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1.0 Introduction 

1.1 Purpose of Study 

This Flood Delineation Study revises and updates information on the existence and severity of 
flood hazards by using detailed methods for the areas upstream of the Central Arizona Project Canal in 
northwest Phoenix; Maricopa County, Arizona. The floodplains along the CAP were previously studied 
by approximate methods. Since the time of the original study, the methodology for hydrologic 
modeling has been revised and new topographic mapping has been developed. This re-study includes 
new hydrologic modeling of the watershed, as well as hydraulic modeling upstream of the CAP. 

The City of Phoenix will use the information in this floodplain delineation study to regulate 
floodplain development, to promote sound land use practices, and for floodplain management. 

When the Central Arizona Project Canal was built, (it replaced the old Verde Canal as shown on 
the USGS Quad Map), it was bermed on the north thereby setting up a flooding condition. A relief 
channel runs parallel to the CAP Canal, north of the berm. This channel directs any water to the 
northwest to the Cave Creek Wash. No detailed delineation was done at that time, probably because no 
residences or other flood hazards were north of the berm. An assumption that water would be 
impounded (Zone A-No defined elevations), was made and reflected on the FIRM Map. 

Current FIRM indicates a training dike on the north side of the canal, extending in a 
northeasterly direction. It appears from the FIRM that this training dike is impounding water. However 
the training dike was never built and water is freely conveyed through this site by a channel. A field 
survey revealed no sign of a training dike ever being constructed built. As areas were developed 
assumptions were made as to the base flood elevation, and then homes were built above this assumed, 
yet approved elevation. This study will delineate and determine BEE'S for the Zone A west of Cave 
Creek Road and adjacent to Eagle Bluff 11. The study is based on HEC-1 hydrology and HEC-RAS 
Hydraulics. 

Exhibit l(Appendix D) details the results of a study done in 1998 by CMX Group Inc. The 
study supports the same premises stated in this report. It also shows that BFE's were established as 
1526.00 NVGD, the overflow elevation on Deer Valley Road. 

1.2 Authority for Study 

Sage Engineering, Inc. performed the hydrologic and hydraulic analyses for this study, for 
Courtland Homes under contract #1298901. The project manager for the Eagle Bluff Floodplain 
Delineation Study is Jim Geades. This study was completed in February 2002 and submitted to the City 
of Phoenix for Submittal to FEMA. Floodplain Management for the City of Phoenix performed an 
"administratively correct reviewnof the Study. 



1.3 Location of Study 

The Eagle Bluff FDS area is located within portions of the City of Phoenix, (Figure 1. 1). The 
flooding areas studied are generally located in Section 15 Township 4 North, Range 3 East. The Eagle 
Bluff Floodplain Delineation Study area includes reaches of riverine-like flow upstream of, and parallel 
to the CAP Canal. 

These riverine-type floodplains are a combination of defined rivers and/or manmade channels. 
Storm water runoff flows through the site in existing washes and along a dirt roadwayltrails that parallel 
the CAP Canal. These floodplains were modeled using the HEC-RAS hydraulic model along the 
boundaries of the Eagle Bluff II property. 

1.4 Summary of Methodology 

A Hydrologic model was developed using the HEC-1 Model. Floodplain areas are delineated 
using the HEC-RAS computer models. Topographic data for HEC-RAS modeling was obtained from 
the aerial topography with a digital terrain model developed using Geopak. 



I DEER V A L L E Y  ROAD I 
EAGLE BLUFF I 1  
VICINITY MP 
SECTION 1 5 ,  T . 4 N . ,  R.3E 

N . T . S  

FIGURE 1 . 1  



2.0 FEMA Forms and ADWR Abstracts 
Study Documentation Abstract for FEMA Submittals 

2.1.1 1 Date Study Accepted 
2.1.2 1 Study Contractor: I Sage Engineering Corporation 

Contact 
Address 

FEMA Technical Reviewer 
Contractor: 

Contact 
Address 

James A. Geades, P. E. I 3414 South 4gth street suite 8 
Phoenix, AZ 85040 
(480)966-9971/(480)929-9901 
saae@,saee-engr.com 

I 

Michael Baker, Jr. Inc 

2.1.4 

Alexandria, VA 

FEMA Regional Reviewer 

Phone I I 
Email 
State Technical Reviewer 

Phone 

Email 
Reach Description 

Brian Cosson 
Arizona Department of Water Resources 
(602)4 17-4 100 

Email 
Local Technical Reviewer 

Phone 

USGS Quadrangle Sheet 

~, 

Hasan Mushtaq 
Floodplain Manager, City of Phoenix 
(602)262-4960 

Portions of FIRM # 04013C1210G 
(revised July 19, 2001) 
And FIRM #04013C1220G 
(Revised July 19,2001 
Union Hills, Arizona,7.5 Minute 
10' C.I. 
Photo Date: 1954 
Latest Photo Revision: 1973 
Portions of FIRM # 04013C1210G 
(revised July 19,2001) 
And FIRM #04013C1220G 
(Revised July 19,2001) 



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.. Washinaton DC 20472; and to the Office of Management and Budaet, P a ~ e ~ l o r k  Reduction Proiect (3067-07481. 

I 

- - , ~ , . 
washington, 6C 20503. 
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of 
+hi. fnrm 

FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30,2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the 

....- .-..... 

1 1. REQUESTED RESPONSE FROM FEMA 
i 1 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 

'I 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 & 65.) 

Other Describe: 

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

H Physical Change Improved MethodologyIData Floodway Revision 

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

2. Flooding Source: Tributaw to Cave Creek 

3. Project Namelldentifier: Eaale Bluff II 

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

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

Community No. 

Ex: 480301 
480287 

040051 
040037 

Riverine 
Coastal 

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

Alluvial fan 1 Shallow Flooding (e.g Zones A 0  and AH) 

Community Name 

Katy, City 
Harris County 
Phoenix, City of 
Maricopa County, Unincorperated Areas 

Tvoes of Floodinq 

1 R Channelization 
Levee/Floodwall 

Structures 

Lakes Fill 
Other (describe) Other (describe) I 

State 

TX 
TX 
A2 
A2 

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

Map No. 

480301 
48201C 
0401 3C 

04013C 

Panel No. 

0005D 
0220G 
l2lOG 

1210G 

Effective 
Date 
02/08/83 
09/28/90 
07/19/01 
07/19/01 



I 
4. ENCROACHMENT INFORMATION 

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

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

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

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFIP 
regulations have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of 
CEO, and certification that n o  insurable structures are impacted. 

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

I' I 5. MAINTENANCE RESPONSIBILITY 

I 
I 
I 

I I- Signature of Revision Requester I I- Signature of Community Official I 

The community is willing to assume responsibility for performing overseeing compliance with the maintenance 
and operation plans of the - 

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

Operation and maintenance plans are attached. Yes No [XI NIA 

6. REVIEW FEE 

The review fee for the appropriate request category has been included. [XI Yes Fee amount: $3100.00 
OR 

Please see Instructions for Fee Amounts I 
7. SIGNATURE 

John Wittrock 
Printed Name and Title of Revision Requester 

Courtiand Homes. Phoenix. AZ 
Company Name 

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

I I Hasan Mushtaa. Floodplain Manaaer 
Printed Name and Title of Community Official 

Note: Signature indicates that the community understands, from the 
revision requester, the impacts of the revision on flooding 
conditions in the communlty. 

I I Phoenix. Citv of 
Community Name 

Date: - 
been included with this reauest 

Form Name and (Number) Reauired if ...... 

I Hydrologic (3) new or revised discharges 
[XI Hydraulic (4) new or revised water-sunface elevations 
[XI Mapping (5) floodpiainlfloodway changes 

Channeliratlon (6) channel is modified 

I BridgelCulveri (7) additionlrevision of bridgelculvelt 
James A. Geades LeveelFloodwall(8) additionhevision of leveelfloodwail 
Printed Name and Title of Revision Requester 'Coastal (9) new or revised coastal elevations 

Coastal Structures (10) additionlrevision of coastal structure 

I 
Registr No. 36645 Expires (Date) 09/30/04 St 10 Dam (11) additionlrevision of dam 

."n Alluvial Fan (12) structures proposed on alluvial fan 
Type of LicenseIExpertise: 

1 FEMA Form 81-89 
-+ ,'. 

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



I 

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

1 

FEDERALEMERGENCYMANAGEMENTAGENCY I 0.M.B NO. 3067-0148 
HYDROLOGIC ANALYSIS Expires April 30,2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

I 

Community Name: Phoenix. Citv of 

Flooding Source: Tributaw to Cave Creek 

Public reporting burden for this form is estimated to average 3.67 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, Papetwork Reduction Project (3067-0148), 
Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OM8 Control Number is displayed in the upper right corner of 

Project Namelldentifier: Eaale Bluff II 1 
1. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis Improved data Changed physical condition of watershed 

Alternative methodology [7 Proposed Conditions (CLOMR) [SI Other 

For the reason stated above, please attach a detailed explanation. If a computer pmgramlmodel was used in revising the 
hydrologic analysis, please provide a diskette with the input files for the same flood recurrence intervals contained in the FIS for 
that stream; and at least for the 1% annual chance (base) flood where no detailed study exists. 
Explanation provided: Yes No Diskettes provided: Yes No 
I 
I 2. METHODOLOGY FOR NEW ANALYSIS 

- i 
Zeauired ~ a t a  Data Included 
:arm 3 -Attachment A Cl Yes • No 

Indicate Method f 
Statistical Analysis of Gage Records F 

[7 Regional Regression Equations Form 3 -Attachment C 
iTl Prerinitatinn/Runoff Model Form 3 -Attachment D 

[7 Yes [7 No 
rn Yes No I - , , - - .r . . - . . - . . . . . . . . .  ~~ ~~~ 

Other Back-up computations and supporting data [SI Yes No I 
I 3. APPROVAL OF ANALYSIS 
) The hydrologic analysis has already been approved by a local, state, or Federal Agency. Yes No [SI Not Required I 

lf Yes, attach evidence of approval. Approval attached. If No, attach explanation. Explanation attached. 1 
4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs) I 
Note: When revised discharges are not significantly different than the FIS discharges, FEMA may require a confidence limits analysis 
(see attachment 5) 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 the effective discharges. Explanation Included Explanation Not Required 

5. HISTORICAL FLOODING INFORMATION 

If historical data are available for the flooding source please provide: Location, peak dischargestwater-surface elevations and dates, 
and source of information. Data Attached Data Not Available 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
FEMA Form 81.890 Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

I, 

I 11. Number of years of data 

Systematic 

Historical 

Homogeneous data 

Data adjustments 

Zero events 

Generalized skew 

Station skew 

7. Adopted skew 

FIS: Revised: 

Yes No Yes No 

Yes No Yes El NO 

11 10. Expected probability* 

I "  
I 

11. Comparison of results with other analyses 

If Yes, describe comparison 

Probability distribution used (justify if log-Pearson Ill 
was not used) 

9' Transfer equations to ungaged sites 

If Yes, specify method 

17 Yes No 

Yes El No 

Yes • No 

12. Attach analysis including plot of flood-frequency curve. Analysis Attached? Yes No 

*FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a FIS 

If any data are not available, indicate by NIA. 

1 FEMA Form 84-89B Hydrologic Analysis Form MT-2 Form 3 Page 2 of 5 



Stream: 

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

1. Discharges for selected location: 
Exceedence Probability FIS: Revised: 

10% (10-year) - cfs - cfs 

2% (50-year) - cfs - d s  

1% (100-year) - cfs - d s  

0.2% (500-year) - cfs - cfs 

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

90% Confidence Interval: 5% limit - cfs 

95% limit - cfs 

50% Confidence Interval: 25% limit - cfs 

75% limit - cfs 

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

An example of confidence limits analysis can be found in Appendix 9 of Bulletin 178. 

4. Confidence Limits Analysis Attached? Yes No 

I 

i 

FEMA Form 81-898 

I 
1 

ATTACHMENT B: CONFIDENCE LIMITS EVALUATION 

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



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FEMA Form 81-898 

I 
I 

ATTACHMENT C: REGIONAL REGRESSION EQUATIONS 

1. Bibliographical Reference: 

(Anach a copy o f  title page, table of contents, and pertinent pages including equations.) 

2. Gaged or ungaged stream: 

3. Hydrologic region@): 
Attach backup map. 

4. Provide parameters, values, and source of data used to define parameters. 

FIS: Revised: 

5. Urbanized conditions calculations Yes No Yes NO 

6. Percent of watershed urbanization 

7. Is the watershed controlled? Yes NO Yes No 

8. Comparison with other analyses Yes NO Yes NO 

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

Comments 

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

Computation and Supporting Maps provided? Yes No 

Hydrologic Analysis Form MT-2 Form 3 Page 4 of 5 



I, 
ATTACHMENT D: PREClPlTATlONlRUNOFF MODEL 

FIS: Revised: 

Method or model used: 

Version: 

Date: 

Source of rainfall depth: 

Source of rainfall distribution: 

Rainfall duration: 

Areal adjustment to precipitation (%): 

Maximum overland flow length 

Hydrograph development method: 

Loss rate method: 

Source of soils information: 

Source of land use information: 

Channel routing method: 

Reservoir routing: • Yes !A No 

Baseflow considerations: Yes !A No 
If Yes, explain below how baseflow was determined: 

HEC-1 

!&j.,J 

June 1998 

NOAA Atlas 

Prefre Model 

100 vear. 6 hour 

NIA 

1300 

Kinematic WavelMuskinain 

SCS - 
Soils Study 

Yes IXI No 

Yes !A No 

! 12. Snowmelt considerations: CI Yes !Xi No Yes IXI No 

13. Model calibration: Yes !A No Yes €a No 
If Yes, explain below how calibration was performed 

Yes €a No Yes !A NO 

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

Information and Maps provided? IXI 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 



I, 
FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 1 

RlVERlNE HYDRAULIC ANALYSIS I Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE I 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for 

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

r You are not required to respond to this ~OlleCtiOn of information unless a valid OM6 Control Number is displayed in the upper right corner of 1) this form. I 
Note: Fill out one form for each flooding source studied 

J 

rl Community Name: Phoenix. Citv of I 
1) Flooding Source: Tributarv to Cave Creek I 

Project Namelldentifler: Eaale Bluff II I 
1. REACH TO BE REVISED 

Copy of FIRM($ attached depicting area of the revision (highlighted, or circled)? 

Downstream Limit: 

Upstream Limit: I 
2. MODELS SUBMITTED 

Requirements: for areas which have detailed flood in^: for areas which do not have detailed 
Full input and output listings along with files on diskette for each of the models flooding: 
listed below (items 1-4) and a summary of the source of input parameters used in Only the 100-year (Base) flood profile is 
the models must be provided. The summary must include a description of any required. A hydraulic model is not required for 
rh~nnes made from model to model (e.a.. Duolicate Effective model to Corrected areas which do not have detailed floodina: 

~ ~-~~ ~ , - .  
Effective model). At a minimum, the Duplicate ~ffective (item I )  and the Revised or however. BFEs may not be added to t t i  
Post-Project Conditions (item 4) models must be submitted. See instructions for revised FIRM. If a hydraulic model is developed 
directions on when other models may be required. for the area, items 3 and 4 described below I 

I must be submitted. 
If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 
and revised or post-project conditions must be submitted. 
1. Duplicate Effective Model Natural File Name a Floodway File Name 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (lo-, 50-, loo-, and 500-year multi-profile 
runs and the fioodway 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 3 of the revised reach. I 
2. Corrected Effective Model Natural File Name - Floodway File Name 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any additional 
cross sections to the Duolicate Effective model, or incorporates more detailed topographic information than that used in the currently I 
effectwe model. The ~oGected Effective model must notreflect any man-made physical changes since the date of the effect:ve model. 
An error could be a technical error in the modelina procedures, or any construction in the floodplain that occurred prior to the date of I 4 the effective model but was not incorporated into the effective model. I 
3. Existlna or Pre-Project Conditions Model Natural File Name - Floodway File Name 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions modei to 
reflect anv modifications that have occurred within the fl00d~lain since the date of the Effective model but prior to the construction of I 

1 
-.., ~~- ~ 

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. I 

3 4. Revised or Post-Proiect Conditions Model Natural File Name ebfis [YI Floodway File Name ebfis(Eaale Bluff II FiS) 
The Existing or Pre-Project Conditions modei (or Duplicate Effective model or Corrected Effective model, as appropriate) is revised to 
reflect revised or post-project conditions. This modei must incorporate any physical changes to the floodplain since the effective model 
was produced as well as the effects of the project. When the request is for the proposed project this model must reflect proposed 
conditions. 

5. Other - Please attach a sheet describing all other models submitted along with the file names. Natural Floodway 1 
PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

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



3. STARTING WATER-SURFACE ELEVATIONS 11 Explain how they were determined. Explanation Attached? E Yes No 

1 NOTE: If the effective studv is an aooroximate stud". the slooelarea method is recommended. I 1 

-1 reasonableness of the situation. 1 1 

Supercritical depth N Critical Depth Drawdowns Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunityIState 

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

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

(see instructions for information on how to obtain CHECK-2) I 
C 5. REVISED FlRMlFBFM AND FLOOD PROFILES 

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

Explanation attached with Form Explanation provided on attached printout 566 +J&@um" 

If Hydraulic model used is HEC-2, has i t  been checked with FEMA'S CHECK-:! computer program? Yes [7 No 1 
1 Profile Transition I I 

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. I 1 
Downstream End 0.093 within 0.2 (feet) Upstream End - within (feet) 

Cross-Section # Cross-Section # 

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. I I 
Downstream End - within NIA (feet) Upstream End - within NIA (feet) 

Cross-Section # Cross-Section #- 

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

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

I 2. Profile Checklist (check box i f  information has bean provided on profile) 

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

Stream Name 5 Community Name rn Corporate Limits labeled [51 Study limits labeled 

, Confluences labeled H Channel Stationing Streambed profiled rn Cross Sections labeled 

1 N HorizontalNertical Scales indicated 100-year eievs profiled* 

rn Road Crossings Labeled Low Chord Elevations [SI Top of Road Elevations 

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

Floodway Data Table 

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

Floodway Data Table Attached Yes Not Required 

I 
I 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
RlVERlNE I COASTAL MAPPING Expires April 30,2001 

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

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

1 
I 
I 
I 
I 
I 
I 

Community Name: Phoenix. Citv of 

Flooding Source: Tributary to Cave Creek 

Project Namelldentifier: Eaqle Bluff II 

This is a [ql Manual [7 Digital submission. Digital map submissions may be used to update digital FIRMS (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as possible. 

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

........................................................... 
.................................................................... 

a. Revised approximate 100-year floodplain boundaries (Zone A) [ql Yes No NiA 
b. Revised detailed 100- and 500-yearfloodplain boundaries. [SI Yes No NiA 
c. Revised floodway boundaries ....................... .. ................................................................................ [SI Yes No NIA 
d. Location and alignment of all cross sections with stationing control indicated. ....................................... [SI Yes No NIA 

..................... ............................................................................... 
e. Stream alignments, road alignments and dam alignments. d y e s  No NIA 
f. Current community boundaries. ... [SI Yes No NiA 
g. Effective 100- year floodplain and floodway boundaries from FIRMIFBFM reduced or 

enlarged to the scale of the topographic workmap ............................................................................... Yes No [ql NiA 
.............................. h. Tie-ins between the effective and revised loo-. 500-year and floodway boundaries [ql Yes No NIA 

i. The requester's property boundaries and community easements ................................................... [ql Yes No NIA 
j. The signed certification of a registered professional engineer .................... .. ..................................... [ql Yes No NIA 
k. Location and description of reference marks ................................................................................. [SI Yes No NIA 
I. Vertical datum (example: NGVD, NAVD) ....................................................................................... [ql Yes No NiA 
m. Coastal zone designations tie into adjacent areas not being revised ................... .. ....................... Yes No [ql NIA 
n. Location and alignment of all coastal transects used to revise the coastal analyze ............................. .... Yes No [ql NiA 
0. V-zone has been delineated to extend landward to the heel of the primary frontal dune ......................... Yes No H NIA 

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

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

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

Effective FIS Scale 2000 Contour Interval N/A 

Revision Request Scale 100 Contour Interval Lfl 

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

4. Attach an annotated FIRMIFBFM at the scale of the effective FIRMIFBFM showing the revised 100- and 500-year floodplain and the 
floodway boundaries and how they tie into those shown on the effective FIRMIFBFM 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 
i 
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I 2. EARTH FILL PLACEMENT 
i 

The fill is: Existing 5 Proposed 

Has fill beenlwiil be placed in the regulatory floodway? 0 Yes No 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 1 
Has fill been/will be placed in floodway fringe (area belween the floodway 
and 100-year floodplain boundaries)? 5 Yes No 

if Yes, then complete A, 6, C, and D below. 

a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? Yes 5 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 
IOO-year flood must, at a minimum, be protected by stone or rock riprap.) 

5 Yes No 

If No, describe erosion protection provided 

c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable 
with the Standard Proctor Test Method or acceptable equivalent method? 5 Yes NO 

d. Can structures conceivably be constructed on the fill at any time in the future? 5 Yes No 

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

Fill certification attached Yes NO PRn~6%3, WILC ?(Lot ~ O C  w a d  
Aacermdcp as C L ~ ~ P .  

Has fill beenlwill be placed in a V zone? Yes 5 No 

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

NO 

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

FEMA Form 81-89D 

I 
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3.0 Survey & Mapping Information 

3.1 Field Survey Information 

Sage Engineering crews conducted vertical control survey in February of 2002 to verify the 
Benchmark Elevations. All elevations within this FIS are based on RM 1132, which has an Elevation of 
1562.67 per FIRM 04013C1210. 

3.2 Mapping 

Topographic mapping was provided to by Kenney Aerial Mapping Inc. at 1 "=200t scale and 
with 2-foot contours. This mapping was based on survey data provided by Sage Engineering, Inc. 
Vertical elevations are based on the National Geodetic Vertical Datum of 1929. Horizontal control uses 
Arizona State Plane Coordinates based on the 1927 North American Datum. The flight date for the 
mapping was November 7,2001. 



4.0 Hydrology 

4.1 Methodology 

The hydrologic analysis is to provide runoff data (flows) for delineation of flood hazard areas 
upstream of Cave Creek along the CAP Canal. Runoff is computed for the 100-year, 24-hour storm. 
The resulting model will be used as a tool for managing the development of the watershed. 

The HEC-1 Model was developed to determine the Rainfall runoff in the study area. The limits 
of the watershed were initially determined from the USGS Quadrangle Maps. After this, a field 
inspection was made to determine the validity of the drainage map. The watershed is a mix of 
residential developments and vacant desert landscape. 

The watershed for this model consists of 1100 acres. It was divided into two Basins with 
separate areas. The main Basin has been divided into eight sub-basins (Sub-basins 1-9). The tributary 
basin has been divided into five sub-basins (sub-basins A- E). The Drainage areas used in the HEC-1 
model are illustrated in Exhibit l(Appendix A). Exhibit 2(Appendix A) is a composite aerial photo of 
the watershed that clarifies how modeling assumptions were made. The drainage areas are overlaid on 
the photos so that the percentage of land use for the sub-basins could be determined. The city of 
Phoenix requires detention in all of the newly developed areas. An assumption was made that this 
retention was equivalent to 15% of the developed areas (10 Acres developed = 1.5 acre-feet of 
detention). 

4.2 Parameter Estimation 

Parameter estimates were made using the SCS methodology for soil conditions and land use of 
the watershed. These parameters are summarized in Exhibit 3(Appendix A). 

4.3 Problems encountered. 

No problems were encountered in the study. 

4.4 Calibration-Comparison to other Drainage Reports 

Exhibit l(Appendix D) is an exhibit that agrees in concept with this Study. 



5.0 Hydraulics 

5.1 Method Description 

Two types of flood hazards along the upstream side of the embankments of the CAP Canal 
studied by detailed methods for the Eagle Bluff Floodplain Delineation Study: (1) ponding areas, and 
(2) riverine and/or sheet flow along the CAP Canal between adjacent ponding areas. Storm water runoff 
in the study area generally flows toward the southwest, following the natural topography of the 
watershed. The CAP Canal embankments are generally aligned northwest to southeast, creating 
obstructions to the southerly component of the natural runoff pattern. These obstructions divert the 
runoff to the northwest parallel to the CAP Canal embankments. 

Riverine flow is modeled using HEC-RAS (Version 3.0.1 March 2001). 

The starting water surface elevation was computed by the normal depth method. The calculated 
elevation is nearly equivalent to the elevation of 1515.0 that is the backwater elevation from Cave 
Creek. Elevation 15 15.0 will remain the regulatory elevation in that section of the reach. 

5.2 Parameter  Estimation 

5.2.1 Roughness Coefficients. 

Manning's roughness coefficients, or "n" values, are determined using procedures adopted by 
the FCDMC. They are summarized below. They are based on hydraulic information and 
geomorphic data gathered during field reconnaissance trips. 

Typical "N" Values for HEC-RAS Model 

Description Average Value Range 

Vacant Desert Land 0.045 
Dirtttrailway Areas 0.030-0.035 

In practice, "n" values were selected for each cross section based on features obsewed in the 
field. 

5.2.2 Expansion & Contraction Coefficients. 

The default values of expansion and contraction coefficients, 0.1 and 0.3, respectively, are used 
in the HEC-RAS modeling. 



5.3 Cross Section Description 

HEC-RAS cross sections were spaced at 200-feet intervals, additional cross sections were added 
to the model immediately upstream and downstream of the north-south control feature to better model 
flow over the submerged obstruction. In general, cross sections are oriented perpendicular to their 
respective reaches. 

Cross section stationing is also based on reach distance from Cave Creek for the tributary and 
reach distance upstream of the tributary for the tributary o the tributary. Cross section data are obtained 
from the digital terrain model developed using Geopak software, and are checked against the surveyed 
topographic data and the printed FCDMC topographic mapping for the study area. 

5.4 Modeling Considerations 

5.4.1 Hydraulic jump and Drop Analysis. 

No hydraulic jumps were modeled in the study area. No drop structures exist in the areas 
mapped by detailed methods. 

5.4.2 Bridges & Culverts 

There are only no hydraulic structures that were identified within the floodplain delineation 
study limits. 

5.5 Floodway Modeling 

The floodway was determined using HEC-RAS Model, limiting the encroachment elevation to 
less than one foot. 

5.6 Problems Encountered 

None. 

5.7 Final Results 

5.7.1 Hydraulic Analysis Results. 

The table presented in Appendix B summarizes the results of the hydraulic analyses, for the 
areas modeled in the HEC-RAS computer program. 

5.7.2 Verification of Results. 

No previous studies have been done to compare results. 



I 
6.0 Erosion and Sediment Transport 

No detailed erosion and sediment transport analyses were included in the Eagle Bluff II 

I 
Floodplain Delineation Study. In general, the flood hazards considered in the study area included low 
velocity flow within existing washes/channels. The probable impact of scour and sedimentation on the 
flood hazards mapped for this study is insignificant. 



7.0 Draft FIS Report Data 

7.1 Summary of Discharges 

The Discharges are summarized in the HEC 1, printout of Appendix A and on the work 
map in Appendix D. 

7.2 Floodway Data 

Floodway data is tabulated in Appendix C and on the Workmap located in Appendix D 

7.3 Annotated Flood Insurance Rate Map 

The reduced-scale floodplain delineation maps are presented as Exhibit 3 (Appendix C). 

7.4 Flood Profiles 

The flood profiles are included in Appendix C. 



Appendix A 
Hydrologic Analysis 

(HEC-1 Report) 







Drainage Areas 
Properties 

Exhibit 3 Appendix A 
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Soil information was obtained from maps provided and explained in the Soil Survey of 
Aguila-Carefkee Area, Parts of Maricopa and Pinal Counties, Arizona. A portion of Sheet 34 is 
provided as Exhibit 3 (Below). Most of the undeveloped land in the watershed has soils that are 
classified as hydrologic group "B". The Hilly areas have soils that are classified as hydrologic 
group "C". 

Soil Classifications 

Exhibit 3(Appendix A) 





File: C : \ H E C E X E \ E B I I F D S . O U T  0 2 / 2 2 / 2 0 0 2 7  11 :3b :ObAM 
- -- 

****%************************************ * * * * * * * I X * * * * * * * * * * * X I * * * * * * * * * * * x * * * * * * *  

* * * * 
* FLOOD UYDROGRAPU PACKAGE ( H E C - 1 )  * * U.S. ARMY CORPS OF ENGINEERS * 
% J U N  1 9 9 8  * * HYDROLOGIC E N G I N E E R I N G  CENTER x * V E R S I O N  4 . 1  * * 6 0 9  SECOND STREET * 
* * * D A V I S ,  C A L I F O R N I A  9 5 b L h  * 
* RUN DATE 2 2 F E B D 2  T I R E  l L : 3 b : 0 5  * * ( 9 1 6 )  7 5 6 - L L 0 9  * * x * * 
* * * * * * * * * * * * * * * * * * * *x *x *x * * * * * f * * * * * * *X*x *  **********I*II****************x******%* 

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 

T H I S  PROGRAfl  R E P L A C E S  A L L  P R E V I O U S  VERSIONS OF H E C - 1  KNOWN AS H E C L  ( J A N  7 3 ) .  HECLGSI HECLDB7 AND HECLKW. 

T H E  D E F I N I T I O N S  OF V A R I A B L E S  - R T I M P -  AND - R T I O R -  HAVE CHANGED FROR THOSE USED W I T H  THE 1 9 7 3 - S T Y L E  I N P U T  STRUCTURE. 
T H E  D E F I N I T I O N  OF -A f lSKK-  ON RM-CARD WAS CHANGED W I T H  R E V I S I O N S  DATED 2 8  SEP 8 L  T H I S  I S  THE FORTRAN77 V E R S I O N  
NEW O P T I O N S :  DAMBREAK OUTFLOW SUBMERGENCE 1 S I N G L E  EVENT DAMAGE CALCULATIONI  DSS:WRITE STAGE FREQUENCY, 
DSS:READ T I M E  S E R I E S  AT D E S I R E D  C A L C U L A T I O N  I N T E R V A L  LOSS RATE:GREEN AND AMPT I N F I L T R A T I O N  
K I N E M A T I C  WAVE: NEW F I N I T E  D I F F E R E N C E  ALGORITHM 

-- . -- . -- 
P a g e :  L 



= - = = = = = = =  
File: C:\HECEXE\EBIIFDS.OUT 02/22/2002, LL:3b:ObAM 

HEC-1 INPUT 

LINE ID ....... L. ...... 2......,3.......q.......s.......b., 
ID CITY OF PHOENIX 
ID FLOODPLAIN DELINEATION STUDY FOR 
ID EAGLE BLUFF II(SUBDIVIS1ON) 
ID FULL BASIN LOO-YEAR 
ID FILE: EB1IFDS.DAT 
*DIAGRAM * 

KK SUB2 
KM SUBBASIN 2 
BA 0.120 

-.. - 
1 .  050 TRAP U 

KK SUB3 
KM SUBBASIN 3 
BA 0.286 
LS 0 77 3 
U K  as0 .no5 0.050 
UK 500 O.Ob 0.055 
RK 48b23 0.0082 0.050 * 

SUB4 
SUBBASIN 4 

O.LOb 
0 93 42 

850 .On3 0.050 
208b 0.009b 0.050 

0 93 
94 
b 

TRAP 

LOO 
TRAP 

YES 

YES 

YES 

= 
PAGE L 

I 
.~ 
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OOOT 0 
OOOT 0 

b'O LL3a 
L NISVBBnS YO4 NOILN3136 

LL3a 

E 
98L5Lh SNISVB 3NIBW03 

Td3 

OOOT 0 
OOOT 0 
h.~ 913a 

9 NISVBBRS YO4 NOIIN3L3a 
9136 

h h dVYL 050'0 TTTO'O LT92 WY 95 
08 050'0 90' 005~ nn ~5 
02 050.0 EOO. ODE ~n 95 

2 h Eb 0 02 99 0 Sl 5 5 
hhT'0 VB h5 I 98nS WW 25 

* 
OOOT o ua ~5 
000'1 o ~a 05 
5'9 b h 

5 NISVBBflS YO4 NOIlN313a WW 9 h 
5136 WW L h I h h dVY1 050'0 TTTO'O 095E WY 9 h 

* 
h 550.0 90.0 059 nn 5 h 
9b 050'0 EOO' 058 In hh 

2 h E b 0 OT LL 0 Sl E h 
50T'O VB 2 h 

5 NISVBB~S WW Th 
5Ens WW Oh 



F i l e :  C : \ H E C E X E \ E B I I F D S - O U T  02/22/2002, 1L:3b:ObAfl -- - - - - - 

H E C - 1  I N P U T  PAGE 3 

L I N E  ID ....... 1 . . . . . . . 2 . . . . . . . 3 . . . . . . . L i . . . . . . . 5 . . . . . . . . . . . . . . 7 . . . . . . . 8 . . . . . . . q . . . . . . ~ ~  

79 K K  S U B 8  
00 K t l  S U B B A S I N  8 
81 BA .Oh0 
82 L S  0 88 2 
83 UK 850 O.Ob 0.050 LOO 
84 RK 1500 0.05 0.050 TRAP 2 5 * 

. . 
LOO 
LO1 
LO2 
LO3 

LLL 
LL2 
113 
114 
LLS 

K K  SUBA 
KM S U B B A S I N  A 
BA 0.L9L * 0 0 .b8 1.38 2.3Y 2.b0 2.79 3.20 
L S  0 77 0 0 08 0 
UK 1200 ,005 0.050 97 
UK 500 O.Ob 0.055 3 
RK V942 0.0081 0.050 TRAP 5 'I * 
K K  SUBB 
K i l  S U B B A S I N  B 
BA 0.1LO 
L S  0 08 0 0 80 30 
UK 850 .038 0.050 2Li 
UK 300 .DO5 0.050 7b 
RK 1957 0.0102 0.050 TRAP Lt Li YES * 

K K  SUBC 
K n  S U B B A S I N  C 
BA 0.L5b 
L S 0 77 05 0 93 38 
UK 250 ,003 0.050 33 
UK 300 0.003 0.050 b? 
RK 3098 0.007L 0.050 TRAP LO 2 YES * 
K K  DETC 
KM D E T E N T I O N  FOR S U B B A S I N  C 
D T  DETC b-8 
D I  0 LOO0 
D Q  0 LOO0 * 

I 
- - . -- -- 

P a g e :  4 



D = - = = = = = = m m = = - = D - m =  
F i l e :  C : \ H E C E X E \ E B I I F D S . O U T  02/22/2002, L1:3b:ObAN 

H E C - 1  I N P U T  PAGE LI 

L I N E  I D  ....... L.......? ....... 3 . . . . . . . 1 1 . . . . . . . 5 . . . . . . . b . . . . . . . 7 . . . . . . . 8 . . . . . . . q . . . . . . ~ ~  

KK 
K f l  
D T  
D I  
DQ * 
KK K f i  

SUED 
S U B B A S I N  D  

0.035 
0 93 38 0 77 0 

250 .OD5 0.050 55 
225 .DO5 .050 95 

L200 0.0050 0.050 TRAP LO 2 YES 

DETD 
D E T E N T I O N  FOR S U B B A S I N  D  

DETD L.11 
0 LOO0 
0 LOO0 

SUBE 
S U B B A S I N  E  

0.0LL 
0 53 38 

250 .OD5 0.050 LOO 
30% 0.0005 0.050 TRAP LO 2 YES 

DETE 
D E T E N T I O N  FOR S U B B A S I N  E 

DETE 0.2 
0 LOO0 
0 LOO0 

CP2 
C O n B I N E  B A S I N S  

11 

SUB9 
S U B B A S I N  9  

0.02LI 
0 88 5 0 77 5 

850 0.05 0.050 35 
500 0.008 0.050 b5 
b3b 0.0005 0.050 TRAP 4 11 YES 

- -- . -- 
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- = = = = = = - = = = = = - - = = - =  
File: C:\HECEXE\EBIIFDS.OUT 02/22/2002. LL:3b:ObAR 

~ ---. ~ ..~ ~- ~ 

INPUT 
LINE 

SCHERATIC DIAGRAR OF STREAR NETWORK 

( V )  ROUTING ( - - ->)  DIVERSION OR PURP FLOW 

(.) CONNECTOR - -  RETURN OF DIVERTED OR PUNPED FLOW 

. - - - - - - - > DETb 
DETb 

blf CPL ....................... 

SUBA 
v 
v 

SUB0 *** 

LO1 .------- > DETB 
9 7 DETB 

.- ~- 
Page:  b 



File: C:\HECEXE\EBIIFDS.OUT 02/22/2002. 11:3b:ObAM 
~ . 

v 
LLI2 SUBS *** 

(**%I R U N O F F  ALSO COMPUTED AT THIS LOCATION 

.-------> DETC 
DETC 

v 
v 

SUBD X X *  

> DETD 
DETD 

v 
v 

SUBE * l r  

.------- > DETE 
DETE 

I ~ 
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F i l e :  C : \HECEXE\EB I IFDS .OUT 0 2 / 2 2 / 2 0 0 2 7  11 :3b :ObAM 

* * * * * * * * * * * * * l * * * * * * * * * * * * * * * * * * X x * * * *  

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-L)  * 
% JUN 1 9 9 8  * 
* VERSION 4 . 1  * - - 
* RUN DATE 2 2 F E B 0 2  T I M E  11:3b:OS * 
* * 
* * * f X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

C I T Y  OF PHOENIX 
FLOODPLAIN D E L I N E A T I O N  STUDY FOR 
EAGLE BLUFF  I I ( S U B D I V I S 1 O N )  
F U L L  B A S I N  LOO-YEAR 
F I L E :  EB I IFDS .DAT  

7  1 0  0,UTPUT CONTROL VARIABLES 
I P R N T  5  P R I N T  CONTROL 
I P L O T  0  PLOT CONTROL 
QSCAL 0 .  HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH T I N E  DATA 
N M I N  5 MINUTES I N  COMPUTATION I N T E R V A L  

I D A T E  1 0  STARTING DATE 
I T I N E  0 0 0 0  STARTING T I M E  

NO 2 8 9  NUNBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0  ENDING DATE 
ND'PI i lE  DODO ENDING T I M E  
I C E N T  1 9  CENTURY MARK 

CONPUTATION I N T E R V A L  . 0 6  HOURS 
TOTAL T I M E  BASE 2 9 . 0 0  HOURS 

E N G L I S H  U N I T S  
DRAINAGE AREA SQUARE R I L E S  
P R E C I P I T A T I O N  DEPTH INCHES 

* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER % 
$ b 0 9  SECOND STREET * * DAVIS,  CAL IFORNIA  9 5 b l b  * 
* ( 9 L b )  75b -1LOY * 
% * 
***************x*********a**************  

LENGTH, E L E V A T I O N  FEET  
FLOW CUBIC  FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

Page: B  



I F i l e :  C:\HECEXE\EBIIFDS-OUT 0 2 / 2 2 / 2 0 0 2 -  11:3b:ObAN -- --- . . 

OPERATION STATION 

HYDROGRAPH AT 
SUB1 

HYDROGRAPH AT 
SUB2 

HYDROGRAPH AT 
SUB3 

HYDROGRAPH AT 
SUB11 

DIVERSION TO 
DET11 

HYDROGRAPH AT 
DET11 

HYDROGRAPH AT 
SUBS 

DIVERSION TO 
DETS 

HYDROGRAPH AT 
DETS 

HYDROGRAPH AT 
SUBb 

DIVERSION TO 
DETb 

RUNOFF SUMNARY 
FLOW I N  CUBIC FEET PER SECOND 

TINE I N  HOURS- AREA I N  SQUARE RILES 

PEAK T INE OF, AVERAGE FLOW FOR RAXIRUN PERIOD 
FLOW PEAK 

b-HOUR 211-HOUR ??-HOUR 

BASIN MAXIMUN TIME OF 
AREA STAGE NAX STAGE 

I + 

HYDROGRAPH AT 
DETb 11h9  3 - 1 7  36 .  1 0 .  1 0 .  .I9 

I + 

3 COMBINED AT 
CP1 11b9. 3.17 129 .  3 8  36.  1.00 

I + 
HYDROGRAPH AT 

SUB7 3 3 5  3.17 3 1 .  8 - 8 - .11 

I + 
DIVERSION TO 

DET7 2 b  3.17 2. 0. 0 .  . 11 

I + 
HYDROGRAPH AT 

DET7 3 3 5 .  3.17 29. 7. 7. .11 

I + 
HYDROGRAPH AT 

SUB6 1 4 5 .  3.17 1 5 .  11. 11. .07 

-- -- -- -. - - 
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SUMflARY OF KINEMATIC WAVE - RUSKINGUfl-CUNGE ROUTING 
(FLOW I S  DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

I S T A Q  ELEMENT DT PERK TIME TO VOLURE DT PEAK TIME TO VOLUME 
PEAK PEAK 

( l ? I N )  (CFS) ( M I N I  ( I N )  ( M I N I  (CFS) ( M I N I  ( I N )  

SUB1 MANE 4 .bb  125 .31  225.72 1.19 5.00 1 2 9 . 5 1  2 2 5 . 0 0  1 . 1 9  

C O N ~ ~ ~ U I T ~  SUMMARY (AC-FT)  - INFLOW= .000OE+OO EXCESS= .1575E+02 OUTFLOW= .1597E+02 BASIN STORAGE= .53b3E-01 PERCENT ERROR. 1 . 9  

SUB2 MANE 2 . 7 2  170 .30  224 .19  1.22 5 .00  1 7 0 . 1 3  225.00 1 . 2 2  

coNTIN~l~y S U ~ ~ ~ A R Y  (AC-FT)  - INFLOW= .1547E+02 EXCESS= .841bE+OL OUTFLOW= .2379E+02 BASIN STORAGE. .1507E-01  PERCENT ERROR= .b  

SUB3 MANE 5.00 2 1 1 . 2 1  3bb .92  1.33 5.00 208.88 370 .00  1 . 3 3  

coNTIN~l~y S U ~ M A R Y  ( A C - F T )  - INFLOW= .2373E+02 EXCESS= .20b7E+02 OUTFLOW= .4b23E+02 BASIN STORAGE= .5054E+00 PERCENT ERROR- - 5 . 3  

SUB9 MANE 1.9b 251 .08  1 9 5 . 9 0  1.53 5.00 297.73 195.00 1.53 

I 
CONTINUITY SUMMARY ( k c - F T )  - INFLOW= .9b18E+02 EXCESS= . 1 5 b l E + 0 2  OUTfLO'd= . b l b l E + 0 2  BASIN STORAGE= .3b35E-01 PERCENT ERROR; . 2  

I SUB5 MANE 3.90 9 3 . 3 3  210 .9b  1.45 5 .00  90 .87  210.00 1 . 9 5  

coNTI~ul~y S U M M A R Y  ( A < - F T )  - INFLOW= .000OE+00 EXCESS= . 8 1 9 8 E t l l 1  OUTFLOW= .0115E+OL BASIN STORAGE= .1339E-01  PERCENT ERROR; .8  

SUBb MANE 2 .00  475.49 1 7 1 . 0 4  2.b5 5 .00  9b9.1b 190.00 2.b5 

C o N T I ~ ~ ~ ~ y  S U M M A R Y  ( A C - F T )  - INFLOW= .0000E+00 EXCESS= .2040E+02 OUTFLOW= .203bE+02 BASIN STORAGE= .3999E-02 PERCENT ERROR; . 2  

I SUB7 MANE 1 . 7 1  341.b9 191 .07  2.79 5 .00  335 .30  190 .00  2.7'4 

CONTINUITY SUMNARY ( A C - F T )  - INFLOW= .0000E+00 EXCESS= . 1 5 5 3 E t 0 2  OUTFLOWE .1550E+02 BASIN STORAGEz .9b93E-02 PERCENT ERRORz . L  

 SUB^ NANE . 8 3  215 .37  1 0 1 . 1 7  2 . 0 2  5.00 195.14 1 9 0 . 0 0  2 . 0 1  

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .7327E+01 OUTFLOW= .7314E+OL BASIN STORAGE= .8248E-03 PERCENT ERROR; . 2  

SUBA ElANE 9 . 9 1  1 2 0 . 2 2  218 .99  1 . 2 2  5.00 119.90 220 .00  1 . 2 2  

-. 
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I F i l e :  C:\HECEXE\EBIIFDS.OUT 0 2 / 2 Z / 2 0 0 2 7  11:3b:ObAM - - -- . - - 

C O N T I ~ ~ ~ ~ y  S U N N A R Y  ( A C - F T )  - INFLOW- . 0 0 0 0 ~ + 0 0  EXCESS= .1257E+02 OUTFLOW= .1238E+02 BASIN STORAGE' .3195E-01  PERCENT ERROR= 1.2 

SUB% MANE 1 . 5 8  3q8.19 190.qO 1.bO 5 .00  347.35 1 9 0 . 0 0  1.bO 

CONTINUITY SUNNARY (AC-FT) - INFLOW= .LZ39E+02 EXCESS= .1332E+02 OUTFLOW= .25bOE+02 BASIN STORAGE; .+1BqE-02 PERCENT ERRORz 

SUBC RANE 1 . 8 2  502.72 200.3b 1.bL 5 .00  490 .08  200.00 1.bL 

CONTINUITY SUMNARY (AC-FT) - INFLOW= .20bLE+02 EXCESS= .1882E+02 OUTFLOW= .3929E+02 BASIN STORAGEi .LOSLE-OL PERCENT ERROR= .5  

SUED MANE 1.01 509.90  2 0 2 . b ~  1 . 3 6  5.00 4bO.b7 205.00 1.38 

CONTINUITY SUNNARY ( A C - F T )  - INFLOW= .3253E+02 EXCESS= .3&22E+O1 OUTFLOW= .3b3OE+02 BASIN STORAGE' .3593E-02 PERCENT ERROR; .1 

SUBE MANE 2 .55  950.95 218.b0 1.3b 5.00 w . T a  220.00 2 .3b  

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3q85E+02 EXCESS= .LbO3E+OL OUTFLOW; .3b58E+02 BASIN STORAGEx .3050E-01  PERCENT ERROR= - .9  

SUBS MANE 1 . 4 0  1 0 1 0 . 3 7  1 9 3 . 3 9  1 . 5 0  5 .00  9 q b . l b  195.00 1.50 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1399E+03 EXCESS= .2012E+01 OUTFLOW= .13b3E+03 BASIN STORAGEz ,252ZE-01  PERCENT ERROR; .1 

NORNAL END OF HEC-1 * x x  
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Appendix B 

HEC-RAS REPORT 





Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 
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Eagle BLuff II FIS Plan: FEMA Submittal - 
Geom: FEMA Submittal Flow: 100 Year 

River =TTCC Reach = 111 RS = 0.135 
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Geom: FEMA Subminal Flow: 100 Year 
River = TTCC Reach = Ill RS = 0.182 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 

River = TTCC Reach = 11 I RS = 0.220 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Georn: FEMA Submittal Flow: 100 Year 

River = TTCC Reach = 11 I RS = 0.248 
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Eagle BLuff II FIS Plan: FEMA Submittal I 
I 

- 
Geom: F E W  Submittal Flow: 100 Year I 

I River = TTCC Reach = I I I RS = 0.281 I 

__C_ 

Ground 1 8aZSta / I  
1 Encroachment / I  

Station (ft) I 



Eagle BLuff II FIS Plan: FEMA Submittal i - 
Geom: FEMA Submittal Flow: 100 Year 

River = TTCC Reach = 112 RS = 0.365 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Georn: FEMA Submittal Flow: 100 Year 

River = TTCC Reach = 112 RS = 0.380 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Subrniltal Flow: 100 Year 

River = TTCC Reach = 112 RS = 0.401 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Georn: FEMA Submittal Flow: 100 Year 

River = n C C  Reach = 112 RS = 0.431 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Georn: FEMA Submittal Flow: 100 Year 

River = TTCC Reach = 112 RS = 0.469 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 

River = TTCC Reach = 112 RS = 0.580 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 

River = TTCC Reach = 112 RS = 0.560 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 

River = TTCC Reach = 112 RS = 0.511 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 

River = TTCC Reach = 112 RS = 0.610 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submitlal Flow: 100 Year 

River = TTCC Reach = 112 RS = 0.633 
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Eagle BLuff I I  FIS Plan: FEMA-Submittal 
Georn: FEMA Submittal Flow: 100 Year 

River = TTTCC Reach = 113 RS = 0.037 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 

River = m C C  Reach = 113 RS = 0.054 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 

River = TTTCC Reach = 113 RS = 0.074 
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Eagle BLuff I1 FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 

River=TTrCC Reach= 113 RS = 0.113 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Georn: FEMA Submittal Flow: 100 Year 

River = TTTCC Reach = 113 RS = 0.150 

1526- .045+-- .035-.045-{ 

1524- 

1522- 

5 
c 
0 s 
m > 
LU 
is 

1520- 

1518- 

1 5 1 6 , .  , I .  . , . . . , . , , , , , , , , , , , , ,  
50 100 150 200 250 300 ' --1 

350 400 

Station (fl) 



Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 

River = m C C  Reach = 113 RS = 0.187 
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Eagle BLuff II FIS Plan: FEMA-Submittal 
Geom: FEMA Submittal Flow: 100 Year 

River = T T T C  Reach = 11 3 RS = 0.226 
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HEC-RAS Plan: FEMA 



HEC-MS Plan: FEMA River m C C  Reach: 113 



HEC-RAS Plan: FEMA 



HEC-RAS Plan: FEMA River: TTTCC Reach: 113 



Appendix C 

Flood Profiles 
Flood Tables 

Annotated Firm Map 



STREAM DISTANCE IN FEET ABOVE CONFLUENCE TO CAVE CREEK 



500-YEAR FLOOD 

100-YEAR FLOOD 

50-YEAR FLOOD 
----- 10-YEAR FLOOD 

Y STREAM BED 

STREAM DISTANCE IN FEET ABOVE CONFLUENCE TO CAVE CREEK 



STREAM DISTANCE IN FEET ABOVE CONFLUENCE TO CAVE CREEK 



500-YEAR FLOOD 
-- 100-YEAR FLOOD 

50-YEAR FLOOD 
----- 10-YEAR FLOOD 

STREAM BED 

STREAha DISTANCE IN FEET ABOVE CONFLUENCE TO TRIBUTARY TO CAVE CREEK 



FLOODING SOURCE 

CROSS 
SECTION DISTANCE 

(Mi) 

FLOODWAY 

I I I 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

7 

WIDTH 
(FT) 

- 
BASE FLOOD 

WATER SURFACE ELEVATION 

I I I 
FLOODWAY DATA 

Tributary to Cave Creek 

WITHOUT 
FLOODWAY 

SECTION 
AREA 

(SQ. FT.) 

MEAN 
VELOCITY 

(FTIS) 

WITH 
FLOODWAY INCREASE 

(FT) 



FLOODING SOURCE 

CROSS 
SECTION DISTANCE 

0.037 
0.054 
0.074 
0.113 
0.150 
0.187 
0.226 

FLOODWAY 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

(Mi) 
0.037 
0.054 
0.074 
0.113 
0.150 
0.187 
0.226 

WIDTH 
(FT) 
68 
69 
28 
21 
57 
40 
10 

FLOODWAY DATA 

Tributary Tributary to Cave Creek 

BASE FLOOD 
WATER 

WITHOUT 
FLOODWAY 

1518.6 
1518.6 
1518.6 
1519.1 
1520.4 
1520.7 
1521.4 

SECTION 
AREA 

(SQ. FT.) 
494 
437 
1 42 
51 
192 
125 
40 

MEAN 
VELOCITY 

(FTIS) 
0.9 
1 .O 
3.2 
8.9 
2.4 
3.6 
11.3 

SURFACE 

WITH 
FLOODWAY 

1519.5 
1519.5 
1519.4 
151 9.6 
1521.1 
1521.3 
1522.0 

ELEVATION 

INCREASE 
(FT) 
0.9 
0.9 
0.8 
0.5 
0.7 
0.6 
0.6 



ZONE X 

ZONEX 2 
2 
2 
CT 

8 

ONE A 

-- 

Exhibit 3(Appendix C)' 
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Appendix D - 
Previous Study Exhibit 1 

Pocket 
Drainage Map (Hydrology) 
Work Maps (Hydraulics) 



Memorandum 

To: Brian Burch, Metropolitan Land Co, 

From: Sandra Phillips, P.E. Project Manager 

Date: June 26, 1998 

Re: 39-acre Property @ NWC of 20'"treet & Pinnacle Peak Rd Alignment - 
Subdivision Lot Analysis 

CMX Group has performed a oue a Itgenc~'l6vesttgat1on of a proposed 39-acre resloent~al 
subdlv~ston located north of Deer Valley Road and nonh east of the Central Ar~zona Project 
(CAP) Canal and 20t%treet. (See ~xhib i t  'A'). The development constraints evaluated were 
fioodplain analysis, sanitary sewer availability, lot layout, existing easements and aircraft 
noise levels. 

OODPLAlN ANALYSIS 
Existing Conditions: The Flood Insurance Rate Maps # 1210F and #I220 G dated September 
1995(see Exhibit "B), depict that the proposed subdivision is located primarily in Flood Zone 
'A' and partially within Zone 'AE'. Zone 'A' has 'no base flood elevations determined.' Zone 
AE, which has 'base flood elevations determined', is associated with the Cave Creek Wash. 

The FlRM map shows a training dike that prevents backwater, associated with a siphon- 
drained basin, from entering the Cave Creek Wash. This siphon supposedly allows the runoff 
located north of Deer Valley to drain to the southern side. A field visit to the site revealed no 
existing siphon or training dike as indicated on the FlRM maps. This existing condition is also 
reflected in the Mountaingate Unit I drainage report (an adjacent property to the east) dated 
March 12. 1997 by Sage Engineering. 

The current drainage patterns are different than those shown on the FlRM maps. A drainage 
channel. north of the CAP canal within the CAP right-of-way, was cut to convey runoff to the 
Cave Creek Wash. This runoff is composed of flows from acreage north of ~ e e r  Valley Road 
and Mountainaate. Total 100-vear storm runoff volume to be conveved within this channel is - 
440cts However thls channel disappears where it intersects a wash ;hat runs through the 
s~blect propeny and Mo-ntalngale b n  t 11 (12t3 cfs) Tn s wash will pono and eventually sp.1, 
.nto the Cave Creek Wasn then cross over tne CAP following tne natbral contours 

The water surface elevation associated with the 50-year storm event where the Cave Creek 
Wash crosses over the CAP is 1514.4. If this CAP channel or the crossing become clogged 
and no longer convey flows. Deer Valley Road will control the high water elevation. The 
overflow elevation on Deer Valley is approximately 1526.0. A Letter of Map Revision 

(LOMR) is on file with FEMA that indicates the finished floor elevation of Mountaingate Unit I 
residences are one foot above this Deer Valley Road outfall elevation. 

According to conversations with Maricopa County Flood Control Staff, there have been no 
formal plans filed with the agencies to alter the existing flood zones. 

A portion of this project will be impacted by Federal Waters of the United States 404 Permit 
as determined by the U.S. Army Corps of Engineers. However, only one crossing is being 
considered at this time and should be discussed with the Corps. From our experience, we 
believe the encroachment on the wash due to a single roadway crossing would not be a 
problem. 

Recommendations: A HEC analysis should be run on the wash that conveys 1293 cis 
through the site. There have been significant changes to the upstream drainage basin that 
might decrease the peak flows. Where this wash has to change directions just north of the 
CAP, by approximately 90 degrees, backwater and erosion will occur. The high water 
elevation due to the flows and the backwater will need to be determined to establish minimum 
finished floor elevations. Due to the quantity of flow conveyed within this wash, we believe 
the lots that have been located by the State Land Development Staff should be moved back 
from the wash bank, see the proposed lot layout attached. Exhibit 1 (Appendix D) 





Appendix D 
Pocket 

Drainage Map (Hydrology) 
Work Maps (Hydraulics) 





i DEER \!ALLEY ROAD 

EAGLE BLUFF I I  
VICINITY MAP 

SECTION 1 5  T 0 1  . R 3 E  
N T S. 





Appendix E 
SleeveIBack Cover 

HEC-1 Files (Hydrology) 
HEC-RAS Files (Hydraulics) 


