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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Skip Rimsza 
Mayor, City of Phoenix 
200 West Washington Street, 

1 1 th Floor 
Phoenix, AZ 85003-161 1 

Emergency Management Agency 
Washington, D.C. 20472 

IN REPLY REFER TO: 
Case No.: 01-09-285P 

Community: City of Phoenix, 
Community No.: 04005 1 
Panel Affected: 04013C 1670 
Effective Date of 
This Revision: 

Dear Mayor Rimsza: 

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective 
Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, 
Arizona and Incorporated Areas (the effective FIRM and FIS report for your community), in accordance 
with Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated January 2, 
2001, Mr. Michael Duncan, P.E., Project Manager, Engineering Division, Flood Control District of 
Maricopa County, requested that FEMA revise the FIRM and FIS report to show the effects of a revised 
hydraulic analysis and more detailed topographic information for Dreamy Draw Wash West that reflects * the presence of the Arizona Canal Diversion Channel (ACDC). 

All data required to complete our review of this request were submitted with letters from Mr. Duncan. 
Because this Letter of Map Revision (LOMR) is based on flood hazard information meant to improve 
upon that shown on the flood map or within the flood study, and does not partially or wholly incorporate 
manmade modifications within the Special Flood Hazard Area (SFHA), fees were not assessed for the 
review. The SFHA is the area that would be inundated by the flood having a 1 -percent chance of being 
equaled or exceeded in any given year (base flood). 

We have completed our review of the submitted data and the flood data shown on the effective FIRM. 
We have revised the FIRM and FIS report to modify the floodplain boundary delineations and zone 
designations of the base flood along Dreamy Draw Wash West. As a result of the modifications, Base 
Flood Elevations (BFEs) were established, and the width of the SFHA decreased along the northeast side 
of the ACDC from the Myrtle Avenue alignment to the Griswold Road alignment and along Dreamy 
Draw Wash West from the confluence with the ACDC to approximately 300 feet northeast of the 
intersection of 13th Street and Belmont Avenue. The SFHA previously designated Zone A, with no 
BFEs determined, was redesignated Zone AE, with BFEs determined. The modifications are shown on 
the enclosed annotated copy of FIRM Panel 04013C 1670 F and affected portions of the Summary of 
Discharges Table. In addition, Profile Panel 1 165P was added to the FIS report. This LOMR hereby 
revises the above-referenced panel of the effective FIRM and the affected portions of the FIS report, both 
dated July 19, 200 1. 

The modifications are effective as of the date shown above. The map panel listed above and as modified 

e by this letter will be used for all flood insurance policies and renewals issued for your community. 
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A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO 
will be the primary liaison between your community and FEMA. For information regarding your CCO, 
please contact: 

Mr. Jack Eldridge 
Chief, Community Mitigation Programs Branch 

Federal Emergency Management Agency, Region IX 
The Presidio of San Francisco, Building 105 

San Francisco, CA 94129- 1250 
(4 15) 923-7 184 

If you have any questions regarding floodplain management regulations for your community or the NFIP 
in general, please call the CCO for your community at the telephone number cited above. If you have 
any questions regarding this LOMR, please call our Map Assistance Center, toll free, at 
1 -877-FEMA IvEAP ( 1  477-33 6-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazards Study Branch 
Federal Insurance and 

For: Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Federal Insurance and 

Mitigation Administration 

Enclosures 

cc: Mr. Ray Dovalina, P.E. 
Floodplain Manager 
Street Transportation Department 
City of Phoenix 

Mitigation Administration 

Mr. Michael Duncan, P.E. 
Project Manager 
Engineering Division 
Flood Control District of Maricopa County 



The following table is a partial listing of existing and modified BFEs: 

rsrbd 
L' Location 

Existing BFE Modified BFE 
(feet)* (feet)* 

Approximately 23'0 feet upstream of the ACDC None 1,23 7 
Approximately 1,440 feet upstream of the ACDC None 1,257 

4 1530' (9 
*Referenced to the National Geodetic ertical Datum, rounded to the nearest whole foot 

Public notification of the proposed modified BFEs will be given in the Arizona Republic on or about 
November 8 and November 15,2001. A copy of this notification is enclosed. In addition, a notice of 
changes will be published in the Federal Register. Within 90 days of the second publication in the 
Arizona Republic, any interested party may request that FEMA reconsider the determination made by 
this LOMR. Any request for reconsideration must be based on scientific or technical data. All interested 
parties are on notice that, until the 90-day period elapses, the determination to modify the BFEs made by 
this LOMR may itself be modified. 

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents 
and mortgage lenders, your community will serve as a repository for these new data. We encourage you 
to disseminate the information reflected by this LOMR throughout the community, so that interested 
persons, such as property owners, local insurance agents, and mortgage lenders, may benefit from the 
information, We also encourage you to prepare a related article for publication in your community's 
local newspaper. This article should describe the assistance that offtcials of your community will give to 
interested persons by providing these data and interpreting the.NFIP maps. 

@ We will not physically revise and republish the FIRM and FIS report for your community to reflect the 
modifications made by this LOMR at this time. When changes to the previously cited FIRM panel and 
FIS report warrant physical revision and republication in the future, we will incorporate the 
modifications made by this LOMR at that time. 

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

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XI11 of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, 
as amended, communities participating in the NFIP are required to adopt and enforce floodplain 
management regulations that meet or exceed minimum NFIP criteria. These criteria are the minimum 
and do not supersede any State or local requirements of a more stringent nature. This includes adoption 
of the effective FIRM to which the regulations apply and the modifications described in this LOMR. 
Our records show that your community has met this requirement. 



CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE CITY 
OF PHOENIX, MARTCOPA COUNTY, ARIZONA, UNDER THE NATIONAL FLOOD INSURANCE @ PROGRAM 

On July 19, 2001, the Federal Emergency Management Agency identified Special Flood Hazard Areas 
(SFHAs) in the City of Phoenix, Maricopa County, Arizona, through issuance of a Flood Insurance Rate 
Map (FIRM). The Federal Insurance and Mitigation Administration has determined that modification of 
the elevations of the flood having a 1-percent chance of being equaled or exceeded in any given year 
(base flood) for certain locations in this community is appropriate. The modified Base Flood Elevations 
(BFEs) revise the FIRM for the community. 

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(TitleXIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. 

A hydraulic analysis was performed to incorporate more detailed topographic information for Dreamy 
Draw Wash West that reflects the presence of the Arizona Canal Diversion Channel. This has resulted in 
a decrease in SFHA width and establishment of BFEs for Dreamy Draw Wash West along the northeast 
side of the Arizona Canal Diversion Channel from the Myrtle Avenue alignment to the Griswold Road 
alignment and from the confluence with the Arizona Canal Diversion Channel to approximately 300 feet 
northeast of the intersection of 13th Street and Belmont Avenue. The table below indicates existing and 
modified BFEs for selected locations along the affected lengths of the flooding source(s) cited above. 

M D L ~  Existing BFE Modified BFE 
' IXE ~ocat ion (feet)* (feet)* 

P'W' 
Approximately 230 feet upstream of 
Arizona Canal Diversion Channel None 1,237 

None 1,257 

' *National Geodetic Vertical Datum, rounded to nearest whole foot 

Under the above-mentioned Acts of 1968 and 1973, the Federal Insurance and Mitigation Administration 
must develop criteria for floodplain management. To participate in the National Flood Insurance Program 
(NFIP), the community must use the modified BFEs to administer the floodplain management measures 
of the NFIP. These modified BFEs will also be used to calculate the appropriate flood insurance premium 
rates for new buildings and their contents and for the second layer of insurance on existing buildings and 
contents. 

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in 
which he or she can request, through the Chief Executive Officer of the community, that the Federal 
Insurance and Mitigation Administration reconsider the determination. Any request for reconsideration 
must be based on knowledge of changed conditions or new scientific or technical data. A11 interested 
parties are on notice that until the 90-day period elapses, the Federal Insurance and Mitigation 
Administration's determination to modify the BFEs may itself be changed. 



Any person having knowledge or wishing to comment on these changes should immediately notify: 

The Honorable Skip Rimsza 
Mayor, City of Phoenix 
200 West Washington Street, 1 1 th Floor 
Phoenix, AZ 85003-161 1 





a Table 3. Summary of arges (Cont'd) 

Drainage Area Peak Discharges (Cubic Feet per Second) . 
Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year 

Southern Pacific Railroad 
At Apache Road . 
At Miller Road 
At - Ray Road 
At Railroad Spur 
l.0mile north of Guadalupe Road 
0.25 mile north of Western Canal 
At Airport Entrance 

southern Pacific Railroad Spur 
At Ray Road 

~out'hern pacific Railroad Ditch 
At 115th Avenue 
At 107th Avenue 
At 99th Avenue 
At 91st Avenue 
At 83rd Avenue 
At 69th Avenue 
At 67th Avenue . . 

Roosevelt Irrigation District Canal -- 1 - - 1 1, 7552 -- 1 At 51st Avenue 4.65 
0.50 -- 1 -- 1 650' -- I East of 59th Avenue 

At 83rd Avenue 9.54 -- 1 160' 

0.76 -- 1 -- 1 At Van Buren Street, West of 83rd Avenue 4 2 9' -- 1 

Apache Creek (Apache Junction Alluvial Fan) 
433 831 1,021 -- 1 At U.S. Highway 80 and 108th Street 2.64 REVISED DATA 

Dreamy Draw Wash East 
At Mouth 
509 feet upstream of 16th Street 

Dreamy Draw Wash West 

Granite Reef Wash 
Pirna Road 
McDowell Road 
Van Buren Street 

Approximately 
260 feet Upstream of 13 Street 
Wash-North Branch 3 3 3 3 - - - - 1000 - - - - 

'Not Computed 
'Decreases Due to Diversons along Southern Pacific Railroad 
3Not Available 

L - 
Flynn Lane .'wash 
At Flynn Lane and Lincoln Drive 

1,100 2,300 
O 3  0.98 R,EVISEfi To:% 1,700 3,300 At Ocotillo Road 

, 



500-Y EAR FLOOD 
- - - - - 4  100-YEAR FLOOD 

----- 50-YEAR FLOOD 

- 10-Y EAR FLOOD 

STREAM BED 

STREAM DISTANCE I N  FEET ABOVE ARIZONA CANAL DIVERSION CHANNEL 
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NATIONAL FLOOD INSURANCE PROGRA 
FEMA MAP COORDINATION CONTRACTOR 

July 19,2001 

IN REPLY REFER TO: Mr. Michael Duncan, P.E. 
Case No.: 01-09-285P Engineering Division 

Flood Control District of Maricopa County Community: City of Phoenix, AZ 
2801 West Durango Street Community No. 04005 1 
Phoenix, AZ 85009 

3 16-ADIACK 

Dear Mr. Duncan: 

This acknowledges receipt of additional data in support of your request for a Letter of Map Revision for 
the above-referenced community. Our review of the submitted data indicates we have the minimum data 
needed to continue our evaluation. If we need additional data to complete our evaluation, or if delays are 
encountered, we will notify you in writing within 60 days of the date of this letter. 

If you write to us about your request, please include the case number shown above in your letter. If you 
have general questions about your request, Federal Emergency Management Agency (FEMA) policy, or 
the National Flood Insurance Program, please call the FEMA Map Assistance Center, toll free, at 
1-877-FEMA MAP (1 -877-336-2627). If you have specific questions concerning your request, please 
call the Revisions Coordinator for your State, Pernille Buch-Pedersen, who may be reached at 
(703) 3 17-6224. 

Sincerely, 

Monther S. Madanat, Director 
Engineering Division 
Michael Baker Jr., Inc. 

cc: The Honorable Skip Rimsza 
Mayor, City of Phoenix 

3601 Eisenhower Avenue, Suite 600, Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a . . 
Map Coordination Contractor for the National Flood Insurance Program 



F  roo^ CONTROL DISTRICT 
of 

Maricopa County BOARD OF DIRECTORS 
Jan Brewer 

2801 West Durango Street 8 Phoenix, Arizona 85009-6399 
Fulton Brock 

Telephone (602) 506-1 501 
Andrew Kunasek 

Fax (602) 506-4601 
Don Slapley 

TT (602) 506-5897 
Mary Rose Garrido Wilcox 

July 9,2001 

Pernille Buch-Pedersen, Regional Manager 
Baker Civil 
3601 Eisenhower Avenue, Suite 600 
Alexandria, Virginia 22304-6425 

ss 
SUPPLEMENTAL IMiORMATION FOR CASE NO. 01-09- 

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

Flooding Source: Dreamy Draw Wash West 
Map No.: 04013C . 

F ~ M  Panel Affected: 1670E 

Dear Ms. Buch-Pedersen: 

In response to your letter of April 20,2001, I have enclosed a revised work map and a letter from the 
study consultant that addresses the three comments of your letter. If you have any questions, please 
contact me at (602) 506-4732, or mwd@mail.maricopa.gov. 

Sincerely, 

Michael Duncan, P.E. 
Engineering Division 

Enclosures 

Copies to: Floodplain Manager 
City of Phoenix 
200 W. Washington Street, 5th Floor 
Phoenix, Arizona 85003-161 1 

Dennis Richards 
WEST Consultants, Inc. 
2151 East Broadway Road, Suite 116 
Tempe, AZ 85282 



July 3,2001 

California 
11848 Bernardo Plaza Court, 

Suite 140-B 
San Diego, CA 921 28-2418 

858.487.9378 
858.487.9448 Fax 

Washington 
12509 Eel-Red Road 

Suite 100 
Bellevue, WA 98005-2535 

425.646.8806 
425.646.0570 Fax 

D Arizona 
2151 East Broadway Road 

Suite 11 6 
Tempe, AZ 85282-1705 

480.345.2155 
480.345.2156 Fax 

Hydraulics 

Hydrology 

Sedimentation 

Water Quality 

Technical Services Division 
Michael Baker Jr., Inc. 
3501 Eisenhower Avenue, Suite 600 
Alexandria, Virginia 
22304-6426 

Dear Sir or Madam: 

This document is prepared in response to the comments by Mr. Monther S. 
Madanat in a letter dated April 20,2001 regarding the TDN submittal of 
"Dreamy Draw Wash West at ACDC: LOMR Package for Zone AE 
Floodplain without Floodway." The reference FEMA Case Number is 01- 
09-285P, and the Community Number is 04005 1. 

Comment #1- Graphical tie-in to eflectivefloodplain boundary 

The floodplain mapping has been altered at the upstream end of the 
mapping - cross sections 13 and 14 - to match the existing effective 
floodplain boundary. 

Comment #2 -Discrepancies between topography and BFE at several 
cross sections 

The discrepancies between topographical and base flood elevation lines 
are due to the adjustment of model output prior to mapping. See section 
5.9.1 - Hydraulic Analysis Results - in the existing TDN for an 
explanation of these adjustments. As a result of these adjustments, the 
mapped extent of the floodplain does not agree numerically with the base 
flood elevations calculated by the hydraulic model. Adjusting the results 
in this manner does, however, result in a more reasonable and more 
conservative mapping of the floodplain. 

Comment #3 - Top width discrepancies between HEC-RAS model and 
work map 

As with Comment #2, the discrepancies between model top widths and 
those plotted on the work map result £iom the adjustments described in 
section 5.9.1 of the TDN text. For cross sections 0.5 through 3, the left 
edge of the floodplain was drawn south along the outside edge of 12 '~ 
Street. For cross sections 4 through 7 (actually 8, as well), the floodplain 
was mapped along the north edge of Belmont Avenue far reasons 
described in Comment #2. Due to these manipulations of the floodplain 

Erosion Control 

Environmental Services 



D 
WEST boundaries, the top widths computed by HEC-RAS do not concur with 

those plotted on the work map. 

. ., ,". . - .. . 
C O N S U L T A N T S , I N C .  

Sincerely, - - 

California 
11 848 Bernardo Plaza Court, 

Suite 140-8 Dennis Richards, P.E. 
San Diego, CA 92128-2418 Vice President 

858.487.9378 
858.487.9448 Fax 

Washington 
12509 Eel-Red Road 

Suite 100 
Bellevue, WA 98005-2535 

425.646.8806 
425.646.0570 Fax 

D Arizona 
2151 East Broadway Road 

Suite 116 
Tempe, AZ 85282-1705 

480.345.21 55 
480.345.21 56 Fax 

Hydraulics 

Hydrology 

Sedimentation 

Water Quality 

Erosion Colitrol 

Environmental Services 
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NATIONAL FLOOD INSURANCE PROGRAM 

FEMA MAP COORDINATION CONTRACTOR 
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Mr. Michael Duncan, P.E. IN REPLY REFER TO: 
Engineering Division Case No.: 01-09-285P I--<- -: . 

- - .- --- - 5 
.'. '- 

i 7 - =  

Flood Control District of Maricopa County Community: City of Phoenix, AZ f 8 ~ z  i tb,:T ,.. - -  5 
---- 

280 1 West Durango Street Community No.: 040051 
Phoenix, AZ 85009 --- 

3 16-AD 

Dear Mr. Duncan: 

This is in regard to your January 2,2001, request that the Federal Emergency Management Agency 
(FEMA) issue a Letter of Map Revision (LOMR) for the above-referenced community. 

In a previous letter, you were informed that additional data might be required to complete our review of 
the request. The submitted topographic work map entitled "Flood Delineation Study of Dreamy Draw 
Wash West," contained in the submitted Technical Data Notebook entitled "Dreamy Draw Wash West at 
ACDC: LOMR Package for Zone AE Floodplain without Floodway," prepared by West Consultants, 
Inc., dated December 27,2000, does not provide all the data required to complete our detailed review of 
this request. The following is a list of the data that must be submitted within 90 days of the date of this 
letter: 

e 1. The proposed floodplain boundary delineations do not graphically tie into the effective floodplain 
boundary delineations at the upstream end of the revised reach. Please submit a topographic work 
map that includes a graphical tie-in between the revised and effective floodplain boundary 
delineations. 

2. A review of the submitted work map revealed discrepancies between the ground-surface elevation 
and the elevation of the flood having a 1-percent chance of being equaled or exceeded in any given 
year (base flood) in several areas. The first such area is at the intersection of Cross Section 4 with 
Belmont Avenue where the Base Flood Elevation (BFE) contour line of 1,245.19 feet crosses the 
ground-surface contour line of 1,248 feet. A second area is north of Wagon Wheel Drive and west of 
13th Street where the BFE contour iine of 1,242.71 feet at Cross Section 2 crosses the 
ground-surface contour line of 1,244 feet. Please submit a topographic work map that matches the 
BFEs obtained from the HEC-RAS hydraulic model with the plotted water-surface elevations on the 
work map, or provide an explanation for these discrepancies. 

3. The base floodplain topwidths shown on the revised proposed conditions hydraulic analysis from 
Cross Section 0.5 to Cross Section 7 do not match the corresponding approximate base floodplain 
topwidths shown on the above-referenced topographic work map. Please provide an explanation for 
these discrepancies, or make the appropriate changes. 

Please send the required data directly to us at the address shown at the bottom of this page. For 
identification purposes, please include the case number referenced above on all correspondence. 

3601 Eisenhower Avenue, Suite 600, Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program I 



If we do not receive the required data within 90 days, we will suspend our processing of your request. 
Any data submitted after 90 days will be treated as an original submittal and will be subject to all 
submittallpayment procedures, including the flat review and processing fee for requests of this type 
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, 
which was published in the Federal Register, is enclosed for your information. 

If you are unable to meet the 90-day deadline for submittal of required items, and would like us to 
continue processing your request, you must request an extension of the deadline. This request must be 
submitted to us in writing and must provide (1) the reason why the data cannot be submitted within the 
requested timeframe, and (2) a new date for the submittal of the data. FEMA receives a very large 
volume of requests and cannot maintain inactive requests for an indefinite period of time. Therefore, the 
fees will be forfeited for any request for which neither the requested data nor a written extension request 
is received within 90 days. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance 
Program, please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP 
(1-877-336-2627). If you have specific questions concerning your request, please call the Revisions 
Coordinator for your State, Pernille Buch-Pedersen, who may be reached at (703) 3 17-6224. 

Sincerely, 

Monther S. Madanat, Director 
Technical Services Division 
Michael Baker Jr., Inc. 

Enclosure 

cc: Mr. Ray Dovalina, P.E. 
Floodplain Manager 
Street Transportation Department 
City of Phoenix 

Ms. Terri Miller 
Program Coordinator 
Arizona Division of Emergency 
Management 

Mr. Dennis Richards 
West Consultants, Inc. 



Federal Emergency Management Agency 
Washington, D.C. 20472 

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES 

This notice contains the revised fee schedule for processing certain types of requests for changes to - 
National Flood Insurance Program (NFDP) maps. The change in the fee schedule will allow FEMA ' 

to fiather reduce the expenses to the NFIP by more filly recovering the costs associated with 
processing conditional and f'mal map change requests. The revised fee schedule for map changes 
is effective for all requests dated June 1,2000, or later and supersedes the current fee schedule, 
which was established on March 1, 1999. * -< 

To develop the revised fee schedule for conditional and final map change requests, FEMA 
evaluated the actual costs of reviewing and processing requests for Conditional Letters of Map 
Amendment (CLOMAs), Conditional Letters of Map Revision - based on Fill (CLOMR-Fs), 
Conditional Letters of Map Revision (CLOMRs), Letters of Map Revision - based on Fill 
(LOMR-Fs), Letters of Map Revision (LOMRs), and Physical Map Revisions (PMRs). 

Fee Schedule for Requests for CLOMAs, CLOMR-Es, and LOMR-Fs 

Based on our review of actual cost data for Fiscal Year 1999, we are continuing to charge the 
following review and processing fees, which requesters must submit with all requests: 

Request for singlelot/singIe-structure CLOMA, CLOMR-F, and LOMR-F ........... $400 
Request for single-lotlsingle-structure LOMR-F based on as-built 
information (CLOMR-F previously issued by us) ........................................ $300 
Request for multiple-lot/multiple-structure CLOMA ...................................... $700 
Request for multiple-lot~multiple-structure CLOMR-F and LOMR-F .................. $800 
Request for multiple-lot/multiple-structure LOMR-F based on 
as-built inf~lmation (CLOMR-F previously issued) ...................................... $700 

Fee Schedule for Requests for @LOR/Ws 

Based on our review of actual cost data for Fiscal Year 1999, we are continuing to charge the 
following review and processing fees, which requesters must submit with all requests unless 
exempted by 44 CFR 72.5: 

Request based on new hydrology, bridge, culvert, channel, or 
combination of any of these ................................................................. $3,100 
Request based on levee, berm, or other structural measure ............................... $4,000 
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NATIONAL FLOOD INSURANCE PROGRAM 
FEMA MAP COORDINATION CONTRACTOR 

a - 
February 5,2001 
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Mr. Michael Duncan, P.E. 
Engineering Division 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

IN REPLY REFER TO: 
Case No.: 01-09-285P 
Community: City of Phoenix, AZ 
Community No.: 04005 1 

Dear Mr. Duncan: 

This responds to your request dated January 2,200 1, that the Federal Emergency Management Agency 
(FEMA) issue a revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and 
Incorporated Areas. Pertinent information about the request is listed below. 

Identifier: Dreamy Draw Wash West 

Flooding Source: Dreamy Draw Wash V J ~ ~ C ~ \  

FIRM Panel(s) Affected: 04013C1670 E 

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

We have completed an inventory of the items you submitted. We have received the required data to 
begin a detailed technical review of your request. If additional data are required, we will inform you 
within 60 days of the date of this letter. Y-bdoi +-----J 
Please direct questions concerning your request to us at the address shown at the bottom of this page. 
For identification purposes, please include the case number referenced above on all correspondence. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance 
Program, please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP 

3601 Eisenhower Avenue, Suite 600, Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125 

Michael Baker Jr. Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



(1-877-336-2627). If you have specific questions concerning your request, please call the Revisions 
Coordinator for your State, Pernille Buch-Pedersen, who may be reached at (703) 3 17-6224. 

Sincerely, 

Monther S. Madanat, Director 
Technical Services Division 
Michael Baker Jr., Inc. 

cc: Mr. Ray Dovalina, P.E. 
Floodplain Manager 
City of Phoenix 

Ms. Terri Miller 
Program Coordinator 
Arizona Division of Emergency Management 

Mr. Dennis Richards 
WEST Consultants, Inc. 



A wealth of information is only a 
click away at: www.fema.gov1"mitltsd 

Homeowners will find: 
A helpful tutorial: "How to Challenge a Flood Risk Determinationn 
Answers to Frequently Asked Questions, including, 'Why do I need flood insurance?" 
"What are the dierent flood hazard zone designations and what do they mean?" and 
"What is a base flood elevation? 

Insurance Agents and Bankers will find: 
lnformation on the National Flood lnsurance Reform Act of 1994, which affects lenders * Pages containing information on how to become a "Write Your Ownn insurance agent 
Pages containing flood insurance rate information and a listing of map determination companies 

Engineers and Surveyors will find: 
A listing of National Flood lnsurance Program (NFIP) approved and test version software with 
links to free downloads 
Forms and fee schedules for requesting a map change or back-up study data 
A link to a listing of training courses and conferences related to emergency management 

(m) Floodplain Managers and Community Officials will find: 
The compendium of map change actions and the Guide for Community Officials 
A listing of key contacts at FEMA with direct e-mail links 

* Forms necessary to initiate requests for back-up study data 

All Four Constituent groups will find: 
NFlP policies and regulations 
Forms for making map change requests 
The answers to over 80 Frequently Asked Questions 

FEMA MAP ASSISTANCE CENTER 1FZ 

Access to a database containing the status of recent requests for map changes 
Numerous reports and guidance documents in both Adobe Acrobat .PDF and MS Word formats 
lnformation on Map Modernization initiatives with direct e-mail links to FEMA Task Leaders 
A subscription service providing free news on the latest developments in flood hazard mapping via e-mail 
E-mail links to Map Specialists at the FEMA Map Assistance Center (1-877-FEMA MAP) 

questions and suggestions? Contact John Magnotti at 202-646-3932, or john.magnotti@fema.gov 



Want to talk to a 
Map Specialist about 
Flood Hazard Mapping? 
If your home or business is located in the floodplain, you will need to 
purchase and maintain flood insurance. If you have a mortgage, your 
bank will require it. 

For all y ourjlood hazard 
map questions, call toll-fee: 

1 -877-FEMA MAP (1 -877-336-2627) 

or visit our Web Site at www.fema.gov/mit/tsd 
FEMA's flood hazard maps- also called Flood lnsurance Rate Maps or FIRM- are used to determine your 
property's flood risk. Increasing development, severe weather events, and other activities in the floodplain will 

e 
change the flood risks shown on the maps. FEMA is working hard to update and modernize all of the flood 
hazard maps. However, with more than 18,000 communities participating in the National Flood lnsurance 
Program (NFIP), this will take time. Meanwhile, the FEMA Map Assistance Center (FMAC) has a staff of trained 
professionals ready to help 

Typical flood hazard map questions we answer: 
Property Owner: "My home has never flooded. Why do I need flood insurance?" 

Real Estate Agent: "I think the previous owner had an exemption from flood insurance- 
is there a record of this exemption?" 

Developers and Engineers: "What is the status of my request for a map change? 
How long will it take?" 

Community Officials: "How do I request a physical revision to a flood map?" 

Lenders: "How can we help our customers whose homes are located in a flood zone?" 

Other important National Flood Insurance Program toll-free numbers: 
To purchase flood hazard maps for a nominal fee ... 1-800-358-9616 

For general flood insurance information.. . 1-800-427-4661 
To order any current FEMA publication.. . 1-800-480-2520 

For lender questions on flood policy coverage and rates.. . 1-800-61 1-61 25 

For agent questions on policy coverage and rates.. . 1-800-720-1 093 
- - -- -- - 

Administed by FEMA 



FLOOD CONTROL DISTRICT 
of 

Maricopa County 

2801 \Yest Durango Street Phoenrx, Ar~zona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

I 

BOARD OF DIRECTOR5 
Jan Brewer 

Fulton Brock 
Andrew tiunasel, 

Don Stapley 
Uary Rose Garrido Wilcox 

January 2,2001 

Pernille Buch-Pedersen, Regional Manager 
Baker Civil 
3601 Eisenhower Avenue, Suite 600 
Alexandria, Virginia 22304 

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

Flooding Sources: Dreamy Draw Wash West 
FIRM Panel Affected: 040 13C 1670 E 

Dear Ms. Buch-Pedersen: 

0 I have enclosed a re-study of Dreamy Draw Wash West. This re-study reflects the physical change due to 
the Arizona Canal Diversion Channel (roll of as-built plans enclosed), and involves a change from a Zone 
A to a Zone AE without floodwav. The Technical Support Data Notebook includes a digital copy of the 
work map. Please review and process a Letter of Map Revision for the re-studied portion of this wash. 

If you have any questions, please contact me at (602) 506-4732. 

Sincerely, 

vwa* 
Michael Duncan, P.E. 
Engineering Division 

Enclosures 

Copies to: Max Yuan, P.E., Project Engineer 
Hazards Study Branch, Mitigation Directorate 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472-0001 



Coord: 

Ray Dovalina, P.E., Floodplain Manager 
City of Phoenix 
200 W. Washington Street, 5th Floor 
Phoenix, Arizona 85003-161 1 

Terri Miller 
Community Assistance Program Coordinator 
Arizona Division of Emergency Management 
5636 E. McDowell Road 
Phoenix. AZ 85008 

Dennis Richards 
WEST Consultants, Inc. 
2151 East Broadway Road, Suite 116 
Tempe, AZ 85282 

P;: 



FLOOD CONTROL DISTRICT of Maricopa County 
2801 West Durango Street 
Phoenix, A Arizona 85009-6399 
(602) 506-1 501 
FAX: (602) 506-4601 
TT: (602) 506-5897 

- -- - - - - 

LETTER OF TWMSMOWAL 

TO: Pernille Buch-Pedersen 6 Feb 01 
Baker Civil 
3601 Eisenhower Avenue, Suite 600 
Alexandria, VA 22304 

SUBJECT: LOMR Appl. for Dreamy Draw Wash West -- Hydrology References 

WE ARE SENDING YOU THE FOLLOWING ITEMS: (XI Enclosed [7 Under separate cover 

[7 Shop Drawings Prints Legal Description Samples Reports 

Specification Change Order 0 Copy of Letter Plans Other 

COPIES 
1 

1 

( pages I Hydrology Report, Nov. 1994 
I 

DATE 

1 

THESE ARE TRANSMITTED: 

pages 
4 
pages 
13 

For approval 

(XI For your use 

NO. 
all 14 

Gila River Basin, New River and Phoenix City Streams, Arizona, Design Memo. 
No. 2, 1982 
Arizona Canal Diversion Channel 40th Street to Cactus Road. Design Memo. 

pages 
6 

Approved as submitted 

Approved as noted 

DESCRIPnON 
Design Memo. No. 1, Feature Design for Dreamy Draw Dam, July 1979 

w 

No. 12, April 1986 
Cudia City Wash to 10th Street Wash, Vol. 1.8, Az. Canal Diversion Channel, 

As requested Returned for corrections 

Resubmit copies for approval For review and comments 

Submit copies for distribution Return corrected prints 

FOR ESTWlATE DUE: Borrowed prints being returned 

Remarks: In response to your call of 2-5-01, these same items were faxed to you on 2-5-01. Here are copies for 
your use. * SIGNED: ???DM 
Michael Duncan phone 602-506-4932 email mwd@mail.rnaricopa.gov 



FAX COVER SHEET 

TO: fax 703-960-91 25 FROM: Mike Duncan phone 602-506-4732 
Floodplain Delineation Branch fax 602-506-7346 

PERNILLE BUCH-PEDERSEN 
Baker Civil -_ - -* - -*I_-*- - - - -* - - -* - - - - - - - - - - - - - - - - -  

] Flood Control District of Maricopa County [ 
] 2801 West Durango Street [ 
] Phoenix, Arizona 85009 1: 

38 sheets including cover 

Date: 2-5-01 

Project / Subject: LOMR Application for Dreamy Draw Wash West at ACDC 

HYDROLOGY REFERENCE MATERIAL 

I herewith send excerpts of the hydrology references (nos. 6-9 of Appendix A of 
the TSDN). I am sending all of no. 6, and selected pages from the other 3 
references. 

The locations of the discharge summaries are as follows: 

Ref.#6 Corps Memo No. 1, 1979 Pa 3 

Ref.#7 Corps Memo No. 2, 1982 p. 31 

Ref.#8 Corps Memo No. 12, 1986 p. 35 

Ref.#9 ACDC ADMS, Vol. 1.8, 1994 p.2 

I will also send copies of the excerpts by mail. If you have any questions, please 

call me at 602-506-4732, or 

email me at mwd @ mail.maricopa.gov 
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Dreamy Draw 

1.01 The New Rive r  and phoenix Ci ty  Streams, Arizona, flood c o n t r o l  
p r o j e c t  ( a l s o  known a s  t he  Phoenix, Arizona and V i c i n i t y ,  inc luding  New 
River ,  flood c o n t r o l  p r o j e c t )  was au thor ized  by the  Flood Control  Act of 
1965. The recommended p l an ,  ( a s  formulated i n  t h e  report  " ~ e w  River  and 
Phoenix C i t y  Streams , Arizona, Design Memorandum No. 3 ,  General Design 
Memorandum, Phase I ,  P l a n   orm mu la ti on", dated March 1976) inc ludes  t h e  
cons t ruc t ion  of fou r  dams (~ reamy  Draw, Cave Bu t t e s ,  Adobe and New Rive r  
Dams) and 19.2 mi l e s  of  channel izat ion (Arizona Canal d ivers ion  channel ,  
Cave Creek channel  from Peor i a  Avenue t o  t h e  Arizona Canal, and Skunk 
Creek i n  the v i c i n i t y  of t he  Black Canyon Highway); and flowage easement 
acqu i s i t i on  downstream from the confluence of t he  proposed Arizona Canal 
d ivers ion  channel w i t h  Skunk Creek, t he  New River  and the Agua F r i a  
River.  Each of t h e  fou r  dams has an ungated o u t l e t  which would 
discharge i n t o  t h e i r  n a t u r a l  channels. The dura t ion  of flow v a r i e s  w i th  
the volume of runoff  a t  each of the dams and can l a s t  up ' to  s e v e r a l  
days. The l o c a l  governments a r e  p re sen t ly  managing the flood p l a i n s  by 
r e s t r i c t i n g  or  c o n t r o l l i n g  development w i t h i n  t h e  floodway f r i n g e s  under 
au thor i ty  of a d  i n  accordance with l o c a l  f l ood  p l a i n  management 
regula t ions .  To a s su re  t h e  long term c a p a b i l i t y  to  operate the  dams a s  
designed, t h e  F e d e r a l  Government i s  r equ i r ing  t h a t  l oca l  i n t e r e s t s ,  
under the agreement of l o c a l  cooperation, manage and maintain t h e  
downstream f lood  p l a i n s  f o r  the l i f e  of t h e  p r o j e c t  b a s i c a l l y  i n  
accordance wi th  1978 app l i cab le  r egu la t ions .  

1.02 Deta i led  des ign  f o r  Dreamy Draw Dam was i n i t i a t e d  i n  1969, p r i o r  
t o  i n i t i a t i o n  of t h e  Phase I s t u d i e s ,  based on t h e  authorized plan of 
improvement. The r e s u l t s  of these des ign  s t u d i e s  a r e  contained i n  t h e  
repor t  "New River  and Phoenix City Streams , Arizona,  Design Memorandum 
No. 1, Fea ture  Design f o r  Dreamy Draw Dam," dated January 1972. The dam 
was cons t ruc ted  i n  1973 near  the Dreamy Draw headwaters - j u s t  south  of 
Northern Avenue and about  1 mile e a s t  of 16 th  S t r e e t .  The main 
embanbent was cons t ruc t ed  a s  a  compacted e a r t h f i l l  s t ruc tu re  w i t h  a  
maximum height  o f  abou t  50 f e e t  above the  n a t u r a l  streambed. The o u t l e t  
works c o n s i s t  of a  3  f o o t  diameter ungated conduit  located i n  t h e  main 
embankment. It has  a  capac i ty  of about 220 c f s  when the  water s u r f  ace 
i s  a t  the sp i l lway  c r e s t .  

1.03 The purpose of  t h i s  supplement t o  t h e  Dreamy Draw Dam des ign  
memorandum i s  to d e l i n e a t e  the  100-year f lood  p l a i n ,  the floodway, and 
the floodway f r i n g e s  f o r  Dreamy Draw from Dreamy Draw Dam to the  Arizona 
Canal ( see  p l a t e  1). I n  addi t ion ,  t he  s tandard  p ro j ec t  flood (SPF) 
overflow i s  d e l i n e a t e d  f o r  the same reach.  



Dreamy Draw Dam downstream to t h e  Arizona Canal i n  Maricopa County, 
Arizona (See v i c i n i t y  map on p l a t e  1 ) .  Dreamy Draw Dam c o n t r o l s  t h e  
runoff from a 1 .3  square mile  d ra inage  bas in ;  i t s  ungated o u t l e t  
discharges d i r e c t l y  i n t o  the  Dreamy Draw streambed. 

1.05 The Dreamy Draw basin i s  l oca t ed  approximately 2 mi l e s  n o r t h  of 
the c e n t e r  o f  Phoenix and l i e s  a t  t h e  base  of t he  Phoenix Mountains. 
Dreamy Draw i s  a wel l  def ined,  deep channel  a s  it flows out from the  
Phoenix Mountains onto an a l l u v i a l  p l a i n ,  where i t  diminishes i n  
d e f i n i t i o n  a s  bra ided  streams. Only the. main streambed remains,  a s  t he  
o thers  have been o b l i t e r a t e d  by u rban iza t ion .  Present ly  only t h e  
smaller  flows a r e  in te rcepted  by t h e  Arizona Canal. The t o t a l  d ra inage  
area between Dreamy Draw Dam and t h e  Arizona Canal i s  1.56 squa re  
miles .  Of t h i s  drainage a rea ,  approximately 0.65 square m i l e  
con t r ibu te s  d i r e c t  runoff to Dreamy Draw. 

1.06 About 900 f e e t  downstream from Dreamy Draw Drive, Dreamy Draw i s  a 
well def ined  channel with l e f t  and r i g h t  banks about 8 and 10 f e e t  h igh ,  
r e s p e c t i v e l y ,  and an average bottom width of about 30 f e e t  ( ~ 1 .  1 ) .  
Generally,  t he  channel bottom is a l l u v i a l  sandy grave l ,  and l i n e d  wi th  
cobblestones.  The s i d e  slopes a r e  covered wi th  brush and small  t r e e s .  

1.07 The draw downstream from 13th S t r e e t  i s  a shallow, n a t u r a l  channel 
(p l .  1)  which has a gravel ly bottom and grassy banks. I n t e r m i t t e n t  
r e s i d e n t i a l  f ences  a r e  s e t  back a few f e e t  from the  top of t h e  s lopes  on 
e i t h e r  s i d e  of t h e  channel. The draw from 12th S t r e e t  to t h e  Arizona 
Cannel i s  h e a v i l y  urbanized with apartment  complexes ( p l .  1 )  w i t h  5-foot 
masonry b lock  w a l l s  or mod fences border ing  each s ide  of t h e  draw. 

1.08 Three b r i d g e s  cross  Dreamy Draw; they  a r e  19th S t r e e t ,  Dreamy Draw 
Drive and 16th  S t r e e t  (see p l a t e  1 ) .  The br idges  a t  19th S t r e e t  and 
Dreamy Draw Dr ive  a r e  double mu1 t i - p l a t e  pipe arch cu lve r t s  which a r e  
a l so  used a s  eques t r iqn  underpasses.  The 16th S t r e e t  b r idge  is double 
10 by 10-foot reinforc'ed concre te  box s t r u c t u r e .  

Scope of S tud ie s  

GENERAL 

1.09 The work performed i n  developing t h i s  study and i t s  i n fo rma t ion  
content  was g e n e r a l l y  governed by the  c r i t e r i a  s e t  f o r t h  i n  t h e  "Flood 
Insurance Guide l ine?  and ~ p e c i f i  ca t ions"  published by the F e d e r a l  
Insurance Adminis t ra t ion  (FLA) ,  U.S. Department of Housing and Urban 
Development i n  February, 1977. 

PRIOR REPORTS 

1.10 A l i m i t e d  overflow area was de l inea t ed  fo r  Dreamy Draw (without  
Dreamy Draw Dam) and published i n  Design Memorandum No. 1 f o r  Dreamy 
Draw dated Janua ry  1972. 
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1.11 ~ o p o g r a p h i c  manuscripts  used f o r  the  s tudy a r e a  were compiled by 
the  U.S. Army Corps o f  Engineers ,  and a r e  e n t i t l e d  'Qreamy Draw." The 
a e r i a l  survey was flown i n  J u l y  1977; mapping was done a t  a s c a l e  of 
l f l = l O O '  wi th a contour i n t e r v a l  of  2 f e e t .  

HYDROLOGIC STUDIES 

1.12 The cont r ibu t ing  d ra inage  bas in  was subdivided f o r  accurate  
r ep re sen ta t ion  and the  des igna ted  storm was cen te red  downstream from 
Dreamy Draw Dam. 

1.13 A storm which occurred over  the Queen Creek dra inage  bas in  i n  
August 1954 was the  most s eve re  storm t h a t  could b e  considered 
reasonably c h a r a c t e r i s t i c  of t he  region.  This s torm was transposed t o  
t h e  study area ,  us ing  10-year, 6-hour r a i n f a l l  s t a t i s t i c s  and was used 
as t he  Standard P r o j e c t  Storm. The cont r ibu t ing  outf low from the Dreamy 
Draw Dam during t h i s  storm would be  approximately 220 c f s  (SPF). The 
study a rea  was divided i n t o  appropriate  subareas and t h e  SPF components 
from t h e  Standard P r o j e c t  Storm w e r e  computed f o r  each subarea under 
f u t u r e  condit ions cons idera  t i on .  

1.14 Using the b a s i c  temporal and s p a t i a l  c h a r a c t e r i s t i c s  of the  Queen 
Creek storm, 100-year r a i n f a l l  s t a t i s t i c s  were used to develop a 100- 
year  storm. This storm was centered below Dreamy Draw Dam so as to  
produce the corresponding 100-year peak d i s  charge on Dreamy Draw. 
Outflow from the dam corresponding to 100-year peak discharge would be 
approximately 140 c f s  . One-hundred-year peak d i s  charges were computed 
f o r  each subarea. The r e s u l t i n g  discharges a r e  t a b u l a t e d  i n  t a b l e  1. 

I Table 1 

I Dreamy Draw Peak Discharge With P r o j e c t  

I E f f e c t i v e  Drainage Area 0.65 sq.  m i  

100-Year Flood 
Concentrat ion Po in t  Loca t ion  ( c f s )  

Imnediately downstream of 
Dreamy Draw Daw 

Approximately 1200 f t  . 
downstream of Dreamy Draw Dam 

SPF 
( c f s )  

J u s t  upstream of confluence 1,000 
wi th  Arizona Canal 

3 



@ HYDRAULIC ANALYSIS 

1.15 I n  t h e  hydraul ic  analyses  f o r  Dreamy Draw, es t imates  of t h e  
e l e v a t i o n s  of  t he  100-year f lood and t h e  SPF were developed. Water 
su r f ace  p r o f i l e s  of the 100-year f lood  and SPF were computed us ing  the 
U.S. Army Corps of Engineers HEC-2 backwater computer program. Cross 
s e c t i o n s  f o r  t h e  backwater a n a l y s i s  = r e  taken from topographic maps a t  
i n t e r v a l s  of approximately 500 f e e t  i n  open areas ,  200 f e e t  i n  t h e  urban 
a r e a s ,  and a t  c l o s e r  i n t e rva l s  above and beiow bridges.  

1.16 Channel roughness f a c t o r s  (Mannings' "n") values were based  on 
f i e l d  inspec t i o n .  The 'In" va lues  ranged from 0.035 to 0.045 f o r  the  
channel and t h e  overbanks. 

1.17 The Dreamy Draw physical  f e a t u r e s  described i n  paragraph 1.05 
c r e a t e s  two d i s t i n c t  flow regimes and consequently,  two d i s t i n c t  f lood  
c h a r a c t e r i s t i c  zones with 14th S t r e e t  a s  the dividing l i n e .  The 100- 
year and SPF flow are confined by t h e  banks from Dreamy Draw Dam to  14th 
S t r e e t .  Downstream of 14th S t r e e t ,  on t h e  a l l u v i a l  cone, Dreamy Draw 
floodflows a r e  i n t e rcep ted  by t h e  Arizona Canal flood overf low near  13th 
S t r e e t .  The canal  a c t s  as  a  d i k e  w i t h  a  s torage  capac i ty  of about  27 
acre-£ e e t  when cont ro l led  by t h e  top o f  t he  higher  south c a n a l  bank. 
However, Dreamy Draw floodflows w u l d  f i l l  the  r e l a t i v e l y  small  s to rage  
capac i ty  wel l  before  the peak runof f  reached the canal.  Consequently,  . 
the s t a r t i n g  water surface e l e v a t i o n  was assumed to be 1 f o o t  h ighe r  

0 than t h e  south bank of the cana l .  

1.18 The 100-year flood would break  out  a t  the 13th S t r e e t  dip-crossing 
and would inundate  an i r r e g u l a r  a r e a  on the  east  s ide  of t h e  draw and 
flood the  west s i d e  over to Belmont Avenue (p l a t e  1 ) .  The SPF would 
break ou t  j u s t  above 13th S t r e e t  and spread  eastward over t h e  e n t i r e  
area wh i l e  Hayward Avenue would r e p r e s e n t  the west overflow l i m i t .  The 
ex ten t  of t he  inundated a rea ,  a s  shown on p l a t e  1,  i s  dependent on the 
Arizona Canal flood s tage as  noted i n  paragraph 1.17. However, t h e  
condi t ions  i l l u s t r a t e d  on p l a t e  1 a r e  r ep re sen ta t ive  of probable  
condi t ions  based on h i s t o r i c a l  obse rva t ions .  When the  Arizona Canal 
d ive r s ion  channel i s  completed i n  t h e  next  10 years ,  t h e r e  w i l l  be  a  
reduct ion  i n  t h e  flood prone a r e a s  downstream of 13th S t r e e t  because the 
b ackwater i n f luence  of the  Arizona Canal would be minimized. 

1.19 Flood p r o f i l e s  were drawn showing computed water-surf ace  
e l e v a t i o n s  to an accuracy of 0.5 f o o t  f o r  floods of t h e  100-year and SPF 
recur rence  i n t e r v a l .  Locations of s e l e c t e d  cross s ec t ions  used i n  t he  
hydraul ic  ana lyses  a r e  shown on t h e  Flood P r o f i l e s ,  p l a t e  2. 
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I1 - FLOOD PLAIN MANAGE;MENT APPLICATION 

G ene ra 1 

t th  

the 

:j 

SPF 
e 

2.01 This s u p p l p e n t  is intended to  be used by l o c a l  governments such 
t h a t  they may adopt sound f lood p l a i n  management programs. Included i n  
t h i s  supplement a r e  f lood  boundary maps ( p l a t e  1 ) .  Discharges used i n  
de l inea t ing  floodways and floodway f r i n g e s  a r e  e i t h e r  the  re lease  from 
Dreamy Draw Dam dur ing  occurrence of the  Standard P ro jec t  Storm cen te red  
above Dreamy Draw Dam or t h e  runoff from a 100-year frequency storm 
centered below the  dam, whichever m u l d  be g r e a t e r .  Discharges r e f l e c t  
the  impact of f u t u r e  developnent i n  the  dra inage  bas in ;  t h i s  precludes 
t h e  need to r ev i se  t h e  d ischarge  r a t e  p e r i o d i c a l l y .  

Flood Boundaries 

2.02 I n  order t o  conform to a na t iona l  s tandard  without reg iona l  
d i scr imina t ion ,  t h e  100-year flood (adopted by t h e  FIA as t he  base 
f lood)  i s  used f o r  purposes of flood p l a i n  management. The SPF 
d e l i n e a t i m  i s  an i n d i c a t i o n  of add i t i ona l  a r e a s  of f lood r i s k  a long  
Dreamy Draw. The boundar ies  of the 100-year f lood  and the SPF have been 
de l inea ted  using t h e  f lood  e l eva t ions  determined a t  each cross  
s ec t ion .  Between c ros s  s e c t i o n s ,  t h e  boundaries  were in te rpola ted  us ing  
topographic maps a t  a s c a l e  of 1"=1001 wi th  a contour  i n t e r v a l  of 2 . 

f e e t .  In  cases where t h e  100-year flood and t h e  SPF boundaries a r e  
c l o s e  together,  only t h e  100-year flood boundary has been shown. 

2.03 Small a reas  w i t h i n  t h e  flood boundaries may l i e  above the  flood 
e l eva t ion ,  and t h e r e f o r e ,  not be  sub jec t  to f looding.  Such areas  a r e  
not  shown due t o  l i m i t a t i o n s  of the map s c a l e .  

Floodways 

2.04 Encroachments on f lood p l a i n s ,  such a s  a r t i f i c i a l  f i l l  and 
s t r u c t u r e s ,  would reduce the  f lood-carrying capac i ty  of Dreamy D r a w  and 
increase  flood h e i g h t s ,  t hus  i nc reas ing  the  f lood hazards i n  a r e a s  . 
beyond the encroachment i t s e l f .  One aspec t  of  f lood  p l a in  management 
involves balancing t h e  economic gain from f lood  p l a i n  development 
aga ins t  t he  r e s u l t i n g  i n c r e a s e  i n  flood hazard.  The concept of a 
floodway i s  used a s  a t o o l  t o  a s s i s t  l o c a l  communities i n  t h i s  aspec t  of 
f lood  p l a in  management. Under t h i s  concept,  t h e  a r e a  of the  100-year 
flood i s  divided i n t o  a floodway and a floodway f r i n g e .  The floodway is 
t h e  channel of a s t ream, p lus  any adjacent  f l ood  p l a i n  a reas ,  t h a t  must 
be k e p t  f r ee  of encroachment i n  order  t h a t  t h e  100-year flood be c a r r i e d  
without  s u b s t a n t i a l  i n c r e a s e s  i n  f lood h e i g h t s .  As minimum standards,  
U.S. Army Corps of Engineers  l i m i t s  such i n c r e a s e s  i n  flood he igh t s  t o - l  
f o o t ,  provided t h a t  hazardous v e l o c i t i e s  a r e  no t  produced . This  
£1 oodwa t e r  su r f  ace r i s e  c o n s t r a i n t  i s  i n  agreement with Maricopa County 
1977  Flo.od P l a i n  Regula t ions  f o r  Uncorporated Areas ( s ec t ion  3.11). 



0 2.05 The floodway proposed f o r  t h i s  study was determined on the  bas i s  
o f  equal conveyance reduction from each s i d e  of the flood plain. The 
r e s u l t s  of t h i s  analys is  a re  tabulated i n  t a b l e  2 a t  se lec ted  cross 
s e c t i o n s  f o r  Dreamy Draw. 

Table 2 
DREAMY DRAW FLOODWAY DATA 

Floodway Water Surface Elevat ion 

Flood Source 
Cross Sec t ion  Width 

(River Mile) (it.) 

Arizona Canal South Bank 
Arizona Canal North Bank 

48.0 
48.0 
42.3 
48.0 
35 .O 
57.0 
34.8 
59.0 
52.0 
81.4 
72.5 
47.0 
63.0 
59.6 
42.0 
47.5 
56.4 
21 .o 
21.0 
42.4 
38.1 
51.0 
44.1 
25.4 
43.5 
54.0 
64.9 
33.0 
44.8 
26.8 
63.3 
39.4 
74.8 

With Without 
Mean Floodway Floodway 

Sect ion Area Veloci ty  Fringe Fringe 

( f t .2 )  (£PSI (MSL) (HSL) 

2.07 
f loc  
enc c 
obst 
year 
bet1 
f loc  
hyd 
f i l l  

2.06 A s  shown on the  map e n t i t l e d  "Delineation of Flood Boundary and 
Floodway" ( p l a t e  11, the  f loodway boundaries were determined a t  d i s c r e t e  
cross  sec t ions  and the boundaries e r e  in terpola ted  between cross 
sec t ion .  I n  cases where the  100-year f lood and floodeay boundaries a r e  
c lose  together ,  only the floodway boundary has been shown. 



2.07 The a r e a  between the  floodway and the  boundary of t h e  100-year 
flood p l a i n  is termed the floodway f r i n g e .  The floodway f r i n g e  thus  
encompasses t he  por t ion  of the  f lood  p l a i n  t h a t  could be completely 
obs t ruc t ed  wi thou t  increas ing  t h e  water-surf ace e l eva t ion  of t h e  100- 
year f lood by more than 1 foo t  a t  any po in t .  Typical r e l a t i o n s h i p s  
between t h e  floodway and the floodway f r i n g e  and t h e i r  s i g n i f i c a n c e  t o  
flood p l a i n  development are  shown on f igu re  1 below. For purposes of 
hydraul ic  a n a l y s i s ,  it  has been assumed t h a t  the floodway f r i n g e  a rea  i s  
f i l l e d  in s o l i d  and has no overbank s t o r a g e  nor floodflow capac i ty .  



111 - RECREATION 

3.01 No structural recreation f a c i l i t i e s  are presently planned along 
Dreamy Draw between Dreamy Draw Dam and the Arizona Canal. 

IV - BRIDGES 

4.01 Floodway and floodway fr inge  delineation r e f l e c t  only exist ing 
bridges at 19th Street, Dreamy Draw Drive, and 16th Stree t .  There are 
no new bridges proposed for the study reach. 



V - OPERATION AND MAINTENANCE 

5.01 The floodway and floodway f r i n g e  d e l i n e a t i o n s  contained i n  t h i s  
supplemental r e p o r t  must be adopted by t h e  Flood Control  D i s t r i c t  of 
Maricopa County. Subsequent to  t h i s  a c t i o n ,  t h e  Flood Control D i s t r i c t  
i s  respons ib le  f o r  t he  management and maintenance of t he  floodway and 
floodway f r i n g e s ,  i n  accordance wi th  e  s t ab  l i shed  f lood p l a i n  management 

water su r f ace  p r o f i l e .  

5.03 A c r i t i c a l  review of t he  hydraul ic  c a l c u l a t i o n s  f o r  Dreamy Draw 
along with a  f i e l d  i n s p e c t i o n  determined t h a t  t h e  above c r i t e r i a  f o r  
sediment ranges could not  be met i n  t he  Dreamy Draw reach s tudied .  
Upstream f  tom 14th S t r e e t  ( r i v e r  mile  of  0.45 ) t h e  100-year f lood flow 
i s  a t  or near  c r i t i c a l  depth such t h a t  scour  of the  soft-bottom 
streambed would occur.  Downstream from 14th S t r e e t  ( r i v e r  mile  0 . 4 3 )  
the  100-year f loodflow i s  s u b c r i t i c a l ,  b u t  i n  a  high dens i ty  urbanized 
area.  Fences and s t r u c t u r e s  border t he  streambed ( r e f .  para.  1.07) and 
would a f f e c t  t he  containment and overflow on an ind iv idua l  b a s i s .  I n  
addi t ion  d ip-cross ings  a t  12th and '13th S t r e e t s  would permit breakout  
souther ly  to t h e  Arizona Canal i n  an unpred ic t ab le  manner; i t  would be 
dependent on t h e  ex  t e n t  of t he  Arizona Canal nor th  overbank f looding  
(not  pa r t  of t h i s  s tudy) .  Thus a  sediment range downstream of 14th 
S t r e e t  would b e  an u n r e l i a b l e  measurement of t h e  Dreamy Draw flow 
conveyance change because of the  p o t e n t i a l  f lood a c t i v i t y  of t he  Arizona 
Canal whi& may or  may not be i n  phase w i t h  Dreamy Draw peak flows. 

9 



VI - COST ESTIMATES 

6 . O 1  The floodway and floodway f r i n g e  d e l i n e a t i o n  wi th  t h e i r  respec t ive  
water  s u r f a c e  p r o f i l e s  and t h e  SPF overflow area were computed f o r  
Dreamy Draw between Dreamy Draw Dam and t h e  Arizona Canal u s ing  J u l y  
1977 topography. No major new development or  changes i n  topography a r e  
a n t i c i p a t e d  p r i o r  to completion of the  f i n a l  d e l i n e a t i o n s ;  however, t h e  
d e l i n e a t i o n s  w i l l  be reviewed and updated a s  necessary p r i o r  to  
publ i sh ing  the data  a s  an appendix to t he  Dreamy Draw Dam 0&M Manual. 
The cos t  es t imate presented i n  t a b l e  3 includes the cos t  of preparing 
t h i s  supplement and t h e  0 and M manual appendix. 

Table 3 
Deta i led  F i r s t  Cost Est imate - Dreamy D r a w  

( ~ r e a m y  Draw D a m  to Arizona Canal) 

(Oct 1978 p r i c e  l e v e l s )  

Acct. 
No. Descr ip t ion  

30. Engineering and Design 
Topography 
Del inea t ion  of floodway and floodway 

f r inges  
To ta l ,  ECD 

31. Supervis ion and Adminis t ra t ion  

51. O&M Manual 

T o t a l  

V I I  - CONCLUSIONS 

Amount 
S ub 

T o t a l  To ta l  

7.01 I n  accordance wi th  the  l o c a l  cooperat ion agreement, we have 
d e l i n e a t e d  the  designated floodway and floodway f r i n g e s  f o r  Dreamy Draw 
from Dreamy Draw Dam to t h e  Arizona Canal. The d e l i n e a t i o n s  have been 
coord ina ted  with the  Flood Control  D i s t r i c t  o f  Maricopa County and the  
C i t y  of  Phoenix. The approved del ineatpons , which w i l l  be  incorporated 
i n t o  t h e  Dreamy Draw Dam OhM manual, must be adopted by t h e  Flood 
Con t ro l  D i s t r i c t  and used a s  the  b a s i s  f o r  management and maintenance of 
t h e  designated floodway and floodway f r i n g e s  . 

10 
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TABLE 1 

DESIGN PEAK DISCHARGES 
FUTURE CONDITIONS WITH PROJECT 

DRAINAGE 
AREA SPF 

LOCATION ( m i 2  ( r t 3 / ~ )  

DREAMY DRAW 

Inflow - Dreamy Draw Dam 1.26 3600( ) 

Outflow - Dreamy Draw Dam o 220(9) 

A t  ACDC 0.74 2 1 0 0 ( ~ )  

CAVE CREEK 

Inflow - Cave But tes  Dam 191 89 , o o o ( ~ )  

Outflow - Cave But tes  D a m  0 

Above Deer Valley Creek 4 .5 11 , o o o ( ~ )  

Below ,Deer Valley Creek 5 -0 I Z , O O O ( ~ )  

Above East Fork-Cave Creek 8.1 13 , 0 0 0 ( ~ )  

Below East  Fork - Cave Creek 21 .I 31 , o o o ( ~ )  

Above Moon Valley Creek 22.5 31 , o o o ( ~ )  

Below Moon Valley Creek 29 * 3  3 6 , 0 0 0 ( ~ )  

A t  ACDC 30.4 36 , o o o ( ~ )  

ACDC 

Cudia City Wash 

Above 32nd S t .  

Near Sahuaro D r .  7 .7 8 5 0 0 ( ~ )  

Near Oco t i l lo  Rd. 8.8 9 0 0 0 ( ~ )  

Below 16th S t .  9 .9 9 3 0 0 ( ~ )  

Above Northern Ave. (Below 
Dreamy Draw) 11.8 10,000(6) 

Below 10th S t .  14.5 1 3 , 0 0 0 ( ~ )  



103gU Above New River 

1039 Below New River 

1040 AtI -10Fwy 

1042 A t  Avondale 

in&? Above Gi la  River 

LOCATION 

AGUA FRIA RIVER (14) 

by t h i s  s tudy.  

O) Drainage a r e a  inc ludes  

100-year f lood = 12,00 

TABLE 1 (continued) 

DRAINAGE 
AREA . SPF 100-YEAR FLOOD 

9 0 , 0 0 0 ( ~ )  

95 , o o o ( ~ )  

9 1 , ooo (5)  

90, O O O ( ~ )  

89 , o o o ( ~ )  

(7)  Ref. 3 :  l o c a l  storm--not desikn flood. 

) (6)  100-year design,  without  freeboard.  

I (7) No comparable CP i n  previous  r epor t s .  

I Discharge assumes subarea  17 (D.A. = 11 mi2) is diver ted  by Black Canyon 
Highway and c o n t r i b u t e s  t o  ACDC upstream of t h e  Black Canyon Highway 
bridge t h a t  c r o s s e s  ACDC; g iven drainage area includes  subarea 17. 

an a d d i t i o n a l  5 m i 2  of t h e  a r e a  between New River 
and Skunk Creek ( s e e  para. 8.04). Discharges determined U S  ng $ revised % a t u r a l n  drainane-boundaries a re :  SPF = 24,000 ft  is; 



Qila River Basin 

Phoenix, Arizona, and Vicinity 
(Including New River) 

Arizona C a n a l  Diversion Channel 
40th Street to  Cactus Road 

(Including Cudia City Wash Sediment Basin, 
Cave Creek Sediment Basin, and Cave Creek channel) 

Design Memorandun No. 12 
Feature Design for Arizona Canal 

Diversion Cbannel--40th Street to  
Cactus Road 

FINAL 



PREFACE 

ENGINEERING DIVISION c -,- 

The purpose of t h e  Phase I s t u d i e s  was t o  r ev i ew  t h e  New River and 
Phoenix C i t y  Streams, Ar izona ,  Flood Control P r o j e c t ,  as au thor ized  
( H .  Doc. 89-216, 1 s t  S e s s . ) ,  and t o  e i t h e r  reaffirm t h e  recommended p lan  
o r  r e fo rmula t e  and deve lop  a p l a n  more s u i t a b l e  under  e x i s t i n g  
c o n d i t i o n s .  

The purpose o f  t h e  Phase I1 s t u d i e s  was t o  deve lop  t h e  t e c h n i c a l  
d e s i g n  o f  t h e  s t r u c t u r e s  neces sa ry  t o  ach ieve  t h e  o b j e c t i v e s  s e l e c t e d  i n  
t h e  Phase I r epo r t .  

The purpose of  t h i s  r e p o r t  i s  t o  provide t h e  t e c h n i c a l  design of t h e  
Arizona Canal Divers ion  Channel (40 th  S t r e e t  t o  Cac tus  Road), Cudia C i t y  
Wash and Cave Creek Sediment Bas ins  and Cave Creek Channel a s  a  b a s i s  
f o r  p r epa r ing  t h e  p l ans  and s p e c i f i c a t i o n s  f o r  c o n s t r u c t i o n .  



ENGINEERING DIVISION 

LIBRARY 

EXECUTIVE SUMMARY 

A flood hazard e x i s t s  i n  t h e  Phoenix me t ropo l i t an  a rea  ( i n  s o u t h  
c e n t r a l  Arizona) a l o n g  Cave Creek from t h e  e x i s t i n g  Cave But tes  Dam t o  
t h e  S a l t  River ,  a l o n g  and downstream from t h e  Arizona Canal between 
Cudia Ci ty  Wash and Skunk Creek, and a l o n g  Skunk Creek and the  New and 
Agua F r i a  Rivers .  More s p e c i f i c a l l y ,  t h e  Arizona Canal i n t e r c e p t s  and 
c a r r i e s  flows u n t i l  i ts  banks a r e  overtopped and floodflows d i scha rge  
i n t o  the  me t ropo l i t an  Phoenix a rea .  Under s t a n d a r d  p ro j ec t  f lood (SPF) 
condi t ions ,  t h e  inunda t ion  a r e a  would comprise approximately 50,500 
a c r e s  i nc lud ing  approximately 25,000 a c r e s  i n  downtown Phoenix and 
surrounding urban a r e a s .  

A combination s t ruc tu ra l -nons t ruc tu ra l  p l a n  was determined t o  be t h e  
b e s t  s o l u t i o n  t o  t h e  f lood  problem i n  t h e  p r o j e c t  a rea .  Normally, t h e  
Phase I1 Design Memorandum (DM) is  a s i n g l e  r e p o r t  covering t h e  e n t i r e  
p ro j ec t .  I n  t h i s  i n s t a n c e ,  however, i t  has  been prepared a s  a s e r i e s  o f  
design memorandums f o r  each of  the s e p a r a b l e  f e a t u r e s  of t he  p r o j e c t  
because the  approved p l a n  is complex, r e q u i r i n g  up-to-date informat ion  
on rights-of-way and r e l o c a t i o n s .  A d d i t i o n a l l y ,  t h i s  r epo r t  has  been 
prepared a s  a F e a t u r e  Design Memorandum t o  p r e s e n t  a de t a i l ed  a n a l y s i s  
of the (1 )  Arizona Canal Diversion Channel (ACDC) from 40th S t r e e t  t o  
Cactus Road ( r e a c h e s  2 ,  3 ,  and 41, (2 )  Cudia C i t y  Wash Sediment Bas in ,  
(3)  Cave Creek Sediment Bas in ,  and ( 4 )  Cave Creek Channel. 

The ACDC w i l l  be cons t ruc t ed  j u s t  n o r t h  o f  t h e  Arizona Canal. Where 
poss ib l e  t he  l e f t  w a l l  o r  s i d e  s lope  of t h e  channel  w i l l  be near  t h e  
nor th  rights-of-way l i n e  of t h e  canal .  Reaches 2 ,  3, and 4 w i l l  ex t end  
from Cudia C i t y  Wash t o  Cactus Road, a d i s t a n c e  of approximately 12.5 
miles .  In  con junc t ion  wi th  reach 1 (Cactus Road t o  Skunk Creek, 
discussed i n  DM No. 3, p a r t  5 ) ,  reaches 2 ,  3 ,  and 4 w i l l  provide 
p ro t ec t ion  t o  r e s i d e n c e s ,  bus inesses ,  and o t h e r  land uses  of urban 
Phoenix t h a t  a r e  s o u t h  of t h e  Arizona Canal by d i v e r t i n g  flows t o  Skunk 
Creek and t h e  New and Agua F r i a  Rivers.  



Reach 4 ,  t h e  upstream p a r t  o f  t h e  ACDC, w i l l  begin a t  Cudia C i ty  
Wash and extend downstream t o  Dreamy Draw (4.2 mi l e s ) .  I n  t h i s  reach 
t h e r e  w i l l  b e  a concre te  r e c t a n g u l a r  s e c t i o n .  The channel  w i l l  be open 
except  f o r  covered reaches (1) a l o n g  Stanford  Drive j u s t  e a s t  o f  32nd 
S t r e e t  and ( 2 )  j u s t  e a s t  o f  t h e  Arizona Biltmore Hote l  t o  24th  S t r e e t .  

Reach 3,  a concre te  r e c t a n g u l a r  s e c t i o n ,  w i l l  ex tend  from Dreamy 
Draw t o  Cave Creek (3.6 m i l e s ) .  The channel w i l l  be  open excep t  f o r  a 
covered reach  ad jacent  t o  t h e  Sunnyslope High School. 

Reach 2 is comprised o f  r each  2B, a concre te  r e c t a n g u l a r  channel ,  
t h a t  w i l l  extend from Cave Creek t o  Cactus Road (3.7 m i l e s )  and reach 
2A, a 1.0 mile-long concre te  t r a p e z o i d a l  s e c t i o n ,  from j u s t  west o f  43rd 
Avenue t o  approximately 1300 f e e t  northwest  of Cactus Road. 

The ACDC and t h e  two b a s i n s  a r e  designed t o  c a r r y  t h e  100-year 
f lood.  The channel  w i l l  be en t renched  f o r  its e n t i r e  l e n g t h  t o  a l low 
s i d e  in f lows  t o  e n t e r  over  t h e  channel  walls. Confluence s t r u c t u r e s  
w i l l  be  r equ i r ed  a t  major t r i b u t a r y  l o c a t i o n s ,  p ipe  i n l e t s  and overflow 
s p i l l w a y s  w i l l  be used where l o c a l  ponding occurs ,  and drop  i n l e t  
s t r u c t u r e s  w i l l  be used a long  t h e  covered channel.  A t o t a l  o f  
28 v e h i c u l a r  br idges  w i l l  be  r e q u i r e d  a t  a l l  s t r e e t s ,  dr iveways,  and 
highways t h a t  p r e s e n t l y  c r o s s  t h e  cana l ;  f i v e  new p e d e s t r i a n  b r idges  
w i l l  a l s o  be required.  A 14-foot-wide maintenance road w i l l  be  
cons t ruc t ed  a long  the  south s i d e  of  t h e  channel f o r  its e n t i r e  l eng th ,  
and wherever poss ib l e ,  on t h e  n o r t h  s i d e .  Bridge underpasses  w i l l  be 
r equ i r ed  on t h e  south s i d e  o f  t h e  channel a t  f i v e  heavy t r a f f i c  

@ i n t e r s e c t i o n s .  

To reduce the  amount of sediment  e n t e r i n g  t h e  channel ,  two sediment 
bas ins  w i l l  be r equ i r ed ,  one a t  t h e  upper end of reach  4 on Cudia C i ty  
Wash and one no r th  of  t he  ACDC on Cave Creek. Cave Creek Channel (1.86 
m i l e s )  w i l l  extend from Cave Creek Sediment Basin t o  its conf luence  with 
t h e  ACDC i n  reach 2. The channel  w i l l  be t r a p e z o i d a l  from t h e  bas in  t o  
1238 f e e t  upstream from t h e  conf luence ,  where it w i l l  t r a n s i t i o n  t o  a 
r e c t a n g u l a r  concre te  s e c t i o n .  

The t o t a l  first c o s t  f o r  S t age  2 cons t ruc t ion  f o r  t h e  ACDC reaches 
2, 3, and 4, Cudia C i ty  Wash Sediment Basin, Cave Creek Sediment Basin, 
and Cave Creek Channel ( f l ood  c o n t r o l  and r e c r e a t i o n a l  f a c i l i t i e s ,  a s  
we l l  as l a n d s  and r e l o c a t i o n s  and c u l t u r a l  r e s o u r c e s ) ,  is es t imated  a t  
$ 2 1 9 . 0 ~  m i l l i o n  (October 1985 p r i c e  l e v e l s ) ,  of which $ 1 3 8 . 0 ~  m i l l i o n  is 
a Fede ra l  c o s t  and $ 8 1 . 0 ~  m i l l i o n  is a non-Federal c o s t .  

y ~ o u n d e d  t o  t h r e e  s i g n i f i c a n t  f i g u r e s .  
D ~ o u n d e d  t o  two s i g n i f i c a n t  f i g u r e s  . e. 
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1. INTRODUCTION 

Reaches 2 (comprised of 2A and 2B), 3, and 4 of t h e  Arizona Canal  
Diversion Channel (ACDC), Cudia C i t y  Wash t o  Cactus  Road, i n c l u d i n g  
Cudia C i ty  Wash Sediment Basin,  Cave Creek Sediment Basin,  and Cave 
Creek Channel, a r e  f e a t u r e s  of t he  recommended p lan  presented i n  t h e  
Phase I1 General  Design Memorandum. These f e a t u r e s  of t h e  o v e r a l l  
p r o j e c t  and t h e i r  l o c a t i o n s  a r e  shown on p l a t e s  1 and 2. I n  con junc t ion  
with reach 1 (Cactus  Road t o  Skunk Creek) ,  t h e  ACDC w i l l  i n t e r c e p t  and 
d i v e r t  t r i b u t a r y  f lows  from Cudia C i t y  Wash t o  Skunk Creek, and w i l l  
d i s cha rge  t h e  f lows i n t o  Skunk Creek where t hey  w i l l  even tua l ly  f low t o  
t h e  f i n a l  po in t  o f  d i s p o s a l  a t  t h e  G i l a  River .  The purpose o f  t h e  ACDC 
is t o  e l i m i n a t e  t h e  over topping  and l e v e e  f a i l u r e s  a long t h e  Arizona 
Canal,  and t h e  subsequent  f l ood ing  o f  urban Phoenix caused by 
f loodflows.  It is an i n t e g r a l  p a r t  of t h e  o v e r a l l  recommended p l a n .  

P r o j e c t  A u t h o r i z a t i o n  

The Phoenix, Arizona,  and V i c i n i t y  ( i n c l u d i n g  Mew River)  Flood 
Control  P r o j e c t  - a l s o  known a s  t he  New River  and Phoenix C i t y  S t reams 
Flood Cont ro l  P r o j e c t  - was au tho r i zed  by t h e  R ive r s  and Harbors - 
P u b l i c  Works Act o f  1965, Pub. L. 89-298, 1965 U.S. Code Cong & Ad News 
(79 s t a t . )  1074, which s t a t e s ,  i n  p a r t ,  under  Sec t ion  204 t h a t :  

The p r o j e c t  f o r  f lood  p r o t e c t i o n  a t  Phoenix, Arizona 
and v i c i n i t y ,  is hereby a u t h o r i z e d  s u b s t a n t i a l l y ,  i n  
accordance w i t h  t h e  recommendations of  t h e  Chief of 
Engineers  i n  House Document Numbered 216, Eighty-ninth 
Congress,  a t  an es t imated  c o s t  o f  $58,310,000. 

Desc r ip t i on  of Area 

LOCATION 

The ACDC w i l l  be l o c a t e d  i n  t h e  m e t r o p o l i t a n  a r e a  of Phoenix, 
Arizona, a d j a c e n t  t o  t h e  no r th  s i d e  of t h e  Arizona Canal f o r  most o f  



its e x t e n t .  Reaches 2,  3, and 4 will extend upstream from Cactus Road 
t o  j u s t  west of 40th s t reet  fo l l owing  a southeast- to-northwest  
a l ignment .  Cudia C i t y  Wash Sediment Basin w i l l  be n o r t h  o f  the  Arizona 
Canal  and West of  40 th  S t r e e t  a t  t h e  upper end of t h e  ACDC on Cudia C i t y  
Wash. Cave Creek Channel w i l l  fo l low t h e  n a t u r a l  a l ignment  of Cave 
Creek,  beginning j u s t  n o r t h  o f  Cactus Road and e x t e n d i n g  southward t o  
t h e  ACDC. Cave Creek Sediment Basin w i l l  be l o c a t e d  on Cave Creek n o r t h  
of Cac tus  Road. See p l a t e  3 f o r  p r o j e c t  l o c a t i o n .  

DRAINAGE ARM 

Reaches 2 ,  3, and 4 o f  t h e  ACDC w i l l  d r a i n  an  a r e a  o f  about 72 
s q u a r e  miles .  When a l l  f o u r  reaches  of t h e  ACDC a r e  complete,  t h e  ACDC 
w i l l  d r a i n  approximately 86 squa re  miles  of  a r e a  from Cudia C i ty  Wash t o  
Skunk Creek. Some of  t h e  d r a i n a g e  a r ea s  a r e  ve ry  f l a t  (10 t o  20 f t / m i )  
and r u n o f f  w i l l  e n t e r  t h e  ACDC a s  shee t f low ove r  t h e  n o r t h  bank. The 
largest s i n g l e  c o n t r i b u t i n g  a r e a  i n  terms of d i s c h a r g e  magnitude is Cave 
Creek. The channel w i l l  a l s o  c a r r y  outflows from Cave But tes  Dam (486 
f t 3 / s  maximum). 

Scope o f  Report 

The ACDC has been d i v i d e d  i n t o  f i v e  reaches  f o r  t h e  purpose of 
s t a g e d  cons t ruc t ion .  Reach 1 ex tends  from Cactus  Road t o  Skunk Creek, 
r each  2A from 47th Dr ive  t o  Cactus  Road, reach 2B from Cave Creek t o  
47 th  Dr ive ,  reach 3 from Dreamy Draw t o  Cave Creek,  and reach 4 from 
Cudia C i t y  Wash t o  Dreamy D r a w .  Also t o  be c o n s t r u c t e d  a r e  Cave Creek 

@ C h a n n e l ,  Cave Creek Sediment Bas in ,  and Cudia C i t y  Wash Sediment Basin.  

The f e a t u r e  des ign  f o r  reach  1 was presen ted  i n  a previous f e a t u r e  
des ign  memorandum, No. 3, p a r t  5. 

T h i s  r e p o r t  is  a f e a t u r e  des ign  memorandum f o r  r eaches  2 ,  3, and 4 
o f  t h e  ACDC (Cudia C i t y  Wash t o  Cactus Road), Cudia C i t y  Wash Sediment 
Bas in ,  Cave Creek Sediment Bas in ,  and Cave Creek Channel. 

Coord ina t ion  With Others 

The s t u d i e s  descr ibed  i n  t h i s  r epo r t  were coo rd ina t ed  with t h e  l o c a l  
sponso r ,  t h e  Flood Con t ro l  District of Maricopa County, and the  
r e p r e s e n t a t i v e s  of t h e  Town o f  Pa rad i se  Val ley ,  C i t y  o f  Phoenix, 
Maricopa County, t h e  S t a t e  o f  Arizona, and t h e  F e d e r a l  agenc ies  t h a t  
have an i n t e r e s t  i n  t h e  p r o j e c t .  Also, e x t e n s i v e  coo rd ina t ion  has been 
undertaken wi th  t he  S a l t  R ive r  Val ley  Users' A s s o c i a t i o n ,  a l s o  known a s  
t h e  S a l t  River  P r o j e c t  (SRP), o p e r a t o r s  of t h e  Arizona Canal. I n  s i x  
s h o r t  r eaches  along t h e  ACDC, t h e  c u t  s l ope  o f  t h e  channel  may encroach 
on SRP proper ty .  The Corps h a s  informed SRP o f  t h e s e  p o s s i b l e  
encroachments and is c o n t i n u i n g  t o  make neces sa ry  ad jus tmen t s  t o  s a t i s f y  
SRP requirements .  



Reaches 2 ,  3, and 4 of  t h e  ACDC w i l l  be designed t o  c a r r y  a 100-year 
f lood .  The channel  r eaches  w i l l  i n t e r c e p t  flow from smal l  d r a inage  
a r e a s  from t h e  no r th  and d i v e r t  them westward t o  reach  1 and i n t o  Skunk 
Creek. Fea tu re s  of reaches  2 ,  3, and 4 w i l l  i n c l u d e  a main channel  
(ACDC), Cudia C i t y  Wash Sediment Basin;  Cave Creek Sediment; Cave Creek  
Channel; p rov i s ions  f o r  low f lows ,  s i d e  d ra inage ,  and dra inage  system; 
r e l o c a t i o n s  of  u t i l i t i e s ,  roads ,  and b r idges ;  s a f e t y  p rov i s ions ;  
maintenance roads ;  i n v e r t  a c c e s s  ramps; i n v e r t  access l a d d e r s ;  under- 
passes ;  e s t h e t i c  des ign ;  e ros ion  c o n t r o l ;  and r e c r e a t i o n a l  development. 
P e r t i n e n t  information on t h e s e  f e a t u r e s  is given i n  t h e  fo l lowing  
paragraphs.  The p r i n c i p a l  f e a t u r e s  of t h e  p r o j e c t  are shown on p l a t e s  4 
through 28. Sec t ions  showing channel  c r o s s - s e c t i o n a l  geometry a r e  shown 
on p l a t e s  29 through 34. 

Flood Con t ro l  

The f lood  c o n t r o l  p o r t i o n  of t h e  p r o j e c t  w i l l  i n c l u d e  t h e  ACDC, Cave 
Creek Channel, and sediment  bas in s  on Cudia C i t y  Wash and Cave Creek. 

Two sediment basins--Cudia C i t y  Wash Sediment Basin and Cave Creek 
Sediment Basin--will  be cons t ruc t ed .  The bas in s  a r e  designed t o  reduce  
t h e  amount o f  sediment f lowing i n  t h e  ACDC by induc ing  d e p o s i t i o n  o f  
most of  t h e  sand and a l l  of  t h e  g r a v e l  l oad  w i t h i n  t h e  b a s i n s ,  t he reby  
exc luding  t h i s  m a t e r i a l  from t h e  ACDC. Each f a c i ' l i t y  w i l l  c o n s i s t  
b a s i c a l l y  of  a  ba s in  excavated below e x i s t i n g  grade ,  an i n l e t  chu te  a t  
t h e  upstream end, and a  s p i l l w a y  and o u t l e t  works a t  t h e  downstream end. 

Cudia City Wash Sediment Basin 

The Cudia C i t y  Wash Sediment Basin s i t e  i s  n o r t h  o f  t he  Arizona 
Canal and Camelback Road, and west of 40th S t r e e t  and is most ly  i n  an 
undeveloped a r e a  w i t h i n  t h e  p rope r ty  boundaries  of  t h e  Phoenix Country 
Day School  ( p l .  5). 



3. BASIS FOR DESIGN 

Hydrology 

INTRODUCTION 

This  s e c t i o n  p r e s e n t s  design hydrology i n  suppor t  of the  Fea tu re  
Design Memorandum (FDM) s t u d i e s  f o r  t h e  Arizona Canal Diversion Channel 
(ACDC). It adds t o ,  and i n  some i n s t a n c e s ,  r e v i s e s  hydro logic  
informat ion  p re sen ted  i n  t h e  ACDC General  Design Memorandum (GDM), 
No. 3, p a r t  5, da ted  March 1985 and Design Memorandum No. 2,  Hydrology, 
P a r t  2, dated 1982. 

Design f lows i n  t he  ACDC GDM a r e  reproduced i n  t a b l e  3 and on p l a t e  
42. Boundaries f o r  dra inage  a r e a s  a r e  shown on p l a t e  43. S ince  t h e  GDM 
was w r i t t e n ,  d e t a i l e d  s i d e  in f l aw  s t u d i e s  f o r  reaches  2,  3,  and 4 f o r  
t h e  ACDC have been completed. S ide  inf lows  t o  reach  2 were determined 
i n  t h e  GDM, b u t  more i n l e t  s t r u c t u r e s  have s i n c e  been added t o  t h e  
design i n  o r d e r  t o  d i r e c t  sma l l e r  flows i n t o  t h e  ACDC. (See d i s c u s s i o n  
under t he  heading,  f tHydraul ic  Design Sect ion."  ) The s i d e  in f low 
a n a l y s i s  f o r  reaches  3 and 4, and i n t e r i o r  d ra inage  a n a l y s i s  f o r  t h e  
Cave Creek Sediment Bas in  a r e  b r i e f l y  d iscussed .  The s t anda rd  p r o j e c t  
f lood  and 100-year f lood  peak d i scha rges  were developed accord ing  t o  t h e  
procedures o u t l i n e d  i n  DM No. 2. (See i t em "3" i n  t h e  fo l lowing  list o f  
prev ious  r e p o r t s  1. 

PREVIOUS REPORTS 

Previous  des ign  memorandum con ta in ing  hydrology f o r  t he  s t u d y  a r e a  
a r e :  

1. I t G i l a  R ive r  Bas in ,  New River  and Phoenix C i t y  Streams, Arizona, 
Design Memorandum No. 1,  F e a t u r e  Design f o r  Dreamy D r a w  Dam," 
dated  Janua ry  1972. 



2. "Gila River Basin, New River and Phoenix Ci ty  Streams, Arizona, 
Design Memorandum No. 2, Hydrology, P a r t  1," dated October 1974. 

3. "Gila River Basin, Phoenix, Arizona, and V i c i n i t y  ( Inc luding New 
~ i v e r ) ,  Design Memorandum No. 2, Hydrology, Pa r t  2," dated 1982. 

4. "Gila River Basin, New River and Phoenix Ci ty  Streams, Arizona, 
Design Memorandum No. 3,  General Design Memorandum - Phase I, 
Plan Formulation, Appendix 1 ,"  dated March 1976. 

5. "Gila River Basin, New River and Phoenix Ci ty  Streams, Arizona, 
Design Memorandum No. 3, General Design Memorandum - Phase 11, 
P r o j e c t  Design, Pa r t  1 ,  Cave But t e s  Dam (Including Cave Creek t o  
Peor ia  Avenue)," dated J u l y  1976. 

6. "Gila River Basin, Phoenix, Arizona, and Vic in i ty  ( Inc luding New 
River) ,  Design Memorandum No. 3,  General Design Memorandum-- 
Phase 11, P r o j e c t  Design, P a r t  5 ( Inc luding Feature  Desjgn f o r  
Cactus Road t o  Skunk Creek)," dated March 1985 ( h e r e a f t e r  
r e f e r r e d  t o  a s  t h e  ACDC GDM). 

Table 3.  ACDC Design Discharges -- Future Conditions With Projec t .  

Drainage 100-Year Flood 
CP Location Area ( m i 2 )  ( f t 3 )  

@ 101 Cudia Ci ty  Wash 4*9 6,700 
102 Above 32nd S t r e e t  6 - 3  7,900 

Near Sahuaro Drive 
Near O c o t i l l o  Road 
Below 16th S t r e e t  
Above Northern Avenue 
(Below 'Dreamy Draw) 
Below 10th S t r e e t  
Above Cave Creek 
Below Cave Creek 
Near 51s t  Avenue 
Above Skunk Creek 

SIDE IlPFLOY ANALYSIS 

ACDC Reach 4 - Cudfa C i t y  Wash to Dreamy Draw 

Reach 4 has four  major s i d e  inf lows,  which were determined f o r  t h e  
ACDC GDM, No. 3 ,  p a r t  5 and are l i s t e d  i n  t a b l e  4 of  t h i s  FDM. Minor 
s i d e  inflows a r e  presented i n  t h e  Hydraulic Design Sect ion  of t h i s  
r epor t  . 

The ACDC is covered through t h e  Arizona Biltmore E s t a t e s  between an 
area  west of 32nd S t r e e t  and 24th S t r e e t  (Sta .  945+45 t o  S t a .  899420) 
approximately 4600 f e e t  (p l .  43, sh. 1).  A d e t a i l e d  s i d e  dra inage  

3 4 



a n a l y s i s  was done t o  provide 100-year flood peak discharges for 
hydrau l i c  design considera t ions  a s soc ia ted  with t h i s  covered sec t ion  
(p ls .  42 and 43). Several  small r e t a r d i n g  s t r u c t u r e s  and flood contro l  
swales r e g u l a t e  surf  ace runoff  over  t h e  Arizona B i l  tmore Hote l  lands and 
nor th  g o l f  course. These s t r u c t u r e s  and diversion swales were 
considered i n  t h e  a s s e s s m e n t  o f  peak discharges at 11 concentra t ion  
po in t s  along t h i s  proposed covered p a r t  of  the ACDC. A schematic flow 
diagram f o r  t h i s  analys is  is presented  on p l a t e  44. Subarea boundaries, 
inc lud ing  r e t a r d i n g  s t r u c t u r e s ,  are shown on p l a t e  45. Bas in  charac- 
t e r i s t i c s  are given i n  t a b l e  5, p e r t i n e n t  routing d a t a  i n  t a b l e  6, and 
storage-outflow data  i n  t a b l e  7. 

AQX: Reach 3 - Dreamy Draw t o  Cave Creek 

Major s i d e  inflows t o  reach 3 a r e  taken from t h e  Phase I1 GDM and 
presented i n  t a b l e  4. About 2600 f e e t  of the ACDC i n  t h i s  reach a r e  
covered from Centra l  Avenue t o  Dunlap Avenue (Sta .  697+55 t o  Sta. 
671 +go), next  t o  the  Sunnyslope High School ( p l .  43, sh. 2). Most of 
the  f low which reaches t h i s  t r i a n g u l a r  s i d e  inflow a r e a  is diver ted  down 
Cen t ra l  o r  Dunlap where i n l e t s  t o  the  ACDC w i l l  be provided. An 
e x i s t i n g  9-inch diameter p ipe  w i l l  d ra in  the  nuisance flow from t h e  
nearby f o o t b a l l  f i e l d  and t h e  f low w i l l  en ter  t h i s  covered p a r t  of the 
ACDC. 

Table 4. Major Side Inflows. 

100-Year F ood Peak 
Location (ft 3 / s )  

Reach 4 Cudia Ci ty  Wash below t h e  sediment basin 6,700 
Upstream from 32nd S t r e e t  2,000 
Downstream from O c o t i l l o  Road 1 ,900 
Downstream from 16th S t r e e t  (Myrtle Avenue Wash) 2,300 

Reach 3 Dreamy Draw 1,000 
Northern Avenue ( L i t t l e  Dreamy Draw) 1,300 
10th S t r e e t  Drain 3,900 

- 
Note: "Majorn is defined a s  1000 f t 3 / s  o r  more. 
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1.0 SYNOPSIS 

@ Karninski-Hubbard Engineering, Inc. W E )  was retained by the Flood Control District of Maricopa 

County (FCDMC) to prepare a comprehensive hydrologic analysis of the watershed contributing to the 

Arizona Canal Diversion Channel (ACDC) from Cudia City Wash to 10th Street Wash for existing and 

future conditions. This study area, as indicated in Figure 1, is one of several subwatersheds analyzed 

as a part of the ACDC Area Drainage Master Study (ADMS). This watershed drains the southern portion 

of the Phoenix Mountains from the 10th Street Wash boundary to the Indian Bend Wash boundary. 

Within the watershed, twelve sub-basin area groupings were defined to address the precipitation 

depthlareal reduction issue for side inflow to the ACDC. The size of area groupings ranged between 

0.25 square miles to 4.82 square miles. 

There are seven existing detention basins within the watershed that collect runoff from the Phoenix 

Mountains for flood control purposes. The largest of these detention basins is impounded behind the 

Dreamy Draw Dam. These detention basins greatly reduce the amount of runoff reaching the ACDC 

from the Phoenix Mountains. The only significant future condition improvement would be the extension 

of the Squaw Peak Highway from Northern Avenue to Shea Boulevard. 

This report presents the hydrologic analysis of the Cudia City Wash to 10th Street Wash watershed for 

both existing and future conditions upstream of the ACDC. Table 1 summarizes the controlling peak 

discharges for existing conditions at specific locations along the ACDC. Table 2 presents the controlling 

peak discharges for future conditions. 



TABLE 1 

Controlling Peak Discharge (Existing Conditions) 

TABLE 2 

Controlling Peak Discharge (Future Conditions) 

IOO-yr. 
(cfs) 

10 -~r .  
(cfs) 

2-yr. 
(cfs) Location 

Drainage 
Area 

(Sq. Mi.) 

Dreamy Draw East 0.68 183 730 1,358 

Dreamy Draw 2.07 140 422 897 

Northern Avenue 0.98 123 504 966 

726 

170 

148 

141 

Cudia City Wash 

Stanford Drive Wash 

Flynn Lane Wash 

Myrtle Avenue Wash 

2,899 

644 

608 

532 

4.82 

1.17 

1.04 

0.80 

5,750 

1,479 

1,152 

1,146 



FIGURE 1 - VICINITY MAP 



2.0 INTRODUCTION 

(I) A hydrologic analysis of the Cudia City Wash to 10th Street Wash watershed for both existing and future 

conditions was developed by Kaminski-Hubbard Engineering, Inc. (KHE) for the Flood Control District 

of Maricopa County (FCDMC) as part of the Arizona Canal Diversion Channel (ACDC) Area Drainage 

Master Study (ADMS), Phase I. The majority of flows contributing to the ACDC originate from the 

Phoenix Mountains. The watershed is bounded by the Indian Bend Wash boundary to the east and the 

10th Street Wash boundary to the west. 

The watershed contains seven existing detention basins that significantly affect the amount of runoff 

reaching the ACDC. The largest detention basin is impounded by the Dreamy Draw Dam and was 

modelled in the U.S. Army Corps of Engineers (COE) 1982 hydrology study (Ref. 16). However, the 

other detention basins were not included in the COE model which have necessitated a revision to this 

hydrologic analysis. 

Currently, the Squaw Peak Highway from Glendale Avenue to Northern Avenue has an impact on the 

original flow patterns in the Dreamy Draw area. Associated with the highway improvements was the 

construction of the Myrtle Wash detention basin. For future considerations, the Squaw Peak Highway 

@ will be extended through the Dreamy Draw area from Northern Avenue to Shea Boulevard. There 

improvements will not greatly affect the flow patterns in the area. 

This report presents the existing and future hydrologic analysis for the watershed contributing to the 

ACDC from Cudia City Wash to 10th Street Wash. The hydrology was developed using the FCDMC's 

new design criteria and included detention basin modelling excluded from the previous COE report (Ref. 

16). 
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a 1. Introduction 

The Flood Control District of Maricopa County contracted WEST Consultants, Inc. (WEST) to 
perform a detailed Zone-AE type re-study of Dreamy Draw Wash West located in Phoenix, 
Arizona. The analysis did not include a floodway delineation. The existing Flood Insurance 
Rate Map (FIRM) was deemed insufficient as it did not reflect the presence of the Arizona Canal 
Diversion Channel (ACDC). Extents of this re-study are along the northeast side of the ACDC 
from approximately the Myrtle Avenue alignment to approximately the Griswold Road 
alignment, and upstream to approximately 300 feet northeast of the intersection of 13 '~ Street and 
Belmont Avenue. The base surveying and hydrology for this project were provided by the 
District. Additional surveying was provided by Collinsffifia Consulting Engineers, Inc. 

The goal of this analysis is to produce a model of the Dreamy Draw Wash West that includes the 
effects of the ACDC. 

2. ADWR/FEMA Forms 

2.1 Study Documentation Abstracts for ADWR Submittals 

All information related to Sections 2.1.1 through 2.1.10 of the State Standard Attachment 
SSA1-97, dated November 1997, are included following page 1. 

2.2 FEMA Forms * Forms required by FEMA are included in the text of this TDN following the ADWR forms. 

3. Surveying and Mapping Information 
3.1 Field Survey Information 

All surveying data was provided by the District. Under contract with the District, Collinsffifia 
Consulting Engineers, Inc. provided additional survey data of cross sections along Belmont 
Avenue and in the main channel of Dreamy Draw Wash West. 

3.2 Mapping 

Mapping for the study was provided by the District. The primary source of the mapping was the 
ACDC Area Drainage Master Study dated July 11, 1994. The topographic workmap of the study 
area is at a scale of 1" = 200' with a 2'vertical contour interval. 

4. Hydrology 

All hydrology for this analysis was provided by the District. The 100-year peak discharge for 
the study was determined to be 1,000 cubic feet per second. See Appendix A.2 for references of 

@ this flow rate. 
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~ e d u c t i o n  Project (3067-0148), Washington, DC 20503. 
r 
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of this 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
REVISION REQUESTER AND COMMUNITY OFFICIAL 

form. I 
1. REQUESTED RESPONSE FROM FEMA 

b I 

0.M.B NO. 3067-0148 
Expires April 30, 2001 

I This request is for a: I 

Public reporting burden for this form is estimated t o  average 2.13 hours per response. The burden estimate 
includes the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed C data, and completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and 

I any suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 5 0 0  C Street, S.W., Washington DC 20472; and t o  the Office of Management and Budget, Paperwork 

I CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72). I 

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

1 Other Describe: 

2. OVERVIEW 

1. The basis for this revision request is (are): (check all that apply) I 
rn Physical Change (XI Improved MethodologylData Floodway Revision I 

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

'2. Flooding Source: Dreamy Draw Wash West 

3. Project Namelldentifier: Dreamy Draw Wash West at ACDC - LOMR Package for Zone AE Floodplain Without Floodway 

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

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

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

Types of Flooding 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

Panel No. 

0005D 
0220G 
1670E 

Community No. 

Ex: 480301 
480287 

0400 5 1 

Structures 

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

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

Effective 
Date 
02/08/83 
09/28/90 
09/30/95 

State 

TX 
TX 
AZ 

Community Name 

Katy, City 
Harris County 
Phoenix, City 

I 
Channelization 
Levee/Floodwall 
BridgeICulvert 
Dam 
Fill 
Other (describe) 

Map No. 

48030 1 
48201 C 
0401 3C 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 

Yes No 
f 

i I f  Yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 
approval o f  the revised floodway by the appropriate State agency. I 
I 2. Does the development in the floodway cause the 1 % annual chance (base) elevation to  increase at any location by more 

than 0.000 feet? Yes No NIA I 
I 3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the 

base flood elevation to increase at any location by more than one foot (or other increase limit i f  community or state has 
adopted more stringent criteria - even if a floodway has not been delineated by FEMA)? Yes [XI No I 

I If the answer to either items is Yes, please attach documentation that all requirements of Section 65.1 2 of the NFIP regulations 
have been met, regarding evaluation of alternatives, notice to  individual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. I 

I I 
5. MAINTENANCE RESPONSIBILITY 

The community is willing to  assume responsibility for performing overseeing compliance with the maintenance 
and operation plans of the Arizona Canal Diversion Channel, which is maintained by the Flood Control District, of Maricopa 
County 

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

Operation and maintenance plans are attached. C] Yes No [XI NlA I 
6. REVIEW FEE 

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

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

Please see Instructions for Fee Amounts 

7. SIGNATURE 
Note: I understand that my signature indicates that all information 
submitted in support of this request is correct 

L S~gnature of Revidion Requester 

I Michael Duncan, P.E., Proiect Manager 
Printed Name and Title of Revision Requester I I Y 

Ray Dovalina, P.E., Floodplain Manager 
Printed Name and Title of Community Official 

( Flood Control District of Maricopa County I 

Telephone No.: (602) 506-4732 Date: lG ' u" 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 

1 ANDIOR LAND SURVEYOR 

I This certification is in accordance w$h 44 CFR Ch. 1, Sect 65.2 

D&R. 6?t&t& 
Signature 

1 Dennis L. Richards, P.E., Vice President 
Printed Name and Title of Revision Requester 

@ Registr No. 21 560 Expires (Date) 03/3 ?/ZOO1 State Arizona 

I Type of LicenselExpertise: Civil Engineer 

I City of Phoenix 
Community Name 

Telephone No.: (602) 262-4026 Date: 
Check which forms have been included wi th  this request 

Form Name and (Number) 
Hydrologic (3) 

[X) Hydraulic (4) 
[X) Mapping (5) 

Channelization (6) 
BridgelCulvert (7) 
LeveelFloodwall (8) 
Coastal (9) 

[3 Coastal Structures I1 0) 
Dam (11) 

0 Alluvial Fan (1 2) 

Required if ...... 
new or revised discharges 
new or revised water-surface elevations 
floodplainlfloodway changes 
channel is modified 
additionlrevision of bridgelculvert 
additionlrevision of leveelfloodwall 
new or revised coastal elevations 
additionlrevision of coastal structure 
additionlrevision of dam 
structures proposed on alluvial fan 

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



I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 0.M.B No. 3067-0148 i 
I RlVERlNE HYDRAULIC ANALYSIS I Expires Apri l  30, 2001 I 

Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for i eviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
eviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this 

1 burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington DC I 
20472; and to the Office of ~ a n a ~ e m e n ;  and Budget, paperwork Reduction Project (3067-01481, Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of this 

-- 

Note: Fill out one form for each flooding source studied 
Community Name: City of Phoenix, Maricopa County, Arizona I I Flooding Source: Dreamy Draw Wash West I 
Project Namelldentifier: Dreamy Draw Wash West at ACDC - LOMR Package for Zone AE Floodplain Without Floodway I 

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

I Downstream Limit: Arizona Canal Diversion Channel I 
Upstream Limit: Approximately 300 feet upstream from the intersection of Belmont Avenue and 13th Street I 

2. MODELS SUBMITTED 

revised or post-project conditions must be submitted. 
1. Duplicate Effective Model Natural File Name N/A Floodway File Name N/A 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (lo-, 50-, loo-,  and 500-year 
multi-profile runs and the floodway run) must be obtained and then reproduced on the requester's equipment to produce the 
Duplicate Effective model. This is required to  assure that the effective models input data has been transferred correctly to  the 

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

structions for directions on when other models may be required. 

I requester's equipment and to assure that the revised data will be integrated into the effective data to  provide a continuous FIS 
model upstream and downstream of the revised reach. I 

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

2. Corrected Effective Model Natural File Name NlA Floodway File Name N/A 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any 
additional cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used 
in the currently effective model. The Correctly Effective model must not reflect any man-made physical changes since the date 
of the effective model. An error could be a technical error in the modeling procedures, or any construction in the floodplain that 
occurred prior to the date of the effective model but was not incorporated into the effective model. 

I If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions and 

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

I 4. Revised or Post-Project Conditions Model Natural File Name Floodway File Name N/A 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is 
revised to  reflect revised or post-project conditions. This model must incorporate any physical changes to  the floodplain since I 
the effective model was produced as well as the effects of the project. When the request is for the proposed project this model & ust reflect proposed conditions. 

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

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

Explain how they were determined. Explanation Attached? Yes 0 No 

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

4. RESULTS (from the model used to revise the 100-year water surface elevations) 
) If the results indicate any of the following, attach an explanation - to  this form, or to the hydraulic model printout- as to the I I reasonableness of the situation. I 

Supercritical depth (XI Critical Depth Drawdowns 0 Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunityIState 

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

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

I Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property) I I Explanation attached with Form Explanation provided on attached printout I 

If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No 
(see instructions for information on how to  obtain CHECK-2) 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

1. Profile Transition I 
I a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year 

elevations tie into the existing 100-year water surface elevations at each end of the project. I 
Downstream End within (feet) Upstream End within (feet) 

Cross-Section # Cross-Section # 

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

Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

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

I Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

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

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

0 Stream Name Community Name Corporate Limits labeled Study limits labeled 

Confluences labeled 0 Channel Stationing 0 Streambed profiled 0 Cross Sections labeled 

Horizontal/Vertical Scales indicated 100-year elevs profiled " 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

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

Floodway Data Table 

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

Floodway Data Table Attached 0 Yes (XI Not Required 

I 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148  
RlVERlNE 1 COASTAL MAPPING Expires Apri l  30, 2001  

PUBLIC BURDEN DISCLOSURE NOTICE 
ublic reporting burden for this fo rm is estimated t o  average 1.5 hours per response. The burden estimate includes 

t ime for  reviewing instructions, searching existing data sources, gathering and maintaining t he  needed data, 
and completing and reviewing the  form. Send comments regarding the  accuracy o f  the  burden estimate and  any 
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington DC 20472; and t o  the Off ice o f  Management and Budget, Paperwork 
~ e d u c t i o n  Project (3067-01 48), Washington, DC  20503. 
You are not required to respond to this collection of information unless a valid OM6 Control Number is displayed in the upper right corner of this 
form. I 

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

I Community Name: City of Phoenix, Maricopa County, Arizona I I Flooding Source: Dreamy Draw Wash West I I Project Namelldentifier: Dreamy Draw Wash West at ACDC - LOMR Packaqe for Zone AE Floodplain Without Floodway I 
This is a [7 Manual Digital submission. Digital map submissions may be used to update digital FIRMS (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as possible. 

1. MAPPING CHANGES 
1. A topographic workmap must be submitted showing the following information (check N/A when not applicable): I 
a. Revised approximate 100-year floodplain boundaries (Zone A) .................................................. [7 Yes 0 No NIA 
b. Revised detailed 100- and 500-year floodplain boundaries. .................................................... Yes a No NIA 
c. Revised floodway boundaries ............................................................................................... Yes No IXJ NIA 
d. Location and alignment of all cross sections with stationing control indicated. ........................... [ql Yes No N/A 
e. Stream alignments, road alignments and dam alignments. ....................................................... [ql Yes No NIA 
. Current community boundaries. ........................................................................................... Yes [ql No NIA I g. Effective 100- year floodplain and floodway boundaries from FIRMIFBFM reduced or 

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

i. The requester's property boundaries and community easements ............................................... Yes a No 0 N/A 
.................................................... j. The signed certification of a registered professional engineer [ql Yes [7 No 0 NIA 

k. Location and description of reference marks ........................................................................... Yes No NIA 
I. Vertical datum (example: NGVD, NAVD) ............................................................................... Yes No N/A 
m. Coastal zone designations tie into adjacent areas not being revised ........................................ Yes No NIA 
n. Location and alignment of all coastal transects used to  revise the coastal analyze ....................... Yes No [ql NIA 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune ...............a Yes No @ NIA 

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

I 2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, 
May 1979, beach profile, June 1987 etc.)? ACDC Area Drainage Master Study, July 1994; field survey, March 1999 I 
I 3. What is the scale and contour interval of the following workmaps? I I Effective FIS Scale 1" = 200' Contour Interval 21 I 
I Revision Request Scale 1" = 200' Contour Interval 2 I 
I NOTE: Revised topographic information must be of equal or greater detail than effective. I 
I 4. Attach an annotated FlRMlFBFM at the scale of the effective FIRMIFBFM showing the revised 100- and 500-year floodplain 

and the floodwav boundaries and how thev tie into those shown on the effective FIRMIFBFM downstream and upstream of the I 
revisions or adjacent to  the area of revision for coastal studies. FIRMIFBFM attached? Yes No 

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

I' . The fill is: Existing Proposed 

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

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

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

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

If Yes, justify steeper slopes 

b. Is adequate erosion protection provided for fill slopes exposed to  moving flood waters? (Slopes exposed to 
flows with velocities of up to 5 feet per second (fps) during the 700-year flood must, at a minimum, be 
protected by a cover of grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities 
greater than 5 fps during the 100-year flood must, ar a minimum, be protected by stone or rock riprap.) 

Yes 0 No 

If No, describe erosion protection provided 

c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density 
obtainable with the Standard Proctor Test Method or acceptable equivalent method? Yes [I1 No 

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

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

Fill certification attached Yes No 

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

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

Yes No 

If Yes, attach the Coastal Structures Form (Form 10). 
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Explanation of Results Indicated on MT-2 Form 4, page 2 

Critical Depth 
The model used to revise the 100-year water surface elevations contains four locations at 
which critical depth occurs. The first, at cross section 0.3, was an input boundary 
condition and represents the flow condition as Dreamy Draw Wash West spills into the 
ACDC. See section 5.1 for further details. The remaining three critical depths, at cross 
sections 13.33, 13.66 (both interpolated sections) and 14, were calculated by the model. 
The phenomena of critical depth in a wash as steep and relatively unobstructed as 
Dreamy Draw Wash West is not unrealistic. 



0 5. Hydraulics 

5.1 Method Description 

Dreamy Draw Wash West drains a predominantly urbanized watershed in Phoenix, Arizona. 
The majority of the channel is in a natural state, however there are two instances where it crosses 
paved roads, first at the intersection of Belmont Avenue and 13 '~ Street, and downstream at 
12 '~ Street. A mixture of hard-packed earth, gravel, small stones and various-sized weeds or 
brush are predominant in the composition of the natural portion of the wash's channel bottom. 
The channel is confined on either side for most of its length by intermittent brick, wood, and 
wire fencing, and in some areas by natural topography. Due to this confinement there are very 
few locations where significant overbank flow is possible. The boundaries of this re-study area 
run from approximately 300 feet upstream of the intersection of Belmont Avenue and 13 '~  Street 
down the wash to the terminus of the wash at the ACDC. Approximate lateral bounds extend 
from the Myrtle Avenue alignment to the Griswold Road alignment. 

The scope of this study specifies the use of the U.S. Army Corps of Engineers HEC-RAS River 
Analysis System, Version 2.2 dated September, 1998. Boundary conditions for the model were 
selected based on the reach's physical characteristics. At the downstream end to the reach, the 
flow spills over a weir into the ACDC. Therefore, critical depth was used to establish the 
starting water surface elevation at the downstream end. 

5.2 WorkStudyMaps 

The index map in Figure 5.1 below provides an overview of the study area, showing the @ surrounding streets and the Arizona Canal. 

Figure 5.1 - Index Map of Study Area 



A single work study map was produced for this re-study. An 1 1" by 17" print of the work map is @ included following page 3. The full size 24" by 36" plot is included in the Exhibit Maps section 
of t h s  TDN following the Appendices. In order to maintain clarity and resolution, the 11" by 
17" print only shows the local area surrounding the new delineation. The delineation from the 
existing Flood Insurance Rate Map (FIRM) extends some 2,090 feet northwest and another 3,000 
feet southeast along the ACDC. The full size plot shows the areas not included in the 11" by 17" 
print and labels the study limits. 

In the work study maps, the revised 1 OO-year floodplain boundary is shown as a heavy solid line, 
and the 100-year floodplain from the existing FIRM panel is shown as a heavy dashed line. The 
thalweg of Dreamy Draw Wash West is shown as a thin dashed line. Each cross section is drawn 
in its true location and is labeled one through fourteen with the final computed water surface 
elevation. Major features, such as the Arizona Canal, ACDC, and relevant streets, are also 
shown. The 11" by 17" print is in color, with the features of revised floodplain, existing 
floodplain, and thalweg shown in blue, red, and magenta, respectively (with the same line types 
described above). 

5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 

Manning's roughness coefficients were established based on a field inspection. 
Photographs were taken of the entire reach (see Appendix E. 1). The photos were used to 
help refine the estimate of Manning's-n. For the main channel, a Manning's-n of 0.035 
was determined to be appropriate. Where the channel crossed or ran down a street, a 
Manning's-n of 0.025 was assigned. The 0.025 value was also used for the two most 
downstream cross sections (numbered 0.3 and 0.5) where the channel flows across an 
approximately fifteen foot wide pedestrian and bicycle path which runs along the north- 
east side of the ACDC. At cross section number 1.0, there is a concrete apron in the main 
channel for which a Manning's-n of 0.025 was also applied. 

5.3.2 Expansion and Contraction Coefficients 

For all cross sections, expansion coefficients were set at 0.3 and contraction coefficients 
were set at 0.1. 

5.4 Cross Section Descriptions 

The final HEC-RAS model has fourteen surveyed cross sections and sixteen interpolated cross 
sections. The interpolated cross sections were created within HEC-RAS using its built-in 
interpolation feature. Generating interpolated cross sections at specific locations was beneficial 
in the numerical calculations. 

All cross sections were created from digital survey points provided by CollinsRifia under 
contract with the District. The data were provided in the form of AutoCAD drawings in which 
the surveyed points were superimposed over digitized topography from the ACDC ADMS dated 
July 1 1, 1994. 
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Split flow occurs at the intersection of Belmont Avenue and 13" Street. A portion of the flow 
diverts down Belmont Avenue and enters the ACDC at a point approximately 800 feet northwest 
of where Dream Draw Wash West terminates. For this reason, field survey data for Belmont 
Avenue was obtained. At the direction of the District, a split flow analysis was not performed 
(see section 5.5.4 for more detail). At some locations the two sets of survey data were connected 
to form cross sections which spanned the entire width of the wash and Belmont Avenue. The 
area between the sets of surveyed points were modeled as ineffective flow (see section 5.5.5). 
An example of such a cross section is shown in Figure 5.2 below. 

Dreamy Draw Wash West, FCD 1999C048#3 
River = Dreamy Draw Reach = I RS = 8 
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Figure 5.2 - Example of Connected Survey Data 

In this example, the two sets of surveyed data are easily identified as the main channel and the 
right overbank section. The straight lines connecting the two sets of data (approximately 
between Stations 50 and 220 at this cross section) only reflect topography if a two-foot contour 
was crossed. 

Figure 5.2 also illustrates the scenario in which the HEC-RAS computed water surface was 
beyond the lateral extents of the surveyed data points (in the right overbank at this cross section). 
In such cases, the topography was extended to the next two-foot contour. 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and Drop Analysis 

None identified. 
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5.5.2 Bridges and Culverts 

None identified. 

5.5.3 Levees and Dikes 

None identified. 

5.5.4 Islands and Split Flows 

At the intersection of Belmont Avenue and Street, the topographic and survey data 
indicated that split flow was a possibility. After conferring with the District, WEST was 
directed not to perform a split flow analysis. Instead, the portions of the model 
downstream from the intersection were modeled as one cross section with ineffective flow 
defined for the area between Belmont Avenue and the main channel of the wash. See 
section 5.4 for an explanation of the development of these cross sections. 

5.5.5 Ineffective Flow Areas 

The majority of the overbank area surrounding Dreamy Draw Wash West is a fully 
developed urban neighborhood. Bounding the wash on either side is typically a brick, 
stone, or wood fence at the edge of each property. While these yards may get wet during 
the 100-year peak event, the opportunity for flow conveyance in these areas is minimal. 
Because of this, points outside the banks of the wash were modeled with ineffective flow. 
Where a cross section intersects a street, the ineffective flow was not applied. 

5.5.6 Supercritical Flow 

None identified. 

5.6 Floodway Modeling 

The modeling of a floodway was not within the scope of this study. 

5.7 Problems Encountered During the Study 

5.7.1 Special Problems and Solutions 

As mentioned in section 5.4, the two sets of survey data had to be combined to develop 
many of the cross sections in the model. By close inspection, the data from each set were 
lined up where appropriate to form cross sections that covered the full width of the wash. 

Following preliminary hydraulic runs, it was found that the extent of the calculated water 
surface was beyond the lateral extent of the surveyed cross section data. This was 
remedied by extending the cross section data to the next two-foot contour which would 
encompass the water surface. 

When it was determined there was flow down Belmont Avenue, the definition of 
ineffective flow areas had to be altered to reflect that added conveyance. The mapping 
provided from the ACDC ADMS study located the edges of the streets on the 
topographical map. From this, the location of Belmont Avenue in each cross section was 
determined and appropriate ineffective flow areas were coded into the geometry. 



5.7.2 Modeling Warning and Error Messages 

Most cross sections listed various warnings in the final run of the model. There were 
several instances where the model was unable to converge on a water surface elevation and 
defaulted to critical depth. Since the wash in general is fairly steep and unobstructed, this 
result is not unrealistic. Several locations indicated a velocity head or energy loss greater 
that the warning value and suggested more cross sections. Since more than half the cross 
sections in the final model are interpolated, it is unlikely that the addition of further 
interpolated cross sections will be of help. 

5.8 Calibration 

Dreamy Draw Wash West is an ungaged watershed, therefore calibration to historic events is not 
possible. 

5.9 Final Results 

5.9.1 Hydraulic Analysis Results 

A summary table of hydraulic results is presented in Table 5.1 on page 7. The table 
summarizes the following variables by cross section: peak discharge, water surface 
elevation, critical water surface elevation, average channel velocity, top width, depth of 
flow at thalweg, Froude number, and stations for left and right edges of water surface. 

The final plotted floodplain was established after adjusting two aspects of the output data 
from HEC-RAS. The first adjustment involved the model output along Belmont Avenue 
which had the floodplain limit moving back and forth across the edge of the street by ten to 
fifteen feet. The more realistic result, where the floodplain follows the north edge of the 
street, was instead applied to the final plotting. The second adjustment to the HEC-RAS 
model output involved the southern edge of the delineation along 12" Street. The raw 
model results would have the flow entirely contained within the cross section limits, 
cutting across 12~" Street as it continues downstream to the ACDC. Further investigation 
of the area revealed that there was likely insufficient containment of the flow as it crosses 
1 2 ~ ~  Street, and a portion of the flow could possibly divert down the street to the south. To 
account for this possibility, the District instructed WEST to alter the placement of the 
southerly edge of the floodplain, aligning it with the edge of 12 '~  Street and extending 
south to the Arizona Canal. 

5.9.2 Verification of Results 

The results of this modeling effort are reasonable and well within expected parameters. 

The re-study of Dreamy Draw Wash West resulted in a reduction of the 100-year 
floodplain. The prior Zone-A approximation was unable to accurately reflect the true size 
and shape of the floodplain because it did not account for the presence of the ACDC. The 
re-study shows the ACDC effectively alleviates the ponding of floodwaters against the 
banks of the Arizona Canal. 



a 6. Erosion and Sediment Transport 
Erosion and sediment transport are issues beyond the scope of this study and were therefore not 
addressed in this analysis. 

Table 5.1 - HEC-RAS Output 

7. Draft FIS Report Data 

7.1 Summary of Discharges 

Only the 100-year peak flow event of 1,000 cubic feet per second was used in this study. 

7.2 Floodway Data 

a Floodway analysis is beyond the scope of this study. 



7.3 Annotated Flood Insurance Rate Maps 

A draft Flood Insurance Rate Map is included on the following page. 

7.4 Flood Profiles 

A draft Flood Profile is included in the E ~ b i t  Maps section following the Appendices. 



Based on May 25,2000 Study 



Appendix A 

A. 1 Data Collection Summary 
(Not applicable, not included) 

A.2 Referenced Documents 
Included on following page. 
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Appendix B 

B. 1 Special Problem Reports. 
(Not applicable, not included) 

B.2 Contact (Telephone) Reports 
(Not applicable, not included) 

B.3 Meeting Minutes or Reports 
(Not applicable, not included) 

B .4 General Correspondence 
Included in following pages. 

B.5 Contract Documents 
Included in following pages. 
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I WEST Consultants, Inc. 
a, * 4500 South Lakeshore Drive 

Suite 2 10 

C O N S U L T A N T S ,  I N C .  
Tempe, Arizona 85282 

F A X  T R A N S M I T T A L  

DATE: 03/ 1312000 TIME: 353  PM 

TO: Michael Duncan PHONE: 602.506.4732 

FCD MC FAX: 602.506.7346 

FROM: James E. Heyen PHONE: (480) 345-2 155 

FAX: (480) 345-2156 

SUBJECT: DREAMY DRAW WASH WEST 

'I'OTAL NL'MBER OF PAGES INCLUDING COVER SHEET: 3 

Mike, 

I've finished the alterations to Dreamy Draw Wash. Ineffective flow definitions were 
altered at cross section 3.5 per our discussion. I also lined up the ineffective flow 
definitions at some of the cross sections downstream of that point a little better with the 
apparent banks of the wash - nothing significant, just a couple of feet either way. It had 
virtually no effect on the outcome of the model. I've plotted on 11x17 the new 
floodplain with the "smoothing out" of the bound along the north side of Belmont 
Avenue. Have a look and let me know if this matches what you had in mind. 

James 





i" February 29,2000 

Michael Duncan, P.E. 
Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009-6399 

From: James Heyen, E.I.T., WEST Consultants, Inc. 

Subject: Contract No. FCD 96-12 Dreamy Draw Wash West Floodplain Delineation 

Included is a diskette with the first cut at Dreamy Draw Wash for your review and 
comment. 

This document is to address the 'Review Comments for the Technical Data Notebook' 
dated September 28, 1999 and to give a general overview of the changes made to the 
HEC-RAS model. 

Review Comments are listed first, in the same order as your document. Results and 
comments follow at the end of the document. 

TIE-RVS TO SURROUNDING STUDIES AND FLOODPL/JNS 
I. At the upstream end, Cross Section Station 14, the revisedfloodplain is plotted with a 

width of about 40 feet, but the existing FIRM at that point shows a width of about 100 
feet. 

While the southern edge of the proposed Zone AE delineation ties in nicely with the 
existing F.I.R.M., the north side does not. The results at cross sections 13 and 14 could 
be adjusted (widened) to tie in with the F.I.R.M. I thought it best to wait for your 
suggestion on this point. 

2. The 'preliminary delineation" (work map) should indicate the full extent of the 
portions of the FIMfroodplain along the kC3C thai will be revised by this study. 
Any proposed transitions offloodplain will need to be shown at both ends along the 
ACDC. There is a LOMR to the southeast at Dreamy Draw Wash East/Myrtle Ave. 
Wash, and there is a LOMR to the north at Tenth Street Wash. The size of the work 
map will need to be enlarged to cover both ends along the ACDC. 

I used the fax you sent over to reproduce the full extent of the existing FIRM Zone A 
delineation. A small portion of the north edge is just off page at the 1"=200' scale. 



HEC-RAS GE0MET.C PROBLEMS 

The geometric data were adjusted throughout the model. Beginning with the Collins Pina 
data, several of the cross sections were corrected so they would line up better with the 
surveyed data points. This information was then used to correct the KEC-RAS geometry 
accordingly. 

3. Cross sections with vertical projections to the computed water surface elevations.. . . 
Both ends of each cross section need to reflect the actual terrain. 

All cross sections at which the computed water suflace extended laterally beyond the 
edges of the surveyed data were extended to the next contour. While the smallerflow 
rate lowered the computed water su$ace elevation through the majority of the model, it 
was still necessary to extend ten of the surveyed cross sections. 

4. Cross section 5.5 issues ... 

The revised geometry no longer has a cross section 5.5. In general, all cross sections that 
cross Belmont Ave. have been adjusted to reflect the proper width of the street (-35 feet). 

Regarding the variation in flow velocity in the cross sections bounding 5.5, similar results 
were found with the new geometry at cross section 5.333. HEC-RAS output lists the 
computed water surface elevation at both bounding cross sections (5.0 and 5.666) at 
being equal to the critical water surface elevation. Section 5.333 is not so. Apparently, 
in the computation process the two bounding cross sections resulted in critical depth 
solutions, while section 5.333 was found to be sub-critical. m s  would naturally lead to 
slower velocity and perhaps a higher water surface elevation at section 5.333 than in the 
two critical sections bounding it. 

5. Cross sections with inaccurate horizontal distances.. . 
6. Plotted floodplain boundaries vs. HEC-RAS results at various locations.. . 
7. Work map cross sections need to be extended to the floodplain boundaries ... 

With the revision to the geometry described just above comment number 3 above the 
discrepancies listed in these two comients were ~orrected. 

TYPOGRAPHICAL ERRORS 

All typographical errors listed have been or will be corrected in the revised Exhibit Map 
and TDN. 

MISSING ITEMS 

All missing items will be included in revised TDN. 



General Comments on Revised HEC-RAS Model 

The revision of the model geometry started with revisiting the Collins Pina survey data. 
It became evident that the exhibit map was not properly drawn and did not give an 
especially accurate representation of the cross section location and orientation. This was 
corrected by adjusting the cross section data stationing (horizontal control) to line up with 
the true location of the survey points. This corrected the majority of the issues listed in 
your review comments regarding geometry. 

The revised exhibit map represents the raw output fiom HEC-RAS. It has not been 
adjusted to follow along the edges of streets or any other features. 

The two furthest downstream cross sections (0.3 and 0.5) were originally developed fiom 
the construction plans of the ACDC. They do not extend laterally far enough to - 
encompass the entire flow. The computed water surface elevation was therefore 
projected out to the next highest elevation contour. 

Model concerns: 

The reduction of flow fi-om the original model results in an interesting question regarding 
Belmont Avenue. The cross sections at the intersection of Belrnont and 1 3 ' ~  Street show 
a water surface elevation high enou'gh to allow some flow down Belrnont Avenue. 
However, due to the geometry and the one-dimensional nature of mC-RAS, there are 
several cross sections M h e r  downstream where the flow is below the elevation of 
Belmont Avenue. See output for cross sections 9.5, 8.333, 8, and 4. 

This raises the question of whether or not a split flow analysis is necessary to ensure 
physically realistic model results. 

There are several locations along the reach where the computations in HEC-RAS were 
unable to come up with a valid sub-critical solution and the model defaulted to critical 
depth. See cross sections 1,2,3.5, 5, 5.666,6,6.333, 6.666, 8, 8.333, 11, 13, 13.333, 
13.666, and 14. 

On the question of ponding or lateral flow along the ACDC, there is none evident fiom 
the initial model results. 

Regarding tie-ins at the edges of the model along the ACDC, at the present sheet size and 
drawing scale (24x36, 1"=200'), the northern edge of the existing Zone-A delineation is 
just off page. Possible solutions would be bumping up to a different drawing scale, 
however that would leave a great deal of empty space on the plot. We would also like 
more input on how FCD would prefer to represent the tie-ins to the studies to the north 
and south (loth Street Wash and Dreamy Draw Wash East/Myrtle Ave. Wash). 
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TO: 

fluad Control Oisnict of Maricopa Cv'iinty 
2991 West Ourango Street 
Phmix, Amona 85aC9-63W 
(602) 506-iEi01 
Fax (802) 506-4807 

C)cmiJ Ridwds 
West Consultants. Inc. 
4500 S. Lakeshorn Orive, Suite 210 
Tempe, A2 05282 

SUBJECT: Conulcl No. 109BCO48 
AssiQcrment No. 3 
LOMR Package for Zane AE FWpbin Wlwout Floodway ai 
Oreamy O m  Wash W at ACOC 

\ 

WE ARE SENDING YOU THE FOLLOWG ITEMS: 
0- i Under wsmte oover 

Shop btauirpgs Wtob Oescipn(on sampks 

Spad6&bn Change Order C o ~ y d b U w  Piam 

THESE ARE TRANSMITED: 

RmurLe: P h o  m f # n M  number on ail canwpand.nu. 

Civil E q i n w  



TO: 

Flood Canlml District of Maticaw County 
2801 West Dursqo Street 
f b e n i ~ ,  Arirorw 850U9-6399 
(60% SM-1501 
Fax (602) 5W-4601 

Dennis Richards 
Wed Consulhnb. 1% 

January 27,2000 

S U B J r n  E N  01400.28.10 
FCO Contm Na. 1999C048 
Assjgmnt No. 3 

, LOMR Package tor Zwe A€ Flaodphin M o u t  Floodway at 
Dmmy Oraw Wash West at ACOC 

' Your noHbexceed cost esthete of S 3,834.00 for AaJignmt No. 3 ha been received a d  acapbd f ix  
this ptqect You are kfeby a u h b d  to p m c W  with the wOrk for the relerenced project as 
orjginaUy desuibed in the attached Scope of Work. Pteaao sp6ci)y h e  awignment number on a0 refated 
-. t n W M D e s o r ; t E o ~ a a m m d U n d a W r ; n w n o f d w i K : U U ( n t j n g ~  

# # a n y t i m d u r i n g ~ p m i c c t a s s i g c # n e n t a ~ ~ t \ s n g e i n ~ s s c o p s a I ~ b k ~ t d  
oasws, causing an jncnasa h fbe wigind cost wflmte shown hen, you mwt ~mvide tha O i W  dtt; a 
wri~c~dEheaddi(iona(Works~~aneslim~ofaddftiotl?~&. WWior#dwor)c 
shaU c ~ n m ~ e c  prior m wrttten cluthorizabocr by the O i M .  No claim far i 3 d M  work Jhe# be 
aax!@d rn bave not tW;btVCd prlOt Disk-kt apprwd. 

I have enclosed a Certificate of Performance for this adgnment. When you have CQmpl&d alt d the 
duties mkhd to the pcpct pfease return the completed. notarized certikate to me. Feel ftee to czl mrr 
if yw have any questions. 

Civil Engineer Chief ~nginee~sfid &net& k)sneget 



Capy to: LRH (finance), BCH (Conttects). MWD_lti\g~.) 

FILE: 1999COdB U 



Certlf l~lo of Peflonanca d Engh@rlng Open Oidw C d x t  
nnd Payment af All C h l m  

1, 
! 

, he* certify to the F W  Conlrcl Ms?& of Maricopa County 

I 
(FCDMC) that aU lawful claims bf labor. mtid of equipmea\t. material used, md any other cbim by 
company, or 8s wocontractws in connection wlth he specific assgnment described klw and as 

i authorized by the t e r n  of the FCOMC Conlract 1099C048 nave bttn pad. 

Compsny understands that with receipt of payment for previously invoiced amaunts p k , ~ ~  any retained 
funds, that this is a settkmmt of I cbim of every nature and kind against me FCOMC arising out afthe 
pe~fommw of tht FCOMC'b spa%* assignment through F C W  Conbad 1099C048 for Assignment 
No. 1 rofating to the materitl, equipmnt, and w m  cwefed in an8 rquirtd by lhe conkact 

the undersigned hereby cerHRes Iha( b hib/her rvrowtedga, no contmWJ disputes exist in regard to this - 
contract and that h J s k  has  no koowtedge of any vending or potential cl;.tims kt regard to thk mtract. 

I 

U p  submksiorc of this document and a separate Invoice fw any rbtained fundt to the F W C ,  imim 
psw;essing will be mpleted W i n  forty-five (45) cak?ndar days. 

SUBSCRlBED AN0 SWORN TO before me Utis day of 



WEST Consultants, Inc. 
4500 South Lakeshore Drive a' 
Suite 2 10 
Temne Arizona 85282 

F A X  T R A N S M I T T A L  

DATE: 10/05/99 T m :  1 l:16 AM 

TO: Michael Duncan PHONE: 602-506-4732 

FAX: 602-506-7346 

FROM: James E. Heyen PHONE: (480) 345-2155 

FAX: (480) 345-2156 

SUBJECT: DREAMY DRAW WASH HEC-2 OUTPUT 

I'OTAL NUMBER OF PAGES INCLUDING COVER SHEET: 4 

Michael, 

Per our meeting this morning, here is a copy of the first page of the HEC-2 output file 
and the cover page that accompanied it. It appears as two pages in this FAX, as I had to 
fold the 1 1 x 17 in half. 

Let me know if there are any other pages from the output that could be of use to you and 
I'll FAX them over. 

When you figure out what the city wants to do from this point on, give us a call. In the 
mean time, I'll be reviewing your comments and looking at the model. 

James 
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FLOOD CONTROL DISTRICT of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 
(602) 506-1 501 (Office) 
(602) 506-7346 (Fa)  

u 

September 28, 1999 

Martin J. Teal, P.E., P.H. 
WEST Consultants, Inc. 
4500 South Lakeshore Drive, Suite 210 
Tempe, AZ 85282 

FROM: Michael W. Duncan, P.E., Project Manager 

VIA: Joe Tram, P.E., Manager of Floodplain Delineation and Special Projects Branch 

SUBJEC.1: Contract No. FCi3 96- i2- Dreamy Draw Wash Wesr Floodpiain Eeiineation Study 
Review Comments for Technical Data Notebook 

TIE-INS-TO SURROUNDING STUDIES AND FLOODPLAINS 
c'fl k C k w w - & l  yt72wL. 

1. At the upstream end, Cross Sect~on Station 14, the revised floodplain is plotted with a width of about 
40 feet, but the existing F.I.R.M. at that point shows a width of about 100 feet. 

2. The "preliminary delineation" (work map) should indicate the full extent of the portions of the FIRM 
floodplain along the ACDC that will be revised by this study. Any proposed transitions of floodplain 
will need to be shown at both ends along the ACDC. There is a LOMR to the southeast at Dreamy 
Draw Wash East 1 Myrtle Ave. Wash, and there is a LOMR to the north at Tenth Street Wash. The 
size of the work map will need to be enlarged, to cover both ends along the ACDC. 

HEC-RAS GEOMETRIC PROBLEMS 

3. At cross-sections 1, 1.5, 2, 2.33, 4, 5.5, 6, 6.5, and 7, cross-section end points are extended vertically 
to reach the computed water surface elevations. When this occurs, the result is not the true width of 
the floodplain. Both ends of each cross-section need to reflect the actual terrain. 

4. At cross-section 5.5, the width of the effective flow area for Belmont Ave. is modeled as 52 feet, but 
it is only 3 1 ft. at cross-sec. 6 and only 37 ft. at cross-see. 5. Also, the average velocity at cross-sec. 
5.5 is much lower than just upstream and just downstream. Please correct or explain. 



. % 

( :< 5 1 
f " '  sheet 2, review comments for Dreamy Draw Wash West FIS, 9-28-99 

' 
5. The following cross-sections have inaccurate horizontal distances between the bottom of the wash 

and the centerline of Belmont Avenue: 

Cross-section No. Horizontal Distance from HEC-RAS Actual Horizontal Distance 
3 437 ft. -490 ft. 
4 337 -410 
5 356 -390 
8 18 1 -230 
8.5 1 I4 -180 
9 9 8 -160 . 

DISCREPANCIES BETWEEN HEC-RAS AND PLOTTED FLOODPLAIN 

5. The plotted floodplain boundaries do not match the HEC-RAS results at the following locations: 

* -- from water surface elevation intersecticr with contour 

Cross- 
Section 
Number 

7. On the work map, cross-sections 3,4,  d, 7,9, 10, and 11 need to be extended to the floodplain 
boundaries. .- 

Horizontal Distance 
from deepest point of 
wash to left edge 
Plotted From 

HEC-RAS 

Horizontal Distance 
from centerline of 
Belmont to right edge 
Plotted From 

HEC-US 

10 
1 1  

12 

TYPOGRAPHICAL ERRORS 

Top width of Floodplain 

Plotted From 
HEC-RAS 

162 130 

8. On page 5, section 5.1, last sentence of first paragraph, should read "intersection of Belmont Avenue 
and 13th Street" rather than "intersection of Belmont and 13th Streets." 

9. At FEMA MT-2 Form 1 Page 1 of 2, item 5, the example lines for Katy and Harris County should be 
removed. 

10 
75 ft from 
wash bot. 

24 
86 ft  from 
wash bot. 

100 155 



sheet 3, review comments for Dreamy Draw Wash West, 9-28-99 

i' 
10. On the exhibit map, 14th Street is labeled as 13th Street. 

MISSING ITEMS 

1 1. Diskette of the ~ ~ ~ i 2 / m o d e l  

12. Reference to a specific study is needed at Section 4 Hydrology, page 5. 

13. Appendix E. 1, roughness coefficient value report and photos (mentioned on page 5, section 5.3.1) 
q a n f d  QL i.F e l u  a 

14. Annotated FIRMS (referred to at page 8, section 7.3) wL 
;* ;'q 
15; Field survey notes from CollinsPina (Appendix C) 

\-,' 

-16. At FEMA form MT-2 Form 1 Page 2 of 2, item 6, fee amount is missing. 



SCOPE OF ASSI(;IYIMENT 
DREAMY DRAW WASB WEST AT ACDC 

LOMR PACXAGE FOR ZONE AE FLOODPLAIN WrraOUT FLOODWAY 

FCD Contract No. 1 999COd8 
January 14,2000 
Assignment # 3 

The exlsnng Flood buraxe Rate .Map flualplain far Dreamy Draw Ws)i  2s a ZOne A 
(appoximate) snd docs not reflect the prebence of tbr Arilona Canal Dimsim C b m e I  (ACDC). This 
Assignment is fix a detailed be-AE-type re-study of tbis flmdptain, but wjt3umt a Ooodwny adysk 
Tbe extent of tbis re-study shall be along the norkaasidt ofthe A C D C h  apprmhatdy tbt Myrtle 
Avenue alipmnrnt Za apgaoximatcly drc Grimold h d  aligmnad, aad upslream to approxhtcIy 300 
 fee;^ northcast afthc intersech of 13th Stteet and Relumt Avenue. The surveying, h y W c  madeling, 
and othu w d  donc fbr this floodplain Lmda a prca"ls okcall enginee~g m a w  (FCD 96-12) will k - used as the basis tix this -art. All work unda this Scope af Assignmem shall be c ~ m p k ~  
wirhin 150 calrrdar days frbm the date of Notice to Aocc2d, including 30 4md.a~ days for District 
review. r 

*<y zw'" K c  50aniitri~ c c y f  

The design flowrate for this assignment is 1,000 cf5. The references for this flowrate are: 
> Design Mtmomnduz~ No. 1 Feature Wgn for Dreamy Draw Dam Supplemental Report, U S .  

Anny Corps of Enpncen, July 1979, p. 3;  =. Gila RPver Basin, New River end Pbocnix City Stream, &itma, Design l + f k d u r u  Nu. 2, 

a Hydrology, Pnrt 2, U.S.A.C.O.E., 1982,~. 35; 
> M o n a  Canal Di-on Channel, 40th Street  ti^ Cactus Road, Design &kmiKsndunr No. 12, Feature 

Design, U.S.A.C.O.E., Apnl 1986, p. 35; and 
> Arb Canal Diversion Cha~2e1 Area Drainage &laster Study Phase L Volume 1.8, Hydrology 

Report. &unimki-Hu&ard Engineering, Navember 1994, p. 2. 

C. TASKS 

1. Revise hydraulic moss-section& and modelmg to address the FCD review comments of Sepb~ber 
28, 1999, and co reflect ehc new fl owate of 1,000 cfs. KEC-RAS Version 22 should be uscd for tlre 
modeling. fht 5evcl of analysis will be that required to produce a Zone AE floodplain wd without a 
floodway anafysis. 

2. Submit a drskette of the revised model and a papa copy of a draft f ldplain  work stucfy map with a 
scolo of 1 inch = 200 feet of the subject study area to the FCD project manager for review. 

3. AAn approval of thc items of Task 2 by the FCD project manager, prepare and submit the following 
to FCD: 

A. One copy of Tcchlical Data Notebook Cn,N), prepared according to ADW State 
Standard SSAI -97. 

B. X CD ot &&ern of the floodplain inCom,a\~on of the floodplain work stuciy map in CADD 
farmst, according to FCD's CADD Dap Deli~ery Speclfcatims Rev. I .O January 2000. 

7 r\,  {c,',"':~."I"LitLs . 



s k t  2 of Scope of Assignment # 3 of FCD Contract I m 0 4 8  

4. Mer appraval af the items of Task 3 by FCD, prepare and submit the following: 

A. Two (2) copies of the TDN, prepared according to ADWR State Standard SSA1-97. lhis 
mbmit&tal item should include two (2) cogies of completed FEA4A forrris and two (2) cm'es 
of annotated FIRM(s) uith t! proposed delkeatior,. 

B. Ts-6 (2) paper copiea of the floodplain work study nap with a scde of I inch 200 feet. 

C. Two (2) electronic copies of hydradic model on CD or diskette. 

D. Two (2) e!:!ec&mic coi;ics of tbe f!oadpIain C ADD infcmnittim of the floodplain work 
study map on CD or diskette. 

5.  After issuance of the nsulang ~ 0 h 4 R  by FFMA, thc foilowing shall be suboutttd far tke Final 
Submittak 

A. Ttatt ( 3 )  comp\ck cbpies of TDN, pqartd according to ADWR Sbtc Standard SSA1-97. 
This submittal of the TDN shall include any corrapoudencc an& meting with the 
re.cievhg agencies, 0x3 ;hbM reflect a y  revisions requino by those rzvKwing a g e s .  
Revisions may include, but are not ~unlt=d to, modiF,catioas to & &hatiion WpS a d  
the hydralie analyses. 

B. Thee (3) papa copies of the floodplain wark satdy map with a scale of 1 inch 206 feet. 

C. Thrtt (3) tkctronic copies of the hybdic modd on Ca or diskme. 

D. lhrte (3) elecnonic cupits of the floodplain CADD infomatian of the floodplain wotk 
study map on CD or dsskcne. 



C O E L ~ N S P ~ A  
CONSULTING ENGINEERS, INC. 

40 EAST VIRGINIA AVENUE, SUITE 200 
PHOENIX, ARIZONA 85004 

Phone (602) 264-7505 

I TO West Consultants, Inc. 
1 1848 Bernardo Plaza Court, Suite 140-B 
San Diego, CA 92 128-2417 

LETTER OF TRANSMITTAL 

DATE: 311 7/99 I JOB NO. 4037 
ATTENTION: Martin J. Teal 

WE ARE SENDING YOU ( ) Attached ( ) Under separate cover via e-mail the following items: 

( ) Shop drawings ( ) h n t s  @)Plans ( ) Samples ( ) Specifications 

( )- Copy of letter ( ) Change order (X)&k 

I 
,ESE ARE TRANSMITTED as checked below: 

( ) For approval ( ) Approved as submitted ( ) Resubmit copies for approval 

( ) For your use ( ) Approved as noted ( ) Submit copies for distribution 

(X) As requested ( ) Returned for corrections ( ) Return corrected prints 

( ) For review and comment ( ) 

( ) FOR BIDS DUE 19- ( ) PRINTS RETURNED AFTER LOAN TO US 

REMARKS: 

/ 

COPY TO 4037 SIGNED: 
Chad A. Hanson [ C\ ' 



COLLINSIPI~~A 
CONSULTING ENGINEERS, INC. 

40 EAST VIRGINIA AVENUE, SUITE 200 
PHOENIX, ARIZONA 85004 

Phone (602) 264-7505 

TO West Consultants, Inc. 

1 1848 Bernardo Plaza Court, Suite 140B 

San Diego, CA 92128-2417 

LETTER OF TRANSMITTAL 

WE ARE SENDING YOU (X) Attached ( ) Under separate cover via the following items: 

( ) Shop drawings ( ) Prints ( )Plans ( ) Samples ( ) Specifications 

( ) Copy of letter ( ) Change order () 

DATE: 9/24/98 

THESE ARE TRANSMI'ITED as checked below: 

JOB NO. 4037 

( ) For approval ( ) Approved as submitted ( ) Resubmit copies for approval 

(X) For your use ( ) Approved as noted ( ) Submit copies for distribution 

( ) As requested ( ) Returned for corrections ( ) Return corrected prints 

( ) For review and comment ( ) 
( ) FOR BIDS DUE 19- ( ) ;PRINTS RETURNED AFTER LOAN TO US 

ATTENTION: Martin Teal 

RE: Dreamy Draw 

REMARKS: 

COPY TO: 4037 SIGNED: 

a CLOSURES ARE NOT AS NOTED, PLEASE NOTIFY US AT ONCE. 



SCOPE OF ASSIGNMENT 
DREAMY DRAW WASH WEST AT ACDC 

LOMR PACKAGE FOR ZONE AE FLOODPLAIN WITHOUT FLOODWAY 

FCD Contract No. 1999C048 
January 14,2000 
Assignment # 3 

A. GENERAL 

The existing Flood Insurance Rate Map floodplain for Dreamy Draw Wash West is a Zone A 
(approximate) and does not reflect the presence of the Arizona Canal Diversion Channel (ACDC). This 
Assignment is for a detailed Zone-AE-type re-study of this floodplain, but without a floodway analysis. 
The extent of this re-study shall be along the northeast side of the ACDC from approximately the Myrtle 
Avenue alignment to approximately the Griswold Road alignment, and upstream to approximately 300 

- feet northeast of the intersection of 13th Street and Belmont Avenue. The surveying, hydraulic modeling, 
and other work done for this floodplain under a previous on-call engineering contract (FCD 96-12) will be 
used as the basis for this Assignment. All work under this Scope of Assignment shall be completed 
within 150 calendar days from the date of Notice to Proceed, including 30 calendar days for District 
review. 

B. HYDROLOGY 

The design flowrate for this assignment is 1,000 cfs. The references for this flowrate are: 
> Design Memorandum No. 1 Feature Design for Dreamy Draw Dam Supplemental Report, U.S. 

Army Corps of Engineers, July 1979, p. 3; 
> Gila River Basin, New River and Phoenix City Streams, Arizona, Design Memorandum No. 2, 

Hydrology, Part 2, U.S.A.C.O.E., 1982, p. 31; 
> Arizona Canal Diversion Channel, 40th Street to Cactus Road, Design Memorandum No. 12, Feature 

Design, U.S.A.C.O.E., April 1986, p. 35; and 
> Arizona Canal Diversion Channel Area Drainage Master Study Phase I, Volume 1.8, Hydrology 

Report, Kaminski-Hubbard Engineering, November 1994, p. 2. 

C. TASKS 

1. Revise hydraulic cross-sections and modeling to address the FCD review comments of September 
28, 1999, and to reflect the new flowrate of 1,000 cfs. HEC-RAS Version 2.2 should be used for the 
modeling. The level of analysis will be that required to produce a Zone AE floodplain and without a 
floodway analysis. 

2. Submit a diskette of the revised model and a paper copy of a draft floodplain work study map with a 
scale of 1 inch = 200 feet of the subject study area to the FCD project manager for review. 

3. After approval of the items of Task 2 by the FCD project manager, prepare and submit the following 
to FCD: 

A. One copy of Technical Data Notebook (TDN), prepared according to ADWR State 
Standard SSA1-97. 

B. A CD or diskette of the floodplain information of the floodplain work study map in CADD 
format, according to FCD's CADD Data Delivery Specifications Rev. 1.0 January 2000. 



a 
sheet 2 of Scope of Assignment # 3 of FCD Contract 1999C048 

4. After approval of the items of Task 3 by FCD, prepare and submit the following: 

A. Two (2) copies of the TDN, prepared according to ADWR State Standard SSA1-97. This 
submittal item should include two (2) copies of completed FEMA forms and two (2) copies 
of annotated FIRM(s) with the proposed delineation. 

B. Two (2) paper copies of the floodplain work study map with a scale of 1 inch = 200 feet. 

C. Two (2) electronic copies of hydraulic model on CD or diskette. 

D. Two (2) electronic copies of the floodplain CADD information of the floodplain work 
study map on CD or diskette. 

5. After issuance of the resulting LOMR by FEMA, the following shall be submitted for the Final 
Submittal: 

A. Three (3) complete copies of TDN, prepared according to ADWR State Standard SSAl-97. 
This submittal of the TDN shall include any correspondence andlor meeting with the 
reviewing agencies, and shall reflect any revisions required by those reviewing agencies. 
Revisions may include, but are not limited to, modifications to the delineation maps and 
the hydraulic analyses. 

B. Three (3) paper copies of the floodplain work study map with a scale of 1 inch = 200 feet. 

C. Three (3) electronic copies of the hydraulic model on CD or diskette. 

D. Three (3) electronic copies of the floodplain CADD information of the floodplain work 
study map on CD or diskette. 



Appendix C 

C. 1 Survey Field Notes for Aerial Mapping Control 
(Not applicable, not included) 

C.2 Survey Field Notes for Hydrologic Modeling 
. (Not applicable, not included) 

- C.3 Survey Field Notes for Hydraulic Modeling 
(Not applicable, not included) 



Appendix D 

Precipitation Data 
(Not applicable, not included) 

Physical Parameter Calculations. 
(Not applicable, not included) 

Hydrograph Routing Data 
(Not applicable, not included) 

Reservoir Routing Data 
(Not applicable, not included) 

Flow Splits and Diversions Data 
(Not applicable, not included) 

Hydrologic Calculations 
(Not applicable, not included) 



Appendix E 

E. 1 Roughness Coefficient Estimation 
Included in following pages. 

E.2 Cross Section Plots 
Included in following pages. 

- E.3 Expansion and Contraction Coefficients 
(Not applicable, not included) 

E.4 Analysis of Structures 
(Not applicable, not included) 

E.5 Hydraulic Calculations 
Included in following pages. 



Photo 1 - Roll 1 
'ram sidewalk, upstream side of Belmont Ave., looking downstream along flow path. 

Photo 2 - Roll 1 
From sidewalk, upstream side of Belmont Ave. at 1 3 ~ ~  Street intersection, looking 

downstream at 1 3th. 



Photo 3 - Roll 1 
From sidewalk, upstream side of Belmont Ave. at 1 3 ' ~  Street intersection, panning right. 

Photo 4 - Roll 1 
From sidewalk, upstream side of Belmont Ave. at 1 3 ' ~  Street intersection, panning right. 



Photo 5 - Roll 1 
From sidewalk, downstream side of Belmont Ave. at 13~" Street, looking downstream. 

Photo 6 - Roll 1 
From sidewalk, downstream side of Belmont Ave. at 13"' Street, looking upstream. 



Photo 7 - Roll 1 
From approximately 100 feet downstream of 13 '~ Street, looking downstream. 

Photo 8 - Roll 1 
From approximately 100 feet downstream of 13 '~  Street, looking upstream. 



Photo 9 - Roll 1 
From approximately 200 feet downstream of Street, looking downstream. 

Photo 10 - Roll 1 
From approximately 200 feet downstream of 13 '~  Street, looking upstream. 



Photo 11 -Roll 1 
From top right bank at possible breakout at 12 '~  Place, looking downstream. 

Photo 12 - Roll 1 
From top right bank at possible breakout at 1 2 ' ~  Place, panning left. 



Photo 13 - Roll 1 
From top right bank at possible breakout at 12"' Place, panning left down side street. 

Photo 14 - Roll 1 
From top right bank at possible breakout at 12'~ Place, looking downstream 

(Note 12"' Street in background). 



Photo 15 - Roll 1 
At 12 '~ Street upstream side, loolung downstream. 

Photo 16 - Roll 1 
At 12 '~  Street upstream side, panning left. 



Photo 17 - Roll 1 
At 1 2th Street upstream side, panning left. 

Photo 18 - Roll 1 
At 12 '~  Street upstream side, looking upstream. 



Photo 19 - Roll 1 
At 1 2 ~ ~  Street upstream side, panning left. 

Photo 20 - Roll 1 
At 12 '~  Street upstream side, panning left. 



Photo 21 -Roll 1 
From 1 2 ~ ~  Street downstream side, looking upstream. 

n photo 22 - ~ 0 1 1  1 
From approximately 20 feet downstream of 12 '~  street at edge of concrete, looking downstream. 



Photo 23 -Roll 1 

Photo 24 - Roll 1 
From approximately 20 feet upstream of concrete apron, looking downstream at ACDC. 



Photo 25 - Roll 1 
From ACDC, looking upstream. 

Photo 26 - Roll 1 
From ACDC Station 780+00, along spillway (in direction of flow). Note dip 

Section, which is Dreamy Draw main stem. 



Photo 27 - Roll 1 
From 1 2 ' ~  Street looking towards ACDC spillway, looking along probably 

flow path for street drainage. 

Photo 28 - Roll 1 
From 1 2 ' ~  Street looking towards ACDC spillway, panning left. 



Photo 29 - Roll 1 
From spillway face (near 13 '~  Street and Orangewood). looking upstream (leR side). 

Photo 30 - Roll 1 
From spillway face (near 13 '~  Street and Orangewood), panning right. 



Photo 31 - Roll 1 
From spillway face (near 13'~ Street and Orangewood), panning right. 

Photo 32 - Roll 1 
n From downstream edge of intersection of 1 3 ~ ~  Street and Orangewood, looking upstream at 13'~. 



Photo 33 - Roll 1 
From downstream edge of intersection of 13 '~  Street and Orangewood, looking 

upstream on Orangewood. 

n 
Photo 34 - Roll 1 

From across the street (#32 & #33), looking downstream at spillway (from right). 



Photo 35 - Roll 1 
From across the street (#32 & #33), panning left. 

Photo 36 - Roll 1 
From corner of 13 '~  Street and Vista, looking downstream towards spillway. 
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Dreamy Draw Wash West, FCD 1999C048#3 
River = Dreamy Draw Reach = 1 RS = 0.5 
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HEC-RAS Plan: JEH-2 River: Dreamy Draw Reach: 1 



Appendix F 

Erosion and Sediment Transport 
Documentation 

(Not applicable, not included) 

Analysis Supporting 
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