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Richard Harris - FCDX 

From: 
Sent: 
To: 
Cc: 
Subject: 

Richard Harris - FCDX 
Wednesday, June 01,2005 519 PM 
Tim Murphy - FCDX 
Richard Harris - FCDX 
Wash B FIS information check. 

Tim, 

As you requested I 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 BIShea crossing. The top0 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. 

I 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 rainfalllrunoff 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 



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 199 1 version of ProHEC- 1 was used for this study. 

The following table contains the peak discharges determined in the HEC-1 

model for the 1 00-year, 24-hour storm that were used in the floodplain delineation. 

1.2.2 Hydraulic Analysis 

Table 1 
Peak Discharges Used for Floodplain Delineation 

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. 

Peak Flow 
1 00-yr 

333 
739 

201 8 
2509 
1066 

Wash Name 

Wash "B" 

Tributary 

HEC-1 
ID 

CP4 
CP5 
CP3 
CP6 
CP2 

Location 
Section-Section 

1.160-1.404 
1.449-1.819 
1.839-2.197 
2.294-2.682 
0.389-0.723 

Controlling 
Storm 
24-HR. 
24-HR. 
24-HR. 
24-HR. 
24-HR. 



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 fils to 10 ftls. 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. 



2.0 STUDY DOCUMENTATION ABSTRACT 

USGS 7.5 MINUTE QUADRANGLE (ABOVE) 

TYPEISOURCE AERIAL TOPOGRAPHY BY CITY OF SCOTTSDALE 

I " = 200', 2' CONTOUR 

N:\LLC\997002\Admin\02-003rp2.doc 4 



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

U.S. ARMY CORPS OF ENGINEERS, VERSION 2.2 
HEC-RAS 

SUBCRITICAL 
100-YEAR 

NONE 

UNIQUE CONDITIONS 
PROBLEMS 

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

4: HYDRAULICS 
MODEL OR METHOD USED 
(including vendor and verslon 
description) 
REGIME 
FREQUENCIES FOR WHICH 
PROFILES WERE COMPUTED 
METHOD OF FLOODWAY 
CALCULATION 

3H 

4A 

4B 
4C 

4D 

SECTION 



sblic reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the time for reviewing 
,tructions, 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, Papework Reduction 
Project (3067-0148), Washington, DC 20503. 

You are not required to  respond t o  this collection o f  information unless a valid OMB Control Number i s  displayed in the 
upper right corner o f  this form. 

1. REQUESTED RESPONSE FROM FEMA 
.-. 

This request is for a: 

I 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). 

I lf5 LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 81 65.) 

Other Describe: 

2. OVERVIEW 

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

C] Physical Change Improved Methodology/Data Floodway Revision 

I 17 Other Describe: 
Note: A photograph is not required, but is very helpful during review. 

Flooding Source: McDcme11 Mountains,  N o r t h  & E a s t  of Wash "B" 

I 3. Project Namelldentifier: Wash "B" 

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

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

1 6. The area of revision encompasses the following types of flooding and structures. Check dl that apply. I 
Types of Flooding 

Community No. 

Ex: 480301 
480287 

04503 2 
045012 

El Riierine 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A 0  and AH) 
Lakes 
Other (describe) 

State 

TX 
TX 
AZ 
AZ 

Community Name 

Katy, City 
Hanis County 

S c o t t s d a l e ,  C i t y  of 
Maricopa County 

Structures 

C] Channelization 
Levee/Floodwall 
BridgeICulvert 

Dam 
17 Fill 
[B Other (describe) 

Map No. 

480301 
48201 C 

04013C 
04013C 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

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

Panel No. 

0005D 
0220G 

1705E 
1710D 

Effective 
Date 
02/08/83 
09/28/90 

09/30/9 
04/15/8 



4. ENCROACHMENT INFORMATION 

1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? Yes No I 
es, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the approval of the 

evised floodway by the appropriate State agency. 

2. Does the development in the floodwa cause the 1 % annual chance (base) elevation to increase at any location by more than 
0.000 feet? Yes No $ NlA 

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)? Cf Yes 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 evaluatlon of alternatives, notice to individual legal property owners, concurrence of CEO, and certification that no 
insurable structures are impacted. 

I .I 
5. MAINTENANCE RESPONSlBlLlTY 

The community is willing to assume responsibility for 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 No NIA I 
1 I 

6. REVIEW FEE 

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

, I  This request is based on a federally sponsored floodcontrol 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. C] Yes 

I Please see Instructions for Fee Amounts 

7. SIGNATURE 

Note: I understand that m i  signature indicates that all Note: Signature indicates that the community understands, from 
information submitted in  s u ~ ~ o r t  of this request is correct I I the revision- requester, the impacts of the revision on flooding 

Richard Harris, P.E. I I Col l i s  I,ovely,L%oodplain Administrator 
Printed Name and Title of Revision Requester Printed Namb and Title of Community Official 

. . 

Signature of Revision Requester 

Flood Control D i s t r i c t  of Maricopa County I I City of Scottsdale 

Company Name Community Name j 

conditio 

(602)  506-4528 O l / a  7/N I I (480)  313-7696 
Telephone No. Date Telephone No. Date 

1 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
AND/OR LAND SURVEYOR 

This certification is in 

Burke P. Lokey, P.E., Director Water Resou 
I 

- - 
Printed Name and Title of Revision Requester 

degistr No. 20809 Expires (Date) & f b 0 ~ 3 s t a t e  & 
I Type of LicenseExpenise: 

I 
Check which forms have been included with this request 

Form Name and INumber) 
Hydrologic (3) 
Hydraulic (4) 

Cj Mapping (5) 
Channelization (6) 

d&~ridgel~ulvert  (7s 
Levee/Floodwall(8) 
Coastal (9) 
Coastal Structures (lo) 

[7 Dam (11) 
Alluvial Fan (12) 

Reauired if ...... 
new or revised discharges 
new or revised water-surface elevations 
floodplaidfloodway changes 
channel is modified 
additiodrevision of bridgelculvert 
additiodrevision of levee/floodwall 
new or revised coastal elevations 
additiodrevision of coastal structure 
additionlrevision of dam 
structures proposed on alluvial fan 

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



FEDERALEMERGENCYMANAGEMENTAGENC~ I 0.M.B No. 30674148 
HYDROLOGIC ANALYSIS Expires April 30. 2001 

PUBLIC BURDEN DlsCLOSURE NOTICE 
Public reporting burden for this form 'is estimated to average 3.67houn per resPonse. The burden e m a t e  indudes the time for reviewrnd 
instructions, searching existing data sources, gamering and maintaining the needed data, and completing and reviewing the form. Senc 
comments regarding the amracy of the burden esbrnate and any suggestions for reduang thii bumen to: Information Collecbons Managemen, 
Federal Emergency Management Agency, 500 C Street. S.W.. Washington DC 20472; and to the Office of Management and Budget. Papenvoq 
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 comer of this form. I 

Note: Fill out  one form for each flooding source studied 

I Communrty Name: Scottsdale, Arizona 

F~~~~~ Source: M c D u m l l  Mountains, North & East of Wash "B" I I Project Namclldentii5ec W*h "B" 

2. METHODOLOGY FOR NEW ANALYSIS 
r i 

- 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

Indicate Method 

0 Statistical Analysis of Gage Records 
C] Regional Regression Equations 

Preapitation/RunoR Model 
C] Other 

T 

No exlsting analysls Improved data 0 Changed physlcal condiion of watenhed 

Mematwe methodology Proposed Conditions (CLOMR) 0 Other 

For the reason stated above, please attach a detailed explanati0n:lf a computer programimodel was used in revising the hydrolcge analys~: 
please provide a diskette with the input files for the same flood fedtrrrence intervals contained n the FIS for that stream; and a least for th 
1% annual chance (base) flood where no detarled study exwts. J .  

Explanation provided: 0 Yes 0 No Diskettes provided: Yes No 

Rehired Data 

Form 3 - Attachment A 
Form 3 - Attachment C 
Form 3 - Attachment D 
Back-up computations and supporting data 

! 

Data lncluded 

0 Yes 0 No 
Yes 0 No 
Yes 0 No 
Yes 0 No 

3. APPROVAL OF ANALYSIS 

I 
- - -- -- 

The hydrologic analysis has already been approved by a local, state, or Federal ~ g e n c y a  Yes 0 No Not Required 

I If Yes, attach evidence of approval. g] Approval attached. If No. attach explanation. Explanation attached. 

4. COMPARISON OF BASE FLOOD DISCHARGES 
L I ~ocation Drainage Area (SqMi) FIS(cfs) Revised (cfs) 

I Wash "B" , Scattsdale, AZ 

I Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits analysis ( 
attachment 8) at a later date to complete the review. 

I If only a portion of a detailed study area was revised please attach an explanation describing the transition from the proposed discharges to 
effedie discharges. Explanation lncluded e] Explanation Not Required 

5. HISTORICAL FLOODING INFORMATION 
L i 
1 If historical data are available for the flooding source please provide: Location, peak dischargeslwater-surfaoe elevations and dates, and source 
-1 information. Data Attached [81 Data Not Available f 
1 PLEASE REFER TO THE INSTRUCnONS FOR THE APPROPRIATE MAILING ADDRESS I 
FEMA Form 81-898 Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5 



ATTACHMENT D: PRECIPITATIONIRUNOFF MODEL 

FIS: Revised: 

1. Method or model used: I-lnhmm m - 1  W C o E  I 
Version: 

Date: 

2. Source of rainfall depth: 

3. Source of rainfall distribution: 
.-. 

4. Rainfall duration: 

5. Areal adjustment to precipitation (%): 

6. Maximum overland flow length 

7. Hydrograph development method: 

8. Loss rate method: 

Source of soils information: 

Source of land use information: 

9. Channel routing method: 

10. Reservoir routing: 

11. Baseflow considerations: 
If Yes, explain below how baseflow was determined: 

- 
Yes No 

Yes No 

September 1990 I 
FCDMC Hvdroloqic Desi 

I t  I#  Manue 

3.9 fiver Miles I 

Green & A q t  

SCS Soils Survey 
Aguila Carefree Are 
A ~ r i a l  

regula 
1 -nth 

L - 
Yes No I 
Yes 

12. Snowmelt considerations: Yes No Yes a NO 

13. Model calibration: Yes No Yes 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: 
If Yes, explain why below 

Yes No Yes No 

15. Attach precipitationlrunoff 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? Yes No 

NOTE: FEMA policy is to base flooding on existing conditions 

FEMA Form 81 -898 Hydrologic Analysis Form MT-2 Form 3 Page 5 of 5 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-01 48 
RlVERlNE HYDRAULIC ANALYSIS Expires April 30, 2001 

r 
PUBLIC BURDEN DISCLOSURE NOTICE 

Public repofling 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 CoItections 
Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management and 
Budqet, Papework Reduction Project (3067-0148). Washington, DC 20503. 

I You are not  required t o  respond to  this collection of information unless a valid OMB Control Number i s  displayed in the 
( upper right corner of  this form. 

Note: Fill out one foemclEoflooding source s tudied 
I 

I 

~ ~ ~ ~ ~ ~ i t i ~ ~ ~ ~ :  Scottsdale, Arizona 

Flooding Source: McDOwell Mountains, North & East of Wash "Bw 

Project Namelldentifier: Wash "B" 
L 

1. REACH TO BE REVISED 

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

I Downstream Limit: Doubletree Ranch Road A l i m t  

Upstream Limit: Cactus Road Alignment I 

I 2. Corrected Effective Model Natural File Name N/A Floodway File Name 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any additional cross I 

P I 
2. MODELS SUBMITTED 

I 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. I 

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

for areas which do not have detailed floodinq 
Only the 100-year (Base) flood profile is required. 
A hydraulic model is not required for areas which 
do not have detailed flooding; however. BFEs 
may not be added to the revised FIRM. If a 
hydraulic model is developed for the area, items 
3 and 4 described below must be submitted. 

I 4. Revised or Post-Proiect Conditions Model Natural File Name N/A 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. I 

If hydraulic models are not developed, hydraulic analyses (including all ~ a l ~ ~ l a t i 0 n S )  for existing or pre-project conditions and 
revised or post-project conditions must be submitted. 

1. Du~l icate Effective Model Natural File Name N/A Floodway File Name 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10; 50-, loo-, 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. 

3. Existinq or Pre-Proiect 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. 

1 5. Other - Please attach a sheet describing all other models submitted along with the file names. Natural Floodway I 

' 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
FEMA Form 81 -89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 1 of 2 



3. STARTING WATER-SURFACE ELEVATIONS 
L i I Explain how they were determined. Explanation Attached? Yes No I I NOTE: If the effective study is an approximate study, the slopelarea 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) 
J 

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. I a- Supercritical depth [7 Critical Depth Drawdowns [7 Negative Floodway Surcharges I 

Floodway Surcharges Greater Than Maximum Allowed by CommunitylState I 
Water surface elevations higher than the end points of cross sections. I 
Floodway discharge is different than the Natural 100-year (base) flood discharge. I 

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

Explanation attached with Form [7 Explanation provided on attached printout [7 I 
If Hydraulic model used is HEG2, has it been checked with FEMA'S CHECK-2 computer program? Yes a No 
(see instructions for information on how to obtain CHECK-2) 

-- 

5. REVISED FlRMlFBFM 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 P 

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: 

a Stream Name Community Name a Corporate Limits labeled D Study limits labeled 

Confluences labeled Channel Stationing Streambed profiled Cross Sections labeled 

HorizontalNertical Scales indicated 100-year elevs profiled' 

Road Crossings Labeled Low Chord Elevations 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. 

1 Floodway Data Table Attached Yes Not Required I 
FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-01 48 
RIVERING'COASTAL MAPPING Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Pubiic 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 Ofrice 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 OM6 Control Number is displayed in the 
upper right corner of this form. 

Note: Fill out one form for each flooding source studied 
.-. 

Community Name: Scottsdde , Arizona 

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

Project Namehdentifier: Wash "B" 

This is a Manual Digital submission. Digital map s~5missions may be used to update digital FIRMS (DFIRMs). For updating 
DFIRMs, these submissions must be coordinated with FEMA Headquartes as far in advance as possible. 

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

a Revised approximate 100-year floodplain boundaries (Zone A) 
b. Revised detailed 100- and 500-year floodplain boundaries. 
c. Revised floodway boundaries 
d. Location and alignment of all cross sections with stationing control indiited. 
e. Stream alignments, mad alignments and dam alignments. 
f. Current community boundaries. 
g. Effective 100-year floodplain and floodway boundaries from FIRMtFBFM reduced or . 

enlarged to the scale of the topographic workmap 
h. Tie-ins between the effective and revised 100-,500-year and floodway boundaries 
i. The requestel's property boundaries and community easements 
j. The signed certification of a registered professional engineer 
k Location and description of reference marks 
I. Vertical datum (example: NGVD, NAVD) 
m. Coastal zone designations tie into adjacent areas not being revised 
n. Location and alignment of all coastal transects used to revise the coastal analyze 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune 

If any Items are marked No or NIA please attach an explanation. 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

N/A 
N/A 
NIA 
N/A 
N/A 
N/A 

WA 
N/A 
NIA 
NIA 
N/A 
N/A 
NIA 
N/A 
N/A 

I 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.)? I City of Scottsdale, Photogramnetric Methods, Sept. CM., Nov., 1993 

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

I Effective FIS w e  N/A Contour Interval N/A 

Revision Request Scale 1" = 200'   on tour interval 2 ft* 

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

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

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

1. The fill is: Existing Proposed 

1 2. Has 611 beehil l be placed in the regulatory floodway? Yes KI No 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 

3. Has fill beenlwill be placed in floodway fringe (area between the floodway 
and 1 OO-year floodplain boundaries)? 

If Yes, then complete A, 8, C, and D below. 

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

Cl Yes El No 

0 Yes I3 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.) 

if No, describe erosion protection provided 

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

d. Can structures conceivably be constructed on the fiil at any time in the future? Yes No 

If Yes, attach certification of fiil 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 NAP regulations. 

Fill certification attached yes No 

4. Has fill beenhill be placed in a V zone? Yes KI No 

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

yes ON0 

If Yes, attach the Coastal Structures Form (Form 10). 
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MT-2, Form 1, Page 1 of 2 

Refer to Wash "B" Upstream of CAP-Zone A FDS 
FEMA Case No.: 0 1 -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 FIRMRBFM do not 
exist, therefore will not be included. 

Item h: Tie-ins between the effective and revised loo-, 500-year and floodway boundaries do not 
apply because this is a new study and there is no existing floodplain/floodway to tie into. 



FEDERALEMERGENCYMANAGEMENTAGENCY I O.M.B. Burden No. 3067-01 48 
BRIDGUCULVERT 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 i s  displayed in the 
upper right corner of this form. 

Community_Name: scottsdale, Arizona 

Flooding Source: &kZDCMell MOUltains, N o r t h  & East  of Wash "B" 

Project Namelidentifier. Wash "B" 
.' 

1. IDENIFIER 

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

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

S t a  33+05 (RM = 0.6259) 

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

New bridgdculvert not modeled in the RS 

Modified bridgeJculvert previously modeled in the RS 

I New analysis of bridgelculvert previously modeled in the RS 

4. Hydraulic model used to analyze the structure (e-g., HEC-2 with special bridge mutine, 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 [7 No a 15A 

_I 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

1 
Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should include the 
following (check the boxes if the information has been provided): I 

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

Shape (culverts only) 

Material 

Beveling or Rounding 

C] Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

, Top of Road Elevations - Upstream and Downstream 

C] Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

C] Cross-Section Locations 

Distances Between Cross Sections 

[7 Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

1 
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; andlor 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):. I 

[7 Estimated sediment load 

[7 Method used to estimate sediment transport I 
[7 Method used to estimate scour andlor deposition I 

FEMA Form 81-89F BridgeICulverI Form MT-2 Form 7 Page 2 of 2 



PUBLIC BURDEN DISCLOSURE F I Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for r&ewing 
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 no t  required to  respond to  th is  collection of information unless a valid OMB Control Number i s  displayed in the  

I Community-Name: Scottsdale, Arizona I 
I Rooding Source: M c D m e l l  Mmntains, North & East of Wash "B" I I Project Namddentifier: Wash "B" I 

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

S t a  52+45 (RM = 0.9934) 

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

New bridgelcufvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the RS 

New analysis of bridgelculvert previously modeled in the RS 

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

HEXI-RAS culvert rout ine & 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 

la PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

FEMA Form 81-89F BridgeEulvert Form MT-2 Form 7 Page 1 of 



2. DRAWING CHECKLIST 

I I 
I Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should include the 

following (check the boxes if the information has been provided): I 
Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

[7 Material 

[7 Beveling or Rounding 

[7 Wing Wall Angle 

[7 Low Chord Elevations - Upstream and Downstream 

Top of Road Elevations - Upstream and Downstream 

Structure Invert Elevations - Upstream and Downstream 

[7 Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

[7 Cross-Section Locations 

[7 Distances Between Cross Sections 

[7 Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

1 
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; andlor 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):. 

[7 Estimated sediment load I 
Method used to estimate sediment transport 

[7 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 BridgeICulver! Form MT-2 Form 7 Page 2 of 2 



g and maintaining the needed data, and completing and reviewing the form. 
e and any suggestions for reducing this burden to: Information Collections Manage 
S.W., Washington, DC 20472; and to the Office of Management and Budget, Pape 

Community-Name: Scottsdale klzona 

McDawell Mountains, N o r t h  & East of W a s h  "B" 

roject Namelldentifier. Wash "B" 

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

1 2 Location of blgeloulvert along flooding source (in terms of stream distance or croarection identifier): 

I Sta 61+88 (RM = 1.1720) 

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

I 5 New bridgelculvert not modeled in the RS 

Modified bridge/culvert previously modeled in the flS 

New analysis of bridgelculvert previously modeled in the RS 

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 0 Yes No WA 

.I 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS f 

FEMA Form 81 -89F BridgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

I 1 
I Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should include the 

following (check the boxes if the information has been provided): I 
Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

0 Material 

Beveling or Rounding 

[7 Wing Wall Angle 

[7 Low Chord Elevations - Upstream and Downstream 

. [7 Top of Road Elevations - Upstream and Downstream 

[7 Structure Invert Elevations - Upstream and Downstream 

Stream lnvert Elevations - Upstream and Downstream 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 
d 

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; andfor 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): . 

[7 Estimated sediment load 

Method used to estimate sediment transport 

[7 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 BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



te and any suggestions for reducing this burden to: Information Collections Manage 
S.W., Washington, DC 20472; and to the Office of Management and Budget, Pape 

Community-Name: 

M c D m e l l  mtams,  

Project Namelldentifier. Wash "B" 

1 2. Location of bridgelculvert along flooding source (in terms of stream distance or cmsaection identifier): 

I S t a  71+07 (RM = 1.3460) 

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

New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the RS 

I 
4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routhe, WSPRO, HYS) 

HEC-RAS culvert r o u t i n e  & 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 NIA 

A 

BI 
PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

FEMA Form 81 -89F BridgelCulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
L 

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

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

C] Shape (culverts only) 

17 Material 

13 Beveling or Rounding 

- Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

, Top of Road Elevations - Upstream and Downstream 

C] Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

. , 
3 

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

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour andlor deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 
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erage 2 hours per response. The burden estimate includes the time for reviewing 
and maintaining the needed data, and completing and reviewing the form. Send 
and any suggestions for reducing this burden to: Information Collections Management, 
.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork 

Community_Name: 

~ ~ ~ a w e l l  Mauntains, 

Project Namddentifier: Wash ItB" 

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

2 Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

S t a  85+57 (RM = 1.6206) 

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

a New bridgelculvert not modeled in the FIS 

IZ] Modified bridgelculvert previously modeled in the RS 
' IZ] New analysis of bridge/culvert previously modeled in the LlS 

I 
4. Hydraulic model used to analyze the structure (e.g., HEG2 with special bridge routine, WSPRO, HYB) 

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 B 

FEMA Form 81 -89F BridgeICuivert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

I 
I 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) 

C] Material 

C] Beveling or Rounding 

C] Wing Wall Angle 

C] Low Chord Elevations - Upstream and Downstream 

C] Top of Road Elevations - Upstream and Downstream 

C] Structure lnvert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream 

C] Skew Angle 

C] Cross-Section Locations 

C] 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 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):. 

C] Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

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

FEMA Form 81-89F BridgeICulvert Form MT-2 Form 7 Page 2 of 2 



Public reporting burden for this form is estim 
'nstructions, searching existing data sources, 

mmvell Mountains, North & Eas t  of Wash "B" 

1. IDENTIFIER 

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

2 Location of bridgelculvert along flooding source (in t e r n  of stream distance or cross-section identifier): 

S t a  116+88 (RM = 2.2136) 

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

a New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the RS 

New analysis of bridge/culvert previously modeled in the FIS 

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

HEC-RAS culvert routine & HY 8 

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

Justification attached 0 Yes No. @ WA ' 

C PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 
FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

I i 
I Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should include the 

following (check the boxes if the information has been provided): I 
Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

Material 

Beveling or Rounding 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

Top of Road Elevations - Upstream and Downstream 

Structure lnvert Elevations - Upstream and Downstream 

Stream lnvert Elevations - Upstream and Downstream 

Skew Angle 

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 flood) 
water-surface elevations; andlor 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):. 

0 Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour and/or deposition 

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

FEMA Form 81-89F BridgeICulvert Form MT-2 Form 7 Page 2 of 2 



Public reporting burden for this form is estim 
'nstructions, searching existing data sources, 

Community-Name: 

mDowell muntains, North & East of Wash "B" 

1. IDENTIFIER 

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

Location of bridgelculvert 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): 

a New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 
-7 

New analysis of bridgelculvert previously modeled in the FIS 

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

HM:-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 [7 Yes  [7 No PPWA - 

FEMA Form 81-89F BridgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

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

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

C] Shape (culverts only) 

Material 

[7 Beveling or Rounding 

[7 Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

, Top of Road Elevations - Upstream and Downstream 

Structure Invert Elevations - Upstream and Downstream 

17 Stream Invert Elevations - Upstream and Downstream 

[7 Skew Angle 

[7 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 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 

[7 Method used to estimate sediment transport 

[7 Method used to estimate scour andlor deposition 

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

I 
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BridgeICulvert 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 BridgeICulvert Forms. 



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 Appendix C. 

3.4 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 040 13C 1705E 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. 



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. 



4.0 HYDROLOGIC ANALYSIS 

The Technical Data Notebook Section 4, Hydrologic Analysis. 



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 (la, lb, and 2). Segments l a  and lb  

are the main stem, with 1 a (2.1 miles) being the reach south of Shea Boulevard. Segment 1 b 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. 



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 fedmile. The overchute 

was originally designed at an invert elevation of 1507.14 feet and a previous crest elevation of 

15 18.00- 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 rainfalllrunoff 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 1 99 1 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 DepthIModified 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. 



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 fi-om 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 andlor 

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. 



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 1 2 4 ~ ~  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. 



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 L c ~ ) ~  

SP 

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 = 0.5 

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 ChannelModified 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 



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 (fi)/Average Velocity ( ~ s )  

NSTPS = Computational Time Interval (min) x 60 (seclmin) 

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. 



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 OJSGS) 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 

Maricopa County Unit Hydrograph Procedure 2 (MCUHP2) within DDMSW. The SCS Type I1 

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. 



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 fi-om the NOR4 Technical Memorandum NWS HYDRO-40 (Ref. 4). These factors 

are given in the appendix Section VI, Table 8. 

3.4.4 ComputationaI 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. 



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 31 15 cfs at the CAP Canal. This 31 15 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 31 15 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. 



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 3 11 5 cfs. The routed flow of 11 92 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. 



6.0 FINAL MODELING RESULTS 

The enclosed disks contain the 100-yearl6-hour and 100-yearl24-hour HEC- 1 input and output 

files. 



Table 9 

100-Year Peak Discharges on Wash B 6Hour 

HEC-1 Discharge Time to QlA 
Location ID (cfs) Peak (hrs) (cfslsm) 

Concentration Point* CP 1 

CP2 

CP3 

CP4 

CP5 

CP3 

CP6 

CP7 

CAP Canal Route 

Overchute CP8 

CP9 

CAP Canal Route 

Underchute 

Discharge Time to QIA 
(cfs) Peak (hrs) (cfslsm) 

* 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 6Hour 

HEC-1 Discharge Time to Q/A 
Location ID (cfs) Peak (hrs) (cfslsm) 

CAP Canal 

Overchute 

CAP Canal 

Underchute 

Concentration Point* CP 1 

CP2 

CP3 

CP4 

CP5 

CP3 

CP6 

CP7 

Route 

CP8 

CP9 

Route 

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

Discharge Time to Q/A 
(cfs) Peak (hrs) (cfslsm) 
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Estimating Magnitude and Frequency of Floods in the Southwestern United States, U.S. 
Geological Survey, Open File Report 93-419, Tucson, AZ, 1994 



Section I: LOSS M T E  PARAMETERS ESTIMATION 
TABLE 1 SUB-BASIN DATA 

TABLE 2 SO= DATA 
TABLE 3 LAND USE DATA 



Flood Control District of Maricopa County 
99700201 -Wash B 

Sub Basin Data 
Page 1 

Sub Basin Parameters Rainfall Losses 

Area Area Length Slope S-Graph 
ID (sq mi) (mi) (Wmi) 

Lca Lag Kn 
(mi) (mm) 

I DTHETA PSlF XKSAT RTlMP 
(in) (in) (inlhr) (%) 

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 . 1  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 0.1 1 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 

I 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 . 1  400.0 Valley 0.55 25 0.066 0.20 0.31 3.71 0.52 27 

N 0.04 0.60 100.0 Valley 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 

P 0.06 0.75 53.3 Valley 

G 0.20 1.10 200.0 Valley 

R 0.20 1.30 107.7 Valley 0.65 39 0.070 0.21 0.31 3.71 0.52 12 

J O ~  ~ydm~cgy Non default value (subbasn2) 



Flood Control District of Maricopa County 
99700201 -Wash B 

Soil Data 

Area Id Soil Map Unit Area Area Pct XKSAT Rock Outcrop Effective 
Survey (%I (%) I%) 

A AguiialCarefree 31 0.218 70.1 0.33 35.0 100 
AguilalCarefree 44 0.047 15.1 0.03 
AguilaICarefree 68 0.046 14.8 0.63 

B AguilalCarefree 31 0.078 45.1 0.33 35.0 100 
AguilalCarefree 68 0.069 39.9 0.63 
AguilalCarefree 44 0.026 15.0 0.03 

C AguilaICarefree 31 0.009 4.9 0.33 35.0 100 
AguilaICarefree 44 0.176 95.1 0.03 

D AguilalCarefree 31 0.009 47.4 0.33 35.0 100 
AguildCarefree 68 0.010 52.6 0.63 

E AguilalCarefree 44 0.169 84.9 0.03 
AguilalCarefree 68 0.030 15.1 0.63 

M AguilalCarefree 68 0.015 100.0 0.63 

I AguilalCarefree 31 0.154 80.2 0.33 35.0 100 
AguilalCarefree 91 0.029 15.1 0.93 
AguilalCarefree 68 0.009 4.7 0.63 

J AguilalCarefree 91 0.054 75.0 0.93 
AguilalCarefree 68 0.01 8 25.0 0.63 

K AguilalCarefree 68 0.175 95.1 0.63 
AguilalCarefree 44 0.009 4.9 0.03 

L AguildCarefree 68 0.173 74.9 0.63 
AguilaICarefree 31 0.046 19.9 0.33 35.0 100 
AguilalCarefree 44 0.012 5.2 0.03 

N AguilaICarefree 68 0.044 100.0 0.63 

F AguilalCarefree 44 0.160 100.0 0.03 

0 AguilalCarefree 68 0.027 100.0 0.63 

P AguilalCarefree 98 0.053 89.8 0.37 
AguilalCarefree 68 0.006 10.2 0.63 

G AguilalCarefree 44 0.196 100.0 0.03 

R AguilalCarefree 98 0.109 55.1 0.37 
AguilalCarefree 68 0.089 44.9 0.63 

Joe Hydrology 
* Custom Value (not default value) 

(roildata) 



Flood Control District of Maricopa County 
99700201 -Wash B 
Land Use Data 

Page I 

Area Id Land Use Code Area Area Pd , DTHETA Vegetation RTlMP I A Kn 
(%I Condition Cover (%) (%I (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 ' 

MOUNTAIN 
DESERT 
M.D.R. 

MOUNTAIN 
DESERT 
M.D.R. 

MOUNTAIN 
DESERT 

M.D.R. 
DESERT 

M.D.R. 
DESERT 

MOUNTAIN 
M.D.R. 
DESERT 

M.D.R. 
DESERT 

M.D.R. 
DESERT 

MOUNTAIN 
M.D.R. 
DESERT 

M.D.R. 
DESERT 

M.D.R. 
DESERT 

0.078 45.1 Dry 15.0 30 0.25 0.050 
0.085 49.1 Dry 15.0' 0.25' 0.030 
0.010 5.8 Normal 15.0 ' 30 0.15' 0.070 ' 

0.009 4.9 Dry 15.0 30 0.25 0.050 
0.165 89.2 DV 15.0' 0.25' 0.070 ' 
0.01 1 5.9 Normal 15.0' 30 0.15' 0.070 ' 

0.009 47.4 Db' 15.0 30 0.25 0.050 
0.010 52.6 DV 15.0' 0.25' 0.070 ' 

0.149 74.9 Normal 15.0 ' 30 0.15' 0.070 ' 
0.050 25.1 Dry 15.0' 0.25' 0.070 ' 

0.01 1 91.7 Normal 15.0e 30 0.15' 0.070 ' 
0.001 8.3 Dry 15.0 ' 0.25' 0.070 ' 

0.154 80.2 Dry 15.0 30 0.25 0.050 
0.004 2.1 Normal 15.0 ' 30 0.15' 0.070 ' 
0.034 17.7 Dry 15.0' 0.25' 0.070 ' 

0.042 58.3 Normal 15.0' 30 0.15' 0.070 ' 
0.030 41.7 Dry 15.0' 0.25' 0.070 

0.035 19.0 Normal 15.0 ' 30 0.15' 0.070 ' 
0.149 81 .O DV 15.0 ' 0.25' 0.070 ' 

0.046 19.9 Dry 15.0 30 0.25 0.050 
0.108 46.8 Normal 15.0 ' 30 0.15' 0.070 ' 
0.077 33.3 Dry 15.0 0.25' 0.070 ' 

0.018 40.9 Normal 15.0' 30 0.15' 0.070 ' 
0.026 59.1 DW 15.0 ' 0.25' 0.070 ' 

0.096 60.0 Normal 15.0' 30 0.15' 0.070 
0.064 40.0 Dry 15.0 ' 0.25' 0.070 ' 

0 M.D.R. 0.020 74.1 Normal 15.0' 30 0.15' 0.070 ' 

JW Hydrology ' Custom Value (not default value) (landdala 



Flood Control District of Maricopa County 
99700201 -Wash B 
Land Use Data 511 5/00 

Page 2 

Area Id Land Use Code Area Area P d  , DTHETA Vegetation RTlMP I A Kn 
Condition Cover (%) (%) (in) 

0 DESERT 0.007 25.9 Dry 15.0' 0.25' 0.070 * 

M.D.R. 
DESERT 

M.D.R. 
DESERT 

M.D.R. 
DESERT 

M.D.R. 
DESERT 

0.179 43.9 Normal 15.0' 30 0.15' 0.070 ' 
0.229 56.1 Dry 15.0' 0.25' 0.070 ' 

0.009 15.3 Normal 15.0 ' 30 0.15' 0.070 ' 
0.050 84.7 Dry 15.0 ' 0.25' 0.070 ' 

0.1 19 60.7 Normal 15.0 ' 30 0.15' 0.070 ' 
0.077 39.3 Dry 15.0 ' 0.25' 0.070 

0.082 41.4 Normal 15.0' 30 0.15' 0.070 ' 
0.116 58.6 Dry 15.0' 0.25' 0.070 ' 

~ o e  Hydrology Custom Value (not default value) (landdata 



SECTION 11: CHANNEL ROUTING PARAMETERS 

CHANNEL ROUTING COMPUTATION SHEETS 

TABLE 4 CHANNEL ROUTING / NSTPS CALCULATIONS 



TABLE 4 

WASH B 

CHANNEL ROUTING NSTPS CALCULATIONS 

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

ROUTE ID REACH LENGTH APPROXIMATED NMIN NSTPS NSTPS 
NUMBER ( fi) VELOCITY (fps) (min) (calc) (integer) 

1-2 1100.0 2.83 5 1.297 1 



SECTION III: RESERVOIR ROUTING PARAMETERS 

CAP CANAL ROUTING SAMPLE CALCULATIONS 



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 

dischargelstorage capacity of the CAP Canal at these two locations. 



DEPTH 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

RESERVOIR ROUTING 

WASH B 

CAP CANAL OVERCHUTE 

Q TOTAL (cfs) 

0 

42 

93 

195 

330 

465 

630 

750 

885 

960 

1095 

1155 

1230 

1335 

HEC-1 INPUT TABLE: 

RS . i  ELEV 1508 

SV* 0 1.5 8.0 20.0 35.0 53.0 63.0 72.0 

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*** 1519.5 500.0 3.0 1.5 

* 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) 



CURRENT DATE: 09-18-2000 
CURRENT TIME: 19:58:09 

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

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.0 . _. .. .. ._ .. ._ .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. .. . .. . . .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . . . 

u*' C 

C SITE DATA 3 CULVERT SHAPE, MATERIAL, INLET - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 
U U  
L V N L E T  OUTLET CULVERT BARRELS 3 

V ELEV. ELEV. LENGTH ' SHAPE SPAN RISE MANNING INLET 3 

3N0.3 (ft) (ft) (ft) ' MATERIAL (ft) (ft) n TYPE 3 

1 31507.14 1505.00 170.01 3 CSP 6.00 6.00 .024 CONVENTIONAL3 
2 3 3 

3 3 3  3 3 

3 4 '  3 3 

5 3 3 

3 6 3  3 3 . ... . ....... ..... ..- .... ... .. . . .....-1 ......... ... ......... ..... . . ... . . .... ..... . ........ . . ... . ..... . ... ....... ..... . 
)U 

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 1148.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: WASHB DATE: 09-18-2000 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR ( ft) FLOW ( c f s ) ERROR (cfs) ERROR 
1507.14 0.000 0.00 0.00 0.00 
1510.13 0.000 200.00 0.00 0.00 
1511.65 0.000 400.00 0.00 0.00 
1513.49 0,000 600.00 0.00 0.00 
1514 -78 0.000 800.00 0.00 0.00 
1516.64 0.000 1000.00 0.00 0.00 
1518.62 0.000 1100.00 0.00 0.00 
1519.80 -0.007 1400.00 13.41 0.96 
1519.96 -0.004 1600.00 7.80 0.49 
1520.09 -0.008 1800.00 4.77 0.26 
1520.19 =O. 005 2000.00 13.51 0.68 

<I> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 



CURRENT DATE: 09-25-2000 

CURRENT TIME: 09:43: 11 

F I L E  DATE: 09-25-2000 

F I L E  NAME: ZA 

- 
FHUA CULVERT ANALYSIS 

HY-8, VERSION 6.0 

1 I I 1 

I C I  S ITE  DATA I CULVERT SHAPE, MATERIAL, INLET I 

i L j INLET 

I V I ELEV. 

1NO.I (ft) 

I I Il503.00 

1 2 1  

1 3 1  

1 4 1  
1 5 1  

1 6 1  

OUTLET CULVERT I BARRELS 

ELEV. LENGTH I SHAPE 

( f t) (ft) I MATERIAL 

1501.00 150.01 1 1 CSP 

I 
I 
I 
I 
I 

1 
SPAN RISE MANNING INLET I 
( f t)  (ft) n TYPE I 
3.00 3.00 .024 CONVENTIONAL I 

1 
1 
1 
1 
1 

SUMMARY OF CULVERT FLOUS ( c ~ s )  FILE:  ZA DATE: 09-25-2000 

ELEV ( f t )  TOTAL 1 2 3 4 5 6 ROADWAY I T R  

1503.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

1504.25 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

1505.10 16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

""5.60 24.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

..lo 32.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

1506.38 37.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

1507.15 48.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

1508.70 56.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

1510.57 64.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

1512.49 72.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

1514.66 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 

0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0OVERTOPPING 

~ - - -  - ~ 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: ZA 

HEAD 

ELEV ( f t)  

1503.00 

1504.25 

1505.10 

1505.60 

1506.10 

1506.38 

1507.15 

1508.70 

1510.57 

1512.49 

1514.66 

HEAD 

ERROR ( f t )  
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

TOTAL 

FLOW ( c f s )  

0.00 

8.00 

16.00 

24.00 

32.00 

37.00 

48.00 

56.00 

64.00 

72.00 

80.00 

DATE: 09-25-2000 

FLOU X FLOW 

ERROR ( c f s )  ERROR 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

<I> TOLERANCE (ft) = 0.010 <2> TOLERANCE (XI = 1.000 



CURRENT DATE: 09-18-2000 FILE DATE: 09-18-2000 
'URRENT TIME: 19:58:09 FILE NAME: WASHB 

PERFORMANCE CURVE FOR CULVERT 1 - 3( 6.00 (ft) BY 6.00 (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. 

(ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

0.00 1507.14 0.00 -2.14 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
200.00 1510.13 2.99 2.21 1-S2n 2.07 2.16 1.96 0.00 8.28 0.00 
400.00 1511.65 4.51 3.511-S2n 3.06 3.12 2.92 0.00 9.76 0.00 
600.00 1513.49 5.92 6.352-M2d 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 11.482-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 5.27 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 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA *****  CULVERT INVERT ************** 
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 

***** CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
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 FILE DATE: 09-25-2000 

:URRENT TIME: 09:43:11 FILE NAME: ZA 

* , , 4$:4'".s' 
q$ii:,:;t,s+> q$:(<' 
,>$ Q;!,>:~!$.,.; PERFORMANCE CURVE FOR CULVERT 1 - 1 ( 3.00 ( f  t) BY 3.00 ( f  t)) CSP 
$$#$#$ 
:$*y,<:&s::>.. i 
:,,. ,.,. :,.,,.;, %$$$!&{ DIS- HEAD- INLET WTLET 
J ,  CHARGE UATER CONTROL CONTROL FLOU NORMAL CRIT. OUTLET TW OUTLET TW 
'', . .:...J .. . ;,:,,:;i+;:.; .! FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
:..\>:.',::': 
: (cfs) ( f t )  ( f t)  (f t) <F4> ( f t )  (ft) (ft) ( f t )  (fps) (fps) 
'T'l .  .. ~.. ., " ,..:>..,. ., , 
$;;;:,;:$;; ( , . I . .  

:,;..,;:::;.:, '.: 
..,. ., . ... , .,,. 

0.00 1503.00 0.00 -2.000-NF 0.00 0.00 0.00 -1.00 0.00 0.00 
.:.. .. 1 

I.,. .,. ' ,  1 , . 8.00 1504.25 1.25 0.051-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 1.83 -0.33 7.07 7.59 
. .  , . . 

, .  . 37.00 1506.38 3.20 3.382-M2c 2.20 1.97 1.97 -0.28 7.52 7.95 . .  . :_.. . . 
48.00 1507.15 4.15 3.002-M2c 3.00 2.25 2.25 -0.16 8.47 8.61 
56.00 1508.70 5.01 5.702-M2c 3.00 2.42 2.42 -0.09 9.15 9.02 
64.00 1510.57 5.99 7.572-M2c 3.00 2.55 2.55 -0.02 10.03 9.39 
72.00 1512.49 7.07 9.492-M2c 3.00 2.68 2.68 0.05 10.82 9.72 
80.00 1514.66 8.23 11.66 2-M2c 3.00 2.81 2.81 0.11 11.71 10.03 

EL. i n l e t  face invert 1503.00 f t  EL. out let  invert  1501.00 ft 

EL. i n le t  throat invert 0.00 f t  EL. i n l e t  crest 0.00 f t  

1 

**H SITE DATA -*** CULVERT INVERT -******-** 
INLET STATION 0.00 ft 

INLET ELEVATION 1503.00 ft 

. 1 OUTLET STATION 150.00 f t  .. 5 WTLET ELEVATION 1501 -00 f t  
NUMBER OF BARRELS 1 

I . <,: .\, < I 
SLOPE (V/H) 0.0133 
CULVERT LENGTH ALONG SLOPE 150.01 ft 

***** CULVERT DATA SmARY **HH*H************ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.00 f t  

*?ye-.j>:.*.\,d 
I * 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 
C: 'T TIME: 09:43:11 

F I L E  DATE: 09-25-2000 
F I L E  NAME: ZA 

T A I  LUATER 

******* REGULAR CHANNEL CROSS SECTION ***-*********** 
BOTTOM WIDTH 5.00 f t  
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.055 
MANNING'S n (-01-0.1) 0.030 
CHANNEL INVERT ELEVATION 1500.00 f t  

CULVERT NO.l WTLET  INVERT ELEVATION 1501.00 f t  

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 

( c f s )  

0.00 
8.00 

16.00 
24.00 
32.00 
37.00 
48.00 
56.00 
64.00 
72.00 
80.00 

W.S.E. 

(ft) 

1500.00 
1500.30 
1500.45 
1500.56 
1500.67 
1500.72 
1500.84 
1500.91 
1500.98 
1501.05 
1501.11 

FRWDE 

NUMBER 

0.000 
1 -540 
1.595 
1.623 
1 -639 
1.647 
1 -660 
1.666 
1.672 
1.676 
1 -680 

DEPTH 

(ft) 

0.00 
0.30 
0.45 
0.56 
0.67 
0.72 
0.84 
0.91 
0.98 
1.05 
1.11 

VEL. 

( f / s )  

0.00 
4.78 
6.06 
6.92 
7.59 
7.95 
8.61 
9.02 
9.39 
9.72 

10.03 

SHEAR 

( p s f )  

0.00 
1.03 
1.54 
1.94 
2.29 
2.48 
2.87 
3.12 
3.36 
3.59 
3.80 

ROADUAY OVERTOPPING DATA 

ROADWAY SURFACE GRAVEL 

EMBANKMENT TOP WIDTH 50.00 ft 

CREST LENGTH 500.00 f t  

OVERTOPPING CREST ELEVATION 1510.00 f t  





SECTION IV: RAINFALL DISTRIBUTION 
TABLE 5 6 HOUR DISTRIBUTION 
TABLE 6 24 HOUR DISTRIBUTION 



TABLE 5 

6 HOUR STORM RAINFALL DISTFUBUTIONS 

(Furnished by FCDMC's Maricopa County Unit Hydrograph Procedure 2) 

Cumulative Rainfall Table 

STORM TIME \ WATERSHED AREA (sm) 
(hrs) - < 0.5 2.8 



TABLE 6 

STORM TIME 
(hrs) 

24 HOUR RAINFALL DISTRIBUTION 

Standard SCS 24-Hour, Type I1 Distribution 

Cumulative Rainfall Table 

PRECIPITATION STORM TIME PRECIPITATION 
RATIO (hrs) RATIO 



SECTION V: PRECIPITATION DATA 

TABLE 7 POINT PRECIPITATION VALUES 
ISOPLUVIAL MAPS 



TABLE 7 

POINT PRECIPITATION VALUES FOR WASH B 

(inches) 

PRECIPITATION VALUES (inches) 

RETURN PERIOD 
(years) 

6=Hour Duration 24-Hour Duration 
Map Adjusted Map Adjusted 

Source: Hydrologic Design Manual for Maricopa County, (Ref. 1) 
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SECTION VI: AERIAL REDUCTION FACTORS 

TABLE 8 AERIAL REDUCTION FACTORS 



TABLE 8 

AERIAL PRECIPITATION REDUCTION DATA 

WATERSHED AREA 
(sq. mi.) 

STORM DURATION (hours) 
6' 24** 

* This data is based on depth-area reduction curves developed by the US Army Corps of 
Engineers in 1974 for the historic storm of 1954 over the Queen Creek area. The information 
was compiled fiom the Hydrologic Design Manual for Maricopa County (Ref. 1). 

** This data is based on NOAA Technical Memorandum NWS HYDRO-40, (Re$#), Depth-Area 
Ratio in the Semi-Arid Southwest United States, August 1984. 



SECTION VII: PREVIOUS STUDIES AND REPORTS 

USBR DATA FOR CAP OVERCHUTE 

FEMA STUDY- HEC-2 MODEL FOR WASH B 



. . .  .: : .- .. u . . - .,. .' {-'+,YF . . 
. . . . . .. .. . , . - i ; ! < t /  -. 

rg ,-.-.a- *. . - .< ... . ? 
. . - .ti...*.. .,c;..* .* .> .:: 4- ........ - z.. , .. :. 

: k n  DATA FOR UMT ,. - 7 . .  . , ' 

:- 7 3 -  - 
HYDm-- . Awmq .-a ElEACIL -12 . - . .. 

.2: .. ..-* ' -  . .! . .- ., -.-. .. .: . ' 
. . - .  - .-*. .' .' . . . . - .  

-b  . I . .  

STATI:ON AREA CHANNEL CENTROID SLDPE CURVE ~ ~ C P I T A T I &  
Sq.Mi. SCS/PV Miles Miles ft/mi. . No. 100-yr 50-yr 3-hr 

SCS 

SCS 

SCS 

sm 

SCS 

SCS 

SCS 

SCS 

SCS 

SCS 

541t80 0.43 SCS 1.10 0.50 218 85 3.30 2.93 2.95 

558t60 0.24 SCS 0.90 0.50 267 85 3.30 2.93 2.95 

573+50 0.26 SCS 1.40 1.10 250 80 3.30 2.93 2.95 

586+40 1.70 SCS 2.50 0.80 192 80 3.30 2.93 2.95 

618t90 0.06 SCS 0.25 0.11 700 85 3.30 2.93 2.95 

626+40 0.60 SCS 1.38 . 0.66 290 83 3.30 2.93 2.95 

650t40 0.21 SCS 1.10 0.70 1200 85 3.30 2.93 2.95 



INPUT DATA FOR FLOOD ROUTING 
HAYDEN-RHODES AQUEDUCT REACH 1 2  

STATION STRUCT. SIZE INVERT CREST 
TYPE ELEV. ELEV. 

STORAGE CAPACITY DATA 
ELEV. AC.FT ELEV. AC.FT. 

135+00 Culvert 48"  1470.0 1493.0 

__ -- . -  . - - - _  - - 
. 234+10 Pipe OC 3-72" 1507.14-15-18.0 

- - -  -. 

243+00 Culvert 36"  1495.10 1205.8 

332+75 Pipe OC 2-66" 1506 .71  1516.0 

364+00 Pipe OC 3-72" 1506.91 1519.0 

4 2 0 t 3 5  Culvert 3-60" 1481.72 1504.0  

429+70 Culvert 42"  1477.86 1503.9 

457+25 'Culvert 4-48" 1485.36 1503.7 

465+95 Culvert 48"  1488.97 1503.6 

476+20 Pipe OC 36 "  1504.67 1511.0  

491+50 Box Cul 4 ' x 4 '  1479.39 1503.4 

501+80 Box Cul 4 ' x 4 '  1473.44 1503.4 

525+85 Culvert 36"  1475.70 1503.2 



CURRENT DATE: 09-18-2000 
'URRENT TIME: 19:58:09 

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

TAILWATER 

CONSTANT WATER SURFACE ELEVATION 
1505.00 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH 50.00 ft 
CREST LENGTH 500.00 ft 
OVERTOPPING CREST ELEVATION 1519.50 f E  



Page 2 of 2 
INPUT DATA FOR FLOOD ROUTING 

HAYDEN-RHODES AQUEDUCT REACH 12 

STATION STRUCT. SIZE INVERT CREST STORAGE CAPACITY DATA 
TYPE ELEV. ELEV. ELEV. AC.FT ELEV, AC.FT. 

541+80 Box Cul 4'x4' 1475.49 1503.1 1476 0 1478 1.0 
1480 4.0 1482 10.0 
1484 21.2 1486 34.7 

558+60 Culvert 48" 1485.23 1502.9 1492 
1496 
1500 

573+50 Culvert 48" 1487.34 1502.8 1493 
1496 
1500 
1504 

586+40 Pipe OC 4-514~1483.34 1502.7 1486 
1490 
1494 

618+90 Culvert 36" 1485.28 1502.4 

626+40 Culvert 4-42" 1488.97 1502.4 1491 
1494 
1498 

650+40 Culvert 42" 1481.65 1502.2 1496 
1500 
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SECTION VIII: CALIBRATION 

PEAK DISCHARGES VERSUS DRAINAGE AREA CURVE 

TABLE 10: REPRESENTATIVE DISCHARGES FOR HEC-1 CALIBRATION 



I (\ - J 

PEAK DISCHARGES VERSUS DRAINAGE AREA CURVE 

1 FLOOD FREQUENCY ANALYSIS1 I 
MARICOPA COUNTY- 1.00 YEAR 

AREA (SQUARE MILES) 

DATA UPTO 1989 I+ei.ilI 

USGS 91-4041 - 



TABLE 10 

REPRESENTATIVE DISCHARGES FOR HEC-1 CALIBRATION 

100-Year Discharge 
Item Number Location Contributing Area 6-hr QIA 24-hr Q/A 

(sm) (cfs) (cfslsm) (cfs) (cfslsm) 



SECTION IX: CAP CROSS-SECTION 

CALCULATIONS - MANNING'S EQUATION 

CAP CROSS-SECTION AT OVERCHUTES 



Wash B CAP Crossing 



Wash B at CAP with overflow 
Worksheet for Trapezoidal Channel 

Proiect Desc r i~ t i on  
Project File n:\llc\997002\hydro\flowmaster\wbcap.fm2 
Worksheet Wash B a t  CAP 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.016 
Channel Slope 0.000080 ft/ft 
Left Side Slope 1.500000 H : V 
Right Side Slope 1.500000 H : V 
Bottom Width 24.00 ft 
Discharge 3,400.00 cfs 

Results 
Depth 17.47 f t 
Flow Area 877.03 f t2 
Wetted Perimeter 86.99 f t 
Top Width 76.41 f t 
Critical Depth 7.29 f t 
Critical Slope 0.002382 ft/ft 
Velocity 3.88 ft/s 
Velocity Head 0.23 f t 
Specific Energy 17.70 f t 
Froude Number 0.20 
Flow is subcritical. 

Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster v5.13 

Page 1 of 1 



Wash B at CAP without overflow 
Worksheet for Trapezoidal Channel 

Project Description 
Project File n:\llc\997002\hydro\flowmaster\wbcapwf.fm2 
Worksheet Wash B a t  CAP 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.016 
Channel Slope 0.000080 ftlft 
Left Side Slope 1.500000 H : V 
Right Side Slope 1.500000 H : V 
Bottom Width 24.00 ft 
Discharge 3,000.00 cfs 

Results 
Depth 16.43 f t 
Flow Area 799.41 f t2 
Wetted Perimeter 83.25 ft 
Top Width 73.30 f t 
Critical Depth 6.78 ft 
Critical Slope 0.002420 ftlft 
Velocity 3.75 ftls 
Velocity Head 0.22 f t 
Specific Energy 16.65 ft 
Froude Number 0.20 
Flow is subcritical. 

Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 
FlowMaster v5.13 

Page 1 of 1 



Hydraulic Characteristics of CAP 
at Station of Wash "B" Overchutes 

d A WP R V Q 







SECTION X: FINAL RESULTS 

1 00-YEAR, 6-HOUR HEC-1 MODEL 

100-YEAR, 24-HOUR HEC-1 MODEL 



WASH B 100YR-24HR 

* 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

MAY 1991 * 
VERSION 4.0.1E 

Lahey F77L-EM/32 version 5.01 * 
* Dodson & Associates, Inc. t 

* RUN DATE 10/31/00 TIME 11:04:21 * 
......................................... 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER 
t 609 SECOND STREET * 

DAVIS, C?&IFORNIA 95616 * 
t (916) 551-1748 * 
* * 
....................................... 

X  X  XXXX)(XX XXXXX X  
X  X X  X  X  XX 
X  X X  X  X  
XXXXXXX XXXX X XXXXX X  
X  X X  X  X  
X  X X  X X  X  
X  X  XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



WASH B 100YR-24HR 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

STATION 

A 

B 

CP1 

CHI 

C 

D 

CP2 

CH2 

E 

M 

CP3 

I 

J 

CP4 

CH4 

K 

L 

CP5 

CH5 

N 

CP3 

CH6 

F 

0 

G 

CP6 

CH7 

H 

P 

CP7 

ROUTE 

DI1 

CP8 

R 

CP9 

PEAK 
FLOW 

521. 

275. 

794. 

784. 

285. 

30. 

1066. 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 6-HOUR 24-HOUR 72-HOUR 

BAS IN 
AREA 

MAXIMUM TIME OF 
STAGE MAX STAGE 



ROUTED TO ROUT 

WASH B 100YR-24HR 

6 4 .  2 5 .  



WASH B 100YR-24HR 

L A N  1 . . . . . . . . . . . . . . .  

RATIO 
OF 
PMF 

PLAN 2 ............ 

RATIO 
OF 
PMF 

PLAN 3 . . . . . . . . . . . . . . .  

RATIO 
OF 
PMF 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION ROUTE 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1507.14 1507.20 1519.50 
STORAGE 0. 0. 68. 
OUTFLOW 2. 3. 1125. 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
W .S .ELEV OVER DAM AC-FT CFS HOURS HOURS 

INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1507.14 1507.20 1519.50 
STORAGE 0. 0. 68. 
OUTFLOW 2. 3. 1125. 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
W.S.ELEV OVERDAM AC-FT CFS HOURS HOURS 

INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1507.14 1507.20 1519.50 
STORAGE 0. 0. 68. 
OUTFLOW 2. 3. 1125. 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
W.S. ELEV OVER DAM AC-FT CFS HOURS HOURS 

TIME OF 
FAILURE 
HOURS 

TIME OF 
FAILURE 
HOURS 

TIME OF 
FAILURE 
HOURS 



WASH B 100YR-24HR 

'LAN 1 . . . . . . . . . . . . . . .  

RATIO 
OF 
PMF 

PLAN 2 . . . . . . . . . . . . .  

RATIO 
OF 
PMF 

PLAN 3 . . . . . . . . . . .  

RATIO 
OF 
PMF 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION ROUT 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1503.00 1503.00 1510.00 
STORAGE 0. 0. 21. 
OUTFLOW 0. 0. 4 8 .  

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
W .S .ELEV OVER DAM AC-FT CFS HOURS HOURS 

INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1503.00 1503.00 1510.00 
STORAGE 0. 0. 21. 
OUTFLOW 0. 0. 4 8 .  

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS 

INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1503.00 1503.00 1510.00 
STORAGE 0. 0. 21. 
OUTFLOW 0. 0. 4 8 .  

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
W. S. ELEV OVER DAM AC-FT CFS HOURS HOURS 

TIME OF 
FAILURE 
HOURS 

TIME OF 
FAILURE 
HOURS 

TIME OF 
FAILURE 
HOURS 

*** NORMAL END OF HEC-1 *** 



WASH B 100YR-6HR 

......................................... 
* 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
MAY 1991 * 

VERSION 4.0.1E e 

Lahey F77~-EM/32 version 5.01 * 
* Dodson & Associates, Inc. * 
* RUN DATE 10/31/00 TIME 11:05:51 * 
......................................... 

....................................... 
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
t 609 SECOND STREET t 

t DAVIS, CALIFORNIA 95616 * 
* (916) 551-1748 * 
* * 
....................................... 

X  X  XXXXXXX XXXXX X  
X  X X  X  X  XX 
X  X X  X  X  
XXXXXXX XXXX X  xxxxx X  
X  X X  X  X  
X  X X  X  X  X  
X  X  XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREE/N AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



WASH B 100YR-6HR 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

KYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

STATION 

A 

B 

CP1 

CHI 

C 

D 

CP2 

CH2 

E 

M 

CP3 

I 

J 

CP4 

CH4 

K 

L 

CP5 

CH5 

N 

CP3 

CH6 

F 

0 

G 

CP6 

CH7 

H 

P 

CP7 

ROUTE 

DI1 

CP8 

R 

CP9 

PEAK 
FLOW 

506. 

267. 

771. 

763. 

293. 

29. 

1047. 

1023. 

311. 

22. 

321. 

266. 

65. 

326. 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 



ROUTED TO ROUT 

WASH B 100YR-6HR 

8 2 .  52. 



WASH B 100YR-6HR 

PLAN 2 ... 

PLAN 3 . . . . . .  

S ~ Y  OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION ROUTE 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

. . . . . . . . . INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1507.14 1507.20 1519.50 
STORAGE 0. 0. 68. 
OUTFLOW 9. 13. 1164. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
PMF W.S.ELEV OVERDAM AC-FT CFS HOURS HOURS 

. . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1507.14 1507.20 1519.50 
STORAGE 0. 0. 68. 
OUTFLOW 9. 13. 1164. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
PMF W .S .ELEV OVER DAM AC-FT CFS HOURS HOURS 

. . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1507.14 1507.20 1519.50 
STORAGE 0. 0. 68. 
OUTFLOW 9. 13. 1164. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS 

TIME OF 
FAILURE 
HOURS 

TIME OF 
FAILURE 
HOURS 

TIME OF 
FAILURE 
HOURS 



WASH B 100YR-6HR 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION R O ~  
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

,'LAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1503.00 1503.00 1510.00 
STORAGE 0. 0. 21. 
OUTFLOW 0. 0. 64. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
PMF W .S. ELEV OVER DAM AC-FT CFS HOURS HOURS 

PLAN 2 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1503.00 1503.00 1510.00 
STORAGE 0. 0. 21. 
OUTFLOW 0. 0. 64. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
PMF W.S.ELEV OVERDAM AC-FT CFS HOURS HOURS 

PLAN 3 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1503.00 1503.00 1510.00 
STORAGE 0. 0. 21. 
OUTFLOW 0. 0. 64. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
PMF W.S.ELEV OVERDAM AC-FT CFS HOURS HOURS 

TIME OF 
FAILURE 
HOURS 

TIME OF 
FAILURE 
HOURS 

TIME OF 
FAILURE 
HOURS 

'** NORMAL END OF HEC-1 *** 



SECTION XI: FIGURES & PLATES 

FIGURE 1 STORAGE CAPACITY AT THE CAP CANAL 

FIGURE 2 ROUTING REACH WITH CONCENTRATION POINTS 

PLATE 1 SUB-BASIN AND SOILS DELINEATION MAP 
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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 (la, lb, and 2). Segments l a  and lb  

are the main stem, with l a  (2.1 miles) being the reach south of Shea Boulevard. Segment l b  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 was 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 evaluate the existence and severity of flood 

hazards for Wash B. The hydraulic computations documented in this report are in accordance 

with the methodology documented in the FCDMC Hydrologic Design Model (Ref. I), and 

Guidelines and Specifications for Study Contractors; FEMA 37 (Ref. 3). 

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. 

N:\LLC\997002\Admin\02-004RF'.doc 



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 

vegetation is primarily desert weeds and brush with some smaller trees. 

1.3 Previous Studies and Reports 

Wash "B" has not been analyzed previously 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, Ref. 2, under separate cover) 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 15 18.00 feet. No storage capacity data is available for the overchute. 

1.4 Coordination and Acknowledgements 

CVL and the FCDMC have been in close coordination throughout the project. 

This coordination was typically meetings or telephone conversations to discuss the aspects of the 

FIS. The methodology used in preparing this FIS have been agreed upon by the FCDMC and 

CVL. 

The Flood Control District of Maricopa County was not represented at the " N  

value field investigation; however, they provided guidance in the determination of " N  values for 

the entire study area. See the N Value Determination Report (Appendix G, of TDN). 



1.5 Location of Data 

Survey, hydrologic, "N" value, and other pertinent data used in this study may be 

obtained from the Flood Control District of Maricopa County, 2801 West Durango Street, 

Phoenix, AZ 85009. 



2.0 ENGINEERING METHODS 

2.1 Hydrologic Analysis 

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-I). 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 assumptions and parameters used in the preparation of the HEC-1 model have 

been documented in the Technical Data Notebook Section 4 for this study. The 1 00-year, 6-hour 

and 24-hour storms were modeled. The floodplain delineation was based on the storm event that 

produced the higher peak flow. Refer to Table 1 for a list of the peak discharges that were used 

for the floodplain delineation. 

2.2 Hydraulic Analysis 

Table 1 
Peak Discharges Used for Floodplain Delineation 

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 CAP 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 Appendix E for the location 

of the floodplain boundary. 

Wash Name 

Wash "B" 

Tributary 

Location 
Section-Section 

1.160-1.404 
1.449-1.819 
1.839-2.197 
2.294-2.682 
0.389-0.723 

HEC-1 
ID 

CP4 
CP5 
CP3 
CP6 
CP2 

Controlling 
Storm 
24-HR. 
24-HR. 
24-HR. 
24-HR. 
24-HR. 

Peak Flow (cfs) 
100-yr 

333 
739 

2018 
2509 
1066 



The National Flood Insurance Program was established to encourage state and 

local governments to adopt sound floodplain management programs to reduce future flood 

losses. Flood insurance has been made available to communities meeting the standards of this 

program as defined in reference 1. This study, therefore, has been performed to meet these 

standards and includes a flood boundary map designed to assist the FCDMC and the local 

communities in developing sound floodplain management measures. 

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 Appendix E) 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. 



3.0 PARAMETER ESTIMATION 

3.1 Manning's "N" Value 

The roughness factors ( " N  values) for Wash "B" and its tributary were 

established based on field investigations, topographic mapping, and photographs of the area. 

These values were coordinated with the FCDMC. For complete description of assumptions 

made regarding "N" value determination, refer to the "N" Value Determination Report for the 

Wash "B" Floodplain Delineation Study dated March, 2000 (Appendix G, of TDN). 

Table 2 
'N' Values Used for Wash "B" FIS 

WASH "B" BELOW CAP CANAL 
" N  value for the channel = 0.045 to 0.065 
"N" value for the overbanks = 0.04 to 0.09 

WASH "B" ABOVE CAP CROSSING 
"N" value for the channel = 

"Nu value for the overbanks = 

TRIBUTARY 
"N" value for the channel = 

"N" value for the overbanks = 

3.2 Expansion and Contraction Coefficients 

Expansion and contraction coefficients were used to model the energy 

losses within a reach due to the changes in shape of river cross-sections (or effective flow areas). 

The contraction and expansion coefficients used for Wash "B" and its tributary are 0.1 and 0.3 

respectively (for gradual transitions). In the vicinity of the bridge, a contraction coefficient of 

0.3 and an expansion coefficient of 0.5 was used. 

3.3 Hydraulic JumpIDrop Analysis 

There are no significant hydraulic jumps or drops that occur in Wash "B" or its 

tributaries within the study area. Therefore, a hydraulic jump or drop analysis was not 

perfonned. 



4.0 CROSS SECTION DESCRIPTION 

4.1 Channel and Overbank 

All cross-sections are stationed from left to right looking downstream with the 

control line set at station 10,000. Cross-section numbers for Wash "B" are stationed in river 

miles upstream from the border of the Salt RiverBima Indian Reservation border. Cross-section 

numbers for the unnamed tributary are stationed in river miles upstream from the confluence 

with Wash "B". 

Cross-sections are located at intervals along the washes to define the flow 

carrying capability of the wash and its adjacent floodplain. The cross sections are generally 

situated perpendicular to the direction of flow and typically extend over the banks across the 

entire floodplain. Cross sections are spaced at various distances ranging from 200 to 500 feet 

apart or they are located where changes in discharge occur, or where there are changes in slope, 

shape, or roughness. 

Bank stations at each cross section were offset from the channel thalweg based on 

1" = 200' topographic maps and field investigation. The location of these bank stations on the 

cross sections affect the HEC-RAS model computations due to differing 'N' values with respect 

to these bank stations. 

4.2 Bridge and Constriction 

Cross sections are located near the concrete culverts in the manner described in 

the Corps of Engineers' HEC-RAS manual (Ref. 4). To represent the contraction of flow 

entering the box culverts, one cross section is located upstream a distance approximately equal to 

the width of the flow contraction. Cross sections are also located adjacent to the upstream and 

downstream ends of the culverts. Another cross section is located downstream of the culverts 

approximately four times the width of the expansion to model the flow as it leaves the culverts. 

The culverts and bridge were modeled using the bridge culvert data editor in HEC-RAS. 



5.0 CALIBRATION 

For the Wash "B" Floodplain Delineation Study, calibration was performed for the 

hydraulics of the steel overchute pipes at the CAP Canal. The FHWA Culvert Analysis 

Program, HY8, version 6.0 was used for this calibration and verified the performance of the 

culvert routine of HEC-RAS. 



6.0 SPECIAL PROBLEMS 

6.1 Wash "B" Crossing of 120th Street 

Wash "B" crosses under 120th Street through 4 barrel concrete box culverts. The 

upstream side of the crossing has 4-14'x3' box culverts, while the downstream side has 4-8'x3' 

box culverts. The 4-8'x3' box culverts were modeled for the purpose of analyzing the crossing. 

There is also a bend in the crossing, therefore a higher "n" value, 0.025, was used in the culvert 

editor. 

The floodplain breaks out on the southeast side of the crossing. There is a small 

swale that continues to decrease in elevation at this location. The floodplain boundary was 

truncated due to the insignificant amount of flow that could be conveyed in the swale (see sheet 

3, Appendix E). 

6.2 Wash "B" Crossing of the CAP Canal 

There are 3-72" overchute pipes crossing the CAP Canal; however, the pipes do 

not have the capacity to convey all of the 100-year flow, therefore some flow will overtop the 

canal bank. This will also create a large ponding area behind the canal. A Letter of Map 

Revision has been processed to establish the ponding limits for Wash "B" east of the canal 

(Appendix C). The flow that overtops the east canal bank will weir into the CAP Canal and be 

carried downstream in the C.A.P Canal, thus the flow in the overchute pipes is the only flow 

used in determining water surface elevations downstream of the CAP Canal. Analysis of the 

CAP capacity indicates the canal can carry at least 600 cfs within the freeboard designed into the 

canal. This capacity is more than adequate to handle the weir flow, which is 397 cfs. Refer to 

Section 4, Problems/Discussions, of Hydrology Report (Section 4 of TDN). 

6.3 Wash "B" Crossing of Shea Boulevard 

Wash "B" crosses under Shea Boulevard through 5-barrel lO'x6' concrete box 

culverts. The 100-year storm will cause ponding north of the culverts of Shea Boulevard. The 

culverts convey the entire flow under the road without any overtopping. Flood boundaries were 

then plotted on the 1" = 200' topographic maps based on the water surface elevations. 



7.0 FLOOD HAZARD ZONES 

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 this report. Much of the 100-year flow is channelized with velocities varying from 

2 ftls to 10 Ws. 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 CAP Canal has been delineated for the 100-year 

storm. This is described in Section 6.2 and Appendix C. The FCDMC and CVL recommend 

that this area be designated as a Zone "A" on the Flood Insurance Rate Maps. 



8.0 FINAL RESULTS 

8.1 Computer Runs 

The HEC-RAS computer model was used to compute the 100-year floodplain and 

floodway boundaries for Wash "B" and its tributary. The results of this computer run were used 

to complete the Floodplain Maps as previously described. Water surface elevations, top widths, 

etc. have been taken directly from the output of the runs, which are included in the appendix of 

this report. 

8.2 Insurance Applications 

For flood insurance rating purposes, flood insurance zone designations are 

assigned to a community based on the results of the engineering analyses. These zones are as 

follows: 

Zone A: Zone A is the flood insurance rate zone that corresponds to 100- 
year floodplains that are determined in the FIS by approximate 
methods. Because detailed hydraulic analyses are not performed 
for such areas, no BFEs or depths are shown within this zone. 

Zone AE Zone AE is the flood insurance rate zone that corresponds to the 
100-year floodplains that are determined in the FIS by detailed 
methods. In most instances, BFEs derived from the detailed 
hydraulic analyses are shown at selected intervals within this zone. 

Zone AH Zone AH is the flood insurance rate zone that corresponds to the 
areas of 100-year shallow flooding with a constant water-surface 
elevation (usually areas of ponding) where average depths are 
between 1 and 3 feet. The BFEs derived from the detailed 
hydraulic analyses are shown at selected intervals within this zone. 

Zone A 0  Zone A 0  is the flood insurance rate zone that corresponds to the 
areas of 100-year shallow flooding (usually sheet flow on sloping 
terrain) where average depths are between I and 3 feet. The depth 
should be averaged along the cross-section and then along the 
direction of flow to determine the extent of the zone. Average 
depths derived from the detailed hydraulic analyses are shown 
within this zone. 



Zone A99 Zone A99 is the flood insurance rate zone that corresponds to areas 
of the 100-year floodplain that will be protected by a Federal flood 
protection system where construction has reached specified 
statutory milestones. No BFEs or depths are shown within this 
zone. 

Zone V Zone V is the flood insurance rate zone that corresponds to the 
100-year coastal floodplains that have additional hazards 
associated with storm waves. Because approximate hydraulic 
analyses are performed for such areas, no BFEs are shown within 
this zone. 

Zone VE Zone VE is the flood insurance rate zone that corresponds to the 
100-year coastal floodplains that have additional hazards 
associated with storm waves. BFEs derived from the detailed 
hydraulic analyses are shown at selected intervals within this zone. 

Zone X 

Zone D 

Zone X is the flood insurance rate zone that corresponds to areas 
outside the 100-year floodplain, and areas of 100-year sheet flow 
flooding where average depths are less than 1 foot, areas of 100- 
year stream flooding where the contributing drainage area is less 
than 1 square mile, or areas protected from the 100-year flood by 
levees. No BFEs or depths are shown within this zone.] 

Zone D is the flood insurance rate zone that corresponds to 
unstudied areas where flood hazards are undetermined, but 
possible 



9.0 DISKETTES OF RUNS 

The enclosed floppy diskettes contain each of the floodplain runs and are named as 

follows: 

Wash Name 
Input Output 
File Name File Name 

Wash "B" WB.Prj WB. txt 
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1416-, .O5I 
.L. .036 .051-4 

1415- WS PF 1 

1414- 
WS PF 2 

n 
Crit PF I 

1413: * 
C Crit PF 2 
0 '3 _t_ 

m Ground 
14121 

i - 4 -  Levee 

14111 Bank Sta 

1410- 

1409- , , , , , , . , , , , , , , ~ ~ " j ~ ~ s ~ ,  I 

9850 9900 9950 I 0000 10050 I0100 10150 10>00 

Station (fl) 

WASH B 
River = WASH B Reach = LOW REACH RM 0.0377 RS = 0.0377 

1410- 

1409- 

1408- 

n 

14071 c 
0 .- 
.d m 

1406- 
i 

1405- 

1404 - 

1403: 

k- .051 . d pp .036 .051 

- - 

---h- 

--.4 

, , , , , , , , , , , , , , , , , , , , , , , , , , , , , 
9800 9850 9900 9950 I0000 10050 101 00 10150 

I--1 

Station (fl) 



WASH B 
River = WASH B Reach = LOW REACH RM 0.2615 RS = 0.2615 

1421 -' .025 .058 -4 

1420- WS PF 1 

1419- 
WS PF 2 

n Ground 
14181 

C 
0 

Bank Sta 
.- - m 

14171 - 
W 

1416- 

1415- 

1414 I ' ~ ~ ~ I ~  

9850 9900 9950 I0000 10050 10100 
I ' ' ' , I ' I ~ I I I ~ I  I 

10150 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 0.2271 RS = 0.2271 

1420- I.- -051 .036 .051-4 

1419- 

1418- 

n 

1417- 
5 .- t - 

14161 ,j Fi Bank Sta 
ii 

- - - - -  A - - -  - - -  
14151 

- 

1414- 

1413- 1 ~ ~ ~ ~ 1  7 8 c 1 - 1 8  8 , # I I  

9700 9800 9900 10000 101 00 10200 I 
10300 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 0.3735 RS = 0.3735 

1428--' .025 c. 
.Id .038 ------pit------- .058 1 

1427-1 

1426- 

1425- - -/ 
5 
c 1424- 
0 .- .- 

1423- 
a, 
z 

1422- 
Bank Sta 

1421 - 

1420- 

1419 
9850 

l q l r ~ t ~ ' , , l ~ l ~ ~ I I I I I  

9900 9950 ioooo 10050 I 04 00 
t  

10150 

Station (R) 

WASH B 
River = WASH B Reach = LOW REACH RM 0.3220 RS = 0.322 

1424- 

1423- 

1422- 

-- 1421- 
33 
c 
2 1420- 

0 
1419- 

1418- 

1417- 

1416 

k- .025 - .038 7' .058 -4 .I/ 

\ 

_f- 

Bank Sta 

I I ~ I ~  

9800 9850 9900 9950 IOOOO 10050 io ioo  I " ' ~ i ~ ~ l 8 1 8 / , 1  '7 
10150 

Station (fi) 



WASH B 
River = WASH B Reach = LOW REACH RM 0.4640 RS = 0.464 

1436-' .06 . I 1  -. .038 .06 -4 

1434- 

1432- 
c 
0 'a 
m 

1430: 

1428- 

1426 I 3 1 / 1 1 1 1 1  I ' ~ I ~ ~ ~ ~  1 ' 1  l / t m ~ t ,  ! ' I  

9850 9900 9950 I0000 10050 10100 10150 10200 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 0.4167 RS = 0.4167 

1432- 

1430- 

A ; 1428- 

S .- 
.d 

9 2 1426- 

1424- 

1422 

k- .025 T .058 -4 

WS PF 1 

WS PF 2 

Ground 

-- 

. C * -  

1 ~ ~ ' ~ l ~ ~ ~ ~ l ~ ~ c ~ ~ a r ~ r ~ ~ 1 ~ ~ j ~ , ,  

9800 9850 9900 9950 I0000 10050 I0100 
7 

10150 

Station (R) 



WASH B 
River = WASH B Reach = LOW REACH RM 0.5559 RS = 0.5559 

1442- 

1440- 

1438- 
C 
0 .- 

.-a 

9 
1436- 

1434- 

1432 

& - .06 -. .038 .06 
-- 4 

WS PF 1 

WS PF 2 L,. Ground 

Bank Sta I 
1 ~ 1 ' 1 , 8 8 8  ~ t 7 ~ ~ ~ t 9 1 , 1 ~ 1 t , 1 1 8 , 1 ,  

9800 9850 9900 9950 10000 10050 10100 10150 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 0.51 14 RS = 0.51 14 

1437 -' .06 .I_ -. .038 .06-4 

1436- 

14351 - 
1434- 

C -. 
0 .- * __t__ m 

14331 - 
W Bank Sta 

1432- 

1431 - 

1430' , , , , , , , , , , , , , , , , , , , , , , , 
9850 9900 9950 10000 10050 10100 10150 

, ' --'--1 
10200 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH Mountain View Rd. Bridge RS = 0.6259 

Station (ft) 

WASH B 
River =WASH B Reach = LOW REACH RM 0.5964 RS = 0.5964 

1446-' 

1444- 

14421 
C 
0 .- e 
9 5 1440- 

1438- 

1436 

.06 -. .038 .I. -L, .06 + 

II 

4.- 

Bank Sta 

- 
9850 

I ' ' 7 ~ I I I I I  

9900 9950 10000 10050 10100 
1 1 ' ' ~ , 1 1 1  7 

10150 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 0.6261 RS = 0.6261 

1445-4 .075 A-  .038 .L, .075 4 - 
1444- WS PF 1 

1443 - Crit PF 1 

-- 1442 ~ 

WS PF 2 
s. Crit PF 2 

14411 - 
m > Ground a 

1440- Bank Sta 

1439- 

1438- 

1437 I 

9900 
I 

9950 I0000 
I 

10050 
1 ' -7 

I0100 101 50 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH Mountain View Rd. Bridge RS = 0.6259 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 0.7002 RS = 0.7002 

1448- 

1447 - 

- 1446- 

E. 
5 1445- 
9 
0) 

i 
1444- 

1443- 

1442 

b- .075 ----- .038 d. .075 -4 

WS PF 1 

Crit PF 1 

WS PF 2 

Crit PF 2 

Ground 

Levee 

Bank Sta 

1 ~ 1 1  , I ,  I i t  i 8 8 8 1  7 , 1 , 1 , , , , 1 , , , 1 ,  

9800 9850 9900 9950 I0000 10050 I0100 10150 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 0.6384 RS = 0.6384 

,448 .075 .038 .I_ -. .075 

1446- 

egeFia 

1444- / p] 5 Bank Sta 
.ss 
m > 

1442- 

1440- 

1438 
9900 

I 

10000 
I 

10100 
I 

10200 I 0300 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 0.8216 RS = 0.8216 

1460-~ 

1458- 

1456- 
n 

G 
K 

1454;~ 

0 
iii 

1452- 

1450- 

1448 

.075 .I. .038 ---------------- .075 -4 

WS PF 1 

WS PF 2 

Crit PF I 

Crit PF 2 - 
Ground 

Levee 

Bank Sta 

I ~ I ~ / I ~ ~ ~ I I  ( I 1  

9850 9900 9950 I0000 10050 10100 10150 
I r ' " , ' ~ ' '  1 

10200 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 0.7947 RS = 0.7947 

1458- 

1456- 

A 

1454- 

5 .- * 
9 
$ 1452- 

1450- 

1448 

a '075 .038 .075 -4 

Ground 

Bank Sta 

- 
/ " , ' I " I ' /  3 '  

9850 9900 9950 I0000 --T_1 

10200 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 0.9454 RS = 0.9454 

1468-' 

1466- 

1464- 

'a 
m #I > 

1462- 

1460- 

1458 

.075 .038 4 -  .075 -4 

WS PF 1 

WS PF 2 

Ground 

- 

- - *  - .  

, , , , ,  
9850 10050 101 00 10150 

-1 
10200 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 0.8884 RS = 0.8884 

1466-' .075 .L. .038 .075 -4 

1464- WS PF 1 

Crit PF 1 

h 

1462- WS PF 2 
", 
c Crit PF 2 
8 14601 __e__ 

9 Ground 
a = I 

1458- 
Bank Sta 

1456- 

1454 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ t ~ ~ ~ , ~ ~ , , ~ , ~  

9850 9900 9950 10000 10050 10100 10150 10200 771 

Station (ft) 



WASH B 1 
I River = WASH B Reach = LOW REACH 117th Way, 6-72* CMP's RS = 0.9934 

1474- J75, .024 +- .075 -4 

1472- WS PF 1 

1470 - WS PF 2 

1468- 
Crit PF 1 

Crit PF 2 
1466- 

Ground 

1464- Levee 

1462 - Bank Sta 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 0.9712 RS = 0.9712 

k- .075 - .038 .075 -4 

WS PF 1 

Crit PF 1 

WS PF 2 

Crit PF 2 

Ground 

Levee 

Bank Sta 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM ,9936 RS = 0.9936 

.075 ------------+ .038 + .075 4 
xgm- 

4-- 

Levee 

Bank Sta 

1464- 

1462 I ~ " ' I  s 8 7 1 ~ 1 1 8 1 ~ ~ 8 c r ~ 1 ~ J ~ ~ 8 ~ ' J  

9600 9800 10000 10200 10400 10600 10800 I GOO 
Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH 117th Way, 672" CMP's RS = 0.9934 

1474 .075 -4 4 

1472 WS PF 1 

WS PF 2 
1470 - Crit PF 1 

1468 
5 

Crit PF 2 
.- 
..4 m 
2 1466 

Ground 

Levee 

1464 Bank Sta 

1462 

1460 
9 

- IT  
11000 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 1.0822 RS = 1.0822 

1476- k- .075 

1475- 

1474- 

n 

14731 c 
0 .- 
.L m 
5 14721 
ii~ 

1471- 

1470- 

1469 

.J. .038 -- .075 -----sj 

WS PF 2 

Crit PF 2 

Ground 

Bank Sta 

I I 

9800 9900 IOOOO io ioo  10200 
1 

10300 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 1.0024 RS = 1.0024 

1478- 

1476- 

1474- 

-- 1472- 
", 
c 
2 1470- 
m 
5 

1468- 

1466- 

1464- 

1462 

k-. .075 b. .038 .I. I- ,075 -1 

WS PF 1 

WS PF 2 

Crit PF 1 

Crit PF 2 

Ground 

Levee 

Bank Sta 

9600 
1 ' 1 1 1 1 ' 1 ~ 1 1 1 1 ~ 1 1 1 1 , 1 / 1 1 , 1 1  

9800 I0000 10200 10400 10600 10800 

Station (ft) 



WASH B 
River=WASH B Reach =LOWREACH RM 1.1610 R S =  1.161 

1482- 

1481 - 

1480- 

14791 
5 .- 
m 
2 14781 
i 

1477- 

1476- 

1475 

-1 k- .075 PI_ .038 - -4- .075 -- 4 

I ~ ~ ~ ~ I ~ ~ ~ ~ I / ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ' I  

9700 9800 9900 I0000 I0100 10200 10300 10400 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 1.1362 RS = 1.1362 

1481 - 

1480- 

1479- - 
1478- 

5 .- 
.-a 

m 
14771 

i 

1476- 

1475- 

1474 

.Id k- .075 .038 - .075 --------*( 
e g e n b -  

WS PF 1 

WS PF 2 

Ground 

I ~ , '  I 1 1 ,  

9700 9800 9900 10000 I0100 10200 
l ' ' s l l '  ' -7 

10300 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH 118th PI. 4-8' x 3' CBC's RS = 1.172 

1484 ig- .075 ig-d. Jt- .013 a .075 
0 
3 
8 WS PF 1 

1482 
WS PF 2 

Crit PF 1 
g 1480 
C 
0 

Crit PF 2 
.- - 1 _C__ 

$' Ground 
1478 

Bank Sta 

1476 

1474 
9 300 

Station (ft) 

WASH B 

1482 

WS PF 1 
1480 

WS PF 2 
- - - - - -  

Crit PF 1 
g 1478 
C 
0 .- 
.d 

Ground 
1476 iil Bank Sta 

1474 

1472 
9 

l ' ' c ' l ' l ' '  I 1  

10400 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 1 .I788 RS = 1.1788 

1486 - 

1484- 

A 

1482- 

s 
2 14801 
m > 
a 
iij 

1478- 

1476- 

1474 

k- .075, .038 a .075 .-d 

WS PF 1 

WS PF 2 

Ground 

I 

9700 
I ~ ' r l I ' ~ ' '  

9800 9900 I0000 10100 I 0200 10300 
I "  ' -1 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 1 .I 722 RS = 1 .I 722 

WS PF 1 

WS PF 2 
- - -  L - - .  

Crit PF 2 

Ground 

Bank Sta 

-7 

$300 

Station (ft) 



WASH B I 
I River = WASH 8 Reach = LOW REACH RM 1.2775 RS = 1.2775 I 

Station (ft) 

WASH B 
River = WASH 8 Reach = LOW REACH RM 1.231 1 RS = 1.231 1 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 1.3242 RS = 1.3242 

1494-' .075 . -,. . .038 ,075 -. 4 

1493- rzx-I WS PF 1 

1492- 
1 

WS PF 2 

1491- Ground 

14901 
o Bank Sta 
'3 

- 

9 1489- 
cU 
i 

1488- 

1487- 

1486- 

1485 
9850 

1 " ~ ' I ' ~ ' ~ I ~  , # , I ,  8 8 ,  

9900 9950 1oooo Station WASH /-/ (ft) B loo50 ioioo 10150 I I p T -  10200 

River = WASH B Reach = LOW REACH RM I .3076 RS = 1.3076 

1494, 

1492- 

14901 

S .- * 
9 

1488- 

1486- 

1484 

'075 .L. .038 \I- .075 -4 

Fi __)_ 

Bank Sta 

9800 
I I  

9900 10000 
I  

10100 
I 

10200 
I 

10300 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH 120th St. 4-8' x 3' CBC RS = 1.346 

WS PF 1 
. .. *. 

WS PF 2 

Crit PF I 

Crit PF 2 
__f__ 

Ground 

Bank Sta 

00 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH 120th St. 4-8' x 3' CBC RS = 1.346 

1498 

1496 WS PF 1 

1494 
WS PF 2 

- - -  * -  - 
E 
c 1492 Crit PF 2 
0 .- - -- 

1490 
Ground 

a Bank Sta 

1488 

1486 

1484 
9 

-- 
10300 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 1.4195 RS = 1.4195 

1508- 

1506- 

1504- 

1502- 
E. 
r 1500- 
0 

1498- 
(I) 

iij 
1496- 

1494- 

1492 - 

1490 

b- .09 7' .05 .09 +I 

WS PF 1 

Crit PF 1 

WS PF 2 

Crit PF 2 -- . - Ground 

Bank Sta 

- - - 

I I 

9800 9900 
I I 

10000 10100 
1 

10200 

-/ 1- 
10300 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM I .3462 RS = 1.3462 

1500- 

1498- 

1496- 

14941 
5 
.a m 
5 1492- 
KI 

1490- 

1488- 

1486 - 

k-- .09 ..L . 0 5 . 0 9  

. 
3 - 1 Crit PF 2 

. . 
_C_ 

- * 

Bank Sta 
-- -- 

I I I I . ------- 
9800 9900 I0000 10100 10200 i d 0 0  

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 1.5096 RS = 1.5097 

151 5- k- .09 .05 :!: .09 

1510- 

A 

1505- 

E. 
C 

1500 _t_ 

m > 
Ground 

0) 

iii 
1495 

Bank Sta 

1490- 

1485 
9800 

I I I I 

9900 10000 101 00 10200 10300 
I- 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM I .4792 RS = 1.4792 

WS PF 1 

WS PF 2 1 Ground 

Bank Sta 
-- 

00 

Station (ft) 



W A S H  B 
River = WASH B Reach = LOW REACH RM I .5651 RS = 1.5651 

1514-b'09-.05 . + .09 d 

1512- 
WS PF 1 

1510- WS PF 2 

1508- Crit PF 1 
z 
c Crit PF 2 
2 1506- 
9 Ground 
0) 

1504- Levee 

1502- Bank Sta 

1500- 

1498 I 

9900 10000 
1 

10100 
I 

10200 
I 

10300 
I 7  

10400 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 1 .5401 RS = 1.5401 

1512- 

1510- 

1508- 

1506- 35 

1504: 
9 w 

1502-- 

1500- 

1498- 

1496 

B p . 0 9 -  .05 :+ .09 
egen 

WS PF 1 

Crit PF 1 
a - - - 

WS PF 2 

Crit PF 2 

Ground 

Bank Sta 

9800 
I 

9900 I0000 I0100 10200 -1 
10300 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH C.A.P. Crossing; 3-72" Steel Pipes RS = 1.6206 

WS PF I 

WS PF 2 

Crit PF 1 

Crit PF 2 

Ground 

Levee 

Bank Sta 

50 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 1.5767 RS = 1.5767 

1 5 1 6 - ~ ~ . 0 9 . 0 1 3 . 0 9 ~ ~  
egen - - 7 WS PF 1 

1514- 
Crit PF 1 

1512- 
K 
0 i .- a - I ,  - 4- 

9 Ground 
1510- Levee 

Bank Sta 
1508- 

1506 I I 

9900 
1 

9950 I0000 10050 
I 

10100 
r-I 

10150 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 1.6233 RS = 1.6233 

1522- 

1520 - 

151 81 

A 

15161 
5 
.a m 
2 1514- 
W 

1512- 

1510- 

1508 

-.O9 . . . . ,,. .05 ,,. .09 -4 
egen 

A - * - .* - - -  - - . -- . * .. -- . . - . . . * ---- - -- - - . .- - 

WS PF 2 

Crit PF 2 
__)__ 

Ground 

Bank Sta 

--.- - - - - - - A  - - - - - - - - - - - - - . - -  - - -  

9900 10000 101 00 10200 10300 10400 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH C.A.P. Crossing; 3-72" Steel Pipes RS = 1.6206 

1522 - 

15201 

151 8- 

h 

G 1516- 
5 
.a 
m 

15141 
E 

1512- 

1510- 

1508 - 

* .09 . * . / 
7- .05 - 7- .09 -4 

A 

I I I 
9900 10000 10100 10200 10300 10400 

I I 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 1.7383 RS = 1.7383 

1528- k- .065 .L .046 .065 -4 

1526- WS PF I 

1524- WS PF 2 

- 1522 - Ground 
", 
c 1520- Bank Sta 
0 .a 

1518- a - 
W 

151 6- 

1514- 

1512- 

1510 1 I I I I I 

9600 9700 9800 9900 I0000 I O ~ O O  10200 10300 10400 
I 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 1.6445 RS = 1.6445 

1522- 

1520- 

1518- 

- 1516- E 
S .- 1514- 

E 
1512- 

1510- 

1508- 

1506 

k- .09 -L .05 + -.09+ . . . . . - . -. - - .. . .* .. - . - . --  . . . . - 

WS PF 1 

WS PF 2 

Ground 

Bank Sta 

I I I I I I I -- 
9700 9800 9900 10000 10100 10200 10300 10400 10500 

1 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 1.8329 RS = 1.8329 

1528-- 
.L 
r .046 .065 _d( 

1526- WS PF I 
Crit PF I 

- 1524- WS PF 2 
", 
5 

Crit PF 2 
.;; 1522- - 
m > - . . . . . . - . - - - Ground 
al 
i 

1520- 
Bank Sta 

1518- 

1516 I ~ ~ ~ ~ I ~ I ~ ~ I ~ ~ , ~ I ~ ~ ~ ~ I ~ , ~ , ~ ~ ~  

9850 9900 9950 I0000 10050 101 00 10150 10200 
-1 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 1.7892 RS = 1.7892 

1530- 

1528- 

1526- 

h 

1524- 
E. 
c 1522- 
0 
'3 

9 1520- 
al 
iil 

1518- 

1516- 

1514- 

1512 

k- .065 .L .046 - .065 ----tj 
Legend - 

WS PF 1 

Ground 

Bank Sta 

I 

9700 9800 
I ' I r l '  I F '  I ' , 7- 

9900 I0000 10100 10200 1J300 

Station (ft) 



WASH B 
River = WASH B Reach = LOW REACH RM 1.9278 RS = 1.9278 

1545- k- .065 r .  .046 - .065 

1540- 

- s 
2 1535- 
F a 
i 

1530- 

1525- 

.I* 

WS PF 1 

WS PF 2 

Ground 

I I I 

9750 
I 

9800 9850 9900 
I 

9950 
I 

10000 
I I 

10050 10100 10150 i d 0 0  

Station (R) 

WASH B 
River = WASH B Reach = LOW REACH RM 1 .a720 RS = 1 .872 

1540-' 

1538- 

1536- 

1534- - 
1532- 

c 
$ 1530- 
9 

1528- 

1526- 

1524- 

1522- 

1520 

.065 . -- .046 .L .065 - -  * 

WS PF 2 

Ground 

I- Bank Sta 

- - 

9850 
1 7 5 7  I 8 

9900 9950 10000 10050 ioioo I , m s ~ i c ! r ~  ' -1 
10150 

Station (R) 



WASH B 
River = WASH B Reach = LOW REACH RM 2.1 174 RS = 2.1 174 

1550- 

1548- 

1546- 

s 
C 

1544- 
0 .- - 

1542- 
iii 

15401 

1538- 

1536 

.065 . / T ,046 1- .065 .-q 

C 
WS PF I 

r 
WS PF 2 

Ground 

Bank Sta 

I ~ ~ ~ ~ / ~ ~ ~ ~ / ~ ~ ~ ~ I ~ ~ ~ I ~ ~ I ~ I ~ I ,  

9850 9900 9950 10000 10050 I0100 10150 10200 

" 
-7 

Station (ft) 

WASH B 
River = WASH B Reach = LOW REACH RM 2.0244 RS = 2.0244 

1548- 

1546- 

1544- 

1542- 

g 1540- 

5 15381 
g 
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APPENDIX C 

Local Ponding Behind CAP Canal 
(Zone A LOMR) 



October 9,2000 "Most Li~abie City* U.S. Conkm~ce of Mayors 

Federal Emergency Management Agency 
Mitigation Directorate 
Hazard Identification Branch 
500 C Street, SW 
Washington, DC 20472 

Dear Sir or Madam: 

We are submitting the enclosed request and supporting docurnenmion for a Map 
Revision of the Wash "B" A Zone on the upstream side of the Catral Arizona Project 
(CAP) Canal. CVL Consultants, Inc. has completed the enclosed re-study at the request 
of the city, while under. contract to the Flood Control District of Sfaricopa County. 

The existing A Zone mapping on panels 1710 and 1705 completed sometime prior to 
. 1988 was apparently based on preliminary plans for the c a d .  The proposed revision is 
based on more detailed 1993 city topographic mapping and 1993 and 1999 aerial photos 
that reveal the correct as~built location of the canal. The actual location is considerably 
different fiom the location shown on the existing FIRMS, which show ponding water on 
the downstream side of the canal. 

The City of Scottsdale has reviewed and approved of the proposed revision and requests 
that it be approved as soon as possible. If you have any questions regarding this 
information, please call Collis Lovely, city Public Works Planner. at 602-3 12-7852. 
Thanlcs in advance for your cooperation on this &aterr. - 

.@ 

... 

Acting Floodplain Administrator 
Floodplain and Stormwater Management 

Enclosures 

c: Collis Lovely, City Of Scottsdale 
David Boggs, Flood Control District of Maricopa Counq- 
Burke Lokey, P.E., CVL 



October 2,2000 

Mr. Collis Lovely 
City of Scottsdale Engin- Department 
3 93 9 Civic Center Boulevard 
Scottsdale, AZ 8525 1 

Re: Wash B-Upstream of CAP-Zone A F.D.S. 
City of Scottsdale LOMR 
CVL Project No: 99-7002-01 - 

Dear Mr. Lovely: 

Tbis is a request for a Letter of Map Revision (L.OMR.) to the Flood humnce Rate Map (FIRM), 
for the City of Scottsdale, h n a  Pertinent information about this request is listed below: 

Community Affected: Scottsdale, Arizona 
Flooding Source: McDowell Mountains, North and East of Wash B 
FIRM Panels Affected: 0401 3C 1705E (September 30, 1995) and 04013 C171 OD 

(April 15,1988) 
. . 

The existing condition is a ponded Zone A caused by an elevated top of bank ofthe Central Arizona 
Project (CAP), also known the Granite Reef Aqueduci The top of bank intkcepts the flows £+om , 

the east, concentrates it and directs the f l o w  the various culverts located along the CAP. The .-.. 
- flows are directed to the outlets via drainage ditches along the toe of the eastern bark of the CAP. 

. . 
\. - - - 

5 

The new Zone A boundary has b&en delineated based on new -&p6graphy. The new topbgraPbY .,' - 
includes the as-built elevations for- the CAP atignmenf as .well as existing elevaii'ons for the . . 
containment berin just south:of the three 72-inch metal oterchute, pipes crossing the CAP; = $.. ' 

-? . I .  . / - * -  . . - .  . .  . z ,  , -  ., . . . - - - .  
- It is believed that the existing Zone A ires wasplotted witti the proposed alignment f0rthe.c; . . - - 

which does not match the actual existing as-built aligbment The Zone A ponding area must be 
revised to reflect the true alignmint of the CAP and the existing topography. The proposed Zone 
A area is si@cantly difXerent &om the current Zone A area, particularly along 124& St'between 
Shea Boulevard and Mountain View Road Also, it should be noted that the Zone A -area doesnot 
extend west of the eastan bank of the CAP. The revkedZone A boundary does not encompass any 
new structures and removes several structures from the-flood plain, therefore, eliminating theneed 
for flood insurance for the residents in the current Zone A flood plain 



Transportation Department 
7447 E. Indian School Road, Suite 205 
Scottsdale, Arizona 8525 1 
Phone: (480) 312-7696 FAX: (480) 312-4000 

Total Number of Pages: 3 I7 Originals Being Sent via: 

FAX #. @2*506 -460 /  
CICIC. -0.. .-#.a 

Name: 
David Boggs 

Company: 
FCDMC 

From: 
Collis Lovely, Drainage Planner 

Date: 
January 11, 2001 

Project: 
Wash "B" FDS 

I f  you are experiencing any difficulties in receiving this facsimile, please call (480) 31 2-7696. 

L 

Per your request is a copy of the letter from FEMA. Case No. 01-09-074P. 
1 am not sure what it is you are reviewing. I have not anything from CVL recently. 



Federal Emergency Management Agency 
Washington, D.C. 20472 

FAFI!S@,~;".TP,~ DEpi: 

November 30,2000 

Mr. Bill Erickson IN REPLY REFER TO: 
Acting Floodplain Administrator Case No.: 0 1-09-074P 
Floodplain and Stormwater Management Community: City of Scottsdale, AZ 
City of Scottsdale Community No.: 0450 12 
7447 East Indian School Road, Suite 205 
Scottsdale, AZ 85251 3 1 6-ACK.FEX 

Dear Mr. Erickson: 

This responds to your request dated October 9,2000, that the Federal Emergency Management Agency 
(FEMA) issue a revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and 
Incorporated Areas. Pertinent information about the request is listed below. 

Identifier: Wash "B" Upstream of CAP - Zone A FDS 

Flooding Source: Ponding Areas North and East of Wash "B" 

FIRM Panel(s) Affected: 04013C1705 E and 1710 D 

As you may know, FEMA has implemented a procedure to recover costs associated with reviewing and 
processing requests for modifications to published flood infonnation and maps. However, because your 
request corrects a mapping or study analysis error, and is based on flood hazard infonnation meant to 
improve upon that shown on the flood map or within the flood study, and does not partially or wholly 
incorporate manmade modifications within the Special Flood Hazard Area, no fees will be assessed for 
our review. 

We have completed an inventory of the items you submitted. We have received the required data to 
begin a detailed technical review of your request. If additional data are required, we will inform you 
within 60 days of ths date of this letter. 

Please direct all technical questions concerning your request to our Map Coordination Contractor at the 
following address: 

Michael Baker Jr., Inc. 
3601 Eisenhower Avenue, Suite 600 

Alexandria, VA 22304-6425 

When you write us about your request, you must include the case number referenced above ,in your letter. 



If you have any questions concerning your request, FEMA policy, or the National Flood Insurance 
Program in generaI, please call the Revisions Coordinator for your State, Pernille Buch-Pedersen, who 
may be reached, toU free, at 1-877-FEMA MAP (1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazards Study Branch 
Mitigation Directorate 

cc: Mr. Burke Lokey, P.E. 
Director, Water Resources 
Coe & Van Loo Consultants, Inc. 



APPENDIX D 

HY8 Output 



CURRENT DATE: 12-28-2000 

CURRENT TIME: 13:20:11 

F I L E  DATE: 12-27-2000 

F I L E  NAME: V I A L I N D A  I\rq(s) 

FHWA CULVERT ANALYSIS 

HY-8, VERSION 6.0 

I I I 1 

I C I  S I T E  DATA I CULVERT SHAPE, MATERIAL, INLET I 
1 - 1  

I L I I N L E T  

I V I ELEV. 

1 ~ 0 . 1  ( f t )  
I 1 11643.20 

1 2 1  
1 3  1 
1 4 1  

1 5 1  
1 6 1  

I 

OUTLET CULVERT I BARRELS 

ELEV. LENGTH I SHAPE 

(ft) (f t) I MATERIAL 

1634.95 268.13 1 1 RCB 

I 
I 
I 
I 
I 

1 

1 
SPAN R I S E  MANNING INLET I 
(f t) ( f t)  n TYPE I 

12.00 10.00 .013 CONVENTIONALI 
1 
1 
1 
1 
1 

SUMMARY OF CULVERT FLOWS (cfs) FILE:  V I A L I N D A  DATE: 12-27-2000 

ELEV ( f  t) TOTAL 1 2 3 4 5 6 ROADWAY I T R  

1643.20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 0  
1644.35 33.3 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 0  
1644.84 66.6 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 0  
16'5.36 99.9 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 0  

.82 133.2 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 0  
8646.23 166.5 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 0  
1646.61 199.8 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 0  
1646.99 233.1 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 0  
1647.34 266.4 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 0  
1647.68 299.7 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 0  
1648.00 333.0 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 0.0OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  V I A L I N D A  DATE: 12-27-2000 

HEAD 

ELEV ( f t )  
1643.20 

1644.35 
1644.84 

1645.36 
1645.82 

1646.23 
1646.61 
1646.99 

1647.34 
1647.68 

1648.00 

HEAD 

ERROR ( f  t) 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

TOTAL 

FLOW ( c f s )  

0.00 

33.30 

66.60 
99.90 

133.20 

166.50 

199.80 
233.10 
266.40 
299.70 

333.00 

FLOW 

ERROR ( c f s )  

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

% FLOW 

ERROR 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

<1> TOLERANCE ( f t )  = 0.010 <2> TOLERANCE (%) = 1.000 



PERFORMANCE CURVE FOR CULVERT 1 - 1( 12.00 ( f t) BY 10.00 ( f t)) RCB 

D I S -  HEAD- INLET OUTLET 
CHARGE UATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TU OUTLET TU 

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 

(cfs) ( f t )  (ft) (ft) <F4> (ft) ( f t )  ( f t )  ( f t )  ( fps l  ( f p s )  

EL. i n t e t  f a c e  invert 1643.20 f t  EL. out let  invert 1634.95 f t  
EL. i n t e t  t h r o a t  i n v e r t  0.00 f t  EL. i n l e t  crest 0.00 f t  

***** S I T E  DATA ***** CULVERT INVERT 

INLET STATION 

INLET ELEVATION 

OUTLET STATION 

OUTLET ELEVATION 

NUMBER OF BARRELS 

SLOPE (V/H) 

CULVERT LENGTH ALONG SLOPE 

*elf** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 

BARREL SPAN 12.00 f t  

BARREL RISE 10.00 f t  
BARREL MATERIAL CONCRETE 

BARREL MANNING'S n 0.013 

INLET TYPE CONVENTIONAL 

INLET EDGE AND MALL SQUARE EDGE (90 -45  DEG.) 

INLET DEPRESSION NONE 



T A I  LUATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: VIALINDA 

MAIN CHANNEL ONLY F I L E  DATE: 12-27-2000 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BWNDARY 0 
MANNING n LEFT OVER BANK 0.000 
MANNING n MAIN CHANNEL 0.058 
MANNING n RIGHT OVER BANK 0.000 
SLOPE OF CHANNEL 0.0308 f t / f t  

CROSS-SECTION X 

COORD. NO. (f t) 
1 9949.96 
2 9953.14 
3 9965.98 
4 9976.29 
5 9980.83 
6 9990.91 
7 9991.92 
8 10004.30 
9 10015.00 

10 10019.50 
11 10024.46 
12 10045.12 

**'**** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW U.S.E. FROUDE DEPTH VEL. SHEAR 

(cfs) ( f t)  NUMBER ( f t )  ( f /s)  (psf) 
0.00 1634.65 0.000 -0.30 0.00 0.00 

33.30 1635.69 0.728 0.74 3.39 1.26 
66.60 1636.05 0.768 1.10 4.30 1.80 
99.90 1636.34 0.791 1.39 4.93 2.20 

133.20 1636.59 0.806 1.64 5.40 2.53 
166.50 1636.82 0.819 1.87 5.74 2.77 
199.80 1637.03 0.828 2.08 6.03 2.98 
233.10 1637.22 0.837 2.28 6.28 3.17 
266.40 1637.40 0.844 2.45 6.51 3.35 
299.70 1637.57 0.851 2.62 6.72 3.51 
333.00 1637.71 0.857 2.76 6.90 3.65 

Note :  S h e a r  s t r e s s  was c a l c u l a t e d  using R. 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 

EMBANKMENT TOP WIDTH 0.00 f t  

CREST LENGTH 50.00 f t  

OVERTOPPING CREST ELEVATION 1654.84 f t  



CURRENT DATE: 12-28-2000 
CURRENT TIME: 13:46:53 

F I L E  DATE: 12-28-2000 
FILE NAME: SHEA (11(p89) 

FHUA CULVERT ANALYSIS 

HY-8, VERSION 6.0 

r I  I I 

I C I  S I T E  DATA I CULVERT SHAPE, MATERIAL, INLET 1 
I ' J I  I 

I L I INLET W T L E T  CULVERT ( BARRELS 

I V I ELEV. ELEV. LENGTH I SHAPE 
i 

SPAN R ISE  MANNING INLET I 
(NO. ( ( f t )  (ft) (ft) I MATERIAL (ft) ( f t )  n TYPE I 
1 1  11541.53 1540.83 101.00 1 5 R C B  10.00 6.00 -013 CONVENTlONALl 

SUMMARY OF CULVERT FLOWS ( c f s )  F ILE :  SHEA 

ELEV ( f t )  

1542.11 
1543.93 
1544.67 
let-5.29 

.75 
,546.23 

1546.68 
1547.13 
1547.54 
1547.89 

1548.37 
0.00 

TOTAL 

0.0 

201.8 
403.6 
605.4 
807.2 

1009.0 
1210.8 
1412.6 
1614.4 
1816.2 
2018.0 

0.0 

DATE: 12-28-2000 

6 ROADWAY I T R  

0.0 0.00 0 
0.0 0.00 0 

0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 

0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 

0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE:  SHEA DATE: 12-28-2000 

HEAD HEAD TOTAL FLOW % FLOW 

ELEV ( f t )  ERROR ( f  t) F L O U ( c f s )  E R R O R ( c f s 1  ERROR 

1542.11 0.000 0.00 0.00 0.00 
1543.93 0.000 201.80 0.00 0.00 
1544.67 0.000 403.60 0.00 0.00 
1545.29 0.000 605.40 0.00 0.00 
1545.75 0.000 807.20 0.00 0.00 

1546.23 0.000 1009.00 0.00 0.00 
1546.68 0.000 1210.80 0.00 0.00 
1547.13 0.000 1412.60 0.00 0.00 
1547.54 0.000 1614.40 0.00 0.00 
1547.89 0.000 1816.20 0.00 0.00 

1548.37 0.000 2018.00 0.00 0.00 

TOLERANCE ( f t) = 0.010 <2> TOLERANCE (%I = 1.000 



PERFORMANCE CURVE FOR CULVERT 1 - 5 (  10.00 (ft) BY 6.00 (ft)) RCB 

D I S -  HEAD- INLET OUTLET 

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. W T L E T  TW OUTLET TU 

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 

( c f s )  ( f t )  ( f t )  ( f t )  *F4> ( f t)  (f t) (ft) (ft) (fpsl  (fps) 

EL. i n i e t  f a c e  invert 1541.53 f t  EL. o u t l e t  i n v e r t  1540.83 f t  

EL. i n l e t  t h r o a t  invert 0.00 f t  EL. i n le t  c r e s t  0.00 f t  

***** S I T E  DATA It**** CULVERT INVERT ************** 
INLET STATION 11688.00 f t  

INLET ELEVATION 1541.53 f t  

OUTLET STATION 11587.00 f t  

W T L E T  ELEVATION 1540.83 f t  

NUMBER OF BARRELS 5 

SLOPE (V/H) 0.0069 

CULVERT LENGTH ALONG SLOPE 101.00 f t  

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 

BARREL SPAN 10.00 f t  

BARREL R ISE  6.00 f t  

BARREL MATERIAL CONCRETE 

BARRELMANNINGISn 0.013 

INLET TYPE CONVENTIONAL 

INLET EDGE AND WALL SQUARE EDGE (30 -75  DEG. FLARE) 

INLET DEPRESSION NONE 



TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: SHEA 

MAIN CHANNEL ONLY F I L E  DATE: 12-28-2000 
LEFT CHAtrNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING n LEFT OVER BANK 0.000 

MANNING n MAIN CHANNEL 0.058 
MANNING n RIGHT OVER BANK 0.000 
SLOPE OF CHANNEL 0.0070 f t / f t  

CROSS-SECTION X 

COORD. NO. ( f t )  
1 9964.39 
2 9978.31 
3 10016.29 
4 10038.43 
5 '10060.91 
6 10067.43 

******* UNIFORM F L W  RATING CURVE FOR DWNSTREAM CHANNEL 

F L W  W.S.E. FRWDE DEPTH VEL. SHEAR 

(cfs)  ( f t )  NUMBER ( f t )  ( f /s)  (psf) 
0.00 1542.11 0.000 1.28 0.00 0.00 

201.80 1543.77 0.388 2.94 2.41 0.52 
403.60 1544.41 0.412 3.58 3.06 0.75 
605.40 1544.93 0.426 4.10 3.51 0.92 
807.20 1545.37 0.435 4.54 3.86 1.05 

1009.00 1545.74 0.444 4.91 4.17 1.19 
1210.80 1546.08 0.451 5.25 4.46 1.31 
1412.60 1546.39 0.457 5.56 4.72 1.42 
1614.40 1546.69 0.462 5.86 4.95 1.53 
1816.20 1546.96 0.466 6.13 5.16 1.63 
2018.00 1547.23 0.471 6.40 5.36 1.73 

N o t e :  S h e a r  stress was c a l c u l a t e d  using R. 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 

EMBANKMENT TOP WIDTH 80.00 f t  

CREST LENGTH 500.00 f t  

OVERTOPPING CREST ELEVATION 1549.97 f t  



CURRENT DATE: 12-28-2000 
CURRENT TIME: 14:02:41 

F I L E  DATE: 12-28-2000 

F ILE  NAME: CAP [ 0557) 

-- 

FHUA CULVERT ANALYSIS 

HY-8, VERSION 6.0 

1 1  

I c l  
I " *  
I L 1 INLET 

I V I ELEV. 

(N0.1 (ft) 

1 1 11508.80 

1 2 1  
1 3 1  
1 4 1  
1 5 1  
1 6 1  

I 

SITE DATA I - 
OUTLET CULVERT I BARRELS 

ELEV. LENGTH I SHAPE 

( f t )  ( f t )  I MATERIAL 

1507.80 232.00 1 3 RCP 

I 
I 
I 
I 
I 

I 

CULVERT SHAPE, MATERIAL, INLET I 
- 

I 

I 
SPAN RISE MANNING INLET I 
(ft) ( f t)  n TYPE I 
6.00 6.00 .012 IMPR SDT R E C ~  

I 
I 
1 

SUMMARY OF CULVERT FLOWS ( c f s )  FILE: CAP DATE: 12-28-2000 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 

1508.80 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 0 1  

1512.26 250.9 250.9 0.0 0.0 0.0 0.0 0.0 0 . 0 0 1  

1513.95 501.8 501.8 0.0 0.0 0.0 0.0 0.0 0 . 0 0 1  

'c16.01 752.7 752.7 0.0 0.0 0.0 0.0 0.0 0 . 0 0 1  

'.69 1003.6 1003.6 0.0 0.0 0.0 0.0 0.0 0.00 1 

1519.38 1254.5 1203.3 0.0 0.0 0.0 0.0 0.0 47.91 6 

1519.76 1505.4 1244.1 0.0 0.0 0.0 0.0 0.0 259.40 4 

1520.04 1756.3 1273.4 0.0 0.0 0.0 0.0 0.0 476.61 3 

1520.29 2007.2 1298.9 0.0 0.0 0.0 0.0 0.0 703 .383  

1520.52 2258.1 1321.7 0.0 0.0 0.0 0.0 0.0 932.76 3 

1520.73 2509.0 1342.4 0.0 0.0 0.0 0.0 0.0 1163.723 

1519.19 1182.7 1182.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CAP DATE: 12-28-2000 

HEAD HEAD TOTAL FLOW X FLOU 

ELEV (ft) ERROR ( f t )  FLOW ( c f s )  ERROR ( c f s )  ERROR 

1508.80 0.000 0.00 0.00 0.00 

1512.26 0.000 250.90 0.00 0.00 

1513.95 0.000 501.80 0.00 0.00 

1516.01 0.000 752.70 0.00 0.00 

1517.69 0.000 1003.60 0.00 0.00 

1519.38 -0.005 1254.50 3.33 0.27 

1519.76 -0.002 1505.40 1.90 0.13 

1520.04 -0.006 1756.30 6.28 0.36 

1520.29 -0.004 2007.20 4.88 0.24 

1520.52 -0.003 2258.10 3.66 0.16 

1520.73 -0.002 2509.00 2.84 0.11 

TOLERANCE ( f t )  = 0.010 <2> TOLERANCE (%I = 1.000 



PERFORMANCE CURVE FOR CULVERT I - 3(  6.00 ( f t )  BY 6.00 (ft)) RCP 

DIS-  HEAD- INLET OUTLET 

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. WTLET TW WTLET TW 

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 

( c f s )  ( f t)  (ft) (ft) <F4> ( f t )  ( f t )  ( f t )  ( f t )  ( f p s )  (fps) 

EL. i n l e t  f a c e  i n v e r t  1508.80 f t  EL. o u t l e t  i n v e r t  1507.80 f t  

EL. i n l e t  t h r o a t  i n v e r t  1508.80 f t  EL. i n l e t  c r e s t  0.00 f t  

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 8557.00 f t  
I NLET ELEVAT ION 1508.80 f t  

OUTLET STATION 8325.00 f t  

OUTLET ELEVATION 1507.80 f t  

NUMBER OF BARRELS 3 

SLOPE (V/H) 0.0043 

CULVERT LENGTH ALONG SLOPE 232.00 f t  

***** CULVERT DATA SUMMARY ....................... 
BARREL SHAPE CIRCULAR 

BARREL DIAMETER 6.00 f t  

BARREL MATERIAL CONCRETE 

BARREL MANNING'S n 0.012 

INLET TYPE IMPR SDT RECT 

INLET EDGE AND WALL SQUARE EDGE TOP (26 -90  DEG WINGWALL) 

INLET DEPRESSION NONE 

***** SIDE-TAPERED RECTANGULAR IMPROVED INLET *** 
FACE UIDTH 6.00 f t  

SIDE TAPER (4:l TO 6:l) (X:l) 4.00 



TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: CAP 

MAIN CHANNEL ONLY F I L E  DATE: 12-28-2000 
LEFT CHANNEL BDUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING n LEFT OVER BANK 0.000 

MANNING n MAIN CHANNEL 0.013 

MANNING n RIGHT OVER BANK 0.000 
SLOPE OF CHANNEL 0.0043 f t / f t  

CROSS-SECTION X Y 

COORD. NO. ( f t )  (ft) 

1 9979.24 1515.27 
2 9983.64 1507.59 
3 10007.25 1507.31 
4 10014.53 1515.41 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. 

( c f s )  ( f t )  NUMBER ( f t )  ( f /s)  

0.00 1507.31 0.000 -0.49 0.00 

250.90 1508.70 1.319 0.90 8.21 

501.80 1509.34 1.390 1.54 10.57 

752.70 1509.88 1.429 2.08 12.21 

1003.60 1510.34 1.455 2.54 13.51 

1254.50 1510.76 1.474 2.96 14.55 

1505.40 1511.14 1.490 3.34 15.47 

1756.30 1511.51 1.502 3.70 16.27 

2007.20 1511.85 1.512 4.05 17.00 

2258.10 1512.17 1.521 4.37 17.65 
2509.00 1512.48 1.528 4.68 18.25 

N o t e :  S h e a r  stress was c a l c u l a t e d  u s i n g  R. 

SHEAR 

( p s f  

0.00 
0.31 
0.45 
0.56 
0.65 
0.73 
0.80 
0.86 
0.92 

0.97 
1.02 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 

EMBANKMENT TOP WIDTH 40.00 f t  

CREST LENGTH 200.00 f t  

OVERTOPPING CREST ELEVATION 1519.19 f t  



CURRENT DATE: 12-28-2000 
CURRENT TIME: 14:25:35 

F I L E  DATE: 12-28-2000 
F I L E  NAME: l2OTHST (7103) 

FHWA CULVERT ANALYSIS 

HY-8, VERSION 6.0 

I I I 

I C I  S ITE  DATA I CULVERT SHAPE, MATERIAL, INLET I 
I ' I---- 
1 L I INLET 

I V I ELEV. 

1h'o.l (ft) 
1 1 11486.69 

1 2 1  
1 3 1  
1 4 1  

-- - 
I 

OUTLET CULVERT I BARRELS 

ELEV. LENGTH I SHAPE 

( f t )  ( f t) )MATERIAL  

1486.26 80.00 1 4  RCB 

I 
I 
I 

i 
SPAN RISE MANNING INLET I 
( f t)  (ft) n TYPE I 
8.00 3.00 .025 CONVENTIONAL 1 

1 
1 
1 
1 
1 

- - -p - - - -- 

SUMMARY OF CULVERT FLOWS ( c f s )  FILE: 12OTHST 

ELEV ( f t )  

1486.69 
1488.00 

1488.77 
'"39.42 

J.99 
1490.55 

1491 -22 
1491.65 
1491.90 
1492.05 
1492.18 

1491.02 

TOTAL 

0.0 
119.2 
238.4 
357.6 
476.8 
596.0 
715.2 
834.4 
953.6 

1072.8 
1192.0 
677.1 

DATE: 12-28-2000 

6 ROADWAY ITR  

0.0 0.00 1 

0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 

0.0 4.46 3 
0.0 76.83 5 
0.0 179.81 5 
0.0 271.55 3 
0.0 377.65 3 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: l2OTHST DATE: 12-28-2000 

HEAD 

ELEV (ft) 

1486.69 

1488.00 

1488.77 
1489.42 

1489.99 

1490.55 
1491 -22 
1491.65 
1491.90 

1492.05 
1492.18 

HEAD 

ERROR (ft) 

0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
-0.004 
-0.006 

-0.010 
-0.009 
-0.009 

TOTAL 

FLOW ( c f s )  

0.00 

119.20 

238.40 
357.60 
476.80 

596.00 

715.20 
834.40 
953.60 

1072.80 

1192.00 

FLOW 

ERROR ( c f s )  

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
1 .O1 
3.95 
3 -39 

10.28 

11.32 

X FLOW 

ERROR 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.14 
0.47 
0 -36 
0.96 

0.95 

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000 



PERFORMANCE CURVE FOR CULVERT 1 - 4( 8.00 ( f t )  BY 3.00 ( f t)) RCB 

D I S -  HEAD- INLET OUTLET 

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TU W T L E T  TU 

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 

( c f s l  ( f t)  (f t) (ft) <F4> (ft) (ft) ( f t)  ( f t)  (fps) (fps) 

-- 

EL. i n l e t  f a c e  i n v e r t  1486.69 f t  E l .  out let  i n v e r t  1486.26 f t  

EL. i n l e t  t h r o a t  i n v e r t  0.00 f t  EL. i n l e t  c r e s t  0 .00 f t  

***** S I T E  DATA ***** CULVERT INVERT ************** 
INLET STATION 7107.00 f t  

INLET ELEVATION 1486.69 f t  

W T L E T  STATION 7027.00 f t  

OUTLET ELEVATION 1486.26 f t  

NUMBER OF BARRELS 4 

SLOPE (V/H) 0.0054 

CULVERT LENGTH ALONG SLOPE 80.00 f t  

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 

BARREL SPAN 8.00 f t  

BARREL R ISE  3.00 f t  

BARREL MATERIAL CONCRETE 

BARREL MANNING'S n 0.025 

INLET TYPE CONVENTIONAL 

INLET EDGE AND WALL SQUARE EDGE ( 9 0 - 4 5  DEG.) 

INLET DEPRESSION NONE 



TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: l2OTHST 

MAIN CHANNEL ONLY F I L E  DATE: 12-28-2000 
LEFT CHANNEL BOUNDARY 0 

RIGHT CHANNEL BOUNDARY 0 
MANNING n LEFT OVER BANK 0.000 

MANNING n MAIN CHANNEL 0.038 

MANNING n RIGHT OVER BANK 0.000 

SLOPE OF CHANNEL 0.0054 ft/ft 

CROSS-SECT1 ON X 

COORD. NO. ( f t )  
1 9859.39 

2 9931.92 

3 9981 -50 
4 10018.15 

5 10107.41 
6 10259.75 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. 

( c f s )  (ft) NUMBER (ft) ( f /s )  
0.00 1486.26 0.000 0.00 0.00 

119.20 1486.91 0.453 0.65 1.84 
238.40 1487.19 0.478 0.93 2.29 
357.60 1487.41 0.493 1.15 2.59 
476.80 1487.60 0.504 1.34 2.82 
596.00 1487.76 0.512 1.50 3.01 
715.20 1487.90 0.519 1.64 3.17 
834.40 1488.03 0.526 1.77 3.34 
953.60 1488.14 0.532 1.88 3.49 
1072.80 1488.25 0.537 1.99 3.63 
1192.00 1488.35 0.541 2.09 3.76 

N o t e :  S h e a r  s t r e s s  u a s  c a l c u l a t e d  u s i n g  R. 

SHEAR 

@sf) 
0.00 

0.17 

0.24 

0.29 

0.33 

0.36 

0.39 

0.42 

0.45 

0.48 

0.50 

ROADUAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 

EMBANKMENT TOP WIDTH 80.00 f t  

***** USER DEFINED ROADUAY PROFILE 

CROSS-SECTION X Y 

COORD. NO. f t  f t  

1 9800.00 1492.01 
2 10000.00 1491.02 
3 10200.00 1497.17 

4 10259.75 1495.70 



CURRENT DATE: 10-04-2000 
CURRENT TIME: 08:09:21 

FILE DATE: 10-04-2000 
FILE NAME: 6188 

SUMMARY OF CULVERT FLOWS (cfs) FILE: 6188 DATE: 10-04-2000 

- 
FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.0 

ELEV (ft) 
1474.34 
1476.94 
1478 -37 
1478.64 
1478.89 
1479.05 
1479.23 
1479.40 
1479.56 
1479.70 
1479.84 
1478 -20 

TOTAL 
0.0 

400.0 
800.0 

1192.0 
1600.0 
2000.0 
2400.0 
2800.0 
3200.0 
3600.0 
4000.0 
661.0 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
4 RCB 8.00 3.00 .012 CONVENTIONAL 

C 
u .  
L 
V 
NO. 
1 
2 
3 
4 
5 
6 

ROADWAY ITR 
0.00 1 
0.00 1 

SITE DATA 

INLET OUTLET CULVERT 
ELEV . ELEV. LENGTH 
(ft) (ft) (ft) 

1474.34 1473.69 50.00 

104.17 
444.64 
866.41 

1193.82 
1586.01 
1988.49 
2390 -19 
2790.64 
3190.65 
OVERTOPP 

8 
4 
4 
3 
3 
3 
3 
3 
3 

ING 

JUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 6188 DATE: 10-04-2000 

HEAD 
ELEV (ft) 
1474 -34 
1476.94 
1478.37 
1478.64 
1478.89- 
1479.05 
1479.23 
1479.40 
1479.56 
1479.70 
1479.84 

HEAD 
ERROR (ft) 

0.000 
0.000 
-0.005 
-0.003 

TOTAL 
FLOW (cfs) 

0.00 
400.00 
800.00 

1192.00 
1600.00 
2000.00 
2400.00 
2800.00 
3200.00 
3600.00 
4000.00 

FLOW 
ERROR (cfs) 

0.00 
0.00 
3.23 
6.78 
4.29 
6.18 

13.99 
11.51 
9.81 
9.36 
9.35 

% FLOW 
ERROR 
0.00 
0.00 

el> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 



CURRENT DATE: 10-04-2000 
CTTRRRNT TTME: 08:09:21 

FILE DATE: 10-04-2000 
FILE NAME: 6188 --*------ - - - ~ - - - - 

-- - 

PERFORMANCE CURVE FOR CULVERT 1 - 4( 8.00 (ft) BY 3.00 (ft)) RCB 

CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL 
BARREL MANNING'S n 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

BOX 
8.00 ft 
3.00 ft 

CONCRETE 
0.012 
CONVENT1 ONAL 
SQUARE EDGE (30-75 DEG. FLARE) 
NONE 



CURRENT DATE: 10-04-2000 
CURRENT TIME: 08:09:21 

FILE DATE: 10-04-2000 
FILE NAME: 6188 

TAILWATER 

CROSS-SECTION 
COORD. NO. 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 
FLOW 
(cf s) 
0.00 

400.00 
800.00 

1192.00 
1600.00 
2000.00 
2400.00 
2800.00 
3200.00 
3600.00 
4000.00 
Shear st 

W.S.E. 
(ft) 

1473.50 
1475.23 
1476.09 
1477.08 
1477 -47 
1477.80 
1478.09 
1478.38 
1478.50 
1478.50 
1478.50 

.ress was ca 

FROUDE 
NUMBER 
0.000 
0.737 
0.780 
0.752 
0.768 
0.781 
0.792 
0.799 
0.802 

DEPTH 
(ft) 

-0.19 
1.54 
2.40 
3.40 
3.78 
4.11 
4.40 
4.69 
4.81 
4.81 
4:81 

uslng 

SHEAR 
( sf) 
g.00 
0.98 
1.40 
1.09 
1.24 
1.36 
1.49 
1.58 
1.61 
1.61 
1.61 

FILE NAME: 
FILE DATE: 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
30.00 ft 
500.00 ft 
1478.20 ft 



CURRENT DATE: 10-04-2000 
CURRENT TIME: 08:55:46 

FILE DATE: 10-04-2000 
FILE NAME: 5245 

- 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.0 

SUMMARY OF CULVERT FLOWS (cf S )  FILE: 5245 DATE: 10-04-2000 

C 
u 
L 
V 
NO. 
1 
2 
3 
4 
5 
6 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1461.80 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1465.30 

0.00 1 
400.0 400.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

1466.95 800.0 800.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1468.39 1192.0 1177.6 0.0 0.0 0.0 0.0 0.0 3.09 13 
1468.72 1600.0 1274 -1 0.0 0.0 0.0 0.0 0.0 316.52 4 
1468.95 2000.0 1319.2 0.0 0.0 0.0 0.0 0.0 677.29 4 
1469.14 2400.0 1355.9 0.0 0.0 0.0 0.0 0.0 1025.50 3 
1469.31 2800.0 1402.3 0.0 0.0 0.0 0.0 0.0 1388.51 3 
1469.47 3200.0 1437.4 0.0 0.0 0.0 0.0 0.0 1755.24 3 
1469.62 3600.0 1469.7 0.0 0.0 0.0 0.0 0.0 2124.09 3 
1469.77 4000.0 1485.3 0.0 0.0 0.0 0.0 0.0 2504.26 3 
1468.37 1177.6 1177.6 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

JMMARY OF ITERATIVE SOLUTION ERRORS FILE: 5245 DATE: 10-04-2000 

SITE DATA 

INLET OUTLET CULVERT 
ELEV . ELEV. LENGTH 
(ft) (ft) (ft) 

1461.80 1461.60 117.00 

HEAD 
ELEV (ft) 
1461.80 
1465.30 
1466.95 
1468.39 
1468.72 -- 
1468.95 
1469.14 

CULVERT SHAPE, MATERIAL, INLET 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
6 CSP 6.00 6.00 .024 CONVENTIONAL 

HEAD 
ERROR (ft) 

0.000 
0.000 
0.000 
-0.010 
-0.005 

TOTAL 
FLOW (cfs) 

0.00 
400.00 
800.00 

1192.00 
1600.00 
2000.00 
2400.00 
2800.00 
3200.00 
3600.00 
4000.00 

FLOW 
ERROR (cfs) 

0.00 
0.00 
0.00 

11.30 
9.38 
3.47 
18.58 
9.19 
7.34 
6.25 

10.44 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.95 
0.59 

. 

<I> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%)  = 1.000 



CURRENT DATE: 10-04-2000 FILE DATE: 10-04-2000 
CURRENT TIME: 08:55:46 FILE NAME: 5245  

PERFORMANCE CURVE FOR CULVERT 1 - 6 (  6 .00  (ft) BY 6 .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 

(ft) (ft) 
VEL 

(cf S) (ft) cF4> (ft) (ft) (ft) (ft) (fp~j (fpd 
0 .00  1461 .80  0 .00  -0 .20  0-NF 0 .00  0 .00  0 . 0 0  -0 .10  0 .00  0 .00  

400 .00  1 4 6 5 . 3 0  3 . 0 3  3 . 5 0  2-M2c 3 . 7 1  2 .16  2 . 1 6  1 . 1 4  7 . 2 5  4 . 9 7  
800 .00  1 4 6 6 . 9 5  4 . 5 5  5 . 1 5 2 - M 2 c  6 .00  3 .12 3 . 1 2  1 . 7 1  8 . 9 8  6 .15  

1 1 7 7 . 6 1  1468 .40  5 . 8 7  6 .602 -M2C 6 . 0 0  3 .82  3 . 8 2  2 .14  1 0 . 3 6  6 .92  
1274 .10  1468 .72  6 . 2 3  6 . 9 2 2 - M 2 c  6 .00  3 .97  3 . 9 7  2 . 5 1  1 0 . 7 0  7 . 5 5  
1319 .24  1 4 6 8 . 9 5  6 .40  7 . 1 5  2-M2c 6 . 0 0  4 .05  4 . 0 5  2 . 8 1  1 0 . 8 4  8 . 0 7  
1355 .92  1 4 6 9 . 1 5  6 .54  7 . 3 5  2-M2c 6 .00  4 . 1 1  4 . 1 1  3 . 1 0  1 0 . 9 6  8 . 5 3  
1 4 0 2 . 3 1  1 4 6 9 . 3 1  6 . 7 2  7 . 5 1 2 - M 2 c  6 .00  4 .19  4 . 1 9  3 . 3 5  1 1 . 1 0  8 . 9 2  
1437 .42  1 4 6 9 . 4 7  6 . 8 5  7 . 6 7 2 - M 2 c  6 . 0 0  4 .24  4 .24  3 . 5 8  1 1 . 2 3  9 . 2 7  
1469 .66  1 4 6 9 . 6 2  6 .98  7 . 8 2  2-M2c 6 . 0 0  4 .28  4 .28  3 . 8 1  1 1 . 3 7  9 . 5 9  
1485 .30  1469 .84  7 . 0 5  8 . 0 4 7 - M 2 c  6 .00  4 .30  4 . 3 0  4 . 0 1  1 1 . 4 3  9 . 8 9  

El. inlet face invert 1461 .80  ft El. outlet invert 1 4 6 1 . 6 0  ft 
El. inlet throat invert 0 .00  ft El. inlet crest 0 .00  ft 

SITE DATA ***** CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V H) 
CULVERT I ENGTH ALONG SLOPE 
CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL DIAMETER 
BARREL MATERIAL 
BARREL MANNING'S n 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

CIRCULAR 
6 . 0 0  ft 

CORRUGATED 
0.024 

STEEL 

CONVENTIONAL 
SQUARE EDGE WITH HEADWALL 
NONE 



CURRENT DATE: 10-04-2000 
CURRENT TIME: 08:55:46 

FILE DATE: 10-04-2000 
FILE NAME: 5245 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 5245 
MAIN CHANNEL ONLY FILE DATE: 10-04-2000 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING n LEFT OVER BANK 0.000 
MANNING n MAIN CHANNEL 0.030 
MANNING n RIGHT OVER BANK 0.000 
SLOPE OF CHANNEL o.0100 ft/ft 

CROSS-SECTION X Y 
COORD. NO. 

1 
(ft) 

9750.00 
(ft) 

1472.10 
2 9960.00 1467.20 
3 9980.00 1466.30 
4 10000.00 1461.50 
5 10050.00 1461.50 
6 10100.00 1464.00 
7 10180.00 1469.00 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

Note : 

FLOW 
(cf s) 
0.00 

400.00 
800.00 
1192.00 
1600.00 
2000.00 
2400.00 
2800.00 
3200.00 
3600.00 
4000.00 
Shear st 

W.S.E. 
(ft) 

1461.50 
1462.74 
1463.31 
1463.74 

.ress was 

FROUDE 
NUMBER 
0.000 
0.873 
0.920 
0.948 
0.968 
0.985 
0.998 
1.009 

DEPTH 
(ft) 

-0.10 
1.14 

SHEAR 
( sf) 
B.00 
0.63 
0.86 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
80.00 ft 

500.00 ft 
1468.37 ft 



APPENDIX E 

Floodplain Delineation Maps 
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LIMIT OF STUDY 
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CORNER SECTION 2 

LEGEND 

100-YR FLOODPLAIN BOUNDARY 

FLOODWAY BOUNDARY - -  
HYDRAULIC BASE L I N E  M12.0 M13.0 
0 WITH RIVER MILE STATION ,-.---, 

CROSS SECT I ON FP= 1 0 0  Y r  WSE @--------I FW= F l oodway WSE 

ELEVATION REFERENCE MARK ERM XXX 

BASE FLOOD ELEVATIONS r\_r\3/-1221-/~- 

ZONE DESIGNATIONS ZONE AE 

CORPORATE L I M I T S  - - - - - - - - - - - - - - - - - - - - - - - - - " " - - - -  C o r p o r a t e  L i m i t s  

COUNTY PARISH, STATE OR C o u n t y  B o u n d a r y  
INTERNATIONAL BOUNDARY 

ELEVATION REFERENCE MARKS 
NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL 

GEODETIC VERTICAL DATUM OF 1929. 
CONVERSION FACTGR 1929 NGVD TO 1988 
NAVD== + 1.77 

I. D *  NUMBER ELEVATION ( FT 1 DESCRIPTION/LOCAT ION 

ERM 6 NAVD ' 8 8  1804.42 AMC BCHH, 1974  v 

DOWN 1.2 '9 +/-50' NE 
OF INTERSECTION OF 
CACTUS ROAD AND 
136TH STREET 

NOTES 

- THE HYDRAULIC BASE L I N E  I S  CROSS SECTION STATION 
10p000  UNLESS NOTED OTHERWISE 

INDEX MAP 

S C A L E :  1 "= 200 FEET 
CONTOUR I N T E R V A L  = 2 F E E T  I 

I F L I G H T  D A T E S :  SEPTEMBER 19931  

I 

NO. j F ~ L ~ N  --yq-- bKr E 

I FLOOD CONTWOlL DISTRICT I( 
OF MARICOPA COUNTY 

I 

I 

FLOOD DELINEATION STUDY OF 
WASM- B 

F.C.D. CONTRACT NO. 99-10 

SHEET 5 OF 5 1 
I u I 

THIS MAPPPING WAS PROVIDED BY THE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY* 
$RUM CITY OF SCOTTSDALE 1993 TOP0 





6.0 GENERAL DOCUMENTATION AND CORRESPONDENCE 

6.1 Special Problem Reports 

During the course of this floodplain delineation study, several unique situations 

were identified. Although there were not any special problem reports, these special problems 

and solutions were documented in other sections of the Technical Data Notebook (TDN). 

Hydrologic Special Problems and solutions are documented in the Hydrology Report under 

separate cover, and Hydraulic Special Problems are documented in the Hydraulics Report under 

separate cover. 

6.2 Contact 

The majority of the coordination between the FCDMC and CVL, including 

submittals for this floodplain delineation study were made through meetings. However, some 

coordination was made over the telephone, by facsimile machine, by memoranda, by email or by 

letter. Typically, meeting times were coordinated by email, and the draft minutes to the meetings 

were sent to the FCDMC by email for acceptance or modifications. Telephone coordination 

agreements were often followed up with memoranda or letters. Copies of these Communication 

Documentation, Memoranda, and letters are included in the appendix. 

6.3 Meeting Minutes 

Numerous meetings were held between the FCDMC and CVL to discuss the flood 

insurance study and to make technical decisions. CVL prepared minutes of these meetings. 

Copies of these minutes are included in the appendix. 



7.0 DRAFT FIS REPORT 

Hydrologic and hydraulic analyses for Wash "B" (between Cactus Road and Doubletree 

Ranch Road) and one tributary were performed for the Flood Control District of Maricopa 

County. This work was performed by Coe & Van Loo Consultants, Inc., and was completed in 

December 2000. 

Flooding Source 
Wash "B" 

Tributary 

Limits of Study 
From the Cactus Road alignment to 
Doubletree Ranch Road 
From confluence with Wash "B" to Via Linda 

Wash "B" and one tributary flow southwesterly to the Salt River/Pima Indian 

Reservation. 

Location Peak Discharge (cfs) 
Flooding Source and Location Section-Section 10-year 50-year 100-year 500-year 
Wash "B" 

Tributary to Wash "B" 

Cross section data for delineations performed for the Wash "B" Floodplain Delineation 

Study were developed from 1" = 200' scale, 2-foot contour interval topographic mapping. 

Starting water surface elevations were computed using the slope-area method. 

Flooding Source Channel 
Wash "B" below C.A.P. Canal 0.045-0.065 
Wash "B" above C.A.P. Canal 0.046-0.058 

Tributary 

Overbanks 
0.04-0.09 

0.065-0.08 
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FEMA Response Letter 



%?I Washington, D.C. 20472 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Mary Manross 
Mayor, City of Scottsdale 
3 939 North Drinkwater Boulevard 
Scottsdale, AZ 8525 1 

IN REPLY REFER TO: 
Case No.: 02-09-1 084X 

Community: City of Scottsdale, AZ 
Community No.: 0450 12 
Panels Affected: 040 13C1705 F and 1710 E 
Effective Date of 
This Revision: 

Dear Mayor Manross: 

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective 
Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, 
Arizona and Incorporated Areas (the effective FIRM and FIS report for your community), in accordance 
with Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated July 24,2001, 
Mr. Richard P. Harris, P.E., Project Manager, Flood Control District of Maricopa County, requested that 
FEMA revise the FIRM and FIS report to show the effects of new hydrologic and hydraulic analyses and 
existing culverts along Wash B from Doubletree Ranch Road to approximately 3,800 feet upstream of 
Via Linda and along Wash B Tributary from the confluence with Wash B to approximately 2,000 feet 
upstream. In response to Mr. Harris's request, we issued a Letter of Map Revision (LOMR) on May 21, 
2002, that will become effective on September 12,2002 (Case No. 01-09-987P). This LOMR is a 
re-issuance of the May 21 LOMR to incorporate improved flood hazard information on the 
above-referenced map panels and to revise the elevations of the flood having a 1-percent chance of being 
equaled or exceeded in any given year (base flood). 

All data required to complete our review of this request were submitted with letters from Mr. William 
Erickson, Floodplain Administrator, Storm Water Division, Transportation Systems Department, City of 
Scottsdale; Mr. Marc McIntosh, E.I.T., Assistant Project Manager, Water Resources Department, Coe & 
Van Loo Consultants, Inc.; and Mr. Harris. Because this LOMR is based on a detailed hydrologic or 
hydraulic study conducted by a Federal, State, or local agency to replace an approximate study conducted 
by FEMA and shown on the flood map, fees were not assessed for the review. 

We have completed our review of the submitted data and the flood data shown on the effective FIRM 
and in the effective FIS report. We have revised the FIRM and FIS report to modify the elevations, 
floodplain and floodway boundary delineations, and zone designations of the base flood Aong Wash B 
from Doubletree Ranch Road to approximately 3,800 feet upstream of Via Linda and along Wash B 
Tributary from the confluence with Wash B to approximately 2,000 feet upstream. As a result of the 
modifications, the Base Flood Elevations (BFEs) for Wash B from 116th Street (Extended) to the 
Hayden Rhodes Aqueduct increased, and the width of the Special Flood Hazard Area (SFHA), the area 
that would be inundated by the base flood, increased in some areas and decreased in other areas. A 
regulatory floodway was added along Wash B from 1 16th Street (Extended) to the Hayden Rhodes 
Aqueduct. BFEs, SFHAs, and regulatory floodways were added along Wash B from Doubletree Ranch 



Road to 116th Street (Extended); along Wash B from approximately 1,100 feet upstream of the Hayden 
Rhodes Aqueduct to approximately 3,800 feet upstream of Via Linda; and along Wash B Tributary 
from the confluence with Wash B to approximately 2,000 feet upstream. An SFHA designated Zone A, 
with no BFEs determined, along Wash B was modified from the Hayden Rhodes Aqueduct to 
approximately 1,100 feet upstream. The modifications are shown on the enclosed annotated copies of 
FIRM Panels 040 13C 1705 F and 040 13C 17 10 E and affected portions of the Summary of Discharges 
Table and Floodway Data Table. Profile Panels 1199P through 1207P were added to the FIS report. 
This LOMR hereby revises the above-referenced panels of the effective FIRM and the affected portions 
of the FIS report, both dated July 19,2001. 

The modifications are effective as of the date shown above. The map panels as listed above, and as 
modified by this letter will be used for all flood insurance policies and renewals issued f i r  your 
community. 

The following table is a partial listing of existing and modified BFEs: 

Existing BFE Modified BFE 
Location (feet)* (feet)* 

Wash B: 
Approximately 50 feet upstream of Doubletree Ranch Road None 1,403 
At 120th Street 1,488 1,49 1 
At Hayden Rhodes Aqueduct 1,506 1,517 
Approximately 1,110 feet upstream of Hayden 
Rhodes Aqueduct None 1,519 

Approximately 3,800 feet upstream of Via Linda None 1,781 

Wash B Tributary: 
Approximately 250 feet upstream of confluence 
with Wash B None 1,572 

Approximately 100 feet downstream of Via Linda None 1,600 

*Referenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot 

Public notification of the proposed modified BFEs will be given in the Arizona Republic on or about 
July 18 and July 25,2002. This public notification supersedes the prior public notification of proposed 
modified BFEs that was published in the Arizona Republic on or about June 6 and June 13,2002. A 
copy of this (July) notification is enclosed. In addition, a notice of changes will be published in the 
Federal Register. Within 90 days of the second publication in the Arizona Republic, any interested party 
may request that FEMA reconsider the determination made by this LOMR. Any request for 
reconsideration must be based on scientific or technical data. All interested parties are on notice that, 
until the 90-day period elapses, the determination to modify the BFEs made by this LOMR may itself be 
modified. 

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents 
and mortgage lenders, your community will serve as a repository for these new data. We encourage you 
to disseminate the information reflected by this LOMR throughout the community, so that interested 
persons, such as property owners, local insurance agents, and mortgage lenders, may benefit from the 



information. We also encourage you to prepare a related article for publication in your community's 
local newspaper. This article should describe the assistance that officials of your community will give to 
interested persons by providing these data and interpreting the NFIP maps. 

We will not physically revise and republish the FIRM and FIS report for. your community to reflect the 
modifications made by this LOMR at this time. When changes to the previously cited FIRM panels and 
FIS report warrant physical revision and republication in the future, we will incorporate the 
modifications made by this LOMR at that time. 

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, 
the floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable 
to your community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of 
the NFIP regulations. 

This LOMR is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all floodplain development and for ensuring all necessary 
permits required by Federal or State law have been received. State, county, and community officials, 
based on knowledge of local conditions and in the interest of safety, may set higher standards for 
construction in the SFHA. If the State, county, or community has adopted more restrictive or 
comprehensive floodplain management criteria, these criteria take over the minimum NFIP 
criteria. 

The basis of this LOMR is, in whole or in part, a channel-modification/culvert project. NFIP regulations, 
as cited in Paragraph 60.3(b)(7), require that communities ensure that the flood-carrying capacity within 
the altered or relocated portion of any watercourse is maintained. This provision is incorporated into 
your community's existing floodplain management regulations. Consequently, the ultimate 
responsibility for maintenance of the modified channel and culverts rests with your community. 

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XI11 of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
400 1-4 128, and 44 CFR Part 65. Pursuant to Section 13 6 1 of the National Flood Insurance Act of 1968, 
as amended, communities participating in the NFIP are required to adopt and enforce floodplain 
management regulations that meet or exceed minimum NFIP criteria. These criteria are the minimum 
and do not supersede any State or local requirements of a more stringent nature. This includes adoption 
of the effective FIRM to which the regulations apply and the modifications described in this LOMR. 
Our records show that your community has met this requirement. 

A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO 
will be the primary liaison between your community and FEMA. For information regarding your CCO, 
please contact: 

Mr. Jack Eldridge 
Chief, Community Mitigation Programs Branch 

Federal Emergency Management Agency, Region IX 
1 1 1 1 Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(5 10) 627-71 84 



If you have any questions regarding floodplain management regulations for your community or the NFIP 
in general, please call the CCO for your community at the telephone number cited above. If you have 
any questions regarding this LOMR, please call our Map Assistance Center, toll free, at 
1-877-FEMA MAP (1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazards Study Branch 
Federal Insurance and 
Mitigation Administration 

Enclosures 

cc: Mr. Richard P. Harris, P.E. 
Project Manager 
Flood Control District 

of Maricopa County 

Mr. William Erickson 
Floodplain Administrator 
Storm Water Division 
Transportation Systems Department 
City of Scottsdale 

Ms. Shanna Yager 
Floodplain Administrator 
Flood Control District 
of Maricopa County 

Mr. Victor Calderon 
Community Assistance Program Manager 
Arizona Division of Emergency 
Management 

For: Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Federal Insurance and 
Mitigation Administration 

/ Mr. Marc McIntosh, E.I.T. L 
Assistant Project Manager 
Water Resources Department 
Coe & Van Loo Consultants, Inc. 



CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE CITY 
OF SCOTTSDALE, MARICOPA COUNTY, ARIZONA, UNDER THE NATIONAL FLOOD 
INSURANCE PROGRAM 

On July 19, 2001, the Federal Emergency Management Agency identified Special Flood Hazard 
Areas (SFHAs) in the City of Scottsdale, Maricopa County, Arizona, through issuance of a Flood 
Insurance Rate Map (FIRM). The Federal Insurance and Mitigation Administration has determined that 
modification of the elevations of the flood having a 1-percent chance of being equaled or exceeded in any 
given year (base flood) for certain locations in this community is appropriate. The modified Base Flood 
Elevations (BFEs) revise the FIRM for the community. 

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. 

A hydraulic analysis was pedormed to incorporate the effects of new hydrology and existing culverts 
along Wash B from Doubletree Ranch Road to approximately 3,800 feet upstream of Via Linda and along 
Wash B Tributary from the confluence with Wash B to approximately 2,000 feet upstream. This has 
resulted in the establishment of a regulatory floodway, increases and decreases in SFHA width, and 
increased BFEs for Wash B from 116th Street (Extended) to the Hayden Rhodes Aqueduct. BFEs, 
SFHAs, and regulatory floodways were established along Wash B from Doubletree Ranch Road to 
1 16th Street (Extended); along Wash B from approximately 1,100 feet upstream of the Hayden Rhodes 
Aqueduct to approximately 3,800 feet upstream of Via Linda; and along Wash B Tributary from the 
confluence with Wash B to approximately 2,000 feet upstream. The table below indicates existing and 
modified BFEs for selected locations along the affected lengths of the flooding source(s) cited above. 

Existing BFE Modified BFE 
Location (feet)* (feet)* 

Wash B: 
Approximately 50 feet upstream of Doubletree Ranch Road None 1,403 
At 120th Street 1,488 1,49 1 
At Hayden Rhodes Aqueduct 1,506 1,517 
Approximately 1,110 feet upstream of Hayden 
Rhodes Aqueduct None 1,519 

Approximately 3,800 feet upstream of Via Linda None 1,781 

Wash B Tributary: 
Approximately 250 feet upstream of confluence 
with Wash B None 1,572 

Approximately 100 feet downstream of Via Linda None 1,600 

*National Geodetic Vertical Datum, rounded to nearest whole foot 

Under the above-mentioned Acts of 1968 and 1973, the Federal Insurance and Mitigation Administration 
must develop criteria for floodplain management. To participate in the National Flood Insurance Program 
(NFIP), the community must use the modified BFEs to administer the floodplain management measures 
of the NFIP. These modified BFEs will also be used to calculate the appropriate flood insurance premium 
rates for new buildings and their contents and for h e  second layer of insurance on existing buildings and 
contents. 



Upon the second publication of notice of these changes in this newspaper, any person has 90 days in 
which he or she can request, through the Chief Executive Officer of the community, that the Federal 
Insurance and Mitigation Administration reconsider the determination. Any request for reconsideration 
must be based on knowledge of changed conditions or new scientific or technical data. All interested 
parties are on notice that until the 90-day period elapses, the Federal Insurance and Mitigation 
Administration's determination to modify the BFEs may itself be changed. 

Any person having knowledge or wishing to comment on these changes should immediately noti@: 

The Honorable Mary Manross 
Mayor, City of Scottsdale 
3 93 9 North Drinkwater Boulevard 
Scottsdale, AZ 8525 1 



Revised Firm Map 
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Summary of Discharges 



Table 1. Sun~~nary of Discharges 

Flooding Source and Location 

Wash B 
At I 12131 Street 
At Shea Boulevard 
Appn)xirnalc 3,900 I'cet upstream of Via Linda 

Wash B Tributary 
Appn)ximately 1,000 feet North of the Confluence 

with Wash B 

' ~ o t  computed 

Drainage Area 
(Suuare Miles) 

Peak Discharges (Cubic Feet per Second) 
10-Year 50-Year 100-Y ear 500-Year 



Floodway Data 



FLOODING SOURCE 

FEDERALEMERGENCYMANAGEMENTAGENCY 

ARICOPA COUNTY, AZ 

CROSS SECTION 

Wash B 

DISTANCE1 

FLOODWAY 

WIDTH 
(FEET) 

BASE FLOOD 
WATER-SURFACE ELEVATION 

REGULATORY SECTION AREA 
(SQUARE FEET) 

MEAN VELOCITY 
(FEET PER 
SECOND) 

INCREASE I 

(FEET NGVD) I 

WITHOUT 
FLOODWAY 

WITH 
FLOODWAY 



FLOODING SOURCE 

'E'eet above confluence with Wash B 

FEDERALEMERGENCYMANAGEMENTAGENCY FLOODWAY DATA 

WASH B TRIBUTARY 

CROSS SECTION DISTANCE' 

FLOODWAY 

Wash B Tributary 

WIDTH 
(FEET) 

BASE FLOOD 
WATER-SURFACE ELEVATION 

REGULATORY SECTION AREA 
(SQUARE FEET) 

MEAN VELOCITY 
(FEET PER 
SECOND) (FEET NGVD) 

WITHOUT 
FLOODWAY 

WITH 
FLOODWAY INCREASE 



Flood Profiles 



500-YEAR FLOOD 

------- 100-YEAR FLOOD 
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10-YEAR FLOOD 

'-- STREAM BED 
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STREAM DISTANCE I N  FEET ABOVE DOUBLETREE RANCH ROAD 
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Communication Documentation, 
Memoranda and Letters 



Mr. Richard P. Harris, P.E. 
Flood Control District 
of Maricopa County 

2801 West Durango Street 
Phoenix, AZ 85009-6399 

ONAL FLOOD INSURANCE PROG ~ r ~ r  mi3L  ;:fTs s-- 
- 

- - a  - 
FEMA MAP COORDINATION CONTRACTOR 

February 22,2002 

IN REPLY REFER TO: 
Case No.: 01-09-987P 
Community: City of Scottsdale, AZ 
Community No.: 045012 

Dear Mr. Harris: 

This acknowledges receipt of additional data in support of your request for a Letter of Map Revision for 
the above-referenced community. Our review of the submitted data indicates we have the minimum data 
needed to continue our evaluation. If we need additional data to complete our evaluation, or if delays are 
encountered, we will notify you in writing within 60 days of the date of this letter. 

If you write to us about your request, please include the case number shown above in your letter. If you 
have general questions about your request, Federal Emergency Management Agency (FEMA) policy, or 
the National Flood Insurance Program, please call the FEMA Map Assistance Center, toll free, at 
1-877-FEMA MAP (1-877-336-2627). If you have specific questions concerning your request, please 
call the Revisions Coordinator for your State, Pernille Buch-Pedersen, who may be reached at 
(703) 3 17-6224. 

Sincerely, 

Andrea L. Ryon, P.E., Director 
Engineering Division 
Michael Baker Jr., Inc. 

cc: Mr. William Erickson 
Floodplain Administrator 
Storm Water Division 
Transportation Systems Department 
City of Scottsdale 

Ms. Shanna Yager 
Floodplain Administrator 
Flood Control District 

of Maricopa County 

Mr. Victor Calderon 
Community Assistance Program Manager 
Arizona Division of Emergency 

Management 

Mr. Marc McIntosh, E.I.T. 
Assistant Project Manager 
Water Resources Department 
Coe & Van Loo Consultants, Inc. 

3601 Eisenhower Avenue, Suite 600, Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125 

- --- -- 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



NATIONAL FLOOD INSURANCE PROGRAM 
FEMA MAP COORDINATION CONTRACTOR 

JAN - 8 2002 
~~0~ crnTRfJ~ Cis-. ;7 ITi 

Mr. Richard P. Harris, P.E. 
Flood Control District 

of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009-6399 

Dear Mr. Harris: 

IN REPLY REFER TO: 
Case No.: 01-09-987P 
Community: Scottsdale, AZ 
Community No.: 04501 2 

3 16-AD 

This is in regard to your July 24.2001: request that the Federal Emergency Management Agency 
(FEMA) issue a Letter of Map Revision for the above-referenced community. In a previous letter, you 
were informed that additional data might be required to complete our review of the request. The data 
required to complete our review, which must be submitted within 90 days of the date of this letter, are 
listed below. 

1. Our detailed review revealed water-surface elevations (WSELs) higher than the end points of the 
cross sections at Cross Sections 0.015, 1.6233, 1.6445, and 2.4044 of the Lower Reach in the revised 
conditions HEC-RAS hydraulic model for Wash B. Please extend the cross sections so that the end 
points of all cross sections are equal to or higher than the corresponding WSEL, or provide 
documentation that quantifies the amount of split flow that would occur if the cross sections were not 
extended and show the extent of all flow breakouts. 

2. The base floodplain and floodway topwidths in the revised conditions HEC-RAS model for Wash B 
at Cross Sections 1.0024 and 1.6445,354 feet and 664 feet, respectively, do not match the 
approximate topwidths shown on the submitted work map, 475 feet and 875 feet, respectively. 
Please provide an explanation for these discrepancies, or make the appropriate changes to the 
submitted HEC-RAS model or work map. 

3. The proposed floodplain boundary delineations on the submitted topographic work map indicate that 
the high ground along the revised Lower Reach of Wash B from Cross Section 0.001 5 through Cross 
Section 0.2271 may act as a levee. Please provide evidence that the levee complies with the 
requirements of Section 65.10 of the National Flood Insurance Program (NFIP) regulations, or 
provide an explanation why the high ground at the various cross sections along the revised reach 
does not act as a levee. 

4. Our review of the submitted work map entitled "Flood Delineation Study of Wash B," prepared by 
Coe & Van Loo Consultants, Inc., dated December 2000, revealed a floodplain and floodway width 
of approximately 40 feet at the Central Arizona Project Canal. From the submitted work map, it is 
not clear how this width was determined. The submitted revised conditions HEC-RAS model 
indicates that approximately 1,299 cubic feet per second of weir flow would occur along Wash B at 
the canal. Please provide backup data that supports the floodplain and floodway boundary 
delineations along Wash B at the canal. 

Please send the required data directly to us at the address shown at the bottom of this page. For 
identification purposes, please include the case number referenced above on all correspondence. 

3601 Eisenhower Avenue, Suite 600. Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



If we do not receive the required data within 90 days, we will suspend our processing of your request. 
Any data submitted after 90 days will be treated as an original submittal and will be subject to all 
submittal/payment procedures, including the flat review and processing fee for requests of this type 
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, 
which was published in the Federal Register, is enclosed for your information. 

If you are unable to meet the 90-day deadline for submittal of required items, and would like us to 
continue processing your request, you must request an extension of the deadline. This request must be 
submitted to us in writing and must provide (1) the reason why the data cannot be submitted within the 
requested timeframe, and (2) a new date for the submittal of the data. FEMA receives a very large 
volume of requests and cannot maintain inactive requests for an indefinite period of time. Therefore, the 
fees will be forfeited for any request for which neither the requested data nor a written extension request 
is received within 90 days. 

If you have general questions about your request, FEMA policy, or the NFIP, please call the FEMA Map 
Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you have specific questions 
concerning your request, please call the Revisions Coordinator for your State, Pernille Buch-Pedersen, 
who may be reached at (703) 3 17-6224. 

Sincerely, 

Andrea L. Ryon, P.E., Director 
Engineering Division 
Michael Baker Jr., Inc. 

Enclosure 

cc: Mr. Collis Lovely 
Floodplain Administrator 
City of Scottsdale 

Ms. Shanna Yager 
Floodplain Administrator 
Flood Control District 
of Maricopa County 

Mr. Victor Calderon 
Community Assistance Program Manager 
Arizona Division of Emergency 
Management 



Federal Emergency Management Agency 
Washington, D.C. 20472 

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CEANGES 

This notice contains the revised fee schedule for processing certain types of requests for changes to - 
National Flood Insurance Program (NFIP) maps. The change in the fee schedule will allow FEMA 
to fkther reduce the expenses to the NFIP by more &lly recovering the costs associated with 
processing conditional and final map change requests. The revised fee schedule for map changes 
is effective for all requests dated June 1,2000, or later and supersedes the current fee schedule, 
which was established on March 1, 1999. * - 

To develop the revised fee schedule for conditional and hl map change requests, FEMA 
evaluated the actual costs of reviewing and processing requests for Conditional Letters of Map 
Amendment (CLOMAs), Conditional Letters of Map Revision - based on Fill (CLOMR-Fs), 
Conditional Letters of Map Revision (CLOMRs), Letters of Map Revision - based on Fill 
(LOMR-Fs), Letters of Map Revision (&OMRs), and Physical Map Revisions (PMRs). 

Fee Schedule for Requests for CLOMAs, CLOMR-Fs, and LOMR-Fs 

Based on our review of actual cost data for Fiscal Year 1999, we are continuing to charge the 
following review and processing fees, which requesters must submit with all requests: 

........... Requestfor single-lot/&gle-structure CLOMA, CLOMR-F, and LOMR-F $400 
Request for single-lothingle-structure LOMR-F based on as-built 
information (CLOMR-F previously issued by us) ........................................ $300 
Request for multiple-lot/multiple-structure CLOMA ...................................... $700 
Request for multiple-lot/multiplestructure CLOMR-F and LOMR-F .................. $800 
Request for multiple-lot/multiple-structure LOMR-F based on 
as-built information (CLOMR-F previously issued) ...................................... $700 

Fee Schedule for Requests for O M R s  

Based on our review of actual cost data for Fiscal Year 1999, we are continuing to charge the 
following review and processing fees, which requesters must submit with all requests unless 
exempted by 44 CFR 72.5: 

Request based on new hydrology, bridge, culvert, channel, or 
combination of any of these ................................................................. $3,100 
Request based on levee, berm, or other structural measure ............................... $4,000 



NATIONAL FLOOD INSURANCE PROGRAM 
FEMA MAP COORDINATION CONTRACTOR 

FtDOD C O r l T q O ~  DISTRICT 
October lo,200l n RECEI\!ED 

Mr. Richard P. Harris, P.E. 
Flood Control District 
of Maricopa County 

2801 West Durango Street 
Phoenix, AZ 85009-6399 

Dear Mr. Harris: 

ml5'01 
IN REPLY REFER TO: 

* CH 4 GX C,~AA;E 

Case No.: 01-09-987P ' PI0 :LANDS 
Community: Scottsdale, M 1 aJlry ' 
Community No. : 0450 12 H~ '&  ?M 

~ F N C  = , I  z 

This responds to your request dated July 24,2001, that the Federal Emergency Management Agency 
(FEMA) issue a revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and 
Incorporated Areas. Pertinent information about the request is listed below. 

Identifier: Wash B 

Flooding Source: McDowell Mountains, North and East of 
Wash B 

FIRM Panel(s) Affected: 04013C1705 F and 1710 E 

As you may know, FEMA has implemented a procedure to recover costs associated with reviewing and 
processing requests for modifications to published flood information and maps. However, because your 
request is based on a detailed hydrologic or hydraulic study conducted by a Federal, State, or local 
agency to replace an approximate study conducted by FEMA and shown on the flood map, no fees will 
be assessed for our review. 

We have completed an inventory of the items that you submitted. We have received all the data we 
require to begin a detailed technical review of your request. If additional data are required, we will 
inform you within 60 days of the date of this letter. 

When you write us about your request, you must include the case number referenced above in your letter. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance 
Program, please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP 

3601 Eisenhower Avenue, Suite 600, Alerandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



(1-877-336-2627). If you have specific questions concerning your request, please call the Revisions 
Coordinator for your State, Pernille Buch-Pedersen, who may be reached at (703) 3 17-6224. 

Sincerely, 

Monther S. Madanat, Director 
Engineering Division 
Michael Baker Jr., Inc. 

cc: Mr. Collis Lovely 
Floodplain Adnii~iislrator 
City of Scottsdale 

Ms. Shanna Yager 
Floodplain Administrator 
Flood Control District 
of Maricopa County 

Mr. Victor Calderon 
Community Assistance Program Manager 
Arizona Division of Emergency 
Management 



Want to talk to a 
Map Specialist about 
Flood Hazard Mapping? 
If your home or business is located in the floodplain, you will need to 
purchase and maintain flood insurance. If you have a mortgage, your 
bank will require it. 

For all your Jlood hazard 
map questions, call tollffie: 
1 -877-FEMA MAP (1 -877-336-2627) 

or visit our Web Site at www.fema.#ovlmitltsd 
FEMA's flood hazard maps- also called Flood Insurance Rate Maps or FIRMS-- are used to determine your 
property's flood risk. Increasing development, severe weather events, and other activities in the floodplain will 
change the flood risks shown on the maps. FEMA is working hard to update and modernize all of the flood 
hazard maps. However, with more than 18,000 communities participating in the National Flood lnsurance 
Program (NFIP), this will take time. Meanwhile, the FEMA Map Assistance Center (FMAC) has a staff of trained 
professionals ready to help 

Typical flood hazard map questions we answer: 
Property Owner: "My home has never flooded. Why do I need flood insurance?" 

Real Estate Agent: "I think the previous owner had an exemption from flood insurance-- 
is there a record of this exemption?" 

Developers and Engineers: "What is the status of my request for a map change? 
How long will it take?" 

Community Officials: 'How do I request a physical revision to a flood map?" 

Lenders: "How can we help our customers whose homes are located in a flood zone?" 

Other. important National+lood lnsurance Program, toll-free numbers: 
To purchase flood hazard maps for a nominal fee.. . 1-800-358-961 6 
For general flood insurance information. .. 1-800-427-4661 

To order any current FEMA publication.. . 1-800-480-2520 a N.~-I ~ u o d  l n u r v n  

For lender questions on flood policy coverage and rates ... 1-800-61 16125 l'kz&-d-* 'I) T== 
For agent questions on policy coverage and rates.. . 1-800-720-1 093 Administered by FEMA 



September 18,2001 

"Most Livable City" U.S. Conference ofMayors 

Mr. Richard P. Harris, P.E. 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009-6399 
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Mr. Monther S. Madanat, Director 
Engineering Division 
Michael Baker Jr. Inc. 
3601 Eisenhower Avenue, Suite 600 
Alexandria, Virginia 22304-6425 

Subject: Letter of Map Revision, Case No.: 01-09-987P 
Scottsdale Arizona 
Community Number 045012 
Firm Panels 04013C1705F and 1710E 

Gentlemen: 

In reference to your August 27,2001 letter, second paragraph, item 2., the City of 
Scottsdale Arizona has continuously been a member of the regular National Flood 
Insurance Program starting in September of 1973. 

As such the City has and will by statute enforce the requirements of the program in 
accordance with the provisions of the program as outlined in 44 CFR Ch. I pp 60.3 (e). 

Any changes to the Flood Insurance Rate Map by the Federal Emergency Management 
Agency are adopted by reference as dictated by the Scottsdale Revised Code, Sec. 37-18 
(a) as copied beiow. 

" Sec. 37-18. Basis for establishment of special flood hazard areas and regulatory 
floodways. 

"(a) The city is a participant in the National Flood Insurance Program (NFIP). The 
special flood hazard areas and the parts of those areas which are designated as regulatory 
floodways are identified and delineated by the federal emergency management agency 
(FEMA) in an engineering report titled "Flood Insurance Study, Scottsdale, Arizona" 
with accompanying flood insurance rate maps (FIRM) and flood hazard boundary maps 
(FHBM). Such studies and maps are prepared for communities participating in the NFIP. 
The first study and maps for Scottsdale were dated June 1972, and there have been 
several revisions. The current flood insurance study and flood insurance rate maps for 



Messrs Harris and Madanat 
September 18,2001 
Page 2 

Scottsdale are on file at the city clerk's office, and they are hereby adopted by 
reference and declared to be a part of this article." 

Further, in accordance with the provisions of the Arizona Revised Statutes, Title 48, 
Chapter 21 "Flood Control Districts" Article 1, "County Flood Control Districts" the City 
of Scottsdale adopted part 48-3610 in 1984 which requires the City to perform the same 
functions as the Flood Control District of Maricopa County with the exception of the 
taxing abilities of the District. 

In short, by statute, the City of Scottsdale has adopted all current revisions to the Flood 
Insurance Rate Map and must enforce City, State and Federal provisions. 

If there are hrther questions, please telephone me at (480) 312-7652. 

Floodplain Administrator 

c: Mr. Victor Calderon, Arizona Division of Emergency Management 
Mr. Collis Lovely, Public Works Planner 



July 9, 2001 

The Flood Control District of 
Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Review of project FCD 99-10, Wash 'B'. 
Specifications for Review: 
1. The CADD Data Delivery Specification, Revision 1.0, was used for the 

review of this study. 
2. Reviewed-by: Mark Brewer, G.I.S. Database Administrator (602) 506-2953 
3. The PRJ-RID for this project is 1093. 
4. The following files were reviewed as follows: 

I 1 Need to be addressed. 
1x1 Passed the review. 
tfl Corrected by FCD in order to be accepted. 

Current Submittal Comments: 
Submitted: June 27 and July 2 and 3, 2001 

CARTO-DXF, CARTO-XLS (CP-302) 
l.[xI The remaining features for the DXF deliverable are accepted at this 

time. The XLS file was accepted from a previous submittal, see below. 

DRNBSN-DXF, DRNBSN-XLS (CP-306) 
1.1~1 The DXF file is accepted at this time. The XLS file was accepted from 

a previous submittal, see below. 

DRNPTH-DXF, DRNPTH-XLS (CP-308) 
The DXF file is accepted at this time based on the following correction made 
by FCD. The XLS file was accepted from a previous submittal, see below. 
1.tfI Some of the line work (1) is on an incorrect level designating the 

type of line that it is, i.e.: routing reach, time-of-concentration 
or both. 

FPCTLFCD-XLS (CP-109 thn CP-111) 
File is accepted at this time based on the following corrections made by 
FCD . 
1.1fl Column MNT-LID is coded incorrectly for four points. The value was 

determined from the monument type described in column DESC. 
2.Ifl Column VER-LID is coded incorrectly for six points. The value was 

determined from an e-mail sent from the City of Scottsdale to John 
Stock at FCD. 

3.[fI The values for ERM3 and ERM4 are reversed. 
4.[f] Column XNAD83 has an incorrect value for ERM4. 

Previous Submittal History: 
Submitted: December 11, 2000 
Submitted: January 17, 2001 
Submitted: March 12, 16 and 19, 2001 
Submitted: April 7, 2001 
Submitted: May 2 and 7, 2001 
Submitted: May 16 and June 14 and 19, 2001 

CARTO-DXF, CARTO-XLS (CP-302) 
1.1~1 XLS file accepted with the May 2 and 7, 2001 submittal. 
2.[fl Part one of the DXF file accepted with the May 16 and June 14 and 19, 

2001 submittal. 



DQ-XLS (CP-304) 
1.1~3 File accepted with the May 2 and 7, 2001 submittal. 

DRNBSN-DXF, DRNBSN-XLS (CP-306) 
l.tf3 XLS file accepted with the May 16 and June 14 and 19, 2001 submittal. 

DRNPTH.DXF, DRNPTH-XLS (CP-308) 
l.[fl XLS file accepted with the May 16 and June 14 and 19, 2001 submittal. 

FPBLN-DXF, FPBLN.XLS (CP-310) 
1.1~1 DXF file accepted with the April 7, 2001 submittal. 
2.1~1 XLS file accepted with the May 2 and 7, 2001 submittal. 

FPSRFFCD.DXF (CP-311) 
l.[f] File accepted with the May 2 and 7, 2001 submittal. 

FPXFCD-DXF, FPXFCD.XLS (CP-313) 
1.1fI DXF file accepted with the April 7, 2001 submittal. 
2.1~1 XLS file accepted with the May 2 and 7, 2001 submittal. 

FPZNFCD-DXF, FPZNFCD.XLS (CP-315) 
1.1~1 DXF file accepted with the May 2 and 7, 2001 submittal. 
2.1~3 XLS file accepted with the April 7, 2001 submittal. 

REC-RAS OUTPUT (CP-319) 
1.[f] File WB.TXT accepted with the May 16 and June 14 and 19, 2001 

submittal . 
NDXPRJ.DXF (CP-324) 
1.1~1 File accepted with the March 12, 16 and 19, 2001 submittal. 

PRJ-DXF (CP-325) 
1.1fl File accepted with the March 12, 16 and 19, 2001 submittal. 

PRJDAT-XLS (CP-326) 
1.1fl File accepted with the March 12, 16 and 19, 2001 submittal. 

SOIL-DXF (CP-327) 
1.1~1 This file was supplied by FCD to the consultant, therefore it is not 

a required deliverable. 



FLOOD CONTROL DISTRICT 
of 

Maricopo County BOARD OF DIRECTORS 

2801 West Durango Street Phoen~x, Arrzona 85009-6399 Betsey Bayless 
Jan Brewer 

Telephone (602) 506-1 501 
Fax (602) 50b-4601 Fulton Brock 

TT (602) 506-5897 
Don Staplev 

Mary Rose Garr~do W ~ l c o x  

July 6th, 2001 

Coe & Van Loo, Inc. 
4550 N. 1 2 ~ ~  Street 
Phoenix, AZ 85014 

Re: Wash "B" Floodplain Delineation Study (FCD 99-10) 
Attn: Marc Mcintosh 

Dear Mr. Mcintosh, 

This is to acknowledge that we have reviewed the Hydraulics 
Analysis for this project and accept it as submitted. 

Thank you. 

Sincerely, 

Richard P. Harris, P.E. 
Pro j ec t Manager 

Cc Burke Lokey, CVL 
Collis Lovely, City of Scottsdale 



FLOOD CONTROL DISTRICT 
of 

Maricopa County BOARD OF DIRECTORS 

Jan Brewer 
2801 West Durango Street Phoenix, Ar~zona 85009-5399 

Fulton Brock 
Telephone (602) 506-1 501 

Andrew Kunasek 
Fax (6021 505-4601 

Don Staple) 
TT (602'  506-5897 

Mary Rose Garrido Wilcox 

December 5,2000 

Coe and Van Loo, Inc 
4550 N. 1 2th street 
Phoenix, AZ 8501 4 

Re: Wash "B" Floodplain Delineation Study (FCD 99-10) 
Attn: Emili Kolevski 

Dear Ms. Koleveski: 

This is to acknowledge that we have reviewed the Hydrology Repot and accept it 
as submitted. 

Thank you. 

David B. Boggs, P.E., CFM 
Project Manager 

Cc Joe Rumann 
Burke Lokey, CVL 
Collis Lovely, City of Scottsdale 



April 14, 2000 

Coe and Van Loo Consultants, Inc. 
4550 North 1 2th street 
Phoenix, Arizona 8501 4-0928 

Attn: Ms. Emilija Kovevski 

Re: Wash "B" FDS (FCD-99-10): Mannings "n" Value Estimation Report 

Dear Ms. Kolevski: 

We have completed our review of the "n" Value Determination Report and find it is 
acceptable. The report is therefore approved and the "n" values should be used for 
hydrologic modeling. However, during the HEC-RAS modeling, if the computed depth of 
flow is found to be unreasonably high or low, it might be necessary to modify the "n" 
values slightly, to obtain reasonable results for the water surface profiles generated. 

Our next meeting is tentatively scheduled for Wednesday, May 10, 2000 at your office. I 
will confirm the date and time after I hear from Collis Lovely from Scottsdale. By the way, 
could you add a discussion of progress on the first FEMA submittal, based solely upon 
the CAP alignment shift to the Agenda of the upcoming meeting? 

Sincerely, 

David B. Boggs 
Project Manager 

Cc Collis Lovely 
Project files 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
WASH B FLOODPLAIN DELINEATION STUDY 

FCD 99-10 

PROGRESS REPORT 
November 2000 

1. Work Accomplished Up to and Through the Month of November. 

Planning and coordination of the meetings on November 9,2000 and December 8,2000. 

Completion of HEC-RAS floodplain delineation and Methods 1 and 4. 

Completion and finalization of hydrologic model and Hydrology Report. Completion of 
CAD deliverables for hydrology. 

2. Work Completed by Task 

3. Work to be Accomplished During the Months of November and December. 

Finalizing Method 1 and method 4 analysis and review and compilation of Hydraulics 
Report, CAD deliverables and Technical Data Notebook. 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
WASH B FLOODPLAIN DELINEATION STUDY 

FCD 99-10 

PROGRESS REPORT 
September 2000 

1. Work Accomplished Up to and Through the Month of September. 

Planning of the meeting on September 15,2000 and coordination between CVL, COS 
and FCD for agreement on cross-sections to be used in the HEC-RAS delineation. 

Data was obtained from US Bureau of Reclamation on CAP overchute design data, 
regression curves for discharge ranges in Scottsdale area from the US Geological Survey 
and a HEC-2 model for the Wash B area from FEMA that pre-dates the CAP Canal. 

Comments from COS and FCD were discussed at 9/15 meeting and were addressed and 
revised report was delivered to COS and FCD prior to October 5,2000 meeting. HEC-1 
model has (had) been approved and hydrology report would be approved after revisions 
were made. 

Cross-sections were given to COS and FCD for comment. Several cross-sections were 
added to improve floodplain alignment and per comments by COS. Revised cross 
sections were prepared for October meeting. 

2. Work Completed by Task 

3. Work to be Accomplished During the Months of October and November. 

Task 
1. Coordination 
2. Data Collection 
3. Topographic Mapping 
4. Field Survey 
5. Hydrology 
6. Floodplain Delineation 
7. HIS Data 
8. Deliverables 

Finalizing of HEC-1 model and Hydrology Report for Final Submittal. Finalizing of 
HEC-RAS cross-sections and model. Method 1 and method 4 analysis and review and 
compilation of Hydraulics Report and Technical Data Notebook. 

% Complete This Period 
30% 
25% 
75% 
90% 
54% 
40% 
N/A 
0% 

% Complete to Date 
90% 
95% 
95% 
95% 
95% 
60% 
N/A 
0% 



PROGRESS REPORT 
WASH B 

CONTRACT NO.: 99-10 

MEETINGS: 

Kick-off Meeting, February 8,2000: 
Tim Kelly, Marc McIntosh and Emili Kolevski from CVL met with David Boggs and Joe 

Rumann from the Maricopa County Flood Control District (MCFCD) and with Collis Lovely from 
the City of Scottsdale to kick-off the Wash B Floodplain Delineation project. The MCFCD stated 
that there would be two separate FEMA submittals, one would be the CAP Canal alignment shift 
LOMR based on as-builts using the top of embankment ponding limits (due 4/14), and the second 
would be a final LOMR including new hydrology and HEC-RAS for Wash B and tributaries above 
CAP (to Cactus Rd. and Via Linda Rd., due 818). This final LOMR would include the ponding area 
behind the CAP based on storage routing and overchute capacity and the delineation HEC-RAS from 
the CAP to Doubletree Ranch Rd. 

The MCFCD also stated that there are no new aerial photos, CVL would use 1993 
topographic mapping overlayed on 1999 semi-rectified aerial photographs. Also, no HEC-RAS runs 
would be accepted until HEC-1 discharges were OK'd in writing by the MCFCD. 

A field investigation was scheduled for February 10,2000. 

FIELD INVESTIGATIONS: 

February 10,2000: 
Marc McIntosh and Emili Kolevski met with David Boggs, Joe Rurnann and Collis Lovely 

at the Wash B site to investigate the channel and drainage paths. All of the investigation occurred 
at the southern portion of Wash B, below Shea Boulevard and at the Zone A area. 

An artificial berm was discovered just south of the overchute spillway at the CAP Canal. 
This berm would prevent any flow fiom the east or southeast of Wash B kom going into the spillway 
overchute. This berm caused two separate ponding areas to form behind the CAP Canal, each 
independent of one another. However, David Boggs and Joe Rumann stated that the lower ponding 
areas, although a separate issue, did contribute to the Zone A area and should be included in the 
Wash B study. Also a 36-inch-diameter culvert underchute was discovered south of the berm area. 

Next, the investigation continued southwest from the CAP Canal overchute to the Salt River 
Indian Reservation Boundary. Almost all road crossings and bridges were investigated and some 
portions of the wash were walked through. 



February 16,2000: 
Another field investigation was conducted by Tim Kelly, Marc McIntosh and Emili Kolevski 

to collect information on "n" values and to take photographs. The road and bridge crossings were 
re-examined and measured and almost the entire main wash was walked through including the 
secondary tributary to Via Linda Rd. Notes were taken on the bed materials, vegetation, 
obstructions, side slopes of the channels and the size of the culvert openings at bridges and under 
roads. Photographs were taken and documented. 

DATA COLLECTION: 

To this date, CVL has not received any hydrologic or hydraulic data regarding Wash B or 
any portion of the affected area that has been previously developed and studied, from the City of 
Scottsdale. Four sheets of cross-sections of the Granite Reef Aqueduct (CAP Canal) from station 
140+00 to station 360+00 were provided by the City of Scottsdale and a summary of Wash B 
discharges was found at CVL in a 1995 Flood Insurance Study for Maricopa County done by FEMA. 
A sheet of the CAP Canal showing cross drainage structures was sent by the MCFCD on 2/16/00. 
Mapping data obtained has been 1993 topographic mapping at a 2-foot contour level, and some 
aerial photography provided by the City of Scottsdale, and 1999 semi-rectified aerial photographs 
provided by the MCFCD . 

MAPPING: 

The 1993 topographic mapping provided by the City of Scottsdale has been overlayed onto 
1999 aerial photographs and the plan sheets and a cover sheet have been layed out. Over 55 cross- 
sections have also been layed out for the HEC-RAS. Drainage basin sheets for Wash B and Zone 
A showing the drainage areas and sub-basins, an exhibit showing the routing path and Plate 1 
showing the soils delineation have also been layed out for use with the hydrology report. Several 
other sheets were layed out as well for obtaining areas and volumes of ponding (exhibit 2), for 
hydrologic and soil data (data files) required for MCFCD submittal and several cross-sections of 
Wash B and the CAP Canal and berm for use in he HEC-1 model development. 

HYDROLOGY: 

The sub-basins for the watershed have been delineated and their areas and flow paths 
calculated. Rainfall depth was determined using charts provided in the Drainage Design Manual for 
Maricopa County. Areal reduction was applied for both the 6-hour and 24-hour storms and the 
Green-Ampt methodology was used to estimate rainfall losses. This information plus the soils 
information found in the SCS Soils Survey for the Aguila-Carefree Area were entered into the 



DDMS programs and MCUHP2 program to provide the input for the HEC-1 model, such as unit 
hydrographs (S-graph method) and times of concentration, etc. All channel routings through the 
watershed and their respective cross-sections have been developed using the Normal Depth Routing 
and the routing through the CAP Canal overchute has been completed including its rating table and 

this has also been input into the HEC-1 model. The preliminary HEC-1 runs for the 100-year, 6-hour 
storm and the 24-hour storm have been completed and sent to the MCFCD for review on 3/8/00. 
The preliminary discharges developed by the HEC-1 model will be discussed by CVL , the MCFCD 

and the City of Scottsdale in a meeting scheduled for 3/15/00. 
The hydrology report has been adapted fi-om a previous study, the Luke Wash Delineation, 

and revised with Wash B statistics and general information. Almost all graphs, tables and charts 
have been modified for the Wash B study. However, the report cannot be finalized until the 
preliminary discharges fi-om the HEC-1 runs have been reviewed and accepted by the MCFCD. 

ZONE A: 

The watershed contributing to the Zone A ponding at the CAP Canal was also divided into 
sub-basins. The areas and flow lengths were calculated. The sub-basin nearest to the Wash B 
watershed, just below the berm, was run through a mini-HEC-1 program to determine the depth of 
ponding, the routing through the culvert underchute under the CAP (at CAP station 243+00) and 
ultimately if it does or does not overtop the canal at any point. At this point, the CAP canal is about 
10 feet lower than the areas just north (at Wash B) and south. The berm prevents it from flowing 
towards the CAP Canal overchute at Wash B (at CAP station 234+10) and a high ground elevation 
prevents it from flowing south and contributing to the Zone A areas south of the underchute. The 
preliminary HEC-1 in this area shows that it will not overtop the CAP. 

The two sub-basins south of this area, however, cannot be analyzed within the scope of this 
project. Their areas and flow paths were calculated, but after looking at topographic mapping in this 
area, it is obvious that these two sub-basins are only a part of a larger watershed, approximately 2.5 
square miles, that contributes to flow and ponding at another CAP Canal overchute located several 
thousand feet out of the study area (at CAP station 332+75). 



PROGRESS REPORT 
WASH B 

CONTRACT NO.: 99-10 

MEETINGS: 

March 15,2000: 

Tim Kelly, Marc McIntosh and Emili Kolevski from CVL met with David Boggs and Joe 
Rumann from the Maricopa County Flood Control District (MCFCD) and with Collis Lovely from 
the City of Scottsdale (COS) at CVL. The key points of discussion included removing the loss cards 
from the HEC-1 routing and verifying the on-site retention in Scottsdale to justify using the divert 
cards in the HEC-1 model. Also, a clarification was made of where new hydrology will be done and 
where the top-of-bank elevation will be used in the floodplain delineation of the Wash B and the 
Zone A areas. The "n" values used in the HEC-1 model would have to be modified to reflect the 
final "n" value report. It was determined that some adjustments would be made to the input 
parameters for the HEC-1 model, such as the percent imperviousness factor (%RTIMP), and the 
MCFCD promised to provide comments within a week so that the HEC-1 model could be revised. 
Collis Lovely fkom COS promised new, year 2000 aerials of the Wash B study area and the exact 

number and location of subdivisions within the study area with on-site retention. It was agreed by 
all that the final Q determined by CVL at the overchute outlet at the CAP Canal and approved by 
MCFCD and COS would be used to do the HEC-RAS modeling. ( 

CVL promised to continue to work on the Zone A delineation while the HEC-1 input was being 
reviewed. The "n" value report was completed on 3/15/00 and sent to the MCFCD and COS for 
review. 

FIELD INVESTIGATIONS: 

March 29,2000: 
Marc McIntosh returned to the Wash B site for another field investigation to collect more 

detailed information on "n" values and to re-evaluate some parameters in accordance with comments 
provided in the MCFCD's review of the "n" value report on 3/26/00. Notes were taken on the bed 
materials, vegetation, obstructions, side slopes of the channels and the size of the culvert openings 
at bridges and under roads. Photographs were taken and documented. 



DATA COLLECTION: 

N/ A 

MAPPING: 

Two figures, Figure 3, Study Area and Location Map, and Figure 4, Community Map, have 
been finalized for use in the hydrology report. Mapping is currently being developed for the 
floodplain delineation in the Zone A areas. 

HYDROLOGY: 

Some minor revisions have been made to the input parameters for the Wash B HEC-1 model 
per discussions made with MCFCD and COS at the 3/15/00 meeting. However, the hydrology, 
HEC-1 model, for Wash B can not be continued until comments/revisions are received fi-om the 
MCFCD and an accurate number for on-site retention is provided by COS. 

The hydrology report is almost complete, however, the report cannot be finalized until the 
preliminary discharges fiom the HEC-1 runs have been reviewed and accepted by the MCFCD. The 
technical data notebook is currently being assembled. 

ZONE A: 

Some minor revisions have been made to the Zone A HEC-1 and mapping is being 
developed for the floodplain delineation in these areas. 

HYDRAULICS: 

The manning's "n" value report was revised and re-submitted on 4/5/00 after another field 
investigation was performed on 3/29/00. 



A water surface profile was created in HEC-RAS for the entire reach and tributary not 
including any road crossings. A detailed survey of the road crossings, bridges and culverts, the final 
Q's and the final "n" values are needed to complete the model. 



PROGRESS REPORT 
WASH B 

CONTRACT NO.: 99-10 
ApriYMay 2000 

MEETINGS: 

May 10,2000: 

Tim Kelly, Marc McIntosh and Emili Kolevski fiom CVL met with David Boggs and Joe 
Rurnann from the Maricopa County Flood Control District (MCFCD) and with Collis Lovely from 
the City of Scottsdale (COS) at CVL. The key points of discussion included the modified HEC-1 
with the adjusted input parameters (%RTIMP, Vegetal Cover, etc). The revised HEC-1 will be 
reviewed by the MCFCD and COS within the next few weeks. Due to the lack of on-site retention 
in the subdivisions in COS, no diverts will be used in the modified HEC-1 model. However, the 
COS is investigating the on-site retention for an elementary and middle school in the Wash B 
drainage area. Depending on the amount of retention, some of the flows fiom this area may be 
diverted from the Wash B drainage area. The modified HEC-1 shows a total flow of 3122 cfs 
entering the CAP overchute and 2849 cfs routed through the overchute. These flows will cause a 
depth of 1.1 feet of overtopping and approximately 273 cfs of overtopping flows. This overtopping 
flow will be split with 50% overtopping the CAP and 50% overtopping the berm south of the CAP, 
due to a low area in this region. The HEC-1 will be revised to show this flow split and the addition 
of the flows to the area south of the berm. 

The first FEMA submittal will be based on the new topography, the CAP alignment shiR and 
the top of bank elevation of the CAP. This submittal should be completed within the next few 
weeks. Surveying of the road crossings and structures in the Wash B area along with an acceptable 
final Q will be necessary in order to complete the HEC-RAS model. Also, the COS will research 
their files for any as-builts or drainage reports that pertain to the box culvert structure at 120" Street. 

FIELD INVESTIGATIONS: 

A field investigation for the box culvert on 120" Street may be necessary in the next several 
weeks unless more detailed information can be found for this structure. 



DATA COLLECTION: 

A 400 scale 1999 aerial map of the Wash B area was obtained fiom the COS for more 
detailed subdivision~development information to assist in the revisions to the input parameters for 
the modified HEC-1 model. 

MAPPING: 

Mapping is currently being developed for the floodplain delineation in the Zone A areas. 

HYDROLOGY: 

The input parameters for the Wash B HEC-1 model have been revised per discussions made 
with MCFCD and COS at the 3/15/00 meeting and comments made 4/14/00 by the MCFCD. The 
percentage of developed areas, % of vegetal cover, % imperviousness have all been modified to 
reflect the 1999 aerial map and COS standards. The COS requires a minimum of 25% natural area 
for each development and has a vegetal cover requirement of 15-25%. The revised HEC-1 was 
resubmitted to the MCFCD and the COS for a second review. The HEC-1 is currently being revised 
to reflect the split flows at the CAP and berm, however, it can not be continued after that point until 
comrnents/revisions are received from the MCFCD and an accurate number for on-site retention is 
provided by COS. 

The hydrology report is being modified to reflect the HEC-1 model changes, however, the 
report cannot be finalized until the final discharges fiom the HEC-1 runs have been reviewed and 
accepted by the MCFCD. The technical data notebook is currently being assembled. 

A new version of DDMS has recently become available through the MCFCD's web site. At 
the MCFCD's request, the entire HEC-1 model is currently being re-inputed into the new version 
of DDMS. All sub-basin information will have to be re-entered and the HEC-1 model will have to 
be re-created within the new program. This effort may take several weeks to complete. 



ZONE A: 

Zone A mapping is currently being developed for the floodplain delineation in these areas 
for the first FEMA submittal. 

HYDRAULICS : 

A water surface profile was created in HEC-RAS for the entire reach and tributary not 
including any road crossings. A detailed survey of the road crossings, bridges and culverts and the 
final Q's are needed to complete the model. 



PROGRESS REPORT 
WASH B 

CONTRACT NO.: 99-10 
MayIJune 2000 

MEETINGS: 

May 10,2000: 

Tim Kelly, Marc McIntosh and Emili Kolevski from CVL met with David Boggs and Joe 
Rurnann from the Maricopa County Flood Control District (MCFCD) and with Collis Lovely from 
the City of Scottsdale (COS) at CVL. The key points of discussion included the modified HEC-1 
with the adjusted input parameters (%RTIMP, Vegetal Cover, etc). The revised HEC-1 will be 
reviewed by the MCFCD and COS within the next few weeks. Due to the lack of on-site retention 
in the subdivisions in COS, no diverts will be used in the modified HEC-1 model. However, the 
COS is investigating the on-site retention for an elementary and middle school in the Wash B 
drainage area. Depending on the amount of retention, some of the flows from this area may be 
diverted from the Wash B drainage area. (The amount of area that has on-site retention is 85.9 
acres, this includes 3 schools, their grounds and athletic fields and a church site. This area will 
be removed from the corresponding sub-basin areas and the HEC-1 model will be re-run to 
reflect this on-site storage.) The modified HEC-1 shows a total flow of 3122 cfs entering the CAP 
overchute and 2849 cfs routed through the overchute. These flows will cause a depth of 1.1 feet of 
overtopping and approximately 273 cfs of overtopping flows. This overtopping flow will be split 
with 50% overtopping the CAP and 50% overtopping the berm south of the CAP, due to a low area 
in this region. The HEC-1 will be revised to show this flow split and the addition of the flows to the 
area south of the berm. 

The first FEMA submittal will be based on the new topography, the CAP alignment shift and 
the top of bank elevation of the CAP. This submittal should be completed within the next few days. 
Surveying of the road crossings and structures in the Wash B area along with an acceptable final 

Q will be necessary in order to complete the HEC-RAS model. Also, the COS will research their 
files for any as-builts or drainage reports that pertain to the box culvert structure at 120' Street. 

FIELD INVESTIGATIONS: 

A field investigation for the on-site retention areas at Anazi Elementary, Desert Mountain 
and Mountain Middle School and a new church site at Gail Street and 124' Street was conducted 
on 5/23/00 by Tim Kelly and Emili Kolevski. It was determined that the retention basins (the 
athletic fields) retained only the on-site flows. No off-site flows are directed into the basins. The 



church site retention basin also only handles its own on-site flow. The amount of area that has this 
on-site retention was approximated using 1999 aerial maps from the COS to be 85.9 acres. 

DATA COLLECTION: 

MAPPING: 

Mapping is currently being developed for the floodplain delineation in the Zone A areas. 
The top of bank elevation at the CAP Canal was used to determine the extent of the Zone A 
floodplain. The original delineation was based on an erroneous alignment of the CAP Canal. Both 
the original delineation and the new delineation based on the CAP alignment shift and top of bank 
elevation will be overlayed on 1999 aerial photographs of the area for the first FEMA submittal. 

HYDROLOGY: 

The Wash B HEC-1 model has been revised per discussions made with MCFCD and COS 
at the 5/10/00 meeting. The amount of flow that actually overtops at the berm south of the CAP has 
been modified per the request of the MCFCD. A new version of DDMS has recently become 
available through the MCFCD's web site. At the MCFCD's request, the entire HEC-1 model (sub- 
basin data) was input into the new version of DDMS. All sub-basin information (land-use and soils) 
was re-entered into the new DDMS, however any changes to the sub-basin runs were input into the 
existing HEC-1 model and the model was not re-created within the new program. The new HEC-1 
model was re-submitted to the MCFCD and COS on 5 /25/00. Also, the drainage area was reduced 
by the 85.9 acres of on-site retention to come up with a quick check as to how much of a reduction 
in the total Q this caused. These results were sent to the MCFCD and the COS on 6/7/00. 

ZONE A: 

Zone A mapping is currently being developed for the floodplain delineation in these areas 
for the first FEMA submittal. Both the original delineation and the new delineation based on the 
CAP alignment shift and top of bank elevation will be overlayed on 1999 aerial photographs of the 
area for the first FEMA submittal (LOMA). The FEMA application forms for the Zone A 
delineation are currently being put together and the entire application should be ready for submittal 
by June 9,2000. 

HYDRAULICS: 

A water surface profile was created in HEC-RAS for the entire reach and tributary not 
including any road crossings. A detailed survey of the road crossings, bridges and culverts are 



needed to complete the model. The plan view of the channel cross-sections were submitted to Joe 
Rumann at MCFCD on June 5,2000 for review and comments. The final HEC-RAS model can not 
be initialized until the discharge fiom the HEC-1 model hydrology has been accepted and approved 
by the MCFCD and the COS. 
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Coe & Van Loo Consultants, Inc. 
4550 North 12th Street 

Phoenix, Arizona 8501 4-4291 
Phone: 6021264-683 1 Fax: 6021264-0928 

Project Name: Wash B Project Number: 99700201 
Date: 211 0100 Time: 1 :00 pm 
Purpose: Walk through of Wash B 
Location: Intersection of CAP and Shea Blvd 
Attendees: Dave Boggs, Collis Lovely, Joe Ruhrnan, Marc McIntosh, Emili Kolevski 
Distribution: Attendees 

Marc McIntosh and Emili Kolevski met with Dave Boggs and Joe Ruhman of the FCD and Collis 
Lovely of the City of Scottsdale at the Wash B site to take a look at the channel and drainage paths. 
All of the investigation occurred at the portion of Wash B below Shea Blvd. 

An artificial berm was discovered just south of the spillway (3, 6-foot-diameter culverts) over the 
CAP canal for Wash B. This berm would prevent any flow from the east or southeast of Wash B, 
non-tributary, from flowing into the spillway overflow over the canal at this point. The spillway 
system and berm were designed by the Bureau of Reclamation. It was discovered that 2 or 3 separate 
systems south of the berm would potentially pond water behind the canal and eventually go through 
another culvert crossing under the canal or overflow into the canal at another location. An artificial, 
dugout channel was discovered along the canal in this area designed to convey flow to the single 
culvert crossing. Further south, past the intersection ofthe CAP with 1 24'h St, another artificial berm 
was discovered along the north, northeast edge of the canal. This berm was possibly designed and 
constructed in conjunction with the adjacent subdivision. It was determined that this berm prevented 
the natural overflow of drainage into the canal and caused quite a bit of ponding in the area. Signs 
of overflow into the canal were also noted. 

During this investigation, the ponding areas led to a discussion of how these areas would affect Wash 
B. It was determined that there was no connection due to the berm designed by the Bureau of 
Reclamation which prevented flow from crossing over into the spillway overflow. However, Dave 
Boggs and Joe Ruhman pointed out that these separate ponding areas, although a separate issue, did 
contribute to the ponding behind the CAP, Zone A, and therefore should be included in the Wash 
B floodplain delineation. 

At this point, the investigation continued at the downstream portion of Wash B beginning at the 
spillway overflow outlet and continuing south to the Salt River Indian Reservation Boundary. 
Almost all of the road crossings and bridges were investigated and some portions of the Wash B 
channel. The detention basin at the south end of the project, just north of the Indian Reservation was 
also investigated. It was determined that it would be relatively ineffective at preventing any flooding 



in the channel above. Only after major flooding raised the depths of water in the channel would the 
flood flows overflow into the basin. At the Indian Reservation the Wash B channel then widens 
extensively and begins to sheet flow across the desert. 



Coe & Van Loo Consultants, Inc. 
4550  North 12th Street 

Phoenix, Arizona 8501 4-429 1 
Phone: 602/264-683 1 Fax: 602/264-0928 

Project Name: Wash B Project Number: 99700201 
Date: 3/15/00 Time: 1 :30 pm 
Purpose: Preliminary HEC- 1 Comments 
Location: CVL 
Attendees: T. Kelly, M. McIntosh, E. Kolevski, D. Boggs, J. Rumann, C. Lovely 
Distribution: Attendees 

Tim Kelly, Marc McIntosh and Emili Kolevski fiom CVL met with David Boggs and Joe 
Rumann from the Maricopa County Flood Control District (MCFCD) and with Collis Lovely from 
the City of Scottsdale (COS) at the CVL offices to discuss the preliminary HEC-1 model for Wash 
B. The key points of the discussion were as follows: 

1. The routing loss must be removed from the HEC-1 routing cards. 

2. The divert cards in the HEC-1 model must be modified to reflect the 1 00-yr, 2-hr storm that the 
COS uses as standard for designing on-site retention in subdivisions. However, these diversions can 
only occur in areas that have been verified to have retention basins. Collis Lovely will determine 
the number and location of subdivisions within the study area that indeed have on-site retention and 
get back to CVL with those numbers. 

3. New hydrology and storage routing will be done in (a) the Wash B ponding area and (b) the 
ponding area southeast of (a), at the 36-inch-diameter underchute. In ( c), the ponding area 
southeast of (b), the floodplain will be delineated using the top-of-bank elevation of the CAP. No 
hydrology or storage routing will be done in area ( c). 

4. The "n" values used in the routing must be updated to accurately reflect what is determined in the 
final "n" value report. 

5. Joe Rurnann and David Boggs were given the "Sub-Basin Sumrnary"sheets from the DDMS 
(MCUHP2) input files to review. The MCFCD will give comments to CVL next week on what 
modifications or adjustments may be necessary in order to more accurately reflect the actual land-use 
types and other input parameters. The percentage imperviousness (%RTIMP) used for each sub- 
basin was of particular concern and will be reviewed and revised by MCFCD as necessary. 

6. Collis Lovely from COS will provide to CVL the 2000 aerial photos for the Wash B study area 
next week. 
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7. The final discharge obtained by CVL at the overchute outlet at the CAP Canal and accepted by 
MCFCD and COS will be used in the HEC-RAS model, not the previously determined 1380 cfs (at 
a point 4500 feet downstream of 124th Street) found in the FEMA study. 

CVL will continue to work on the Zone A delineation while the HEC-I input is being reviewed and 
while waiting for the updated aerial photographs and information on the on-site retention in the 
subdivisions. The "n" value report was completed on 311 5/00 and copies will be sent to the MCFCD 
and COS on 311 6/00. 



Coe & Van Loo Consultants, Inc. 
4550  North 12th Street 

Phoenix, Arizona 8501 4-429 1 
Phone: 6021264-683 1 Fax: 6021264-0928 

Project Name: Wash B Project Number: 9970020 1 
Date: 511 0100 Time: 1 :30 pm 
Purpose: Hydrology/ HEC- 1 Comments 
Location: CVL 
Attendees: T. Kelly, M. McIntosh, E. Kolevski, D. Boggs, J. Rumann, C. Lovely 
Distribution: Attendees 

Tim Kelly, Marc McIntosh and Emili Kolevski from CVL met with David Boggs and Joe 
Rurnann from the Maricopa County Flood Control District (MCFCD) and with Collis Lovely from 
the City of Scottsdale (COS) at the CVL offices to discuss the preliminary HEC-1 model for Wash 
B. The key points of the discussion were as follows: 

1. The new HEC-1 run with the modified input parameters (%RTIMP, Vegetal Cover) prepared by 
CVL will be reviewed by MCFCD and COS. According to the MCFCD, the review process should 
take approximately 2 to 3 weeks (by 513 1/00). Modifications to the HEC-1 model may be necessary 
after the review process is complete. 

2. COS maintains that no on-site retention has been done for any of the subdivisions in the entire 
Wash B drainage area, therefore, diverts are not applicable in the HEC-1 model. However, the COS 
will provide information on the on-site retention for the elementary and middle school located in the 
Wash B drainage area. In the case that the schools do have on-site retention for the 1 OOyr-2hr storm 
or greater, then it may be possible to remove/reduce the flows from this area in the HEC-1 model. 
The COS will provide this information by 5/19/00. 

3. The final Q to be used for the HEC-RAS model will be determined after the review of the HEC- 1 
model has been completed by the MCFCD. The current HEC-1 model shows that 3 122 cfs is the 
total combined flow for Wash B before it is routed through the 3,72-inch-diameter culverts (CAP 
overchute). 2849 cfs are routed through the CAP overchute and the remaining 273 cfs overtops both 
the CAP and the berm at this location. Due to this unusual situation, it was decided that this 273 cfs 
flow would be split at the CAP with 136.5 cfs going directly into the CAP and the other 136.5 cfs 
overtopping the berm and heading south towards the 36-inch-diameter underchute at the CAP. 
Cross-sections, maximum water surface elevation, and as-builts of the CAP will be necessary to 
show that the CAP has sufficient capacity to contain the 136.5 cfs flow that enters the CAP at the 
overchute. The remaining 136.5 cfs will be modeled in the HEC-1 to show overtopping of the berm 
and the impact it may have on the sub-basin directly south of the Wash B drainage area. CVL will 
modify the HEC-1 model to reflect these changes before the review has been completed by the 
MCFCD on the input parameter issues. 
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4. The progress of the first FEMA submittal based on the CAP alignment shift was discussed. The 
Zone A floodplain will be delineated using the top-of-bank elevation of the CAP. CVL will prepare 
this submittal within the next several weeks. 

5. For the HEC-RAS model for Wash B, a survey of most road crossing and structures will be 
necessary. Drainage reports and/or as-builts will also be necessary for the culvert crossing at 120th 
Street south of Shea Blvd. The COS will research what information is available for the culvert 
crossing and send CVL any copies of drainage reports or as-builts that are found. 



Meeting Minutes 

Project Wash B Project Number: 99700201 
Name: 

Day, Date: Time: 3:00 

Purpose: Hydrology Report 
Comments and Hydraulics 
Status 

Attendees: Burke Lokey, Marc McIntosh, and Emili Kolevski fiom CVL, David Boggs 
and Joe Rurnann fiom MCFCD, and Collis Lovely fiom COS. 

Distribution: Attendees 

Burke Lokey, Marc McIntosh and Ernili Kolevski fiom CVL met with David Boggs and Joe 
Rumann fiom the MCFCD and Collis Lovely fiom the COS at the CVL office to discuss the 
hydrology report comments, Zone A delineation and the status of the HEC-RAS floodplain 
delineation. 

1. The Zone A delineation had been sent to the COS for review. The Zone A was revised by 
Marc and was ready to be submitted to FEMA after Collis supplied some minor information 
details. The Zone A should be submitted the week of September 1 1-16. 

2. The hydrology report comments were received on July 10 and the report is currently being 
revised. The issue of what Q will be acceptable at the CAP overchute, to be used in the 
HEC-RAS was discussed. The original Q determined by a nomograph procedure was around 
1150 cf5. The routed outflow fiom the ponded area behind the CAP is approximately 3001 
cfs total. This flow fills the low spots first and then begins flowing through the overchute. 
The overchute (3,72-inch-diameter pipes) flows under pressure as the ponded water rises 
to the top of the embankment. At this point the weir equation was used with an overtopping 
depth of 0.96 feet, as determined by the HEC-1 analysis, and resulted in a total overtopping 
flow of approximately 1 1 57 cfk. Therefore, 300 1 - 1 157 = 1 844 cfk would be routed through 
the overchute. 

HY-8 will be used to verifjr the Q found using the weir equation (1844 cfs) with head equal 
to the top of embankment. This is the Q that will be used in the HEC-RAS downstream of 
the CAP. Once the Q overchute at the top of embankment is determined the Qrnax fiom the 
outflow of the routed hydrograph (if greater than Q overchute capacity) will overtop the CAP 
and the berm to the south. The 0.96 feet depth of flow may change depending upon the HY-8 
result. The overtopping flow at the CAP will be split 50-50 to the west over the CAP and to 
the south over the berm The report will be revised and re-submitted by CVL the week of 
September 1 8-23. 



3. The FEMA request for previous studies in the Wash B area did not result in any information. 
Dave Boggs will look into the matter by contacting FEMA. 

4. The hydraulics will be well underway once the .final Q exiting the CAP overchute is verified. 
All other necessary Q's, above the CAP overchute, are already outlined in the hydrology 
report and will not change. No new inflows below the CAP will enter Wash B due to 
topography andlor revised developments. The surveyed crossings were discussed and some 
problems still exist, i.e. at the skewed crossing at 120'~ street. Marc will set up an initial 
HEC-RAS run and submit it to the MCFCD before he finalizes it. The initial HEC-RAS 
should be submitted by September 22. 

5. A new project schedule was discussed and the date for the final submittal of the Technical 
Data Notebook and all of the Hydraulics is October 25,2000. All attendees agreed upon the 
new schedule. 



Coe & Van Loo Consultants, Inc. 
4550 North 12th Street 

Phoenix, Arizona 8501 4-429 1 
Phone: 602/264-6831 Fax: 6021264-0928 

Project Name: Wash B Project Number: 9970020 1 
Date: 10/05/00 Time: 3:00 pm 
Purpose: Hydrology Report and Hydraulic Analysis Comments 
Location: CVL 
Attendees: B. Lokey, M. McIntosh, E. Kolevski, D. Boggs, J. Rurnann, C. Lovely 
Distribution: Attendees 

Burke Lokey, Marc McIntosh and Emili Kolevslu fiom CVL met with David Boggs and Joe 
Rumann fiom the Maricopa County Flood Control District (MCFCD) and with Collis Lovely fiom 
the City of Scottsdale (COS) at the CVL offices to discuss the Hydrology Report and Hydraulic 
Analysis for Wash B. The key points of the discussion were as follows: 

1. Zone A submittal. The comments fiom the COS had been addressed and Marc gave the revised 
plans to Collis for a final review. Collis will submit the Zone A to FEMA once any final corrections 
are made. 

2. Hydrology Report. The hydrology report was approved and only one revision to the HEC-1 
model needs to be made before CVL can submit the final copies to FCD and COS. Per the FCD and 
COS, Sub-basin G, must be added in at Concentration Point 6 (CP6) rather than at CP7. The final 
hydrology report will be submitted to the FCD and COS by October 25. 

3. Hydraulics. The floodplain delineation has been revised and several cross-sections were added 
per COS comments. The revised cross-sections (sheets 4 and 5) were submitted to the FCD and the 
COS for review. The review will be completed and any comments will be sent to CVL by the 2 7 ~  
of October. 
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Coe & Van Loo Consultants, Inc. 
4550 North 12th Street 

Phoenix, Arizona 8501 4-4291 
Phone: 6021264-6831 Fax: 6021264-0928 

Proiect Name: Wash B Proiect Number: 99700201 
Date: 1 1/09/00 Time: 3:30 vm 
Pumose: Hvdrologv Re~or t  and Hvdraulic Analysis Comments 
Location: CVL 
Attendees: B. Lokev. M. McIntosh. E. Kolevski. D. Bogs. C. Lovelv 
Distribution: Attendees 

Burke Lokey, Marc McIntosh and Emili Kolevski from CVL met with David Boggs from the 
Maricopa County Flood Control District (MCFCD) and with Collis Lovely from the City of 
Scottsdale (COS) at the CVL offices to discuss the Hydrology Report and Hydraulic Analysis for 
Wash B. The key points of the discussion were as follows: 

1. Zone A submittal. Collis has submitted the Zone A and Michael Baker has received it. 

2. Hydrology Report. The final hydrology report was submitted to the FCD and COS. Disks for 
the HEC-1 models were included in the report for the FCD. An email copy of the models was 
sent to the COS on 11/9/00. 

3. Hydraulics. The review of the HEC-RAS floodplain delineation run will be completed by the 
FCD by the end of next week and the Method 4 HEC-RAS encroachment run will begin 
immediately thereafter. The zone A ponding needs to be shown on the delineation at the CAP. 
After the FCD has completed their review, Marc will have 2 weeks to prepare Method 4 and 
Method 1. These methods will be done on the following sections: 

Sheet 2: None, floodway = floodplain on this sheet. Everything is developed 
there is nowhere to encroach. 

Sheet 3: Just below CAP and (above) east of 124~ .  Not at ponding area 
behind CAP. 

Sheet 4: Up to split (confluence), some isolated areas near matchline for 
Sheet 5. 

Sheet 5: Most of sheet 5 has high banks and floodway/floodplain is confined. 
No encroachment is possible. 
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The details of these possible encroachment areas were discussed at the meeting and the 
applicable sections for Methods 4 and 1 were agreed upon and outlined on the sheets. 

4. Deliverables. The deliverables, CAD (Microstation) data files for the hydrology portion will be 
sent to the FCD as soon as they are complete. 

5. Technical Data Notebook. The TDN is in the process of being completed and will be submitted 
after the hydraulic calculations have been completed. 



COE & VAN LOO 

Meeting: Wash B 

Day, Date: Thursday, September 7,2000 

Start Time: 3:00 P.M. Estimated Ending Time: 4:00 P.M. 

Attendees: David Boggs and Joe Rumann from MCFCD, Collis Lovely from COS, and 
Burke Lokey, Emili Kolevski, and Marc McIntosh from CVL. 

Distribution: Attendees: 

DISCUSSION ITEMS: 

1. Zone A submittal: Information from COS on datum, source and date of topography, 
etc. Status of submittal. 

2. Hydrology: 
\ 

a. Comments from FCD and COS, status of revisions. 
. b. Discussion on which final Q's will be acceptable for use in HEC-RAS model. 

c. Data from Bureau of Reclamation on CAP overchute. 
d. (Lack of) Data received from FEMA on Wash B Study area. 

3. Hydraulics: 

a. Status of floodplain analysis and plots, and floodplain delineation. 
b. Discussion on results of surveyed crossings. 

4. New project schedule. 



CVL 

Meeting: Wash B 

Day, Date: Thursday, November 9,2000 

Start Time: 3:30 P.M. Estimated Ending Time: 4:30 P.M. 

Attendees: David Boggs and Joe Rumann from MCFCD, Collis Lovely from COS, and 
Burke Lokey, Emili Kolevski, and Marc McIntosh from CVL. 

Distribution: Attendees 

DISCUSSION ITEMS: 

1. Zone A submittal: Status of submittal. 

2. Hydrology: Final copies of Hydrology Report Submitted to COS and FCD 

3. Hydraulics: Status of Hydraulic Analysis and Report. 



CVL 

Meeting: Wash B 

Day, Date: Friday, December 8,2000 

Start Time: 3:30 P.M. Estimated Ending Time: 4:30 P.M. 

Attendees: David Boggs and Joe Rumann fiom MCFCD, Collis Lovely from COS, and 
Burke Lokey, Emili Kolevski, and Marc McIntosh from CVL. 

Distribution: Attendees 

DISCUSSION ITEMS: 

1. Hydraulics: Status of Hydraulic Analysis and Report 

2. Technical Data Notebook: Status 

3. CAD Deliverables: Status 
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400,938574.486410,730200.467410,1514.501930,HP*721N 
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402,938594.898940,730200.294230t1514.592980tHP*721N 
403,938599.942830,730201.086640115155755620t1H* 
404,938569.714700,730201.544220,1515 -451260, IH* 
405,939373.893330,730133.43001011510.95287011U* 
406,939280.105810,730176.907790,1510.605970,1U* 
407,939178.788020,730191.580890,1510.391000,1U* 
408,939079.032530,730192.832080t1510.071500t1U* 
409,938978.051920,730193.202120,1510.186620,1U* 
410,938878.524230,730193.554210,1510.354260,1U* 
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421,939363.369380,730019.059110,1510.612130,1U* 
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425,938977.930240,730095.768280t1510.146310t1U* 
426,938877.943650,730089.826210,1513.278680,1U* 
427,938776.829610,730085.24838011516.758040t1U* 
428,938672.071030,730084.987700115177601980~1U* 
429,938569.190290,730084.866770,1517.628360,1U* 
430,938466.178330,730085. 6O673Or 1517.344750, IU* 
431,938365.851130,730086.415150,1517.284790,1U* 
432,942167.622690,736770.842590116544743000t1H* 
433,942161.89187O,736773.22709OI1654.76593OtIH*FACE 
434,942173.3284OO,736768.392340~1654478592OIIH*FACE 
435,942195.99342O,736773.35584OI165O.8O759OtIH*FACE 
436,942157.47643O,736781.63326Ol165O.5436lOtIH*FACE 
437,942167.863640, 736771.504000, 1643 .2O125OI IF*BOXCULVERT 
438,942168.255930,736772.35947Ot1643.144480,1F*WASH 
439,942174.77356O,736781.055070Il643.64l68OtIF*WASH 
440,942179.89221O,736791.86263OI1644417165OtIF*WASH 
441,942032.213900,736563.713360116466406160t1H* 
442,942O32.18490O,736564.39871O,1634.94623OIIF*BOXC~~RT 
443,942O32.22826O,736572.85164OI1646.44046OtIH*FACE 
444,942032.194450,736554.66572Otl646.49944OlIH*FACE 
445,942O32.28814O,736539.82361Ot1643318573OIIH*FACE 
446,942O26.57417O,736578.28O98Ot1642.11O16OtIH*FACE 
~7,942011.913600,736552.988710,1635.276870,1F*W~H 
~,942022.612090,736557.936290,1635.323960,1F*WASH 

449,942089.373510,736733 .105230, 1652.54633OIRP* 
450,942192.073800,736732.133750t1655.201230tRP* 
451,942294.412020,736729.944770,1657.718410,RP* 
452,941986.731430,736732.489640t16500708360tRP* 











693,937220.591160,726623.64862OI1449.14O840~1F*WASH 
694,937227.781330,726638.58356OI1449.439630~IF*WASH 
695,937233.857850,726654.88422OI1449.470350,1F*WASH 

937233 -589170,726575 .495150, 1449. 641700, BI*EDGE 
,937259.676160,726477.240000,1452.984770~RP* 

~~8,937260.325910,726428.32834011453.404110~RP* 
699,937272.133160,726428.077830114533092100~RE* 
700,937248.231410,726428.3416401145331102501RE* 
701,937248.030150,726476.815430,1452.762810,RE* 
702,937271.931750,726477.581360,1452.93879O~RE* 
703,937240.808180,726523.0689701145114133401RE* 
704,937263.65702O,726529.41768OI1451.60273OfRE* 
7 0 5 , 9 3 7 2 5 2 . 2 7 3 3 6 0 , 7 2 6 5 2 6  -319120 , 1451.714300 , RP* 
706,937138.476700,726686.1776401145119259801RP* 
707,937102.988920,726721.806090,1453.951700,RP* 
708,937067.564930,726756.570010~1454.883200,RP* 
709,937039.237550,726795.203660~145551002301RP* 
710~937028~239430r726789.214820~1455~O01930~RE* 
711,937094.164720,726712.938590114533901390~RE* 
712,937110.888080,726729.902760~145339031901RE* 
713,937146.880980,726694 .3681401 1451. 868470, RE* 
714,937129.746120,726677.700680,1451.856980,RE* 
715,938370.994750,728013.738870,1478.338090,1H* 
716,938385.544440,728004.627570 , 1478 -456260 , IH* 
717,938356.469380,728022.746010,1478.332220,1H* 
718,938338.777210,728033.678700114788531070~1H* 
719,938403.078060,727993. 651260, 1478.718930 , IH* 
72O,93837O.96053O,728O13.86929OI1474434268OlIF*BOXCULVERT 
721,938344,817370,727971.523690 , 1477. 608060, IH* 

,938329.970950,727980.572250~1478.008450,1H* 
d~,938312.489740,727991.426870~1477.86222011H* 

724,938359.295410,727962.33664OI1477.80335O~1H* 
725,938376.718860,727951.403580,1477.910090~1H* 
726,938344.793O9O,727971.53797O~1473.69119OfIF*BOXCULVERT 
727,93841O.84817O,727959.59777OI1478823438O~BI*EDGE 
728,938452.005880,727934.165770,1478.837200,RP* 
729,938493.367270,727905.336740~1479.127920~RP* 
730,938531. 011920,727874 .2O796OI 1479.31922OIRP* 
731,9383O4.95645O,728O25.75716OI1478.37657O~BI*EDGE 
732,938264.070640,728050.734620,1479.086220,RP* 
733,938222.228490,728076.814940,1479.950820,RP* 
734,938181.098740,728102.40935011480.8522101RP* 
735,938308.12627Or727949.43292OI1472294248OIIF*WASH 
736,938295 -443360,727933 - 722240,1473 .484320, IF*WASH 
737,938363.264080,728037.027300,1474.882420,1F*WASH 
738,938372.211410,728061.832820,1475.83424O~IF*WASH 
739,938357.92560O,727992.662800,l478.380OOOlBI*CL 



/997002/land/srvylOO.dgn Aug. 22, 2000 14:06:40 



From: 
Sent: - .  

John Stock - FCDX 
Thursday, June 28.2001 497 PM 
Richard Harris - FCDX 
FW: Additional Control 

-----Original Message---- 
From: Dry, Ron [mailto;rdry@ci.scottsdale.az.us] 
Sent: Thursday. June 28, 2001 9:14 AM 
To: 'jrsQmail.maricopa.gov' 
Subject: Additional Control 

John, 
Good Morning. Here is the same excell file with the new point information. 
I have also included a photo showing its location to save you a little field 
time searching for it. 
<cGPS9199.bmp>> <<SURVEY DATUM.xls>> 
Ron Dry 
Land Survey Coordinator 
City of Scmsdale 
480-3 1 2-81 06 
E-mail rdry@ci.scottsdale.az.us 



Point VERTICAL HORIZONTAL NAVD '88 DATUM NGVD '29 DATUM WGS 84 STATE PL 
ORDER CLASS ORDER CLASS LATITUDE LONGITUDE NORTHING 

ERM #1 
ERM #2 
ERM #4 
ERM #5 
ERM #6 
ERM #7 
ERM #8 
ERM #9 
ERM #10 
ERM #I1 

GPS #I99 ZiRD 2N0 I 1804.420 1802.650 33O 35' 48.902" 11 lo 47' 14.552" 944738.731 
Description: AMC BCHH, 1974, down 1.2', +/-50' NE of intersection of Cactus Road and 136th Street 



ANE GRID COS GRID 
EASTING NORTHING EASTING 



Point 

ERM # I  
ERM #2 
ERM #4 
ERM #5 
ERM #6 
ERM #7- 
ERM #8 
ERM #9 
ERM #I0 
ERM # I  1 

NOTE: 

SURVEY DATUM 
I I I I I I I I I 
I I I I 

VERTICAL HORIZONTAL NAVD '88 DATUM NGVD '29 DATUM WGS 84 STATE PLANE GRID 
ORDER 1 CLASS ORDER I CLASS LATITUDE I LONGITUDE NORTHING 1 EASTING 

I I 

I I I I I I I I 
3RD 1 I 2ND I I 1804.420 1802.650 1 33' 35' 48.902" 1 11 1'47' 14.552" 1 944738.731 1 739368.287 

I 

AMC BCHH. 1974. down 1.2'. +I-50' NE of intersection of Cactus Road and 136th Street 

I 
COS GRlD 

NORTHING 1 EASTING 

The information provided above was supplied by the Flood Control District who received it from the City of Scottsdale staff. Upon review of the above data an error 
was found for the Easting value of ERM #6, the data was checked on the City of Scottsdale's website and the correct value was found to be 728821.103. 
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Contract Documents 



- of 
~aricop'a County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
l l (602 )  506-5897 

Mr. John B. Nelson, Director 
Coe & Van Loo consultants, L.L.C. 
4550 North 12" Street 
Phoenix, AZ 85014 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Carrido Wilcox 

Subject: Notice to proceed with Contract FCD 99-10 
Wash '73" Floodplain Delineation and Topographic Mapping 

Congratulations on award to your firm of the subject contract. This letter confirms our verbal notice to 
proceed with contract performance on January 24,2000 and complete performance within three hundred 
(300) calendar days. Contract completion date is November 19,2000. A fully executed copy of the 
contract is enclosed for your files. 

The Flood Control District welcomes your participation as a Consultant to the District and we look 
forward to a mutually beneficial contract agreement. We want to remind you, at this very early stage 
of award, of the importance the District places upon the conkct completion date. Maintaining schedule 
milestones is imperative in meeting the District's planning and future funding goals. Your contract 
completion date is not only a contractual requirement, but is also a commitment on the part of your firm. 
Throughout the term of the contract we expect it will be treated with a high degree of importance. 

If you have not already done so, we request that you submit your MIWBE Affidavit and Insurance 
Certificates for this project. This contract has a minority goal of five percent (5%) 

Again, we welcome your participation and look forward to an enjoyable and profitable relationship. 

Sincerely, 

Dortha Klaahsen 
Contracts Specialist 



CONTRACT FCD 99-10 

Pursuant to the provisions of the Arizona Revised Statutes Section 48-3603, the Board of Directors has the 
authority to enter into contracts. 

The Flood Control District of Maricopa County, Arizona, hereinafter called the "District", is desirous of having 
certain professional services performed in connection with Contract FCD 99-10, Wash "B" Floodplain 
Delineation and Topographic Mapping, hereinafter called the "Project," as more fully described in Exhibit A, 
Scope of Work, and in accordance with Exhibit B, Fee Proposal; and 

Coe & Van Loo Consultants, L.L.C., hereinafter called "Consultant", with its principal office located at 4550 
North 12th Street, Phoenix, Arizona 85014, is desirous of performing said services; 

THEREFORE, the parties hereto mutually agree as follows: 

SECTION I - SERVICES O F  THE CONSULTANT 

The Consultant, under the general supervision of the Manager, Engineering Division shall prepare studies, 
reports, surveys, plans, drawings, specifications and cost estimates as are necessary for the Project and according 
to the directions and designated standards of the District and in accordance with Exhibit A. It is understood and 
agreed that the District's authorized representative shall be the Manager, Engineering Division or his duly 
authorized representative, hereinafter called the "Agent" and that helshe shall be the sole contact for 
administering this contract. 

The Consultant shall meet periodically with the Agent so as to keep the District informed of the progress of the 
work in accordance with the schedule defined in Exhibit A. 

The Consuitant shall promptly advise the Agent of any factors which may develop during the Project, that would 
likely result in construction or design costs in excess of budgetary constraints. 

SECTION I1 - PERIOD OF SERVICE 

The Consultant shall complete all work per the schedule provided in Exhibit A, Scope of Work,within three 
hundred (300) calendar days fiom the date of Notice to Proceed, including 60 days for District review and 90 
days for FEMA review. Should extension of this contract period be necessary, and any such extension(s) 
continue the date of contract performance for a time period of more than one year from the date of original 
contract expiration, adjustment(s) of the consultants fee(s) may, upon agreement by both the District and the 
Consultant, be made in accordance with the Consumer Price Index for Urban Consumers, Western Division 
published by the U.S. Department of Labor, Bureau of Labor Statistics, using the published edition coinciding 
with the initial contract expiration date. Any such fee adjustment shall only apply to the extended contract time 
period. 
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The Consultant shall be paid for work under this Contract a lump sum fee of eighty-four thousand nine 
hundred ninety-seven dollars ($84,997.00) plus any adjustments that have been approved in writing in 
accordance with the Maricopa County Procurement Code. 

The District shall pay the Consultant upon completion of the work as accepted by the District, except that 
progress payments may be made as billed by the Consultant based on approved monthly progress reports subject 
to the limitations set forth in Exhibit A, Scope of Work. Ten percent of all contract payments made on an interim 
basis shall be retained by the District as insurance of proper performance of the contract or, at the option of the 
Consultant, a substitute security may be provided by the Consultant in an authorized form pursuant to procedures 
established by the District. The Consultant is entitled to all interest from any such substitute security. 

When the contract is fifty percent (50%) completed, one-half (112) of the amount retained will be paid to the 
Consultant provided the Consultant is making satisfactory progress on the contract and there is no specific cause 
or claim requiring a greater amount to be retained. After the contract is fifty percent (50%) completed, no more 
than five percent (5%) of the amount of any subsequent progress payments shall be retained providing the 
Consultant is making satisfactory progress on the project, except if at any time the District determines 
satisfactory progress is not being made, ten percent (1 0%) retention shall be reinstated for all progress payments 
made under the contract subsequent to the determination. 

If the Consultant desires a partial payment in accordance with the above provisions, the Consultant will complete 
and furnish Attachment No. 1 herein, the District-provided Minority/Women-owned Business Enterprise 
Participation Report, with each request for payment, indicating payment distribution to MBEIWBE firms. The 
MinorityPNomen-owned participation for this contract is five percent (5%). 

Following approval and acceptance by the District of all work described in Exhibit A, but prior to submittal by 
the District to FEMA, the Consultant shall submit (1) a "Certificate of Substantial Performance" form 
(Attachment 2); (2) a Final D/M/WBE Participation Report (Attachment 1) stating the total payments received 
by the prime as well as total payments the prime has made to MBE and WBE subconsultants, vendors, and 
suppliers, and (3) a final invoice for release of all monies due the Consultant, except for five percent (5%) 
retention. 

Any retention monies shall be paid or substitute security released, as applicable, to the Consultant within 
forty-five (45) calendar days after (1) FEMA acceptancelapproval of the project, including completion of all final 
work required by the Consultant in order for the District to receive FEMA acceptance, (2) receipt of a 
"Certificate of Performance" form (Attachment 3), and (3) an invoice for any sums remaining due and payable 
under this Contract. 

SECTION IV - THE DISTRICT'S RESPONSIBILITIES 
The District shall furnish the Consultant, at no cost to the Consultant, the following information or services 
for this Project: 

A. One copy of on-hand maps, records, survey ties, benchmarks or other data pertinent to the Project. This 
does not, however, relieve the Consultant of the responsibility of searching records for additional 
information, for requesting specific information or for verification of that information provided. The 
District does not warrant the accuracy or comprehensiveness of any such information. 
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B. All available information and data relative to policies, standards, criteria, and studies, etc. impacting the 
Project as identified by the Consultant. 

C. Availability of staff for consultation with the Consultant during the performance of studies and plan 
development in order to identify the problems, needs, and other functional aspects of the Project. 

D. Examination of documents submitted by the Consultant and rendering of decisions pertaining thereto 
promptly, to avoid unreasonable delay in the progress of the work by the Consultant. The District will keep 
the Consultant advised concerning the progress of the District's review of work. 

SECTION V - AMENDMENTS 

This Contract may be amended by mutual written agreement of the District and the Consultant. Any alteration 
in the scope of work that will result in a substantial change in the nature of the Project so as to materially increase 
or decrease the contract fee will require negotiation of an amendment to the contract to be executed by the 
District and the Consultant. No work shall commence on the change until the District has approved the contract 
amendment and the Consultant has been notified to proceed by the Agent. It is distinctly understood and agreed 
that no claim for extra work done or materials furnished by the Consultant will be allowed by the District except 
as provided herein, nor shall the Consultant do any work or furnish any materials not covered by this agreement 
unless such work is fmt authorized in writing in accordance with the Maricopa County Procurement Code. Any 
such work or materials furnished by the Consultant without such written authorization first being given shall be 
at his own risk, cost, and expense, and he hereby agrees that without such written authorizatian he will make no 
claim for compensation for such work or materials furnished. 

SECTION VI - RECORDS 

Records of the Consultant's payroll expense pertaining to this Project and records of accounts between the 
District and the Consultant shall be kept on a generally recognized accounting basis and shall be available upon 
request to the District or its authorized representative for audit during normal business hours. The records shall 
be subject to audit by appropriate grantor agency if the Project is funded all or in part by a grant. 

All Consultant and District procurement records shall be retained for a period of one year and disposed of in 
accordance with the records retention guidelines and schedules approved by the State of Arizona Department 
of Library, Archives, and PubIic Records unless applicable Federal regulations require a longer period. 

SECTION VII - PROJECT COMPLETION 

If during the course of this contract situations arise which prevent cdmpletion within the allotted time, the Agent 
may grant an extension. 

SECTION VIII - TERMINATION 

The District may terminate this contract at any time upon reimbursement to the Consultant of expenses, which 
include reasonable charges for time and material for the percentage of work satisfactorily completed and turned 
over to the District. 2 
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The District reserves the right to postpone, terminate or abandon this Project for the Consultant's failure to 
complete the Project on time, or failure to comply with the provisions of the contract. The District also reserves 
the right to terminate any or all parts of this contract for its own convenience as the District may determine at 
its sole discretion. 

The District hereby gives notice that pursuant to A.R.S. Section 38-5 11 "A" this contract may be canceled 
without penalty or further obligation within three years after execution if any person significantly involved in 
initiation, negotiation, securing, drafting, or creating a contract on behalf of the District is, at anytime while the 
contract or any extension of the contract is in effect, an employer, agent, or any other party to the contract in any 
capacity or a consultant to any other party of the contract with respect to the subject matter of the contract. 
Cancellation under this section shall be effective when written notice fiom the Chief Engineer and General 
Manager is received by all of the parties of the contract. In addition, the District may recoup any fee for 
commission paid or due to any person significantly involved in initiation, negotiation, securing, drafting, or 
creating the contract on behalf of the District from any other party to the contract arising as a result of the 
Contract. 

The Consultant may terminate this contract in the event of nonpayment of fees as specified in Section 111, 
PAYMENTS TO THE CONSULTANT. 

SECTION M - OWNERSHIP OF DOCUMENTS 

All original documents including, but not limited to studies, reports, tracings, drawings, physical and computer 
models, estimates, field notes, investigations, design analyses, calculations, computkr software, Bnd 
specifications, prepared in the performance of this Contract are to be and remain the property of the District and 
are to be delivered to the Agent before final payment is made to the Consultant. The District reserves the right 
to reuse the documents as it sees fit. However, the District will not reuse, alter, or modify these documents 
without noting such alterations, modifications, or intent of their reuse, and will hoId the Consultant harmless 
from any claims arising fiom the reuse, alteration, or modification of the documents. The Consultant may retain 
reproducible copies of all such documents delivered to the District. 

SECTION X - COMPLIANCE WITH LAWS 

The Consultant is required to comply with all Federal, State and local laws, local ordinances and regulations. 
The Consultant's signature on this contract certifies compliance with the provisions of the 1-9 requirements of 
the Immigration Reform and Control Act of 1986 for all personnel that the Consultant and any subconsultants 
employ to complete this Project. It is understood that the District shall conduct itself in accordance with the 
provisions of the Maricopa County Procurement Code. 

SECTION XI - GENERAL CONSIDERATIONS 

A. Prior to beginning the work, the Consultant shall furnish the District for approval the names of its key 
employees, and of its sub-consultants and their key employees to be used on this Project. Any subsequent 
changes are subject to the written approval of the District. 

With the exception of the District or the Federal Emergency Management Agency, the Consultant agrees 
not to accept any clients within the area of the 140-year floodplain for the project, during the period of the 
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Contract, without the expressed written authority from the Chief Engineer and General Manager of the 
District. 

The Consultant in replacing a MBE/WBE subcontractor should attempt to contract with another 
MBE/WBE. 

B. The failure of either party to enforce any of the provisions of this Contract or to require performance of the 
other party of any of the provisions hereof shall not be construed to be a waiver of such provisions, nor shall 
it affect the validity of this Contract or any part thereof, or the right of either party to thereafter enforce each 
and every provision. 

C. The Consultant shall be responsible for the cost of any additional design, field layout, testing, construction 
and supervision necessary to correct those errors or omissions attributable to the Consultant and for any 
damage incurred by the District as a result of additional construction costs caused by such Consultant errors 
or omissions. 

D. The fact that the District has accepted or approved the Consultant's work shall in no way relieve the 
Consultant's responsibility. 

E. It is mutually understood and agreed that this Contract shall be governed by the laws of the State of Arizona, 
both as to interpretation and performance. Any action at law, suit in equity, or judicial proceeding for the 
enforcement of this Contract, or any provision thereof, shall be instituted only in the courts of the State of 
Arizona. 

SECTION XII - SUCCESSORS AND ASSIGNS 

This Contract shall not be assigned by either party without prior written approval of the other except that the 
Consultant may use in the performance of this Contract without prior approval of the District, personnel or 
services of its related entities and affiliated companies as if they were an integral part of the Consultant; and it 
shall extend to and be binding upon the heirs, executors, administrators, successors and assigns of the parties 
hereto. 

SECTION XIIt - NO KICK-BACK CERTIFICATION 

The Consultant w m t s  that no person has been employed or retained to solicit or secure this Contract upon any 
agreement or understanding for a commission, percentage, brokerage, or contingent fee; and that no member of 
the Board of Directors/Supervisors or any employee of the District has any interest, financially or otherwise, in 
the Consultant fm. 

1 

For breach or violation of this warranty, the District shall have the right to annul this Contract without liability, 
or at its discretion to deduct from the Contract price or consideration, the full amount of such commission, 
percentage, brokerage, or contingent fee. 

Contract FCD 99- 10 Page 6 of 16 



SECTION XIS' - ANTI-DISCRIMINATION PROVISION 

The Flood Control District of Maricopa County will endeavor to ensure in every way possible that minority and 
women-owned business enterprises shall have every opportunity to participate in providing professional services, 
purchased goods, and contractual services to the Flood Control District of Maricopa County without being 
discriminated against on the grounds of race, religion, sex, age, disability, or national origin. 

The Consultant agrees not to discriminate against any employee or applicant for employment because of race, 
religion, color, sex, age, disability, or national origin and further agrees not to engage in any unlawful 
employment practices. The Consultant further agrees to insert the foregoing provisions in all subcontracts 
hereunder. 

SECTION XV - INDEMNIFICATION 

For Professional Liability: 

To the fullest extent permitted by law, the Consultant shall indemnify, and hold harmless the Flood Control 
District of Maricopa County (District) and Maricopa County (County), their agents, representatives, officers, 
directors, officials, and employees from and against all claims, damages, losses and expenses, including but not 
limited to attorney fees, court costs, expert witness fees, and the cost of appellate proceedings, relating to, arising 
out of, or alleged to have resulted from the Consultant's negligent acts, errors, omissions or mistakes relating 
to professional services in the performance of this Contract. Consultant's duty to indemnify and hold harmless 
the District and County, their agents, representatives, officers, directors, officials, and employees shall arisk in 
connection with any claim, damage, loss or expense that is attributable to bodily injury, sickness, disease, death, 
or injury to, impairment, or destruction of property, including loss of use resulting therefrom, caused by any 
negligent acts, errors, omissions or mistakes, related to professional services in the performance of this Contract 
including any person for whose negligent acts, errors, omissions or mistakes, the Consultant may be legally 
liable. 

The amount and type of insurance coverage requirements set forth herein will in no way be construed as limiting 
the scope of the indemnity in this paragraph. 

For all other hazards, liabilities, and exposures: 

To the fullest extent permitted by law, the Consultant shall defend, indemnify and hold harmless the District and 
County, their agents, representatives, officers, directors, officials and employees from and against all claims, 
damages, losses and expenses (including but not limited to attorney fees, court costs, expert witness fees, and 
the cost of appellate proceedings), relating to, arising out of or resulting from the Consultant's work or services. 
Consultant's duty to defend, indemnify and hold harmless the District and the County, their agents, 
representatives, officers, directors, officials and employees shall arise in connection with any claim, damage, 
loss or expense that is attributable to bodily injury, sickness, disease, death, injury to, impairment or destruction 
of property including loss of use resulting therefrom, caused in whole or in part by any act or omission of the 
Consultant, anyone Consultant directly or indirectly employs or anyone for whose acts Consultant may be liable. 

The amount and type of insurance coverage requirements set forth herein will in no way be construed as limiting 
the scope of the indemnity in this paragraph. 
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Abrogation of ~ h o n a  Revised Statutes Section 34-226: 

In the event that A.R.S. $ 34-226 shall be repealed or held unconstitutional or otherwise invalid by a court of 
competent jurisdiction, then this duty of indemnification shall extend to all claims, damages, losses and expenses, 
including but not limited to attorney fees, court costs, expert witness fees, and the cost of appellate proceedings, 
relating to, arising out of, or alleged to have resulted therefrom, caused in whole or in part by any negligent acts, 
errors, or omissions relating to professional work or services in the performance of this Contract by the 
Consultant, or anyone directly employed by the Consultant or anyone for whose acts Consultant may be liable 
regardless of whether it is caused by any party indemnified hereunder, including the District or the County. 

The amount and type of insurance coverage requirements set forth herein will in no way be construed as limiting 
the scope of the indemnity in this paragraph. 

The scope of this indemnification does not extend to the sole negligence of the District or the County. 

SECTION XVI - INSURANCE 

General Clauses. The Consultant, at Consultant's own expense, shall purchase and maintain the herein 
stipulated minimum insurance with companies duly licensed, possessing a current A.M. Best, Inc. Rating of 
B-6, or approved unlicensed companies in the State of Arizona with policies and forms satisfactory to the 
District. 

Coverage Term. All insurance required herein shall be maintained in full force and effed until all w o e  or 
service required to be performed under the terms of the Contract is satisfactorily completed and formally 
accepted. Failure to do so may, at the sole discretion of the District, constitute a material breach of this Contract. 

Primary Coverage. The Consultant's insurance shall be primary insurance as respects the District, and any 
insurance or self-insurance maintained by the District shall not contribute to it. 

Waiver.. The policies required hereunder, except Workers' Compensation and Professional Liability, shall 
contain a waiver of transfer of rights of recovery (subrogation) against the District, its agents, representatives, 
officers, directors, officials and employees. 

Claim Reporting. Any failure to comply with the claim reporting provisions of the insurance policies or any 
breach of an insurance policy warranty shall not affect coverage afforded under the insurance policies to protect 
the District. 

Deductible/Retention. The policies may provide coverage which contains deductibles or self insured retentions. 
Such deductible and/or self insured retentions shall not be applicable with respect to the coverage ~rovided to u .  

the District under such policies. The Consultant shall be solely respdnsible for the deductible and/or self insured 
retention and the District, at its option, may require the Consultant to secure payment of such deductibles or self- 
insured retentions by a surety bond or an irrevocable and unconditional letter of credit. 

Copies of Policies. The District reserves the right to request and to receive, within 10 working days, certified 
copies of any or all of the herein required insurance policies andlor endorsements. The District shall not be 
obligated, however, to review such policies and/or endorsements, or to advise Consultant of any deficiencies in 
such policies and endorsements, and such receipt shall not relieve Consultant from, or be deemed a waiver of, 
the District's right to insist on strict fulfillment of thqconsultant's obligations under this Contract. 
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Other Insureds. The insurance policies required by this Contract, except Workers' Compensation and 
professional Liability, shall name the District and the County, their agents, representatives, officers, directors, 
officials and employees as Additional Insureds. 

Commercial General Liability. Consultant shall maintain Commercial General Liability insurance with a limit 
of not less than $1,000,000 for each occmence with a $2,000,000 ProducWCompleted Operations Aggregate and 
a $2,000,000 General Aggregate Limit. The policy shall include coverage for bodily injury, broad form property 
damage, personal injury, products and completed operations and blanket contractual coverage including, but not 
limited to, the liability assumed under the indemnification provisions of this Contract which coverage will be at 
least as broad as Insurance Service Office, Inc. Policy Form CG 00 01 (10193) or any replacements thereof. 
coverage shall include X. C, U. 

The policy shall contain a severability of interest provision, and shall not contain a .sunset provision or 
commutation clause, or any provision which would serve to limit third party action over claims. 

The Commercial General Liability additional insured endorsement shall be at least as broad as the Insurance 
Service Office, Inc.'s Additional Insured, Form B, CG 20 10 1 1 85, and shall include coverage for Consultant's 
operations and products and completed operations. 

Automobile Liabilitv. Consultant shall maintain Automobile Liability insurance with an individual single limit 
for bodily injury and property damage of no less than $1,000,000, each occurrence, with respect to Consultant's 
vehicles (whether owned, hired, non-owned), assigned to or used in the performance of this Contract. 

Workers' Compensation. The Consultant shall carry Workers' Compensation insurance to cover obligations 
imposed by federal and state statutes having jurisdiction of Consultant's employees engaged in the performance 
of the work or services, as well as Employer's Liability insurance of not less than $1,000,000 for each accident, 
$1,000,000 disease for each employee, and $1,000,000 disease policy limit. 

In case any work' is subcontracted, the Consultant will require the Subconsultant to provide Workers' 
Compensation and Employer's Liability insurance to at least the same extent as required of the Consultant. 

~rofessional Liability. The Consultant shall maintain Professional Liability insurance covering negligent acts, 
errors, or omissions arising out of the work or services performed by the Consultant, or any person employed by 
the Consultant, with a limit of not less than $1,000,000 each claim. 

Certificates of Insurance. Prior to commencing work or services under this Contract, the Consultant shall 
furnish the District with a Certificate of Insurance, Attachment No. 4, or formal endorsements as required by the 
Contract, issued by the Consultant's insurer(s), as evidence that policies providing the coverage, conditions and 
limits required by this Contract are in full fmce and effect. Such certificates shall identify this Contract number 
and title, as well as all other infommtion stated on Attachment 4 Insurance Certificate. 

In the event any insurance policy(ies) required by this Contract is(are) written on a "claims made" basis, coverage 
shall extend for two years past completion and acceptance of the work or services and as evidenced by annual 
Certificates of Insurance. 
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Cancellation and Expiration Notice. Insurance evidenced by this Certificate shall not expire, be canceled, or 
materially changed without thirty (30) days prior written notice to the District. If a policy does expire during 
the life of the contract, a renewal Certificate must be sent to the District at least fifteen (15) days prior to the 
expiration date. 
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IN WITNESS -REOF, the parties herein have executed this Contract. 

COE & VXN LOO CONSULTANTS, L.L.C. 

/&&& 
Title 

Date: 

E L 0 4  5 . 7 L -  
Federal Tax Identification Number 

FLOOD CONTROL DISTRICT OF MAFUCOPA COUNTY 

RECOMMENDED BY: ACCEPTED AND APPROVED: 

2000 
Michael S. Ellegood, P.E. Date 
Chief Engineer and General Manager 

Flood Control District of Maricopa County. 

d 
7 /A+/+? 

hkneral  Counsel, Disfrict .-,, C Date 
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CONTRACT ATTACHMENTS 

1. MinoritytWomen-owned Business Enterprises Program 
Participation Report 

2. Certificate of Substantial Performance 

3. Certificate of Performance 

4. Certificate of Insurance 
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Attachment 1 

MINORITYTWOMEN-OWNED BUSINESS ENTERPRISES PROGRAM 

D/M/WBE PARTICIPATION REPORT 
(To be attached with Each Reauest for Pav) 

Date: 

General ContractorPrime Consultant: 
Contact Person: 
Address: 
Telephone Number: 
Fax Number: 

Project Description: 
Contract Number: 
For Pay Period of (indicate dates): 

DIMIWBE Subcontractor/Subconsultant Name: 
Contact Person: p 

Address: 
Telephone Number: 

Type of Firm: 
Type of Work performed for this project: 

Total D/M/WBE Subcontract Amount: $ 

Amount Paid to this D/M/WBE 
Subcontractor this invoice: $ 

Total paid to this Subcontractor to date: $ 

Total D/M/WBE Contract Goal this project = - % 

Total D/M/WBE Participation 
on this contract to date = YO 

Send to: The Flood Control District of Maricopa County 
Contracts Division 
2801 West Durango Street 
Phoenix, Arizona 85009 
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Attachment 2 

CERTIFICATE OF SUBSTANTIAL PERFORMANCE 
OF ENGINEERING SERVICES AND PAYMENT OF CLAIMS 

hereby certifies to the Flood Control District of Maricopa County 
(DISTRICT) that all lawful claims for labor, rental of equipment, material used, and any other claims by 

or its subcontractors in connection with the project described in 
DISTRICT Contract FCD have been paid through the date of filing this Certificate of Substantial 
Performance. 

understands that with receipt of payment for any previously 
invoiced amounts plus any retained funds, this is a settlement of a11 claims of every nature and kind against 
the DISTRICT arising out of the performance of the DISTRICTS Contract FCD 

relating to the material, equipment and work covered in and required by the contract, through the 
date of filing this Certificate of Substantial Performance. 

The undersigned hereby certifies that to hisher knowledge, no contractual disputes exist in regard to this 
contract and that helshe has no knowledge of any pending or potential claims in regard to this contract 
through the date of filing this Certificate of Substantial Performance. 

Upon submission of this document, final payment will be processed except that five percent (5%) shall be 
retained pending completion and acceptance of all work. Subsequent to final acceptance, retention shall bk 
released within forty-five (45) calendar days following issuance of a Certificate of Performance and 
submittal of an invoice for any sums remaining due and payable under this Contract. 

State of Arizona 1 
)ss. 

County of Maricopa ) 

Signed this day of ,20- 

Signature 

Title: 

Subscribed and Sworn to before me this - day of ,20-. 

I 

Notary Public 

My Commission Expires: 
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Attachment 3 

CERTIFICATE OF PERFORMANCE AND PAYMENT OF ALL CLAIMS 

ENGINEERING CONTRACT 

hereby certifies to the Flood Control District Of Maricopa County 
(Name of Signer) 
(District) that all lawful claims for labor, rental of equipment, material used, and any other claims by - 

or its subcontractors in connection with the project described in District Contract 
FCD for have been paid. 

understands that with receipt of payment for previously invoiced amounts plus any 
retained monies, that this is a settlement of all claims of every nature and kind against the District arising out 
of the performance of the District's Contract FCD , relating to the material, equipment, and work 
covered in and required by the contract. 

The undersigned hereby certifies that to histher knowledge, no contractual disputes exist in regard to this 
contract and that helshe has no knowledge of any pending or potential claims in regard to this contract. 

Upon submission of this document and a separate invoice for any retained funds to the District, invoice 
processing will be completed within forty-five (45) calendar days. 

State of Arizona 1 
> § 

County of Maricopa ) 

Signed this - day of ,20-. 

Title 

SUBSCRIBED AND SWORN TO before me this - day of ,20-. 

Notary Public 

My Commission Expires: 
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Attachment 4 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

CERTIFICATE OF INSURANCE 
CONTRACT FCD 99-10 PROJECT TITLE: Wash "B" Floodplain Delineation and TopographicMapping 

TAME AND ADDRESS OF M S W C E  AGENCY INSURANCE COMPANIES AFFORDPJG COVERAGES 

I 1 

Except for Professional Liability Insurance and Workers' Compensation Insurance, the Flood Control District of Maricopa County is added as an additional insured on thos 
types of policies described herein which are required to be furnished by this contract entered into between the insured and the Flood Control District. To the extent provide 
in this contract, insured shall hold harmless the Flood Control D i c t  of Maricopa County and Maricopa County from liability arising out of any services provided or du? 
performed by insured as required by statute, law, purchase order or otherwise required, with the exception of liability for loss or damage resulting from the sole negligence 
of Flood Control District, its agents, employees or indemnities. It is agreed that any insurance available to the named insured shall be primary of other sources that may be 
available. It is further agreed that no policy shall expire, be cancelled, or materially changed to affect the coverage available to the District without thirty (30) days written 
notice to the District. THIS CERTIFICATE IS NOT VALID UNLESS COUNTERSIGNED BY AN AUTHORIZED REPRESENTATIVE OF THE INSURANCE 
COMPANY. 

L 

NAME AND ADDRESS OF INSURED 

El ENGINEERS PROFESSIONAL 
LIABILITY 

El OTHER 

Contract FCD 99-10 

C0mp.n~ 

Lemr 

Company 

Lmer 

C O ~ W Y  
Len- 

Company 

Lemr 

Company 

Later 

Company 

Lmer 

EXCESS LIABILITY 

El WORKERS' COMPENSATION AND 
EMPLOYERS' LIABILITY 

EACH CLAIM AND 
ANNUAL AGGREGATE 

II FLOOD CONTROL District OF MARICOPA COUNTY 
2801 West Durango Street 
Phoenix, Arizona 85009 
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A 

B 

C 

D 

E 

F 

S1,000,000 

DATE ISSUED 

., AUTHORIZED REPRESENTATIVE 1 

NECESSARY IF 
UNDERLYING NOT ABOVE 
MINIMUM 

Each Accldcnt 
D~sease - Each Employee 
Dlseau P0llcy Lmrt 

The Flood Control District of Maricopa County and Maricopa County their agents, representatives, officers, 
directors, officials, and employees arc to be named as additional insured. 

I 

have been issued to the insured named above-and are in force 

POLICY EFFECTIVE EXPIRATION 
NUMBER DATE DATE 

This is to certify that policies of insurance listed below 

S1,000,000 
S 1.000,OOO 
S1,000,000 

at this time 

LIMITS 
CO. 
LTR 

GENERAL LIABEllY EACH 
OCCURRENCE 

PRODUCTSICOMPLETED 
OPERATIONS AGGREGATE 

GENERAL AGGREGATE 

BODILY INJURY AND 
PROPERTY PAMAGE 

PERSONAL EACH OCCURRENCE INJURY 

EACH OCCURRENCE 

TYPE OF INSURANCE 

5 1,000,000 

SZ,OOO,OOO 

S2,000,000 

S1,000,000 

$1,000,000 6 1.000.000 

S 1.000,OOO 

CO~&~ERCIAL GENERAL 

El LIABILITY FORM 

El PREMISES OPERATIONS 

El CONTRACTUAL 

El BROAD FORM PROPERTY 
DAMAGE 

El EXPLOSION & COLLAPSE 

El PRODUCTSICOMPLETED r OPERATIONS HAZARD 

El UNDERGROUNDHAZARD 

El INDEPENDENT CONTRACTORS 

El PERSONAL INJURY 
COMPREHENSIVE AUTO 

El LIABILITY & NON-OWNED 



EXHIBIT A 

SCOPE OF WORK 

WASH "Bn FLOODPLAIN DELINEATION AND TOPOGRAPHIC MAPPING 
(Between Shea Boulevard and Doubletree Ranch Road) 
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SCOPE OF WORK 
FLOOD CONTROL DISTRICT OF MARTCOPA COUNTY 

WASH "Bn FLOODPLAIN DELINEATION AND TOPOGRAPHIC MAPPING 
(Between Shea Boulevard and Doubletree Ranch Road) 

CONTRACT FCD 99-10 

GENERAL 

The project consists of about three point nine (3.9) river miles of floodplain delineation 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 (la, 
1 b, and 2). Segments la  and lb  are the main stem, with la  (2.1 miles) being the reach south of Shea 
Boulevard considered in the original scope of work.. Segment lb  in the main stem of Wash B is 
north of Shea Boulevard, comprising approximately 1.5 miles to Cactus Road. Segment 2 is 
tributary to the main stem and is roughly 0.3 miles terminating at Via Linda Road. In addition, the 
study will include the ponding area behind the Central Arizona Project (CAP) Canal. The limits of 
the contributory watershed are fiom section 13 of Township 3N Range 5E (on the north) to section 
25 of Township 3N Range 5E (on the south), as shown in Exhibit 1. The study will utilize 1993 
topographic mapping at one-foot contour intervals augmented by field survey, and 1998 
horizontally-rectified digital photographic images. The hydrologic response of the approximately 
4 square mile watershed will be characterized using existing mapping sources, augmented by 1998 
images and field survey. The Consultant will analyze the watershed hydrology using the Corps of 
Engineer' s HEC-1 computer model. The HEC-HMS computer model will not be accepted by the 
District. The consultant will carry out floodplain and floodway delineation using the HEC-2 or 
HEC-RAS computer models, if appropriate. The Consultant must use sound engineering judgement 
in the development of the hydrologic and hydraulic models. Model results must be compared to 
those of earlier studies in the vicinity, which will be provided by the District or other sources [such 
as Federal Emergency Management Agency (FEMA) andlor City of Scottsdale]. The results of the 
computer models must be analyzed carefully and refinements made to the input parameters in order 
to obtain the most realistic results. All work must meet or exceed Arizona Department of Water 
Resources (ADWR) and FEMA requirements for floodplain delineation. The results of this study 
must be reviewed and accepted by FEMA, prior to the finalization of this contract. All work under 
this scope of work (SOW) will be completed within 300 calendar days from the date of Notice to 
Proceed, including 60 days for District review and 90 days for FEMA review. 

TASK 1 - COORDINATION I 

1.1- The Consultant shall submit a project schedule showing coordination meetings and 
completion dates for each of the tasks in the scope within 14 days of Notice To Proceed. 
The Consultant shall update this project schedule when appropriate. 

1.2- The Consultant shall participate in regular coordination meetings (at least once every four 
weeks) with the District' s Project Manager and in milestone coordination meetings during 

Z 
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1.8 The District (with assistance fiom the Consultant) will plan and conduct one public meeting 
in conjunction with this study. The meeting will be to inform the public of the purpose and 
scope of the study, the study results, and obtain public comment. This meeting will be 
convened prior to the submittal of the final report to FEMA. The Consultant and the District 
shall be jointly responsible for the preparation of graphic displays for these meetings. One 
Consultant representative shall attend the meeting. The Consultant shall respond to public 
comments and make revisions to the study, if necessary, as guided by the District. 

1.9 ConsultantlDistrict Performance Evaluations will be performed. An informal evaluation will 
be performed at the completion of the hydrologic analysis. A formal evaluation will be 
performed after project completion and receipt of all deliverables. 

TASK 2 - DATA COLLECTION 

2.1 The Consultant shall collect and review pertinent data from the District and other outside 
sources. Collected data will include previous flood hazard reports and hydrology for the 
Study Area, existing topographic mapping, historical flooding information, as-built plans for 
existing structures, FEMA Flood Hazard Boundary Maps and any Letters of Map 
Amendment andor Revisions (LOMALOMRs), and other pertinent information. 

2.2 A written report summarizing the data sources used and data collected shall be submitted to 
the District for information purposes. A preliminary draft of this report is due within 90 
days of Notice to Proceed. 

TASK 3 - TOPOGRAPHIC MAPPING 

3.1 The Consultant will obtain the existing topographic mapping from the District (at no cost to 
the Consultant). This mapping will be supplemented with survey cross sections (by 
Consultant) and 1998 aerial images supplied by the District. The Consultant will convert the 
existing topographic mapping datum to the appropriate FEMA datum. 

3.2 The Consultant shall provide permanent non-erasable topographic mylars of the work study 
drawings. The drawings shall be 24"X36" in size, with a scale of 1 inch = 200 feet at a 
contour interval of 2 feet for all mapping. A cover sheet will be provided with the project 
title, date of topographic mapping, and a location map showing geographic range covered 
by each individual mapping sheet. Each drawing shall include separately floodplain and 
floodway delineation boundaries. All maps must display a north arrow, scale, section 
comers and quarter comers, current and proposed streets and highway names, State Plane 
Coordinate System, major drainage features, corporate boundaries, cross section lines, 
channel station center line(s), an index map, and a description and elevation of each elevation 
reference mark (ERM). A note explaining the proper means to convert the NGVD 29 
elevations to NAVD 88 elevations shall be included in "NOTES" in the map border. 
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TASK 4 - FIELD SURVEY 

4.1 Ground Control for Floodplain Delineations: 

4.1.1 All topographic mapping and survey work shall meet or exceed FEMA minimum 
criteria as defined in FEMA Document 37, Flood Insurance Study Guidelines and 
Specifications for Study Contractors, March 1993. This would include, but is not 
necessarily limited to the establishment of "permanent" elevation reference marks 
(ERMs), field control, and verification of profiles by the ground survey profile 
procedure. 

4.2 The Consultant shall verify the accuracy of the mapping by the procedures called for in 
FEMA Document 37 or other methods approved by FEMA. This shall include the 
verification of cross sections used in the floodplain delineation. 

4.3 Field surveys of bridges, culverts, and hydraulic structures are to be performed by the 
Consultant when as-built plans are not available or when changes significant to the HEC- 
2/HEC-RAS modeling, such as sedimentation, have occurred since the date of as-built. This 
information should be reduced and compiled into an 1 1 "x17" (maximum size) drawing and 
included in the final report. The information presented in the drawing shall be in a format 
appropriate for use in the HEC-2/HEC-RAS model. Field surveys of bridges, culverts, 
hydraulic structures, and routing reaches must also be obtained where necessary for prop& 
hydrologic modeling. It may be necessary to field survey some structures, if the as-built 
plans are not referenced to the 1929 NGVD. 

4.4 To claiify differences between 1993 conditions and current conditions, cross-sections of 
segments la, 1 b, and 2 will be taken every 500'. In addition, up to 1 1 roadway crossings will 
be surveyed for hydraulic modelling purposes. 

TASK 5 - HYDROLOGY 

5.1 The hydrologic study of the watershed will be performed,in accordance with the District' s 
Drainage Design Mamral: Volume L Hydrology, and results shall be delivered to the District 
under separate cover fiom the hydraulic analysis. The Consultant shall use the U.S. Army 
Corps of Engineers computer program HEC-1, 1997 Version 4.1 to develop a hydrologic 
model for the area. Using appropriate hydrologic judgement, sub-basins are to be identified 
that provide reasonable depiction of the watershed condition. The sub-basins must be as 
homogeneous as possible, using watershed area, watershed type (mountainous and flat lands 
or urban and undeveloped areas), and time of concentration as criteria Sub-basin 
breakdowns will be done in sufficient detail to provide peak discharges at structures, major 
road crossings, each major confluence, and at boundary lines. An appropriate time step and 
number of ordinates is to be selected that allows for complete calculation of the flood 
hydrograph without sacrificing resolution of the flood peak. All calculations or assumptions 
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used in developing sub-basin and routing parameters shall be documented and made a part 
of the appendix for the hydrology report. Field surveys could be required to obtain data for 
HEC-1 modeling purposes. 

5.2 Three meetings associated with four tasks, and a field trip shall be held with the Flood 
Control District staff at the following milestones: 

a. Joint kick-off meeting and field trip: A kick-off meeting with the District will be held 
immediately prior (same day) to and jointly with the field trip. The field trip will 
assess watershed hydrologic parameters, verify flow paths, determine n-values, and 
identify problems (if present) at critical points within the watershed. Scottsdale 
representatives may attend. 

b. Meeting number 1: after the preliminary HEC-1 results have been obtained and a 
draft report has been prepared, the Consultant will meet with the District. A copy of 
the draft report and the copy of the HEC-1 on a floppy disc, compatible with the 
Districts computers, must be delivered two weeks prior to the meeting. 

c. Meeting number 2: to review comments by the District. 

5.3 The specific hydrologic techniques to be used in this study are: 

a. Rainfall Depth: Point precipitation values shall be determined using the information 
and procedures described in the Drainage Design Manual for Maricopa County, 
Arizona: Volume I- Hydrology. 

Rainfall Distribution: Peak discharges and peak volumes for the 100-year 6-hour 
storm shall be estimated using the ~istrict's Distribution(s). Peak discharges and 
peak volumes for the 100-year 24-hour storm shall be estimated using the SCS 
Type II raidall distribution. 

b. Areal Reduction: The point precipitation values shall be areally reduced for critical 
concentration points. Areal reduction for the 6-hour rainfall duration shall be applied 
using the curves in the Drainage Design Manual for Maricopa County, Arizona: 
Volume I - Hydrology. NOAA HYDRO-40 shall be used with the 24-hour rainfall 
reduction. Copies can be obtained from the District. 

c. W a l l  Excess: The Green and Ampt methodology shall be utilized for estimation 
of rainfall losses. The Lotus spreadsheet and procedures, provided by the District, 
shall be used to determine composite parameter values for each sub-basin. 

d. Unit Hydrograph: The Clark and S-Graph method shall be used following the 
procedures outlined in the Drainage Design Manual for Maricopa County, Arizona. 
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Volume I - Hydrology. The choices in methodology shall be at the discretion of the 
Consultant, with consent from the District. 

e. Time of Concentration and S-Graph Lag Equation: The Papadakis method shall be 
used with the Clark unit hydrograph, along with the MCUHP 1 computer program, 
to determine the time of concentration. If this method results in unsuitable times of 
concentration, other method(s) must be used and compared for the most realistic 
result. The S-graph lag equation, along with the MCUHP2 computer program, shall 
be used with the appropriate S-graph (Phoenix Mountain or Phoenix Valley). 

f. Channel Routing: Channel routing shall be accomplished using either the 
Muskingum-Cunge or the Normal-Depth option of HEC-1. The choice of 
methodology shall be at the discretion of the Consultant, with consent from the 
District. Average cross sections shall be developed utilizing available mapping and 
field reconnaissance data. Sufficient field cross sections shall be taken to ensure that 
routing reaches are reasonable and representative of field conditions. 

The HEC-1 routing parameters for the reaches modeled using HEC-2 shall be 
adjusted after the HEC-2 cross sections become available. The resulting velocities 
and depths, for all reaches, must be assessed to ensure that realistic values are 
obtained. 

g. Reservoir Routing: Detailed analysis of structures and ponding areas shall be 
accomplished using the Modified Puls reservoir routing option of HEC- 1. Stage 
versus discharge tables for hydraulic structures shall be estimated using appropriate 
hydraulic methodology approved by the District. 

h. Channel Transmission Losses: Channel losses will not be modelled. 

5.4 The District shall provide available, appropriate references to facilitate parameter estimation. 

5.5 Output of the computer model shall be reviewed to see if the peak rates of flow and discharge 
volumes are realistic. Flows will be tested for reasonableness using approximate methods, 
including ADWR regional regression equations, District's unit discharge relationships, and 
consistency with other hydrologic studies in the vicinity. 

5.6 The nearest stream gage will be identified and a discussion will be provided in the Final 
Report as to the comparability of the gaged watershed relative to the project watershed. 

5.7 The Consultant must obtain District approval for each of the following events: 

a. Acquisition of soil maps, watershed boundary maps, and land use maps; estimation 
of HEC-1 parameters; and estimation of HEC-1 flow diagram. 

Z 
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b. 'HEC-1 model results. 

5.8 The Hydrologic Report (to be included in the Technical Data Notebook) 

5.8.1 The findings of the hydrologic study shall be presented in Section 3 of the Technical 
Data Notebook and shall be prepared in accordance with AD WR State Standards 
Attachment 1-97 (SSA 1-97). The report shall be organized as specified by the 
District, following SSA 1-97 format. 

5.8.2 Tables and Figures for the appendices: 

a. Topographic base map(s) showing the sub-basins, routing reaches, time of 
concentration (tJ, flow paths or lag flow paths, major man-made structures, 
and references (i.e. street names, Township, Range, Section, etc.) at a scale 
of 1 inch = 400 feet. 

b. Soils map(s) at the same scale as the base map. 

c. Land use map(s) at the same scale as above. 

d. Schematic map for the HEC-1 showing the sub-basins (are3 tt,, the flow 
paths, the routing reaches (length, slope, friction, width, velocitiei, 
transmission losses, etc.), order of combining the hydrographs, channel, pipe 
or culvert dimensions (where appropriate). 

' e. Pertinent data on all structures (such as spillway elevation, rating curves, and 
others as required). 

f. One set of study maps (i.e. sub-basin boundary maps, flow path maps, soils 
maps, land use maps) to be folded and delivered in a binder. 

5.8.3 HIS submittals pertinent to Task 5 must be reviewed and approved prior to finalizing 
the Floodplain Delineation Task (Task 6). 

Any deviations from this hydrologic scope shall not be undertaken by the Consultant without the 
District's specific written concurrence. 

TASK 6 - FLOODPLAIN DELINEATION 

6.1 Floodplain delineations must be performed using HEC-2 or HEC-RAS, and methodology 
acceptable to FEMA. This model will simulate the effects of floodplain geomorphology, 
flow changes, bridges, culverts, hydraulic roughness factors, effective flow limitations, split- 
flows, and other considerations. The Consultant shall prepare the study using the guidelines 
established in FEMA Document 37, Flood Insurance Study Guidelines and Specification for 

2 
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Study Contractors, January, 1995, and FIA Document 12, Appeals, Revisions, and 
Amendments to Flood Insurance Maps, January 1 990. 

6.2 The delineation work shall meet requirements for floodplain and floodway delineation as 
prescribed by FEMA and the Arizona Department of Water Resources. 

6.3 The delineation study shall be based on the final results of the hydrologic study as directed 
by the District. 

6.4 The Consultant is to make refinements to the HEC-2/HEC-RAS model based on review of 
the model results by the District, ADWR, FEMA, and the Technical Evaluation Contractor. 
The Consultant shall review the HEC-2lHEC-RAS model results for reasonableness. 
Adjustments to the input parameters for obtaining the most realistic results is expected to be 
completed within this scope. 

6.5 Floodways are to be determined using equal conveyance encroachment method 4 to start 
with, but only encroachment method 1 will be used in the final analysis. The floodway 
encroachment is to be as near the one-foot maximum rise in elevation as possible. In areas 
where the overbank areas are fully developed, no encroachment will be modelled. If one 
overbank is fully developed and the other is not, a 0.5' maximum rise will be modelled by 
encroaching the undeveloped overbank. 

6.6 The Consultant must obtain District approval at each of the following steps: 

a. Field reconnaissance report and estimation of Manning's "nu values. 

b. Proposed location and alignment of cross-sections, thalwegs, and channel centerline. 

c. Floodplain (natural) delineation. 

d. Floodway delineation using equal conveyance encroachment. 

e. Floodway delineation using encroachment method 1. 

f. Final Hydraulics Report. 

6.7 Field Reconnaissance I 

6.7.1 The Consultant shall conduct a field reconnaissance of the full study reach. This will 
include observation of channel and floodplain conditions for estimation of Manning's 
"n" values, photographic documentation of floodplain characteristics, determination 
of channel bank stations, observation of possible overflow areas, inspection of levees 
or other flood control structures, and measurement of bridge dimensions. 
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7 

6.7.2 Manning "n" values are to be determined using the methodology in the USGS report, 
Estimating Manning's Roughness CoeBcients for Stream Channels and Hood Plains 
in Maricopa County, Arizona, April 199 1. Copies of the report are available fiom the 
District. 

6.7.3 A draft report on the field reconnaissance shall be submitted to the District for review 
and approval prior to beginning the HEC-2/HEC-RAS modeling. The report shall 
present the determination of channel and overbank "n" values using captioned color 
photographs or color photocopies. The report shall also discuss floodplain conditions 
affecting the delineation, describe structures and obstructions, and provide color 
photos or photocopies of major hydraulic structures. Photo locations, structures, and 
"n" values shall be displayed on reduced scale mapping and included in the Final 
Report. 

6.8 Cross Sections 

6.8.1 The location and alignment of cross sections and channel centerline shall be 
submitted for the District's review and approval prior to digitizing the cross section 
data Cross section stationing shall be from left to right looking downstream with 
the thalweg as station 10,000. Cross sections will be spaced approximately every 500 
feet, unless geographic or structural constraints dictate otherwise, and shall extend 
the 111 width of the aria inundated by 100-year floodwaters. Identification of cross 
sections shall be in river miles, increasing upstream. The stationing shall start at the 
Doubletree Road alignment as river mile 0.0. Cross section orientation may need to 

, be altered after running of HEC-2 model to ensure that sections are perpendicular to 
flow in conformity with FEMA criteria. 

6.8.2 All cross sections shall be plotted using a pen, laser, or electrostatic plotter. The cross 
section plots shall show water Surface profiles, ineffective flow areas, "n" values, and 
encroachments, channel stationing and other pertinent information. Each individual 
plot sheet must contain a legend and a reference map to the entire Study Area, 
showing the location of the particular sheet. These plots are to be made available at 
all reviews. 

6.8.3 Cross section plots are limited to one plot at the following three stages of work: (a.) 
a plot of digitized "GR", STCHL, STCHR, thalweg (station 10,000) to be used as a 
check of input data and for working sections' during compilation of the floodplain 
model; (b.) a plot of the cross section for the completed floodplain run, which shows 
the floodplain water surface elevation, ineffective flow areas, "n" factor, and 
encroachments to be used as working sections for development of the floodway 
model; (c.) a plot of the final floodway model cross sections which will show Type 
1 encroachments and encroached water surface, in addition to data covered in items 
(a) and (b). The cross sections, detailed in (c), will be submitted in the Final Report. 

2 
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6.9 Bridges and culverts must be modeled in compliance with HEC-2/HEC-RAS modeling 
requirements for the selected routine. Where multiple bridges occur, each bridge shall be 
modelled separately. The HEC-2/HEC-RAS modeling results for bridges, culverts, and other 
hydraulic structures must be checked by using an independent method approved by the 
District to analyze these structures (such as the HY-8 feature within HEC-RAS). 

6.10 Ponding areas identified as floodplains must be analyzed using the HEC-1 model, and the 
Consultant will provide the District with water surface elevations throughout these ponding 
areas at intervals to be specified during the study. In most such cases, the Consultant will be 
required to delineate conveyance areas (if any) joining two or more adjacent ponding areas 
to achieve continuity of flow. 

6.11 Flood zones must be determined according to FEMA criteria and clearly labeled on the final 
drawings. 

6.12 The total area of the floodplain and floodway must be determined for each reach in square 
miles and acres (hectares). 

6.13 The findings of the floodplain/floodway delineation study shall be presented in Section 4 of 
the Technical Data Notebook and shall be prepared in accordance with ADWR State 
Standards Attachment 1-97 (SSA 1-97). The report shall be organized as specified by the 
District standards, following SSA 1-97 format. 

TASK 7 - HIS DATA 

Digital data will be prepared in conformance with the District's HIS Data Delivery Specifications, 
Rev 3.1, June 1998, for the following themes: 

I Name I Page No. I Description I 

I CP-60 I Defines the boundary of the project I 
NDXPRJ 

CART0 1 CP- 1 10 I Planimetric features captured but not used by HIS (Fences, tree limes, ( 
I I I etc.)(if any) 

I CP-40 

I CORNERS / CP-210 1 Section comers as defmed by the PLSS (Public Land Survey 
System) 

Shows the map sheet boundaries of the project 

I ~~ I CP-215 I Other control points that are not comers I 
I AGRCLTR I CP-305 I Dairy and Agricultural Areas I 
1 SlXCT I CP-360 I Structures like building footprints (if any) I 
Scope of Work Z Page 11 of 14 



This is a comprehensive listing of possible features. If there are no features collected under one of 
the categories mentioned, then the theme does not need to be delivered. Mapping should be done 
according to the District's HIS Data Delivery SpeciJications; Rev 3.1, June 1998. 

The HIS data submittal under Task 7 will be subject to a quality control (QC) check by the District 
staff. The District makes use of a checklist and a computer program to document and automate the 
QC process. A hardcopy of the checklist is enclosed with this scope of work. The Consultant shall 
use the checklist to review each HIS data submittal for compliance and deliver a completed copy of 
the checklist to the District along with the data submittal. 

Data Quality of Data: Scale, date, Vertical Datum, Projection 

Contractor name, Project Name, Project ID 

Floodway center line 

Elevation Reference Marks 

Surface Water Elevation 

Cross sections used in HEC 2 

Floodplain Zones 

Floodplain Hazard Zones 

Canals (if any) 

FCD Project in the area (if any) 

Railroads in the area (if any) 

Street Centerlines 

Contours and spot elevations 

Bridges, including any headwalls or wing walls 

Culverts, including any headwalls or wing walls 

Areas of similar vegetative mix 

Drainage basins 

Drainage Path 

Lakes are in the area (if any) 

Washes or streams in the area (if any) 

DQ.TBL 

PRJ.REL 

FPBLN 

FPCTLFCD 

FPSRFFCD 

FPXFCD 

FPZNFCD 

FPZNHZ 

CNL 

FLTY 

RR 

STRTCLN 

ELV 

BRIDGE 

CULVERT 

VEG 

DRNBSN 

DRNPTH 

LAKE 

RIVER 

Scope of Work 

CP-4 10 

CP-430 

CP-520 

CP-523 

CP-535 

CP-540 

CP-550 

CP-560 

CP-6 10 

CP-620 

CP-650 

CP-655 

CP-7 10 

CP-608 

CP-612 

CP-775 

CP-920 

CP-930 

CP-950 

CP-960 
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The computerized application that automates the QC process is available upon request at no charge 
to the Consultant. The Consultant is recommended to make use of the computer application to 
review the data prior to the HIS submittal. The application is available for Archdo on all UNIX 
platforms. 

All required HIS submittal must be reviewed and accepted prior to finalizing the Technical Data 
Notebook for submittal to FEMA (Task 9.1). 

TASK 8 - ZONE A 

8.1 The Consultant shall revise the Wash B Zone A delineation upstream of the Central Arizona 
Project Canal and south of Shea Boulevard. The Consultant shall check the elevations along 
the canal to determine the as-built condition and prepare the maps (on furnished City of 
Scoasdale topographic mapping). The Consultant shall prepare the necessary data and 
submit to FEMA for the Letter of Map Revision (LOMR) for the Zone A. 

TASK 9 - DELrVERABLES 

9.1 FEMA Submittal: The Consultant will submit the following items to the District, the City 
of Scottsdale, and any other appropriate governmental agency prior to subm$tal to FEMA. 
All of the following products are considered deliverables for the FEMA submittal: 

9.1.1 Original Affidavits of Publication. 

9.1.2 'Two (2) complete sets of blueline topographic base maps with the 
floodplain~floodway delineations shown. All drawings shall be signed and sealed by 
persons of appropriate professional registration(s). Each registrant shall provide a 
specific statement as to what service they performed. 

9.1.3 Two (2) complete copies of the Technical Data Notebook, including HEC-1 and 
HEC-2 inputloutput files on diskettes. The Technical Data Notebook shall be 
prepared in accordance with ADWR State Standards, Attachment 1-97 (SSA 1-97). 
The notebook shall be organized as specified by the District, following SSA 1-97 
format. 

9.1.4 Two (2) sets of completed FEMA forms shall be submitted in a notebook separate 
fiom the Final Report. 

9.1.5 One (1) copy of the Digital Terrain Model (DTM) shall be ,submitted following the 
guidelines stated in the Districtf s HIS Data Delivery Spec@cation, Rev. 3.1, April 
25, 1997. 

9.1.6 Three (3) sets of complete survey notes shall be submitted in a notebook separate 
fiom the Final Report. 

2 
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9.1.7 Two (2) copies of the current FIRM panels showing the proposed delineation. 

9.1.8 Zone A LOMR re-delineation of the areas requested by the City of Scottsdale. 

9.2 Final Submittal: The following products are considered deliverables for the final submittal 
to the District after FEMA approval is issued: 

9.2.1 One (1) complete set of non-erasable topographic mylars of the work study drawings. 
Sheets shall be 24" x 36" in size and numbered to correspond to the delineation 

maps. 

9.2.2 One (1) complete sets of mylars and four (4) complete sets of sealed blueline 
topographic base maps with the floodplain/floodway delineations shown. All 
drawings shall be signed and sealed by persons of appropriate professional 
registration(s). Each registrant will provide a specific statement as to what service 
they performed. 

9.2.3 Omitted. 

* 
9.2.4 Omitted. 

9.2.5 Digitized topographic data and floodpladfloodway data in conformance with the 
District' s HIS Data Delivery Specifications, Rev. 3.1, April 25, 1 997. 

9.2.6 Four (4) complete copies of the Technical Data Notebook including HEC-1 and 
HEC-2/HEC-RAS inputloutput files on diskettes. The Technical Data Notebook 
shall be prepared in accordance with ADWR State Standards Attachment 1-97 (SSA 
1-97). The notebook shall be organized as specified by the District, following SSA 
1-97 format. This submittal of the Technical Data Notebook shall include any 
correspondence andlor meeting minutes with the reviewing agencies and shall reflect 
any revisions required by those reviewing agencies. Revisions may include, but are 
not limited to, modifications to the delineation maps, the HEC-1 model, the HEC- 
21HEC-RAS model, andlor the Final Report. 
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EXHIBIT B 

FEE PROPOSAL 

WASH "Bn FLOODPLAIN DELINEATION AND TOPOGRAPHIC MAPPING 
(Between Shea Boulevard and Doubletree Ranch Road) 

CONTRACT FCD 99-10 



Exhibit A 

CONSULTANTlSUBCONSULTANT COST PROPOSAL SUMMARY 

r- 
I.. 

CONSULTANTISUBCONSULTANT: C ~ e 8 V a n I ~  

PROJECT NAME Wash B 

CONTRACT NO.: FCD 99-10 

CHANGE ORDER NO.: 

Subtotal Labor $21,512 

Overhead @ 150% of Labor $32288 

Total Labor $53,780 

Total Expense $9.055 

Total Subconsultants $15,708 

Total Labar (Primary) $53.780 

Net Fee (Total Primary Labor x 12 % ) W.454 

Total Consultants Cost $75,942 

Total Expensas $9,055 

TOTAL PROPOSED FEE $84.987 



Exhibit B 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

CONSULTANTSISUBCONSULTANT SCHEDULED PROJECT MANHOURS 

CONSULTANTISUBCONSULTANT NAME: Coe & Van Loo Consultants, L.L.C. -- - - -. .. 

PROJECT NAME: Wash B - .. . - - . -. 

DATE: December 2.1999 

~ C t R S O N - N E L - - -  
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Exhlblt C 1 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
CONSULTANTSISUBCONSULTANTS ESTIMATED MANHOURS AND DIRECT LABOR 

CONSULTANTISUBCONSULTANT NAME: Coe 8 Van Loo Consultants, L.L.C. CONTRACT NO. FCD 99-10 

PROJECT NAME: Wash B 

DATE: December 2, 1999 
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
CONSULTANTSISUBCONSULTANTS ESTIMATED MANHOURS AND DIRECT LABOR 

CONSULTANTISUBCONSULTANT NAME: Coe & Van Loo Consultants. L.L.C. CONTRACT NO: FCD 99-10 

PROJECT NAME: Wash B 

DATE: December 2, 1999 
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
CONSULTANTSISUBCONSULTANTS ESTIMATED MANHOURS AND DIRECT LABOR 

CONSULTANTISUBCONSULTANT NAME: 

PROJECT NAME: Wash B 

DATE: December 2, 1999 

Coe 8 Van Loo Consultants, L.L.C. CONTRACT NO: FCD 99-10 
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APPENDIX E 

Flood Insurance Rate Maps 
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KEY TO CROSS-SECTION LABELING 

Community Name: Maricopa County, Arizona and Incorporated Areas 
County: Maricopa County 
State: Arizona 

Prepared by: Coe & Van Loo Consultants, Inc. 

Stream Name: 
Run Date: 

Wash "B" 
December 2000 

EPA Reach No. XS Letter - Draft 
FIS 

-~ 

Computer 
Stationing 

0.0015 
0.0377 
0.1324 
0.2271 
0.2615 
0.3220 
0.3735 
0.4 167 
0.4640 
0.5 114 
0.5559 
0.5964 
0.6261 
0.6384 
0.7002 
0.7947 
0.8216 
0.8884 
0.9454 
0.97 12 

XS Letter - Final 
FIS 



KEY TO CROSS-SECTION LABELING 

Community Name: Maricopa County, Arizona and Incorporated Areas 
County: Maricopa County 
State: Arizona 

Prepared by: Coe & Van Loo Consultants, Inc. 

Stream Name: 
Run Date: 

Tributary 
December 2000 

XS Letter - 
Draft FIS 

XS Letter - 
Final FIS 

Computer 
Stationing 

0.0587 
0.1386 
0.1922 
0.2473 
0.3057 
0.3748 

EPA Reach No. 
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I. WASH "B" BACKGROUND 

Coe & Van Loo Consultants, Inc., (CW) has contracted with the Flood Control District 

of Maricopa County (FCDMC) to perform a Floodplain Delineation Study for Wash "B" located 

in Maricopa County, Arizona. 

The project consists of floodplain and floodway delineation of approximately 3.9 river 

miles of Wash "B" between Cactus Road and Doubletree Ranch Road. The hydrology is being 

revised by CVL from the currently effective Flood Insurance Study (FIS) to reflect recent 

development and changes in topography. Backwater analysis will be conducted by CVL using the 

HEC-RAS computer model to determine floodplain and floodway delineations for the 100-year 

peak flood. 

As a part of the Wash "B" Floodplain Delineation, the purpose of this N Value 

Determination Report is to document the assumptions made in the selection of n values used in the 

HEC-RAS computer model. The n value selections are based on a compilation of field notes, 

photographs (included in the appendix of this report), and aerial photographs. 

11. "N" VALUE DEFINITION 

The roughness coefficient (Manning's n value) in open channels represents the resistance 

to flow that is related to a variety of factors, such as vegetation, obstructions, and type of bed 

material, as described in reference 1. Determination of this resistance to flow for natural washes 

requires judgement and expertise that is acquired primarily through experience. A description of 

some of the aspects in determining Manning's n value will be covered in this section. 

The n value for a channel or floodplain is determined by evaluating the n value factors of 

the various components of the waterway. These components are the base n value (n,,), the degree 



of irregularity and variations of channel cross section geometry (n,), relative effect of obstructions 

(n ,), vegetation (n,), and degree of meandering (m). These components are used to calculate a 

composite n value using the following equation: 

n value = (n, + n, + n2 + n3)m 

The base n value (n,) reflects the type of bed material or surface roughness. This generally 

ranges from a, = 0.020 for earth to a, = 0.028 for coarse gravel material to n, = .05 for cobble 

material. 

The n, value is composed of two separate factors. The first factor is the degree of 

irregularity which consists of the extents of side slope erosion which can be noted by ridges, 

depressions, sand bars and holes on the channel bed. The second factor is variations in the 

channel cross-section geometry which can be noted by the effects of contraction and expansion. 

When the two factors are combined, the degree of irregularity and variations of cross-section 

geometry range from smooth (n, = 0.000) to severe (n, = 0.020). 

The n, value is the relative effect of obstructions which takes into account the presence and 

characteristics of obstructions within the waterway. Some of the obstructions may include debris 

deposits, stumps, exposed roots, logs, piers, and isolated boulders. These obstructions range from 

negligible (n, = 0.000) to severe (n2 = 0.060), as the effect is increased. 

Vegetation, n, can have a large effect on the n value depending on the type and amount 

of vegetation, and the depth of flow. The range for vegetation is from small (n, = 0.002) to large 

(n, = 0.050). 

The last component part of the total n value is the degree of meandering. The range for 

meandering is from minor (m = 1.00) to severe (m = 1.30). This factor is multiplied by the sum 

of the other components to calculate the total n. For typical washes in Arizona, this factor is 



considered minor and will have little effect on the total n value. Wash "B" has virtually no 

meandering, and therefore the factor m = 1.00. 



111. "N" VALUE DETERMINATION FOR THE WASH "B" 

The Manning's n values used in this study were estimated by use of the following 

materials : 

1. Aerial photographs - 1" =500' print prepared by the City of Scottsdale. 

2 .  Extensive field reconnaissance for the purposes of determining Manning's n value. 

3. Photographs taken during field reconnaissance trips. 

4. Reference documents as listed in the reference section. 

The method of determining Manning's n values outlined in the previous section has been 

used for each reach of this study. The calculated Manning's n value was then reviewed and 

evaluated to see if it seemed reasonable for the wash section. Where the calculated n value did 

not seem reasonable, the components were re-evaluated and adjusted. 

Throughout the study reach, there are many diverse conditions. Therefore this study 

utilizes a wide range of Manning's n values. Some examples of these conditions are as follows: 

1. North Side of Palomino Drive 

A majority of the left overbank is paved with landscaped tracts parallel to the edge 

of pavement, therefore the base n value for the left overbank is 0.015. The 

landscaped tracts are relatively vegetated with small bushes and trees, therefore the 

n, value is estimated to be at 0.01. The degree of irregularity and variations of 

channel cross-section geometry (n,) is negligible, as well as the relative effect of 

obstructions (n,). The composite n value for the left overbank is 0.025. 

The channel bed material is comprised of coarse sand and coarse gravel, therefore 

the base n value is 0.028. Small trees and bushes are interspersed throughout the 

channel bed, the n,value is estimated to be at 0.01. The degree off irregularity and 



variations of channel cross-section geometry (n,) and the relative effect of 

obstructions (n,) are insignificant. Therefore, the total n value for the channel is 

estimated at 0.038. 

The right overbank is comprised of coarse sand and coarse gravel, therefore, the 

base n value is 0.028. There are turf grasses as well as small trees and bushes 

throughout the right overbank, when combined the n, value is estimated to be 0.03. 

The degree of irregularity and variations of channel cross-section geometry (n,) and 

relative effect of obstructions (n,) are negligible. Thus, the composite n value for 

the right overbank is 0.058. See Photograph #2 in the Appendix, as well as Section 

.322-.4167, in the Manning "n " Value Determination Table provided in the 

Appendix. 

2. Downstream of the C.A.P. 

The overbanks are made up of a variety of bed material, ranging from coarse sand 

to cobble stone, therefore the base n value for the overbanks is estimated at 0.035. 

The overbanks are moderately scoured, but there is virtually no variation in 

channel cross-section geometry. Thus, the n, value is estimated to be 0.005. 

Vegetation along the overbanks is fairly dense and the depth of flow is not above 

the height of the vegetation, so the n, value is estimated to be 0.05. The relative 

effect of obstructions is minuscule, therefore the n,value is 0.0. The composite n 

value for the overbanks is estimated at 0.09. 

The channel bed material is comprised of material ranging from coarse sand to 

cobble stone. So, the base n value for the channel was estimated at 0.035. The 

channel is slightly scoured and there are no variations in the channel cross-section 



geometry. Therefore, the n value is estimated at 0.005. There are virtually no 

obstructions in the channel, thus the n2 value is estimated at 0.0. The channel bed 

is slightly vegetated with small bushes and weeds, therefore the n3 value is 

estimated at 0.01. The composite n value is 0.05. See Photograph #5 provided in 

the Appendix. A summary of n values for cross-section 1.3547-1.5693 can be seen 

in the table provided in the Appendix. 

3. Reach 2 

The channel bed is made up of several different types of material ranging from 

coarse sand to coarse gravel interspersed with cobble stone. Therefore, the base 

n value for the channel is estimated at 0.03. The channel is relatively eroded and 

there is no significant variation in channel cross-section geometry, the n, value is 

estimated to be 0.006. The channel is free of any significant obstructions 

therefore, the n2 value is estiamted to be 0.0. Vegetation in the channel bottom is 

slightly dense with small trees, bushes and weeds giving n3 a value of 0.025. The 

total n value for the channel bottom is 0.061. 

The bed material in the overbanks is comprised of the same material as the channel 

bed, the base n value is 0.03. The overbanks are slightly eroded and there is no 

variation in cross-sectional geometry, therefore the n, value is 0.006. There are 

no obstructions, thus the n2 value is 0.0. The vegetation is slightly more dense than 

in the channel so the n3 value is estimated to be 0.03. These values result in a 

composite n value of 0.066 for the overbanks. See Photographs # 1A & 2A in the 

Appendix. A summary for the n values is provided on Page 3 of the Mannings n 

Value Determination Table. 



These examples illustrate the wide range of Manning's n values that occur throughout the study 

reach. The appendix includes Manning's n value determination worksheets throughout the study 

reach and photographs of selected locations. 
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1. Manning's "n"-Value Determination Table 

2. Photograph Index Map 

3. Photographs of Selected Locations in the Study Area 



WASH "B" 
MANNING'S "n" VALUE DETERMINATION TABLE 

(Page 1) 

Reach 1 
(Section - Section) 

Channel Portion 

.OOO - .2273 

.OOO - .2273 

.OOO - .2273 

Base 
"n" (n,) 

Channel 

Left Overbank 

Right Overbank 

Degree of Irregularity & 
Variations of Channel Cross 

Section Geometry 
(n,) 

Refer to Photograph Number 1 

.026 

.026 

.026 

.322 - .4167 

.322 - -41 67 

.322 - .4167 

Relative Effect 
of 

Obstructions 
(n,) 

0 

0 

0 

Channel 

Left Overbank 

Right Overbank 

Vegetation 
(n,) 

Refer to Photograph Number 2 

Composite 
"n" 

0 

0 

0 

.028 

.O 1 5 

.028 

.5114 - .6061 

.5114 - .6061 

.5114 - .6061 

.O 1 

.025 

.025 

0 

0 

0 

Channel 

Left Overbank 

Right Overbank 

.036 

.05 1 

.05 1 

Refer to Photograph Number 3 

0 

0 

0 

.028 

.028 

.028 

.7008 - 1.2885 

.7008 - 1.2885 

.7008 - 1.2885 

.010 

.010 

.003 

.002 

.002 

.002 

Refer to Photograph Number 4 

Channel 

Left Overbank 

Right Overbank 

.038 

.040 

.058 

0 

0 

0 

.028 

.030 

.030 

.005 - .01 

.03 

.03 

.002 

.005 

.005 

,035 -.040 

.06 

.06 

0 

0 

0 

.005 - .01 

.04 

.04 

.035 -.040 

.075 

.075 



WASH "B" 
MANNINGS "n" VALUE DETERMINATION TABLE 

(Page 2) 

Reach 1 
(Section - Section) 

1.3547 - 1.5693 

1.3547 - 1.5693 

1.3547 - 1.5693 

Channel Portion 

Channel 

Left Overbank 

Right Overbank 

Refer to Photograph Number 5 

Base 
"n" Inb) 

.035 

.035 

.035 

1.6446 - 2.1 921 

1.6446 - 2.1 921 

1.6446 - 2.1 921 

Degree of Irregularity & 
Variations of Channel Cross 

Section Geometry 
in,) 

.005 

.005 

.005 

Channel 

Left Overbank 

Right Overbank 

.030 

.030 

.030 

Refer to Photograph Number 6 & 7 

Relative Effect 
of 

Obstructions 
(n,) 

0 

0 

0 

,006 

.005 

.005 

0 

0 

0 

2.2106 - 3.1 498 

2.2106 - 3.1 498 

2.2106 - 3.1498 

Vegetation 
(n,) 

.01 

.05 

.05 

.01 

.03 

.03 

.030 

.030 

.030 

Channel 

Left Overbank 

Right Overbank 

- 

Composite 
"n" 

.05 

.09 

.09 

.046 

.065 

.065 

Refer to Photograph Number 8, 9 & 10 

.008 

.O 1 

.008 

3.171 8 - 3.8851 

3.1718 - 3.8851 

3.1 71 8 - 3.8851 

0 

0 

0 

Refer to Photoqraph Numbers 1 1, 12 & 13 

.035 

.035 

.035 

Channel 

Left Overbank 

Right Overbank 

.02 

.04 

.04 

.01 

.O1 

.O1 

.058 

.080 

.078 

.002 

-002 

.002 

.O1 

.03 

.03 

.057 

.077 

.077 



WASH "B" 
MANNINGS "n" VALUE DETERMINATION TABLE 

(PAGE 3) 

Reach 2 
(Section - Section) 

.0589 - .3747 

.0589 - .3747 

.0589 - .3747 
Refer to Photograph Numbers 1A &2A 

Channel Portion 

Channel 

Left Overbank 

Right Overbank 

Base 
"n" In,) 

.03 

.03 

.03 

Degree of Irregularity & 
Variations of Channel Cross 

Section 
(n,) 

.006 

.006 

.006 

Relative Effect 
of 

Obstructions 
(n,) 

0 

0 

0 

Vegetation 
(n,) 

.025 

-03 

.03 

Composite 
"n" 

.061 

.066 

.066 
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