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City of Phoenix

December 16. 2004 STREET TRANSPORTATION DEPARTMENT
y e

FEMA Depot
3601 Eisenhower Avenue
Alexandria, Virginia 22304

ATTN: LOMR Depot

RE:  LETTER OF MAP REVISION (LOMR),
FLOODPLAIN DELINEATION FOR EAGLE BLUFF III, PHOENIX, AZ
PANEL 04013C1210G, NOVEMBER 13, 2003 AND
PANEL 04013C1220G JULY 19, 2001

Please find enclosed a Letter of Map Revision (LOMR) application tor Eagle Biuff (11 in
Phoenix, Arizona. The following items are included with this application,

ITEMS:

1- Check for $3,800.

2- Copy of approved CLOMR, dated August 18, 2004.

3- Payment Information Form.

4- Overview and Concurrence Form MT-2 Form 1, (Section 2.0).

5- Riverine Hydrology & Hydraulics 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).
&- 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 Mr. Cesar
Perez, P.E., Sage Engineering Corporation, phone number 480-966-991; fax 480-929-
9901. For any other questions, please contact this office at 602-262-4960.

Sincerely,

Hasan Mushtaq, Ph.D., P.E., CFM
Floodpiain Manager

Cc:  Mor. Brian Cosson, Arizona Department of Water Resources ‘
Mr. Tim Murphy, P.E., CFM, Flood Control District of Maricopa Count\ B
Mr. Cesar Perez, P.E. Sage Engineering Corporation. e

200 West Washington Street, Fifth Foor, Phoenix, Arizona 35063 1611 602-262-6284 FAX: 802-495-2016
Recycled Paper



Jage engineering corporation

December 7, 2004

City of Phoenix

Floodplain Management

ATTN: Mr. Hasan Mushtag, Ph.D, P.E.
200 W. Washington Street

Phoenix, AZ 85003

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

Dear Mr. Mushtag,

This letter is in reference to FEMA form MT-2 Form 2, page 2 of 2, Section “D”,
question 1. 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’.

3414 south 48th street, suite 8, phoenix, az 85040 (480) 066-9971



3. No other property owners will be affected by this rise in water surface
elevation other than those that were affected by the original CLOMR/LOMR.

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
BFE's.

6. All data, as called out in Section 63.5 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, PE.
Project Manager




FEDERAL EMERGENCY MANAGEMENT AGENCY
PAYMENT INFORMATION FORM

Community Name: CITY OF PHOENIX

Project Identifier: EAGLE BLUFF il

T

THIS FORM MUST BE MAILED, ALONG WITH THE APPROPRIATE FEE, TO THE ADDRESS BELOW OR FAXED TO THE FAX NUMBER BELOW.

Type of Request:

FEMA
[j MT-1 applicaticn Fee Charge System Administrator
& MT-2 application P-0. Bax 22787

Alexandria, VA 22304
FAX (703) 317-3076

FEMA Project Library

D EDR application } 3601 Eisenhower Avenue
Alexandria, VA 22304
FAX {703} 751-7391

Request No.: {if known) Amount: $3,800.00

[ wimaL Fee* [ ] FINALFEE [ ] FEE BALANCE™ [ | MASTER CARD || wisA [X] cHeck [ | MONEY ORDER

*Note: Check only for EDR and/or Alluvial Fan requests (as appropriate).
**Note; Check only if submitting a corrected fee for an ongaing request.
R S
COMPLETE THIS SECTION ONLY IF PAYING BY CREDIT CARD
CARD NUMBER EXP. DATE
I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 Month Year

Date Signature

NAME (AS IT APPEARS ON CARD):
{please print or type)

ADDRESS:
(for your
credit card
receipt-please
print or fype)

DAYTIME PHONE:

FEMA Form 81-107 Payment Information Form



~)age engineering corporation

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 of the Tributary wash mentioned above. The
name of that development is Eagle Bluff 11. In designing 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 I1”
mention above. When the grading of that development was complete, as-builts of the
finished grades were submitted back to FEMA along with the “Floodplain Delineation”

report to receive 1..O.M.R. approval. That L..0.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 Bluff I11. The only access to this
project is via 17" 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 I1. 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 of the 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 I1. 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, PE.
Project Manager

3414 south 48th street, suite 8, phoenix, az 85040 (480) 966-9971



Federal Emergency Management Agency
Washington, D.C. 20472

AUG 18 2004

CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: (04-09-0882R

The Honorable Phil Gordon Community: City of Phoenix, AZ
Mayor, City of Phoenix Community No.: 040051

200 West Washington Street, 1 1th Floor

Phoenix, AZ 85003-1611 104

Dear Mayor Gordon:

This responds to a request that the Department 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 (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona

and Incorporated Areas (the effective FIRM for your commuuity), 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} from 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 reinforced-concrete box
culverts (RCBs) along the Tributary from approximately 1,700 feet upstream to approximately 1,800 feet
upstream of the confluence with Cave Creck 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 Lefter 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 entitied "Eagle Bluff Il Paving
Plan,” dated July 2003, and as described in the submitted report entitled "Floodplain Delineation For Eagle
Bluff 1," dated February 20, 2004, both prepared by Sage Engineering Corporation, and the data listed
below are reccived, a revision to the FIRM would be warranted.

In the map attachment to the Novembcer 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
Creck 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 1-percent chance of being equaled or exceeded in any given year (base flood) for the
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Tributary will increase compared to the effective Base Flood Elevations (BFEs). The maximum mcrease
in BFE, 0.2 foet, 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.

e Detailed application and certification forms, which were used in processing this request, must be
used for requesting final revisions to the maps. Therefore, when the map revision request for the
arca 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 from the preliminary plans. If required, please submit new forms (copies of which are
enclosed) or annotated copies of the previously submiited 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
submitted 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 be made in the form of a check or money order, made payable
in U.S. funds to the National Flood Insurance Program, or by credit card. The payment must be

forwarded to the following address:
Federal Emergency Management Agency
Fee-Charge System Administrator

PO. Box 3173
Merrifield, VA 22116-3173

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

® Community acknowledgment of the map revision request



@ A copy of the public notice distributed by your cormununity 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

After 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 90-day appeal period
would be initiated, during 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. NFIP regulations, as cited in
Parapraph 60.3(b)(7), require that commuatities assure that the flood-carrying capacity within the altered or
relocated portion of any watercourse is maintained. This provision is incorporated into your community’s
existing floodplain management regulations. Consequently, the ultimate responsibility for maintenance of
the culverts rests with your community.

This CLOMR is based on minimum floodplain management criteria estahlished under the NFIP. Your
community is responsible for approving all floodplain development and for ensuring all necessary permits
required by Federal or State law have been received. State, county, and community officials, based on
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain
management criteria, these criteria take precedence over the minimum NFIP criteria.

If you have any questions regarding floodplain management regulations for your community or the NFIP in
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on
the CCO for your comimunity may be obtained by calling the Director, Federal Insurance and Mitigation
Division of FEMA in Ozkland, 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,

S <y e

Max H. Yuan, P.E., Project Engineer For:  Doug Bellomo, P.E., CFM, Acting Chief
Hazard Identification Section Hazard Identification Section -
Mitigation Division Mitigation Divisicn
Emergency Preparedness Emergency Preparedness
and Response Directorate and Response Directorate
Enclosures
cc: Hasan Mushtaq, Ph.D., P.E., CFM Mr. Brian Cosson
Floodplain Manager NFIP Coordinator
Street Transportation Department Anzona Department of Water Resources
City of Phoenix
Mr. Cesar Perez, P.E.
Mr. Ted Collins Project Engineer
Principal Floodplain Coordinator Sage Engineering Corporation

Flood Control District of Maricopa County
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1.0 Introduction

1.1 Purpose of Study

This Flood Delineation Study for Eagle Bluff 1] revises and updates the information in
the Delineation Study for Eagle Bluff [1. In that study, base flood elevations (BFE) were
determined 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 |7 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 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.

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 review”of 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 dirt
roadway/trails 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 Sumimary 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 a digital terrain model developed with Geopak using aerial photos.
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2.0 FEMA Forms and ADWR Abstracts

Study Documentation Abstract for FEMA Submittals

2.1.1 Date Study Accepted
2.1.2 Study Contractor: Sage Engineering Corporation
Contact Cesar Perez, P.E.
Address 3414 South 48™ street suite 8
Phoenix, AZ 85040
Phone/Fax (480)966-9971/(480)929-9901
Email cperez(dsage-engr.com
2.1.3 FEMA Technical Reviewer
Contractor: Michael Baker, Jr. Inc
Contact
Address Alexandria, VA
Phone/Fax (703)960-8800
Email
2.1.4 FEMA Regional Reviewer
Phone
Email
2.1.5 State Technical Reviewer Bnan Cosson
Arizona Department ot Water Resources
Phone (602)417-4100
Email
2.1.6 Local Technical Reviewer Hasan Mushtaq
Floodplain Administrator, City of Phoenix
Phone (602)262-4026
Email
2017 Reach Description Tributary To Cave Creck
Portions of FIRM # 04013C1210G
(revised November 13, 2003)
And FIRM #04013C1220G
(Revised July 19, 2001
2.1.8 USGS Quadrangle Sheet Union Hills, Arizona,7.5 Minute
10" C.L
Photo Date: 1954
Latest Photo Revision: 1973
2,19 FIRM Maps Portions of FIRM # 04013C1210G

(revised November 13, 2003)
And FIRM #04013C1220G
(Revised July 19, 2001)
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Bspres September 30, 2005
T i
W N

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated te average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and compieling, reviewing, and submitting the farm. You are not required
to respond to 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 to: Information Collections Management, Federal Emergency
Managemenl Agency, 500 C Street, SW, Washingtan DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to
obtain or retain benefits under the National Flood insurance Program. Pleaw not send your completed survey to the above address.

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 & 72),

< LOMR: A letter from FEMA officially revising the current NFIP map to show the changes to flopdplains, regulatory flaodway or flood
elevations. (See Parts 60 & 65 of the NFIP Regulations.)

B. OVERVIEW

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

Community No. Community Name State Map No. Panei No. Effective Date

Ex: 480301 City of Katy TX 48030+ 0005D 02/08/83
480287 Harris County X 48201C 220G 09/28/90

040051 PHOENIX, CITY OF AZ (04013C 1210G 11/13/03

2, Flooding Source: TRIBUTARY TO CAVE CREEK
3. Project Name/ldentifier: EAGLE BLUFF (Il
4. FEMA zone designations affected: AE {choices: A, AH, AD, A1-A30, A89, AE, AR, V, V1-V30, VE, B, C, D, X}

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
i Physical Change O Improved Methodology/Data
(] Regulatery 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: Riverine [ Coastal ] Shallow Flooding {.9., Zones AQ and AH)
O Alluvial fan [ Lakes [ Other (Attach Description)
Slructures: [} Channelizaticn ] Levee/Floodwall Bridge/Culvert
(0 Dam [ Fil [ other, Attach Description
R . A i

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



C. REVIEW FEE

S
Has the review fee for the appropriate request categoery been included? B Yes Fee amount: $3800
[3 Nao, Attach Explanation
Please see the FEMA Web site at http://ww.fema.gov/fhm!frm fees.shtm for Fee Amounts and Exemptions.
RPN

D. SIGNATURE

N i R
IAII documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001,

Name: CESAR PEREZ Company: SAGE ENGINEERING CORPORATION
Mailing Address: Daytime Telephone No.: Fax No.:
3414 S 48™ STREET {480) 966-9571 (480) 929-9901
SUITE 8 L _
PHOENIX, AZ 85040 | E-Mail Address: CPEREZ@SAGE-ENGR COM N
Signature of Reguester (reguired): Date: NOVEMBER 10, 2004

S X,

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map
Revision {LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the cammunity floodplain management requirements. including the requirement that no fill be placed in the regulatory loodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be abtained. |n addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or wilt be reasonably safe from flooding as defined in 44CFR
65.2{c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official’'s Name and Title: HASAN MUSHTAQ Ph.D., PE, CFM Helephone No.:
{602) 262-4960
Community Name: CITY OF PHOENIX Community Official’'s Signature (required): Date: i Z/”g’} /ﬁif
- S
Jr
T o
i CERTIFICATION BY REGISTERED I:MS“S‘IBWEN NEER AND/OR LAND SURVEYOR

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

Certifier's Name: CESAR PEREZ License No,: ARIZONA 38798 Expiration Date:
MARCH 31, 2006
Company Name: SAGE ENGINEERING Telephone No.: (480) 966-9971 Fax No.; | |
CORPORATION {480) 929-9901
Signature: Date: NOVEMBER 10, 2004

— - Y R
Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and [Number) Required if ...

[J Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-suriace elevations

[ Rivesine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
[O Ceoastal Analysis Farm (Form 4) New or revised coastial elevations
[} Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
(J Atluviat Fan Flogding Form (Form ) Flood control measures on alluvial fans
i Ty

FEMA Form 81-88, SEP 02 Qverview & Concurrence Form MT-2 Form 1 Page 2 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005
e
R SR
PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathenng and maintaining the needed data, and completing, reviewing. and submitting the form. You are not
required to respond to 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 to: 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 do not send your completed survey to the
above address.

TR e L R
R N
Flooding Source; TRIBUTARY TO CAVE CREEK
Note: Fill out one form for each flooding source studied
S
A, HYDROLOGY
1. Reason for New Hydrelegie Analysis {(check all that apply)
O Not revised {(skip to section 2) [ No existing analysis O Improved data
O Alternative methodology O Proposed Conditions (CLOMR) BJ Changed physical condition of watershed
2. Comparison of Representative 1%-Annual-Chance Discharges
Location Drainage Area (35q. Mi.) FIS {cfs) Revised {cfs)
EAGLE BLUFF It 1100 ACRES 469 N/A
3. Methodociogy for New Hydrologic Analysis {check all that apply}
[O Statistical Analysis of Gage Records B Precipitation/Runcff Model HEC-1[TR-20, HEC-1, HEC-HMS etc.)

[0 Regional Regression Equations ] Other (please attach description)

Please enciose ail retevant models in digital format, maps, compulations (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://www.fema.gov/fhm/en_modl.shtm.

4. Review/Approval of Analysis
If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvalfreview.

5. Impacts of Sediment Transpert on Hydrology

Was sediment transport considered? [ Yes No  If yes, then fill out Section F {Sediment Transport) of Form 3. If No, then attach

your explanation for why sediment transport was not considered. /g | ~ e §T| E-S HE U ER.Y LL‘\;J '
TRANSPORT 15 INSIG NIFICANT

ST ]
8. HYDRAULICS
1. Reach to be Revised
Description Cross Section Water-Surface Elevatians (ft.)
Effective Proposed/Revised

Downstream Limit REACH 112 365 1518.58 1518.79

Upstream Limit REACH 112 431 1518.60 1518.80
2. Hydraulic Method Used I

Hydraulic Analysis HEC-RAS [HEC-Z , HEC-RAS, Other {Attach description))

IR
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B, HYDRAULICS (CONTINUED)

3. Pre-Submitial Review of Hydraulic Models

FEMA has developed two 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 NFIP
requirements, and that the data are comparabie with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concem. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www fema.govifhmifrm_soft.shtm. We recormmend 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 the message is not valid in this case, Review of your submittal and
resaolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? [0 vYes X No
4.  Models Submiited
Duplicate Effective Model” Natural File Name: Floodway File Name:
Corrected Effective Model® Natural File Name: Flcodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditians 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 1%-annual-chance flaodplains (Zane A) — for details, refer to the corresponding section of the instructions.

The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be found at:
http:/fwww.fema.govifhm/en_madl.shtm.,

R

C. MAPPING REQUIREMENTS

A
A certified topographic map must be submitted showing the following information {where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory flaodway (for detailed Zone AE, AQ. and AH revisions), location and alignment of all cross sections with stationing cantrol
indicated; stream, road, and other alignments (e.g.., dams, levees, etc.); current community easements and boundaries: boundaries of the

requester's property; certification of a registered professionat engineer registered in the subject State: location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Mote that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown an the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory flcodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance fioodplains and regulatory floodway that tie-in with the boundaries of the
effective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

R R

1. For CLOMR requests, do Base Flood Elevations (BFEs} increase? O ves [ No

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

2. Does the request invatve the placement or proposed placement of fill? O ves No

If Yes, the community must be able to certify that ihe area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFiP reguiations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4}, and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory fioodway being revised? {(J Yes [ No

If Yes, attach evidence of regulatory floodway reviston notification. As per Paragraph 65.7{b)(1} of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory ficodway. (Not required for revisions to approximate 1%-annual-chance floodplains [sludied

Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions. )

4. For LOMR requests, does this request require property owner natification and acceptance of BFE increases? O ves (d No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3G67-(1148
RIVERINE STRUCTURES FORM Expires September 30, 2005
-

T PAPERWORK REDUCTION ACT

Pubfic reporting burden for this form is estimaled to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and compleling, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a vatid OMB control number appears in the upper right corner of this form. Send
comments regarding the acouracy of the burden estimate and any suggestions for reducing this burden 1o information Collections Management,
Federal Emergency Management Agency, 500 C Street. SW, Washinglon DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to oblain or relain benefits under the National Ficod Insurance Program, Please do not send your completed survey to the above
address.

o
Flocding Source:
Note: Fill out one form for each flaoding source studied
A. GENERAL
Complele the appropriate section(s) for each Structure listed below:
Channelization ............. complete Section B
Bridge/Culvenr .. .... complete Section C
Dam......... e ... complete Section D
Levee/Floodwall .... complete Seclion E
Sediment Transport complete Section F (if required)
Description Of Struciure
1. Name of Structurs:
Type (check one): [ Channelization Bridge/Culvert [ LeveelFloodwall oam
Location of Structure:
Downstream LimitiCross Section:
Upstream LimitCross Section:
Name of Structure:
Type (check one): T Channelization [0 Bridge/Culvert [ LeveeFroodwall [Jpam
Location of Structure:
Downstream Limit/Cross Section;
Upstream Limit/Crass Section:
Name of Structure:
Type (check one) [[]Channelization O Bridge/Culvert [JLeveeiFleodwall [ pam

Location of Structura:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

NOTE: For more structures, attach additional pages as needed.

FEMA Form §1-898, SEPT 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10



B. CHANNELIZATION

Floading Source:
Name of Structure;

1. Accessory Structures

The channelization inciudes (check one):

[ Levees [Attach Section E {Levee/Floadwail)] O Drop structures
O Superetevated seclions N [ Transitions in cross sectionat geometry
] Debris basin/detention basin [J Energy dissipator
] Other (Describe): A
2. Drawing Chechlist

Aftach the plans of the channelization cedified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
O Suberitical fiow i3 Critical fiow O Supercritica) fiow B Energy grade line

If there is the potential for a hydraulic jump at the following lucations. check all that apply and attach an explanation of how the hydraulic jump is
controlled without affecting the stability of the channel.

O metto channel [} Ouhetof channel ] At Drop Structures [} At Transitions
[J Other locations (specify):

4, Sediment Transgor Considerations

Was sediment transport considered? D Yes [JNo IfYes, then fill sut Section F (Sediment Transpart),
If No, then attach your explanation for why sediment transporl was not considered.

C. BRIDGE/CULVERT

Flooding Source:
Name of Struclure:
1. This revision reflects (check one):
New bridge/culvert not medeled in the FIS
Modified bridge/culvert previously modeled in the FIS
New analysis of bridge/culvert previously modeled in the FIS
2. Hydraulic model used 1o analyze the structure (e.g.. HEC-2 wilh special bridge routins, WSPRO, Hye): HEC = A S
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could ot analyze the
structures, Attach justification.

3. Atach plans of the structures certified by a registered professional engineer. The plan detafl and information should include the following (check
the information that has been provided}:

Dimensions (height, width, span, radius, length) L] Erosion Protection

Shape (culverts anly} [0 Low Chord Elevations — Upstream and Downstream

Material Top of Road Elevations — Upstream and Downstream
Beveling or Rounding Structure Invert Elevations — Upstream and Downstream
Wing Wall Angle [ Stream Invert Elevations — Upstream and Downstream

[ Skew Angle [ Cross-Seclion Locations

[ Distances Between Cross Sections
4. Sediment Transport Considerations

Was sediment transport considered? [ Yes No  [fyes, then fill out Seclion F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not caonsidered. V ; CPTI E-s .q QE \/EE? LOW
TLANSPORT s (NsiaMFICANT
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D. DAM

Flaading Source:

Name of Structure:

2. The dam was designed by (check one): [} Federal agency D State agency [ Local government agency
O Pprivate arganization Name of the agency or organization:
3. Does the projedt involve revised hydrology? [ Yes [JNo
If Yes, complete the Riverine Hydrology & Hydraulics Form {Form 2).
4, Does the submitial include debris/sediment yield analysis? [JYes [JNo

If yes, then fill out Sectian F {Sediment Transport).
If No, then attach your explanation for why debris/sediment analysis was not considered.

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

Stillwater Elevation Behind the Dam
FREQUENCY (% annual chance} FIS REVISED

10-year (10%)
50-year {2%)
100-year (1%)
500-year (0.2%)
Nomal Pool Elevation

6. Please attach a copy of the formal Operation and Maintenance Plan

1. This reguest is for {check ane): [ Existing dam [0 Newdam O Waodification of existing dam

[ vYes [INo I Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table helow.

FEMA Form 81-88B, SEFT 02 Riverine Structures Form
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E. LEVEE/FLOODWALL

1, System Elements

a. This Levee/Floodwall analysis is based on (check one):
O upgrading of an exisling levee/floodwall system
E a newly constructed levee/Moodwal system
reanalysis of an existing levee/floodwall system

t. Levee elements and tacalions are (check ane):

] earthen embankment, dike, berm, efc. Station to
[ structural foodwall Station to
{0 Other {describe): Station fo

c. Structural Type {check one):
monalithic cast-in place reinforced concrele
reinforced concrete masaonry block
{3 snest piing
] Other {describey:
d.  Has this levee/ficodwall system been certified by a Federal agency to provide protection from the base fliood?

Pres BEINo

i Yes, by which agerncy?

g.  Allach certified drawings containing the following irformation (indicate drawing sheet numbers):
1. Plan of the levee embankment and floodwall structures, Sheet Numbers:
2. A profite of the levee/ftoodwall system showing the
Base Flood Elevation (BFE), levee andior wall crest and
foundation, and closure locations for the total levee system. Sheet Numbers:
3. Aprofile of the BFE, closure apening outlet and inlet
invert elevations, type and size of apening, and
kind of closure. Sheet Numbers:
4. Alayout detail for the embankment protection measures. Sheet Numbers:
5. Lgcation, layout, and size and shape of the levee
embarkment features, foundation treatment, flacdwall
structure, closure structures, and pump stations. Sheet Numbers:
2. Freeboard
a. The minimum freeboard provided above the BFE is:
Riverine
3.0 feet or more at the downstream end and throughout ] ves £ No
3.5 feet or more at the upstream end ] ves LI Ne
4.0 feet within 100 feet upsiream of all struclures and/or constrictions {3 Yes O ne

Coastal

1.0 foat ahave the height of the ane percent wave associaled with the 1%-annuai-chance
stilwater surge elevation or maximum wave runup {whichever is greater).

O ves 1 No

2.0 feet above the 1%-annual-chance stilwater surge elevation Ol Yes Ol No

FEMA Form 81-89B, SEPT 02 Fiverine Structures Form MT-2 Form 3 Page 4 of 10



2. Freeboard (cantinued)

a. Closures

a.  Openings through the levees system {check one):

IF opening exists, list all closures:

IFNo s answered to any of the above, ptease altach an explanation.

b. s there anindicatfon from historical recerds that ice-jamming can affect the BFE?

L exsts

[ does nol exist

[Oyes [INo

If Yes, provide ice-jam analysis profile and evidence Ihat fhe minimum freeboard discussed above still exists.

Flease note. cccasionally exceptions are made Lo the minimum freeboard requirement. If an exceplion is requested, attach decumentation
agdressing Paragraph 65.10(L)(1)(ii} of 1he NFIP Regulations.

Channel Station

Left or Right Bank

Cpening Type

Highest Elevatian for
Opening Invert

Type of Closure Device l

!

I
|

{Extend table on an added sheet as needed and reference)

Nate: Geotechnica! and geologic data

4. Embankment Protection
a. The maximum levee slope landside is:

b. The maximum levee slope floodside is:

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army
Carps of Engineers [USACE] EM-1110-2-1906 Form 2086.)

c. The range of velocities along the levee during the base flood is: (min.) to {max.}
d. Embankment material is protected by (describe what kind):
e. Riprap Design Farameters (check one): D Velocity D Tractive stress
Attach references
St Ri |
ane Ripra
Reach Sidesiope ['): é%‘fh Velocity %‘:::izg{ — - P -F:hiCkneSS Poipatg \3,';
Sta - to
“SLt—; “ to
Sta to - N
Sta to
Sta o
Sta to

{Extend table on an added sheet as needed and reference each entry)

FEMA Form 81-89B, SEPT 02

Riverine Structures Form
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E. LEVEE/IFLOODWALL (CONTINUED)

4. Embankment Protection {continued}

f. Is abedding/ilter analysis and design attached? [ Yes [ No

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

Altach engineering analysis to support construction plans.
5. Embankment And Foundation Stability

a. Identify locations and describe the basis for selection of critical location for analysis:

3 Overall height: Sta. : height fi.

[] Limiting foundation soil strength:

Sta. . depth to
strength ¢ = degrees, c = psf
slope: S5 = {hy 1o (v}

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

b.  Specify the embankment stability analysis methodology used (e.g., circular arc, sfiding block, infinile slope, etc.):

c. Summary of stabifity analysis results:

Case Loading Conditions Critical Safety Factor Critena (Min.)
! End of construction 1.3
1l Sudden drawdown 1.4
1] Critical flood stage 1.4
v Steady seepage at flood siage 1.4
V| Earthquake (Case |) 1.0

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

d. Was a seepage analysis for the embankment performed? Cvyes [ONo

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed? Oyes [ONa
f. Were uplift pressures at the embankmen! landside toe checked? Oves DONo
0. Were seepage exit gradienis checked for piping potential? Ovyes f]No
h. The duration of the base flaod hydrograph against the embankment is hours.

Attach engineering analysis to support construction plans.

FEMA Form 81-89B, SEPT 02 Riverine Structures Form MT-2 Form 3 Page § of 10



E. LEVEE/FLOODWALL (CONTINUED)

g8, Floodwall And Foundation Stability

a.  Describe analysis submittal based on Code (check one).
] UBC (1988)  or [J Other (specify}:
b. Foundation scour protection is provided check box

1 Overlurning 3 sliding 1 not, exptain:

J c. Loading included in the analyses were:
E1 Lateral earth @ P. = psf, P,= psf
[l Surcharge-Slope @ I sudace psf
] wind @ P = psi
[J seepage (Uplift}; [ Earthquake @ P, =
] 1%-annual-chance significant wave height: ft.
{1 1%-annual-chance significant wave period: sec.

d.  Summary of Stability Analysis Results: Factors of Safety.

%g

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

Compuled design maximum

Maximum allowable

Criterta (Min) Sta To Sta To
Loading Condition —
QOverlum Sliding Qverturn Sliding Qverlurn Sliding

Dead & Wind 1.5 1.5
Dead & Soil 1.5 1.5
Dead, Soil, Flood, & 1.5 1.5
Impact
Dead, Soil, & Seismic 1.3 13

{Ref: FEMA 114 Sept 1986; USACE EM 1110-2.2502)

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

e. Foundation bearing strength for each soil type:
.
Bearing Pressure Sustained Load {psf) Short Term Load (psf}

Allach engineering analysis to support construction plans.

{  Foundation soour protection [ lis, [ is not provided. 1f provided, atiach exptanation and supporting documentation:

FEMA Fosm 81-89B, SEPT D2 Riverine Structures Form

N
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E. LEVEE/FLOODWALL {CONTINUED}

R -
7.  Settlement
a. Has anficipated potential seltiement been determined and incorparated into the specified canstruction elevations (o maintain the
established freeboard margin? Oyes OnNo
b. The computed range of setilement is fi. to ft.

c. Settlement of the levee crest is determined to be primarily from :
O Foundation consolidation
[0 Embankment compression
O Other {Describey:
d. Differential settiement of floodwalls [J has [J has not been accommodated in the structural design and construction.

Aftach engineering arialysis to support construction pfans.

8 Interior Drainage

a. Specify size of each interior walershed.

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

b. Relationships Established

Pending elevalion vs. storage [ves No
Paonding elevation vs. gravity flow O Yes Na
Differential head vs. gravity flow O Yes O No
¢. The river flow duration curve is enclosed: Oyes [CINo
d. Specify the discharge capacity of the head pressure conduit: cfs

e.  Which fiooding conditions were analyzed?

. Gravity flow (Interior Watershed) Oves [ONo
® Comman storm (River Watershed) OOYes DOnNo
- Historical ponding probability Ovyves ONo
. Caoastal wave overtopping COves OnNo

If No far any of the above, attach explanation.

f.  Interior drainage has been anaiyzed based on joint prabability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. [ Yes [ No

If No, attach explanation.
g. The rate of seepage through the 'evee system for the base flood is cfs

h.  The length of levee sysiem used to drive this seepage rate in item g: ft.

FEMA Form §1-89B, SEPT 02 Riverine Structures Form MT-2 Form 3 Page 8§ of 10



E. LEVEE/FLOODWALL (CONTINUED)

8. Interior Drainage {continued}

i Will pumping plants e used for interior drainage? Clves [ONe

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

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum purnping head

The pumping slarting elevation

The pumping stopping elevation

Is the discharge facility protected?

ts lhere a flood warhing ptan?

How rmuch time is avaitable between warning
and flocding?

Will the operation be automatic? Ovyes ONo
If the pumps are electric, are there backup power sources? Ovyes [OMNo

(Reference: USACE EM-1110-2-3101, 3102. 3103, 3104, and 3105)

Include a copy of supporling documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all
interiar watersheds that reswudt in flooding.

9. Other Design Criteria
a. The following itemns have been addressed as stated:
Liquefaction [Jis [Jis not a problem
Hydrocompaction [J is [ is not a problem
Heave differential movement due to scils of high shrink/swell D is [ is not a problem

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

Attach supporting documentation

c. Ehe levee/floodwal) is new or enlarged, will the structure adversely impact flood tevels and/or flow velocities flondside of the structure?
ves [INo

Atlach supporting documentation
d. Sediment Transport Consideralions:

Was sediment ransport considered? [ vYes [INo If Yes, then fil cut Section F (Sediment Transport),
If No, then attach your explanation for why sediment transporf was not considered,

)i
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E. LEVEE/FLOODWALL (CONTINUED)

10. Dperationa! Plan And Criteria

a.  Are the planned/inslailed woarks in full compliance with Part 65.10 of the NFIP Regulations? Oves [OnNo

b. Does the operation plan incarporate all the provisions for ¢losure devices as required in Paragraph 65.10(c)(1) of the NFIF regulations?
Ovyes [OnNo

c¢. Does the operation plan incarporate all the provisions for interior drainage as required in Paragraph 65.10(c){2} of ihe NFIP requlationg?
Jves No

If the answer is No to any of the abave, please attach supporting documentation.

1. Maintenance Plan

a.  Are the plannedfinstalled works in full compliance with Part 65.10 of the NFIP Regulations? DOvyes OnNo
If No, please attach supporting documentation.

12.  DOperations and Maintenance Plan

Please attach a copy of the formal Cperatians and Maintenance Plan for the levee/loodwall.

F. SEDIMENT TRANSPORT

o

Flooding Source:
Name of Structure;

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

Base Flood Elevation (EFE); and/ar based on the stream morphology. vegetative caver, development of lhe watershed and bank conditions, there is
a potential for debris and sediment transport (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-feet
Debris lgad associated with the base flood discharge: Volume acre-feel
Sediment transport rate {percent concentration by volume)

Method used to eslimate sediment transpart:

Most sediment transport formutas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour andfor deposition:

Method used to revise hydraulic or hydrologic analysis (model) to 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 affecl the BFEs
of structures must be provided.

Yn
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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 by Kenney Aerial Mapping Inc. at | "=200' scale
and with |-foot contours. This mapping was based on survey data provided by Sage Engineenng
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. Runoft 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 runotf 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 nine sub-basins (Sub-basins 1-9). Only
sub-basins 1 through 8 were analyzed in this LOMR. The tributary basin has been divided into
five sub-basins (sub-basins A- E). The Drainage arcas used in the HEC-1 model are illustrated
in Exhibit [{(Appendix A). Exhibit 2(Appendix A) 1s 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 condijtions 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.



5.0 Hydraulics

5.1 Method Description

Two types of tlood 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 runoft pattern. These
obstructions divert the runoft to the northwest parallel to the CAP Canal embankiments.

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 1515.0 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 0.035-0.055
Dirt/trailway 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 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 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 the
study area.

5.4 Modeling Considerations

54.1 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 is only one culvert crossing in this study
which is located at river station (.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-R AS Model, limiting the encroachment
elevation to less than one foot. The encroachment station values that were originally used in the
Delineation for Eagle Bluff I1 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 atfect the adjacent lots on either side of the wash since their pad grades were
set at a munimum 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

None.



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 Bluft {I. 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 erosion and sediment transport analyses were included in the Eagle Bluff 11
Floodplain Delineation Study. In general, the flood hazards considered in the study area
included low velocity flow within existing washes/channels. Outside of peak flooding during the

1% annual-chance storm, the probable impaet 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 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 in Appendix C.

7.4 Flood Profiles

The flood profiles are included in Appendix C.




APPENDIX A
Hydrologic Analysis

(HEC-1 Report)



3,732,000

1m0

.....-.'..-*",.--«“.1‘__...._

Exhibit 1(Appendix A)

.-

L]
N
'

'
.
.
1
'
)
&
1
1
)
¥
'
Fl
i
.
v
fl
1

TR

1

' b racmcrmmmete— s e e cn e am . —-)
! 4
m- - |
: : i
\ - | ¥
t - m : i
" P '
" HE B
<[t F r
S i P
T ' 1
ES ) 1
_af - ' ‘
- o b -..
. 3 : N
.
.
;
;
H
.
H
4

R EETRER R, . b

i
N '
e wm—a e

AR

L

w1 X 228

3

T850
R . Bravel

W See larger-scaled map in

Map

Pocket D—-Drainage



District of Marico

SCALE 1: 20,110

B .- P PR )
e — — R e

) &
1,000 2,000 3,000"




Drainage Areas

Drainage Areas

Properties
-] v s
§ 0 ‘é{ 2 E| E % = % 5 % £ .5
g1 8 | « B éi ‘EH gl 2al | SoF| 8 :-'Jz
IR s iE
1 166.47] 0.244 | 6095 | 1.23% | 100%
2 | 7663] 0.120 ] 3193 |1.16%] 97% | 3% | _ N
3 |183.18] 0.286 ) 4863 j082% | 94% 6% .
4 | 67.75] 0.106 | 2086 |0.96%] _ 2% | 88%
5 16750/ 0105 | 3860 [1.11%| 4% | | _ | 96%
5 9204{ 0144 | 2617 [1.11% ] 14% | 62% 12% 12%
7 [131.55] 0.206 | 1572 | 1.84% . 33% | 55% 7%
8 | 1564] 0.024 | 520 10.01%] 25% | 75% | _ -
1.236
A 122.23] 0.191 | 4942 | 0.81%] 97% 3% n
B 7069] 0.110 | 1957 | 1.02% - 24% - 76%
G 8999 0.156 | 3088 |0.71% | 11% " 22% | 67%
D 22251 00351 1200 | 0.50% 45% | 55%
E 7.15] 0.011 | 3115 | 0.01% o 66% 34%
0.492

[TOTAL| 1.728 | mMi |

Exhibit 3 Appendix A



Soil information was obtained from maps provided 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

Soil# |Description HEC-1
2 Antho, Calcareous Limy Fan, Gravelly Sandy Loam B
18 Cherioni, Balsall Hills, Extremely Stony Loam C
52 Gachado, Volcanic Hills, Very Graveity Sandy Clay Loam C
80 Momok, Sandy Loam Upland, Gravelly Sandy Loam B
101 Rillito, Limy Upland a8
112 Tremant, {Non)Calcareaous Sandy Loam Upland Clay L.oam B
113 Tremant, {Non)Caicareaous Limy Fan, Gravelly Sandy Clay Loam 8
118 Tremant-Rillito compiex B

Exhibit 3(Appendix A)
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HYDROGRAPH AT
DETE 45L. 3.k7 7L L& 18. .50
U (OMBINED AT
CPe 1ono. 3.17 24y, ka. 5P L.kL&
RYDROGRAPH AT
U89 q47 . 3.28 247, b9 . k3. 1.71
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INTINUITY

WTINUITY

INTINUITY

INTINUITY

ONTINUITY

JNTINUITY

ONTINUITY

SNTINUITY

ISTAQ

SUBL

SUMMARY

suBZ

SUMMARY

suB3

SUMMARY

suBy

SUMMARY

ZUBS

SUNMARY

SUBL

SUNNARY

TuBv

SUMMARY

suba

SUMMARY

SUBA

ELEMENT

HANE

(AC~FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MaNE

{AC=FT)
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(A(=FT)

MANE

{AL-FT2

MANE
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MAKNE

o2/ge/e200¢2,

Jil‘.Srl::DhAH ) -

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHQUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO YOLUNE DT PEAK TIME TO VOLURE
PEAK PEAK
(MIN) (CF3} (HIN) (IN) (MINY (CFS) (MIN) (IN)
U.bh 125.3L £e5.72 1.148 5.0 124.5% 225.00 1.1
INFLOW= -DODOE~O0 EX{ESS= .1875E+02 QUTFLOW= .15Y?E+02 BASIN STORAGE= .53L3E-0L PERCENT ERROR= 1.4
2.72 170-30 g2l. Ly 1.2¢ 5.00 170.13 225.00 1.22
INFLOW= .1l547E+02 EXCESS= .A4LLE+0L QUTFLOW= .2374E+02 BASIN STORAGE= .1507E-D1 PERCENT ERROR= 'k
5.00 £1L.21 dkhb-42 1.33 5.00 208.88 370.00 1-33
INFLOW= .2373E+0P EXCESS= .20L7E+D2 QUTFLOW= .4L23IE+02 BASIN STORAGE= .5054E+00 PERCENT ERROR= -5.3
1.9 251.08 195.90 1.53 5-00 ou?.73 195.00 1.53
- INFLOW= .4blBE+02 EXCESS= .1GbLLE+02 QUTFLOW= .kLbLE+02 BASIN STORAGE= .363SE-DL PERCENT ERROR= .2
3.90 q1.33 210.96 l.45 5.00 90.87 210-00 L.4§
- INFLOW= .00DDE+DD EXCESS= .B19BE+DL QUTFLOW= -ALLSE+DL BASIN STORAGE= -1339E-0L PERCENT ERROR= -8
2.00 475.44 19104 2.b5 5.0D Yh9.1lkb 170-00 2-bh
INFLOW= .0000E+DD EXCESS= .2OUWDE+02 OUTFLOW= .203LE+02 BASIN STORAGE= .3994E~-02 PERCENT ERROR= -2
1.71 J4l.b69 18L.07 2.74 5.00 335.30 190 .00 2.4
INFLOW= .0000E+DOD EXCESS= .16853£+02 QUTFLOW= .1550E+02 BASIN STORAGE= .4bd3[-02 PERCENT ERROR= L
-83 2L5.37 187.17 d.ge 5.00 195. 14 Lao.ga .0l
INFLOW= .0000E+DO0 EXCESS= .7327E+0L QUTFLOW= .73L4E+0L BASIN STORAGE= .8248E-03 PERCENT ERROR= -d
-4l L20-24 2L4.99 l.2¢d q.00 119.40 220.00 1.a2

Pagei
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ONTINUITY

OMTINUITY

QNTINUITY

ONTINLITY
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ONTINUITY

xx NORNAL

SUMRARY (AC-FT)

SUBR8 TANE
SURMARY (AC-FT)
SUBC MANE
SUMMARY (AC-FT)
IuBD  MANE
SUMHARY (AC-FT)
SUBE MANE
SUMMARY (AC-FT)
SUB9  HMANE
SUMMARY (AC-FT?

END OF HEC-1 *%x%x

02s/2a/200c - l%:ahjUhAH

INFLQE= .000C0E+00 EXCESS-

1-58 48 .14 194

INFLOW= .L235E+02 EXCESS=

l.48¢2 502.71 cop

INFLOW= .Z0BLE+0Z EXCESS#

1.01 £3%.170 202

INFLOW= .3253E+02 EXCESS=

2.55 450,94 £18

INFLOW= .3UBSE+(2 EXCESS=

.40 1010.37 153

INFLOW= .L34YE+(03 EXCESS~

-bA

L12578+02 QUTFLOU=
.40 L-bd 5

-1332E+02 OUTFLOW=

-3k 1.b1 5.

CLBBRE+02 QUTFLOW=

»J822E+0L OUTFLOW=

«bD L.3b 5.

+3BU3T+0L QUTFLOW=

.34 .50 5

.2012E+0L OQUTFLOW=

L.38 5.

-1238E+02 BASIN

Y7, 35

.00

-25L0E+02 BASIN

oo 43008

-3924E+02 BASIN

0o 4Ye0-B7?

-3630E+02 BASIN

oo 450.78

»3L5AE+02 BASIN

] A4k . Bk

+-13L3E+03 BAXIN

STORAGE=

190.00

STORAGE=

200-00

STORAGE=

2gs.a0

STORAGE=

220.00

STORAGE=

195.00

STORAGE=

<3L45E-0L PERCENT ERROR=

k.60

+4184E-02 PERCENT ERROR=

l-bl

-1091E-01 PERCENT CRROR=

Lla&

»3593E-G2 PERCENT ERROR=

1.3b

.30S0E-01 PERCENT ERROR=

L.50

.2532E-01 PERCENT ERROR=

1.2

-y

-1
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CULVERT (FLOODPLAINY)

Plan: FEMA  TTCC 112 RS: .338 Prafile: PF 1 Culvert 1D: Culvert #1_

| Culv @ (cfs) | 46900 CulvFullngh(R} | 8000
#Bamels . 4 CuvvelUS(Us) | 283
QBamelfefs) 11725 CuvvelDS(flsy | 293
EGUS(®) 151879 CuwinvElUp(f) 151325
(WS.Us.(m ' 151879 [CuvivEIDn(R) 151300
EG.DS(R) | .1518.58 | CulvFretn Ls (ft) ; 0.02_
Ws.DS(fy 151858 CuvExliss{ft) 013
 DetaBG(®) 021 CuvEntiss(fy . 005
Deita WS (f _ 0.21] QWeir(cfs) .
E.G.IC{f) 1515.76 | Weir Sta L# (ft)

 E.G. OC {ft} _ 1518.78 | Weir Sta Rgt (/)

(CulvertContrl _ Outiet | WeirSubmerg

Culy WS inlet (ft) 1517.25 | Weir Max Depth () - T
Culv WS Outlet{(}) 151700 | Welr Avg Depth (ft) |
Culv Nml Depth {ft)  : Wr Flw Area (sq ft)

CuvCriDepth(f) .  1.62 | Min £l Weir Flow (f) |

1520.91



CulvendT (FLoo*owW)

Plan: FEMA TTCC 112 RS _338 F’roﬁle_a: F’F__2 Cu_l_yertlQ:__C_uE_r_t‘#‘l__
|CuvQiefs) 46300 CuvFullngh(R) . 8000
#Bamels 4 CuvVelUS(t 293
QBamef(cfs) 11725 CuvVelDS(s) | 293
EGUS.(M _ 151973 CuvInvEIUp(R)  ~ 1513.25
W.S. US.(ft) ;151973 | CuvInvEIDn(R)  «  1513.00
DS (1) . 151953 CuvFrotnls(®) = 0.02
W.S. DS (8) 151952 CulvExtlss(fy . 0.13
Delta EG () 02V iCuvEntlss(fy . 0.05

Deita WS {ft) : 021, QWeir(cts)
EGIC() 151578 | Wer StaLt(R) 7
E.G. OC (f) 151973 | Weir StaRgt(ft)
Culvert Control Outlet | Weir Submerg
Culv WS Inlet (ft)

1517.25 | Weir Max Depth (f)

CulvWSOullet(R) ~ 1517.00 | Weir Avg Depth (R) |
Culv Nml Depth () | WrFlwArea(sqfty =

(CulvCrDepthifty | 162 MinElweirFlow () |  1520.91




HEC-RAS Plan: FEMA

FLOOD WAY E NCLOACHMEAT THEGCE

Reach | RiverSa | W.S.Elev | ProfDeltawS | E.G.Elev | TopWdhAct | Qlet  QChannel  QRight | EncStai @ ChStat & ChS@aR | EncStaR
Z . L S S L. {ft) i Loet) L (efsy L {dfs) 0L A . AT SR Lo B
151590 1516.04 186.95 1000000 150.00 350007
1516.58 068  1516.86 72.00 1000.00 168.00 150.00! 350 00
""""" 1516.36] 1516.44 241.98 1000.00] 141.00 415.00]
1517.08 0.72]  1517.16 144.00 1000 00 156.00 141.00 415.00!
|
1516.66 1516.71 332.64 255.31 744,69 115.00 16100
N 1517.1¢ 044]  1517.70 67.00 706.42 294.58 133.00 115.00 16100] 200.00,
B — e
158,06 1518.47 358.50 687.46 312.54| 129.0 176.00] .
1518.13 0.08] 151932 4572 999.22 0.78 122.00 128.00 176 00’ 200.00
. 0 ; :
 1518.56 1518.58 373.97 1000.00 9364 55289
1519.48 092 151952 155.00 1000.00 105.00 9364 552,89 260,02
151858 1518.58 490.84 1000.00 6400 60100
1519.52 0.95 1519.53 335.00 1000.00 95.00 £4.00 B01.00 430 00!
112 S 1518.58 1518.58 523.46 0.1 468.82 0.06 21.39 s2679.
112 314 1519.52 094 1519.53 171.00 469.00 207.00 21.39 525.79 378.00
12 R 333 Culvert
12 348 1518.79 1518.79 387.22 469.00 53.24 444,97 T
112 348 1519.73 094 1519.73 179,00 469.00 132.00 53.24 44497 311.00
\ I . = i
112 10365 1518.79 1518.78 239.16 468.63 0.37| 98,98 338.00
112 0.365 1519.73 084 151873 177.00 469.00 ! 133 00 98.98 338.00 310.00
112 0380 1518.79 - 1518.79 332.21 46900 76.95 440.00 _3
112 0.380 1519.73 094  1519.73 197.00 459.00 | 14300 76.95 440.00° 340 00
1518.79 - 1518.80 380.82 sg900| T 19.00 £60.00 _
1519.73 0.04  1519.74 192.00 469.00 208,00 119.00 550 00 400 06
- ]
1518.80 1518.82 306.40 46.00 50.060 39000
i 1519.74) 0.94)  1519.75 230.00 469.00 90 00! 5000 39000, 320.00]
I I N 1' |
i 1518.95] 1519.28 192.11 469.00 150.00 408000
1519.74] 0.78]  1519.88] 130.00 469.00 190.00 150.00 acg0ol T aanoo




FLOODWAY EACRDACHMEANT THGLE

HEC-RAS Pian: FEMA (Copfinued)

WS Elev  ProfDeflaWS ' E.G.Elev | Top Wdth Act Qlett | QChannel  QRigm | EncStal | ChStaL !
S . A L S ) T e . Acfs} (cts) L !
152114 1521.21] 229.91 469.00 136 81/ gto00] T
1 H e
1521.21] 0.08 1521.64 | 80.00 469.00; 136.81, 41000 240 00!
| E . |
152269 1522.81 19276, 0.m 468.99 s9.00l 38000,
1523.28 059 1523.35 180.00! 469.00 s9.00 36000’ 300 00
! z
1523.60 - 1523.77 200.20 6.10 462,90 204 37 350.82, ]
152372 012, 152401 105.00 469.00 204.37, 350,82, 335,00
1524.63 152495 142.95 469.00 120.00 3000,
1525.57 074] 152585 60.00 469.00 120.00 250 0n!
T .
. _ H : - i
1525.70 1525.89 151,02 469.00 125.00] 36800 !
1526.32 0.62]  1526.42 120.00| 469.00 125.00 388.00! 31000,




FLODDWAY ENCROACHMENT TAGLE

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

| Reach | RwerSta . WS Elev | ProfDeltaWS . E.G.Elev | TopWdihAdl | Qlef | QChannel . QRight | EncStal | ChStal | ChStaR | EmcStaR

A ) L ") .. (cfs) | {cfs) (cts) L BN .) T S . B S
13 oot | 1518.58 1518.59 108.77 451.00 6500  t8t17 |
113 0037 1519.52 0.94 1610.53 68.00 451.00 90.00 6500, 18117, 158.00!
us o ewr _sesel . | i : : ;

t i . _

1518.58 ‘ 1518.60 99.05 451.00 69.00 182.08 -
1519.52 0.94 1519.53 69.00 451.00 89.00 69.00 182.08 15800

i 1518.58 ] 1518 64 69.71 451.00 91.00] 186.18
o 1519.44 0.86 1519.60 28.00 451,00 130.00, 91.00' 186.18/ 158.00:

113 et 1s19.08] 1519.85 4364 451,00 T 9900, 16500

13 0 L 1519.56 0.47 1520.78 21.00 45100 133.00 9900 165.00! 154,001

113 lo1so | 4sz0.40 o 1520.54 80.64 1.38 449,62 10100 16000 -
130456 1521.14 0.74 1521.23 57.00 322 447.78 98 00 101.00] 160.00 155.00
a
e _ 3 i e :
13 087 i 1so073] 1520.97 5090 45100 100,00, 163.06: i
13 _ 07 1521.26] 0.53 1521.46 40.00 as1.00] 112.00 100,00 163.06 152,00,
| | |
13 0226 1521.36 ] 1521.74 39.10 451.00 100 00/ 16438 . _ |
M3 o226 1521.96] 060]  1523.94 10.00 451 00 140.00' 100.00] 16438]  150.00;




"WSE COMPARISON"

Eagle Bluff Il

Comparison of "Floodplain™ and "Floodway" water surface elevations
before and after construction of box culvert

Flood Plain Flood Way
River Station§ No Culvert | With Culvert | No Culvert | With Culvert
0.094 1515.93 1515.90 1516.58 1516.58
Z 0.135 1516.38 1516.36 1517.08 1517.08
o 0.182 1516.66 1516.66 1517 10 1517.40
‘E 0,220 1518.06 1518.06 1518.13 1518.13
: 0.248 1518.56 1518.56 1519.48 1519.48
Q 0.281 1518 .58 1518.58 1519.52 1519.52
0.314 g aum | 1518.58  JMesmenmasato [ 4519,52
0.338 CULVERT CULVERT
0.348 N mcioun | 151879 JTeser ol 1519.73
0.365 1518.58 1518.79 1519.52 1519.73
= 0.380 1518.58 1518.79 1519.52 1519.73
ul 0.401 1518.58 1518.79 1519.53 1519.73
s 0431 1518.60 1518.80 1519.54 1519 74
3 0.469 1518.96 1518.95 1519.53 1519.74
0.511 1521.14 1521.15 1521.40 1521.21
0.560 1522.69 1522.68 1523.23 1523 28

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




APPENDIX C

Flood Profiles
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FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
CROSS SECTION MEAN
SECTION DISTANCE WIDTH AREA VELOCITY | FLOODPLAIN | FLOODWAY | INCREASE
(Mi) (FT) (SQ. FT.) (FT/S) (FT)
0.000 0.000 N/A N/A N/A 1515.0 1515.0 0.0
0.094 0.094 72 235 12 1515.9 1516.5 0.6
0.135 0.135 144 444 2.3 1516.4 15171 0.7
0.182 0.182 67 179 7.0 1516.7 1517 1 0.4
0.220 0.220 46 115 8.7 15181 1518 1 0.0
0.248 0.248 155 655 15 1518.6 1519.5 0.9
0.281 0.281 335 2597 0.4 1518.6 1519.5 0.9
0.314 0.314 171 1175 04 1518.6 1519.5 0.9
0.348 0.348 179 1004 05 1518 8 1519.7 0.9
0.365 0.365 177 944 0.5 1518.8 1519.7 0.9
0.380 0.380 g7 929 0.5 1518.8 1519.7 0.9
0.401 0.401 192 770 0.6 1518.8 1519.7 09
0.431 0.431 230 685 0.7 1518.8 1519.7 0.9
0.469 0.469 130 178 2.6 1519.0 1519.7 0.7
0.511 0.511 80 89 53 1521.1 15212 0.1
0.560 0.560 180 228 2.0 15227 1523.3 0.6
0.580 0.580 105 110 43 15236 15237 0.1
0.610 0.610 60 110 43 1524.8 15256 0.8
0.633 0.633 120 189 25 15257 1526.3 0.6

FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

FLOODWAY DATA

Tributary to Cave Creek




FLOODING SOURCE FLOODWAY BASE FLOOD
WATER SURFACE ELEVATION
CROSS SECTION MEAN
SECTION DISTANCE WIDTH AREA VELOCITY FLOODPLAIN | FLOODWAY INCREASE
(M) {FT) (3Q.FT) (FT/S) (FT)
0.037 0.037 68 494 0.9 1518.6 15198.5 0.9
0.054 0.054 69 437 1.0 1518.6 1510.5 0.9
0.074 0.074 28 142 3.2 1518.6 1519.4 0.8
0.113 0.113 21 51 8.9 1519.1 1519.6 a.5
(3.150 0.150 57 192 2.4 15204 16211 0.7
0.187 0.187 40 125 36 1520.7 1521.3 0.6
0.226 (.226 10 40 113 15214 1522.0 0.6

FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

FLOODWAY DATA

Tributary Tributary to Cave Creek




APPENDIX D
Pocket

Drainage/Work Map
&
Box Culvert “As Builts”
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APPENDIX E
Sleeve
(Disk)

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



