Shape (culverts only)

[0 Material

O Beveling or Rounding

[J Wing Wall Angle

[0 Low Chord Elevations - Upstream and Downstream
[J Top of Road Elevations - Upstream and Downstream
[ Structure invert Elevations - Upstream and Downstream
[ Stream Invert Elevations - Upstream and Downstream
[ Skew Angle

[ Cross-Section Locations

[ Distances Between Cross Sections

[ Erosion Protection

i

s

3. SEDIMENT TRANSPORT CONSIDERATIONS

|

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

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

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

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



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-01 48
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
‘nstructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project (3067-0148), Washington, DC 20503.

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

Community Name: Scottsdale, Arizona
Flooding Source: McDowell Mountains, North & East of Wash "B"

Project Name/ldentifier: _Wash "B"

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): Shea Boulevard

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

Sta 116+88 (RM = 2.2136)

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

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

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8)
HEC-RAS culvert routine & HY 8

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

Justification attached [] Yes [J] No- m A

{ PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

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



2. DRAWING CHECKLIST

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

[J Dimensions (height, width, span, radius, length)

[J Shape (culverts only)

[ Material

[ Beveling or Rounding

[3J Wing Wall Angle

[J Low Chord Elevations - Upstream and Downstream
[J Top of Road Elevations - Upstream and Downstream
[ Structure Invert Elevations - Upstream and Downstream
[J stream Invert Elevations - Upstream and Downstream
[J Skew Angle

[J Cross-Section Locations

[ Distances Between Cross Sections

[] Erosion Protection

3. SEDIMENT TRANSPORT CONSIDERATIONS

'

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100-year (base fiood)
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): .

[J Estimated sediment load
[J Method used to estimate sediment transport

[J Method used to estimate scour and/or deposition

[ Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148
BRIDGE/CULVERT : Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

Reduction Project (3067-0148), Washington, DC 20503.

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for reviewing
‘nstructions, 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

ueper right corner of this form.

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

Community Name: Scottsdale, Arizona

Flooding Source: McDowell Mountains, North & East of Wash "B"

Project Name/Identifier: Wash "B"

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): Via Linda

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

Sta 169+15 (RM = 3.2036)

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

[0 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 culvert routine & HY 8

analyze the structure(s). (Attach justification)

Justification attached [ ] Yes [] No- w N/A

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not

{ PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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2. DRAWING CHECKLIST

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

[] Dimensions (height, width, span, radius, length)

[ Shape (culverts only)

O Material

O Beveling or Rounding

0 wing Wall Angle

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

[ Cross-Section Locations

[0 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 100-year (base flood)
water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the watershed and bank conditions, there
is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood elevations, then provide the following
information (Check the box if provided): .

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

[J Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport
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Bridge/Culvert MT-2, Form 7

Plans for the structures crossing Wash “B” are no longer on record with the City of Scottsdale;

therefore, they will not be included with the Bridge/Culvert Forms.

N:ALLC\997002\Admin\02-004RP.doc L L



3.0 MAPPING & SURVEY INFORMATION
3.1 Description of Mapping

Topographic mapping used for the hydrologic analysis included the United States
Geological Survey (USGS) 7.5-minute quadrangle map Sawik Mountain, Arizona, Photorevised
1982.

Other mapping used in the hydrologic and hydraulic analysis was 1" = 200" aerial
topography with 2 foot contour intervals. The City of Scottsdale, based on photographs taken in
November 1999, provided the mapping specifically for this floodplain delineation. The
horizontal datum for this project is NAD 83, Arizona State Plane Coordinate System, Central
Zone. Vertical elevations are based on the mean Sea Level Datum of 1929 as monumented by

the United States National Geodetic Survey and the United States Geological Survey.

3.2 Watershed Maps

The hydrologic analysis maps for this floodplain delineation study are in the

Technical Data Notebook Section 4, Hydrologic Analysis.

3.3 Survey Field Notes

JDS Associates, LLC, performed the structural survey for this floodplain

delineation study. Survey data is included in Appéndix C.

34 Hydraulic Analysis Maps

The floodplain delineation maps for this flood insurance study are in the

Technical Data Notebook Section 5, Hydraulic Analysis.

3.5  FIRM Maps

The current regulatory Flood Insurance Rate Maps for the study area are:
Maricopa County, Arizona and Incorporated Areas, Map numbers 04013C1705E and
04013C1710D. Map revised: September 30, 1995 and April 15, 1988 respectively. Refer to the

appendix for a copy of the current regulatory Flood Insurance Rate Map.
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3.6 Community Map
Refer to Figure 4 in Section 4, Hydrologic Analysis, for the community map.

3.7 Miscellaneous Maps

Other maps including drainage area maps, soils unit maps, and land use maps are

included in the Technical Data Notebook Section 4, Hydrologic Analysis.
3.8 Elevation Reference Mark Data

The elevation reference mark data was supplied to the Flood Control District of
Maricopa County by the City of Scottsdale. See Appendix C.
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4.0 HYDROLOGIC ANALYSIS

The Technical Data Notebook Section 4, Hydrologic Analysis.
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5.0 HYDRAULIC ANALYSIS

The Technical Data Notebook Section 5, Hydraulic Analysis.
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1.0 INTRODUCTION
1.1 Scope of Study
Coe & Van Loo Consultants, Inc., (CVL) has contracted with the Flood Control

District Maricopa County (FCDMC) to perform a Floodplain Delineation for a portion of Wash
B located in Maricopa County, Arizona.

The project consists of topographic mapping and floodway delineation of
approximately 3.9 river miles of Wash B south of the Cactus Road alignment and north of
Doubletree Ranch Road in the City of Scottsdale. The reaches under study consist of the main
stem and one tributary, broken down into three segments (1a, 1b, and 2). Segments la and 1b
are the main stem, with 1a (2.1 miles) being the reach south of Shea Boulevard. Segment 1b in
the main stem of Wash B is north of Shea Boulevard, comprising approximately 1.5 miles to
Cactus Road. Segment 2 is the tributary to the main stem and is roughly 0.3 miles terminating at
Via Linda Road. In addition, the study includes topographic mapping and the establishment of
ponding limits on the upstream side of the Central Arizona Project (CAP) Canal. The limits of
the contributory watershed are from Section 13 of Township 3N Range 5E (on the north) to
Section 25 of Township 3N Range 5E (on the south). CVL developed hydrology for the 2.5
square mile watershed using the US Army Corps of Engineer’s HEC-1 computer model.
Backwater analysis will be conducted using the HEC-RAS computer model to determine
floodplain and floodway delineation for the 100-year peak flood.

The specific scope of this report is to analyze and document the hydrology of
Wash B. The hydrologic computations documented in this report are in accordance with the

methodology documented in the FCDMC’s Hydrologic Design Model (Ref. 1).

1.2 Description of Watershed

Hydrology is being analyzed for approximately 2.5 square miles of watershed that
contributes stormwater runoff to Wash B. Wash B watershed extends approximately 2 miles
north of the CAP Canal and Shea Boulevard crossing with the upper limit located within the
McDowell Mountains. Numerous roads cross the watershed, including Cactus Road, Via Linda
Road and Shea Boulevard with the southern boundary of the watershed being at the CAP Canal
just south of Shea Boulevard. Refer to the community map (Figure 4) for the location of the

Wash B Watershed Study Area.
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The terrain within the watershed differs greatly with the mountains to the north having
slopes ranging from 25 to 65 percent (%) and the rest of the watershed generally sloping to the
southwest ranging from about 10% down to 2.5%. A large portion of the watershed is in a
medium density residential condition with several roads, subdivisions and the CAP Canal. The
soils within the watershed range from highly permeable sandy loam to less permeable clays and

rock outcroppings.

1.3 Previous Studies and Reports
Wash B has not previously been analyzed for Floodplain Delineation. Hydrology

is not available for the entire Wash B watershed. Information on the CAP overchute south of
Shea Boulevard was gathered from the United States Bureau of Reclamation (USBR). The
overchute structure, three, 72-inch-diameter pipes, is at CAP station 234+10. The Granite Reef
Aqueduct (CAP Canal) Location Map (Reach 12) shows that the peak inflow is 1130 cfs, the
storage capacity is 42 acre-feet and the peak outflow is 834 cfs for a 100-year 6-hour storm at
this location. The input data for the overchute at station 234+10 (Hayden-Rhodes Data,
Appendix VII) shows that the pipes were designed with the Soil Conservation Service (SCS)
method to accommodate a drainage area of 2.42 square miles, a channel length of 2.50 miles
with a centroid of 1.60 miles, a curve number of 80 and a slope of 480 feet/mile. The overchute
was originally designed at an invert elevation of 1507.14 feet and a previous crest elevation of
1518.00 feet. See Appendix Section VII for details. No storage capacity data is available for the
overchute.

A FEMA search was conducted to obtain any available historical data relating to
the hydrologics and hydraulics in the area. The only information available for the entire Wash B
area was a HEC-2 analysis, Glen Washburn FPMS, April 1976. A copy of this HEC-2 is
included in the Appendix, Section VII. The HEC-2 appears to have been done prior to the

construction of the CAP and does not provide any significant information.
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2.0 METHOD DESCRIPTION
2.1 Hydrologic Model

A computerized rainfall/runoff model was developed for the Wash B watershed
using the U.S. Army Corps of Engineers (CORPS) Flood Hydrograph Package, HEC-1 (Ref. 3).
HEC-1 uses numerical parameters to describe the amount of temporal distribution of rainfall, the
runoff characteristics of the watershed, and the hydraulic properties of channels and washes that
collect and convey the direct runoff to concentration points. The computer output provides
runoff hydrographs at user selected locations. A network of sub-basins and connecting channels
was configured that simulates the natural drainage patterns of the watershed. See the Sub-Basin
and Soils Delineation Map (Plate 1).

The September 1990 HEC-1 computer program was used to model the Wash B
watershed. The HEC-1 version 4.0, as implemented by Dodson and Associates, Inc. in their

April 1991 version of ProHEC-1 was used for this study.

2:2 Study Criteria
The criteria and guidelines to be used in this study were set forth by FCDMC

prior to the commencement of work. The CORPS HEC-1 computer program was used to model
the Wash B watershed, for the 100-year storm. Storm durations of 6 and 24 hours were
evaluated to determine which duration storm results in the higher magnitude peak discharge.

. The Phoenix Mountain S-Graph, the Phoenix Valley S-Graph, the Green-Ampt
Loss Rate and the Normal Depth/Modified Puls Channel Routing options were used in the HEC-
1 model for the Wash B watershed. The Maricopa County Unit Hydrograph Procedure 2
(MCUHP2) computer program within the new Drainage Design Management System
(DDMSW), as provided by the FCDMC was used to generate the basic HEC-1 input file. The
assumptions, procedures and methodologies used to develop the remainder of the HEC-1 data

input sets are discussed in the following sections.

NALLC\997002\Admin\02-002rp.doc 43 ' v l



3.0 PARAMETER ESTIMATION
3.1 Drainage Area Boundaries

The study watershed encompasses approximately 2.5 square miles, extending
from the McDowell Mountains to the CAP Canal. The sub-basins were delineated using detailed
topographic mapping provided by the City of Scottsdale. The topographic mapping is at a 2-foot
contour scale and is dated 1999.

The sub-basins were delineated such that concentration points were provided at
meaningful locations, (confluences, roads, etc.). The sub-basin areas were all under 0.5 square

miles. Refer to the Routing Reach with Concentration Points Map (Figure 2).

3.2 Physical Parameters
3.2.1 Unit Hydrograph Procedures

A large portion of the watershed was medium density residential with
slopes ranging between 2.5% and 10%. The watershed was modeled with both the Phoenix
Mountain S-Graph for the mountainous sub-basins and the Phoenix Valley S-Graph for the
remainder, as implemented by the MCUHP2 computer program supplied by the FCDMC.

3.2.2 Loss Rate Estimation
Precipitation loss rates have been computed using the Green-Ampt

Infiltration Equation option in HEC-1. The Green-Ampt Parameters XKSAT (hydraulic

conductivity at natural saturation), PSIF (wetting front capillary suction), and DTHETA
(volumetric soil moisture deficit at the start of rainfall) have been determined for each sub-basin.
The area of each soil unit within each sub-basin was computed using maps from the Soil
Conservation Service’s Soil Survey of Aguila-Carefree Area, Parts of Maricopa and Pinal
Counties, Arizona, then a log area-weighted set of Green-Ampt parameters for each sub-basin
was calculated.

Given the Green-Ampt parameters based strictly on soil characteristics,
the XKSAT and DTHETA parameters were then adjusted to account for vegetative cover and/or
land use. To account for the impact of vegetative cover, the XKSAT parameters for each sub-
basin were adjusted based on guidelines given in the FCDMC’s Hydrologic Design Manual,
aerial photographs and field observations. The DTHETA parameter is influenced by land use.
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DTHETA (dry) was used in natural desert areas, due to the arid nature of the land. DTHETA
(normal) was used for the medium density residential areas, since there is intermittent moisture
due to watering landscaping. The DTHETA parameter was calculated as an area-weighted
average based on the land use.

The percent vegetative cover within a sub-basin was based on guidelines
from the City of Scottsdale (COS). The percent vegetative cover for natural mountain ranges,
desert areas and medium density residential areas was restricted to 15%. The residential areas
were further sub-divided into actual “developed” portions and “natural area” portions. These
“natural areas” ranged from 25 to 35% of the total developed area in most of the sub-basins and
are based on strict guidelines provided by the COS.

The COS has only minimal on-site storage (retention basins). The only
on-site retention found in the entire Wash B drainage area was located at Anazi Elementary,
Desert Mountain, and Mountain Middle Schools at 124™ Street and Via Linda. Also, some
parking lot retention is provided for a church located just south of Desert Mountain Middle
School at 124" Street and Gail Street. Each facility has enough on-site storage to accommodate
their own drainage areas. However, no off-site flows are retained. When the total on-site
retention for these areas was accounted for in the HEC-1, it did not result in any significant
impact to the original HEC-1 model. For this reason, no on-site retention of any kind has been
included within the final HEC-1 model.

The “percent impervious” parameter (RTIMP) specifies the percentage of
a sub-basin that is impervious. The “percent impervious” was computed for each sub-basin, as a
function of natural rock features and land use. The percentage of impervious rock outcrops
within each sub-basin was estimated from data provided in the SCS Soil Survey for each soil unit

and was calculated within the MCHUP2 program.

The surface retention loss parameter (IA) is a function of land use and/or
surface vegetative cover. IA values for each sub-basin have been calculated using guidelines
given in the FCDMC’s Hydrologic Design Manual. The IA values for natural desert areas have
been weighted to reflect flat slopes, hill slopes or mountain slopes. Then the IA value has been

area weighted to reflect the land use in the sub-basin.
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The loss rate estimation parameters have been calculated using a computer
spreadsheet program, Drainage Design Management System for Windows (DDMSW), provided
by the FCDMC. The program uses the soil types, land use, vegetative cover and percent
impervious to weight Green-Ampt parameters. The MCFCD provided semi-rectified aerial
photographs dated 1999, which were used to determine land use parameters and vegetative cover

percentages. See Section I in the appendix for loss rate parameters.

3.2.3 Lag Time

Lag time flow routes have been determined using detailed topographic
maps. Lag times were calculated for each sub-basin using the following empirical equation per

FCDMC guidelines.

Lag=C (L Lca)"
QP
where Lag = sub-basin lag time in hours
L = length of longest watercourse in miles
Lca= length along watercourse to a point opposite the centroid in miles

S = watercourse slope in feet

C =24Kn

Kn = estimated mean Manning’s “n” for all channels in sub-basin
m =0.38

p =05

L, Lca and S were determined for each sub-basin based on topographic maps (see the Routing
Reach Map, Section XI, Figure 2). The Kn values range from 0.035 to 0.09 and were based on
aerial photography and field reconnaissance. The actual lag time calculation was done within
DDMSW provided by the MCFCD. Refer to the appendix Section I for lag time calculation

data.
3.2.4 Channel Routing

In this study, the Normal Depth Channel/Modified Puls method was used
for all flow routings. Channel geometries, slopes and Manning’s roughness coefficients were

estimated from topographic maps, aerial photography and observations made during field
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reconnaissance. The routing reach length and average slope were based on topographic

mapping. The remaining channel parameters were estimated to represent an average cross-

section for the reach.

The number of steps to be used in the channel routing (NSTPS) HEC-1
calculations was determined based on the guidelines given in the HEC-1 manual. The equation

determining the NSTPS is as follows:

Reach Length (ft)/Average Velocity (fps)
NSTPS = Computational Time Interval (min) x 60 (sec/min)

The average velocity was initially estimated using Manning’s Equation.
After the initial HEC-1 runs, the reach length was divided by the difference in time to peak (due
to the channel route) to better estimate the average velocity. After a few iterations, the results
converged on a reasonable average velocity.

Transmission losses have not been applied to the channel routes.

3.2.5 Reservoir Routing

Reservoir routing was modeled in two locations in the ponding area
behind the CAP Canal. The ponding and reservoir routing behind the CAP Canal was evaluated
for the watershed based on topographic mapping. The outflow rating curves were based on inlet
control using the HDS-5 culvert capacity charts (Ref. 10) for the 3, 72-inch-diameter culvert
overchute and the 36-inch-diameter underchute and on weir flow over the canal. The CAP Canal
bank was used as input into the HEC-1 model for weir flow calculations and the ponding limits
were delineated based on 2-foot contour topographic mapping. Refer to the appendix Section IV

for sample calculations of the ponding situation described in this section.

3.3 Statistical Parameters

The statistical parameters used in this analysis were obtained from the FCDMC’s
Hydrologic Design Manual. Extensive research and analysis went into the production of that

manual. Refer to the Manual for the background of the statistical parameters.
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3.3.1 Gage Data

There are no gage stations within this watershed. Therefore, a gage station

analysis was not performed.

3.3.2 Calibration
Due to the lack of gage station data, calibration of the HEC-1 model was

made using general statistical data. The FCDMC’s Flood Frequency Analysis of U.S.
Geological Survey (USGS) Gage Data Collected in Maricopa County was utilized for
reasonableness of the HEC-1 model. Representative 100-year discharges for Wash B, as
calculated in the HEC-1 model, were plotted on Peak Discharges versus Drainage Area Curves
for the Maricopa County Area. The storm duration (6-hour or 24-hour) that produced the higher
peak flow, at each selected location, was plotted on the curve. These plots indicated that the
Hec-1 results appear to be of a reasonable magnitude. Refer to Appendix Section VIII for these
curves and USGS’s Methods for Estimating Magnitude for Frequency of Floods in the

Southwestern United States (Reference 11) for the original empirical data.

3.4  Precipitation Parameters
3.4.1 Rainfall Distributions

The rainfall distributions used for the 6-hour storms are based on
distributions documented in the FCDMC’s Hydrologic Design Manual as implemented by the
Maricopﬁ County Unit Hydrograph Procedure 2 (MCUHP2) within DDMSW. The SCS Type II
distribution was used for the 24-hour storm (see appendix Sections IV, Tables 5 & 6).

3.4.2 Precipitation Data

The point precipitation values used in this study were obtained from
isopluvial maps for Maricopa County published in the FCDMC’s Hydrologic Design Manual.
The Wash B watershed was drawn on each isopluvial map and the precipitation was
approximated at the centroid of the watershed. The point precipitation values are given in Table

7 and copies of isopluvial maps are included in appendix Section V.
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3.4.3 Aerial Reduction Factors
The point precipitation values used in this study were adjusted with aerial
reduction factors to account for the natural spatial variability of rainfall. Reduction factors for
the 6-hour duration storms were obtained from curves documented in the FCDMC’s Hydrologic
Design Manual. This data was based on depth-area reduction curves developed by the CORPS,
for the historic storm of 1954 over the Queen Creek area. The 24-hour storm reduction factors
were obtained from the NOAA Technical Memorandum NWS HYDRO-40 (Ref. 4). These factors

are given in the appendix Section VI, Table 8.

3.44 Computational Time Step Interval

The computational time step interval was chosen to be long enough such
that the total storm would be covered by the 300 time increments, and short enough that it was
no longer than the shortest lag time. A time step of 2 minutes was chosen for the 6-hour storm
and a time step of 5 minutes was chosen for the 24-hour storm. With 300 time increments, the
computations would cover 10 hours for the 6-hour storm and 25 hours for the 24-hour storm,

which is sufficient for both.
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4.0 PROBLEMS/DISCUSSIONS

The original model for the Wash B drainage area as found in the FEMA Flood Insurance
Study (FIS) for Maricopa County, September 30, 1995, shows the peak 100-year discharge for
Wash B to be approximately 1380 cfs at a point 4500 feet downstream of 124™ Street, just south
of the CAP Canal. The current HEC-1 model for Wash B developed in this study indicates a
peak 100 year, 6-hour flow of 3115 cfs at the CAP Canal. This 3115 cfs flow results in
overtopping of the CAP Canal at the 3, 72-inch-diameter culvert overchute, and overtopping of
the berm south of the CAP Canal overchute. As a test, the model was adjusted by varying land-
use types and changing all developed areas into their pre-developed natural conditions and still
resulted in a large overtopping flow.

Due to the unavailability of any previous Wash B studies or any verification of the
original FEMA FIS discharges, the model was set up to demonstrate that of the 3115 cfs that
reaches the CAP Canal overchute, 1192 cfs is routed through the overchute, 1128 cfs is stored in
the ponding area behind the CAP canal and the remaining 795 cfs overtops the CAP Canal and
the berm south of the CAP Canal, 397 cfs and 397 cfs respectively. The flows routed through
the overchute have been verified using the HY8 program. The floodplain delineation southwest

of the CAP will use the 1192 cfs that is routed through the overchute. Of the 795 cfs that

overtops the CAP and the berm south of the CAP, 397 will enter the CAP and 397 will
contribute to the small drainage area south of the berm. The CAP at this location has been
designed to be able to withstand an additional 600-cfs of flow without overtopping its banks.
Additional calculations were performed at a cross-section of the CAP at the overchutes to
determine the increase in the water level from the additional 397 cfs. The maximum increase in
water level, assuming maximum capacity in the CAP of 3000 cfs, resulted in an elevation
difference of 1.04 ft. Manning’s Equation calculations and a sketch of the cross-section of the
CAP can be found in Appendix Section IX. The HEC-1 models shows that the CAP south of the
berm at the 36-inch-diameter underchute overtops approximately 0.15 feet from the additional
397 cfs. After many discussions with the FCDMC and the City of Scottsdale, it was decided that
these overtopping flows accurately depict the flood scenario at the CAP Canal.
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5.0 FINAL RESULTS

The HEC-1 hydrologic simulation model was used to compute 100-year discharges for
Wash B. The 100-year discharges corresponding to both the 6-hour and 24-hour events were
evaluated in the study. The results of the study are summarized in Table 9.

Wash B has a small watershed and small sub-basins, which resulted in a higher peak
discharge for the 6-hour event as compared to the 24-hour event. It is recommended that the
peak discharge for the 6-hour event be used in the floodplain delineation analysis.

The 6-hour peak flow is 3115 cfs. The routed flow of 1192 cfs will be used in the HEC-
RAS model south of the CAP Canal for the Wash B Floodplain Delineation. South of the CAP,
the downstream watershed conditions consist of moderately dense housing developments
(subdivisions). Due to the topography and/or revised developments no additional contributions
of flow occur south of the CAP Canal. The CAP Canal retains the entire runoff from the Wash B

drainage area in the ponding areas that build up behind the Canal.
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6.0 FINAL MODELING RESULTS

The enclosed disks contain the 100-year/6-hour and 100-year/24-hour HEC-1 input and output
files.
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Table 9

100-Year Peak Discharges on Wash B @0_1& 24Hour
HEC-1 Discharge  Time to Q/A Discharge  Time to Q/A
Location ID (cfs) Peak (hrs) (cfs/sm) (cfs) Peak (hrs) (cfs/sm)
Concentration Point* CP1 F71 4.07 1606 794 12.00 1654
CP2 1047 4.10 1517 1066 12.08 1545
CP3 321 4.27 1459 306 12.17 1391
CP4 326 4.13 1254 333 12.08 1281
CP5 740 4.30 1088 739 12.25 1087
CP3 2024 4.30 1242 2018 12.25 1238
CP6 2565 4.33 1283 2509 12.25 1248
CP7 3115 4.47 1261 3011 12.42 1214
CAP Canal Route 2758 4.67 1117 .’%509 12.58 1012
Overchute CP8 354 4.67 143.3 322 12.58 129.8
CP9 498 4.67 186.5 467 12.58 174.3
CAP Canal Route 296 4.97 110.9 227 13.00 84.7
Underchute ‘

* See Routing Map in appendix Section VIII for location of Concentration Points
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Table 9

100-Year Peak Discharges on Wash B Qlo_uf 24Hour
HEC-1 Discharge  Time to Q/A Discharge  Time to Q/A
Location ID (cfs) Peak (hrs) (cfs/sm) (cfs) Peak (hrs) (cfs/sm)
Concentration Point* CP1 771 4.07 1606 794 12.00 1654
CP2 1047 4.10 1517 1066 12.08 1545
CP3 321 4.27 1459 306 12.17 1391
CP4 326 4.13 1254 333 12.08 1281
CP5 740 4.30 1088 739 12.25 1087
CP3 2024 4.30 1242 2018 12.23 1238
CP6 2565 4.33 1283 2509 12.25 1248
CP7 3115 4.47 1261 3011 12.42 1214
CAP Canal Route 2758 4.67 1117 2509 12.58 1012
Overchute CP8 354 4.67 143.3 322 12.58 129.8
CP9 498 4.67 186.5 467 12.58 174.3
CAP Canal Route 296 4.97 110.9 227 13.00 84.7
Underchute

* See Routing Map in appendix Section VIII for location of Concentration Points
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Section I: LOSS RATE PARAMETERS ESTIMATION
TABLE 1 SUB-BASIN DATA
TABLE 2 SOIL DATA
TABLE 3 LAND USE DATA
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Flood Control District of Maricopa County
99700201 - Wash B

Sub Basin Data
Page 1

5/15/00

Sub Basin Parameters Rainfall Losses

Area Area Length Slope S-Graph Lca Lag Kn | DTHETA PSIF XKSAT RTIMP
ID (sq mi) (mi) (ft/mi) (mi) (min) (in) (in) (in/hr) (%)
A 0.31 0.80 175.0 Mountain 0.40 11 0.047 0.24 0.34 4.80 0.27 48
B 0.17 1.10 872.7 Valley 0.55 13 0.041 0.24 0.34 4.50 0.33 31
C 0.19 1.10 540.9 Valley 0.55 25 0.069 0.24 0.21 10.10 0.03 5
D 0.02 0.22 363.6 Valley 0.11 5 0.061 0.25 0.35 3.74 0.51 31
E 0.20 0.90 188.9 Valley 0.45 26 0.070 0.18 0.18 8.80 0.06 22
M 0.02 0.18 166.7 Valley 0.09 8 0.070 0.16 0.28 3.29 0.69 28
1 0.19 1.10 890.9 Mountain 0.55 18 0.054 . 0.25 0.35 3.95 0.44 53
J 0.07 0.95 505.3 Valley 0.48 23 0.070 0.19 0.31 2.89 0.92 17
K 0.18 1.10 163.6 Valley 0.55 32 0.070 0.23 0.33 3.50 0.59 6
L 0.23 1.10 400.0 Valley 0.55 25 0.066 0.20 0.31 3.7 0.52 27
N 0.04 0.60 100.0 Valiey 0.30 22 0.070 0.21 0.32 3.29 0.69 12
F 0.16 1.11 252.3 Valley 0.56 29 0.070 0.19 0.17 10.10 0.03 18
(0] 0.03 0.18 166.7 Valley 0.09 8 0.070 0.18 0.29 3.29 0.69 22
H 0.41 1.11 180.2 Valley 0.56 31 0.070 0.21 0.18 10.10 0.03 13
P 0.06 0.756 53.3 Valley 0.35 28 0.070 0.23 0.33 4.00 0.43 5
G 0.20 1.10 200.0 Valley 0.55 30 0.070 0.19 0.17 10.10 0.03 18
R 0.20 1.30 107.7 Valley 0.65 39 0.070 0.21 0.31 3.71 0.52 12

Joe Hydrology * Non default value (subbasn2)



Flood Control District of Maricopa County

99700201 - Wash B

Soil Data

Page 1 5/15/00

Area Id Soil Map Unit Area Area Pct XKSAT RockOutcrop  Effective

Survey (%) (%) (%)

A Aguila/Carefree 31 0.218 70.1 0.33 35.0 100
Aguila/Carefree 44 0.047 15.1 0.03
Aguila/Carefree 68 0.046 14.8 0.63

B Aguila/Carefree 31 0.078 45.1 0.33 35.0 100
Aguila/Carefree 68 0.069 39.9 0.63
Aguila/Carefree 44 0.026 15.0 0.03

c Aguila/Carefree 31 0.009 4.9 0.33 35.0 100
Aguila/Carefree 44 0.176 95.1 0.03

D Aguila/Carefree 31 0.009 474 0.33 35.0 100
Aguila/Carefree 68 0.010 52.6 0.63
E Aguila/Carefree 44 0.169 84.9 0.03
Aguila/Carefree 68 0.030 15.1 0.63
M Aguila/Carefree 68 0.015 100.0 0.63

I Aguila/Carefree 31 0.154 80.2 0.33 35.0 100
Aguila/Carefree 91 0.029 15.1 0.93
Aguila/Carefree 68 0.009 4.7 0.63
J Aguila/Carefree 91 0.054 75.0 0.93
Aguila/Carefree 68 0.018 25.0 0.63
K Aguila/Carefree 68 0.175 95.1 0.63
Aguila/Carefree 44 0.009 4.9 0.03
L Aguila/Carefree 68 0.173 74.9 0.63

Aguila/Carefree 31 0.046 19.9 0.33 35.0 100
Aguila/Carefree 44 0.012 5.2 0.03
N Aguila/Carefree 68 0.044 100.0 0.63
F Aguila/Carefree 44 0.160 100.0 0.03
(o] Aguila/Carefree 68 0.027 100.0 0.63
H Aguila/Carefree 44 0.408 100.0 0.03
P Aguila/Carefree 98 0.053 89.8 0.37
Aguila/Carefree 68 0.006 10.2 0.63
G Aguila/Carefree 44 0.196 100.0 0.03
R Aguila/Carefree 98 0.109 551 0.37
Aguila/Carefree 68 0.089 449 0.63

Joe Hydrology (soildata)

* Custom Value (not default value)



Flood Control District of Maricopa County

99700201 - Wash B
Land Use Data

5/15/00
Page 1
Area Id Land Use Code Area Area Pct : DTHETA  Vegetation RTIMP IA Kn
(%) Condition ~ Cover (%) (%) (in)
A MOUNTAIN 0.220 70.7 Dry 15.0 30 0.25 0.050
DESERT 0.071 22.8 Dry 15.0* 0.25* 0.030
M.D.R. 0.020 6.4 Normal 15.0* 30 0.15* 0.070
B MOUNTAIN 0.078 45.1 Dry 15.0 30 0.25 0.050
DESERT 0.085 49.1 Dry 15.0* 0.25* 0.030
M.D.R. 0.010 5.8 Normal 15.0* 30 0.15* 0.070
o] MOUNTAIN 0.009 4.9 Dry 15.0 30 0.25 0.050
DESERT 0.165 89.2 Dry 15.0* 0.25* 0.070
M.D.R. 0.011 5.9 Normal 15.0* 30 0.15* 0.070
D MOUNTAIN 0.009 47.4 Dry 15.0 30 0.25 0.050
DESERT 0.010 52.6 Dry 15.0* 0.25* 0.070
E M.D.R. 0.149 74.9 Normal 15.0* 30 0.15* 0.070
DESERT 0.050 25.1 Dry 15.0* 0.25* 0.070
M M.D.R. 0.011 91.7 Normal 15.0* 30 0.15* 0.070
DESERT 0.001 8.3 Dry 15.0* 0.25* 0.070
I MOUNTAIN 0.154 80.2 Dry 156.0 30 0.25 0.050
M.D.R. 0.004 21 Normal 15.0* 30 0.15* 0.070
DESERT 0.034 17.7 Dry 15.0* 0.25* 0.070
J M.D.R. 0.042 58.3 Normal 15.0* 30 0.15* 0.070
DESERT 0.030 417 Dry 15.0* 0.25* 0.070
K M.D.R. 0.035 19.0 Normal 15.0* 30 0.15* 0.070
DESERT 0.149 81.0 Dry 15.0* 0.25* 0.070
L MOUNTAIN 0.046 19.9 Dry 15.0 30 0.25 0.050
M.D.R. 0.108 46.8 Normal 15.0* 30 0.15* 0.070
DESERT 0.077 333 Dry 15.0* 0.25* 0.070
N M.D.R. 0.018 40.9 Normal 15.0* 30 0.15* 0.070
DESERT 0.026 59.1 Dry 156.0* 0.25* 0.070
F M.D.R. 0.096 60.0 Normal 15.0* 30 0.15* 0.070
DESERT 0.064 40.0 Dry 15.0* 0.25* 0.070
(o) M.D.R. 0.020 74.1 Normal 15.0* 30 0.15* 0.070
Joe Hydrology * Custom Value (not default value)

(landdata



Flood Control District of Maricopa County

99700201 - Wash B
Land Use Data

5/15/00
Page 2
Area Id Land Use Code Area Area Pct DTHETA  Vegetation RTIMP IA Kn
(%) Condition ~ Cover (%) (%) (in)
0 DESERT 0.007 25.9 Dry 15.0* 0.25* 0.070
M.D.R. 0.179 43.9 Normal 15.0* 30 0.15* 0.070
DESERT 0.229 56.1 Dry 15.0* 0.25" 0.070
P M.D.R. 0.009 15.3 Normal 15.0* 30 0.15* 0.070
DESERT 0.050 84.7 Dry 15.0* 0.25* 0.070
G M.D.R. 0.119 60.7 Normal 15.0* 30 0.15* 0.070
DESERT 0.077 393 Dry 15.0* 0.25* 0.070
R M.D.R. 0.082 41.4 Normal 15.0* 30 0.15* 0.070
DESERT 0.116 58.6 Dry 15.0* 0.25* 0.070
Joe Hydrology * Custom Value (not default value)

(landdata



SECTION II: CHANNEL ROUTING PARAMETERS

CHANNEL ROUTING COMPUTATION SHEETS
TABLE 4 CHANNEL ROUTING / NSTPS CALCULATIONS
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TABLE 4

WASH B

CHANNEL ROUTING NSTPS CALCULATIONS

NSTPS = Number of steps to be used in the storage routing (reach length/average velocity)/(time interval, NMIN x 60)

ROUTEID REACHLENGTH APPROXIMATED NMIN

NUMBER VELOCITY (fps)

1-2

2-3

4-5

3-6

5-3

(ft)

1100.0

4000.0

4000.0

2000.0

2000.0

3000.0
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2.83

3.08

2.03

3.67

2.04

1.62

NSTPS

(calc)

1.297

4.323

6.582

1.817

3271

6.178

NSTPS
(integer)



SECTION III: RESERVOIR ROUTING PARAMETERS

CAP CANAL ROUTING SAMPLE CALCULATIONS
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CAP CANAL ROUTING CALCULATION

The 3, 72-inch-diameter culvert overchute and the 36-inch-diameter culvert underchute at the
CAP Canal were modeled based on inlet control on the culverts using the HDS-5 culvert
capacity charts (Ref. 9) and verified using the HY8 program. The culvert data was obtained
from a field investigation. The capacity of each culvert was calculated separately and the results
were combined to approximate the outflow rating curve for the overchute and underchute,
respectively. The overchute was designed by the U.S Bureau of Reclamation (USBR). The 3,
72-inch-diameter pipes have a concrete outlet structure and exit into a wide trapezoidal channel

downstream of the CAP. No tailwater condition exists. Therefore, no outlet condition analysis

was performed.

Ponding areas were approximated based on topographic mapping and areas and volumes were
calculated at various depths of ponding. This data, along with the outflow rating curve, top of
bank elevation and length of weir were used as input for the HEC-1 model to determine the total

discharge/storage capacity of the CAP Canal at these two locations.
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RESERVOIR ROUTING

WASH B

CAP CANAL OVERCHUTE
DEPTH 1-72" 2-72" 3-72" Q TOTAL (cfs)
0 0 0 0 0
1 14 14 14 42
3 31 31 31 93
3 65 65 65 195
4 110 110 110 330
5 155 155 155 465
6 210 210 210 630
7 250 250 250 750
8 295 295 295 885
9 320 320 320 960
10 365 365 365 1095
1 385 385 385 1155
12 410 410 410 1230
13 445 445 445 1335
HEC-1 INPUT TABLE:
RS 1 ELEV 1508
SV* 0 15 80 200 350 530 630 720

SE 1507 1510 1512 1514 1516 1518 1519 1520

SQ 0 42 93 195 330 465 630 750 890 960

SQ 1095 1155 1230

SE 1509 1510 1511 1512 1513 1514 1515 1516 1517 1518

SE 1519 1520 1521

SS** 1509

ST*** 1519.5500.0 3.0 135

* Volumes calculated from ponding areas on topographic mapping

**Starting water elevation card, invert of culverts

***Top of bank elevation, length of weir, weir coefficients for weir flow. (HEC-1 automatically

calculates and adds to rating table)
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CURRENT DATE:
CURRENT TIME:

DAAAS
3 ¢ 3

3y

2 2 INLET
3 vV 3 ELEV.
3NG. % (£E)
31 ¥1507.14
g o s

3 3 3

3 4 3

3 g 3

3 g 3

1

09-18-2000 FILE DATE: 09-18-2000
19:58:09 FILE NAME: WASHB

FHWA CULVERT ANALYSIS
et By YERGIDE Ko 0 AARRAS SRR AR A A

‘ CULVERT _SHAPE, MATERIAL, INLET

OUTLET CULVERT * BARRELS

ELEV. LENGTH 3 SHAPE SPAN RISE MANNING INLET
(L) (ft) ® MATERIAL (ft) (fr) n TYPE
1505.00 170.01 * 3 CSP 6.00 6.00 .024 CONVENTIONAL
3
3
3
3
3

SUMMARY OF CULVERT FLOWS (cfs) FILE: WASHB DATE: 09-18-2000

&

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1507.14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1510.13 200.0 200.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1511.65 400.0 400.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1513.49 600.0 600.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1514.78 800.0 800.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1516.64 1000.0 1000.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1518.62 1100.0 1100.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1519.80 1400.0 1166.8 0.0 0.0 0.0 0.0 0.0 219.76 5
1519.96 1600.0 1176.8 0.0 0.0 0.0 0.0 0.0 415.45 4
1520.09 1800.0 1184.7 0.0 0.0 0.0 0.0 0.0 610.57 4
1520.19 2000.0 1191.3 0.0 0.0 0.0 0.0 0.0 795.21 3
1519.50 1148.3 148 .3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF

HEAD
ELEV (
1507.14
1510.13
1511.65
1513.49
1514.78
1516.64
1518.62
1519.80
1519.96
1520.09

ITERATIVE SOLUTION ERRORS FILE: WASHB DATE: 09-18-2000
HERD TOTAL FLOW % FLOW
ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
0.000 0.00 0.00 0.00
0.000 200.00 0.00 0.00
0.000 400.00 0.00 0.00
0.000 600.00 0.00 0.00
0.000 800.00 0.00 0.00
0.000 1000.00 0.00 0.00
0.000 1100.00 0.00 0.00
-0.007 1400.00 13.41 0.96
-0.004 1600.00 7.80 0.49
-0.008 1800.00 4.77 0.26

. o ——— ..




CURRENT DATE: 09-25-2000

CURRENT TIME: 09:43:11

FILE DATE: 09-25-2000

FILE NAME: ZA

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

1 1
[7c i SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
| vt % =
| L | INLET OUTLET CULVERT | BARRELS |
| V| ELEV. ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
[NO.|  (fD) (ft) (ft) | MATERIAL (ft) (ft) n TYPE [
| 1 [1503.00 1501.00 150.01 | 1 CSP 3.00 3.00 .024 CONVENTIONAL|
| 2] | |
| 3] I I
| 4 | | I
|5 | l l
| 6| I l
L | 1 ]
SUMMARY OF CULVERT FLOWS (cfs) FILE: 2A DATE: 09-25-2000
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1503.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1504.25 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1505.10 16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
170560 24.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
.10 32.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
1506.38 37.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1507.15 48.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1508.70 56.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1510.57 64.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1512.49 72.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
1514.66 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: 2A DATE: 09-25-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
1503.00 0.000 0.00 0.00 0.00
1504.25 0.000 8.00 0.00 0.00
1505.10 0.000 16.00 0.00 0.00
1505.60 0.000 24.00 0.00 0.00
1506.10 0.000 32.00 0.00 0.00
1506.38 0.000 37.00 0.00 0.00
1507.15 0.000 48.00 0.00 0.00
1508.70 0.000 56.00 0.00 0.00
1510.57 0.000 64.00 0.00 0.00
1512.49 0.000 72.00 0.00 0.00
1514.66 0.000 80.00 0.00 0.00

<1> TOLERANCE (ft) = 0.010

<2> TOLERANCE (%) = 1.000
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CURRENT DATE: 09-18-2000 FILE DATE: 09-18-2000
‘URRENT TIm 19 : 58 g 09 s 38 me s8 34 S8 ma 8% s me Se 90 S8 SE G4 eF Ss w4 e 22 3P e 24 S8 35 Lt e ue 2w se e s FILE NM WASHB

DIS-  HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.  VEL.
[e£s) €S IR o) SO 1o 1/ . 2 S DO . Rt L. = L

0.00 1507.14 0.00 -2.14 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
200.00 1510.13 2.99 2.2]1 1-S2n 2.07 2.16 1,96 0.00 8.28 0.00
400.00 1511.65 4.51 3.51 1-82n 3.06 3.12 2 .92 0.00 9.76 0.00
600.00 1513.49 5.92 6.35 2-M2c 3.97 3.85 3.85 0.00 10.44 0.00
800.00 1514.78 7.49 7.64 2-M2c 5.18 4.45 4.45 0.00 11.87 0.00

1000.00 1516.64 9.39 9.50 2-M2c 6.00 4.94 4.94 0.00 13.42 0.00
1100.00 1518.62 10.49 11.48 2-M2c 6.00 5.13 5+13 0.00 14.30 0.00
1166.83 1519.80 11.29 12.66 2-M2c 6.00 5.25 5.25 0.00 14.86 0.00
1176.76 1519.96 11.42 12.82 2-M2c 6.00 51251 5.27 0.00 14.94 0.00
1184.66 1520.08 11.51 12.94 2-M2c 6.00 5.:29 5.29 0.00 15.00 0.00
1191.27 1520.19 11.60 13.05 2-M2c 6.00 5.30 5.30 0.00 15.06 0.00

El. inlet face invert 1507.14 ft El. outlet invert 1505 00 £t
) El._lnlet_throat 1nvert o 0 00 ft B El 1nlet crest "Q.anft. _

*k%** GTTE DATA J e e CULVERT INVERT Yo Je e K g o ok ko ok ok ok

INLET STATION 0.00 ft

INLET ELEVATION 1507.14 ft

OUTLET STATION 170.00 ft

OUTLET ELEVATION 1505.00 ft

NUMBER OF BARRELS 3

SLOPE (V/H) 0.0126

CULVERT LENGTH ALONG SLOPE 170.01 ft
*d ok kok CULVERT DATA SUWARY vk ok de sk ok e ek ok ok ok ke ok ok ok ke kb ok

BARREL SHAPE CIRCULAR

BARREL -DIAMETER 6.00 ft

BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S n 0.024

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE




CURRENT DATE: 09-25-2000
TURRENT TIME: 09:43:11

FILE DATE: 09-25-2000
FILE NAME: ZA

PERFORMANCE CURVE FOR CULVERT 1 - 1( 3.00 (ft) BY

3.00 (ft)) csp

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft)y <Fé> (ft) (ft) (ft) (ft) (fps) (fps)
0.00 1503.00 0.00 -2.00 O-NF 0.00 0.00 0.00 -1.00 0.00 0.00
8.00 1504.25 1.25 0.05 1-s2n 0.89 0.89 0.79 -0.70 5.34 4.78
16.00 1505.10 1.86 2.10 2-M2c 1.29 1.27 1.27 -0.55 5.61 6.06
24.00 1505.60 2.35 2.60 2-M2c 1.63 1.57 1.57 -0.44 6.39 6.92
32.00 1506.10 2.85 3.10 2-M2c 1.97 1.83 1.8 -0.33 7.07 7.59
37.00 1506.38 3.20 3.38 2-M2c 2.20 1.97 1.97 -0.28 7.52 7.95
48.00 1507.15 4.15 3.00 2-M2c 3.00 2.25 2.25 -0.16 8.47 8.61
56.00 1508.70 5.01 5.70 2-M2c 3.00 2.42 2.42 -0.09 9.15 9.02
64.00 1510.57 5.99 7.57 2-M2c 3.00 2.55 2.55 -0.02 10.03 9.39
72.00 1512.49 7.07 9.49 2-M2c 3.00 2.68 2.68 0.05 10.82 9.72
80.00 1514.66 8.23 11.66 2-M2¢ 3.00 2.817 2.81 0.11 11.71 10.03
. inlet face invert 1503.00 ft El. outlet invert 1501.00 ft
El. inlet throat invert 0.00 ft EL. inlet crest 0.00 ft

fedrdededr SITE DATA dededevde R CULVERT INVERT Fededrdrdrdrdedr b i dr ot

INLET STATION 0.00 ft
INLET ELEVATION 1503.00 ft
OUTLET STATION 150.00 ft
OUTLET ELEVATION 1501.00 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0133
CULVERT LENGTH ALONG SLOPE 150.01 ft

wwiw® CULVERT DATA SUMMARY e e e o e o e o v o o e o e vl e e e e e e e o

BARREL SHAPE CIRCULAR
BARREL DIAMETER 3.00 ft
.'.\\'c}\'.\'.'«‘v:-\\'»f P BARREL MATERIAL CORRUGATED STEEL
BARREL MANNING'S n  0.024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL MITERED TO CONFORM TO SLOPE
INLET DEPRESSION NONE




CURRENT DATE: 09-25-2000 FILE DATE: 09-25-2000
o T TIME: 09:43:11 FILE NAME: ZA

TAILWATER

#wwwiwn REGULAR CHANNEL CROSS SECTION **#wwwiiwwiriss

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/H (ft/ft) 0.055
MANNING'S n (.01-0.1) 0.030
CHANNEL INVERT ELEVATION 1500.00 ft

CULVERT NO.1 OUTLET INVERT ELEVATION  1501.00 ft
wwwwwwk |UN]FORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL.  SHEAR
(cfs) (ft)  NUMBER (ft) (f/s) (psf)
0.00 1500.00 0.000 0.00 0.00 0.00
8.00 1500.30 1.540 0.30 4.78 1.03
16.00 1500.45 1.595 0.45 6.06 1.54
24.00 1500.56 1.623 0.56 6.92 1.94
32.00 1500.67 1.639 0.67 7.:59 2.29
37.00 1500.72 1.647 0.72 7.95 2.48
48.00 1500.84 1.660 0.84 8.61 2.87
56.00 1500.91 1.666 0.91 9.02 3.12
64.00 1500.98 1.672 0.98 9.39 3.36
72.00 1501.05 1.676 1.05 9.72 3.59
80.00 1501.11 1.680 1.1 10.03 3.80

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH 50.00 ft
CREST LENGTH 500.00 ft

OVERTOPPING CREST ELEVATION 1510.00 ft
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SECTION IV: RAINFALL DISTRIBUTION
TABLE 5 6 HOUR DISTRIBUTION
TABLE 6 24 HOUR DISTRIBUTION

YL



TABLE 5

6 HOUR STORM RAINFALL DISTRIBUTIONS
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