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City of Phoenix 
December 16, 2004 i iREET TRAVSPORTAi ION CEPARTMENT 

FEM.4 Depot 
3 60 1 Eisenhower Avenue 
Alexandria, Virginia 22304 

ATTN: LOMR Depot 

RE LETTER OF M.4P REVISION (LOhlR), 
FLOODPLAX DELINEATION FOR EAGLE BLUFF 111, PHOENLY. AZ 
PANEL 040 13C 1210G. NOVEMBER 13,2003 AND 
PANEL 04013C1220G JULY 19,2001 

Please find snclosed a Letter of Map Revision (LOMR) application for Eagle BlufT [I1 in 
Phoenix, Arizona. The following items are included with this application. 

ITEMS: 

I- Check for $3,800. 
2- Copy of approved CLOMR, dated August 18, 2004. 
3- Payment Information Form. 
4- Overview and Concurrence Fonn MT-2 Form I .  (Section 2.0). 
5- Riverine Hydrology ei Hydranlics Form MT-2 Form 2, (Section 2.0). 
6- Riverine Structures Form MT-2 Form 3, (Section 2.0). 
7- As-Builts Plans, certified by registered professional engineer (Appendix D) 
8- Flood Profiles and Floodway Data Table (Appendix C). 
9- Annotated Map (Section 2.0). 

If you have any technical questions regarding this project, please contact Cesar 
Perez, P.E., Sage Engineering Corporation, phone ~iunlber 480-966-!I0 1; fax 480-929 
9901. For any other questions, please contact this office at 602-262-4960. 

Sincerely, 

Floodplain Manager 

Cc: Mr. Brian Cosson, Arizona Department of Water Reso~uces 
Mr. Tim Murphy, P.E., CFM, Flood Control District of Maricopa 
Mr. Cesar Perez, P.E. Sage Engineering Corporation. 

200 West Warnngton iirrei, Fiftil '!oar, Phoenix, Arizona 850G3 161 1 602-262-6284 F.4X 602-495-2016 
Recycled Facer 



age engineering corporation 

December 7,2004 

City of Phoenix 
Floodplain Management 
ATTN. Mr. Hasan Mushtaq, Ph.D, P.E. 
200 W. Washington Street 
Phoenix. AZ 85003 

Re: Eagle Bluff 111 LOMR for box culvert 
(S.E.C. Job #1324002) 
(FEMA Case No. 04-09-0882R) 

Dear Mr. Mushtaq, 

This letter is in reference to FEMA form MT-2 Form 2, page 2 of 2, Section "D", 
question I .  The following will address the seven criteria as called out in Section 65.12 of 
the NFIP regulations: 

1. A LOMR report has been submitted to the City of Phoenix Floodplain 
Management Department with the appropriate fee of $3800.00. 

2. A box culvert was added to the wash with established BFE's. The addition of this 
culvert caused an increase in water surface elevation by approximately 0.20'. 
Several alternatives were considered in an attempt to lower the new BFE's: 

The addition of storage areas upstream and down stream of the culvert did 
not change the water surface elevations. 

The addition of several more box culverts in the space allowed showed a 
very minor change in lowering the water surface elevations 

Raising the culvert, lowering the culvert and changing the slope of the 
culvert all had no effect on lowering the water surface elevation. 

Changing the size of the culvert to a point where it could still be utilized 
as a roadway crossing, lowered the water surface elevation slightly. 

The use of one or all the scenarios listed above did not lower the water surface 
elevation by the necessary 0.20'. 

341 4 south 48th street, suite 8. phoenix, az 85040 (480) 966-9971 



3 .  No other property owners will be affected by this rise in water surface 
elevation other than those that were affected by the original C L O W L O M R  

4. No other community is or will be impacted by the proposed increase in BFE's 

5 .  There are no structures located in the area that will be impacted by the increase in 
BFEZs. 

6 .  All data, as called out in Section 65.5 of the NFIP Regulations, to revise the 
BFE's are presented in the LOMR report. 

7. All data, as called out in Section 65.7 of the NFIP Regulations, to revise the 
floodway are also presented in the LOMR report. 

Sincerely, 

Cesar Perez, P.E. 
Project Manager 



FEDERALEMERGENCYMANAGEMENTAGENCY 

Pro'ect Identifier: EAGLE BLUFF Ill 

FEMA 
Fee Charge System Administrator 
PO. Box 22787 
Alexandria. VA 22304 
FAX (703) 317-3076 

FEMA Project Library 
3601 Eisenhower Avenue 
Alexandria, VA 22304 
FAX (703) 751-7391 

Amount: $3,800.00 

INITIAL FEE' FINAL FEE FEE BALANCE" MASTER CARD VISA CHECK MONEY ORDER 

*Note: Check only for EDR andlor Alluvial Fan requests (as appropriate). 

CARD NUMBER EXP. DATE 

G ~ ~ - - ~ I - U D - [ -  1 2  3 4  5 6 7 8  9 10 11 12 13 14 15 16 m-m 

Signature 

NAME (AS ITAPPEARS ON CARD): 
(please print or type) 

DAYTIME PHONE: 

FEMA Form 81-10? Payment Information Form 



age e n g i n e e r i n g  c o r p o r a t i o n  
To Whom It May Concern: December 7, 2004 

The riverine analysis for the Tributary Wash to Cave Creek was approved by FEMA 
under Case #02-09-695R When that analysis was performed, Courtland Homes was in 
the process of developing the south side ofthe Tributary wash mentioned above The 
name of that development is Eagle Bluff 11. In design~ng Eagle Bluff 11, the finished pad 
grades were set at approximately 2 feet above the water surface elevation of the floodway 
as shown in the FEMA Case Study entitled "Floodplain Delineation for Eagle Bluff II" 
mention above When the grading of that development was compIete, as-builts of the 
finished erades were submitted back to FEMA alone with the "Flood~lain Delineation" - ., 
report to receive L.O.M.R. approval. That L.O.M.R. approval was received on November 
13, 2003. 

Courtland Homes is now in the process of developing the north side of the Tributary 
Wash to Cave Creek. This development is called Eagle BlutFI11. The only access to this 
project is via 17'h Street which crosses the Wash. The crossing involves the addition of 
box culverts to the already approved L.O.M.R. hydraulic model for Eagle Bluff 11. This 
addition of the box culverts to the original hydraulic model has caused an increase in 
water surface elevation by approximately 0.20 feet in both the floodplain and floodway. 
This rise in elevation occurs for approximately 700 feet immediately upstream ofthe box 
culvert. The pad grades on each side of the Wash in this area have been set at a minimum 
of 2 feet above the floodway water surface elevation of the approved L.O.M.R. for Eagle 
Bluff 11. This rise in water surface elevation has no adverse impact on the adjoining lots. 

The CLOMR (Case No. 04-09-0882R) for the inclusion of the box culverts in the riverine 
analysis has been approved by FEMA in a letter dated August 18, 2004. We are now 
formally submitting this LOMR which is identical to the CLOMR that was approved, 
with the exception that "as-built" plans for the box culvert have been included in the 
pocket of this report. 

Sincerely, 

Cesar Perez, P.E 
Project Manager 

341 4 south 48th street, suite 8, phoenix, az 85040 (480) 966-9971 



Federal Emergency Management Agency 
Washington, D.C. 20472 

AUG 1 8 2004 
CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Phil Gordon 
Mayor, City of Phoenix 
200 West Washington Street, I Ith Floor 
Phoenix, A2 85003-161 1 

IN REPLY REFER TO: 
Case No.: 04-09-0882R 

Community: City of Phoenix, AZ 
Community No.: 04005 1 

104 

D e ~ r  Mayor Gordon: 

This responds to arequest that theDepartment of Homeland Security's Federal Emergency Management 
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood 
Insurance Rate Map (FlRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona 
and Incorporated Areas (the effective FlRM for your community), in accordance with Part 65 of the 
National Flood Insurance Program (NFIP) regulations. In a letter dated April 6,2004, Hasan 
Mushtaq, Ph.D., P.E., CFM, Floodplain Manager, Street Transportation Department, City of Phoenix, 
requested that FEMA evaluate the effects that a detailed hydraulic analysis along Tributary to Cave Creek 
Wash (Tributary) fiom approximately 600 feet upstream to approximately 3,400 feet upstream of the 
confluence with Cave Creek Wash and construction of four 10-foot by 4-foot reinforcedconcrete box 
culverts (RCBs) along the Tributary fiom approximately 1,700 feet upstream to approximately 1,800 feet 
upstream of the confluence with Cave Creek Wash would have on the flood hazard information shown on 
the effective FIRM and FIS report. This request also included a redelineation of the regulatory floodway 
boundary along the Tributary from approximately 1,300 feet upstream to approximately 1,500 feet 
upstream of the confluence with Cave Creek Wash to better reflect the effects of a Letter of Map Revision 
(LOMR) issued on November 13,2003 (Case No. 03-09-0552P). 

All data required to complete our review of this request for a Conditional Letter of Map Revision 
(CLOMR) were submitted with letters from Dr. Mushtaq. 

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and 
determined that the proposed project meets the minimum floodplain management criteria of the NFIP. We 
believe that, if the proposed project is constructed as shown on the plans entitled "Eagle Bluff Dl Paving 
Plan," dated July 2003, and as  described in the submitted report entitled "Floodplain Delineation For Eagle 
Bluff Dl," dated February 20,2004, both prepared by Sage Engineering Corporation, and the data listed 
below are received, a revision to the FIRM would be wananted. 

In the map attachment to the November 13 LOMR, the effective regulatory floodway was inadvertently 
shown as wider than necessary. As a result of the redelineation, the width of the regulatory floodway for 
the Tributary will decrease compared to the effective floodway width. The maximum decrease in floodway 
width, approximately 100 feet, will occur approximately 1,400 feet upstream of the confluence with Cave 
Creek Wash. 

The submitted proposed conditions HEC-RAS hydraulic computer model dated February 20, 2004, 
included the proposed four 10-foot by 4-foot RCBs As a result of the proposed project, the elevations of 
the flood having a I-percent chance of being equaled or exceeded in any given year (base flood) for thc 



Tributary will increase compared to the effective Ba.e Flood Elevations (BFEs). The maximum increase 
in BFE, 0.2 foot, will occur approximately 2,300 feet upstream of the confluence with Cave Creek Wash. 
As a result of the proposed project, the widths of the Special Flood Hazard Area (SFHA), the area that 
would be inundated by the base flood, and the regulatory floodway will not change compared to the 
effective SFHA and redelineated floodway widths. 

Upon completion of the project, your community may submit the data listed below and request that we 
make a final determination on revising the effective FIRM and FIS report. 

Detailed application and certification forms, which were used in processing this request, must be 
used for requesting fmal revisions to the maps. Therefore, when the map revision request for the 
area covered by this letter is submitted, Form 1 ,  entitled "Overview & Concurrence Fonn," must 
be included. (A copy of this form is enclosed.) 

The detailed application and certification forms listed below may be required if as-built conditions 
differ £rom the preliminary plans. If required, please submit new forms (copies of which are 
enclosed) or annotated copies of the previously submitted forms showing the revised information. 

Form 2, entitled "Riverine Hydrology & Hydraulics Form" 

Form 3, entitled "Riverine Structures Form" 

Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway, together 
with a topographic work map showing the revised floodplain and floodway boundaries, must be 
subnlitted with Form 2. 

Effective September 1,2002, FEMA revised the fee schedule for reviewing and processing 
requests for conditional and final modifications to published flood information and maps. In 
accordance with this schedule, the current fee for this map revision request is $3,800 and must be 
received before we can begin processing the request. Please note, however, that the fee schedule is 
subject to change, and requesters are required to submit the fee in effect at the time of the 
submittal. Payment of this fee shall bemade in the form ofa  check or money order, made payable 
in U.S. funds to the National Flood Insurance Promam, or by credit card. The payment must be 
forwarded to the following address: 

Federal Emergency Management Agency 
Fee-Charge System Administrator 

P.O. Box 3173 
Menifield, VA 22 1 16-3 173 

a As-built plans, certified by a registered professional engineer, of all proposed project elements 

a Commu~ty  acknowledgment of the map revision request 



0 A copy of the public notice distributed by your community stating its intent to revise the regulatory 
floodway, or a statement by your community that it has notified all affected property owners and 
affected adjacent jurisdictions 

M e r  receiving appropriate documentation to show that the project has been completed, FEMA will initiate 
a revision to the FIRM. Because thc BFEs would change as a result of the project, a 90day appeal period 
would be initiated, duMg which community officials and interested persons may appeal the revised BFEs 
based on scientific or technical data. 

The basis of this CLOMR is, in whole or in part, a culvert project. NFLF regulations, as cited in 
Paragraph 60.3@)(7), require that commu~lilies assure that the flood-canying capacity within the altered or 
relocated portion ofany watercourse is maintained. This provision is incorporated into your cornmunit~s 
existing floodplain management regulations. Consequently, the ultimate responsibility for maintenance of 
the culverts rests with your community. 

This CLOMR 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 highcr standards for construction in the 
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimumNFIP criteria. 

If you have any questions regarding floodplain management regulations for your community or the NFIP in 
general, please contact the Consultation Coordination Off~cer (CCO) for your communily. Information on 
the CCO for your community may be obtained by calling the Director, Federal Insurance and Mitigation 
Division ofFEMA in Oakland, California, at (510) 627-7103. If you have any questions regarding this 
CLOMR, 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 
Hazard Identificdion Section 
Mitigation Division 
Emergency Preparedness 

and Response Directorate 

Enclosures 

cc: Hasan Mushtaq, Ph.D., P.E., CFM 
Floodplain Manager 
Street Transportation Department 
City of Phoenix 

Mr. Ted Collins 
PMcipal Floodplain Coordinator 
Flood Control District of Maricopa County 

For: Doug Bellomo, P.E., CFM, Acting Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 

and Response Directorate 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 

Mr. Cesar Perez, P.E. 
Project Engineer 
Sage Engineering Corporation 
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1.0 Introduction 

1.1 Purpose o f  Study 

Thts Flood Delineation Study for Eagle Bluff Ill revises and updates the informat~on in 
the Delineation Study for Eagle Bluff 11. In that study, base flood elevations (BFE) were 
detemuned and approved by FEMA on November 13,2003 under FEMA Case #02-09-695R. In 
the approved study, the hydraulic model for a proposed street crossing which involved the use of 
box culverts to convey the flow under 17Ih Street was not included as part of that analysis. This 
analysis focuses on the Tributary Wash to Cave Creek and in no way affects the Tributary to the 
Tributary Wash to Cave Creek. 

The City of Phoenix will use the infonnation in this floodplain delineation study to 
regulate floodplain development, to promote sound land use practices, and for tloodplain 
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 settlngup a flooding 
condition. A relief channel runs parallel to the CAP Canal, north of the berm. This channel 
directs any w a t a  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 watcr would be impounded (Zone A-No defined elevations), was made and 
retlected on the FIRM Map. 

This study is based on HEC-1 hydrology and HEC-RAS Hydraulics. 

1.2 Authority for Study 

Sage Engineering, Inc. performed the hydrologic and hydraulic analyses for this study, 
for Courtland Homes under contract #1324002. The project manager for the Eagle Bluff 
Floodplain Delineation Study is Cesar Perez. This study was completed in February 2004 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 o f  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 dirt 
roadwayltrails that parallel the CAP Canal. These floodplains were modeled using the HEC- 
RAS hydraulic model along the boundaries of the Eagle Bluff I1 property. 



1.4 Summary of Methodology 

A Hydrologic model was developed using the HEC-I Model. Floodplain areas are 
delineated using the HEC-RAS cornputcr modcls. Topogaphic data for HEC-RAS modeling was 
obtaincd from a digital terrain model developed with Gcopak using aerial photos. 
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2.0 FEMA Forms and ADWR Abstracts 
Study Documentation Abstract for FEMA Submittals 

I 

FEMA Regional Reviewer I 1 

2.1.1 
2.1.2 

2.1.3 FEMA Technical Reviewer 
Contractor: 1 Contact 

Address 

1 Phone I 1 

Michael Baker, Jr. Inc 

Alexandria, VA 

1 
Study Contractor: 

Contact 
Address 

PhoneIFax 
Email 

- 
Sage Engineering Corporation 
Cesar Perez, P.E. 
3414 South 48Ih street suite 8 
Phoenix, AZ 85040 
(480)966-997 11(480)929-990 1 
cperez@sape-cner.com 

2.1.5 ' 

1 Phone 

j Email 

Floodplain Administrator, City of Phoenix 
(602)262-4026 I 

Email 
State Technical Reviewer 

Phone 
1 

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

2.1.6 1 Local Technical Reviewer I Hasan Mushtaa 

2.1.8 1 USGS Quadrangle Sheet 

Email 
2.1.7 Reach Description - 4  Tributary To Cave Creek 

Portions of FIRM # 0401 3C12 10G 
(revised November 13. 2003) 
And FIRM #04013C1220G 

10' C.I. 
Photo Date: 1954 
Latest Photo Revision: 1973 
- 
Portions of FlRM # 0401iC1210G 
(revised November 13. 2003) 
And FIRM #040 13C 1220G 
(Revised July 19,2001) 

2.1.9 FlRM Maps 



Public reporting burden for this form 1s estimated to average 1 hour per response. The burden estimate includes the time for reviewing instruction 
searching existing data sources. gathering and maintaining the needed data, and campleting, reviewing, and submitting the form. You are not require 
to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send comments regardin 

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one): 

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 8 72). 

LOMR: A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, regulatory iloodway or flood 
elevations. (See Pans 60 & 65 of the NFlP Regulations.) 

B. OVERVIEW 

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

PHOENIX. CITY OF 

2. Flooding Source: TRIBUTARY TO CAVE CREEK 

3. Project Namelldentifier: EAGLE BLUFF Ill 

4. FEMAzonedesignations affected: AE (choices: A, AH, AO, A1-,430, A99. AE, AR, V, V1-V30, VE. 6,  C, D. X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request Is (check all that apply) 

IXI Physical Change Improved MethodologylData 

Regulatory Floodway Revision Other (Attach Description) 

Note: A photograph and narrative description of the area of concern is not required. but is very helpful during review. 

b. The area of revision encompasses the following types of flooding and structures (check all that apply) 

Types of Flooding: il Riverine Coastal Shallow Flooding (e.g.. Zones A 0  and AH) 

Alluvial fan Lakes Other (Attach Description) 

Channelization LeveeIFloodwall t3 BridgeICulvert 

Dam Fill Other, Attach Description 

FEMA Form 81-89. SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2 



C. REVIEW FEE 

Has the review fee or the appropriate request category been included Fee amount: $3800 

No, Attach Explanallon 

D. SIGNATURE 

E-Mail Address: CPEREZaSAGE-ENGR.COM 

Community Name: CITY OF PHOENIX Community Official's Signature (required): 

."---.-.-.,.dS 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer. or architect authorized by law to certify 
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false 
statement may be punishable by fine or imprisonment under Title 18 of the United States Code. Section 1001. 

Form Name and (Number) Required i f  ... 

Riverine Hydrology and Hydrauliffi Form (Form 2) New or revised discharges or water-surface elevations 

Riverine Structures Form (Form 3) Channel is modified. additionirevision of bridgeiculverts, 
additionirevision of leveeifloodwdll, addilionirevision of dam 

Coastal Analysis Form (Form 4) New or revised coastal elevations 

Coastal Structures Form (Form 5) Additionirevision of coastai struclure 

FEMA Form 81-89, SEP 02 Overview 8. Concurrence Form MT-2 Form 1 Page 2 of 2 



PAPERWORK REDUCTION ACT 
Public reporting burden far this form is estimated to average 3 hours per response. The burden estimate includes the time for revievnng instructions, 
searching existing data sources, gathering and ma~ntaining the needed data, and completing, reviewing. and submitting the form You are not 
required to respond to this collection of information unless a valid OM0 control number appears in the upper righl corner of lhis form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden lo: information Collections Management. 
Federal Emergency Management Agency. 500 C Street, SW, Washington DC 20472. Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please d o  not send your completed survey to  the 
above address. 

A. HYDROLOGY 

Not revised (skip to section 2) No existing analysis Improved data 

Alternative methodology Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparison of Representative 1%-Annual-Chance Discharges 

Dra~nage Area (Sq. Mi.) 

EAGLE BLUFF Ill 1100 ACRES 

3. Methodoiogy for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage Records PrecipitationlRunofl Model HEC-1 [TR-20. HEC-I. HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

Please enclose all relevant modeis in digital format, maps, Computations (including computation of parameters) and documentation to support 
the new analysis. The document. "Numerical Models Accepted by FEMA far NFiP Usage" lists the models accepted by FEMA. This document 
can be found at: http:l lw.fema.govlfhmlen~m~dI,shtm. 

4. ReviewlApproval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis. please attach evidence of approvallreview. 

5 ,  Impacts of Sediment Transport on Hydrology 

B. HYDRAULICS 

Description Cross Section Water-Surface Elevatians (ft.) 

Effective ProposedlRevised 

Downstream Limit REACH 112 

REACH 112 

2. H- 

Hydraulic Analysis HEC-RAS [HEC-2 . HEC-RAS, Other (Attach description)] 

FEMA Form 81-89A. SEP 02 Riverine Hydrology 8 Hydraulics Form MT-2 Form 2 Page 1 of 2 



FEMA has developed twc review programs. CHECK-2 and CHECK-RAS. to aid in the review of HEC-2 and HEC-RAS hydraulic models. 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and lhat the data are comparable with the assumptions and limitations of HEC-2IHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http~//w.fema.gov/fhmlfrmsoftshtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why [he message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2IHEC-RAS models reviewed with CHECK-PICHECK-RAS? Yes • No 

4. Models Submitted 

Duplicate Effective Model' Natural File Name: Floodway File Name: 
Corrected Effective Model' Natural File Name: Floodway File Name: 
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name: 
Revised or Post-Project Conditions Model Natural File Name: PROFILE 1 Floodway File Name: PROFILE 2 
Other - (attach description) Natural File Name: Floodway File Name: 

'Not required for revisions to approximate I %-annuai-chance Ooodplains (Zone A) -for details, refer to the corresponding section of me instructions. 

The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l!w.lema.gov!fhm!en~modl.shtm. 

C. MAPPING REQUIREMENTS 

A cenified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance noodpiain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory Oaodway (for detailed Zone AE. AO, and AH revisions): location and alignment of all cross sections with stationing control 
indicated; stream, mad, and other alignments ( e g ,  dams, levees, etc.); current community easements and boundaries: boundaries of the 
requester's property; certification of a registered professional engineer registered in tne subject State: location and description of reference marks: 
and the referenced vertical datum (NGVD, NAVD, etc.). 

D. COMMON REGULATORY REQUIREMENTS 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: 
The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. - The proposed project encroaches upon a SFHA wilh BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of RII? Yes El No 

If Yes. the community must be able to certify that tne area to be removed from the special Rood hazard area, to include any structures or 
proposed structures, meets all of the slandards of the local Roodplain ordinances, and is reasonably safe from flooding in accordance with the 
hrFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instruclions for more information. 

3. For LOMR requests. is the regulatory floodway being revised? Yes No 

If Yes, attach evidence of regulatory Roodway revision notilcation. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required 
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory Ooodway revision notification can be 
found in the MT-2 Form 2 instructions.) 

4. For LOMR requests. does this request require property owner notification and acceptance of BFE increases? Yes No 

If Yes. please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notificalion 
can be found in the MT-2 Form 2 Instructions. 
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Public repolting burden for this form is estimaled to average 7 hours per response. The burden estimate includes the time for reviewing lnstructions. 
searching existing aata sources, gathering and maintaining the needed data, and completing, reviewing, and submitling the form You are not 
required to respond lo this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden t o  Informalion Collections Management, 
Federal Emergency Managemenl Agency. 500 C Streel. SW. Washinglon DC 20472, Papework Reduction Project (3067-0148) Submission of the 

Note: Fill out one form for each flooding source stu 

A. GENERAL 

Complete the appropriate section(s) far each Struclure llsted oelow: 

Channelization ............. complete Section 8 
BridgelCulveri ................ complete Seclion C 
Dam ............................... complete Section D 
LeveelFloodwall ............. complele Section E 
Sedimeni Transpo rt . . . .  complete Section F (if requmed) 

UescriD1,tlon Of Structure 

1. Name of Structure: 

Type (check one): [7Channelization BridgelCulveri LeveelFloodwall 

Location of Structure: 

Downstream LimiUCmss Section: 

Upstream LlmiVCross Section: 

Name of Structure: 

Type (check one): Channelizat~on BridgeICuiveri LeveelFloodwali 

Location of Structure: 

Downstream LimiUCross Section: 

Upstream LimiVCross Section: 

Name of Structure: 

Type (check one) OChanneiization BridgeICulvelt q LeyeelFlo~dwall 

Location of Structure: 

Downstream LirniVCross SecBon: 

Upstream LirniUCross Senion: 
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8. CHANNELIZATION 

Name of Structure: 

1. Accessory Structures 

The channelizalion includes (check one). 

Levees (Attach Section E (LeveelFlaodwail)[ [7 Drop structures 
Superelevated seclians Transltlons in cross sectional geometry 
Debris basinldetentian basin Energy dissipator 
Other (Describe): 

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions. 

I 3. Hvdraulic Considerations 

The channel was designed to carry (cfs) andlor the -year flood. 

I The design elevation in the channel is based on (check one): 

Subcritical flow Critical flow Supercritical flow Energy grade line 

I I there s tne po.entmI lor 3 hldra. c i.m3 at ine'o. dwmd uLdt!unb cnec* all tnat app y and attach an explanalon of now the hyara. IC -mp is 
contro led nntno-1 affec1,ng tne slat, 1 ty oltne cnannel I 

I Inlet lo channel Oullet of channel At Drop Structures At Transitions 
Other locations (specify): 

I 4.  Sediment Transport Considerations 

Was sediment lransport considered? Yes No If Yes, then fill out Section F (Sediment Transparl). 
If No. then attach your explanation for why sediment transporl was not considered. 

C.  BRIDGEICULVERT 

Name of Structure: 

1 This revision reflects (check one): 

hew nrldgelc-ven not modeee In tne FIS l Moa,lea nf 09e.c . den prev o ~ n y  mode eo in In? F S 
New aia.ysts c l  orlage.c, verl prev0.s f moaelea n the F*S 

Hydraulic model used to analyze the structure (eg.. HEC-2 wilh special bridge routine, WSPRO, HY8): H t C  ' f?fls 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
structures. Anach justification. 

Attach plans of the structures certified by a registered professional engineer. The plan detail and informalion should include the following (check 
the information that has been provided): 

Dimensions (height, width, span, radius, length) Erosion Protection 
Shape (culverts only) Low Chord Elevations - Upstream and Downstream 
Material Top of Road Elevations - Upstream and Downstream 

B Beveling or Rounding I3 Structure invert Elevations - Upstream and Downstream 
W n g  Wall Angle Stream Invert Elevations - Upstream and Downslream 
Skew Angle Cross-Section Locations 
Dislances Between Cross Sections 

Sediment Transport Considerations 
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D. DAM 

Flooding Source' 

Name of Struclure: 

1. This requesl is lor (check one): Existing dam New dam Mod~licalion olcxisting dam 

2. The dam was designed by (check one): Federal agency State agency Local government agency 

Private organization Name of the agency or organization: 

3. Does the projecl involve revised hydrology? Yes No 

If Yes, complete the Riverine Hydrology 8 Hydraulics Form (Form 2). 

4.  Does the submittal include debrislsediment yield analysis? Yes O N 0  

If yes. then fill out Seclian F (Sediment Transport). 
If No. then anach your explanation for why debrislsedimenl analysis was no1 considered. 

5 .  Does the Base Flood Elevation behind the dam or downstream of !he dam change? 

Yes No If Yes, complete the Riverine Hydrology 8 Hydraulics Form (Form 2) and complete the lable below. 

-he Dam 

FREQUENCY (% annual chance) FIS REVISED 

500-year (0.2%) 
Normal Pool Elevation 
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Stallon to 
Slatlon to 
Station to 

E. LEVEEIFLOODWALL 

1. Svslem Elements 

a. This LeveeiFloodwali analysis is based on (check one) 

upgrading of an exisling leveeirloodwatl system 
a newly constructed leveeinoodwail system 
reanalysis of an existing leveeifloodwali syslem 

b. Levee elements and localions are (check one): 

earthen embankment, dlke. berm, etc. 
structural floodwall 

il Other (describe): 

c. Structural Type (check one). 

d. Has lhis leveelfloodwall syslem been certified by a Federal agency to provae protection from the base flood? 

If Yes. by which agency? 

e. Attach certied drawings containing the fatlowlng i~farmation (indicate drawing sheet numbers): 

1. Plan of the levee embankmenl and floadwdii structures, Sheet Numbers: 

2 .  A proflte of the teveeifloodwaii system s h d n g  (he 
BaseFiocd Elevation (BFQ, levee andlor wall crest and 
foundation, and closure localions for the lolai levee system. Sheet Numbm: 

3. A profile of the BFE, closure opening outlet and nlet 
invert elevations. ype and size of opening, and 
kind ofclosure. Sheet Numbers: 

4. A layout detail for the embankment protection measures. Sheet Numbers: 

5. Location, iayaut, and size and shape of the levee 
embarkment features, foundation treatment, flaodwall 
structure, closure slructures, and pump stations. Sheet Numbers: 

a. The minimum freeboard provided above the BFE is: 

3.0 feet or more at the downstream end and throughout 
3.5 feet or more at the upstream end 
4.0 feet within 100 feet upstream ofall struclures andlor constrict~ons Yes 5 No 

1.0 foal above the height of the one percent wave associated with the 1%-annuai-chance 
slilhvater surge elevalion or maximum wave runup (whichever is greater). 

=Yes No 

2.0 feel above lhe 1%-annual-chance sli,lwaler surge elevallon a y e s  No 
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2. Freeboard (continuedi 

Please note, occas~onally exceptions are made to the mintmuln freeboard requirement If an exception is requested, attach documentation 
addressing Paragraph 6510jb)(lI(ii) of tne NFlP Regulations 

16 No s answered to any ot the above, please attach an explanation. 

h. is there an ndication from historical records that ice-jamming can affect the BFE7 D y e s   NO 
If Yes, provide ice-jam analysis profile and evidence [hat lhe minimum freeboard discussed above stlll exists. 

a Openings through the levee system (check one): exlsts 0 does not exist 

Ifopening exists, list all closures: 

Note. Geotechnical and geologic data 

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the 
design analysls for the following system features should be submitted in a tabulated summary form. (Reference U S .  Amly 
Corps of Engineers [USACE] EM-1 110-2-1906 Form 2086.) 

4. Embankment Protection 

a. The maximum levee slope landside is. 

b. The maximum levee slope floodside is: 

c. The range ofvelocit~es along the levee during the base flood is: 

d. Embankment material is protected by (describe what kind)' 

e. Riprap Design Parameters (check one): Velocity Tractive stress 
Attach references 

FEMA Form 81.898. SEPT 02 Riverine Structures Form MT-2 Form 3 Page 5 of 10 



4. Embankment Protection icontinuedl 

f Is a beddinglfiiter analysis and design attached? [II Yes No 

g. Describe the analysis used for other kinds of protection used (include copies of the design anaiysis): 

Attach engineering analysis to supporl construction plans 

5 .  Embankment And Foundation Stabilitv 

a. Identify localions and describe the basis for selection oicrilical localion for analysis: 

q Overall height: Sta. : height H. 

Limiting foundation soil strength: 

Sta. , deplh to 

slrength r$ = degrees, c = Psf 

slope: SS = (h) lo (V) 

(Repeat as needed an an added sheet for additional locations) 

b. Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, e t . ) :  

c. Summary of stability analysis results: 

II Sudden drawdown 1.0 

i l l  Critical Rood stage 1.4 

IV Steady seepage at Mood stage 
I 1.4 

VI Earlhquake (Case I) 1 0  

(Reference: USACE EM-1110-2-1913 Table 6-1) 

d. Was a seepage analysis for the embankment performed? D y e s  O N 0  

I i  Yes, describe methodology used: 

e. Was a seepage analysis for the foundation performed? Yes No 

I f. Were uplift pressures at the embankmenl landside toe checked? Yes q No 

g. Were seepage exit gradients checked for piplng potential? O Y e s  No 

I h. The duration ofthe base Rood hydrograph against the embankment is hours. 

Attach engineering analysls lo support construction plans 
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a Descnbe analys~s subrnlttal based 011 Code (check one) 

uBC (1988) or Other (spec,*) 

b. Foundation scour protection is provided check box 

Overturning Sliding if not. expiam: 

c Loading lnciuded in the analyses were: 

Lateral eanh @ PA = psf; P, = Psf 

(7 Surcharge-Slope @ surface psf 

Wind @ P.. = PSf 

Seepage (Uplifl); Earthquake @ P., = %9 

1%-annual-chance significant wave height. R. 

I (7 1%-annual-chance significant wave p2riod: sec. 

I d. Summary of Stabliity Analysis Results: Factors of Safety 

I llemlze for each range in site layout dimension and loading condition limitation for each respective reach. 

Loading Condition 

Dead 8 Sol1 ------I-:: I 1 5  

Dead Sod Flood. & 1 5  

Dead & Wlnd 1 5  

Criteria (Min) 

(Ref: FEMA 114 Sept 1986: USACE EM 1110-2-2502) 

1 5  

lmpacl 

I (Note: Extend table on an added sheet as needed and reference) 

Sta 

- - 

- 
Dead. Soll, & Selsmlc 

To 

Overturn Sliding 

I AHach enylneerlng analysis to support construction plans. 

1 3  

e Foundation bearing slrength for each soil type: 

FEMA Form 81~898. SEPT 02 

Overturn 

1 3  

Bearing Pressure 

Cornpuled design maximum 

Maximum allowable 

Riverine Structures Form 

Sliding Overturn Sliding 
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7. Settlement 

I a Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the 
established freeboard margin? a y e s  No 

1 b. The computed range of seniement is a. to tt. 

I c. Settlement of the levee crest is determined to be primarily from : 

I Foundation consolldat~on 
q Embankment compression 

Other (Describe): 

d. Differential senlement of floodwalls has has not been accommodated in the structural design and construction 

Anach engineering arlalys~s to support construction plans 

8, lnlerior Drainaae 

a. Specify size of each interior watershed: 

Draining to pressure conduit: acres 
Draining to ponding area: acres 

b Reiationshlps Established 

Ponding elevation vs, storage Yes 
Ponding eievation vs gravity flow 
Differential head vs. gravity flow 

Yes BNNz 
D y e s  O N o  

c. The river flow duration curve is enclosed: a y e s  O N 0  

d. Specify the discharge capacity of the head pressure conduit: 

e. Which flooding conditions were analyzed? 

Gravity flow (Interior Watershed) O Y e s  No 
Common storm (River Watershed) O Y e s  No 
Historical ponding prababilily Yes O N 0  
Coastal wave overtopping D y e s  No 

If No for any of the ahove, attach explanation 

I f nler or ara nage has oecn ana yzeo oaseo or, 0 nr Praoao I ly of lnler or an0 exler or flooo rig and the capaclt es of DLrnplng a m  odt el 
lac, 11 cs lo pro" oe lne estao .snea eve1 of flooa protdcI.on Yes q h o  

If No, attach explanation. 

g. The rateof seepage through the levee system for the base flood is cfs 

h. The length of levee system used to drive this seepage rate in item g: fl. 
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8, m i o r  Drainaqe (continued) 

i Will pumpang plants be used for interior drainage? O Y e s  No 

If Yes, include the number of pumping plants: 
For each pumping plant. list: 

I Plant UI I Plant 12 

The number of pumps 

I The  ond ding storaqe capacltf 1 I 
The maximum pumping rate 

The maximum pumping head 

The oumoino startino elevation 

I The pumpins stoppinq elevation 1 I 

How much time is available between warning 

Will the operation be automatic? O Y e s  No 

If the pumps are electric, are there backup power sources? D y e s  No 

(Reference: USACE EM-1110-2-3101.3102.3103.3104. and 3105) 

Include a copy of suppoiling documentation of dala and analysis. Prov~de a map showing the flooded area and maximum pondlng elevalions for all 
interior watersheds that result in flooding. 

9 Other Desiqn Criteria 

a. The follouing items have been addressed as stated: 

Liquefaction is q is not a problem 
Hydrocompaction is is not a problem 
Heave differential movement due to solls of high shrinklswell is Is not a problem 

b. For each of these problems, state the basic facts and corrective action taken: 

I Attach supporting documentation 

c If the leveelfloodwall is new or enlarged, will the structure adversely impact flood levels andlor flow velocities Roadside of the structure? 
D y e s  ONO 

I Attach supporting documentation 

d. Sediment Transporl Consideralions: 

Was sediment transport considered? Yes No If Yes, then fill out Section F (Sediment Transport) 
If No, then attach your explanation for why sedlment transport was not considered. 
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10. m t i o n a i  Plan And Criteria 

a. Are the plannediinstailed works in full compliance with Part 65.10 of the NFlP Regulations? Yes No 

b. Does the operatian plan incorporate all the provisions for closure devices as required in Paragraph 65 10(c)(lj of the NFlP regulations? 
O Y e s  No 

c. Does the Operation Ian incorporate all the provisions for interior drainage as requtred in Paragraph 65.10(~)(2) of lhe NFIP regulalions? 
a y e s  i5 No 

If the answer is No to any of the above, please altach supporting dooirnentatlon. 

11. Maintenance Plan 

a. Are the plannedlinslalled works in full compliance wilh Part 65.10 ofthe NFlP Regulations? Yes No 
If No. please attach supporting documentation. 

12 Operations and Maintenance Plan 

Please aliach a copy of the formal Operations and Maintenance Plan far the levee/floodwail. 

F. SEDIMENT TRANSPORT 

Flooding Source: 

Name of Struct~re: 

If there is any indication from hislorical records that sediment transport (including scour and deposition) can aifefect the 
Base Flood Elevation (BFE): and/or based on the stream morphology. vegetative cover, development afthe watershed and bank conditions, there is 
a potential for debris and sediment lranspon (including scour and deposition) to affect the BFEs, then provide the following information along with the 
supporting documentation: 

Sediment load associated with the base flood discharge: Volume acre-feel 

Debris load assoclaled wlfh the base flood discharge: Volume acre-feel 

Sediment lranspon rate (percent concentration by volume) 

Method used to estimate sediment transpon: 

Most sediment transport formulas are intended for a range af hydraulic conditions and sediment sires; attach a detailed explanallon for using the 
selected method. 

Method used to estimate scour andla deposition: 

Method used to revise hydraulc or hydrologic analysis (model) lo account for sediment transport: 
Please note that bulked flows are used to evaluate the performance of a structure during the base flood: however, FEMA does not map BFEs based 
on bulked flows. 

if a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not aHecl the BFEs 
or structures must be provided. 
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3.0 Survey & Mapping lnformation 

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 04013C12 10. 

3.2 Mapping 

Topographic mapping was provided by Kenney Aerial Mapping Inc. at 1 "=200' scale 
and with I -foot contours. This mapping was based on survey data provided by Sage Engineering 
Corporation. 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 Method Description 

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 managtng the development of the 
watershed. 

The HEC-I Model was developed to determine the Rainfall runoff in the study area. The 
limits of the watershed were initially detennined from the USGS Quadrangle Maps. Afler 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 1 100 acres. It was divided into two Basins with 
separate areas. The main Basin has been divided into nine sub-basins (Sub-basins 1-9). Only 
sub-basins I through 8 were analyzed in this LOMR. 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 I(Appendix A). Exhibit ?(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 (1 0 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 3tAppendix A). 

4.3 Problems encountered. 

No problems were encountered in the study. 



5.1 Method Description 

Two types of flood hazards along the upstream side of the emhankinents 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 runoffpattern. These 
obstructions divert the runoffto the northwest parallel to the CAP Canal embankments. 

Riverine flow is modeled using HEC-RAS (Version 3.0.1 March 7001). 

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 
fiom 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 "nu values, 
are detennined 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 'IN" Values for HEC-RAS Model 

Description Average Value Range 

Vacant Desert Land 0.045 0.035-0.055 

Dirtitrailway Areas 0.030-0.035 0.030-0.045 

In practice, "n" values were selected for each cross section based on features observed 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-foot intervals: additional cross sections 
were added to the model immediately upstream and downstream of the north-south control 
feature to better model flow over thc submerged obstruction. In general. cross sections are 
oriented perpendicular to their respective reaches. 

Cmss section stationing is also based on reach distance from Cave Creek for the tributary 
and reach distance upstream of the tributary for the tributary to 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 thc 
study area. 

5.4 Modeling Considerations 

5.4.1 Hydraulic jump and Drop Analysis. No hydraulic jumps were inodeled 
in the study area. No drop structures exist in the areas mapped by detailed methods. 

5.4.2 Bridges & Culverts. There is only one culvert crossing in this study 
which is located at river station 0.338 in the Tributary to Cave Creek Wash (Reach 112). 
The first analysis approved by FEMA did not include the hydrology for this crossing. 
This analysis shows that there is a 0.20 foot rise in water surface elevation for 
approximately 700 feet upstream of the box culvert. 

5.5 Floodway Modeling 

The floodway was determined using the HEC-RAS Model, limiting the encroachrncnt 
clevation to less than one foot. The encroachment station values that were originally used in the 
Delineation for Eagle Bluff 11 were not changed for this study. The boundary of the floodway 
remains the same while the water surface elevation of the floodway increases by 0.20 feet. This 
does not adversely affect the adjacent lots on either side of the wash since their pad grades were 
set at a minimum of 2 feet above the approved floodway water surface elevations. This increase 
in elevation occurs for 700 feet immediately north of the box culvert. 

5.6 Problems Encountered During the Study 



5.7 Final Results 
5.7.1 Hydraulic Analysis Results. The HEC-RAS data sheets in Appendix B, 

summarizes the results of the hydraulic analysis for the box culvert. 

5.7.2 Verification of Results. The last table titled "WSE Comparison" presented 
in Appendix B compares the water surface elevations without the box culvert. as 
previously approved by FEMA, with the water surface elevations including the box 
culvert. The data will show that there was a 0.20 foot increase in WSE from the approved 
floodplain BFE as called out in the Delineation Study for Eagle Bluff 11. Because the 
building pads on each side of the wash were set at 2 feet above the approved floodway 
WSE, the rise in WSE due to the addition of the box culvert has no adverse impact on the 
adjoining lots. 



6.0 Erosion and Sediment Transport 

No detailed croslon and sediment transport analyses were included in the Eagle Bluff11 
Floodplain Delineation Study. In general, the flood hazards considered in the study area 
included low velocity flow within existing washeslchannels. Outside of peak flooding during the 
1% annuat-chance stonn, 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 in Appendix A and on the work 

map in the pocket of Appendix D. 

7.2 Floodway Data 
Floodway data is tabulated in Appcndix 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 in Appendix C. 

7.4 Flood Profiles 

The flood profiles are included in Appendix C 



APPENDIX A 

Hydrologic Analysis 

(HEC-1 Report) 



Pocket D-~ra ina~e  Map 





Drainage Areas 
Properties 

Drainage Areas Exhibit 3 Appendix A 



Soil information was obtained from maps prov~dcd and explained in the Soil Survey of 
Aguila-Carefree 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 
I I I 

Soil# Description 

2 

18 

52 

90 

101 

112 

Exhibit 3(Appendix A) 

I I I 

Antho, Calcareous Llmy Fan. Gravelly Sandy Loam 

Chenonl, Balsall Hills. Extremely Stony Loam 

Gact>ada. Voimnic Hills, Very Gravelly Sandy Clay Loam 

Mornoli. Sandy Loam Upland. Gravelly Sandy Loam 

Rlllito. Limy Upland 

Tremant. (Non)Calcareaous Sandy Loam Upland Clay Loam 

113 Tremanl ihon,Calcarcao,s .my Fan Gr3relly Sand/ C a, -oam 
-. 

B 

C 

C 

B 

B 

B 

B 

118 Trernant Rlll,to ~crnplex I B 
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* F L O O D  H Y D R O G R A P H  P A C K A G E  ( H E C - 1 )  1 
f J U N  1 9 9 8  * 
t V E R S I O N  4 . L  t 

* 
t R U N  D A T E  Z Z F E B 0 2  T Z M E  L l : 3 b : O S  * 
* 

* U.S .  A R n Y  CORPS O F  E N G I N E E R S  
* H Y D R O L O G I C  E N G I N E E R I N G  C E N T E R  * 
* b09 S E C O N D  S T R E E T  * 
1 D A V I S ,  C A L I F O R N I A  9 5 b L b  * 
* ( 9 l b l  7 % - L L O q  * 

* 

X  X  X X X X X X X  X X X X X  X 
X  X  X  X  X X  X 
X  X  X  X  X 
X X X X X X X  X X X X  X  X X X X X  x 
X  X  X  X  X  
X  X  X  X  X  X  
X  X  X X X X X X X  x x x x x  X X X  

T H I S  P R O G R A M  R E P L A C E S  A L L  P R E V I O U S  V E R S I O N S  O F  H E C - L  KNOWN A S  H E C l  : J A N  7 3 ) -  H E C L G S -  H E C l D B ?  AND H E C L K W .  

T H E  D E F I h I T I O N S  O F  V A R I A B L E S  - R T I n P -  A N D  - R T I O R -  H A V E  CHANGED F R O n  T H O S E  U S E D  W I T H  T H E  L 9 ? 3 - S T Y L E  I N P U T  S T R U C T U R E .  
T H E  D E F I N I T I O N  O F  - A f l S K K -  O N  R n - C A R D  WAS C H A N G E D  W I T H  R E V I S I O N S  D A T E D  Z E  S E P  E L .  T H I S  I S  T H E  F O R T R A h 7 7  V E R S I O N  
NEW OPTION:: D A M B R E A C  O U T F L O W  S U B n E R G E N C E  1 S I N G L E  E V E N T  DAMAGE C A L C U L A T I O N ,  D S S : W R I T E  S T A G E  F R E O U E N C Y .  
D S S : R E A D  T I n E  SERIES A T  DESIRED CALCULATION INTERVAL L O S S  R A T E : G R E E N  A N D  A M P T  INFILTRATION 
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  A L G O R I T H n  



ile: C:\HECEXE\EBIIFDS.OUT 02/22/2002, LL:3b:ObAn .. ~ ~ ~ ~ ~~~~ ~ ~ ~~ - - - -. - ~ -  - -- . - ~- ~p ~~~~ - ~- - - .  

HEC-L INPUT PACE L 

LINE ID.. ..... L.......2... .... 3.......4.......5.......b.......7.......6.......9......LO 

~ - - - . - . - - - 
FILE: EBIIFDS.DAT 

KK SUBL 
Kn SUBBASIN 1 
0A 0.2LIN 
P H 0 D 0.73 1.43 2.43 Z.b4 2.87 3.20 
L 8 0 77 0 
UK LbOO .005 0.050 LOO 
RK b095 0.0123 0.050 TRAP 5 4 
* 
KK SUB2 
K n SUBBASIN 2 
BA 0.LZO 
L S 0 7 7 3 0 4 3 9 0 
UK 850 .DO5 0.050 97 
UK 500 O.Ob 0.055 3 
R K  3373 O.OLb0 0.050 TRAP 4 4 YES 
* 
KK SUE3 
Kn SUBBASIN 3 
BA 0.28b 
L 1 0 77 3 0 93  33 
UK 650 .On5 0.050 9 9 
UK 500 O.Ob 0.055 b 
R K  q8b23 0.0062 0.050 TRAP 4 9 YES 
* 

35 KK DCT4 
3 6 Kn DETENTION FOR SUBBASIN 9 
37 DT DET4 b.0 
36 Dl 0 LOO0 
39 DO 0 LOO0 



h h d V I l  0 5 0 ' 0  1 1 1 0 ' 0  095E Y I  
h s s o ' o  90 .0  osw rn 
9  b 0 5 0 ' 0  E O O '  0 5 8  Y n 



ile: C : \ H E C E X E \ E B I I F D S . O U T  02/22/20027 11:3b:ObAn ~. ~ -~ ~ .. ~ ~ - .. ~ ~ ~ ~ .. 

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

L I N E  I D . . . . . . , 1 . . .  .... 2.......3.......9.. . . . , .  S.......b.... . . .  7.......8.......9......10 

L L L  
112 
113 
11'1 
115 

K K  s u B a  
rn SUBBASIN a 
BA .Oh8 
L I 0 88 2 
UK 850 O.Ob 0.050 LOO 
RK 1500 0.05 0.050 TRAP 2 5 
* 
KK SUBA 
K M  SUBBASIN A  
BA 0.191 
a 0 0 .b8 1.36 2.34 2.b0 2.79 3.20 
L S  0 77 o o aa  o 
UK L200 .OD5 0.050 9 7 
UK 500 0.Ob 0-055 3 
RK '19'1 O.OO8L 0.050 TRAP 5 Li 
t 

KK SUBB 
Y M  

KK DETB 
K n  DETENT 
DT DETB 
D I 0 
Da o 

SUBBASIN B  

' I O N  FOR SUBBASIN B 
5.0 

LOO0 
1000 

KK SUB( 
K  PI SUBBASIN C 
BA O.L5b 
L s 0 77 0 5 
UK 250 .OD3 0.050 
U  K  300 0.003 0.050 
R K  3090 0.0071 0.050 * 
K K  DETC 
K n  D E T E N T I O N  FOR SUBBASIN C  
DT DETC b.8 
D I 0 LOO0 
D a o L O O O  

68 

TRAP 

0 93 
33 
b 7 

TRAP 

YES 

z YES 

P a g e :  q 



~ l e :  C:\HECEXE\EBIIFDS*OUT 02/22 

HEC-L INPUT PAGE 4 

LINE ID. ...... ~.......2.......3.......q.......s.......b.......7.......8.......9... ... 10 

KK DETD 
Kn DETENTION FOR SUBBASIN D 
DT DETD 1.4 

L34 KK DETE 
135 Kn DETENTION FOR SUBBASIN E 
L3b DT DETE 0.2 
137 D I 0 LOO0 
136 D Q O LOO0 

t 

139 KK CP2 
140 K n  COnBINE BASINS 
LVl H C Lf 

* 
L42 KK XU89 
LV3 K fl SUBBASIN 9 
LL14 BP 0.029 
LV5 L S 0 88 5 0 7 7 5 
L9 b UK 850 0.05 0.050 35 
LV? U K 500 0.006 0.050 b 5 
140 RK b3b 0.0005 0.050 TRAP 9 9 YES 

* 
149 ZZ 



l e :  C : \ H E C E X E \ E B I I F D S . O C T  0 2 / 2 2 / 2 0 0 2 ~  L L : 3 b : O b A n  
~~ 

- - ~- 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
:NPUT 
L I N E  ( V i  R O U T I N G  - -  D I V E R S I O N  OR PUHP FLOW 

NO.  i. i CONNECTOR [ < - - - I  RETURN OF D I V E R T E D  OR PUMPED FLOW 

'10 SUES 

4 9 . - - - - - - - > DETS 
11 7 DETS 

b L . -------, DETb 
5 9 DETb 

AS SUBA 
V 
v 

9 2  SUB6 f * *  

1 0 1  . - - . - -. . > DETE 
99 DETE 



v 
1 O l r  PUBC t * f  

> D E T C  
D E T C  

v 
v 

PUBD if* 

> D E T D  
D E T D  

v 
v 

PUBE fa *  

. -------, D E T E  
D E T E  

v 
1 4 E  S U E 9  * % Y  

( a : * )  R U N O F F  ALSO COMPUTED AT T H I S  L O C A T I O N  



t F L O O D  HYDROGRAPH P A C K A G E  ( H E C - 1 )  t 

L J U N  1 9 9 8  * 
V E R S I O N  v . 1  t 

L * 
r RUN D A T E  2 2 F E B 0 2  T I M E  L L : 3 b : 0 5  i 
I t 
I * * * * t * * * . * * i * * * * * * * * * * * * * * * * * * t * * * * * * * t *  

C I T Y  OF P H O E N I X  
F L O O D P L A I N  D E L I N E A T I O N  STUDY FOR 
EAGLE B L U F F  I I l S U Q D I V I S I O N I  
F U L L  B A S I N  1 0 0 - Y E A R  
F I L E :  E B I I F D S . D A T  

OUTPUT CONTROL V A R I A B L E S  
I P R N T  5 P R I N T  CONTROL 
I P L  OT 0  P L O T  CONTROL 
QSCAL 0 .  HYDROGRAPH P L O T  S C A L E  

HYDROGRAPH T I R E  D A T A  
N M I N  5 M I N U T E S  I N  C O M P U T A T I O N  I N T E R V A L  

I D A T E  L 0  S T A R T I N G  D A T E  
ITIIIE 0 0 0 0  S T A R T I N G  T I M E  

NQ 2 8 9  N U n B E R  OF HYDROGRAPH O R D I N A T E S  
N D D A T E  ? 0 E N D I N G  D A T E  
N D T I M C  0 0 0 0  E N D I N G  T I M E  
I C C N T  L9 CENTURY n A R K  

C O n P U T A T I O N  I N T E R V A L  .08 HOURS 
T O T A L  T I M E  B A S E  2 q . 0 0  HOURS 

E N G L I S H  U N I T S  
D R A I N A G E  AREA S d U A R E  M I L E S  
P R E C I P I T A T I O N  D E P T H  I N C H E S  
L E N G T H -  E L E V A T I O N  F E E T  
FLOW C U B I C  F E E T  PER SECOND 
S T O R A G E  V O L U ~ E  ACRE-FEET 
S U R F A C E  AREA ACRES 
T E M P E R A T U R E  DEGREES F A H R E N H E I T  

- 
i U.S.  ARMY CORPS OF E N G I N E E R S  i 

i H Y D R O L O G I C  E N G I N E E R I N G  CENTER * 
* b 0 9  SECOND S T R E E T  
t D A V I S ,  C A L I F O R N I A  9 5 b l b  
* ( 9 1 b )  7 5 b - 1 1 0 9  



OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

D IVERSION TO 

HYDROGRbPH AT 

HYDROGRAPH AT 

D IVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

D IVERSION TO 

HYDROGRAPH AT 

3 LOnBINED AT 

HYDROGRAPH AT 

D IVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

- .  

STATION 

ZUBL 

SUB2 

SUB3 

SUB'I 

DET4 

DET'I 

SUB5 

DETS 

DETS 

SUBb 

DCTb 

DETb 

CPL 

SUB? 

DET? 

DET? 

SUBB 

PEAK 
FLOW 

1 2 5 .  

1 7 0 .  

2 0 9 .  

2LI8. 

2 4 8 .  

S 1 6 .  

9 1 .  

9 L .  

1 2 .  

q b 9 .  

4 1 -  

q b 9 .  

Vb9. 

3 3 5 .  

2 b .  

3 3 5 .  

1 9 5 .  

RUNOFF SUnMARY 
FLOW I N  CUBIC FEET PER SECOND 

T IME I N  HOURS, AREA I N  SQUARE n I L E S  

T I n E  OF 
PEAK 

3 . 7 5  

3 . 7 5  

b . 1 7  

3 . 2 5  

b . E 5  

b . 2 5  

3 . 5 0  

'1.92 

'1.92 

3 . 1 7  

3 . 1 7  

3 . 1 7  

3 . 1 7  

3 . 1 7  

3 . L 7  

3 . 1 7  

3 . 2 7  

- - 

AVERAGE FLOW FOR MAXInUM PERIOD 

L-HOUR 24-HOUR ??-HOUR 

3 0 .  a .  a .  

'Ib. 12 .  1 2 .  

7 5 .  23 .  2 3  

9 9 .  3 L .  3 L  

L 2  3 .  3 .  

9 1 .  28.  2 8 .  

L b .  9 .  LI. 

L 3 .  3. 3 .  

3 .  1. 1. 

4 1 .  LO. 1D .  

3 .  L. L .  

3 8 .  LO. LO. 

1 2 9 .  3 8 .  3 8 .  

3 L  8 .  8 .  

2 .  [I. 0 .  

29 .  7 .  7 .  

1 5 .  4 .  4 .  

. - - - - -- -- - - 

BASIN  
AREA 



~ l e :  C : \ H L C E X E \ E E I I F D S  OUT 0 2 / 2 2  

HYDROGRAPH A 1  
SUBA LL9. 3.b7 24. 

H Y D R O L R A P H  AT 
S U B 6  

D I V E R S I O N  TO 
D E T B  

HYDROLRAPH AT  
D E T B  

HYDROGRAPH AT 
SURC 

D I V E R S I O N  TO 
D E T C  

HYDROGRAPH AT 
D E T C  

H Y D R O L R A P H  AT 
SUED 

D I V L R S I O N  TO 
D E T D  

HYDROGRAPH AT 
D E T D  

HYDROGRAPH AT 
S U R E  

D I V E R S I O N  TO 
D E T E  

H Y D R O L R A P H  AT 
D E T E  

9 C O N U I N E D  AT 
C P 2  

HYDROGRAPH A T  
SUBS 

347.  3.17 

329.  3.25 

272. 3.25 

490. 3.33 

37b. 3.33 

4SO- 3 .33  

Y b l  3 .42  

80. 3,L12 

4 b l .  3.112 

451 -  3.67 

'I. 3.b7 

95L. 3.b7 

LOOO. 3.17 

947. 3.25 

b - 

13 .  

3 .  

LO. 

20. 

3. 

I b .  

18.  

1. 

l a .  

La. 

0. 

La.  

b8.  

b'l. 

b .  

13 .  

3 .  

LO. 

20. 

3.  

1b. 

LA. 

L .  

L b  

18.  

0.  

18.  

ha. 

b9.  



le: C:\HECEYE\EBIIFDS.OUT 0 2 / 2 ? / ? 0 0 2 1  LL:3b:ObAil  - - ~ ~ 
~. ~ .. 

SUMMARY OF KINEMATIC WAVE - MUSKINGUn-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)  

INTERPOLATED TO 
COMPUTATION INTERVAI  

I S T A O  ELEMENT D T PEAK T I M E  TO VOLUnE DT PEAK T IME TO VOLUnE 
PEAK PEAK 

( M I N I  I C F S )  ( M I N I  ( I N 1  I P I I N I  ICFS)  ( M I N I  ( I N )  

SUB1  NANE 4 - b b  1 2 5 . 3 L  2 2 5 . 7 2  L . L 9  5 . 0 0  1 2 q . 5 1  225 .00  1 . 1 9  

ONTINUITY  S u n n ~ R y  I A C - F T I  - INFLOWs . 0 0 0 0 E * 0 0  EXCESS= . 1 5 7 5 E + 0 2  OUTFLOW= . 1 5 q 7 E + 0 2  B A S I N  STORAGE= . 5 3 b 3 E - 0 1  PERCENT ERRORz 1 . q  

SUB2 VANE 2 . 7 2  1 7 0 . 3 0  2 2 q . L q  1 .22  5 . 0 0  1 7 0 . 1 3  Z25 .00  1 . 2 2  

SUB3 MANE 5 . 0 0  2 1 1 . 2 1  3 b b . 4 2  1 . 3 3  5 .00 2 0 8 . 8 8  3 7 0 . 0 0  1 . 3 3  

ONTINUITY  SUMMARY I A C - F T I  - INFLOW; . 2 3 7 3 E + 0 2  EXCESS= . 2 0 b ? E + 0 2  OUTFLOW= .qbZ3E+OZ BASIN  STORAGE' . 5 0 5 q E + 0 0  PERCENT ERROR= - 5 . 3  

SUBV MANE L . 9 b  Z 5 1 . 0 8  1 9 5 . 9 0  1 . 5 3  5 . 0 0  2 4 7 . 7 3  1 9 5 . 0 0  1 . 5 3  

O N T I N u I T Y  SUMMARY I A C - F T )  - INFLOW= . q b L B E + 0 2  EXCESS. . 15bLE+02  OUTFLOW; . b L b L E + 0 2  BASIN  STORAGE- .3b35E-OL PERCENT LRlfOR= . z  

SUB5 MANE 3 . 9 0  9 1 . 3 3  ZLO.9b 1 . q 5  5 . 0 0  9 0 . 8 7  2 1 0 . 0 0  1 . 4 5  

ONTINUITY  SUnnARY I A C - F T )  - INFLOW; . 0 0 0 0 E * 0 0  EXCESS= .BLSdE+OL OUTFLOW= .BLL5E+OL BASIN  STORALE= .L339E-OL PERCENT ERROR- . 8  

SUBb MANE 2 . 0 0  q75. '4q L 9 1 . 0 q  2 .b5  5 . 0 0  V b 9 . l b  190 .00  2 . b 5  

ONTINUTTY s u n n A R Y  ( A C - F T I  - INFLOW= . 0 0 0 0 E + 0 0  EXCESS- . 20qOE+02  OUTFLOW- .203bE+O2 B A S I N  STORAGE. . 3 9 9 q E - 0 2  PERCENT ERROR= . 2  

SUB7 MANE 1 7 1  3 4 1 . b 9  1 9 1 . 0 7  2 - 7 4  5 . 0 0  3 3 5 . 3 0  L 9 0 . 0 0  Z.7'1 

:ONTINUITY  SURMARY I A C - F T )  - INFLOW= . 0 0 0 0 L + 0 0  EXCESS= . 1 5 5 3 E + 0 2  OUTFLOW= .155OE+0? B A S I N  STORAGE= . l l b 9 3 E - 0 2  PERCENT ERRORc 

SUB8 MANE . a 3  2 1 5 . 3 7  1 8 7 . 1 7  2 . 0 2  5 . 0 0  1 4 5 . 1 4  1 9 0 . 0 0  2 . 0 1  

:GNTINUITY  SUMMARY I A C - F T )  - INFLOWi . 0 0 0 O E + 0 0  EXCESS= .7327E+OL OUTFLOW= .731YE+OL B A S I N  STORAGE= .82 '18E-03 PERCENT ERROR. . 2  

TUBA MANE 9 . 4 1  1 2 0 . 2 2  2 1 8 . 9 9  1 . 2 2  5 . 0 0  119 .40  2 2 0 . 0 0  1 - 2 2  

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



O N T I N U I T Y  SUMMARY (AC-FT)  - INFLOW= . 0 0 0 0 E + 0 0  EXCESS- . L 2 5 7 E + 0 2  OUTFLOW= . L 2 3 0 E 1 0 2  B A S I N  STORAGE= .3LqSF-UL  PERCENT ERRORs L . 2  

SLlBB nANC 1 . 5 8  3 q 8 . 1 4  1 9 0 . 4 0  L.bO 5 . 0 0  3 4 7 . 3 5  L 4 0 . 0 0  L.bO 

ONTINUITY SUMMARY (AC-FT)  - INFLOWE .1Z39E+OZ EXCESS- . L33ZE+02  OUTFLOW= .25bOE+O2 B A S I N  STORAGE= . q L 8 q E - 0 2  PERCENT ERROR= .4  

SUBC nANE L.8Z 5 0 2 . 7 1  2 0 0 . 3 b  1 . b l  5 . 0 0  Y40 .06  2 0 0 . 0 0  L . b L  

O N T I N U I T Y  SUnMARY ( P C - F T )  - INFLOW- . 2 0 b L E + 0 2  EXCESS= .LB82E+OZ OUTFLOW= . 3 9 2 4 E + 0 2  B A S I N  STORLGE= . L 0 9 L E - 0 L  PERCENT ERROR- .5 

SUED MANE 1 . 0 1  5 1 9 . 9 0  2 0 2 . b S  1 . 3 8  5 . 0 0  q b 0 . b 7  2 0 5 . 0 0  1 . 3 8  

O N T I N L I T Y  SUMMARY ( A C - F T )  - INFLOW= . 3 2 5 3 E + 0 2  EXCESS- . 3822E+O1 OUTFLOW= . 3 b 3 0 E + 0 2  B A S I N  STORAGEs ,3593E-CZ PERCENT ERROR; . L  

SUBE MANE 2 . 5 5  4 5 0 . 9 5  2 ~ a . b ~  L . 3 b  5 . 0 0  q50 .78  2 2 0 . 0 0  L . 3 b  

ONTINULTY SUMMARY ( A C - F T )  - INFLOW- . 3 * 8 5 E + 0 2  EXCESS- . L b 0 3 € + 0 L  OUTFLOU= .3bSBE+02 B A S I N  STORAGE= . 3 0 5 0 E - 0 1  PERCENT ERROR= - .q  

SUB9 MANE 1 . 4 0  L 0 1 0 . 3 7  L 9 3 . 3 q  1 . 5 0  5 . 0 0  9 4 b . B b  L 9 5 . 0 0  L . 5 0  

O N T I N U I T Y  SUMMARY (AC-FT)  - INFLOWs . L 3 q q E + 0 3  EXCESS= .20LZE+OL OUTFLOW= . L 3 b 3 E + 0 3  B A S I N  STORAGE= .2522E-OL  PERCENT ERROR= . L  

:%U NORMAL END OF HEC-1  * * *  
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HEC-RAS Report 



Partial GIs d 















River = TTCC R s k h  = 112 RS = 314 50 f& Darm Strwm of Bm Culvert 
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E.G. IC (ft) 

CUIV ~ r n l  Depth (t) Wr Flw Area (sq R) . . ,.- 
~ ~~ 

~!?C?PDB~!? (11, L . - - 1  621nnE!Wei! Flow (R! . __1d 



rofile, PF 2 Culvert ID: Culvert # I  
~~ .. 

~ 

117 25 Culv VwI DS (Ws) : 

Culveri Control 
~ . .  ~ ~ . - 
Culv WS Inlet (ft) 1517 25 I Weir Max Depth (R) ! 

. . . .... a . . . - 

i ! culv \n~s ouuet p). 1517.00 1 Weir Avg~pep? IR) 
, , ! Wr Flw Area (sq n) ~, ~. . . . . 

1.62 1 MG EI weir FIOW (R) i i 520.97 ! 
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HEC-RAS Plan: FEMA 
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"VVSE COMPARISON" 

Eagle Bluff Ill 
Comparison of "Floodplain" and "Floodway" water surface elevations 

before and after construction of box culvert 

Shaded areas indicate no change in WSE when adding Box Culvert 

Building pad grades have been set at 2 feet above the shaded floodway WSE 



Flood Profiles 
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FLOODING SOURCE FLOODWAY BASE FLOOD 

FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS Tributary to Cave Creek 



FLOODING SOURCE FLOODWAY BASE FLOOD 

FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS Tributary Tributary to Cave Creek 



APPENDIX D 
Pocket 

DrainagelWork Map 
& 

Box Culvert "As Builts" 
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APPENDIX E 
Sleeve 
(Disk) 

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


